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NMpdAoyog

ATTIO TNV apxn NG yévvnong Tou TTPPOYPANMATIONOU Kal YEVIKOTEPA TNG
avaTtuéng AoyiopikoU €yive avTIANTITO 0TI TTEpA atmd  TIG TEXVOAOYIEG TTOU
XPNOIJOTTOIoUVTAl IO TNV €TTITEUEN AUTOU TOU OKOTTOU PEYAAO pOAo Trailel Kal O
TPOTTOG TTOU Xpnoigotroiouvtal. Kar autd d10TI eKTOG Tou OTI O TPOTIOG TTOU
XPNOIUOTTOIEITAI MIa TEXVOAOyia MTTOpPEl va eTTnpedoel 1o BaBud oTov OTT0Io
EKMETOAAEUETAI QUTA TTOU TTPOCPEPEL, €ival IKAVOG va OlaQOPOTIOINCEl KAl ThV
atmodoon Twv epyalopévwy O€ pIa TTIXEIpNON. AKOPO PTTOPED Kal va BEoEl EKTOG
OoTOXO0U HIa OAOKANPN TTPOCTIABEIO ATTOTTPOCAVATOAICOVTAG T MEAN MIAG OpAdag i
BéTovrag AavBaopéveg TTpoTeEPAIOTNTEG. APECWG, AoITTOV dnuioupyrBnkav TpOTTOI
QVATITUENG TTOU KATOTTIV TTHPAV TN JOoP®r dIadIKaoIwy Kal ETTICNPOTIOINBNKAV WG
MeBodoAoyieg. O1 MeBodoAoyieg AvATTTUENG OAMEPA Eival EKTOC ATTO TTOAANEG Kal
T600 OIAPOPETIKEG METAEU TOUG, TTOU UTTAPXOUV aKOpa Kal €101KOi aUPBOUAOI TToU
TTOPOTPUVOUV TOUG EVOIAPEPOPEVOUG OTO TTWG Ba £QAPPOOTOUV KATAAANAQ. 2TV
apxf Kal €Q’6oov ol PheEBOdOAOYIEG XPNOIMOTTOIOUVTAV WG ETTICNPES OIAdIKOTIES
ETEQPTE PEYAAN BapuTnta €KTOG atmd TNV avdmTugn yia Ttnv Tapadocn  Tou
TTPOIOVTOG OTn dnuIoupyia TTOIKIAwWV eyypAaPwv Kal Kata tn didpkela oxeddv 6Ang
NG d1adIkaoiag, ammd TNV apxf Twv oulnTHNOEWV TTEPI TWV ATTAITACEWY PEXPI KOl
TEAOG TNG TTapddoons. MAAioTa KATtTola atmd autd Ta £yypaga BewpouvTav 1 Kal
aKOua BewpouvTtal PéPog Tou TTapadotéou. Me Tnv TTopEia Twv Xpovwy Opwe RTav
EMQAVEG OTI N dNUIoUPYIa AUTWY TWV eYYPAPWY KOOTICE KOl UTTOPOUCE aVvTi va

OIEUKOAUVEI va duoxXepAvel TNV TTPOOTTABEIA yia TNV OAOKARpwaon Piag epyaciag. Ol

MepiAnyn

Ta dUo peydAa peupata MeBodoAoyiwyv TTOU PTTOPOUME VO CUVAVTIIOOUME
oTnVv €moTAPN TNG Avattuéng Aoyiopikou gival ol EuéAikTeg kai ol Mapadooiakés n
aAAIG eyyypagokevTpikéG MeBodoAoyieg. O1 TTpwTEG TTOU dnuioupynBnkav ATav ol
TTapadocloKkES Kal akoAouBnoav ol EUEAIKTEG wg EENIEN TWV TTPWTWYV TTPOKEIUEVOU
VA QVTIUETWTTIOOUV KATTOIEG OUYKEKPIPEVEG KATAOTACEIC Ol OTTOIEG Eu@avi(ovTav
OUXVA. ZUYKEKPIYEVA, N aAAayr TWV aTTaITOEWVY 1 avTiAnyn KaTtd mn dIGPKEIa TNG

avaTTugng OTI auTEG Bev ETTIKOIVWVABNKAV OwoTd atmd Tov TTEAGTN OTnV ouada
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avaTTugng odriynoe otnv avalrntnon MeBodoAoyiwv TTOU va PTTOpOUV va gival
EUENIKTEG O€ TETOIOU €iBOUG AVATPOTTEG Kal va TTpoocapudlovtal o€ véa dedouéva
Kard 1n OIdpkeIa Tou KUKAou avatrtuéng. Etmiong n dnuioupyia piag peyaAng
TTOIKINIOG EYYPAPWYV £YIVE OTTOOEKTO Kal ATTO TIG 2 TTAUPEG OTI Oev €EUTTNPETOUCE
ouTE OTNV KAAUTEPN KATAVONON KAl XpHon TOu TTPOIOVTOG aTTd TOoV TTEAATN OAAG
oUTeE Kal OTnV €mMPePaiwon yia Tnv TTopeia TNG avATITUENG OTTWG ETEIVAV VA
XpnoiuotrolouvTal TTOANG atrd autd, OTITATAAWVTOG PE QUTOV TOV TPOTTO TTOPOUG
Kal dnUIoUPYwVTag ETTITTPOCOETO KOOTOG. € auTd Ta onueia NEBav Kupiwg yia va
KAVOUV TN dI1aQopd e TIG HEXPI TOTE XpnoldoTtTolouueve MeBodoAoyieg o EUENIKTEG.
XapaktnpioTikéEg MeBodoAoyieg TNG TTPWTNG XPOVIKA KATNyopiag €ival autry Tou
KatappdkTtn, Tou [lpwTOTUTTOU KOBWG KAl Ol TIPOCOETIKEG aAAG  Kal ol
emavaAnTTikéG MeBodoloyieg. ATTd Tn deutepn Katnyopia eivar To SCRUM,0
Akpaiog NMpoypappaTtiopog kail ol KpuoTaAAikég MeBodoAoyieg.

Méoa amd Tn xprion Twv EuéAkTwv MeBodoAoyiwv avakaAu@Onke n
ONUAVTIKOTATA TOU €AEyXou w¢ TIpog Tnv [loidotnta Tou AoyiouIKoU TTou
TTapadidetal otov TreAATn. MNa autd 10 AOyo o ‘EAeyxog oOTIG EUEANIKTEG
MeBodoAoyieg opideTal WG PEPOG TNG AVATTTUENG Kal OXI WG avagdpTnTn PAcn oTo
TEAOG TOU KUKAOU avatrtugng. Or dIAQopeg €QAPUOYEG EAEYXWV OTIGC EUENIKTEG
MeBodoAoyieg £xouv diaxwploTel 0€ 4 HEYAAEG KATNyopPieg 1 AANIWG TETAPTNUOPIA.
2UVOTITIKG TO TIPWTO TTrEPIAQUPBAvEl €AEyXoug TTou KaBodnyouvral amd Tnv
TEXVOAOYia Kal €@apudlovTal WOTE va UTTOOTNPIOUV TNV opada, n deuTepn
eAéyxoug Trou utrooTnpifouv TNV opdda Kal dnuioupyouvtal pe Bdon TNV
ETTIXEIPNMATIKA AOYIKH) TOU TIPOIOVTOG, N TPITN aQUTOUG TToUu £@apuolovial OTo
TTPOIGV yia va agloAoyoouv atmd TTAEUPAG ETTIXEIPNUATIKAS AOYIKNG TOU TTPOIOVTOG
Kal n TeAeuTaia €AéyXoug TEXVOAOYIKOUG TTOU €QapUOlovTal OTO TTPOIOV yia va

agloAoynBouv ol un AEITOUPYIKES ATTAITHOEIG.

MepiAnyn ota AyyAika (Abstract)

The two main strams of methodologies we can meet in the science of
Software Develpoment are those of Agile and tranditional or document oriented
Methodologies. Tranditional are the first ones that have been created and Agile
came as an evolution in order to overcome some special situations that are usual.
Specifically change of requirements or the realization of non-well defined of those

by the customers during development's phase leaded to the quest of
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Methodologies being agile against such inversions and capable to adapt to new
data during the development’s lifecycle. Also, creation of various documents was
accepted by both sides (meaning customers and developers’ team) that many
times didn’'t actually help comprehension of projects or did not even confirm
development of those, since they were used for this propotion and finally they
were creating an overcost. Those are the main points where Agile Methoodlogies
targeted to make the difference. Some characteristic of the first chronically
appeared Methodologies are Waterfall, Prototype and some incremental and
iterative Methodologies. On the other hand there are SCRUM, Extreme
Programming and Crystal Family Methodologies.

Over usage of Agile Methodologies it turned clear the role of testing and
how important it is in the Quality of Software that is delivered to the customer. This
is the reason why testing in Agile Methodologies is considered a part of
development phase and not an independent phase that comes at the end of
development’s lifecycle. Agile testing and their applications have been categorized
into 4 big categories or quadrants. The first one includes technology guided testing
which are applied to support the team, second one has tests that support the team
again but they are business oriented, the third has tests which are applied against
the product to verify its business correctness and finally the forth defines tests that

are technology oriented against the product to verify non functional requirements.

EuxapioTieg
©a BeAa va guxapioTow TOV KABNynTr JOU Kal UTTEUBUVO TNG TITUXIOKNG
K.Mavayiwtn Z@EToo yia Tn BoriBeia Tou pou Trapeixe O01ToTe XpeldoTnka aAAd kai

yIQ TNV UTTOJOVI) TTOU UTTEDEIEE.
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Eicaywyn

To mmapdv mmovnua atroteAei T0 Bacikd PEPOG TNG TITUXIAKNAG £pyaCiag Tou
@oitnT XpuooBaAdvtn MTTautTdron 10 OTToio €xe&l WG OTOXO va TTapabécel pia
OXETIKA OUVTOPN TIEPIYPOPN OTTO  TIGC KUPIOTEPEG UTTAPXOUOEG  EUEAIKTEG
peBodoAoyieg TTpoypaupaTiopou (Agile Methodologies). Mépav TouTou OPWG TOU
YEVIKOU TTAQICIOU, ETTIKEVTPWVETAI O KATTOId GAAQ OTOIXEiQ TTOU PTTOPOUV va
TTPOCdIOPICOUV CUYKEKPIYEVA Wia TETOIOU €idoug peBodoAoyia OTTWG OI TTPAKTIKES
TToU £Qapuolel (Agile practices) Kal akOua TTI0 CUYKEKPIPEVA TIG HEBGOOUG EAEyXOU
TTOU €@apudlovTal fj UTTOPOUV VA £QAPUOCTOUV Ot auTiVv/EG. O OKOTTOG QUOIKA
OAwV auTwv gival 0 TEANIKOG TTPOCdIOPIoUOS TOU KATA TTOCO ATTOOOTIKEG Eival QUTEG
ol pebodoloyieg, n OUYKPIOH TOUG ME TIC TTAPODOCIAKES EYYPOAPO-KEVTPIKES
peBodoMoyieg (document-driven methodologies) kai TEAOG To kaTa TTOC0 01 EAgyXOl
BonBouv oTn BeATIOTOTTOINCN TNG TTOIGTNTAG TOU AOYIOUIKOU TTOU TTApadIOETAI OTOV
TTEAATN.

210 TTPWTO KEPAAaIO Ba yivel pia TTepIypa®n Twv eUEAIKTWY PeBodOAoyIWV
Kal Jia hikpn 10TOPIKA avadpdun atrd TO TTOTE Kal TTWG EEKivnaav Kal N €EENIEN TTou
akoAouBnoe otnv Topegia Tou Xpovou. Katdmv Ba ouvexioel pe TTEPAITEPW
avaluon Twv EUEANIKTWV  pEBOdOAOYIWV KAl WG €TTi Twv  TTACioTwY  Ba
TTAPOUCIACTOUV TA KUPIA CUCTATIKA TTOU ATTapTiCOUV QUTEG Kal €ival KATTOIEG
TIPAKTIKEG TTOU €@appolovtal Kal 1o POA0 TTou Trai(ouv OTOV KUKAO CWwnG
avaTrTuéng Aoyiopikou. ETTiong pia ouvioun TrePIypa®r Twv TTapadOCIOKWY
TTPOOEYYIOEWV KPIVETAI QTTAPAITNTN APOU OTTWG €XEI TTPOYPAPEI ATTOTEAOUV £vav
atro Toug dUO GPOUG OTN CUYKPIoN TTou Ba akoAouBnoel.

AkoAouBei To deUTePO KEPAAQIO OTTOU YiveTal pia TTpooTTaBeIa va avaAubei o
POAOC TTOU TTaifoUV oI €AeyxOl OTIC EUEAIKTEC HEBOBOAOYiEC Kal TTOOO eTTnpedlouv
auTtoi Tnv TToI0TNTA  AoyiopikoUu. Katdémmv TTapouciddetal éva  POVTEAO  TTOU
KATNYOPIOTTOIEI O TEOOEPA TETAPTNMOPIO TOUG EAEyXOUG OTIC EUENIKTEG
MeBmdoAoyiec. Emiong pia oeipd ammd epyaleia TTou XPnNOIUOTTOIOUVTAl OTIC
EUENIKTEG eBoBOAOyieC TTEPIYPAPOVTAI Kal aflohoyouvtal 1600 vyIia TNV
atrodOoTIKOTNTA TOUG, OCO KAl yIa TNV XPNOINOTNTA TOUG Kal TV dNUOTIKOTNTA TOUG

OTOUG KOATTOUG TNG Blopnxaviag AoyiouikoU.
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1. F'evik TrEPIypa@n-loTopikn avadpoun

1.1 Eicaywyn

Ao Ta péoa Tng dekaeTiag Tou 90° avamTuxOnkav KATTOIEG EVAANOKTIKEG
peBodOAoyieg avaTITUENG AOYIOPIKOU Ol OTTOIEG OVOPAOTNKAV €UEANIKTEG. DuOIKd
auTég dev NABav OTO TTPOCKNVIO, OUTE avaTtrTuxenkav avaitia. Etriong Tpokeipévou
VO @TAOOUV OTO ONMEIO TTOU PBpiokovTal OfuEpa UTTAPEE €EENIEN KaTOTTIV EiTE
MEAETWV E€ITE KAl EUTTEIPIWV TWV TIPOYPOUMATIOTWY KOl TwV avOpwTTwyV TToU
eMTTAEKOVTAI 0T dnuioupyia KWOIKA. & autd TO KEQAAalo Ba avagepBoUupue OTIG
MO ONUAVTIKEG KAl EUPEWG XPNOIMOTTOIOUPEVEG €UEAIKTEG EBODOAOYiEC TTOU
avatrTuxénkav péoa armrd 10 TTEPACHA Tou Xpovou. Mia cuvrtour Treplypagr Oa
000¢i akoua kal yia TIg TTapadooIakeéS PeBodoAoyieg dixwg OUwWS va gupabuvoupe
oTnVv KGBe peBodoloyia atrd auTég EexwploTd aAAd Kupiwg ava@épovtag KATToIa
atro Ta KUPIa XAPOKTNEIOTIKA TOUG TTou eugavifovtal KaBoAika o€ autég. ‘ETol pia
oUyKpION METALU auTwv Ba akoAouBrioel kar  katémmv  Ba  avaAuBouv

AETTTOPEPEDTEPQ O EUEANIKTEG KAI TTWG QUTES EQApPOlovTal.

1.2 loTopIikA avadpoun

O1 guéNikTol TPOTTOI TTPOYPAPMATIONOU UTTAPEaV wg Mia avTtidpaon OTIg
TTAPadOOCIOKEG HEBODOAOYIEG OI OTTOIEG Eival aUOTNPEG, «BAPIEGH KOl YEVIKOTEPA WN
TTPOCAPUOCIUES OTIG TUXOV OAAQYEG TTOU TTAPAOUCIAZOVTAI KATA TNV dnuiouyia evog
épyou. H epappoyn Twv TTapadoCIoKwyY TOKTIKWY LEKIVA PE TNV EKPAIEUON Kal TV
KATOYPO®r TWV ATTAITACEWY TOU £pYyoU OKOAOUBOUUEVWYV TNG APXITEKTOVIKAG Kal
TNG YEVIKAG avAAuong Kal oxedlaopou. 2T1a péoa Tng OekaeTiag Tou 90° KATTOION
TTPOYPOUMATIOTEG BpAKav autd OAa Ta PAPOTA APKETA ATTOYONTETUTIKA, N
aTTOdOTIKA YIO KATTOIEG TTEPITITWOEIC KAl iIOWG aKOPa Kal atriBava yia KATTOIES
AAAeg. H TaxuTtnta pe Tnv otroia e¢eAicooTav Kal akOua eEEAICOETAI O TOPEQS TNG
Biunxaviag TNG TEXVOAoyiag aAAG kal n paydaia dnuioupyia VEWV avAyKWV
KaBioTouoe TIOAAEC @OpeC oxedOV aduvaTov KATTOIOG TrEAATNG va  yvwpilel
ETTAKPIBWGS TI €MOUUE va TTPAYUATOTIOIEI TO TTPOIOV TToU TTapayyéAvel. Autd TO
YEyovog 00rynoe KATTOIOUG TTPOYPOUMATIOTEG OAANG Kal O€IUBUVTEG €pywv va
AvaTITUEOUV EEXWPIOTA KAl O€ TTPWIKNO OTAdIO PN KABOoPIoPEVA, KATTOIEG TAKTIKES

woTe va avTirapéABouv o€ autd Ta eummodia tmou avtigetwmdav. Or EuéAikTeg
Xed. 8omd 71
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MeBodoAoyieg AoiTTdv €ival KATTOIEG TIPAKTIKEG TTOU PolpAdovTav ToV idI0 OTOXO Kal
OUYKEVTPWONKAV WOTE va dNUIOUPYNOOUV KATI TTIO OUYKPKPIYEVO. Ka&TToleg atro
QAUTEG TIG TTPOKTIKEG JANIOTA ATAV TOOO TTAAIEG TTOU e@avioTav aTrd 1A YEOA TNG
dekaeTiag Tou 1970.

O1 Euéhikteg MeBodoAoyieg yevikOTEpa Bewpouvral wG N €GENIEN TwV
TTPOCOETIKWY PEBOBWYV avaTTugng AoyIoPIKOU Kal Ol OTTOIEG EP@avioTnkav aTrd Tn
oekaeTia Tou 50 kai ouykekpipgéva To 1957. To 1974 o E.A. Edmonds dnpoacisuoe
ylia TTpwTn @opd uJia Tpocappooiun dladikacia. NapdAAnAa oTo TNAEQWVIKO
Kévipo Tng Néag Yopkng e@apudlotav pia  TETOIOU  €idoug  Oladikaoia
OKOAOUBWVTAG TTPAKTIKEG TTOU ATAV OI TTPOyovol Twv EUEAIKTwVY pakTikwy. ZTa
TEAN TNG dekaeTiag Tou 70’ 0 Gielan €dive DIOANECEIC OTNV AUEPIKNA TTAVW OE QUTEG TIG
pMeEBodoAoyiegc Tou  dpxicav  va  dnuioupyouvTtal, TIC  TTPOKTIKEG  TTOU
XPNOIMOTTOIOUVTAV KAl T TTPOTEPANATA TOUG.

‘ETo1 pTdoape ota péoa NG dekaeTiag Tou 90° OTTOU O AVTIKEINEVOOTPEPAG
TIPOYPANMATIONOG YIVETAI O TTIO0 JIadEUEVOS  TPOTTOG uAoTroinong AoyiouIKoU
KAAIEQYWVTAG TO £00QOC YIa VA PTTOPECOUV Ol BEWPIEC KAl KATTOIEG TTPOKTIKEG
EQOPUOOMEVEG  PEMOVWUHEVA  OTTWG  TTEPIYPAPNKAV KAl 1O TTAvw  va
OUYKEKPIPMEVOTTOINBOUV Kal atmd aTmAwG éva peupa, dia 10€éa va yivouv pia
MeBodoAoyia. 2e autd TO XPOVIKO onueio eu@avietal yia TTPWTN @opda N
peBodoAoyia SCRUM n otroia €ival kal yia atrd Ti¢ 110 d1aded0oUEVESG aKOPA Kal

onuepa EuéAikTn MeBodoAoyia kal akoAouBnoav TTOANEG AANEG.

1.3 MapadocI1aKEG TTPOCEYYIOEIG

2TO ONMEIO QUTO OTTWG EXEI TTPOYPAYPEI KAl TTPOKEIJEVOU VA UTTAXEI Wid TTIO
o@aipikn armroyn Twv EuéNikTwy MeBodoAoyiwy Ba TTepIypa®ouv ol TTapadoCIaKES
TTPOOCEYYIOEIG OTIG OTTOIEG BaTioTNKAV Ol TTAPAdOCIOKEG EBODOAOYIES, £TOI WOTE va
va Yivel TTo avTIANTITO OTOV avayvwaoTn TI aKPIBWS BEPaTa TTPOEKUTITAV KAl akOua
TTPOKUTITOUV OTNV €QAPUOYN Twv TTapadooiakwy HPeBOdwY TTOKaI TOO OTToid
TTpooTTaBoulv va avTiyeTwTrioouv ol EuéAikteg MeBodoloyieg. Etmriong auth n
avTirapaBoAn Ba Bonbroel oto va avaBpeBouv KATOTTIV Ta KOIVA OTOIXEIO PMETAGU
TWV 2 pEUPATWY (TTapadooiakés - EuéNkTeg MeBodoAoyieg) aAAd kal o1 dlapopEg
TouG. TéEAOC Ba TTpETTel va avagepBei 0TI oI EuéAikTeg MeBodoloyiegc dev Rpbav yia
VO AVTIKATaOTACOUV TTARPWG, va eCaAeipouv Ti¢ TTapadooiakég MeBodoAoyieg aAAG

KUPIWG va €UTTAOUTIOOUV TOUG TPOTTOUG dpAcnG TWV avBpWTTWYV TToU EPTTAEKOVTAI
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MruxiakA epyacia Tou @oitntr) MmaptTdron XpuooBaAdvTn
oTn dnuioupyia Aoyiouikou. ‘ETal TpETrel va TovioBei OT1 o1 TTapadooiakeEg uEBodol

epapuolovTal KaTa KOPOV Kal eEeEAicoovTal KAl QUTEG.

1.3.1 To povtéAo kKatappdkTn (Waterfall)

To povréAo KaTappdKTn €ival TO TTPWTO TTOU EUQAVIOTNKE OTNV AVATITUSN
NOYIOUIKOU Kal OKOTTO €IXe va a&loAOYAOEl KAl VA IKAVOTTOINOEl TIG AVAYKEG TWV
XPNOTWYV. Avo@EpeTal €TTioNG Kal ypauuikd-ouvexéG povtéNo (linear-sequential
lifecycle model). Ze autd KAGBe pAaon TTPETTEl va apxidel a@ou €xel OAOKANPpwOEi n
TTPONYOUNEVN. 210 TEAOG KABE @AoNG yiveTal £vag EAeyX0G av n TTPAYPATOTTOINON
KIVEITAI OWOTA WOTE VA CUVEXIOTEI 1) OXI TO £PY0. 2€ AUTO TO JOVTEANO OI PACEIG OEV

AAANAOKAAUTITOVTAIL. 2TO TTAPAKATW OXNUa @aivovTal ol dIAPopPEeS PATEIG.

