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Evyoprotieg

OrokAnp®dvovTag avtd 10 SVGKOAO, AALG TOPAAANAN KOl ETOIKOOOUNTIKO £PYO TTOV OV
avatédnke Oa NOela KoL YO LE TN GEPA LOV VO DG TIG ELYUPLOTIEG OV GTA (TOLLOL
mov pe otipiav kot pe Pondnoav kaf’ OAN TN SpKE NG SUTA®UOATIKNG MOV

gpyaciog.

Kotapydg 0o n0era va o éva peydio gvyapiotd otov emPrémovro kadnyntn pov Ap.
Avdpéa Avopéov yio v vmoompiEn Kot Kabodnynon mov Hov TPOCREPE KOTA TN
SLapKELL EKTOVNONG TNG TAPOVGOS SMAMUATIKNG epyociog Kabmg emiong Kol ylo. TNV

eMiTeELEN oG QYoyng cuvepyosio.

2 ovvéyela Ba NBela va gvyaplotiom tov Ap. Avactdon Zo@okAeovg yua tn fonfela
OV HOL TTaPElye aALL Kot Yo TIG TOAVTILEG GUUPBOVAEG TTOL LoV £01VE Y10 VAL OEPM E1G

TEPOG AVTY TNV Epyaciol.

Tehetdvovtag 0 B UTOPOVLGO VO, PNV OVOPEP® TOLG YOVELG OV, TOL TAVTOTE UE
ompilov pe TO OKO TOLG TPOMO KOL HOV GLUTOPACTAONKOV Oyt HOVO Yio TN
SumAopatikn pov gpyacio, oAl Ko’ 6An t mopeia pov oto mavenot o Kompov oto
TUAU TG TANPOPOPtKNG. I't avtd t0 AdOY0 TOVG €VYXOPIET®, Kot Ba Nty Giyovpo Ot
Y®pig avtovg dev Ba glyo KatapEpel OGA KOTAPEPA PLEXPL GTIYUNG GTNV TAPOVGH TOPELQ

pov.



Iepiinyn

MeydAo evilapEPOV TPOGEAKVEL GTOV Koupd HaG, 1 Snuovpyic. AOYIoUIK®OV case tools
ta omoio fonBovv Tov ypNnotn 6T deknEPAimoT SEPYACIDOV O YPIYopn CAAE Kot To
gOkoAa. ['lo avTd T0 AdY0 Kot £XOVTOG VILOY™N TNV UEYAAN OVAYKN TTOL LIAPYEL GE case
tools Ta omoia. pmopovv va gvtomiovv AdBn dvvapikd o€ eninedo TNYOioL KOOKA GE
TOAVTAOKO OAAG Ko PEYOAQ TTpoypdppata, avalapape v SEKTEPAIOON OVTNG TNG

SMA®UATIKNG EpYOTiog.

O oxomdg avtg g OumAwpatikng epyaciog (AAE) gival n dnuovpyia evog Aoyioputkon
t0 omoio Ba £xel TV duvvatoOTNTA VO, OoKEL SVVOUIKO EAEYYXO OTIC TPOSYPAPES, GE
oxéon He TOV TNYoio KOOWKO KATOOL AOYICUIKOD YPNGUYLOTOIOVINS ONAMTIKEG
TPOTAGELS 1TNG OCLUTEPUPOPICTIKNG YADGGOS TPOodypapdv dwumpocwmniog Java

Modelling Language (JML).

H ovykekpipévn epyoacio omotelel v ovvéyxewn ko eméktaon g AAE tov
Kovotavtivov Iodvvov [8] 6mov pekemfnkayv ot Bacikés apyxés e JML, n avagopd
Kot ToEWVOUNON TOV TPOYPOUUOTIOTIKOV ABOV Kot 1) TPOTACT] TPOTOHTWV OVIXVELONG
avtov TV Aabav pe v ypnon g JML. Kabog eniong ko enékraon tg AAE tov
Mapivov Apyvpod [1] 6mov aoyoAndnke pe Tov EAeyyo TPodlaypap®V TNyoiov KOS
pe m ypnon g JML, v gdpeon mpotimtmv, aArd kot T dnpovpyia plug in to omoio

EVOOUATOVE 0VTA TO TPOTLTAL.

Melet®dvtag TG Mo TOVE OMAMUATIKEG, otV gpyacio avt Oa mpoomabncovpe vo
YEVIKEDGOVLE TO 1|01 VIAPYOVIQ TPHTLTA TOL LINPYAV GAAL KOL VO dNULOVPYNCOVUE
KavoOpyla TPOTLTA TOL OTTOT0. LTOPOVV VO KOADTTOVY TEPICCOTEPEG TEPIMTMCELS OO TIG
non vmépyovoec. Kat’ eméktaon ot omiopotiky avty o acyoinbovue pn
onuovpyio AoylopKod oV TAPEYEL TNV EVYEPELDL GTO YPNOTY VO EIGAYEL OVTOWOTOL
TpodypapES otov mnyaio kmowo. Me m Aettovpyla avty Oo pmopel va €&dyet

GLUTEPAGLOTA KATA TOGO TO AOYIGHKO TOV TANPOL TIC TPOIYPUPES TTOV OTTOLTEITOL.

[T avoAivtikd 6o dnpovpynocovpe éva gpyaieio 1o omoio Ba Bonbd to yprotn va
EMEYYEL TIG TTPOOIALYPOPES TOV GLGTNUOTOG OO TOV MNYOI0 KAOKE YPTCLOTOIDVTOG

eKQpdoelg and v yaAwsoa JML .
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Kepararwo 1

Ewcayoyn

1.1 Kivntpo 'Epegvvag 1
1.2 Zxomdc Epevvag 2
1.3 Aoun Ammhopatikng Epyaciog 3

1.1 Kivntpo 'Epgvvac

Me v éLevom g EMOYNS TOL AVTOUATIGHOV, GXEOOV KAOE tatpeia eaptdrtal and Eva
N meplocdtepa Aoyiopkd to omoior PBonbodv otnv emtvynuévn ovamtuén evog
cvotNuatog. H onuoviikdmto autdv Tov AoYIGHK®OV armottel cuveyr] avantuén oAid
KOl GUVTHPNOT, Yo Vo, S1oTtpodV TNV OPYIKT TOVG SLVOTOTNTA KOl VO TOPEYOLV OTIG

etoupeieg OAa o emBounTd AmOTEAECUATOL.

ApPKETEC eMYEPNOES aVATTTVENG CLOTNUATOV GTOV Kopd HOG, OTOTLYXEVOLV GTnV
VAOTOINOT AOYIGUKOV TOV VO EKTANPDOVOVV TIG OPYLIKES TPOJLOYPAPES TTOL £X0VV d00El,
pe omoTtéAecpo Vo TapEyouy NTEANG AOYIGHIKA YOPIC TNV OTOITOVUEVY] TOLOTNTO.
Av10 €rel og amotédeopa va un Pondnoet pia gtoupeio vor KOYEL TPMOTN TO VIO GTNV
KOUPGO TOL OVTAYOVICHOV, OAAG ovTOéTOC va TV TPOPOJOTNGEL WE BAOYETES

TANPOEOpieg TOL Bal TNV AVAYKAGOVY VL KUANGEL GTNV OToTLYia.

‘Eva kaAd ovomnuo S1ac@OAonG TG TowdTTag OAAL KoL TV TPodtoypoeadv Oa
TPOPAETEL TOL LETPOL Y10 OVTIUETAOMION Yot OAES TIG MTLYEG TNG AELTOVPYIKOTNTOS TTOV
mpotifetan vo ackel £va Aoyiopkd. Bacel otatiotik®dv PLeTpnoemy gival d10meTopéEVO
ot t0 50% Ttov YPSHVOL KOl KOGTOVG JlapolpdleTOl TNV dOKIUN KOl ETOANOEVOT TOV

1010V TOV VIO KOTOGKELY] CLGTNUOTOG YO OLLGPAMOT] TNG TOLITNTOS TOV AOYIGHUKOV.



Me Bdon avtd katarafoivoope TNy oNUOVTIKOTNTO TOV £XEL OTIC MEPEG LAG O EAEYYOG
AOYIGLUKOV Y10 VO £xOVLLE Ko TO €MBVUNTO amoTédeco otV Eapuoyn pog [13].

Aoppdvovtag voyn OAeS TIG OVAYKES TIG ONUEPIVIG €mOYNG, Katalofaivovpe 0Tl
onuepwvol emyepnuaties xpetdloviol OVGLUGTIKOTEPO KOl TTO YPNYOPO TPOTO Yo TOV
ELeyyo TV AOYICUIKAOV ToVc. 'ETol OKENTOUEVOG TNV GNUOVTIKY TPOGPOPE OV UmopEl
Vo 0G® GTOV TOUEN TNG EMITLYNUEVNG AVATTLENG GLOTNUATOV KOl TNG TEYVOLOYING
AOYIOUIKOV YeEVIKOTEPQ, aicBdvopat 0Tl £x® apkeTd KivnTpa Yo va 0oYoAnB® pe avth
NV SA®UOTIKY €pyacia mov, ivarl ciyovpo 6Tl ot yvdoelg mov Ba mwhpm Ba pov givar
YPNOUEG OTNV UETEMELTA TOPEIDL OV GTO YMPO TNG TEXVOLOYIOG AOYICUIKOD OAAA Ko

NG EMOTNUNG TNG TANPOPOPIKNG YEVIKOTEPOL.

1.2 Xkomog épevvag

Xe oautn Vv epyoacio vmapyovv moAloi OAAE onuoviwkol oTOYOL OV TPEMEL VO
viomomBovv. Apyikd Ba mpémel va yiver P oOhoKANpOUEVN LEAETN YOP® amd TO OEpua
oV €A&YXOL Aoylopkov. Aniadn va PpeBodv ot tpdmol ce BewpnTikd emimedo, Y
ELEYYXO TOV AOYICUIKOV, KOl EMEKTOCT EAEYXOVL TOL TNYO{OV KOKO YPOUUEVOL OTN

yAdooa Java, 6mov kot Ba kopavBel avt 1 epyacia.

[MopdAinia Ba diepevvnBodv M dvvatdtnteg g Java Modelling Language (JML), 1
omoia lvarl pa YA®GGO TEPLYPAPNS CLUTEPLPOPAS Kol TPOJYPOP®OV, TOL Ba pog

BonBnoet ota mapakdto 6Tddo TG Epyaciag.

e autd 10 onueio mpémel va. avagépovpe 0Tt Oa pedetnOel o plug-in mov €ywve amd
Tponyovpevn SmAouatiky gpyacio tov M. Apyvpov [1]. Oa peietnboldv Oleg ot
TEPMMTMOCELS  OVTOUATOV  TPOOLLYPAPDOV YOl  OVIYVELGT TOV  TPOYPUULOTICTIKOV
AOYIKOV, HaONUATIKOV Kot KOT@ Tov XpOvo ektédeong Aabdv, Oa yiver tuyodv
SUOPP®OT TOLg OmoL YpeldleTal, yloo KaAVTEPN Agttovpyia kot ypnor. Emiong Oa
dnuovpyNnBovv véa TPOTLTOL Yo VEEG TEPITTAOGELG 01 0moieg Ba KaAvmTouy poll pe Tig
TPOTYOVUEVES, O UEYOAO QAGLO TEPIMTMOGEWV, £TGL O YPNOTNG VA £xEl eveMéla OTIg

EMAOYEG TOV.



Telewwvovtag, Kot maipvovtog yvmdon amd TV EpEuvo Tov €Yl Yivel Hépt oTiyuns, fa
onuovpyndet £va Aoyiopiko, to onoio o evoopaT®vel 6o OGO EMOONKAV O TAVE®
kot o avtopatomotel tov €leyyo. Andadn avtd to Aoyiopkd Bo Gov emiTpEmel vo
glodyelc o TpdTLITAL TOL dNUoVPYNONKAY e ot 006V Ko Ba VEApyEL TO StkaimpLol
eneEepyaoiag Tov KOJKA OAAG Kol aAAayng Tov. MOMG 0 ¥pNoTNg TEAEIWOEL He TIG
aAhayég o pmopel vo TpEEEL TO TPOYPOAUA KO VO OEL TOL ATOTEAEGHATO, TO OToio Oa
tondvovtol oty 086vn. O ypnotng Ba pmopet va det €bv o1 apyKég TPOSLAYPAPES TOV
TPOYPAULOTOS TOV KOVOTOLOUVTOL, PAETOVTOG T dEdOUEVE E16O00V OAAL Kot ££000V
mov 66Onkav oto ovotnua. Emiong to epyolieio avtd Ba €xer ™ SvvordTnTO VO
Swywpilel OAeg TIG OLVOTEG MEPWMTMOELS EMTLYIOG KOl amotvyiog, divoviog Tuyaieg

TIRES, o1 omoieg Ba Tapovstaloviol GTov ¥PNoT.