SYBTCM BYBETCM SCGMENT 5 FCCIFIGCATION
AEGUIAEMENTS
OLI I !
SURIWAHL SOFTWARE REQUIREMENTS
AEQUIREMENTS COCUMENT
AMNALVEIS _1
SOFTIWARE DESIE K
i\:‘:ﬁ:j‘ FRELIMINARY DOCLIKMENT §TOR LEVEL
SAES DESIGH
g AR FHLLWINSAHY]
(5 Nkey
FOFTWRA RE DESICH
SOFTUWARE DETAILED BOCLUMFRT
SPECIFHIATION ==t SN (FINALL
REVIEW
(23R
O IG CAOMPLITEIT S GFTWA NIE
PRACLIMIMNARY AMDO LI |55 RS
DEGIGH . .
FEvIEMWT UNEL T ES NG
POR)
& CoMPrIMEMT CORPUIIEH S0 | WAHE
SRAITIGAL COMPOHEMNTS (CS5C0s)
pi oy INTEGRATION AMD
REVIEW | IMGE
(COR)
COMPUTE R S0
IMTECRAATICH COMFIAUAATION ITEM
TLETIMG w Foetate )
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TEST FrSTEM SOFTWARE
READIME3S TL 1 MG
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[THAM
FSa MAIMTAIN
FDA TS 1WA
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Eikéva 1 Waterfall model

O1Twg @aiveTal Kal TTApaTTdvw TOo OVTEAO AUTO geKIVA PE TNV avAAuon TwvV
ATTAITACEWY OTTOU AUTEG YiveTal TTPOOTIABEIO va KABopIoTOUV UETA OTTO EKTEVEIC
oulnTnoeig METAEU Twv TreAaTwy, €I0IKWY avoAutwy amaitioewy  (Business
Analysts), apxITEKTOVWV OAAG Kol EUTTEIPWY  PNXavikwv Aoyiopikou. Otav ol

oulnTnoeiC  auTtéG  KataAnéouv O KATTOIO OUYKEKPIMEVA  XOAPOKTNPIOTIKA
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MrTuxiakn epyacia Tou goitntr) Mmaptraron XpuoofBaAdavTn
KATOYPAPOVTAl AETITOMEPWG KOl Ol AEITOUPYIKEG OAAG Kal Ol PN AEITOUPYIKEG
ATTAITAOEIS KAl aKOAOUBEI n eTTOPEVN paon.

Emépevn @daon cival o oxedlaopog Kal autodg gival oawg KATI TTOAU TTIO
OUYKEKPIPMEVO aTTd TNV TTPONyoupevn @Aon, yia TNV akpiBeia cival n @aon 10U
OUYKEKPIPJEVOTTOIOUVTAI Kal ETTIHEPICOVTAI TA ATTOTEAEOUATA TNG TTPONYOUEVNG
eAaong. 210 OTADIO AUTO Ol TTPOdIAYPAPES TTOU TTPOEPXOVTAl ATTO TA £yypaea
MEAETWVTAI ATTO PNXAVIKOUG AOYIOUIKOU KAl 0€ ouvepyaoia Pe avaAuTeg Baoswv
Aedopévwv kal AANwv  €1dIkwv  divovtal AUCEIG PE OKOTTO va TTPOKUYEl N
QPXITEKTOVIKI] TOU OUCTANOTOG. Me Aiyd Adyia o€ auTh T @daon divovtal ol AUCEIG
OoTa ETIPEPOUG EPWTANATA —TTPORANUATA (ATTAITAOEIG) TTOU gixav OnuioupynOei
oTNV TTPONYOUMEVN.

Katomiv akoAouBei n @don TnG TTPAYPATOTIOINONG KAl TOU €18IKOU EAEYXOU.
2€ QUTO TO ONUEIo gival TTOU YPAPETAI O KWAIKAG OTTWG gixav KaBopioel ol €101KOoi
oTn TTponyouuevn @Acn, dnuioupyouvtal ol PBACEIS OEDOUEVWYV CUPPWVA UE TO
oxAMaTa Tou Eixav eTTiong TTPORAe@Oei kal dokiydlovralr og ETTITTEdO QTTAAG
Aeiroupyiag (unit testing).

Eméuevo otddio gival 0 0AOKANPWHEVOS EAEYXOG TWV UTTOOTANATWY OAAG
KAl OAOKANPOU TOU OUCTHAPATOG. AUTO TO OTAdIO ATTAITEI ATOU-EAEYKTEG (testers)
TTOU AvOTTaPAyouVv OEVAPIa T OTTOIO TTPOCOMOIWVOUV TNV Kadnuepivr AsiToupyia
TTOU AauBavel yEPog yia Tov TTeEAATN. 'ETO1 €KTOC atrd TNV GUVOAIKL AEIToupyia Tou
OUOTAUATOG €AEyXOVTal Kal Ol €MIOOCEIS ouvnBwS Pe didgopa epyalcia. Kal ta
oevaplia aAAG Kal Ol ATTAITACEIS €ival TTPOdIAYEYPAUMEVA ATTO TO OTAdIO TNG
avaAuong Twv ammaITACEwWV Kal OTTWG £XEl TTPOEITTWOEI agou autd TO OTABIO €XEl
TEPMATIOTEI  TITTOTO ATTO T TTAPATTAVW OEV UTTOPEI va GAAAEEI ATTO T GTIYUr TTOU
apxiel 0 OoXedIAOPOG TOU OUCTAMATOG, TTOOW HAANOV OTav €xel EEKIVAOEL N
EKTTANPWOT) TOU.

A@oU Aoittév oAokAnpwOei kal auth n @daon akoAouBei n TTapddoon ToU
TTPOIOVTOG OTOV TTEAATN PE OTI AUTH EXEI TTPOdIAYPAYPEI va UTTOCTNPICETAI OTTWG TA
éyypaga xpnocwg (manuals), £yypa@a AEITOUPYIKOTNTOG KAl OXeSIAOUOU, N
EKTTAIOEUON KATTOIWV XPNOTWV YIa TNV OJAAR AEITOUpyia TOU OCUCTAUATOG I KAl TV

TTapakoAouBbnon autou Kai TEAOG N UTTOCTHPIEN TOU TTEAGTN.

1.3.2 To povtéAo MNMpwTtoTUTrou (Prototyping)
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Mpdkeiral  yia  €vav  TPOTTO  dnuioupyiag  AoyIOUIKOU  OTTOU  apXIKA
UAOTTOIOUVTOI TTPWTOTUTTEG, UM OAOKANPWHEVEG EQAPUOYEG E KUPIOPYXO OKOTTO va
aglohoynBouv amd Tov TrEAATN. Ta TTPWTOTUTTO €KTOG TOUu OTI €ival OTEAEIC
EQPAPMOYEG NTTOPOUV AKOUA KAl VA dIAQOPOTTIOIOUVTAl € OXEON WE TO TEAIKO TTPOIOV
EKTOG ATTO TO PEYEBOG Kal TO TTABOG TWV AEITOUPYIWV TTOU TTPOCEPEPOUV AKOUA KAl
oTn QUGN TNG AEITOUPYiag TTOU ETTEIDIKVUOUV OTOV TTEAATN. AUTO onpaivel OTI UTTOPEI
OTO TEAOG Eva TTPWTOTUTTIO va €XEI EAAXIOTEG OMOIOTNTEG OTIG AEITOUPYIEG TTOU QUTO
uTTOOTNPICEl ME AQUTO TTOU KATEANEE va €XEl TO TTPOIOV.  2TO TTAPOKATW OXAMO

gaivovTtal Ta oTAdIa avAaTTUENG CUNPWVA PE TNV TTPECEYYION Tou MpwToTUTTOU.

Proto Typing [~

v \
Initial Design Customer Customer
Requirements Evaluation Satisfied
o /
A - Review & v_,/l
22 Updation »
A 4
Maintain | Test Development

A
A

Proto Type Model

Eikéva 2 Prototyping model

To povtélo uttayopeulel OTI 0 KUKAOG CWNAG TNG dnuioupyiag EeKIva PE TIG
apxIKEG amTioels. Mevikd 10 OTAdI0 autd Ot OlagEpel atmd TNV avAAuon
ATTAITACEWY TTOU Ppiokoupe Kal o€ AAAou gidoug TTpooeyyioelgc kal N Adyog
ommapéng autng TG @dAong eivar va kaBopioTei n €icodog kKal €E000C TOU
OUOTAMATOG Kal OXI TOOO KATTOIEG AETTITOUEPEIEG OTTWG YIA TTAPAdEIYUO N aoPAAcia.
Kdatrou €dw £pxovTal Kal Ol dIaQopES 0 OXEON WE TNV TTponyoUuEvn TTPOCEYYION,
TO MOVTEAO TTPWTOTUTTIOU OpiCel OTI APNECWS aPOU Ol aTTAITACEIS (01 AEITOUPYIKEG
KUpPiwg) oAokAnpwBouUv dnuioupyeital éva TTpwToTUTTo. O1 0XESI00TEG CUOTAUATWY
Madi pe Toug AAAOUG €IBIKOUG OTTWG TOUG QPXITEKTOVEG, TOUG OXEDIAOTEG-EIBIKOUG
Baoewv Oedopévwyv, TOUG EUTTEIPOUG  TTPOYPOUMOTIOTEG  Onuioupyouv  €va
TTPWTOTUTTO OPXIKA OXeOIACOVTAG TO KOl KATOTIV UAOTTOIWVTAG TO. AUTO TTOU
evlla@épel o€ auTtd TO OTAdIO dev gival TOOO N TTOIOTNTA ] N EKTTARPWON TWV [N

AEITOUPYIKWYV TTPOBIaYPAPWYV, OAAG KUPIWG VO QTIaXTE Jiar AeITOUpYIKN SIETTAQN ME
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T0 XpNoTn. MNavw oe auth Ba TTpoxWPAOEI £€TCI Kal N agIoAOyNon Tou TTPWTOTUTTIOU
Kal KaToTTIV oudnTouvTal Je Tov TTEAATN oI BIaPOPOTTOINCEIG TTOU TTPETTEI va AdBouv
xwpa. ‘ETol agpou kataAnéouv o€ KATTOIQ CUPTTEPACUATA KAl CUN@QWVHOOUV oI dU0
MEPIEG TO TTPWTOTUTTO AVATTEPVA ATTO TN QACN TNG OXediaoNng Kal BEATILWVETAI yId
va TTapadoBei pia kaAutepn ekdoxry Tou (version) otov TEAATN yia €K VEOU
agloAdynon. O KUKAOG auTtdg ouvexietalr MPEXPI O  TTEAATNG VA Wi YOEl
IKOVOTTOINWEVOG ME TO TIPOIOGV Kal va dwBei €101 TO €vauopa yia TNV TEAIKN
avatrtuén. Metd tnv avamtuén akoAouBei OTTwg TTavTa 0 éAeyX0G OAOKARpWaONG Kal
TENKA n TTapddoon Tou AoyIouIKOU HE OTI QUTA PTTOpPEl va CUMPTTEPIAAUPBAVEI

(Eyypa@a,exTtraideuon K.a.).

1.3.3 O1 TpooBeTIKEG KAl OI ETTAVOANTITIKEG HEBODOI

2UMQWVA PE QUTEG TIGC MEBODOUG aKOAOUBEITaI ia TAKTIKA TTOU €P@aVilEl
TTOAEG opoloTnTeEG PE T pEBodo waterfall. H Baoiki dpwg diagopd cival OTI
EQPAPMOLETAI OTA ETTINEPOUG KOUMATIO TTOU OTTAEI TO AOYIOUIKO TToU Ba TTpadobEi.
Autrl n TOKTIK Onuioupyndnke Otav €yive avTIANTITO OTI KATTOIEG OATTO  TIG
AEITOUPYIEG-ATTITAOEIG EVOG TTAPAdOBEVTOG CUCTAUATOG OEV OXETICOTAV KABOAOU HE
Katmroleg GAAeg. ‘ETOl ptmmopouce va  pnv  €QOpuooTel  pia aAucida i eva

HMovodIdoTaTo HOVTEAO AVATITUENG OTTWG BEIXVEI KAl TO OXAMA TTAPAKATW.

increment 1

code I test I delivery of
1st increment
increment 2 analvsiSI design code test delivery of
2nd increment
increment 3 analysis design code test delivery of
3rd increment
increment 4  analysis I. design |’ code |. test I

delivery of
4th increment

-
calendar time

Eikéva 3 Incremental model

To PoIdv KaTaKEPUATICETAI O€ PIKPOTEPA KAl 0 AOYOG QUTAG TNG didoTTaong
gival 6Tl ye AUTOV TOV TPOTTO ELOIKOVOMEITAI XPOVOG KAl CUVETTWG UTTAPYXOUV Kal
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MrTuxiakn epyacia Tou goitntr) Mmaptraron XpuoofBaAdavTn
OIKOVOMIKEG WEEAeEleg. OTTwG @aivetal Kal atrd T0 OXAPA o1 dIAPOPES ETTAUEAOEIG
MTTOpOUV va BpiokovTal TTapdAAnAa o€ TTapaywyn Kal n Kabe pia va gival oto 1KO
TNG OTAdIO OTTWG AUTO TTEPIYPAPETAI aTTO TO HovTEAO Waterfall.

Mia GAAn TTpooéyyion TTOU MOIACEl QAIVOUEVIKA HPE QUTH TWV QUENTIKWV
MEBOBWV gival o1 eTTavaAnTITIKEG pEBODOI. Kal o€ auTriv £XOUE TNV KATATUNON TOU
MEAAOVTIKOU TTPOIOVTOG OUWG €0w 01 AGyol TTou wbnoav oTn dnPIouUpYia AUTWY TwV
MEBOBWV Bev cival n e€oikovounon TTopwy. O1 uEB0dOI QUTES TTPWTOEUPAVIOTAKAV
otav €yive avrmiIANTITé OTI O KUPIOTEPOG TTAPAYOVTAG €VOG €pyou NATAV N
TTPOCOPUOCTIKOTNTA QUTOU OTIG AAAAYEG aTTAITAOEWY. AUTOG iIoWG gival Kal 0 Adyog
TTou o1 Euéhikteg MeBodoloyieg Bewpouvtal n €EEANIEN Twv  ETAVAANTITIKWV
MEBOBWV. ZTO OoXNUa 4 QaiveTal 0 KUKAOG (WG VO £pyOU OTOV OTTOI0 AOKEITAI Uia

ETTAVOANTITIKA HEBODOC.

A Cumulative cost

Progress
1. Determine objectives —» 2. ldentify and
resolve risks
T T . Risk analysis' \
™. Risk analysis *,
Py . Risk amalysis * X
i | Require- ) ) \ ‘-‘ \
Review / mentsplan | ~ ~ \I | Operational |
< | i \". Prototype 1 | Prototype 2 | Prototype |
Concept of | Concept of Require- / |
. operation | require- v ments ! Draft |
. mens ; / Detailed /
- / design /
Development | Verification .
plan | & Validation
Code

Test plan | Verification - Integration .

& Validation -
4. Plan the next Test
iteration Release | Implementation
«—

3. Development and Test

Eikéva 4 Iterative model

H avamtuén oe autiv 1 péBodo Baciletal otn dIAoTTAON TOU KUKAOU

TTAPAYWYNG O€ ETTAVAARWEIG DIAPOPWY XPOVIKWYV dlaoTnPATwy. H TTpwTn €ival Kai
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N KuploTePn dNAadr auTh TTOU TTEPIEXEI TIG POOCIKEG AEITOUPYIEG. 2TO TENOG KAOE
emavaAnwng TTapadideTal éva OAOKANPWHEVO Kal AEITOUPYIKO HEPOG TOU TTPOIOVTOG.
H oceipd NG KABe emmavdAnyng tmou Ba trapadooBei opideTal cUPPWVA PE TN
AEITOUPYIKOTNTA KOl VIO AUTOV TOV AGYO N TTPWTN €ival KAl AUTH PE TNV KUPIOTEPN
AeIToupylkoTNTa. KaB'autdv Tov TPOTTO £XOUPE OTO TEAOG KABE emavAAnyng éva
TTAAPWG AEITOUPYIKO TTPOIOV, EAEYMEVO KAl IKAVOTTOIWVTAG OAEG TIG ETTINEPOUG
TTOIOTIKEG QTTAITACEIG KAl BEATIWPEVO O€ OXEON UE TO TTPONYOUHEVO TTAPadOBEy.

Mia TTapaAdayl autwy Twv PeBOdwv gival To oTTEIPOEIOEG HovTEAD (Spiral
model). H TpotepaidTnTa autoU TOU POVTEAOU gival N ETTIOCQPAAEIQ TTOU QEPEI TO
TTPoIGV 0TV OAOKAAPWOT] Tou aAAd Kal OTOV XpOvo TTapddoorg Tou. AuTh n
BapuTtnTa TTOU diveETal OTO PIOKO €ival Kal TTou KaBopilel To TTwG Ba dIAcTTaoTEl O€
ETTAVOANYEISC O KUKAOG epyaciag Tng opddag avdmrugns. Evw Aoimmév oTig
ETTAVOANTITIKEG MEBODOUG N TTPWTN €TTAVAANWN TTEPIAAUPBAVEI TO TTIO AEITOUPYIKO
MEPOG €VOG OUOCTAMOTOG KAl  aKOAouBegital atmmd  Alydtepo  A&ITOUpPYIKA, OTO
OTTEIPOEIOEG YOVTEAO N TTPWTN ETTAVAANWN €XEI WG OTOXO TNV OAOKAAPWON TOU TTIO

«ETTIKIVOUVOU» UTTOOUCTRUATOG.

1.4 Neprypa@n EvuéAIkTwy MegBodoAoyiwy Kal MpakTIKwv

2€ auto 1O onueio Ba TTepiypaouv ol EuéAekteg MeBodoAoyiec. BEBaia To
va TTEPIYPa@oUV OAeg ol EuéAikteg MeBodoAoyieg Ba ATav oxeddv aduvartov agou
auTég oAoéva kal dladidovTal o TTOAU Kal dNPIOUPYOUVTAI EITE TEAEIWG KAIVOUPIES
€ite véeg UBPIBIKEG TTOU Ouvdudlouv OIGdopa OTOIXEID ATTO TIPOYEVECTEPEG.
Map’6Aa autd o€ autd To KEPAAaIo Ba TTeEPIypa@oulVv ol TTAEOV YVWwOTEC EUENIKTES
MeBdoAoyieg.

Méte Ouwg pia MeBodoAoyia Bewpeital OTI AVAKEI OTNV OIKOYEVEID TWV
EuéAiktwv MeBodoAloyiwyv; Katd Bdon uia MeBodoloyia Bewpeital EuEAIKTn 6Tav
MTTOPEl Kal TTPOCapHOleTal OTIC GAAAYEG TTOU TTPOKUTITOUV OTn OIAPKEIA TNG
avatTugng n aképa Kal Otav UTTOPEl va avTaTTOKPIOEl O€ TTEPITITWOEIG TTOU Ol
ATTaITACEIS eV gival TTANPWGS YVWOTES aTTd TNV apxh. Kata 1a dAAa o1 EUENIKTEG
MeBodoAoyieg OTTwG Ba @avei Kal o KATW £XOUV KATTOIA KOIVA XAPOKTNPIOTIKA.
Méoa oe autd Ta KOIVA XPOAKTNOIOTIKA €ival OUuxvd Kal N KOIVR XPRon KATTolwvV
TTPAKTIKWY TTOAAEG €K TWV OTToiwV TTpouTIpXav atrd TIG EuéAikTeg MeBodoAoyieg
Kal GAAEG XpnoIhoTToIoUVTaV Kal OTTd TIG £yYPAPOKEVTPIKEG MeBodoAoyieg, GAAEG
ATav TeEAEIWG TTapayKwvIouéEveg. MEoa atro Tnv TePIypa@r Twv EUENIKTwY

MeBodoAoyiwv Ba TTpooTTaBrooUhE VO OWOOUNE Kal dia TTEPIYPAPr] QUTWY TWV
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OUCTATIKWY TOUG TTOU ATTOTEAOUV i0WG TO TTIO KUPIO XAPAKTNPIOTIKO TOUG OTOIXEIO.
Oupwg ag emavéNBoupe oT10 PBaoikd epwTnua TTou Bigaue, T €ival EUuENIKTN
MeBodoAoyia TTépav aTrd TNV TTPOPAVI) ATTAVTNON TToU £¢'aAAOU QAVEPWVEI KAl TO
ovoua Toug. PuoIKA autd TO gpwTnua Ogv TIBETAI yIa TTPWTN QOPA Kal yia TNV
akpiBela atraoxoAnce TTOAAG ATopa TTOU EUTTAEKOVTAI OTNV TTapaywyr AoyIouIKOU.
2Tnv TpooTrdbela va KaBoplioTei TO TI TIPETEl va OéBeTal pia EUEAIKTN
MeBodoAoyia, TToIES gival ol BaoikéG apxES TNG, To 2001 ocuveupEéBnoav dtopa aTrd
O1GQOopPOUG opyavioPoUg TTou XpnoidoTtrolovoav EuéNikteg MeBodoAoyieg woTe va
OUYKEVTPWOOUV Ta  PBOOCIKA TOUG XAPOKTNEIOTIKA. To ammoTtéAeopa QuTAG TNG
ouveupeong nTav 1o Agile Manifesto, éva Keievo yPAUPEVO TO OTTOIO €V OAiyOIG
KatéAnge va opifel 1o Tola MeBodoAoyia nTav kalr Ba Bewpeital ammd €keivo TO
onueio kai €meira wg EuéAiktn. Oa ATtav avoucio va Trapatedei oAOKAnpo TO
KEIMEVO €OW, TTAVTWG OI 12 apx€G TTOU KATEANEAV PTTOPOUV va BPeBoUV ETTIONPWG

edw: http://agilemanifesto.org/iso/el/principles.html . To amoéoTayua OAwWvV auTwv

TToU KaTéAngav kai TTou opifouv TiIc MeBodoAoyieg eival o1 €€AG 4 TTPOTACEIG:

1)Ta droua kai 11c aAAnAemdpaoceic mavw amd 11¢ 81adIKATIEC Kal Ta EpyaAgia.
2)To Aoyiouik6 1oU  Acitoupyei TAvw  ammd TNV EKTEVH  TEKUNPIwWON.
3)Tnv ouvepyacia ue Tov TEAQTN TTAVW QTTO TIC OUUPBATIKES OIQTTPAYUATEUOEIS.
4)Tnv avrammokpion otnv aAdayn mavw arro tnv 1HPNon evog mpodiayeypauuévou

oxediou.

1.4.1 TvwoTég EuéAikTeg MeBodoAoyieg

1.4.1.1 SCRUM

Eivar n mpwtn EuéAKTn peBodoloyia TTOU €U@QAVIOTNKE KAl  O€ YEVIKEG
YPOUMEG cival pia emavaAnTiTiky peBodoAoyia. Baoiletar o 3 poOAoug TToU
Aaupavouv pépog. O TTPWTOG €IvVal O KATOXOG TOU TIPOIOVTOG Kal KaBopilel Ti
TTpétrel va TTapadobei oTig eTropeves 30 PEPES 1 Kal akOpa Aiyotepo. O delTEPOC
POAOC gival ol ouddec avamTuéng ol otroiec TTapadidouv Kal TTapcooucialouv auto
TTou TTPETTEl 0 30 1 AlyOTEPEG PEPES KAl TTAVW O€ auTO €ival TTOU KPIVETAI ATTO TOV
KATOXO TOU TIPOIOVTOG TO TI TIPETTEI va TTAPad0Bei oTnV €TTOUEVN €TTAVAANWN.
Tpitog péAog civai o SCRUM ¢€1dikdg (Master) o otroiog diaBefaiwvel 0TI n
Oladikaoia TTpoxwpdael opaAd aAAd ouyxpovwe Bonbaél ato va BeATiwOei n idia n
dladikaoia, N opdada avaTTuéng Kail To TTPOIOV.
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210 oxXAMUa atrelkovifovtal Ta €TMPEPOUG OTAdIa TTou atroTeAsiTal n SCRUM
dladikaoia. Mépa amd Toug poéAoug n SCRUM peBodoloyia TTeplypd@el OTTWG gival

QUOIKO TOV TPOTTO avATITUENG. AUTH atToTeAEITal aTTO 3 QACEIG.