1.3 Aopn Awmhopatikig Epyaciog

To &yypaeo avtd neprrapPdvet €61 kepdrao. To Kepdlao 2 mov akolovBel mepiéyet
Lo EI0QYMYT] TNV CMUAGI0 TOV EAEYYXOL AOYICUIKOL OAAG Kot KOTOVONOY PBacik®V
gvwvoldv mov Bo ypeloctodv ota emdpeva keeaiaia. Emiong Oa  meprypagpovv
mpofAquato To omoio B0 KOAEGTOVUE VO AVIILETOTIGOVIE OAAG Kot 1 Emeynon TV
daeopv A0ODOV KOl GPOALAT®OV TO OTOio TPOKVTTOVV GE O1dpopa AOYICHIKE. Oa
eEnynbovv Pacikoi opiopol Onwc 0 oTaTKOS Kot duvakdg EAeyyoc, ta €10n eAEYYOL

AOYIGUIKOV KOl TOL OPAKTNPLOTIKA TOVG,.

Xt endpevo, Kepdhoo 3, Ba yiver pio chvoym TV amopoiti)TOV YVOGEOV Y10, TNV
yAoooo JML, n omola Oa maiEel kpioo poAo otV dnuovpyic TV TPOdSYPAPDOV
eMEyYov OAAG Kot TNV TEMKN dnpovpyio Tov Aoyispkol mov Ba avapépovpe Ge o
Kkbtw. Emiong Oa yivel avaeopd oto YopokInpioTiKa e YAMGoAS, TV ouvtaén ue
TOPOOETYILOTO Y0 TTO EVKOAN Katavonor. Ztn cuvéyela Oa avapepBodpe o pepikd amd
Ta KOpla gpyoreion mov Ba pag fondncovy vo  StayelpioTovpe Kot eneEepyacToOUe TIg
npodwaypagés Tig JML, T1g omoleg Oo TIC XPNOUYOTOM|GOVUE YOl VO KOVOLUE TOVG

eAéyyovg mov ypetdleta.



210 Kepdhoo 4, Ba mapovciacovpe pepikd and ta mpotuma mov Ba ypnoipomonfoidv,
ek Tov onoimwv Ba avapepBodpe ota TPOTLTOL GTO OTTOi £yvaV KATOLES OALAYEC OAAY
Kot 6T0 EmmIpdcheTa TpdTLITA TOV dNULIOVPYNONKAY V1ot VAL KOADWOLV 7o LEYAAO €DPOG

00 TEPIMTMGELG TOV UTOPEL VAL YPTGLOTOWGEL O YPNGTNG.

2 ovvérewn pe 1o Kepdrawo 5, Oa avapepbovpe oty dnuovpyia evog AOYIGHIKOD TO
omoio Oa €yel ™ duvatdTNTA Vo aoKeL EAEYXO TPOSLAYPAPADV GE TNYaio KMOOUKO. Apykd
Ba avapepBovpe ota TpdTLITO TOV EIGNYONKAY GTO AOYIGHKO, OAAG KoL TIC SOLVOTOTNTES
tov gpyoieio avtov. ‘Emerta o avoaeépoope TOV TpOMO MOV VLAOTMOMONKE TO
GUYKEKPIUEVO €PYUAElD, KOU TOLEG TEPWTAOGES KOAOTTEL XT0 TEAOG B deiovpe
AETTOUEPDG TOV TPOTO TOL UTOPOVLE VO, EPYOCTOVUE UE TO AOYICUIKO avtd kot Ho

delEov e o AMOTEAEGLATA OTIG TEPITTAOGELG TOV Ot eMAEEOVLE.

Telewwvovtag oto Kepdhowo 6, Oa avamtofovpe To GLUTEPAGHOTO TO OTOiN
onuovpynnkav amd v OAn épevva g epyaciog avtg. Emiong Oa avapepBovpe oto
AOYIoHIKO TO omoio dnuovpyndnke Kot B0 TAPOVGLAGOVILE TO TAEOVEKTILOTO OALY KoLl
TO. LELOVEKTNUOTAE TOV. XTO TEAOG TOL KEPOAaiov B mpoTafodv HeEPKES HEAALOVTIKEG
gpyacieg mov Ba Nrav @EEAMPO vo vAomomBodv Yo TEPETAIP® EMEKTOCT QVTNG TNG

gpyociog aAAd Kot TOV 1010V TOL AOYIGUIKOD



Kepalaro 2

OcopnTiké Ynofabdpo

2.1 ’EXeyyog Aoyiopkoh
2.2 ITowvmta Aoyiopikod
2.3 Avvatdtreg EAéyyov Aoyiopikod
2.4 AaOn, cedApota Kot TpOTOG OVTYLETDOTIONG
2.5 Static Testing
2.6 Dynamic Testing
2.7 Black Box Testing
2.7.1 Unit Testing
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2.7.2 Integration Testing
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2.7.2 System Testing
2.8 White Box Testing
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2.9 Grey Box Testing

2.1 ’Eleyyoc Aoyiopikov

20V OpIGHO TOL EAEYYOV AOYIGKOD, UITOPOVLLE VL TOVUE OTL £ival [ EUTEIPIKN LEAETN
YOopw omd €va TPoidv, YL TO OMOi0 YIVETOL UL GLAAOYN TANPOPOPIDV, Yol VO
SLEVKPIVIGTEL 1 TOLOTNTA TOV TPOTOVTOG LE Pdom To TEPPAALOV OALA KOt TOV OKOTO TTOV
npoopiletar va eKTEAECEL.

Eniong o éleyyxog Aoyiopukold pmopel va mpooeEPEL ol OVTIKELEVIKT Kot oveEaptnn
dmoyn Tov AOYIoHIKOD £TGL MGTE 1 OyOPA VO KATOVONGEL OKPIPADS TNV TodTNTO OAAL

KOl TNV TPOGPOPEA TOV AOYIGUIKOD Y10, TO EPYO TOL £XEL VAL AVAAAPEL.