\

3EI day

s

Product Backlog nt Backlag nm .'..Fzrfi:.—:; software

—
e ]

N oredm et

Eikéva 5 SCRUM

H mmpwTtn @d&on €ival n po mmaixvidlou Kal o€ autry cupTrepIAauBdavovTtal dUo
MIKPOTEPES PATEIG, O OXEDIQONAG Kal N oXediaon apxITEKTOVIKAG/uwnAoU eTTITTESOU.
O oxedlaouog mepihapBavel Tov KOBOPIOPHO TOU CUCTANPATOG TTOU TTPOKEITAI Va
OnuioupynBei. Mia AioTa eKKPEUOTATWY TTPOIOVTOG dnUIoUpYEiTal TToU TTEPIAAPBAVEI
TIG YVWOTEG O€ eKeivo To onueio ammaitioelg (Product Backlog List). O1 ammaitioeig
opidovTal oTTwG TTAvTa atrd avaAuTég, TEXVIKOUG, dTtoua Tou Marketing. Kabe gopd
yiveTal TTpooTTadBeia auTh N AioTa va avavewveTal Kal va TiBovTal €k VEOU €KTOG aTTd
TIG ATTAUTAOCEIG TIG iBIEG, N TTPOTEPAIOTNTA TNG KABE piag aAAG Kal O1 EKTINAOCEIG TOU
Xpovou etmiteuéng. O oxedlaoudg TENOG TTEpINAPBAvVEl Kal TNV KOTAPTION TwV
OuGdwV-pOAwWYV, ToV TTPOCBIOPICHO TwV £pyaAciwv TTou Ba xpnaoiuotroinbouv, TV
agloAdynon Tou piokou Kal OAa autd BeBaiwg etravegeTdlovral 0To TEAOG KAOE
emavaAnwng. H oxediaon TG apxITEKTOVIKAG atrd TNV AAAN pepid repiAauBaver Tnv
YEVIKI] oxediaon Tou €pyou OUMQWVA ME TIG ATTAITACEIG TTOU UTTAPXOUV TN
d0edopuévn oTiyuy otn Aiota kal étav auTh aAAACel QUOIKA ETTAVECETACETAI KAl N
QPXITEKTOVIK] TOU ouoTApaTog. Auth n diadikaoia Tng emmaveETaong ouvibwg
yiveTal o€ ouvdpIAoEIG KAl JEOO ATTO AQUTEG TTPOKUTITOUV E€TTIONG KAl TTAGvA TOU TI
TTPOKEITAI VA TTAPOdOBEi.

H deutepn @dAon eivalr auth) TNG uAotroinong (n otroia KaAgital €1miong Kai
@aon Traixvidiou otnv TakTikp SCRUM). Auti n @don €ival Kal TTou JTTOPEi Kal
petatpémel TNV SCRUM  peBodoAoyia o€ €UéAIKTn kKaBwg TiTrota Ogv  gival
TTPOKABOPIOUEVO WG TIPOG TOV  XPOVO, TIG OTTAITHOEIG, Ta €PYAAEia TTOU

XpnoigotrolouvTal, Toug  TOPoug OAANG  OAeg  aQuTtéG O TTAPAUETPOI
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MrTuxiakn epyacia Tou goitntr) Mmaptraron XpuoofBaAdavTn
ETTAVATTPOOdIOPICOVTal PECA ATTO TIG TTPOKTIKEG TTOU XPNOIUOTIOIOUVTAl O KABE
Sprint. To Sprint TpakTIK& €ivalr n K&Be emavaAnwn katd Tn OIdpkeIa NG
onuioupyiag. KdaBe Sprint trepIAaupavel OAeG TIC QACEIC TNG AVATITUENG OTTWG
ATTAITAOEIG, avaAuan, oXedlaouo, €¢ENIEN Kal TTapadoon Kal ouvrBwg 1o didoTnua
TToU OIaPKEi TTOIKIAEl aTTd pia efOopada wg éva prva. To ammoTéAeopa gival 0To
TEAOG KABe Sprint va Byaivel pia vedTEPn €KOOON TOU TIPOIOVTOG TTAPEXOVTOG
TTEPICOOTEPES AEITOUPYIEG.

TeAeutaio oTddio €ival N PETA-TTAIXVIBIOU QACH OTNV OTToia TTEPIAaUBAveETal
N OPIOTIKOTTOINON TOU TEAIKOU TrapadoBEviog HETA atmrd OUuP@WVIa TTOU EXEI
TTPOKUWEI JETALU TWV OUO TTAEUPWV. Z€ auTr TN @Aon €KTOG ATTO TNV TTApAdoon
TrepIAauBavovTal 0 EAeyX0G OAOKANPWONG, 0 CUCTNUIKOG £AEYXOG Kal N TTapddoon

TWV eYYPAPWY TTOU £XEI CUMPWVNOEI.

MpakTikég SCRUM

Sprint: Eival n di0dikacia TTPooOpUoyNS o€ TTAPAAAQYMEVES TTAPAPETPOUG TOU
€PYou OTTWG O XPOVOG, N TEXVOAOyia, ol TTOPOI, O ATTAITACEIG KAl TO ATTOTEAECUA
auTtou e€ival, oTto TEAOG TOu KUKAou O otroiog ouvABwg Odiapkei 30 pépeg, va
TTapadiveTal ETITTPOCOETN AEITOUPYIKOTNTA.

2uvedpiaan Sprint 2xediaonc(Sprint Planning Meeting): MepiAauBdvel duo @aoelg.

H 1TpwTtn opyavwvetal atrd Tov €101kd SCRUM kai YeTExouv 6Aor 6001 euTTAEKOVTAl
OTO €pPYyO ME OKOTTIO va ATTOQAOCIOTEI TO TTApadoBEv Tou €MOPEVOU Sprint Kal n
deUTEPN N OTTOIa £TTIONG OpPYavWVETAl UTTO TOV €10IKO SCRUM Kal PETEXEI N OPAdA
avaTITuéngG yia va kaBopioTolv TTwS Ba uAotroinBei To vEo AEITOUPYIKO TTapadoBEv
ME TTIO TEXVIKEG AETTTOUEPEIEG.

Ekkpeuornrec Sprint(Sprint Backloq): Eival n agetnpia otnv oucia Tou kaBe Sprint

Kal gival €MAOYN Miag TTAEIGdAG EKKPEUOTATWY TTOU €XOUV ETTIAEYEl aTTd TN AioTa
TOU TTPOIOVTOG KATA TNV TTPWTN @Acn Tng Zuvedpiaong xediaong Sprint. Ze
avtifeon pe TN ANioTa EKKPEPJOTATWY TOU TTPOIOVTOG auTr) N AioTa a@oU KATAPTIOTEI
0ev aAAadel péxpl To TENOG Tou Sprint. Otav OAeC o1 EKKPEUOTNTES OlEUBETNBOUY
T6TE TO Sprint AapBavel TEAOG Kail pia véa €kdoon Tou TTPOIOVTOG TTapadideTal.

2uveodpiaan EAEyxou Sprint(Sprint Review Meeting): Tnv TeAeuTaia pépa Tou Sprint

0 €10IKOG Sprint padi pe TNV opada avaTmTuéng TTapoucidlouv OTov KATOXO TOU
TTPOIGVTOG, BIAPOPOUG XPROTEG, TOV TTEAATN TO VEO TTaPadoBEV Pe OKOTTO va Yivel

¢AEYXOG QUTOU KaI VO ATTOQPACIOTE TO JEAAOV TOU TTPOIOVTOG UE TUXOV AAAQYEG.
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MruxiakA epyacia Tou @oitntr) MmaptTdron XpuooBaAdvTn

Kabnuepivp  SCRUM _ Suvedpiaoy(Daily  SCRUM Meeting): Mia amd TG

dlaonuoTepeg TTPAKTIKEG Tou SCRUM c€ival o1 KaBnuepivég ouvedpidoel TTOU
oupBaivouv To TTpwi dlapkoUV OXETIKA Aiyo (TTepittou 10-20 AeTTTA) Kal A&IToupyouv
wG  PpaxutrpoBeopol  OoXedIOOUOI  PEXPI TRV ETTOMEVNOUVEDpPIOON  Kal
TTapakoAouBnon Twv 6owv €XOUV CUMPBET atTd TNV TTPONYOUMEVN.

Ekkpeuodrnrec [lNpoiovro¢(Product Backlog):Eival n Trpoowpiv €KTipnon Twv

AVAYKWYV TOU TEAIKOU TTPOIOVTOG KAl CUP@WVA PE auTh opifeTal n OOUAEIG  TTOU
oQeiAeTal va yivel. AuTh n KATApTIOn €KTOG OTTO VEEG ATTAITHOEIS WTTOPEI va
TepIhauBavel  veég  Texvoloyieg, O10pBwon  AaBwv, TTpocbécelg  VEwvV
XOPAKTNPIOTIKWY. 2TNV TTPOKTIKA QuTh PTTOpEi va AapBdvel p€pog oTToloodNTTOTE
EUTTAEKETAI OTO £PYO.

Ekriunon lNpoomrdBsiac(Effort Estimation) :Me auTr] TNV TTPAKTIKA O KATOXOG TOU

TTPOIOVTOG padi Ye TNV opada avAaTITuENG €TTavaTTPoodIopi(ouV PE PEYAAUTEPN
akpiBela pia eKKPeEPOTNTA OTAV N AIOTO AUTWV QVOVEWVETAI KOl TTOPEXETAI OF

auToUG VEQ TTANPOYOPIa.

1.4.1.2 Akpaiog Mpoypappationog(Extreme Programming)

Eivar pia EuéAiktn MeBodoAoyia n otroia &ekivnoe peE TO OKETITIKO va
IKavoTToINOEi 0 TTEAATNG OTI KAl va yivel, €€’AAoU €ival Kal pia armmd TIG PBACIKES
apxés Twv Euéhiktwv MeBodoloyiwv Kal autrhy Tn OTIyun €ivar n mo didonun.
XapaKTNEIOTIKO TOU €ival Ol MPIKPEG €TTAULAVOUEVEC TTAPADOOEIS PE OTOXO TNV
ETTAVEVTAEN VEWV ATTAITACEWV MPETA TO TEAOG QUTWV KAl TIPIV TNV ApXf Twv
eTOpevwyY TTapaddéocwy. Mpdkeital yia Tnv o «xoaAapr» MeBodoAoyia peTagU TwV
EuéNkTwV TTOU TTPOKTIKG onuaivel 6T gival pia dixwg opia kal deoud MeBodoAoyia
N oTroia a@rvel EVIEAWS avoixXTd Ta TTepIBwpia 0TV Ouada va TTPOcapuOCEl TOV
TPOTTO ToU  Ba  OouAéwel. 2Tnv  oucia TpoKeITal  yia  pia  ouvdBpolion
TTPOUTTAPXOVTWY TTPAKTIKWY KAl ApXWV HE TO OKETITIKO OTI TIG £¢wBoUvVE WOTE va
arodWwoouV Ta PEYIOTA. Z€ auTd oPeileTal Kal TO dvopa TG MeBodoAoyiag.

210 oxAua @aivetal o KUKAoG (wn¢ Tng MeBodoAoyiag. Ze autdv uttdpyxouv
d1G@opol pdAol TToU cuvavTwvTal oxedov oe KGBe MeBodoAoyia 6TTwg autdg Tou
MpoypapuatioTrd, Tou EAgykTr(tester), Tou MeAdTn, Tou AlcuBuvTh TTou Aiyo 1) TTOAU
gival utreUBuvol yia Béuata OTTwe TTAvTa. YTTApXouv OPwG Kal poAol Oxi 1600
ouxva €PQavI(OPEVOI OTTWG Tou ZUPBOUAoU. AuTOG £xEl WG OTOXO va divel AUCEIG
O€ OUYKEKPIUEVA TEXVIKA TTPORARUATa Kol ouvABwG gival éva eEwTePIKO PEAOG TNG

oupddag. Emriong utrdpxel o mmpotrovnTtAG (coach) tmou okotrd €xel va avtiIAngOei
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MruxiakA epyacia Tou @oitntr) MmaptTdron XpuooBaAdvTn
QKPIBWG TO TTWG N oudada Ba dOUAEUEl KAl VO Kavovilel va TNPEiTal autdg 0 TPOTTOG
Aeitoupyiag. TEAOG UTTAPXEI O QVIXVEUTAG TIOU OKOTTO €xel va €mIBAETTEl TIG
EKTIUAOEIG Kal va divel ava@opd To Kata TTOOO0 AKPIREIS €ival aQuTEG PE ATTWTEPO
OKOTTO auTéG va BeATiwvovtal oTtadiakd. ETtriong eAéyxer tn dladikacia Tng

UAOTTOINONG O€ PIa ETTAVAANWN KAl KPIVEI Qv €ival EQIKTR N ETTITEUEN TOU OTOXOU.

TTest Scenarios
Requirements .
\ New User Story

= Project Velocity

\ / 1 ./3 =
! N
Architectural System Release _ | I

_B Latest | Acceptance|  Customer Small
Spike Metaphor i

Planning — P Tepts ~ Approval = Releases|
Uncer{éin;. ’iCoh%dent \ Next /

Iteration

lteration —, ° =~ —»

Estimates} Estimates
Spﬂﬁ'
Exploration ‘Planning Iteration to Release Productionizing
Phase Phase Phase Phase

Maintenance Phase

Extreme Programming (XP) lifecycle

Eikéva 6 Extreme Programming

O kUKkAOG Cwng Eekiva PE TN @ACN TNG €gepelivnong Kal O€ QUTAV TNV
TTEPIOdO O TTEAATNG YPAPEl 0€ KAPTEG IoTOPIWY (card stories) Ta XapakTnpIoTIKA
TTOU B€AEI va UTTAPYXOUV OTNnV TTPWTN €Kdoon. MapdAAnAa n oudda dnuioupyeEi Eva
TTPWTOTUTTO JE EKTOG TOV {EKABAPO OKOTTO va apyilel va TTapdyel va TTpooTTabEi va
eCoIKeEIWOE e TIG TEXVOAOyieg Kal Tnv idia Tn diadikacia Tng avamtuéng. Tn @don
auTtrl akoAouBei n paon oxedlauol OTTou o€ AUTO £OW TO ONUEIO ETTIKEVTPWVETAI N
TTPOOTIABEI OTNV AVEUPECN TWV TIO ONPAVTIKWY KOPTWV ATTO QUTEG TTOU
TTapaddbnkav oTnv TPWTN QAacn (600 10 duvaTdv AIyOTEPES) KAl N CUMPWVIa aTO
XPOVO TTOU auTéC Ba TTpaydaTotroinBouv. ATTO Tn MEPIG TWV CUPMETEXOVTWY OTN
dladIkaoia TNG avAaTITUgNG auTES Ol KAPTES BIOOTTWVTAI O€ £pyaoies (tasks) kal k&Oe
Mia atmd auTtég ypdgovTal o€ KAPTEG EPYACIWY TTOU PTTOPEI va €ival OTTOI00ONTTOTE
MOP@G AVETTIONUO £yYPAPO aKOPA Kal €va OXEDIO YPAPUEVO OTO XEpPI. H emduevn
@daon Tou €ival n €mavaAnyn yia KukAog@opia 1 OTTwg aANIWG avagEPETal Ol
ETTAVOAAWEIC KATAOKEUNG | aKOUA Kal atTAd €TTAVOANWEIS €ival n KUpIdTEPN Aaon
ooov agopd Tnv avatmTuén kabwg edw Aaupdvouv xwpa Ta OTAdIA TOU
OXeOIOOUOU TOU HOVTEAOU, TOU TIPOYPOUMOTIONOU, TOU €AEyXOU Kal  TNG
ohokAipwong. TéEAog eival n @Aaon TNG TIPOIOVTOTTOINONG OTIOU €KTEAOUVTAI
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MrTuxiakn epyacia Tou goitntr) Mmaptraron XpuoofBaAdavTn
KATTOIEG OIadIKACIEG TTPOKEINEVOU va TTIOTOTTOINBEI OTI TO TTPOIOV PTTOPEI va PByel
oTnNV TTapaywyn. AuTéG UTTOPED va gival 0 €AeyXOG TOU CUCTHHATOG, 0 EAEYXOG TNG
eykaTdotaong, o €AeyXog TG  @OpTwong (system, installation, load testing).
Quoikd ogg autr) TN @aon n diadikacia TTapaywyAg ouvexileTal aAAd PeECAPWS
MIKPOTEPO PUBUG Kal pia ekTipnon TTAVTA YiVETAI yia TO o€ TTolI0 TTapadoBév Ba
ETMIKOAANBOUV Ta aTTOTEAEUOATA TTAPAYWYNS AUTAS TNG Aong , dnAadr 0TO TPEXOV
1l 0€ KATTOI0 €TTOMEVO. TEAOG TTAVTA KATTOIO CUN@QWVNBEVTA £yypaga TTapadidovTal

oTov TTEAATN (EiTE EVTEAWG VEQ EITE AVATTPOCAPUOCHEVQ).

MpakTikEG Akpaiou NpoypaupaTiouou

O oxedlaouodg maixvidiou (planning game): 2Tnv apxr KABe eTavaAnyng TTEAATEG,

UTTEUBUVOI KaI TTPOYPAUMOTIOTEG CUYKEVTPWVOVTAI TTPOKEINEVOU va avaAuoouy, va
OKTIMAOOUV Kal va B€oouv TTPOTEPAIOTNTEG OTIC OTTQITHOEIC YIA TNV ETTOMEVN
TTapddoon. O1 aTTaITHOEIG AUTEG OVORALOVTAI «IOTOPIEG XPOTN» Kal TTEPIYPAQOVTAl
0€ «KAPTEG 10TOPIAGH PE TPOTTO AVTIANTITO ATTO OAOUG TOUG CUMMETEXOVTEG.

Mikpéc Mapaddoeic: Mia apxikry ékdoon TrapadideTal Pe TO TTEPAG KATTOIWV

emavaAqpewy. Katdmmv  véeg ekdOOEIC  TTapadidovial ava TOKTA  XPOVIKA
Ol00TAMATA TTOU JTTOPED Va £IVal aTTO MEPIKES MEPES MEXPI MEPIKES EBLOOUADEG.
‘EAeyxol: O1 TTpoypauPaTIOTEG AKOAOUBOUV TNV TAKTIKA TOU TTPWTA-0-EAEYXOG (test-
first) TTOU ONuaivel OTI TTPWTA YPAPOUV TOUG EAEYXOUG ATTODOXNG KAl PJETA TOV idIO
Tov KWOIKA. O1 TTEAATES YPAPOUV TOUG AEITOUPYIKOUG €AEYXOUG KAl OTO TEAOG TNG
KABe eTTavadAnyng 6ol auToi o1 EAeyXOol TTPETTEI VO EKTEAOUVTAI TTETUXNMEVQ.

Mpoypapuatioydg ava Ceuyapia: Towg pia atrd TI¢ 1Mo dIACNPES TTPAKTIKEG TOU

OKPQioU TTPOYPANMATIOUOU OTTOU UTTOQEIKVUETAI 2 TTPOYPANUATIOTEG VA KaBovTal
OTO iB10 unxavnua yia va ypayouv Kwdika aAAnAofonBdévtag o évag Tov aAAov Kal
aAAGlovTag TakTIKG B€0¢€IC (0 €vag ypd®el 0 AANOG TTIBALTTE).

Metagopd: Or meAdTeg padi PE TOUG UTTEUBUVOUG KOl TOUG TTPOYPOUMOTIOTEG
OnuIoupyouV éva QavTaoTIKO cUOTNUA OTTOTEAOUMEVO OTTO £€Va CUVOAO PETAPOPWV
TTAvw OTO OTToi0 BaaileTal N dnuioupyia TOU JOVTEAOU.

Mapwyv TeAATNG: O TTEAATNG douAeUel KaB’0AN Tn didpKeia TNG NEPAG YE TNV oudda

AVATITUENG KAl aTTAVTAEl 0€ €PWTACEIS (KUPIWG OXETICOPEVEG ME TIG ATTAITAOCEIG),
eKTEAEl  eAéyyxoug atrodoxng kal diaBeBaiwvel 611 n  diadikacia avaTmTuéng
TTPOXWPEAEI OUAAQ KOl CUPPWVA JE T XpOovodlaypduuaTa.

ATTAOC oxediaopdc: O1 TTPOYPAUMATIOTEG YPAPOUV HE YVWHOVA TNV atrAdTNTa OTO

oXeOIOO UG aTToPeUyovTag TTOAUTTAOKEG OONEG OO0 TO duVaTOV.
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Emavaoxediaoudg: KabBwg o1 TTpoypappaTioTég ouvxexiCouv va OOUAEUOUV O

oXeOI00UOG TOU CUCTHPATOG Ba TTPETTEI va £CENICOETAI WOTE VA TTAPAUEVEI ATTAOG.

2uveXAc oAokANpwaon: O1 TTPOYPAPUATIOTEG TTPETTEI VA TTPOCAPHOloUV TOV KWAIKA

Toug 600 TO duVATOV TTIo Oouxvd OTo cuoTnua. OAa o1 Asitoupyikoi €Aeyxol Ba
TTPETTEl VO OAOKANPWVOVTAI ETTITUXWGS AAANIWG O KWOIKAG VA ATTOPPITITETAI.

2UAovyIKN 1810KTNoia: O KwIKag JTTopei va TpoTroTroinBei amd OAoug Toug

TIPOYPAPMATIOTEG Ava TTACA OTIVHI.

AvoixTé TTEPIBAAAOV: OI TTpoypauPaTIoTEG OOUAEUOUV O€ avoIXTO KOIVO TTEPIBAAAOV

atmapTICOPEVO ATTO CEXWPIOTA TEPUATIKA TTEPIPEPEIAKA KAl KOIVOUG OTABUOUG
QAVATITUENG OTO KEVTPO.

40 wpec/eBdoudda: O amraitiocig Ba TTPETTEl va TTIAEyovTaAl yIa KABE €TTavaAnyn

€101 WOTE 0 KABe TTpOoypaAPMaTIOTAG va douAevel 40 wpeg TNV BOONGdA XWPIg

UTTEPWPIEG.

1.4.1.3 O1 KpuoTaAAikég MéBodoi(Crystal Methods)

O1 KpuoTtaAAikég MéBodol dnuioupynBnkav oTig apxég Tou 90’ ue oKoTTo va
EeTepPAOTOUV OI AVTIEOOTNTEG TTOU TTPOEKUTITAV aATTO TNV €AAEIYN ETTIKOIVWVIAG.
2UYKEKPIPEVA pia atrd TIG BaCIKEG apxEG TTou BacioTnkav ol MEBodol auTég eival
0Tl 600 To ouxvd TTaPadidelg KOUUATIO TOU TIPOIOVTOG TOOO E€COAEIQETAlI N
€€APTNON YIA «UTTOOXETIKA» £yypa@a Kal PE AUTOV TOV TPOTTO BEATILOVOVTAI Ol
mOavOTNTES ETMITUXOUC TTAPAdOONG.

21NV TTpayuatikotnTa ol MéBodol autég atroteAouvTal aTmd Mia OIKOYEVEIQ
EUENKTWYV peBodoloyiwy 6TTws n KaBapn, n Kitpivn, n MNMopTokaAi Kal AAAEG TwV
OTToiWV Ta MHOVAdIKA XOPAKTNPIOTIKA WTTOPOUV Vva OpPICITKOTTOINBoUV Kal va
EMAEYOUV OUPQWVA HE KATTOIOUG TTOPAYOVTEG TTOU €TTNPPEAOUV KABE TTPOIdV.
Tétol01 TTapdyovTeg gival To PEYEBOG, 0 apIBUOG TWV PeAWV dnAadH, TTou aTTapTidel
Mia opdada avdamTugng AoyIopIKOU, N KPICIMOTNTA TOU OUCTHPATOG TO OTT0I0
TTPOKEITAI va dnuIoupynbEi Kal o1 TTPOTEPAIOTNTEG TOU EYXEIPAMATOC. 2TIC MeBAdOUG
QUTEC UTTOPECE Kal €UQUTEUTNKE N AoyiKA OTI KAGBe TTpoidv, KABE epyacia Trou
ETIXEIPEITAI ATTO pia OAda avATITUENG €ival Hovadikn Kal Sla@Epel aTTd TIG AAAEG.
‘ETO1 auTéG agrjvouv TO TTEPIBWPIO 0€ KABE oudda avatTuéng Kal €I0IKOTEPO O€
KABe uTreUBuvo TIOU XOpPAooel TNV YPAPMA QVATITUENG va TIPOCAPHOCEl TIG
TTONITIKEG, TIG TTPAKTIKEG Kal TIG dIadIKaCieC oUTWG WOTE va €EUTINEETNOOUV auTd Ta

MOVadIK& XapaKTNEIOTIKA TTOU TTPOAVAPEPONKAV.
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MoANG ammdé Ta adiwpara Twv KpuoTaAAkwv MeBodwv TTepIAauavouv
AEEEIC OTTWG  OMABIKOTNTA, ETTIKOIVWVIA, atmTAOTNTA OAAG Kal QPACEIS OTTWG
oTOXEUON OTNV OuxVH TTpocapuoyn Kal BeATiwon TnG diadikaciag. OTTwg OAeg ol
AAAeg EuéNikTeg MeBodoAoyieg £€1al kKal o KpuoTaAAIKEG TTpowBoUV TNV £ykaipn Kal
ouXVr] TTapAdoaon AEITOUPYIKOU TTPOIOVTOG, TNV EvAoXOANON TOU XProTn o€ PEYAAo
BaBuod, TNV TTPOCAPHOCTIKOTNTA Kal TNV €EAAEIYN YPOQPEIOKPATIAS Kal GAAwV
TTEPICTTACHWY ATTO TOV TEAIKO OTOXO.

O1rwg avaeépObnke Kal TTapatrédvw KABe OYn TToU avTITIPOOWTTEUETAI ATTO
éva Xpwpa dNAWvVEl Kal dIAQOPETIKN €KOOXI Twv dIadIKACIWY TTOU TTap’0Aa auTtd
OAeg Toug BaciCovral oe €vav idI0 TTUPrva. 2TO OXNUA 7 QVTIKATOTTpiovTal Ol
dlagopotroifoelg Twv KpuoTaAAikwy MeBOdwy oUP@WVa UE TOUG TTAPAYOVTEG TTOU

avaypdaenoav Kal TTavw.

Essential

Discretionary

Money (D)
Comfort (C)

4
1-6 7-20 21-40  41-80 81-200

Eikéva 7 Crystal Methods
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O1 1Mo euéAikTeg MéBOoDOI OTTWGS PaivovTal OTO TTAPATTAVW OXAMA Eival QUTEG
TTou PBpiokovtal oTa apIoTEPA Kal KATW Kol 000 peyoAwvel TO PEyEBOG TOU
EYXEIPAMATOG TOOO TTIO BECIA KIveiTal n MeBodoAoyia, TTou TTPETTEN va akoAouBnokei,
OTO OXNMA KAl CUVETTWG TOOO TTI0 adiagavig yiveral. ETriong éoo 1m0 Kpioiyo givai
TO TTPOIOV TTOU dnpIoupyEiTal TOOO TTIo TTAvVW KiveiTal N MeBodoAoyia Kai yiveTal TTio

«OKANPN».

1.5 EmriAoyog

2€ AuTO TO KEQAAAIO TTEPIYPAPNKAV KATTOIEG OTTO TIG YVWOTOTEPES
TTapadoaoiokeég ueBodoAoyieg avamTuéng AoyiopikoU Kal akoAouBnoe avaAloya n
TTEPIYPOPN] TWV YVWOTOTEPWV EUEANIKTWYV. & auTEG dOBNKE EUpacn OTov KUKAO
CWAG TNG avATITUENG TTOU AUTEG aKOAouBouv Kal £ylve pia TTpooTTadela va
TTEPIYPOAPOUV CUVTOUWG Ta PaoIK& OUCTATIKA TTOU atrapTiouv Mia  €UENIKTN
peBodoAoyia, GANO  OTTWG  OIEUKPIVIOTNKE  XPNOIMOTTOIOUVTAl KAl aTTO  TIG
TTapadoaoiakeég MeBodoAoyieg, kai gival ol MPakTIKEG.

270 €TTOPEVO KEQAAQIO Ba yivel AOYOg yia TNV TToI0TNTA AOYIOUIKOU, TTWG
auTr] kaBopiletal a1rd TIC TIPAKTIKEG TTOU XPNOIYOTTolouvTal  OTIC EUENIKTEG
MeBodoAoyieg kal Ba TTapouciacTolv KATTOIO €pyaAgia — AOYIOMIKA TTou

XPNOIYOTTOIoUVTAl VIO AUTOV TOV OKOTTO.
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2. EuéAiktog 'EAgyxog kai Moiétnta Aoyiopikou — XpAoiya
EpyaAcia

2.1 Eicaywyn

‘Evag TToAucudnTnUEVOG TTOPAYOVTOG TTOU diveTal EUQACT OTOV TOUEQ TNG
Avarrtugng Aoyiopikou gival n 1moidétnTd Tou. OTTwg eival Aoyikd o€ pia 1600
akaBo6pioTn €vvola gival QuaIko eTTakOAouUBo va £xouv d0B€i ApKETOI OPIoUOI Kal va
€XOUV  XPNOIJOTTOINOEi  APKETA MPETPIKA OCUCTAPOTA  TTPOKEINEVOU vaA  TOV
TTPOOdIOPICOUV TTOOOTIKA Kal €v TEAEI va XpnolyotroinBei o€ ouykpioelg. 'ETol
TTOAA povTEAQ €XOUV TTPOKUWEl PE TO KABe éva atmd autd va TrepIAauPBavel
OI0QOPETIKOU €idoug Kal TTAAB0G TTapapéTpwy. Autd Aoimtév 1O ateAciwto BEua
oulnTnong kai TTpoBAnuaTiopyol Ba ATav aduvaTto va TTEPIYPOYEI o€ pia epyaaia.
MNa autd 1o AOyo 0 KABE evdlapepduevog TTou BEAEl va aoxoAnBei pye tnv Moidtnta
NAOYIOUIKOU €TTIAEYEI KAI HJia OTITIKI) ATTO TRV OTToia Ba avaAuoel Ta dedopéva TTou
TToU €xel dlabéoipa. MapakdTw Ba TTPOCdIOPICOUNE TNV OTITIKN UTTO TNV OTToia o€
auTO TO £yypPa@Oo £EETACOUUE TNV TTOIOTNTA KAl Ba TTAPOUCIOOTOUV KATTOIO £pYaAEia

TTOU €VIOTE BEATILOVOUV QUTHV.

2.2 Moiétnta AoyioHIKOU

H 1mo16TNTa AOYIOUIKOU ava@EépeTal 0€ dUO DIAQOPETIKEG EVVOIEG KAl QUTEG
MTTOPOUV va BpeBouv 61Tou ev TéAEI yiveTal AOyog yia TToidTnTa. 'ETO1 utropouue va
TTOUME OTI UTTAPXEI N AEITOUPYIKA TTOIOTNTA KAl KATAYIVETAI JE TO TTOCO £VA KOUPATI
KWOIKQ AVTATTOKPIVETAI OTIG ATTAITACEIS KAl TIG TTpodlaypagEc. ETTiong ptmopei autn
n évvola va TrePIAaPPBAvEl Kal T OUYKPION TOU KWOIKA HE TA AVIAYWVIOTIKA
TTPOIOVTA TTOU UTTAPXOUV OTNV ayopd Kal To 1000 autd TaipIddel OTIG AVAYKES TNG
ayopdg. H Oeutepn €vvola oxeTiCeTal Pe TN OO TOUu KWOIKA Kal TO 11600
€EUTTNPETOUVTAI O AEYOUEVEG PN AEITOUPYIKEG QTTAITAOEIG. AUTEG WE TN OEIPA TOUG
MTTOpOUV va €ival n oTabepdTNTa, N €UKOAIO OUVTAPNONG Kal QUOIKA To TTOC0 O
KWOIKaG TTapdxOnke cwaTd.

H dopikn TToidTNTa £vOG AoyIoHIKOU aglohoyeital péoa atrd Tnv avaAuon Tou
KWOIKQ TTOU XPNOIUOTIOIET O€ TTITTEDO POVADAG, TEXVOAOYIOG KAl CUCTAUATOS. ATTO
TNV GAAN N AeiToupyikn TTOIOTNTA AfloOAOYEITAI KOl KAT ETTEKTACN £§ao@aAileTal HECW
Tou EAéyxou (Software Testing). Epeic o€ autd 10 KEQAAaio Ba aoxoAnBouue Pe TN
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AeIToupyikr €gao@aAlion lMoidTNTAG KAl TTWG auTr €TITUYXAvETal OTIG EUEAIKTEG
MeBodoAoyieg. Tpotou OSuwg TTpoXwpPACOUUE OTnv avaluon Tou EuéAikTou
EAEyxou ag eTrekTaBoUpE Aiyo TTEPICCOTEPO OTO TI €ival 1} YTTOPEI va AOYIOTEI,MIAG
KAl OTTWG EITTAME €ival APKETA YEVIKOG 0 6pog, wg MNo1dtnTa.

‘Exouv uttdpéel TTOANOI  OIOQOPETIKOI OpIopoi yia TO TI €ival [looTnTa
Noyiouikou. ‘Evag TToAU oUVTOPOG 0 0TT0i0G £XEl dlaTuTTwBEl KaTd To ISO 9001 cival
N IKAvOTNTA TOU TIPOIOVTOG AOYIOMIKOU va €evApUOViCETal OTIG OTTAITACEIS. To
yeEyovog Ot TTANBOoG opiopwyv éxouv Oo0B¢i (kal ouvexiCel va divovrtal) yia Tnv
Moi6TNTa AOYIOUIKOU UTTOPEI O€ éva HOVO AOPAAEG CUPTTEPACHUA VA JOG OONYAOEL:
«H MoiétnTa AoylouIKOU gival KATI TO UTTOKEIPEVIKO Kal UTTOPEI va aglohoynBei utro
TTOAEG OIOQOPETIKEG OTTTIKEGY. AUTO TO avTIA@Onoav kal otnv Kolvotrpagia mng
MoiétnTag AoyiopikoU (CISQ) Kal TTPOKEINEVOU va dWOOUV akOua €vav opIouo
diatrioTwoav 61 B8a ATav TTI0 XPHOIUO KAl icwg TTI0 SIEUKPIVIOTIKO VA TTapaBEcouv
Ta XapoktnpeioTikd TG lloidtntag dnAadry Toug OTOXOUG  TTOU HECW AUTAG

ETTITUYXAVOVTAI.

2.2.1 XapaktnpioTikd Moiétntag

To TPWTO XAPAKTNPIOTIKO €ival n  agloTmoTia, €éva  yvwpioua Tng
TTPOCOPUOCTIKOTNTAG Kal TNG OOMIKNG oTaBepdTnTag. H aglomoTia petpd tnv
mOAvOTNTA ATTOTUXIWY TOU CUCTHNATOG Kal TO TTiTTEdO KIvOUvou. ETtiong petTpd ta
ehatTwpara 1Tou TTPoNABav atmd Tpotrotroifoelg oto Aoyiopikd. O oT1dx0og NG
METPNONG Kal TTapakoAoUBnong TG agloTmoTiag €ival va TTPoAauBAvel Kal va
MEIWVEI TO XPOVO «EKTOC AciIToupyiac» KaBuwg kal Ta AdBn TTou eTnppedlouv Aueca
TOUG XPNOTEG. AeUTEPO XAPOAKTNPIOTIKO €ival n atroteAeopaTikdTnTa. O KWAIKAS Kal
N OPXITEKTOVIKN €ival Ta OTOIXEia auTd TTou TTPOCdIdoUV aTTOdOCN OTO  TEAIKO
TTpoidv. H atmodoTikoTNTa €ival 181aiTEPA oNUAVTIKOG TTapdyovTag €I0IKA o€
EQPAPMOYEG TTOU eKTEAOUVTAI o€ TTEPIBAAAOVTA aTTAITNTIKA aTTd ATTowng TaxuTnTac.
TéTOIEC EQPAPPOYEC €ival OI GAYOPIOUIKES Kal Ol €QPAPHUOYEG BOTOANWIWY TTOU £XOUV
va KAvouv pe TTapAdAANAn Tpoéofacn OTIG TINYEG TNG €QAPPOYAG OTIG OTTOIEG N
ammoédoon Kal n duvatoétnTa avaTTuéng BewpolvTal TTPWTIOTEG aTTaIThoelS. H
avaAuon Tou KWOIKa atmd TTAEUPAG ATTOTEAEOUATIKOTNTOG KAl AVATITUEINOTNTOG
MTTOpPEI va dwoel ouv ToIG AANOIG Hia €EIKOVA yIa TO PIOKO TNG €QAPPOYNG Kal VO
agloAoynBei o xpOvog TEAEIOTTOINONG, TTAPAYOVTA CNUATVTIKOU YIO TNV IKAVOTToinon
ToUu TTEAGTN. AANO XapaKkTNEIoTIKG €ival n duvaTtdTnTa CUVTHPENONSG TOU TTPOIOVTOG.

Autry pe Tn oEIpd TNG TIEPIKAEIEl TIG €VVOIEG TNG TTPOCOAPUOCTIKOTNTAG, TNG
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METAQEPOINOTNTAG (0 GAAa TpExovTa TrepIBAAANOVTA) Kal TnG duvatoTnTag Va
XPNoIJoTtroIiNGei Kal atmd GAAEG ouddeg avdatrTugng. AuTtO TO XOPAKTNPIOTIKO Eivail
ONUOVTIKO KUPIWG O€ €QAPPOYEG OTTOU TO KUPIWG (NTOUPEVO E€ival n ypriyopn
TOTTOB£TNON TOUG OTNV Ayopd Kal N TTPOCAPPOYH TOUG OTNG aAAAyEG TTOU QUTA
TTPooTAlEl. AKOPO £va XOpakTNPIOTIKO gival BERaia N ao@aAeia. O €AeyxXog auTng
YiVETQI TTPOKEIMEVOU VA HEIWBOUV o1 mBavoTnTeg CNUIAS TNG €QAPUOYNSG aTTo
KOKOBOUAOUG XPRoTeG. TEAOG, TTEUTITO XOPAKTNPIOTIKO €ival To PEyeBOG, TO OTToio
av Kai dev Bewpeital dedopéva £vag TTOIOTIKOG TTAPAYOVTAG, TO PJEYEBOC TOU KWAIKA
gival KUPIO XapakTnEIoTIKO BIOTI eTTNPPEACEl Ta AAAA XapOKTNEIOTIKA oTO BaBuo
TTOU QUTA MTTOPOUV va  €mMITEUXOOUV KOl KUPIWG auTO TNG OUVTHPNONG.
2UvOUAalOUEVO PE TA GAAA XOPOKTNPIOTIKA KAl XPNOIUOTTOIWVTAG dIA@opa epyalsia
TO MEyEBOG uTTOPEi Vva BonBrioel oTnv agloAdynaon Tou KWAIKA Kal Tou ¢OPTOU TTOU

TTPETTEl va ETTOPIOOEI N opada avaTTuéng.

2.3 EuéAikTog 'EAgyx0g

Q¢ EuélhikTog 'EAeyx0G opieTal n TTPaKTIK) Tou EAE€yxou Aoyioupikou aAAd
akoAouBbwvtag TIC apxéS Twv EuéAiktwy MeBodoloyiwv. O EuéAikTog ‘EAgyxog
TrepIAauBavel pEAN atrd pia opdda TTou BOUAEUOUV 0€ KABETO ETTITTEDO WE EIDIKOUG
Tavw oTov ‘EAeyxo woTte va dlao@alioTei N TTapdadoon agidAoyou TTPoidvVTOG OTOV
TTEAATN TOKTIKA Kal OOoUAeUovTag HpE PubBud avaloyn Twv AAAwv oupddwv. To
TeAeuTaio uttovoei o1 kata TIG EuéAikTeg MeBodoAoyieg o0 'EAeyxog &€ Bewpeital pia
@aon exwploT atmd auth TNG avatTugng aAAG atroTeAEl KOPPATI auTAG. 'ETO1 OTIG
EuéNikteg MeBodoAoyieg TTpoBAETTOVTAI OPAdA ] OMODEG  OQPOCIWHEVEG OTOV
‘EAeyxo yia va eCac@alioTei n 1moidtnTa Tou [poidvrog. Ta péEAN TnG ouddag
EAEyXOU  e@appolouv TNV €I0IKOTNTA  TOUG  €KJAIEUOVTAG  TTapadEiyuara,
OnUIoUPYWVTOG UTTOBECEIG KAl Oevdplia TG €TMOUPNTAG CUMTIEPIPOPAS TOU
TTPOIOGVTOG OTTWG AUTOI TNV ATTOKOMICAV OTTd TOV TTEAATN. Z€ OUVEPYOQOIa HE TIG
AAANEG opddeg odnyouv Tn dnuioupyia KWOIKA WE YVWHPOVA TRV UAOTTOINON Twv
XapaktnpIioTIkwy. O Tpé1To¢ TToU doUAEUOUV 01 opddec EAEyxou eival kal autog
OTTWG Kal autdg TTou epydlovtal ol AAAEG opadeg Twv EuéNikTwv MeBodoAoyiwy,
OnAadry TTPocBeTIKOG Kal €mavaAnTITIKOS. ‘ETol pe autdv Tov TPOTTO XTiCETOI
oTadlokad TO KABe yvwpliopga PEXPIC OTOU va eival €TOINO yia va TTapaxOei.
MapakdTw Ba €EnynBei €va povTéAO KATNyopIoTToinong Kal ouyxpovwe Borbnua
Twv EUéAIKTwy EAéyxwv, Ta Tetaptnuopia Euéhiktwy EAEyxou (Agile Testing

Quadrants).
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2.3.1 TerapTnuoépia EvéAikTwyv EAéyxou

To povtého Tou Tetaptnuopiou TTAPOUCIACTNKE apXIkG oTo BIBAio Agile
Testing Twv Lisa Crispin kai Janet Gregory. Autd TO HOVTEAO OKOTTO £xeEl va
Taglivounoel Ta Tedia Ommou e@apuoletal o EuéAikTog ‘EAgyxog aAAG kal va
BonBroel 0TO TTWG MTTOPEI VA EQAPUOCTEI KAl O€ TTOIEG TTEPITITWOEIS O EUEAIKTOG
‘EAEYX0G. 2TV €IkKOva 8 @aiveTal Ta TETAPTAPOPIO OTTWG QUTO OXEDIAOTNKE KAl
TTOPAKATW Oa TTPOCTTABACOUNE VA TO AgNYNOOUNE WOTE KATOTTIV VA UTTOPECOUUE
Vo avagepBouue Kal oTa epyaAeia TTou XpnolyotroliouvTal otov EuéAikTo ‘EAEyX0

ava Kkarnyopia.

The Agile Testing Quadrants

VN
é Automated & Manual Business Facing Manual
l\-\_\__ﬂﬂ\-\.\_\_

Functional Tests Exploratory Testing
Examples Scenarios
Story Tests Usability Testing
£ Prototypes UAT (User Acceptance Testing)
% Simulations Alpha / Beta O
- =
) o)
s Q2 Q3 5
=
£ Q1 [Q4 7
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w
Uniit Tests Performance &TLnad Testing
ComponentTests . Ew: : T‘ mg l“gn
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Tools Q
Automated 1‘\_ //_/
Technology Facing —
> Copyright 2009 Lisa Crisping
!5 \P,, Janet Gregory - DragonFire
="' Copyright 2009: Lisa Crispin ] Inc.

Eikéva 8 TetapTnuoépia EuéAikTou EAéyxou

To TpwTo TETAPTNUOPIO (QL) aTroTeAEiTaN ATTO TIG TTEPITITWOEIG EAEyXOU (test
cases) ol otroieg kaBodnyouvTtal a1rd TNV TEXVOAoyia Kal epapudlovtal woTe va
utrooTnpiEouv Tnv opada. Autd e€oTidlel KUpiwg OTNV €CWTEPIKA TTOIOTNTA TOU
KwoIka. O 'EAeyxog Movadag agou emiTeuxBei oe autd TO TETAPTNUOPIO AEITOUPYEI
wg éva dixTu TTpooTaCiag yia To TTPoIdV Kal fondd Tnv opdda avaTmTuéng Kal Tov
KABe TTpOypAPUATIOTH EEXWPIOTA va avTIAngBei To oevdpio cwoTd. Emiong n
EKTEAEON TWV EAEYXWYV Tou 1°V TeTapTnuopiou divel aTr’euBeiag avratrokpian yia TNV
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opBdtnTa TOU TTapayodpeou cuoTiuarog. Otav n TTPAKTIKY TOU TTPOYPANUATIOUOU
odnyoupevou atrd Tov €AeyXo UIOBETEITAl O OXEOIAOUOG YIVETAI 1I0XUPOTEPOG KAl
QUOIKA 0pBOTEPOG. O 'EAEYX0G 0€ AUTO TO TETAPTNPOPIO XTICETAI JECA OTOV KWAIKA
KAl 010 TEAOG TNG UAOTTOINONG TOU KWOIKA €AdXIOTO AGBN Ba TTapouciaoTouv. €
AUTO TO TETAPTNUOPIO TA €i0N TWV EAEYXWV TTOU BPiOKOUE ival Ta:

1) 'EAeyxol Movadag(Unit Tests) trou mTepIAapBavouv Tov €AeyX0 VoG PEPOUG
TOU KWOIKA Kal eTTIRERAILOVOUV OTI TTANPOUVTAI Ol ATTAITACEIG.

2) ‘EAeyxor Ztoixeiou(Component Tests) 1Tou TrepIAapBdavouy Tov €AeyX0 aTTod
QPXITEKTOVIKNAG TTAEUPAG YIa va eTTIRERAIWOOUV OTI TA OTOIXEIQ YTTOPOUV KOl
AEIToupyouv-ouvepPYyACovTal JETALU TOUG.