Xe éva Mo TeYVIKO EMIMEd0 0 €AEyY0G MOV yiveTon €xEl G AUEGO GTOYO TNV €0PeOT

TPOYPOUUOTIOTIKOV Aod®dV, Ta omoio. UmopodVv vo, odNynoovv To AOYIOUIKO GE



AmPOCLEVEG EVEPYELEG KOL O EK TOVTOL VO KOGTIGOVV GTO YPNOTN TOADTILO EPYACLUKO
xPOVO.

Aocyoleiton eniong pe v dwdikacio emkdpwong kot emaindegvong evog Aoyiopkol pe
Bdaon ta TpoTUp KA GTAON TG AVAAVONG TOV AVOYKOV OAAG Kol TNG oxediaong Tov
ocvotuatog. Katoyvpdvel dniadn 0Tt 10 AoYIoUIKO TANPOL OAo OCa TPETEL VOL IGYVOVY
oo OVTO TOV OVOUEVOVTOL VO YIVOUV KOl OUTA TTOL £Yvay HETO TNV VAOTOINGT TOL

GUGTNLOTOG,.

O éheyyog AOYIoUIKOV UITOPET vaL YIVEL G€ OTOI0ONTTOTE GTASIO OALY KUPImG EQapudleTan
HETE Oomd TOV OPIGUO TOV TPOJYPOPAOV GTO GVUOTNUO, ONAad HETE amd TNV

KATOYPOQ| TOV AVOyKOV TOV TPEMEL VO TANPOi T0 chotnua 6tay vAomomOei.

2.2 llowotnTo Aoyiopikov

‘Eva Aoywopikd mov opiletor @g vyning mowdtnrog, eivor to Aoyopikd 1o omoio
TapodideTor 6TOV XPNoTN, otV TPoKaBopIGUEVT TOV PO, OV KOGTILEL MEPIGGOTEPO
a6 060 VTOAOYIGTNKE GTNV 0Py Kot TO 7o Pacikd Tt SoVAEDEL GOOTA.

Me Vv @pacel S0VAEVEL GMGTA EVVOOVUE OTL TO AOYIGUIKO £YEl OGO TO SLVOTOV TTLo Alyal
“bugs” , oAAG Kot wovomolel OAEC TIC OMOLTHGES OAAL KOl TPOJAYPOPES TOL

opioTnKay Kot CLUEOVHONKAV 0md TOV XPNoTN.

2.3 Avvatotnteg EAéyyov Aoyropikod

O1 dvvatdTTEG GTOV EAEYYO TOL AOYIGUIKOD KUHAIVOVTOL GE GUYKEKPLULEVO TAQIGLL TOL
omoia amoteAovVTOL OO SLAPopPES TEXVIKESG KalBoOyNoNg ahdd kot e0peons Tov AdBoug.
Avtég M TEYVIKES AaUPAvouV LTOYT TOVG KOTA KUPLO AOYO TIC TPOSYPOPEG TOL
GUOTHHOTOG OTMC OVTEG OPIGTNKAV, GLYKPIVOLV UE OUOLN TPOIGVTO TOV KUKAOPOPOHV
oTNV ayopd 0ALA Kot Téve 610 1010 T0 TPoidV acKovvTaL EAEYyO0l divovtag E16000VG GTO
CUGTNUA KoL TOPAKOAOVODOVTOS Ta amoteAécpata mov Ba Bydiet og ££000 K.a. X oty
™ @don mpénet va devkpvicovpe 6t ivan advvatov va Bpebovv 6Aa ta AaOn kot dAeg
Ol aTEAEIEC KATOWOVL AOYIGHIKOD, 0OV 1 AOYIKY] TOL €AEyYoL Aoyiouikol givor vo

ocuykpivel v cvumeppopd Tov 0oLV TOoL TPOidvtog pe Pdom Tig peBOSOVLS MOV



OVOQEPOLE TTO AV KO VO, KOTAANYEL GE GUUTEPAGLOTA EQV TO AOYIGHKO ypetdleTal

emmAéov dovAeld Yo va S1opBwBet kar vo umopei va dovdevel dmwg mpoPArénetar.[ 14]

2.4 AGOBn, 6QaANOTO KOL TPOTOS OVTIHETOTIONG

O éheyyog AoyopKov Epyetat TOAAES POopEg oe dldpopa AaBn 1 cedipata ov yprniovv
OLPOPETIKNG  OvVTIHETOTIONG Yo kdBe Eeymproty katnyopio. AdOn pmopel va
EULPOVIOTOLV GTOV KMOKO Kot vo, givol €ite ouvtokTiKng gite Aoyikng ¢voews. Ta
oLVTOKTIKA AGON avryetonilovtor amgvbeiag pe ™ ypnotn Kdmowov depunvéa M
LETAYAMTTIOT]. ZVYKEKPIUEVE Eva TPdypappa o pmopel vo peTayAoTTioTtel €dv dgv
elval cuvtokTikd 0pBo, aAdd amd v GAAN o depunvéag de pmopet va Ppet 10 AdBog
€V dev 10 dlEpUNVEDOEL.

Ta Aoywd AGOn ocvurminmtovv pe v Katnyopia mov acyoAeitor kvplwg o €Aeyyog
AOYIOUIKOV. Xg oV TNV KOTNyopia EUminTouV T0. AABN mov TPOKVLTTTOVV amd EAAEWELS
TPOJYPOUPES TOL GLGTHLOTOS, TOL OTOPPEOLY OO CVOAOKANPMOTEC OTOITNCELS TOV
TEAATT GTOL APYIKO GTAOLOL.

g aut v nepintmon Ba mpénel To cvoTUe va eleyyBel pe Paon T Tpodioypapés
mov Ba 60000V kol Kpivovtag €161, MOV VRAPYOLV CEUALNTO Kol TAPUAEIWYELS GTO
oLOTNUO IOV VAOTOmONKe. ATEAEIEC UMOPEL VO VITAPYOVV KOl OTN GYESIOOT TOV
GUOTNLOTOG LLE OTOTELEGLOL VO VTLEPYOLY XOPUKTNPIOTIKE TOV VO, PNV OVTAVAKAODV TNV
AELTOVPYIKOTNTO TOL GLGTNUATOG OGOV APOPEL TIC APYLKES TPOIALYPOUPECS.

OAo a0 Té PropovV Vo OVIILETOTIGTOVV LE TEYVIKES TOV AVOPEPULLE KOL TPOTYOVUEVOC,
aALG Oev yivetatl va gyyunolv v TANPN ATOCQUANATMGT TOV GUGTHLOTOC AOY® TOV
TOAADV TEPMTOCEWV TOL Oa Tpémet va ereyyBov.

e ovTo TO onpElo TPETEL v avaEPOVLE OTL ToL AOYIKA AGOT Sev glvar To pLovo SVoKOAO
TpOPANpa mov kadeitar vo AVceL 0 Eheyyog Aoyiopkov. Mmopel va vdpEovv onueio
GTOV KMOKA oL va, efvar AavBaopéva, aAld yio va to evepyomomcovpe Oa mpémet va
tpéEovpe 10 ocvykekpluévo onueio. Eqv dev dmocovpe apketd dedopéva €16000v TOTE

VILaPYEL TEPITTMOOT VT TOL CNUELR VO UMV EVTOTIGTOVV KATA TN O1EPKELL TOV EAEYYOV.



2.5 Static Testing

Elvar g popen edéyyov yio Aoyiopkd 0mov 1o AOYIGHKO Ogv ekTeAEital, Kot oty
glval  Pacikn tov dpopd omd Tov duvapko Eheyyo mov Ba eénynoovpe Mo KATO.
Mmnopovpe vo movpe 0Tt YeVIKA Ogv givar €vag AEmTOpEpNG EAEYYXOC TOV AOYIGLKOD,
aAld eAEyyel Kuplwg TNV AOYIKN TOL KMOWKO Kot Tov aAydpduov. Ovclactikd eivan
ELEYYOC Y10 TNV GUVTOEN TOV TPOYPAULOTOS KOt 1 £ETOGT] TOV KAOJKA Yiat TuXOV Ado.
AVTOG 0 TOTTOG TOVL EAEYXOV TOAAEG (POPES YiveTal amd TOV 1010 TOV TPOYPUUUATIGT] TOV
dNUovPYNGE TO TPOYPOULLO, OTOLOVAOVOVTOS KOUUATIO KMOIKA, Y10 VO, EDKOADVEL TNV
dwdkacio. Eniong otov otatkd éleyyo pmopovv va ypnoytorombovv ot pébodot tmv
reviews,twv walkthroughs 1 To@v inspections. Xtn onpepivi emoyn vedpyovv péBodot ot
07010l UTOPOVV VoL EVKOAVVOVV KOl VO GUTOLOTOTOMGOLY TNV Oladikacion Tov static
testing. Mepucé€g omd avtég €lvar ot SIEPUNVEVTEG 1 Ol LETAYAMTTIOTEG TPOYPUUUATOV Ot
omoiot avaAVOVY TO TPAYPOULN KOL OVOPEPOVY GTOV TPOYPUULOTICTH Y10 TUY®V AGON

mov Oa evtomicouy.

Ta LB mov evromilovtat 6 oVTO TO GTAJO NG AVATTVENG CLGTHATOG Elval AYOTEPO
akpBd, amd petayevéotepa oTAOWM, ©TO omoio. To AGON umopel va otoricovv

TEPLECOTEPO YPOVO OAAG KoL YPTLLOL.

2.6 Dynamic Testing

Eivor o 0pog mov ypnoylomoteitor 6tov KAGSO NG TEXVOAOYING AOYIGHIKOD Yol Vol
TEPLYPAYEL TOV €EAEYXO TOL KMOWKO o¢ emimedo ektéheonc. H duvouikn avéivorn mov
yivetar avaeépetal oy €£€Taon TG avTidpaonS KATO0L GUGTHHOTOS, TO OToto £XEl
petafAntd otoyeio ta omoio dev eivar otabepd kol aAAAlovv pe TNV SLAPKED TOV
xPOVOL. ZTOV SLUVOUIKO EAEYYXO TO AOYICUIKO Ba TpEmeL Vo LETOYAMTTIOTEL KO var TpEEEL.
JUYKEKPIEVO 0 SLUVOUIKOG €Aeyyog, ocuvvepyaletar pe to mpdypappa, divoviog tov
dedopéva 10000V, To 0Tolo TaPAyovTaLl o€ dedOUEVA 6000V OO TO GUGTIO KOl OV TEL
HE TNV OEPa ToVug EAEYYOVTOL €V gtvar Ta avapevopeva. Andladn yivetar eKTédeon Tov
kodwa pe Paon éva obvoro amd cevdpra eléyyov Test Cases (TC). Tov dvvapiko
ELeyy0 UTMOPOVLLE VO TOV AOKNGOVLE KoL KOTE TNV OAOKAP®GT] TOL AOYICUIKOD £POGOV
umopovv vo, eleyxBodv Eeymplotd Odpopec evoOTNTEG M OMAL  OlAOIKOGIEC TOL

TPOYPALLLOTOC.



2.7 Black Box Testing

To Black Box testing givor pio pébodog eréyyov Aoyiopikov 1 omoie €AEyyel v
AstrtovpykdTNTOL [OG EQOPUOYNG Y®pig va Pocileton oTIC £0MTEPIKEG OOUES TOL
Tpoypaupotos. Anladn de ypetdleton vo EEpovpe Tov KMOKO, OVTE YpeldleTor va
£XOVLE TPOYPUUUOATIGTIKES YVAOGELC.

Ta Test Cases (TC) mov ypnowponoodvtar, dnuovpyovvtor pe Paon v eEmTEPIKN
TEPLYPOPT] TOV GLGTNUATOG ACUPAVOVTOC VTOYN TIG TPOSYPAPES, OAAGL KOl TNV
oyediaon tov ovotnuatos. [a mapdderypo n omdvinon oty gpdton «Tt mpémel va
Kévelr M ovykekpévn epoppoyn» . Ot €leyyor mov yivovtor pmopovdv vo givol
Aertovpywcot aArd Ko pun Asttovpykol. O gleykg, emAéyet Ko doktpdlet £ykvpo oAl
Kot AavBacpéva dedopéva 16600v kat amo@acilel To opBd amoteléopato e£6d0v.

H pébodog tov Black Box, umopei vo epappootel oe dha ta eminedo Tov AOYIGUIKOD,

onwc Unit Testing, Integration Testing, System Testing [14]k.a.