210 OeUTEPO TETAPTNUOPIO PBpiokovtal ol €Aeyxol TTOu UTTOOTNPICOUV TNV
oupdda kal dnuioupyouvTal Pe BAon TNV ETTIXEIPNMUOTIKA AOYIKA TOU TTPOIOVTOG. Z€
QUTO TO TETAPTNHOPIO OI EAEYXOI ECTIACOUV OTNV ATTOOTIACN, TNV EKPAIEUON TWV
ammatioewy. O1 TTpoypapuaTtioTéG e¢akoAouBouv va ypd@ouv KwdIKa 000 Oev
evrotriCovral AdOn kai Ta arroTeAéopaTa gival Ta avapevoueva. ATd Tn OTIyUA TTou
Ol TTEPITITWOEIG TTOU €EETACOVTAI Eival ETTEIXNPNMATIKES £TOI KAl N AVATITUEN KWOIKA
TTOPEVETAI JE QUTO UTTOWNV KAl JE OKOTTO va UAOTTOINBOUV o1 atmmaITioElg dixwg
EMTTOOIA. 2TOUBG EAEXXOUG QUTOU TOU TETAPTNUOPIOU gival €TTioNg 1o U MOavA n
ouvepyaoia PeTagUu TTpoypapuaTioT) kal eAeyxTh. O1 TUTTOI €AéyXOoUu QuTOU UOU
TETAPTNMOpPIOU gival ol €EAG:

1) 'EAeyxog TTapadelyuaTwy mMOavwyV OEVapiwy Kal powv.

2) ‘EAeyxog Tng EpTtreipiag Xprotn OTTws TWV TTPOTOTUTTWV.

3) ‘EAegyxog Ceuyoug

To €TTOYEVO TETAPTNPOPIO QTTOTEAEITAI ATTO  EAEYXOUG  ETTIXEIPNMATIKAG
AoOYIKAG TTou e@apudlovtal oTo TTPoIdV. O KUPIOG OKOTTOG TwV EAEYXWYV QUTOU TOU
TETAPTAMOPIOU gival va dWOoOoUV aTToTEAEOUATA TTPOG ALlOAOYNON OTA TETAPTNUOPIA
1 ka1 2. O1 TepIMTTWOEIG TTou €geTdlovTal O auToU Tou €idOUG TOUG €AEyXOUG
MTTOPOUV va XpnoluoTroinBouv cav BAon yia TOUG QUTOUOTOTTOINUEVOUG EAEYXOUG.
To mpoidv utTopEl va ekTINNBei €TTeId O AUTA TN PAcn ol €AgyXol YivovTal o€
OUVOAKES TTpayPaTIKAG XProng. H diadikaoia Twv eAéyxwyv o€ autd TO oneio ival
EUMETAPRANTEC Kal PTTOPOUV va TTPOCAPHOCTOUV avdAAoya ME TIC aVAYKEG TTOU
TTpokUTITOUV. O peyAAOG apIBUOG Twv ETTAVOANTITIKWY €CETACEWY MTTOPEI Kal
EMQPEPEI AVECN OTIC OUADEG KAl TOUG UTTUBUVOUG OXETIKG pe Tnv €KPacn Tng
UAOTTOINONG KAl AuTOG O KUKAOG €AEYXWV OIYOUPEUEl TN ypriyopn ETTIANWN KATTOIOU
{nTAuaToC. To Trpoidv emideiEng (demo) ptropei va 600¢i akdua kKal avoAOKARpwTO
woTe  va atoTiunBei  €§’apxAs n  AsitoupyikdTnTa  Tou.  KdTtrolol  €Aeyxol

OIEUKPIVIOTIKOI JTTOPOUV ETTIONG VA YiVOUV O€ CUVEPYATia WUE TOV TTEAATN TTPOG TNV
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TTAEUPA TOU TTPOAVAPEPBEVTOG OTOXOU. Ta €idn TWV EAEYXWV TTOU CUVAVTOVTAI O€
auTo TO TETAPTNUOPIO Eival:

1) AigpeuvnTikoi ‘EAeyxol

2) ‘EAeyxor XpnoTikdTnTag

3) 'EAegyxor katd {euyn pe TOV TTEAATN

4) ‘EAgyxol atmmodoxng atro Tov TTeAATN

5) ‘EAeyxol ouvepyaaoiag

To TeAeuTaio TETAPTNMOPIO TTEPIEXEI TOUG €AEYXOUG aTTO  TTAEUPAG
TEXVOAOYIQG TTOU £QapPOlovTal OTO TTPOIOV.ZE AUTOUG N TTPOCOXH OTPEPETAI OTIG
MN AEITOUPYIKEG ATTAITACEIG OTTWG N ATTOdO0N, N OTABEPOTNTA, N ac@AAsia. AuToi
gival o1 TEAIKoi €Aeyxol TTOU €ival uTTpUBUVOI TTPOTOU TTaPadoBEi To TEAIKO TTpoidv. H
epapuoyn eTIGXvETAl YE OKOTTO va TTapadoBei pe TIG afieg TTou €xouv TeBEI Kal
QUTEG TTEPIAQUPBAVOUV KOl PN AEITOUPYIKEG ATTAITACEIG OTTOU ETTITUYXAVOVTAI UE TN
BonBeia auTwy TWV EAEYXWYV Ol OTTOIOI JTTOPEI va €ival:

1) 'EAeyxol Pun AEITOUPYIKWY QTTAITHOEWV OTTWGS aTTod00NG Kal TTieong.

2) ‘EAeyxol ao@aleiag pe KUPIO TTPOCAVATOANICHO TNV AUBEVTIKOTTOINON Kal

TNV ATTOTPOTTI TTAPAVOUNG TTPOcRaonG.

3) 'EAeyxor uttodoung

4) ‘EAgyxol yeTagpopdg 6edouévv

5) ‘EAeyxor avamtuéng

6) ‘EAeyxor opTwong

2UvVoyiCovTag Ta TTaPATTAVW avaAoya PE TIG ATTAITACEIS TOU CUCTHUATOG,
TOUG KIVOUVOUG, TIG TTPOTEPAIOTNTEG KAl QUOIKA TOV OKOTTO TOU, TA TTAPATTAVW
TETAPTAMOPIa TTPETTEI Va SIaAeXBoUv Kal va uAoTroinBouv. & auThyv TNV UAoTroinon
MTTOpE UV va BonBrijoouv epyaAcia katdAAnAa Ta oTroia ka 6a TTapouciacouv
peTéETEITa. H uAoTroinon Twv TeTapTnUOpiwv Ponbdel otnv opadikh €TTiAucon
(NTNUATW ATTO TOUG EAEYKTEG, TOUG TTPOYPANMATIOTEG KAl TOUG TTEAATEG KAl N yvwon
AUTWV TWV OIadIKACIWY TToU opiovTal aTTd TO YOVTEAO TTOU TTEPIYPAWAME KAl O
OUVOUAOMOG EPYOAEIWV Kal DIAPOPETIKWY EAEYXWV gival KATI TTOU UTTOKEITAI OTIG

€UBUVEG TNG OUAdAG EAEYXOU.

2.4 EpyaAegia EuéAikTou EAéyyxou

2¢ autd TO oOnueio Ba avagepboupe O€  KATTOIO EPYOAEia  TTOU
XpnoigoTtrolouvTal aTrd TIG OPAdES TTou atracoAouvTtal ue Tov EuéAikTo ‘EAgyxo. Ol

U0 KUpIoI AGyOI TTOU XPNOoIJoTToIouvVTal TETOIOU €id0UG EpyaAgia gival, 0 TTPWTOG N
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KaAUTEPN AgITOupyia TNG OPAdAG TIPAYUA TTOU onuaivel KAAUTEPN ATTOdOO0N KAl
OeUTEPO TTPOG dIEUKOAUVON QUTAG O€ ¢NTAHATA TTOU TTPOKUTITOUV KOTA TNV EKTEAECN
eAéyxwyv. H diadikaoia Tou EAEyxou OTTwWG £yIve OOQEG KAl OTNV  TTPONYOUMEVN
evoTnTa Ogv €ival KABAKOV POVO pPIag opddag aAAG Aaufdavel xwpa oe didagopa
onueia Kard Tov KUKAO CwNAG TNG aVATITUENG KOl AuTO onuaivel 0TI Atoua atro
OIOPOPETIKEG OUADES KAl PE DIAPOPETIKO €iDOG YVWOEWV £QAPUOlOUV KATTOIO ATTO
QuTA. ZUVETTWG OAa Ta epyaleia TTou Ba avagepBouv dev arreubuvovTtal oTov
KaBEva TTou €AEYXEI KATTOIO TUAMA AOYIOHIKOU OTTWG Kal Bev epapudlovTal o€ KABE
TTEpioTAcn TTou XPeIAdeTal va eAeyxBei pia epapuoyr). MAAIoTa cUPQwva PE auTh
TN Aoyikl Ba TTPOCTTABNoOoUY £va T KATNYOPIOTTOINOOUUE TTOPAKATW Kal BERAIWG
Ba avagepOei kKal ammd Toia PéAN gival poviuo va XpnolPoTTolouvTal. To JovTéAO
TTOU TTEPIYPAPNKE TTIO TTAVW Eival 10AVIKO TTPOKEINEVOU VA OIAXWPIOTOUV AOITTOV
EKTOG aTTO TA €idN TwV EAEYXWV KAl TA €PYAALIA TTOU XPNOIKOTTOIOUVTAI YIa ThV

EKTEAEON QUTWV.

2.4.1 "EAeyxo1 Movdadwyv Kal ZToIXEiwv

Mpdkeiral avap@ioBATNTA yia Tnv TTOAUTTANBEoTEPN opdda epyaAciwy. MNa
autoU Tou €idOUG UTTAPYXOUV TTPAYMOTIKA AUETPNTEG ETTIAOYEG  YIa KABe oxeddv
YAWoOoQ TTpoypaupaTiopou. Epcic édw Ba aoxoAnBoupue pe autd TTou TTpoopidovTal
yia Tnv JAVA. Q¢ €Aeyxog povadag opiletal 0 €AeyXOG TTOU PTTOPEI va Yivel oTo
MIKPOTEPO AEITOUPYIKO KOUMPATI KWOIKA. MpoKeITal AOITTOV yia TOV TTIO OTOIXEIWON,

atro TTAEUPAG eKTEAEONG KWOIKA, EAEYXO.

2.4.1.1 JUnit

To JUnit eivar  €va mTAaiolo eAéyxou povadag yia tnv JAVA. ‘Exel maiel
OonNUavTiké poAo oTnv avdamTugn AoyliopIKOU Kai €18IKA OTnv TEXVOTPOTTIA Tng
avaTrTuéng e odnyd Toug eAéyxoug (test-driven development). Avrikel oTtnv
OIKOYEVEIa TwV TTAAICiWV Ta oTToia ovopdadovTal XUnit kal €xouv TTPoEéABElI aTTd Ta
SUnit.

To JUnit EpxeTal oav £va CUMTTIECUEVO apxeio TutTou JAR Kai gival 181aiTepa
€UKOAO 0Tn Xprion Tou. H gukoAia oTn xprion Tou £yKEITAlI OTO YEYOVOG OTI pia dia
KAGon opifetal wg KAGon eAéyxou atrd Tn OTIYUN TTOU UTTOONUEIWOE (annotation)
Mia TouhdxioTov péBOdOG TNG HE TO €EAG UTTOPVNUO «@Test». To JUnit éxer Ta
oAoKANPpwOEei e 6Aa Ta TepIBAAAovTa avdatTuéng AoyiouikoUu (IDES) kal uTTopEi
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€101 €UKOAQ va ekTEAEoUVTAl oI €Aeyxol péoa atmd autd. MAAioTa ptTopEi va
XPNOIKOTTOINBEI 08 OAOKANPES OOUITEG Kal va dnuioupynbouv auTouaTOTTOINUEVOI
padikoi éAeyxol. Me autdv Tov TPOTTO UTTOPEI va «TPEXOUV» 01 EAeyxol KABe @opd
TTOU €ival va TPOTTOTTOINGEI fj va TTPOOTEDEI VEOG KWOIKAG KAl VO EAEYXETAI EKTOG
atro Ta véa TTPOCOETA XAPAKTNPIOTIKA av UETABAABNKE, OTNV oudia av {nUIWBNKE n
NoN uttapxouoa AcIToupyikoTNTA. ‘ETOI HE QUTOV TOV TPOTTO UTTOPEI OE £va TTPWTO

eTTiTTedO va eAeyXOei 0 KWAIKAG aTrd Tov idIo TOV TTPOYPAPMATIOTH.

public class Calc {

public long add(int a, int b) {
return a+tb;

}

}

import org.junit.Test;
import static org.junit.Assert.assertEquals;

public class CalcTest {

@Test

public void testAdd() {
assertEquals (5, new Calc().add (2, 3));
}

}

2.4.1.2 TestNG

To TestNG cival éva akoua TTAAIoIO TO oTToio €xel BacioTei oTto JUnit TTou
OUWG TTAPEXEI OAPWGS TTEPICCOTEPA KAl TTIO £CEIBIKEUPEVA XAPOAKTNPIOTIKA. MNa tnv
akpipeia To TestNG dev gival éva TTAQioI0 HOVO yia EAEyXoUG HovadwV aAAd Kai TTIo
OAOKANPWHEVWY KOPUATIWV KWOIKA KAl CUVETTWG WTTOPEI va XpNnolJoTroinBei yia
TOV €AEYXO OIOQPOPETIKWY KAATEWVY Kal TNG AAAANAETTIOPaAONG METALU TOUG (EAEYXOG
oToIXEIWV), dlIapOpwV TTAKETWY, AKOUA Kal dIa@OpwV AAAWYV £CWTEPIKWYV TTAQICIWV
OTTWG €CUTTNPETNTWY EQPAPUOYWY Kal €TCI UTTOPEI va €TTITUXEI OAOKANPWHUEVOUG
eAéyxoug (integrated testing).

Eival kal auté apketd eUxpnoTo, XPNOIUOTIOIWVTOG O PeYAAo Babud  Tig
uttoonueiwoels 1ng JAVA kai eudidfacTta apxeia TUTTOU Xml TTPOKEIUEVOU VO
TTpowBroouv TTAnpoPopia oTIG nEBOdoUC eAéyxou. MTTopei kal autd va ouvduaoTEi
Me epyaAeia avattuéng(Eclipse, IntelliJ) kai xTioipatog (Ant, Maven) kKwdika Kal
QuUOIKG va  OnuioupynBouv  OAGKANPa  TTOKETO  AUTOMATOTTOINMEVWY  Kal

TTOPAUETPOTIOINHEVWV EAEYXWV.
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public class WebTestFactory {
@Factory

public Object[] createlnstances () {
Object[] result = new Object[10];
for (inti = 0; i < 10; i++) {
result[i] = new WebTest (i * 10);
}

return result;

public class WebTest {
private int m numberOfTimes;

public WebTest (int numberOfTimes) {

m numberOfTimes = numberOfTimes;

@Test
public void testServer ()

for (int i = 0; 1 < m numberOfTimes; i++) {
// access the web page

}

2.4.1.3 Cactus

AkoOpa éva TTAGIo10 eAéyxou povadag cival To Cactus To 0TToio OPwWG av Kal
XPNOIYOTIOIEl Kol auTtd e Tn oelpd Tou GAAa TTAqiola €Aéyxou n PBacikh Tou
AeiToupyia gival va TTapéxel Kai va BeATIwvEl Tnv uttooThpiEn Tou TTAaiciou JEE o€
eAEyxoug povadag. To OUYKeEKPIPEVO TTAQICIO AOITTOV £XEl WG OTOXO TNV agloAdynon
KWOIKa TTou PBpiokeTal otnv TTAeupd Tou €CutinpeTnT. EidIkéTEpa  T1O Cactus
Onuioupyei oAokANpwpévoug eAEyxoug povadag. Av kal Baoiletal etriong oto JUnit
10 Cactus Acitoupyei péoa o€ epiBalov egutnpetnTd (JEE servers) kai autd yiaTi
BéAel va eAEyEel oToixela (components) Ta oTroia diaxelpiovral atrd Tov container.
Tétola oToIxeia ptTopei va gival Ta EJBs, Servlets, Tag Libs, Filters.

To Cactus emTUyXAavel Tn dnUIoUPYia Kal EKTEAECT QUTWYV TWV EAEYXWV UE TN

XPNon TNG apXITEKTOVIKNAG TTpowbnong (redirection). Zuykekpipyéva €ite TTPOKEITAI
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yia JSP o¢ehida, cite yia ammrAd Servlet (Http Listener) €ite yia K&tmolo @iATpo, TO
Cacuts a@nrivel Tnv eguttnpeTolevn PovAada AoyIoMIKOU,TTEAGTN va avoigel 2
ouvdE£oEIg oTnV KAGon TTpowBnong TTou auTopdTwg dnuioupyei. Auto 1o KAvel dIOTI
TO éva KavAaAl oxpnoigoTrolgital yia va AdBel N KAAon TTou KAAECE TO ATTOTEAECUA
NG MEBODOU TTOU KAAECE Kal TO OEUTEPO YIa va AAPBEI TO ATTOTEAEOHUA TOU EAEyXOU.
AnAadn diaxwpilel Ta atroTeAETUOTA EAEYXOU Kal EAEYXOPEVNG KAGONG-uEBGO0U Kal
auTo BIOTI €TOl ETITUYXAVETAI N Afwn Twv e€eipéaewy (Exception) atmmd Tov TTEAATN
KATI TToU o€ avTiBetn TrepiTTTwon O Ba yivotav agou OAa Ta OTOIXEid TTOU
KOAOUVTOI OTTOPOKPUOMEVA O€ €vav  €EUTTNPETNTA OUVNBWG TTEPIKAEIOUV  TIG
ECAIPETIKEG KATOOTAOEIG (Wrap) o€ pia kal povo OIKry Toug. KA TETOIo QUOKOAEUEI
TOov €Aeyxo o€ emmimedo di16pbwong Aabwyv (debugging) k&vovtag TTOAU apyoTEPO
av avaykaoTei 0 uTTEUBUVOG Tou eAéyXou va avaTpéCel Ta TTPakTIKG (logs) oTtov
eCuttnpetnT) 1 akdpa Kal aduvaTtov av Ogv €xel TTPOCBacn o€ autd Katd Tn
OIAPKEIa TOU EAEyXOoU. Ta aTToTEAECHATA TWV EAEYXWYV ATTOBNKEUOVTAI O€ PIa KAGon
TToU ovopdaletal SevletContext Ta otroia Aaupdvovtal atrd Tn deUTEPN OUVOEON

TTOU QVOQEPAME. ZTNV €IKOVA TTOU aKOAOUBE @aiveTal n BAcIKA GPXITEKTOVIKH TOU

------------

endX 2 X()
end()

TTAaigiou.
; | setUp(),
© begin() | testXXX(),
beginXXX0) | tearDown()
) @' e ™ @ 'z
YY¥VTestCase | : Rﬁg:? xc;or < Y¥ VTestCase
Joil Yol
|
|
|
|

Server side :
i : classes '
Client side | Server side -

-------------

Eikéva 9 ApxiTekToviki Cactus

MNa TNV ekTEAEON TWV EAEYXWV XPENOIUOITTOIOUVTAI KATTOIEG CUYKEKPIPEVEG
MEBOBOUG TTou akoAouBouv pia ovopaToAoyia (callback methods) é1mwg kal oToug
JUnit eAéyxoug dGAAooTe. Kdatroloeg Paoikég eivalr ol setup() kai tearDown() ol
OTTOIEG €ival TTPOAIPETIKEG KAl KAAOUVTAl TIPIV KAl PETA AVTIOTOIXQ QTTO TOUG

eAéyxoug, n testXXX() rou eival kal N BacikéTepn ‘oTTou T0 XXX TTPAKTIKA €ival TO
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Ovovpua TnG YEBOdOU TToU Ba €CETAOTEI KAl QUOIKA Eival UTTOXPEWTIKI AAAG Kai ol
MEBOoBOI OTTwG  begin(), beginXXX(), end() kai endXXX() o1 oTroie¢ kaAouvTal
AVTIOTOIXQ TTPIV KQI PMETA TNV EKTEAON KATTOIOU OUYKEKPIPMEVOU EAEYXOU N TNV apxn
Kal TO TENOG TNG €KTEAONG OAOU TOU TTAKETOU €AEYXOU TTOU TTIBAVWG VO EXEI
OnuioupynBei. Autég o1 péBodol dlagépouv atrd TIG setup kai teardown oOTO OTI
EKETEAOUVTAI OTN MEPIA TOU TIEAATN KAl XPNOIMOTTOIOUVTAl YIa va Opicouv
TTapapéTpoug Tou Http, cookies, ke@aAideg Tou Http, URL TOTTOBECIEC KOOI OTN

OUVEXEIQ va eEAeYXBOUV Kal AUTEG PE TN OEIPA TOUG OTO TEAOG TOU EAEYXOU.

package org.apache.cactus.sample.ejb;

Import javax.naming.*;
import javax.rmi.*;
import junit.framework.*;

import org.apache.cactus.*;

public class ConverterTest extends ServletTestCase

{

private Converter converter;

public ConverterTest(String name)
{
super(name);

}

public static Test suite()

{

return new TestSuite(ConverterTest.class);

}

public void setUp()
{

Context ctx = new InitialContext();

ConverterHome home = (ConverterHome)
PortableRemoteObject.narrow(ctx.lookup(“java:comp/ejb/Converter"),
ConverterHome.class);

this.converter = home.create();

}

public void testConvert() throws Exception
{
double dollar = this.converter.convertYenToDollar(100.0);
assertEquals("dollar”, 1.0, dollar, 0.01);
}
}
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2.4.2 Aaitoupyikoi ‘EAgyxol kai NMpooopoiwoeilg

Katd Toug €Aéyxoug autoug TO {nTtoupevo eival va agloAoynBouv TTio
OAOKANPWHEVA  KOUMATIO KWOIKA atmd  OTl OTOUuG  €AEyXOUG  PovAdAG  Kal
ohokApwong. AuTtl n oAokAnpwon ptTopei va TEBei UTTO TO TIpiopa 2
OIOPOPETIKWY dIACTACEWY, auTr dNAAdK TTOU £XEl va KAVEI PUE TO TTO0A DIAPOPETIKA
KOMMATIO KWOIKA XENOIJOTToIoUVTal TTPOKEINEVOU va TTEpaTwOei To €pyo  TOU
KWOIKA, OTTOU PTTOPEI auTA va eKTEAOUV AVEEAPTNTA PETALU TOUG UTTOEPYACTIiES Kal
WG TTPOG TO XPOVO TTou ekTEAOUVTAI dNAadr kaTtd TNV €gac@dalion Tng MNoidtnTag

Kal OXI TNG dNUIoUPYiaG KWAIKA.

2.4.2.1 HttpUnit

H peyaAuTtepn duOKOAia OTOUG AEITOUPYIKOUG €AEYXOUG €ival OTI O€ AuTOUG
EMTTAEKOVTAl KAl AAAQ TTANV TWV EAEYXOMEVWY KOUMATIO KWOIKA. MOANEG QOpég
MAAIOTO QUTA TA KOUMPATIO PTTOPED va gival KwAIKAG ID1IAITEPA TTOAUTTAOKOG 1] AKOUQ
Kal va pnv éxouue Tpéofacn o€ auTtou TIG Tnyaieg kKAdoeig. KAt 1€Tolo0 OTTwg
yiveTal avTIANTITo cupPaivel otav BEAoupE va eAéyEoupe DIETTIPAVEIEG XPNOTN. €
auTouU Tou €idoug TN AsIToupyia TTAvTa AQPBAVOUV HEPOG TA OTOIXEIO TTOU TTAPEXEI O
Web egutrnpetnTic. MaAioTa autd ocuxva ival rpooBdcipya atrd TToANOUG XPriOTES
TTPAYHA TTOU KAVEI TOV KWOIKA TOU 0APWGS TTOAUTTAOKO TTPOKEIUEVOU VA UTTOOTNPICE!
TETOIOU €idoug AciToupyikOTATA. MAvw o€ autriv Aoimtév Tn dUOKOAN TTEPITITWON
EPXETAl VO TTPOOTEDEN KAl TO OeQOUEVO OTI 0 EAeyXOG BEAOUUE Va gival avegapTNTOg
atré Tov TepIinynTr (browser) yia va pmropolv va QuTOPATOTTOINBOUY 01 EAEYXOI Kal
va eAeyxOei kaBapd o KWOIKAG TToU €XEl va KAVEl PE Tn dnuioupyia NG éywng Tou
XPAOoTN Kal Ox1 OTTwg auTh TTapouciddetal atrd TOV OTTOIOVOATIOTE TTEAATN-
TTEPINYNTA TOU KWOIKA TTOU TTPOKEITAI VA EAEYEOUE.