2.7.1 Unit Testing

2T0V TPOYPOUUATIGHO TO unit testing ivor n néBodog mov eAéyyel EexwploTd KOppATIOL
KOS Yo vo kpivel edv gtvon £topa yo va ypnotporomBovv. To unit testing eivar o
PKPOTEPO KOUUATL TOVL Umopet var eAeyyOel amd pio GUYKEKPILEVT] EQOUPLLOYT.

O o16)0¢ ToVL Unit testing €ivat vo 0mOHOVAGEL KAOE KOUUATL TOV TPOYPAULOTOS KOL VL

amoPacicel 0V To KoppdTIo ovTd Elvat opHa.

2.7.2 Integration Testing

Eivar o éheyyog xatd tov omoiov, Eexmplotég evotnTeg amd TO AOYIGUIKO EVAOVOVTOL KoL
eléyyovtar cav chvoro. To Integration Testing yivetor petd and moAlomAd unit tests ko
pwv amd 1o system testing. [aipvel 6da to inputs Tov ypnoyoromdnkay ce Kabe unit
EEXWPLOTA, TOL GUVEVAVEL IE TPOTO TETO0 MOTE Vo, ONovpynBodv inputs TETO0L MGTE

VO 0vVTOToOKpivovTot 6€ €vo TAGVo To omoio B€Ael va eAEyEet TOo KoppdTt TOV integration.



2.7.2 System Testing

To system testing €ival o éAeyyog mov deEdyetal o €vo. OAMOKANPOUEVO, GOGTNUOL LE
okomd vo  a&loloynoetl v akoAovBEl TIC TPOSLUYPAPEG TOV GLGTNUATOG £TCL OTWS
&xovv AeyxOet. O éheyyxoc awtdg yivetatl ota eninedo Tov black box testing kot £161 dev
elvar amapaitntn 1 yvoon Yo v E0OTEPIKN GYESIAOT TOV KMOKO 1) TNG AOYIKNG TOV.

Yav kovova To system testing, moipvel oG dedopéva €16000V OO TAL SESOUEVO TTOV
YPNOLOTOWONKOAV TO TPV OTO KOUUATI TOV TEPAGAV TOV EAEYXO TOL integration

testing.

O okomdg tov integration testing eivor vo oviyveDoEL OGVVEREIEG GTNV GUVEVMGT] TOL

TEMKOU GLGTNHOTOG AL KO GE DVTTOGLGTHUATO TTOV ATOTEAOVV TO TEMKO TPOIOV

2.8 White Box Testing

To Aeyduevo white box testing 11 aAldg glass box testing elivanr 1 péBodog katd v
omoio. EAEYYOVUE TIC E0MTEPIKEG QOUEG TOV AOYIGLUKOV, TOVG aAyopifovg kot yevika
TNV AOYIKY| TOV K®S1KO TOV ypnotponoteitot 6to Aoyiopikd. Ta Test Cases (TC) og avt)
N TEPIMTMOOT, AMOITOVV OO TOV EAEYKTN VO €YEL TPOYPOUUATIOTIKY YVAOOY LE TNV
omoia o dMGEL 6TO AOYICUIKO dgdopEva 16000V, Yo Vo, neEepyaot] OAEG TIC TOAVES

€KO0YEG TOL TPOYPAUUATOC.

Yrdpyovv ddpopot tomor White Box Testing, mov pmopovv va ypnotpomombovv. Eivat
10 Application Programming Interface (API) Testing o6mov yivetar €Aeyxog tov
Aoyopkov pe v ypnomn APIs, aAld kot to code coverage 6mov onpovpyodvtar TC ta

07to{0 KOADTTOVYV GUYKEKPLUEVO KPLTIPLXL Y10 KAAVYT] TOV KMOOKA K.0L.

To white box testing pmopel va ypnopomombel oe moAAEG mepumtmoelg O0nwg Unit
Testing, Integration Testing, System Testing k.0. Avty n pébodog pmopei va
avokoAOYeEL TOAAG mpoPAnuato Ouwg votepel omnv gopeon Aabdv, 1 axoOud Kot

ATELEIMTOV KOUUATIDOV TOV 0POPOVV TO GTOLXELN TV TPOSLUYPAPDV
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2.9 Grey box testing

Av106 0 TOmog eAéyyov Aoyopikov eivar 1 évoon tov Black box kot tov White box
Testing. IIpoomabel va mpocapudcel ta mieovektinpato tov kébe tHMOL KOl Vo TaL
EVAOGEL GE VO OMOKANPOUEVO TOTTO OV €ivail avdTEPOS ad ToL ave&dpTnTa GTOLYXEIR TTOV
10 amaptilovv. To Grey box Testing pmopel va mhpet v €0KoAN mTpocyyion tov Black
box Kot va TV evempatdcel otny 1Wéa Tov White box.

[To cvykexppéva oto Grey box testing, o eAeyKTig EAEYYEL TO cVoTNUA Ao EEM OTMC
kdvovpe kKo oto Black box, 6pmg pe avti v Taktikn yvopilovpe Tig SOUES Kot TOVG
aAyopiBuovg ToL TPOYPAUUOTOS , £€TGL Olvovpe kaALTEPO dedopéva 10000V TOL

UTOPOLV VO LLOG dMGOLV O GNUAVTIKE OTOTEAEGLATA Y10l VO, KPIVOULLE TO GUGTNUA [LOGC.
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3.1 Ewayoyn