MNa va atro@UyouuEe ToV TTEQINYNTH Kal va €xouue TTpooBacn oe éva web
TTPOypauua 10 HttpUnit atroTteAei pia TTOAU yvwoTry Kal TTPAKTIK Auon. Eivai
ypapuévo o€ JAVA Kal UTTOPEI va TTPOCOPOIWOCEI TA OXETIKA JE TN CUMTTP=EPIPOopa
TOU TTEPINYNTH KOPUATIA TTEPIAQUBAVOVTAG O AUTA TNV UTTOROAN QOPHWY, TNV
ekTéAeon JavaScript, Tnv Baoikr Asitoupyia auBegvTikoTroinong http, Tn dnuioupyia
Kal avayvwon cookies kair Tnv autéupatn emavekatelBuvong oehidwv. H
QUTOPATOTIOION UTTOPEI va yivel y€oa atrd TNV agloAdynon TwV OTTOTEAECUATWY O€
JAVA KWwoIKa O1Tou PTTopEl va dexTel T aTToTEAEOUATA WG ATTAG KEiPEVO, wg XML

DOM A akoua kal KAAoEIG TTou TTEPIAAUBAVOUV QOPUES, TTIVAKESG KAl OI0OUVOEDEIG.
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H ouvepyaoia Tou pe katolo TAaico EAEyxou OtTwg 1o JUnIt €ival TToUu TO KAVEl

IKOVO vVa XPNOIKMOTTOINDEI KAl HECQ O€ TTAKETO QUTOPATOTTOINMEVWY EAEYXWV.

WebConversation wc = new WebConversation();
WebResponse resp = wc.getResponse(
"http://mww.httpunit.org/doc/cookbook.html" ); // read this page
WebLink link = resp.getLinkWith( "response" ); /I find the link
link.click(); I/ follow it
WebResponse jdoc = wc.getCurrentPage();  // retrieve the referenced page

WebTable table = resp.getTables()[0];
assertEquals( "rows", 4, table.getRowCount() );
assertEquals( "columns”, 3, table.getColumnCount() );
assertEquals( "links", 1, table.getTableCell( 0, 2 ).getLinks().length );

WebForm form = resp.getForms()[0];  // select the first form in the page
form.setParameter( "Food", "ltalian");  // select one of the permitted values for
food

form.removeParameter( "CreditCard" ); I clear the check box
form.submit(); /I submit the form
assertEquals( "La Cerentolla", form.getParameterValue( "Name" ) );
assertEquals( "Chinese", form.getParameterValue( "Food" ) );
assertEquals( "Manayunk”,  form.getParameterValue( "Location" ) );
assertEquals( "on", form.getParameterValue( "CreditCard" ) );
2.4.2.2 Abbot

To Abbot TTapéxel kar autd éva TTAQICIO yia €AEyXOUG TwV JIETTIPAVEIWY
XPAOTN ave¢dpTnTa ATTd TO ONUEIO TTOU BPICKETAI O KWOAIKAG. ZTNV TTEPITITWON TTOU
Xpnoigotroigitar  n  odnyouuevn atmd  €Aeyxo avaTTugn TOTE  UTTOPEl Vv
ayxPNOIMOTTOINBEI WOTE VO KOTAOKEUOOTOUV OI €AgyXOl POvAdOG. € TTEPITITWON
OMWG TTOU  UTTAPXEI NON KWOIKAG aAAG dev UTTAPYXOUV KaBOAoU €Agyxol povadag
MTTOpEl va xpnoiyotroinBei 1o emimedo d€0uNG Asitoupyiwv (scripting level) Tou
Abbot yia va ekivAAoouv QTIAXVETAI O OKEAETOC TwV  AEITOUPYIKWYV EAEYXWV YUPW
amdé TNV €Qapuoyn MEXP! TO onueio TTou Ba cival apkeTd oTaBEPry WOTE va
UTTOOTNPIXTEI N TPOTTOTTOINON KAl KATOTTIV N dnuioupyia eAEyxwyv Jovadag.

levikd o0 €éAeyxog e 1O Abbot armoteAsital amd v AAWn avagopwv
KATTOIWV OTOIXEIWV TNG OIETTIPAVEIAG KOl EKTEAWVTOG KATTOIEG EVEPYEIEC XPNOTN
TTAVW O€ AUTEG ] KAVOVTAG KATTOIEG TTAPADOXES EIKATIES YIA TIG TIMEG TOUuG. Mpog
dleukdAuvon TnG dladikaciag To TTAaiclo TTapéxel akoua To ComponentReferences
YO VO PTTOPEI va XEIPIOTEI KATAAANAWG €va OToIXEIO DIETTIPAVEIAG aKOPA Kal OTav
Oev utrdpxel. Etriong mrapéxovral avrikeipeva mou Asitoupyouv autouarta (robot-
like objects) Ta otroia yvwpiouv TTWG va EKTEAECOUV EVEPYEIEC O€ ETTITTEDO XPNOTN

o¢ 01dQOopa cUCTATIKA TNG OIETTIPAVEIAG.AUTEG Ol A&ITOUpyieg UTTOPOUV va yivouv
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€iTe o€ UWPNAG eTTiTTEdO, XPNOIMO YIa AEITOUPYIKOUG €AEyXOUG OTTOU gival BeITo
TTOAEG QOPEG VA NV EUTTAEKETAI OTOV EAEYXO N OPAdA AVATITUENG, E€ITE KAl O€ TTIO
XOUNAG OoTTOTE Kal PtTopei To TTAdiolo pe Tn BorBeia Tng JAVA va ekTeAeoTei péoa

atro éva GAAO TTAACI0 eAEyXOU.

// Suppose MyComponent has a text field and a button...
MyComponent comp = new MyComponent () ;

// Display a frame containing the given component
showFrame (comp) ;

JTextField textField = (JTextField)getFinder ().
find (new ClassMatcher (JTextField.class));
JButton button = (JButton)getFinder () .find(new Matcher () {
public boolean matches (Component c) {
// Add as much information as needed to distinguish the component
return c¢ instanceof JButton && ((JButton)c) .getText () .equals ("OK");
}
)
JTextComponentTester tester = new JTextComponentTester();
tester.actionEnterText (textField, "This text is typed in the text
field");
tester.actionClick (button) ;
// Perform some tests on the state of your UI or model
assertEquals ("Wrong button tooltip", "Click here to accept",
button.getToolTipText ()) ;

2.4.2.3 Mock Objects

Ta Mock Objects cival pia TEXVIKI) n OToia XpnoigoTtrolgital étav gival
OUOKOAO va atropovwOei KWOIKAG wWoTe va eAeyxBei pepovwpéva Xwpic va
emnpedletal amd AAAa KopudTia. ‘ETol o€ auTtriv Tnv TEXVIKA avTikaBioTaral o
KWOIKAG TTou BEAOUNE VO aTTOQUYOUHE PE UAOTTOINOEIG 0TaBEPOU (dummy) KWOIKQ
TTOU TTPOCOUOIWVEI TNV TTPAYMATIKA UAOTTOiNON. AUTEC O UAOTTOIROEIG TTEPVWVTAI
OTOV OTOXEUMEVO KWOIKA Ol OTTOIEG TOV €AEyXOUV QTTO PECA KAl ATTO QUTO TO
YEYOVOG ByAke o 6pog Endo-Testing. Autdég o TPOTTOC €ival TTAPOUOIOG E TO va
YpA@ouue atTokOupaTa (stubs) pe tn dilagop’a SPwS OTI UTTOPOUNE KAl EAEYXOUUUE
ME €vav Mo euéNikto TpoTTo (fine granularity) ommd o1 ouvABwg Kal €TTiong
XPNOIMOTTOIOUKE TOUG €AEYXOUG Kal TG Onuioupynbévria QTmOKOUMATA WOTE va
odnynboupe kai oTtov KWwdIKa TOU Oa PByel oTnv Tapaywyr (test driven
development).

2UVETTWG MTTOPOUME va Troupe yia Ta Mock Objects 6m givar  pia
avTikaTdoTaon NG TTPAYMATIKAG UAOTTOINONG TOu KWOIKA TTou TTPoodIopilel TIG
ouoxeTioelg avapeoa OTIGC KAGoelg (domain). ©a TTpETTel QUOIOAOYIKA va Egival
atmmAGTEPOG ATTO TOV TTPAYUATIKO KWAIKA Kal X1 atTAd va gival gia aTTAr} avTiypaen

aAAG va agrivel Tov evOIa@PEPOPEVO va Tou aAAGEEl Kal TINEG TOU WOTE va TOV
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BonBroel otoug eAéyxoug. Aivetal 101aiTEPN EUPAcn OTNV ATTAOTNTA TOU Kal OXI
oTnv oAokAjpwon Tou autdég Ba TTapoucidoel JIoG Kal Ogv  gival KWOIKOG
TTapaywyns. MNa mapddeiyuya pia KAAon TToU AviKel O€ Mia OUAAOYN TETOIWV
QVTIKEIMEVWYV MTTOPEI TTAVTA va yupva To idl0 atroTéAeopa atrd pia pEBodo
avecapTNTa ATTO TIG TTOPAPETPOUG TTOU TTEPVWVTAI OE QUTAV.

"eEVIKA N XPNOIYOTIOINCN QUTAS TNG TEXVIKAG EAEYXOU UTTOPOUME va TTOUWE
OTI €ival TTOAU OoTOBEPr] WG TTPOG TOV TPOTTO TTOU UAOTTOIEITAI KOl EQAPPOETAI KAl
atroTeAeiTal Aiyo 4 TTOAU ammd Ta TTapakaTw PrAPara. Apxikd dnuioupyouvtal Ta
Mock Objects. Katdtmv kabBopifovtal ol TINEG TTou Ta TTpoodiopiouv (state). MeTa
OpiCeTal TO TI TTEPIMEVEIG ATTO QUTA TA AVTIKEIMEVA. "YOTEPA KAAEITAI O KWOIKAG TTOU
BéAoupe va eleyxBei pe aAuTd TA  QVTIKEIMEVA OaQv  TTAPAPETPOUG. TEAOG

empBePaiveral n cuvéreia Twv Mock Objects wg TTPog TIG TTPOCDOKIES PaG.

public void printPersonReport(Person person, PrintWriter writer) {
writer.printin(person.getName());

writer.printin(person.getAge());
writer.printin(person.getTelephone());

}

public void printPersonReport(Person person, PrintWriter writer) {
person.printDetails(writer);

}

public class Person {

public void printDetails(PrintWriter writer) {
writer.printin(myName);
writer.printin(myAge);
writer.printin(myTelephone);

}

public void handleDetails(PersonHandler handler) {
handler.name(myName);

handler.age(myAge);
handler.telephone(myTelephone);

}

void testPersonHandling() {
myMockHandler.setExpectedName(NAME);
myMockHandler.setExpectedAge(AGE);
myMockHandler.setExpectedTelephone(TELEPHONE);
myPerson.handleDetails(myMockHandler);
myMockHandler.verify();

}

void testPersonHandler() {
myMockPrintWriter.setExpectedOutputPattern(
"* + NAME + " *" + AGE + ".*" + TELEPHONE + ".*");
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myHandler.name(NAME);
myHandler.age(AGE);
myHandler.telephone(TELEPHONE);
myHandler.writeTo(myMockPrintWriter);
myMockPrintWriter.verify();

}

2.4.2.3.1 EasyMock

To EasyMock civar pia BIBAIOBAKN TTOU TTpodyel €vav €UKOAO TPOTTO
xpnoigotroinong Twv Mock Objects yia cuyKekpIHEVEG KAAOEIG Kal DIETTIQAVEIES. TO
ypawigo kai n ouvtipnon Twv Mock Objects ptropei va kataAngel o€ pia TTOAU
OoXoAaoTIKA Kal dUOKOAN epyacia n otroia uTropei va odnynoel oe Adbn. To
EasyMock &nuioupyei duvauikd Mock Objects xwpig va xpeidletal va ypa@Touv
KaBoAou. Autd emrTuyxdvetar péca  amod TN paAyEid  TWV  OUVAMPIKWY
dlauecoAapBnTwy, n otroia gival pia TTOAU OuvABNnG TAKTIKA OXedIAOUOU OTOV
QAVTIKEIMEVOOTPEPN TTPOYPANMATIONO Kal UAOTTOIEITAI dlapKws oTnv JAVA akéua Kal
amd TIG KEVTPIKEG Aeitoupyieg TnG. To EasyMock &iver tn duvardotnta va
onuIoupynoeig TN Bacikri uAotroinon diag OIETTIPAVEING HOVO WE MIO YPAPMUA
KwodIka. MpoobéTovTag etmiong To EasyMock ptropouv e1miong va uAoTroinBouv Kal
TTPOCOMNOIWOEIS KAATEWV. AUTEG O TTPOCONOIWCEIC UTTOPOUV va  dalopPwbhouv
yIa OTTOIOVOATTOTE OKOTTO, aTTd TO va XPNOIUOTToINBoUV WS TTAPAPETPOI GTNV KAAON
MIag peBOdou woTe aTrAd TNPEAOCEl TNV UTTOYpPA@r TNG authi n KAQon uéxpr va

XPNOIKOTTOINBOoUV yia TNV agloAdynon uiog oeipds ueBOdwWV.

import java.io.lOException;
public interface ExchangeRate {

double getRate(String inputCurrency, String outputCurrency) throws
IOException;

}

import java.io.lOException;
public class Currency {
private String units;

private long amount;
private int cents;
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public Currency(double amount, String code) {
this.units = code,;
setAmount(amount);

}

private void setAmount(double amount) {
this.amount = new Double(amount).longValue();
this.cents = (int) ((@amount * 100.0) % 100);

}

public Currency toEuros(ExchangeRate converter) {
if ("EUR".equals(units)) return this;
else {
double input = amount + cents/100.0;
double rate;
try {
rate = converter.getRate(units, "EUR");
double output = input * rate;
return new Currency(output, "EUR");
} catch (IOException ex) {
return null;

}
}
}

public boolean equals(Obiject o) {

}

import junit.framework.TestCase;
import org.easymock.EasyMock;
import java.io.lOException;

public class CurrencyTest extends TestCase {

public void testToEuros() throws IOException {
Currency testObject = new Currency(2.50, "USD");
Currency expected = new Currency(3.75, "EUR");
ExchangeRate mock = EasyMock.createMock(ExchangeRate.class);
EasyMock.expect(mock.getRate("USD", "EUR")).andReturn(1.5);
EasyMock.replay(mock);
Currency actual = testObject.toEuros(mock);
assertEquals(expected, actual);
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2.4.2.3.2 JMock

To JMock eival aképa pia BIBA0BAKN TTou TTapéxel BorBeia oTn dnuioupyia
Kal ekTEAEON eAéyxwv PE TN Xprion Twv Mock Objects. To JMock BonBdasl otn
ypriyopn uAoTroinon TETOIWV TTPOCOUOIWOEWY WOTE VA PNV KOBETAI O pUBPOG TWV
TTPOYPOUUATIOTWY TO OTT0i0 KaBIOTA €vav TTOAU onuavtikd TTapdyovia oTov
00NYOUMEVO ATTO EAEYXOUG TTPOYPAUMPATIONS. ETTioNg agrvel Tov evola@ePOUEVO va
OUYKEKPIPEVOTTOINOEl e akpiBela TIG AAANAETIOPACEIS PETALU TWV AVTIKEIMEVWV.
Etiong akopa éva onuavTiko TTPOVOMIO TTOU TTAPEXE! €ival N OAOKANPWOTN TTOU €XEI
ME TA yVWOTOTEPA OAOKANPWUEVA TTEPIBAAAOVTA TTPOYpPaUpPaTIONoU. Eival TToAU
EUENIKTO Kal UTTOPEI €iTE va €TTEKTABEI Kal va OpIOTEl TTAVWW OTNV UTTAPYXOUCQ
AeiToupyia Tou véeg €1dIkEC puBuioelc | TpdTTOI AsiToupyiag. TEAOG n eueAigia Tou
EYKEITAI KAl OTO OTI PTTOPEI va «KOAAACEl» o€ TTOANG yvwoTd TTAQiola eAEyxou

(ouvABwg xpnoipoTrolgital ye JUnit).

interface Subscriber {
void receive(String message);
}

import org.jmock.Mockery;
import org.jmock.Expectations;

public class PublisherTest extends TestCase {
Mockery context = new Mockery();

public void testOneSubscriberReceivesAMessage() {
Il set up
final Subscriber subscriber = context.mock(Subscriber.class);

Publisher publisher = new Publisher();
publisher.add(subscriber);

final String message = "message”;

/I expectations
context.checking(new Expectations() {{
oneOf (subscriber).receive(message);

;

I/l execute
publisher.publish(message);

I verify
context.assertlsSatisfied();
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2.4.3 AigpeuvnTikoi kai XpnoTikoi ‘EAgyyol

To KaAd AoyIopIKO atraiTel ouvepyoia Kal eTmikoivwvia. O1 €Aeyxol autou Tou
TeTapTNMopiou  Bacifovral aAAG TTapdAAnAa BeATILWwvouv KIOAQG auTrv Tnv agia.
2TOUG €AEYXOUG QUTOUG €KTOG ATTO Tn eUpuBUN AsiToupyia o€ eTTiTredo atrd XprnoTn
w¢ 10 TEAOG (end to end) eAéyxeTal kal TO KATA TG00 CUPPBAdICOUV Ol ATTAITHOEIG
TOU TTEAATN PE AUTO TTOU aVTIANPONKE Kal UAoTTolEi N opada avatTuéng. Mtopoupe
va 10 B€ooupe AOITTOV TTWG OTA TTPONYOUMEVA 2 TETAPTNMOPIO EAEYXETAI AV O
KWOIKAG TToU XTiCETAI €ival OWOTOG, OTOUG €AEYXOUG QUTOU TOU TETAPTNUOPIOU

eAEYXETAI AV €ival 0 OWOTOG KWAIKAG AUTOG TTOU XTiCETAl.

243.1FIT

To FIT eivar éva epyaAeio yia va €vOUVAVHWVEI Kal va TTPOAYEl TNV
OUVEPYAOia Kal TNV ETTIKOIVWVIA, 2 TTOAU ONPAVTIKOUG TTAPAYOVTEG OTIG EUEANIKTEG
MeBodoAoyieg. O TpOTTOC AcIToupyiag Tou ival 0 €EAG: PE Evav KEINEVOYPAPO Evag
TEAATNG 11 €va PEAOG TNG OPAdAG €AEyXOU MTTOPEI va TTepIypdyel ot éva
TTOPAdEIYUA TN CUMTIEPIPOPA TTOU AVAMEVETAlI ATTO TNV €KTEAEON Tou. 'ETOl O¢
XPEIAZETAI KATTOIOG VA €ival TTPOYPAPMATIOTAG YIa va ypAwel UTTOBECEIG EAEYXOU.
To FIT ouykpivel autéuata autd Ta TTapadeiyuara TTou £Xouv dnuioupynoei EvavTi
TWV OTTOTEAECUATWY TTOU ETTIOTPEPOVTAI ATTO TNV EKTEAEDT TOU TTPOYPAUMATOS KAl
ME auTOVv TOV TPOTTO AEITOUPYEI WG OUVOETIKOG KPIKOG QVANETSO OTIG OMAdES TWV
ETTIXEIPNOIOKWY €UBUVWV Kal TNG avaTrTuéns Aoyiopikou. Ta KUpIa TTAEOVEKTUATO
Tou FIT €ival 611 yéoa amod 1a mmapadeiypara o meAATNGS divel o KaBapEg odnyieg
oTnv oudda uAoTroinong Tou TI TTEPIYEVEL, {ekaBapiovTag TIG ATTAITACEIS TOU Kal OTI
0 TTEAATNG €xel pia 1Mo ¢ekdBapn atrown atrd 1O TI dnIoupyEiTal atrd TNV opdda
avaTrTuéng divoviag To €UKaIpia va EVTOTTIOTOUV QUECWS KAl VA KOTTOUV Ol
OTTOIEOONTTOTE TTOPEKKAICEIG ATTO TIG TIPAYMOTIKEG TO UETTIOUMIEG.

To FIT douAevel amAd diaBalovtag mivakeg oe HTML apxeia o otroiol
MTTOPOUV VO €XOUV QTAIXTEI akOpa Kal he évav atmrmmAd Kelyevoypd@o. O kdbe
TTivakag peTayAwrti¢etal ammd pia eykardotaon (fixture) tnv otmoia £xouv @TIAEE! Ol
TTPOYPAPMATIOTEG. H eykatdoTaon auth €Aéyxel Ta Trapadeiyyata péoa OToug
TTIVOKEG TPEXOVTAG TA OTO TIPAYMATIKO TTpoOypaupa. To FIT diver Tn duvatdtnta
OTOUG TTEAATEG VA QPTIAXVOUV CUYKEKPIPEVA TTOPAdEIYUOTA KAl VO QivOuv OTOUG

TTPAYPAUMATIOTEG TN dlaioBnon yia 1o TTPoIdV TTou xTiCeTal. ATTO TNV AAAN TTAEUpd
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Ol TTPOYPAPHATIOTEG OOUAEUOVTAG TTAVW OTIG EYKATAOTACEIG KAl OTO AOYIOUIKO
a@AVOUV TOUG TTEAATEG va TTEIPAPATIOTOUV KOl VA YVWOPIoOOUV Kal QuToi TO TI
yivetal. Méoa atmé autr) Tn ouvepyaoia oAOKANpPnN n opada pabaivel TTEPICCOTEPA

yla TO TTPOIOV Kal TTapAyel KAAUTEPA ATTOTEAEOUATA.

public class WeeklvyCompensation : ColumnFixture

{
public int jtandardHours:
public int HolidayHours:
public Currency Wage;

public Currency Fay()

{
WeeklyTimesheet tCimesheet = new WeeklvyTimesheet(3tandardHours, HolidayHours):
returh timesheet,CalculatePay(Wage)

i

2.4.3.2 FitNesse

To FitNesse cival kai autd éva e€pyaAgio ouvepayoiag TTou WPTTOPEI Kal
ouvepyadeTtal pe gpyaleia kal TTAGIOI0 TWV GAAWV TETAPTNUOPIWV Kal &n Tou
TTpwTou. Mpdkeiral oTnv oudia yia évav web eEuttnEeTNT TUTTOU Wiki TTOU TTAPEXEI
OTO XPAoTn Tn duvarotnTa va ypdwel-dnuioupynoel atTaITAoEIS Ol OTroieg Ba
XpnoigotroinBiouv w¢ €icodog oToug eAéyxoug. O1 €Aeyxol auToi utTopouv OTn
OUVEXEIQ VO AEITOUPYROOUV WG EAgyXO0l aTTodOoXNG (acceptance tests) kal QuUOoIKd va
ekteAoUvTal autépata. MNa Tnv akpiBeia 1o FitNesse gival éva gpyaAegio 10 oOTToio0
TTEPIKAEIEI TNV apXITEKTOVIKA Tou FIT kal Tnv KAvel TTpooBAcIun 0TOUG XPNOTEG UE
évav aAAo TpoTTO.

210 FitNesse o1 €Aeyxol 0TTwg GAAwOoTE Kal ol auToi Tou FIT o1 gicodor Twv
eEAEYXWV EpxovTal WG dedouéva ToTToBETNUEVA NECA O€ TTIVAKEG KAl avTiTolXa T
avapevopeva atroTeAéopaTa gival Kal autd ammobnkeupéva o€ TTivakeg. O1 €Aeyxol
eMMCoUV o€ [ia oeAida eAEyxou dnuioupynuévn Kal SIAPOPPWPEVN CUPQWVA PE TN
YVWOTA OTOUG TTEPIOOOTEPOUG Wiki yAWOOoa TUTTOTTOINPEVWY CUPBOAWV (markup).
Emiong mapéxetal ammd 1o TTAQICIO KAl £va gpyaAcio ypa@nig yia 6ooug dev gival
eCoikelwpévol Pe  To  wiki TTpdTUTTO. ZTIC O€Aideg/a  eAéyxou auTéG  eival
TOTTOBETNUEVOI Ol TTIVAKESG TTOU TTEPIYPA@PNKAV TTIO TTAVW Kal N EKTEACN QUTWV TWV

EAEYXWV PTTOPEI va yivel ava TTaca oTiyun ammAd e To TTATAPA EVOG KOUPTTIOU 0T
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oehida. ATd Tnv TTAeUpd TOU TIPOYPAMMATIOTH Ol OTTITACEIG TTPOKEINEVOU va
dnuioupynBouv ol £Aeyxol gival ol idiol 6TTwg 010 FIT dnAadn va dnuioupynBouv ol
eykataoTaoelg (fixtures) woTte va ouvdebei Pe autdv Tov TPOTTO Ol OEAIDEG PE TOUG

€AEYXOUG Kal TO UTTO OOKIMI AOYIOHIKO.

2.4.3.3 Concordion

AkoOpa €va TTAQicIo €yypa@rG AUTOUATOTTIOINUEVWY EAEYXWV OTTOOOXNG.
OT1Tw¢ Kal oTa TTponyouueva 10 {NTOUMEVO €ival N ouvepyaaoia Twv duo TTAEUpWV ,
TWV TTEAQTWV ONAAdN Kal TwWV aTOPWYV TTOU E€UTTAEKOVTAI OTNV avATITUEN yia TN
onuioupyia eAéyxwv TTOU Ba Asitoupyolv wg €Aeyxol atrodoxng, TTou Ba
TTIOTOTTOIOUV TTIO ATTAG OTI QUTO TTOU ETTITUYXAVOUV €ival Kal auTd TTou ¢nTeiTal atro
Tov TTeAGTN. O TpdTTOC AciToupyiag Tou TTAaiciou poIddel Kal o€ autd TO KOUUATI PE
TQ 2 TIPONYOUMEVA, XPNIMOTIOIEI E€YKATAOTAOCEIC TTOU £XOUV XTIOTEI ATTO TOUG
TTPOYPAUMATIOTEG VIO VA CUVOEBOUV Ol TTEPITITWOEIG EAEYXWV UE TNV UAOTTOINCT TOU
TTPoI6VTOG. H dlagopoTroinon €dw o oXEon ME Ta TTpoavaepBEévTa TTapadeiyuara
gival a@’evdg oTnv UAOTTOINON TOU OUYKEKPIMEVOU TTPOIOVTOC KAl Q@’ETEPOU OTOV
TPOTTO XPNOIKMOTIOINONG KAl TWV TTAPOXWV TTOU TTPOCYEPEI OTOV XPrOoTN.

210 Concordion o1 éAeyxol ypd@ovTtal o€ atTAO apXEI0 KEIMEVOU KAl €XOUV HIa
MO QUOIK OWn TO KOVTd oTnv avlpwtvn yAwooa. Méoa oTo Keiyevo TTOU
XpnoigoTrolgital uttdpxouv TTPAypaQol, TTIVAKES Kal anueia oTiEng Xwpic va givai
ATTAITOUPEVN N OOMN TWV EVAAANAAKTIKWY OIadPOopwWV OTTwG o€ GAAa TTAdioia. To
Keipevo ypagetal péoa oe HTML apxeio KavovTtag Ta IKava va XpnoluoTroinfouv
AKOUA KAl WG ETTIONPA £yypaga TOu TTPOIOVTOG Kal JAAIOTA divovTag TO TTEPIBWPIO
va xpnigotroinBouv péca OTO OWHA TOU KEIMEVOU aKOUA Kal OUVOECHOI Kal
€IKOveG.2T0 Concordion ptropouv va TeBouv o€ oeipd Bid@popol €AEyXOl Kal
KaB’auTtdv TOV TPOTTO Mia TTOAUTTAOKN TTEPITITWON VA «OTTACEI» O€ TTEPICOOTEPES
OAAG Kal aTTAOTEPEG TTEPITITWOEIG-EAEYXOUG. O1I EAEYXOlI OTO OUYKEKPIPEVO TTAQICIO
TPEXOUV Kal auToi oav éAeyxol povadag, dnAadn pe mn Bonbeia evog TTAaiciou Kal
otav TpokeiTal yia  eAéyxoug o€ JAVA (utrootnpilel kar GAAEG YAWOOEG
TTpoypauuaTioyou) o€ JUnit. MapakdTw akoAouBei 10 TMIO0 ammAd TTapddelyua

eAéyxou (Hello World).

<html
xmlns:concordion="http://www.concordion.org/2007/concordion">
<body>
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<p concordion:assertEquals="getGreeting () ">Hello World!</p>
</body>
</html>

package example;

import org.concordion.integration.junit4.ConcordionRunner;
import org.junit.runner.RunWith;

@RunWith (ConcordionRunner.class)
public class HelloWorldFixture {

public String getGreeting() {
return "Hello World!";

2.4.3.4 Arbiter

O1 1podiaypa@éC TOU OUCTAMATOG UTTOPOUV ME Tn BorBeia autolu Tou
TTAQICIOU aPOU YPOPTOUV O€ KAVOVIKO KEIPUEVO KAl TIPOOTEBOUV KATTOIA OUVTOKTIKA
OTOIXEIO TTOU AVTIAQUPBAVETOI O €EUTTNPETNTAG TOU TTAAICIOU OTTWG Kal KATTOIN
YPAQPIKA QVTIKEIMEVA OTTWG ETTICNUACHKEVA ONUEIA TOU KEINEVOU KOl OTOIXIOMEVEG
Katnyoplotroioelig  va oOlaBacTtouv atd Tov Arbiter €Eutnpetnt) Kal  va
EKTEAEOTOUV 01 €Aeyxol. Ta atmmoTeAéopaTta Twv eAEyxwv Ba @avouv oTnv idia
oeAida kal €101 0 TTEAATNG YTTOPEI va TTAPAKOAOUBEI TNV TTopEia TG avaTrTuéns. To
Arbiter €ivar kar autd éva epyaAeio GUAANOYNG Kal TTIOTOTTOINONG ATTAITACEWY,
OIKTUOKWYV TTPOIOVTWY . ZTOXOG Tou €ival va ofUvel Kal auTd Tnv ETTIKOIVWVIa
METALU TTEAATN KAl TTPOYPAUUATIOTH.

ATTO TTAEUPAG AsITOUpYiOG TTPOKEITAI VIO Wia EQAPPOYH ATTOBNKEUONG ATTAWYV
KeiéEvwy oe web eguttnpetnti. Otav TTpocTiBovral | peTaBdAAovtal Keipeva
amaTioewy TOTE TpEXouv o1 €Aeyxol. O1 éAeyxol eivalr Trpadeiypara TTws Ba
TTEPIMEVE KATTOIOG XPNOIKOTTOIVTAG TOV TTEPINYNTH TOu va AGBel TTAnpogopia atrd
TOV UTTOTIBEPEVO XWPO TTou eAéyxeTal. Mevikd OTva BpeBei keipevo To oTToIO Eival
€VTOVO QUTO BewpEiTal JEPOG TOU GUVTAKTIKOU TTOU TTPETTEI VO METAYAWTIOTEI aTTO TO

TTAQliolo.
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Show a share price
Any member of the public can use our free search utility to look up a single share

price.
1. Go to home page
2. Click on find shares

3. Set search to IBM

4. Click search

5. Should see "IBM share price"

This adds value to new vistors to the site and will be used by marketing to promote
paid for features of the service.

class PublicSharePriceUseCase extends ArbiterTestCase {
function testShowASharePrice() {
$this->goToHome();
$this->click(‘'find shares");
$this->setField('search’, 'IBM");
$this->click('Search");
$this->assertText('IBM share price");

2.4.4 "EAeyxol Emdoéocewyv Kai Ao@daAgiag

O1 éAeyxor autoi ocuptrepihauBdvouv Tnv agloAdynon Trediwv Ta OTToid
QAVNAKOUV OTIG AEYOUEVEG [N AEITOUPYIKES aTTAITAOEIG. AUTEG OUVRBWGS UTTOTINOVTAI
atmd AmToywng KOOTOUG Kal MOXOoU TTPOKEINEVOU va ETTITEUXBOUV Kal €€TAI TTOAAEG
POPEC OAOKANPO TTPOIOVTa €XOUV aKUPWBEI AO'Yw PN TNPROEWG TETOIOU €idOUG
amatioewy. O OnNUAVTIKOTEPOSG TTAPAYOVTAG ATTOTUXIAG ETTITEUENG AUTWV TWV
oTOXWV gival 6T aprpvovtal oTo TEAOG va eAeyxBouUv Kal va TPOTTOTTOINOE O KWAIKAG
WOoTE va QTACEl OTO ONUEIO IKAVOTTOIONG TOUG TO TTPOIOV, KATI TO oTroio BEBaia
TIPETTEl va  TOviooupe OTI oTnv TepiTTwon Twv  Euéhiktwy  MeBodoAoyiwv
armmo@euyeTal Adyw Tou KUKAou avAamTuéng TTou autég kabopifouv. MapakdTw
TTapati@ovral KATTola TTOAU yvwoTd epyaleia Ta oTroia TovideTal OTI TTPETTEl VA

xpnoigoTtrolouvTal Katé Tn dIdPKEIa TS avATTITUENG.

2.4.4.1 Apache JMeter
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To Apache JMeter gival pia epapuoyni ypo@eiou TTou XpnoIPEE yia va
QPOPTWVEI AEITOUPYIKI] CUUTTEPIPOPA KOl VO PETPAEI TIG ETTIOOCEIC WIAG UTTO EAEYXO
epapuoyns. MaAiota apxikd 1o JMeter €ixe oxedlaoTei yia Tov EAEYXO OIKTUAKWYV
EQAPUOYWY, TWPA TTIA OPWG Oev TreEPIopICeTal HOVO O€ aQUTOU TOU €idOUG TIG
Aeiroupyieg aAAG n ykapa €xel e€atrAwbei kal oe AAeg. To JMeter pTtTopei va
METPNOEI TIG EMIOOOCEIS TOOO OTATIKWY OCO0 KAl QUVAMIAWY TTOPWYV OTTWG apPXEiwy,
avTikeigévwy JAVA, Baoceig dedopévwy, €EUTTNPETNTEG WETAPOPAS QPXEIWV Kal
QUOIKA Servlets. O TPOTTOC XPNOIUOTIOIEITAI KOIVWG €ival VO TTPOCOUOIWVEI BapIES
AeIToupyieg, TTOAQTTAG QITAPATO O€ €vav EUTTNPETNTH, £va IKTUO l akOPa Kal éva
JAVA avTIKEiNEVO Kal va avaAuegl TIG €TTIOOO0EIG TOU KATW aTrd dIOPOPETIKOU TUTTOU
POPTWOEIS KABE @opd. Mia atmd auTéG TIC TTPOCOMOIWOEIS UWNAAG TTiEONG TTOU
MTTOPEI va ONUIOUPYNOElI KAVEIG JE AUTAV TNV €QAPMOYN Eival KAl N TAUTOXEOVN
0idBeon katolwy TTOPWV TOU CUCTANATOG (concurrency) Kai 0 €AeyX0G TNG OWOTAG
AeiToupyiag Tou. TEAOG, UTTOPEI va dNUIOUPYNOEl OKOPA KAl YPAPIKEG TTOPACTACEIG
AUTWYV TWV ETTIOOCEWV.

O1 TUTTOI TWV TTPOTOKOAWYV TTOU UTTOOTNPICEI KOl péoa TTAvw OTa OTToia
MTTOPEl va dnuiouynoel TTOAATTAEG aiTioelg TrepIAaupBavouv Ta HTTP, HTTPS,
POP3, IMAP, SMTP ka1 SMTPS. Mtropei akdpa va eAEyEel DIKTUAKEG UTTNPETIEG
TTAvw atrd 10 TTPOTOKOAO SOAP aAAd kai dAAa evdidueoa cuoTruarta (middleware)
oTwg JMS. Emiong péow TnG ouvdeong pe PAaceig dedoPEVV TTOU TTPOCPEPEI TO
JDBC cival Ikavo yia Tn YETPNON Kal autou Tou €idoug TIG AIToupyieg aAAG EKTOG
aTTO OXEOIOKES PAOEIC UTTOPE va EAEYEEI Kal ouoThpaTta TUtTou LDAP.

O T1pomO¢ TTOU ETMITUYXAVEI OAOUG aQUTOUG TOUG €AEéyxoug, OnAadn Tnv
Tautdéxpovn Onuioupyia Kal  eKTEAEOn TTOAAWV  dladIKaoIWY  €ival  HE T
Xpnoigotroinon vnuatwy. Méoa atrd Tnv opydvwaon auTwy Twv VNUATWY Kal TV
opadoTToinNor TOuG WTTOpEl KATTOI0G Pe T PorBeia kKal Tautdxpovn XPnRon
XPOVOUETPIKWY  UTTNPECIWYV TTOU  TTpoo@épovTal, €va  TTARBOG  emAoywv
EYKATAOTOONG, KOl AOYIKWV EAEYKTWYV, dNAWoewv agloAdynong (assertions) utropei
va OnuioupynBei éva oAOkAnpo TTAdvo eAéyxou. OAa Ta TTapatmdvw oToIXEia
MTTOPOUV Va PTIaXTOUV YEoA aTTO T SIETTIPAVEIQ TTOU TTPOoo@EPEl TO JMeter Kal TTou

QaiveTal oTNV €IKOVA TTOU OKOAOUBEI.
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Eikéva 10 Aiemidveia JMeter

Mia opdda vnuUATWY XPNOIYOTIOIEITAI YIA VA OPIOTEI TO TTOOA VAPATA KAl
KAT'eTTEKTAON TTO00I €Aeyxol Ba ekTeEAeOTOUV, O€ TTOON WpPa Ba yivouv auTtoi ol
¢AeyXO Kal TTOOEG POPES Ba ekTEAEOTOUV. TO JMeter TTepIAaUBAvel 2 dIAPOPETIKOUG
EAEYKTEG, Ta OEiyMATA KAl TOUG AOYIKOUG eAeYKTEC. Me Ta deiypaTa opileTal 0 TUTTOG
aiTnong TTou aTTooTEAAETAI OTOV £§UONPETNTH KAl O TUTTOG ATTAVTNONG QUOIKA TTOU
avapévetal. Mg mn Borfcia Twv AOYIKWV EAEYKTWY dnuUIoupyouvTal KATTola oevapia
OnAadn uia por] TTou TrEPIAaPBAvVEl OE TToIA TTEPITITWON KOl UTTO TTOIEG OUVONKES
KaBwg kal pe Trolov TpOTTo Ba Tpégel €vag €Aeyxog. O1 akpoatég (listeners)
TTOPAKOAOUBOUV Ta OTOIXEIO TTOU GUYKEVTPWVEI N EQAPUOYN KATA TNV EKTEAED TWV
eEAEyXwV  Kal  UTTOpoUV va  XpnoigotroinBouv  yia T dnuioupyia  ypagikwyv

TTapPAoTACEWV OTTWG Oeixvel Kal N eikova 11. O1 XpovoueTPNTEG XPNOIWOTTOIOUVTAl
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Eikéva 11 JMeter IMpdenua
yia va  UTTOPEi va eAeyXBei N ouxvoTNTa TWV EAEYXWYV KOl KUPIWG yIa va PTTOPEI va

TTpooTeBel KATTOIO KABUOTEPNON METEU TWV ATTOOTOAWV OEIYNATWY yia Tnv
KaAUTEPN AciToupyia aAAG Kal WG TTOPAPETPOTTOINON TwV €AEyXwv. O1I dnAwoelg

agloAdynong eival autég OUMQWVA JE TIG OTIOIEG KPIVETAI N ETITUXIA €VOG
ATTOTEAEOATOG.

2.4.4.2 DBMonster

To DBMonster €ival €va epyaAgio TToU OIEUKOAUVEI TOUG TTPOYPAMMOTIOTEG
EQapPUOYWYV PBacewv dedouévwy va BeATioToTTOINoOUV T dour TnG PAong, Tn
XPAON TWV BEIKTWV Kal QUOIKA va eAEyEouv TNV €€EANIEN TNG KATW ATTO AUTEG TIG
OOKIuEG €CENIENG uTto  peydAo  @OpTo. To DBMonster dnuioupyei  Tuxaio
TTEPIEXOPEVO KAl PTTOPEI va EPQUTEUTEI AuTO O€ pia Bdon. MTTopei va dnuioupyAoel
QAUTOPATOUG EAEYXOUG Kal va TTIECEI TN BACN YE TTOAATTAG EPWTHAPATA TTOU TPEXOUV
MEow TNG €vapgng TTOAAWYV vnpdaTwy. Eival atrAd otnv mapaueTpoTroinon Tou péoa
amd €va apyxeio 1o omoio Aéyetar dbmonster.properties kai d€xeTal PBaoikEg

eMAOYEC OTTWG N B1EUBUvVAON TNG BACNG KAl T OTOIXEIO AUBEVTIKOTTOINONG.
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2.5 Etmidoyog

H tmoiétnTa AoyouIikoU WTTOpEl va pnv gival KATI To TEAEiwg EeKABAPO WG
TTPOG TOV OpIoHOG TNG OAAG Ciyoupa €ival KATI TO OTTOI0 €TMIOIWKETAI OTTO KABE
opdada avatmTuéng Aoyiopikou yia duo Adyoug. NMpwTov yia va IKAvOTToIooUV TIG
AVAYKEG TOU TTEAATN Kal OEUTEPOV YIO VA UTTOPOUV VA QVTATTOKPIBEI n oudda o€
MEAAOVTIKEG aTTaITAOEIC BonBoupevn atrd Tov KWAIKA. ZTNV TToIéTNTA AOYIOHIKOU
TTOU TTapPAyeTal onuavtikd poAo TraiCouv ol €Aeyxol. MAAioTa o1 éAeyxol OTIG
EuéNikteg MeBodoAoyieg €xouv TOo OIKO TOug MepPiIdIO OTNV avATITUEN Kal Ogv
BewpolvTal KATI EeXxwpPIoTd 1 Kal «ToAuTéAela». O1 éAeyxol BonBouv oTnv
avaTrTuén otnv eupeon AaBwv aAAd Kal oTNV AVTIMETWTTION Toug. INa autd Tov Adyo
ol €Aeyxol amapTtiCouv OAOKAnNpeg opadeg oTic EuéAikteg MeBodoloyieg e
¢ekabapo poAo. Or ouddeg EuéNikTou EAEyxou Tpétrel va yvwpifouv o BABog
EKTOC Q1O TOV XEIPIOPO KAl TNV TTAPOUETPOTIOINCN TWwV EPYAAEiwWvV TTOU
XPNOIYOTTOIOUV KATA KOPOV KAl aTTO TTPOYPAUMATIONO WOTE va UTTOpouvV va
agloTToINoouUV OTO ETTAKPO T PorBeia TToU TOUG TTAPEXETAI OTTO TA EPYOAEia
eAéyXOU Ta OTTOIO KaI €ival TTIA ATTAPEAITTO KOUMATI aTn Bignxavia TnG avaTTuéng

AoyIouIKOU.
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MapdapTnua A

Importance of Agile testing. Comparing 2 Agile
Methodologies’ code quality: An empirical study.

Abstract. Over a decade now, agile methodologies have been used in software
development. Many arguments have been set about their effectiveness and their
way they are or can be used. This comes to competent the question “How can
Agile replace old fashioned methodologies ?” .This paper reports result of a
comparison between 2 organizations, the first one using an agile method, Crystal
Orange from Crystal Family methodologies and the second an agile as well and
specifically extreme programming. Its purpose is to depict mostly the necessity of
testing during the development and pre-release phases, how important is testing
for these methodologies and how defects’ rate and code quality can be affected.
The comparative analysis is performed using defect data reports and defect data
metrics. Finally, some suggestions are proposed based on the results and the

open discussion with the participants of these projects.

Keywords: defect management, agile software, agile testing, software
quality.
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1. Introduction

Over the last years when the agile methods have gained popularity,
hundreds of cases [11, 13, 14] have been published which extol their efficiency
and their ability to concentrate on humans’ cooperation in order to achieve
success [2]. Agile methodology of software development has been emerged due
to the need of having a flexible development lifecycle which can adapt to
requirements’ changes. This is a situation is faced more and more frequently, in
almost every type of software projects regardless its criticality or its size, as the IT
technologies and the needs of public change/evolve rapidly.

A plenty of methods are considered agile and the most known of them are
extreme-programming (XP), SCRUM, Crystal Family, Feature Driven Development
(FDD), Agile Modeling (AM), Adaptive Software Development (ASD), Dynamic
Systems Development Methods (DSDM), Pragmatic Programming (PP), Internet-
speed Development
(ISD), Lean Development, the Rational Unified Model (RUP) [5, 11]. The most
commonly used are extreme-programming and SCRUM, however, those are not
the only ones as many of agile methodologies are continuously generated, simply
by using a mixture of practices of them, as hybrids [15, 16]. This is also one of the
main reasons which have turned Agile so famous beneath the software
development industry, the freedom that gives in order to deliver functional software
[2, 7].So, after that, it is easily concluded that no rule indicates when and which
agile methodology must be used, but after the experience of their utilization some
guide lines have been arranged which in general take into account the size of the
project, the experience and abilities of the team’s members, the criticality, security
and reliability of the system that must be accomplished [3].

On the other side there are the traditional and stricter methods which they
are simply referred also as document-driven (in literature they are also found as
process-oriented or plan-driven) and mainly consist of four steps: Analysis,
Design, Implementation and Testing. Some well known of these document driven
methods are Waterfall, Spiral Model, Capability Maturity Model(CMM) .These are
based upon the first phases of development lifecycle and more specifically the
requirements analysis and systems’ architecture and design. As these are the
critical phases of those methodologies the more effort and time are consumed
during them which mean that implementation and testing are treated as

procedural. The main disadvantage of these methods is that if something goes
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wrong, or a feature is not predicted or even worse the customer wants to
add/modify requirements then the whole project’s implementation is under danger.

Despite the differences they have, agile methodologies have some common
principles and values. In order to achieve their goals agile methodologies utilize
some practices/techniques, some of them have been also used with document
driven methodologies. This is how we can categorize an organization regarding
the development methodology they use. If the organization uses during every
phase of the development cycle agile practices and this is called fully agile. In the
case that was aforementioned, where an organization uses document driven
methodologies but utilizes also some of the agile practices then this organization is
called intermediate and of course there are the fully document driven
organizations which are also called basic [6,7].