Xe owto T0 KEPAAo Bo avaAdbcovpe TEPIANTTIKG (o YA®ooao 1 omoia Oa pog stvon
ATOAVTMOC OTOPUiTNTN Yo TNV avVATTUEN QLTS TNG EPYUCING TOCO Yo TNG £VVOLEG TOV
pmopel var TpocPEPEL, OAAG KoL Yol TV dNpovpyicl TOL 1010V TOL AOYICUIKOV. AVTN 1
YAOGGo mpoypoppaticpov ovopdletar Java Modelling Language (JML) n omoia eivon
pio  YA®ooo mpodloypap®V  GUUTEPLPOPICTIKNG  OLUTPOCHOTIOG. Xpnoyomotet
EKQPACELG Ol OTOlEG LITOPOHV VA XopaKTNPLoToVV ¢ pre conditions kat postconditions,
omov preconditions ivat ekppdcelg ol omoieg Tpémet va givar aAndeig akpipdg tpv amd
TNV €KTEAECT] KATOLOL KOUUOTION KK, eved postconditions mpémet va eivar ainbdeig
duecog petd v ektéheon avtod tov Koppatwov. H JML coav yAdooo €yet v
duvaTOTNTO VO TPOGPEPEL TN ONUOAGLOAOYio Kot To Héca mov ypeldleTor yuoo va
TEPLYPAYEL TANP®OG OAN TNV GLUTEPLPOPA EVOG TUNUOTOG KMIKA YpouuEvo og Java,
xopic Kapio acheei 00TOG Oote Kbe TPOYPOUUATICTAS Vo propel va Kataiafaivel
aKkpPOg T EKPPALovV o1 TPodypapEs avtég Ypauueves oe JML. Kdbe mpodiaypapéc
umopovv va optotovv oe ML, gite og Eexmplotd apyeio OTOL VoL GUYKEVTPOVOVTOL EKEL
OLEC Ol AETTOUEPELEG TOV TPOSYPAPDV KOl GTO 1010 TO apyelo e oVTO TOL TTNyaiov
kodka oe JAVA. Eviodtolg edv emAéEovpe va YpAWOLUE TIG TPOSIYPAPES OVTES GTO
apyelo péca otov KOdka Ba mpémet va Tig Palovpe evtog oYoAmv 00TMG OCTE VO PUnv
emnpealovv tov vmapyovta kmowo. H avaykn ovt) odnynoe oty dnuovpyio
gpyoreiov, yia ta omoi Ba avapepBodpe mo peTA, TO oMol VO UTOPOLV Vo
KataAlofaivouy Toug TEPLOPIGHOVS VTOVG, OVTMG MGTE V. YIVETOL EPIKTN M XPNOT TOV
GUUTEPLPOPICTIKOV TANPOQopLdV Tov mapéyxel 1 JML. Eniong n JML elvan yAdooa 1
omoia Pacilel g Wéeg g amd tovg Eiffel [5], Larch n onoia givar pia mpocéyyion yio
aVGTNPN SOTHTWGCN TOV TPOSYPAPAOV Yio EVOTNTES TPpoypouudTov Kot Refinement
Calculus 1 omoia gtvon pio avotpodTEpa dopmuévn popen g nedddov Prpa pog Prpa
EKAETTLVONG KATA TNV dNUIOVPYIR EVOG TPOYPAULATOS, LUE TO CKENTIKO VO TPOGPEPEL
OQVOTNPES KOl TUTIKEG ONUOGLOAOYiES, He TIG omoleg va pmopel vo exk@pdlel Kdbe

Tpodlaypaer mov Ba tng dobel amd omolovdnTote TPoypoupaTioT g Java. Emiong n
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JML axoiovfel v pébodo Design by Contract [5] n omoia sivor por péBodog yio
oyedlaon €vog Aoyiopkov. Tnv pébodo avty pmopoldUE Vo TV UETAPPAGOLUE ®C
2yedlaon pe ZopPforato, 6mov pa kKAdon dwatnpet éva cupPforaio o omoio £xel dvo
ntoyég H mpdm mruym etvan 6Tt 10 KdAeopa TG KAAoNG Ttpémet va yivel pe tpdmo tétoto
€101 MOTE VO IKOVOTOL0VVTOL ToL GLUPOAAL TTOV EIVOL GYESAGIEVA Y10 OLTH TNV KA.
H devtepn mroym givan 6t 1 KAAGN HE TN GEPA TS KATA TNV EMGTPOPN TOV dEd0UEVOV
g Ba mpémetl va wavomotel ta cupPoAata Tov g Exovv 000l Yo Ta amoteAEGOTOL
€€6oov. Avtd ta cvupporaia eitvar Ta precondition aAAd kot ta post condition ta omoia

Exovpe avapépet.[1][3][4][6][7][10]

3.2 Xovreén ™ JML ko mapadeiyporta

H JML onoc €&ovpe avagepbel péypt otiypung €ivor po ovotnpr] yAOGGO
npodtaypaeav g JAVA. Tlpoodiopilel tnv copmepipopd pog khaong e JAVA, ya
TIG OMOQAGELS OV TTAPONKaAY Kot TPEMEL Vo akoAovOnBovv katd ™ edon g oyediaong
AL Kot TG vAomoinong. O Kabopiopds Tmv mpodaypaedv YIVETOL LE TNV EICAYMOYY|
kodka preconditions, post conditions kot invariants. ['la vo propel o kddkag g JML
va ypnoponombel e0KoAd Ol EKPPAGELS QVTEC EIGAYOVTAL GE GYOAO. GTO .java apyeilo
petald tov: /@ ... @* M petd ond //@. Mepwég amd g AéEelg KAWL TOL
ypnoponoteig oty ovvraén g n IML givaw o (requires, ensures, signals,
assignable, pure, invariant, non null ) kot pePIKEG GANEG EKPPAGELS Ol

omoieg Ba avapepbovv (\old, \forall, \result , \exists ) [1][11][12].

3.2.1 Preconditions ka1 Postconditions
Ta preconditions pag peBooov givar ot TpodiaypagEég o omoieg mpEmeL va 16HOVV TPV
va kadeotel n péBodog. H AéEn xhewdi mov kobopilel pa precondition eivor m AéEn

requires. H cuvtoén sivor wg e&0¢ :

requires amount >= 0;

14



Ta postconditions eivatr ot wpodioypapég o1 omoieg mPEMeL va. 1oybovy petd mov Oa
kaAeotel 1 péBodog. H AEEN khedi mov kabopilet pia precondition givon ) AEEN ensures.

H obVvraén eivor og e€ng :

ensures balance == \old(balance-amount) && \result == balance;

Yvvtaytika ta preconditions tomobetovvion oty apyn Kot ta postconditions 6to TELOG,

OTMG TO TOPASELY AL

/*(@) requires amount >= (;
ensures true;
@*/

public int debit(int amount) {
b

‘Extato postconditions pmopovv va dniwBodv petd t oNiAwon tov ensures, pe T

y¥pNoN ToV signals, OT®G QaiveTal o KAT®:

/*(@ requires amount >= 0;
ensures true;
signals (ISOException e)amount > balance

3.2.2 invariants

Ta invariants pog kAdong eivor mpodiaypapég ot omoieg mpémetl va. dtatnpodviot amd
Oleg TIg peBddovg g KAAoelG, To omoia €yovv TV wWWOTNTA va Bonbovv otnv
Katovonon Tov Kodika . Mmopobpe vo movue 6Tt To invariants GOUTEPIAAUPAVOVTOL GE
OAa ta preconditions kot postconditions. Emiong ta invariants wpénet va dtatnpodvton

akopa Kot 0tav mapatnpeiton kdmowa e&aipeon. ‘Eva mapdostypa etvar to mo kdto:

public class Wallet {

public static final short MAX BAL = 1000;

private short balance;