Some of these practices are really common in Software Development
Industry and it's almost impossible someone in this have not ever used at least
one of them. Indicatively some of the practices which are used with XP are:
planning games, small/short releases, metaphor, simple design, testing,
refactoring, pair programming, collective ownership, continuous integration, 40-
hour week, on-site customer, coding standards, open workspace, just rules. In
SCRUM some of the practices are: product backlog, effort estimation, sprint, sprint
planning meeting, sprint backlog, daily scrum meeting and sprint review meeting
[5, 12].

After that, someone could decipher that almost none organization is basic in
true and this is because some of the agile practices emerge without conscious
adoption and are utilized by the developers just because they are simply found
useful [17]. On the other hand, referring to an organization as fully agile could also
be imprecise as there is no official or even clear agreement of how to distinguish
the two approaches (agile-traditional) [5], but the concession that has been
mentioned above.

This paper proceeds as follows: Section 2 presents the background of the
organizations, describes the agile practices used by them, as part of the
methodologies they followed and the conditions under the results have been
fetched. In section 3 a brief description of the metrics that have been used and
how these results have been concentrated is portrayed. Section 3 cites the results
of the 2 projects’ code comparison. We discuss open issues in Section 4 and

present our conclusions in Section 5.
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2. Background

This empirical study compares code quality of two organizations and this
chapter focuses on the description of these which constitute the domain of the
study. In order to have a safer conclusion from the reports, giving a detailed
delineation of these organizations is important. The first participant organization is
a multinational company and its project in general was an integrated system which
allowed automated transmission of information between countries of EU and their
insurance organizations. The second is medium sized organization which is
expertise in software services for Telecommunications Providers. Below some
context factors which are defined by C. Jones [9] are used in order to achieve a
detailed description of the organizations context and for the sake of brevity we will
refer to them as Insurance Project for the former and Telco Product for the latter.

According to C. Jones’ classification the first organization’s software can be
sorted as outsourced since the requirements were dictated by a contract with EU.
The second patrticipant software of this study can be marked as commercial, since
there was no initial requirement from any customer and it turned to a licensed
product for Telco Industry.

More specifically the first project was a pretty complicated system which had
been fragmented in 10 different parts-modules and the plan was to be revealed in
6 phases each one of them having duration from 2 to 3 months. Every module was
completed in various phases, spreading from 2 to 4 of them. The development
team was consisted of 12 developers. In project were also fully employed one
architect, two project managers and two development team leaders, a testing team
made of one testing team leader and 4 testers and at the end one technical writer.
The concept was that these 12 developers would be divided into three or four
teams, depending on the phase and the modules’ size and number, which
everyone should have a single module to release. The second product is acting as
mediation between Service Providers backend systems and first level resources
by implementing some telecommunication protocols and also provides clustering,
logging, monitoring and scheduling features. The product is still under
maintenance and of course development since customers’ new requirements
always arises. Results of study and context description too is given for the last
calendar year and is a representative sample for at least the last 5 years of
organization’s operational as no big differentiations have been occurred. There are
10 developers, one architect, a technical writer and 2 project managers. During the

development both projects had departures of developers and from both its
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architect left too. These incidents can prove that personnel were working under
pressure and strict deadlines. Table 1 shows the sociological factors for both of

the compared parts.

Table 1 Socialogical factors

Context factor Insurance Project Telco Product

Team size 22 14

Highest Degree | Bachelors:10 Bachelors:10

Declined Masters:12 Masters:5

Experience Level of | 6-10 years:8 6-10 years:4

Team <5 years:14 <5 years:10

Domain Expertise Medium Low

Language Expertise Medium Medium

Experience of Project | Medium Medium

Managers

Specialist Available System architect, DB | System architect, DB
expert expert

Personnel Turnover 36% 43%

Morale factors Architect change, 3 | Architect change,?2
developers change developers change

The Insurance Project was mainly implemented with JAVA and actually it
was deployed partially on JBoss and Weblogic application servers, so JEE
platform and its provisioned libraries have been used. Some of the technologies
used were EJB, Hibernate ORM, Web Services (CXF), ESB (Camel), JMS, JMX,
JSF. Also a user interface has been implemented with PHP language. As
database Oracle DB had been selected for back-end storage. Telco Product is
totally implemented to JBoss server and it also takes advantage of JEE technology
like Web Services, JMS, JMX, EJB and its libraries and it also uses MySQL as
RDBMS. Technological factors are depicted in Table 2. As a developmental tool

Eclipse IDE was used by all developers of both teams.

Table 2 Technological factors

Context factor Insurance Project Telco Product
Software Development | Crystal Orange Waterfall with some XP
Methodology practices

Project Management
Defect Prevention and | Code Reviews, unit|Ad hoc testing by

Removal Practices testing, integration | developers and
testing, pair | customer
programming

Languages JAVA, PHP JAVA

Reusable Materials Third party libraries, | Third party libraries

unit test suites
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The first organization had been using for several years agile methodology
and specifically SCRUM. Almost every member of the team had an experience of
agile practices consequently. Due to the criticality and the size of the project it was
decided to be used a Crystal method from Crystal Family methodologies, which
was Crystal Orange. The Crystal methodologies do not limit any development,
tools or working products while also allowing the adoption of practices from other
methodologies, for example, XP and SCRUM practices [18]. Second organization
followed the Extreme Programming methodology and utilized also XP Practices.
The reason which such a methodology was preferred was the nature of
requirements, which were not clear and the potential of change request was in
every phase of the project pretty high and customer’'s demands for often small
releases with minimal documentation as well. Finally both organizations
appreciated the fact that the methodologies they used gave project management
feasibility in contrast with XP and other agile hybrids which do not [1].

Below follows a list with a brief explanation each of of the practices that
have been used from the teams and how utilization has been accomplished. Table
3 depicts in summary this list.

Incremental delivery: This is an agile practice mostly featured by XP
methodology. It's mainly a strategy which indicates splitting the system in smaller
pieces and developing its one of them in separate rate or times. Finally, integration
of the completed pieces into a larger functional system takes part. This practice
had been followed from the start by the Insurance Project’s team by separating the
final product in 10 different modules/subsystems and the Telco Product’s team bu
modularizing its product according the concern it was satyisfying its piece of code.
Continuous integration: It refers to performing all tests, previous and new ones,
against the code that has been added. This is done usually in large scale and for
the Insurance Project the execution of these tests was testing team’s
responsibility. Moreover some tools are usually used in order to achieve statistics
extraction like performance measurements, stress testing to simulate production
conditions and security reassurance. Tools like Ant, SOAP Ul, Apache JMeter,
Oracle Application Testing Suite, and Nessus Network Vulnerability Scanner.

Measure progress by working code: There are many evaluation techniques
which try to calculate the progress of a project but which finally counts is how the
code you deliver is getting more functional and satisfies client’s requirements. This

is what in general both companies adopt as a first priority.
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Interactive planning: Another agile practice is interactive planning which can be
translated into continuous association between project managers and customers
so as to end up with specifications agreement. This requires technical knowledge
by project manager or even presence of developers/team leaders in meetings.
Only the first team used this practice and in some cases developers had to travel
to be present in pre-development meetings.
Developers estimate task efforts: This practice’s name is pretty descriptive and
is applied by both organizations against their projects, mainly by team leaders
which had also discussed with developers for effort estimation about
smaller/partitioned pieces of work.
Use cases. Use cases are a very common artifact not only within agile
methodologies but also in document driven. Use cases are an abstraction of how
people will work with your system [20]. Those are used by developers and
designers to be more specific about customers’ requirements and testers to
generate the test cases as well. Use cases were utilized by the first corporation for
designing, developmental and testing purposes.
Design patterns: Design patterns, or patterns, are solutions to recurring
problems in a given context amid competing concerns such as performance,
security, reusability, scalability and many more [21]. Except their functional pros
they have also some educational and communicational advantages as they can be
used in a sort of standards during a meeting. Teams in both cases used on
purpose many of them such as the Factory Method, Singleton, Facade, Adapter,
Observer and others. Of course JEE’s platform technology artifacts apply
persistently many of design patterns (EJB, JMS) and that results to indirect usage
as well.
Continuously developed architecture: This refers to the ability of project’s
architecture and organization’s personnel being adapted to new requirements or
constraints by improving in large scale system’s design. First organization had to
change/improve its architecture of some subsystems as many times security
constraints, network connectivity issues and customer’s insistence for automation
enforced such architecture alterations.
Pair programming: It is one of the most known XP practices in which 2
developers work together at one workstation. One of them writes code and the
other observes. The two participants switch roles periodically. The first
organization in contrast with the second used in a great degree this tactic.
Collective code ownership: This practice means that no one owns the code

exclusively and anyone can modify it if this is necessary. There are also many
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tools which help to achieve collective code ownership. Both organizations used
this practice, mainly by using an SVN (subversion) server.
Coding standards: This is not exactly an agile practice but more a
recommendation which is relative to the programming language and it had to do
with some conventions that are used in code. Such conventions could be naming
conventions, white spaces and indentation, comments, declarations, methods’ size
and others. The first organization unlike the second one was forced to adhere to a
set of coding conventions and particularly it had also to deliver a report of those
conventions that were not followed. Developers discover the conventions
impingement and exported the release report with Eclipse check style plug-in tool
eclipse-cs.
Refactoring: It is the code restructuring of a piece of code in order to be more
readable, scalable, maintainable and less complicated. Developers of the
Insurance Project struggled for the aforementioned virtues and every time tried to
redesign their code so they are prepared for any additional requirement.
Write tests first: This practice specifies that before a piece of code being included
in the project it has to be implemented in unit testing form and so be validated for
its functionality. For the first organization, developers followed this practice
partially in a relatevily good grade and many pieces of pre-integrated code had
been implemented firstly in JUnit classes. These classes, as it is explained below,
had been used for automated unit testing as well.
Automated unit testing: Many times implications of new code addition can be
undetermined and automated unit testing can save much developer’s time from
debugging. Usually, automated testing is organized per classes and packages that
are relative to which piece of code or module they are testing. Whenever a
developer integrates a piece of code to the already existed functional part he/she
also adds if available new unit tests to the existed packages. After that the new
extended package of unit tests can run against the new extended code. This
strategy was followed by the first organization from any single developer. Some
tools which helped were: TestNG and JUnit for the creation of these unit tests and
input of their mock data. Ant for the package test execution by testing team (black
box testing) and report extraction.
Customer writes acceptance tests: This practice also used by the first
organization, states that some tests is written by the customer in simple text format
like use cases. Their success/pass is defined as prerequisite before a new release

delivered to the customer.
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Frequent team meetings: This practice obviously comes from SCRUM
methodology which determines several types of scheduled meetings (daily, sprint).
Within first organization’s daily duties were the presence at a short daily (morning)
meeting in which new day’s goals and previous’ issues were discussed among
developers, team leaders and sometimes even architect.
Small releases: Another practice used by the first organization and indicates
small/often releases like patch improvements, apart from the official delivery dates.
The code enriched with new code or debugged every 2-3 working days for the first
organization. Of course, within these releases no additional documents were
delivered but the code.
Simple design: A practice that encourages the developers/designers always to
use the simplest way to implement a piece of code. This has as a result the
facilitation of code’s maintenance and extension. Only the first organizations used
this practice.
Team develops its processes: Processes of first organization team was not
changing during the project's development. That might be because of the
experience of the team with agile development. In opposite the second
organization changed/improved its processes. A reason could be the
differentiation of difficulty level between iterations.
No continuous overtime: XP methodology advices for 40 working hours per
week per person. This is somewhat impossible in IT Industry but the avoidance of
continuous overtimes is something which also keeps productivity of stuff at high
rates and does not raises cost of code. That principle followed by none of the two

organizations.

Table 3 Practices used

Practice Insurance Project Telco Product
Incremental delivery v v
Continuous integration v

Measure progress by v v
working code

Interactive planning v

Developers  estimate v v
task efforts

Use cases v

Design patterns v v
Continuously v

developed architecture

Pair programming v

Collective code v v
ownership

Coding Standard v
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Refactoring

Write tests first
Automated unit testing
Customer writes
acceptance tests
Frequent
meetings

Small releases v
Simple design v
Team develops its v
processes
No
overtime

SNIENIENIEN

AN

team

continuous

Crystal Orange methodology dictates some rules [5, 18] which were met by
the team of Insurance Project. In order to achieve better communication the whole
team was located in 2 different rooms and actually they were divided according to
their mission. Something analogous is followed by the team of Telco Product.
Many times customers’ different locations and time zones created problems
because of the deterioration or lack of communication. Unfortunately both projects
had to face such problems due to geographical reasons. From the side of EU,
which was the customer of first organization, an action to deal with it was the
periodical visits of some key persons to Development Center for an interval of 2

weeks. The geographical factors’ data can be found in table 4.

Table 4 Geographical factors
Insurance Project Telco Product
Co-located Co-located

Context factor
Team Location

Number of customers

1

8

Customer location

Remote, multinational,
several time zones

Remote, multinational,
several time zones

3. Results

In this survey we concentrate on the development team’s productivity and
the quality of final software delivered to the client. There are plenty of statistics that
can or already have been used for the metrics of productivity and quality. For
purpose of this paper productivity is measured by the quantity of code per man
day. The measurements have been obtained by the development teams’ reports.
Specifically the first organization needed these metrics as they were given to the
client as well. Both development teams used the same tool and this was EMMA

plug-in for Eclipse IDE. EMMA plug-in is a tool focused mainly on test metrics and
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despite the fact that the second organization didn’t use it for such purposes
development team utilized its output for project management reports. In tables 5
and 6, size of each product are shown respectively. First organization started its
implementation from scratch but second’s measurements are fetched for 5

additional deliveries.

Table 5 Insurance Project Size

Iteration Classes | Methods Blocks Lines of

Length additional
code(sum
of code
lines)

40 w/d 144 1673 28423 8225

38 w/d 236 2553 48773 8853
(17078)

20 w/d 236 2560 49472 748
(17826)

40 w/d 352 3934 91291 11212
(29038)

35 w/d 538 5530 104579 4004
(33042)

60 w/d 696 7160 142782 9118
(42164)

Table 6 Telco Product Size

Iteration Classes | Methods Blocks Lines of

Length additional
code(sum
of code
lines)

30 w/d 42 253 14689 4890

60 w/d 293 676 31173 8259
(13149)

60 w/d 418 1143 52562 7546
(20695)

60 w/d 525 1837 71432 8092
(28787)

60 w/d 565 2086 88001 8086
(36873)

From the above we can export the average productivity per developer per
day. This is not a totally representative index of productivity but it is a commonly
used and easily measured and it does not include other complicated, uncountable
or subjective parameters. The division size by the number of working days and
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then by the number of developers gives us the average productivity pace. For first
project and sorted by the iterations date the results are 17.13 lines/ day , 19.41
lines/day, 3.11 lines /day, 23.35 lines /day, 9.53 lines /day and finally 12.66 lines
/day. The average of all iterations is 15.08. For the second organization the
relative numbers are: 16.3 lines /day, 13.7 lines /day, 12.5 lines /day,

13,5lines/day and 13,5lines/day. The overall average is 13.79 lines /day.

Table 7 Productivity per Delivery Period

Product | 1t 2nd 3d 4th 5th 6t Overall
deliver | deliver |deliver |deliver |deliver |deliver
y y y y y y
Insuranc | 17.13 19.41 3.11 23.35 9.53 12.66 15.08
e Project | lines/ lines/da | lines/da | lines/da | lines/da | lines lines/da
day y y y y /day y
Telco 16.3 13.7 12.5 13,5 13,5 13.65
Product |lines/da | lines/da |lines/da | lines/da | lines/da lines
y y y y y /day

It is obvious that the 2 organizations have similar production pace but the
first one’s is almost 9% faster. Another factor that can be exported from the above
data is the curve of the productivity pace which is based on the code’s production
differencies that appeal among the deliveries for each of the product. The
smoother is the productivity’s curve the better it is for an organization as this
generally indicates the normality of organization’s functionality and a normal-
steady pace helps to the predictability of product's results in next phases-
deliveries. The big gap for the first product appeals during the 3 delivery and it
cannot be a coincidence that architect's change incurred for the 15t organization
that period. So, we can conclude that the 1t organization and specifically the
methodology it was following were vulnerable to structure’s changes and
particularly to replacement of some key persons.

Next we represent the main issue of this work which is connected to QA
(Quality Assurance) and focus mainly to defect management as this is a metric
that can be used for this topic. The first organization used the “Write tests first”
practice and a report of their gradeness was over the code was given to the
customer. Those data are also represented below, but for the second organization

no such practice had been followed and thus there are no data. Defect data for
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both teams were collected by their tracking systems and e-mail for the 2nd

organization’s pre-released defeats as its tracking mechanism is used only for

released code and accessed only by customers.

Table 8 Unit test code coverage and results

Releas | Class Method Block Line Tests | Execu | Fail Erro
es ted ures | rs
Rel.1 | 61.80% 41.66% 48.57% 48.51% 130 130 0 0
(89/144) | (697/1673 | (13806/284 | (3990.5/822
) 23) 5)
Rel.2 | 50%(118 | 37.83% 38.56% 39.55% 213 213 10 0
1236) (966/2553 | (18807/487 | (6754.5/170
) 73) 78)
Rel.3 | 50%(118 | 37.77% 38.61% 38.92% 216 216 0 0
1236) (967/2560 | (19105/494 | (6938.5/178
) 72) 26)
Rel.4 | 53.69% 45.17% 49.73% 48.22% 347 346 5 1
(189/352 | (1777/393 | (45402/912 | (14004.3/29
) 4) 91) 038)
Rel.5 | 61.52% 44 97% 49.15% 47.99% 867 867 6 8
(331/538 | (2487/553 | (51408/104 | (15859.5/33
) 0) 579) 042)
Rel.6 | 63.64% 51.91% 55.23% 53.60% 1748 | 1748 |0 0
(443/696 | (3717/716 | (78869/142 | (22603.4/42
) 0) 782) 164)

On the above table it is shown the tested code coverage that has been
accomplished through the unit tests. There was a relative stable coverage among
the phases. Unfortunatelly, a similar table can not be shown for the second
organization since unit testing was not a “must” for developers and TDD it was not
a practice that had been followed. However, we can surely assume, after
discussions with the 2" organization’s developers, that this rate was much smaller
than this of the first organization.

Next, we are going to specify the code quality from the perspective of defect
management. There are many ways by which you can evaluate a defect and
arrange it in a specific category [6]. Both organizations created and executed end-
to-end test cases which have been executed during system integration testing.

First organization had completed those tests’ agreement prior implementation
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phase. Everyone of those tests was acting like a requirement and thus some of
them was not finally executed as during the implementation it was inferred that this

test case was capturing a real requirement or even the requirement wan not

anymore valid. Responsible of those tests’ execution was exclusively the testing

team in association with the customer’s site.

Table 9 Insurance Project Test Cases

Release Test Cases Test Cases | Defects Defects not
Executed detected and | fixed
fixed
Rel. 1 257 171 Cosmetic:3 Cosmetic:7
minor:25 minor:0
low:2 low:2
major:16 major:0
critical:2 critical:0
Rel. 2 426 383 Cosmetic:24 Cosmetic:3
minor:37 minor:7
low:0 low:0
major:20 major:0
critical:0 critical:0
Rel. 3 438 437 Cosmetic:23 Cosmetic:2
minor:32 minor:1
low:0 low:0
major:18 major:0
critical:0 critical:0
Rel. 4 602 591 Cosmetic:23 Cosmetic:2
minor:47 minor:1
low:21 low:0
major:36 major:1
critical:0 critical:0
Rel. 5 759 750 Cosmetic:25 Cosmetic:15
minor:42 minor:34
low:10 low:0
major:26 major:4
critical:0 critical:0
Rel. 6 1051 907 Cosmetic:47 Cosmetic:4
minor:57 minor:3
low:3 low:0
major:24 major:1
critical:0 critical:0

On the other hand these tests for the second company were written by the

responsible developer after the closure of code writing. The tests ran from the

client as acceptance tests and the responsible developer/s were supporting the

customer throughout the testing phase. Results of those tests are depicted in table

10.

Table 10 Telco Product Test Cases
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Release Test Cases Test Cases | Defects Defects not
Executed detected and | fixed

fixed

Rel. 1 43 43 Cosmetic:0 Cosmetic:0
minor:7 minor:0
low:5 low:4
major:3 major:0
critical:0 critical:0

Rel. 2 103 103 Cosmetic:0 Cosmetic:0
minor: 7 minor:4
low:3 low:1
major:5 major:0
critical:0 critical:0

Rel. 3 156 156 Cosmetic:0 Cosmetic:0
minor:13 minor:4
low:0 low:0
major:12 major:3
critical:0 critical:0

Rel. 4 201 201 Cosmetic:0 Cosmetic:0
minor:28 minor:7
low:14 low:4
major:3 major:1
critical:02 critical:0

Rel. 5 241 241 Cosmetic:0 Cosmetic:0
minor:13 minor:2
low:7 low:0
major:0 major:0
critical:0 critical:0

At a first sight we can observe that the first organization executed much

more tests per code unit. Also it is somehow expected that first organization’s tests

exposed more defects than those of second’s. Their defect correction rate was for

both of organizations high and no versions for both projects revealed with critical

issues.

Below we represent defects that have been detected after release and

these data have been collected through the organozation’s ticketing mechanisms.

Table 11Defects detected after release

Insurance Project Telco Product
Release 1 cosmetic:3 cosmetic:0
minor:2 minor:4
low:2 low:3
major:1 major:3
critical:0 critical:0
Release 2 cosmetic:0 cosmetic:0
minor:2 minor:3
low:3 low:2
major:0 major:3
critical:0 critical:0
Release 3 cosmetic:0 cosmetic:0
minor:1 minor:2
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low:1 low:0

major:0 major:2

critical:0 critical:0
Release 4 cosmetic:0 cosmetic:0

minor:2 minor:2

low:4 low:1

major:2 major:2

critical:0 critical:1
Release 5 cosmetic:0 cosmetic:0

minor:1 minor:2

low:2 low:2

major:0 major:1

critical:0 critical:0
Release 6 cosmetic:0

minor:1

low:1

major:0

critical:0

From the above table we can conclude that first organization’s post-release
defect rate was better than this of second even though during the first release the
results were shown better for the second. Especially at the categories of major and
critical defects the first organization have only 3 major issues, none of them
critical, meaning that at no time there was an outage of service. Oppositively at
second’s organization product heve been occurred 12 defects one of them critical.

Comparing the 2 organizartions’ results we can provide a metric about their
pre-release and post-release defects per lines of code and how many test cases
have been created/executed per lines of code as well. Firstly in image 1 we depict

the test cases executed per 1000 lines of code for each delivery for both

organizations.

Image 1 Test Cases Executed/ 1000 lines of code

30

25

20

15

10

— N\

== Insurance Project Tests
== Telco Product Tests

Release Release Release Release Release Release
1 2 3 4 5 6
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It is obvious that the first organization used to execute many more tests
compared with the second one. These results they are somehow expected as the
first organization had a team of five people that dealed explicitly with testing. For
the second organization there was a responsible engineer that executed and also
created the test cases.

On tables 9 and 10 we can also notice the defects that have been found
during development time and how many of these could not be fixed and carried
through the next delivery. The chart that is depicted in image 2 compares these
results. Of course, these defects, we have to remention that were noticed prior
release and even though they are collected with informal tools and processes (e-
mails, excel documents written by testing teams etc) they are typical of both
organizations’ debugging data. A graphical representation of pre-released defects
per lines of code combined with those that were carried to the next iteration is
provided below on image 2. For the sake of readability we have unified the 3
minimal categories of defects (cosmetic, minor, low) to a single one named as low-

importance and the others (major, critical) to the one labeled as high-importance.

4. Conclusions

5. Discussion
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