/*@ invariant 0 <= balance && balance <= MAX BAL;

@*/

15



3.2.3 non_null

Mepwd amd ta invariants ta preconditions kot postconditions ypnoiponoovvTaL Yio Vo,
onAdcovy Ot o petaPAnT) oev mpodwaypdeetal vo eivar null. H ékppacn non null
elvar pa evoALOKTIKN o Ypiyopn HEBodog mov pmopel vo kdvel axpipag to id610. Eva
apadetypa yuo to non_null eivar:

private /*(@ non null @*/ File[] files;

void createSubdir(/*(@ non null @*/ String name) {

Directory /*(@ non null @*/ getParent(){

3.2.4 Assert

Ta Asserts xoBopilovv o mpodwypagn mn omoie mpémer vo tnpnbel oe éva
ocvykekpiévo onueio péoa otov mnyoaio kddwo. H AéEn kAewdl assert — €xet
ocoumepAneBel ka1 omv java, evrovtolg ot JML pmopodpe vo ek@pacTOVUE
neplocotepo. [Na mapaderypa og éva for, while, if kKTA

ifi<=0]j<0){

belseif j <5) {
/@ asserti>0&& 0<j &&j<5;

} else {
/l@ assert1i>0 && j>5;

3.2.5 Assignable

Me v éxepoom Assignable, meplopilovpe tic mbavég avabéoelg mov pmopel vo

cupupodv oe kamota péBodo. Ia mapdderypa mo kato PAémovpe 0Tt 61N péBodo debit
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umopel va yiver avdBeon poévo oto medio balance. H mpoemideypévn tun yuoo to
Assignable eivor to \everything, 1o omoio onuoaiver 6t éyovpe 10 Owaiopo vo

avafécovpe THES o€ OAa Ta TEdiaL.

/*(@) requires amount >= (;

assignable balance;

ensures balance == \old(balance)-amount;
@/

public int debit(int amount) {

3.2.6 Pure

To modifier pure agopd pévo pnedddovg Kot KaTaokeLAoTES. ANAMVEL OTL KOTd TNV
extédeon ¢ nebddov kavéva amd ta medio TN 6 UTopel Vo TAPEL TN Kot VoL ETLPEPEL
Kamola oAAayr] 6TV KATAGTOOT TOV TPoypaupatos. Me aida Adywo n péBodog pmopet

va yapoktnplotel og kot Assignable givor to \nothing.

public /*@ pure @*/ int getBalance(){...
Directory /*(@ pure non null @*/ getParent(){...

3.2.7 Visibility

H JML vrmoompiler oiec T1g Pacikés opatdtnteg mov vrootnpilel kot n JAVA.
Yuykekpiévo vmootnpilet Tic opatdtnteg public, protected ko private. H IML €yet tv
duvatdnTo Vo Yorapmdvel Tng opatdttes Kamowwv otoyeiov g JAVA yu va
UTOPEGEL VO TIG YPNOULOTOWCEL Y10 AOYOLG TTPOSYPUPADV. ZVYKEKPEVA OTAV €V
otolyeio eivon private, pmopetl va o kvel o€ public Bdlovtog umpootd Vv Ekepaoct

spec_public. Dvoikd to 1510 1oYEl Kot Y10 TIC AAAEG OPATOTNTEC.

public int pub;
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private /*@ spec public @*/ int priv;
//@ requires 1 <= pub && 1 <= priv; // OK
public void pub2(int i) { ... }

3.2.8 Exgppaoceic JML

O ekppdoels 1ig IML eivan évag emmiéov tpoémog mov pog divel v dvvatdtra va
Umopovpe va aAANAETOpAGOVLE e TIG O1dpopeg KAAoELS TG Java, Tig nefddovg adid
KOl TOVG TEAECTEC TOL  YPNOGUWOTOWOVVTIOL. Mg avtdV TOV TPOTO UTOPOVUE VO
TEPLYPAYOLLLE TO TPOYPOULO LG HE pia To dvvath ohvieon mpodiaypapmdv. Mepikég
amo TIG EKPPACELS Etvat:

3.2.8.1 \old

Me v éx@paocm avt UTOPOVUE VO GULYKPATNGOLUE GTN WUVAUN TNV TN LG
petafAntig n onoia £16iABe otnv pébodo.

3.2.8.2 \forall

Elvar évag mocotikdg telectnc mov eAyyel TNV cLvON KN Tov B akoAovOncel Kot gbv

enaAnfevetal T0TE EMOTPEPEL true, OAAMGDG emoTpEPel false.

3.2.8.3 \result

Me v €K@pacn avTn UTOPOVUE VO GUYKPATICOVUE TO OMOTEAECLA TNG EMIGTPOPNG
pog pueboddov. Ae ypetdletor va opicovpe ToV TOTO TNG, AoV ToipveEL TOV TOTO TOL
OVTIKEWEVOD 1) TNG LETAPANTIG TOV EMGTPEPETAL.

3.2.8.4 \exists

O mocoTIKOG TEAEGTNG TOV EMOTPEPEL true 6V £6TM Yol fia TN HEGH GTO TTEGIO TILAOV

1oYVEL TO KOTNYOpM e TOL opileTa.
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3.3 Epyoieio yio JML

[a va propécovpe va eneEepyactovpe Tig mpodwaypapés o JML émpene Katd kovplo
AOyo va Bpodpe kamown gpyaieion Ta omoiot Vo Uwopohv Vo KOTOVOOUV TNV YADGCGCO.
TPOJYPUPAOV CUUTEPLPOPIOTIKNG dtompocwmiag JML, kot va evtomilovv edv 10
npdypappo mov Bo akorovBel mAnpol T1g Tpodiaypapég mov Tov Exovv d0bel. Tlapdio
mov 1 JML pmopet va ypnoponomBel yio 6Tatiky] avaAvoT Tev Tpodiaypopav, 1 oroio
avaivon dev ypetdletal vo petaylottioet Tov kodika JAVA mov akolovbel gviodtolg
umopet va, ypnopomondel yio vo emaAn0evoet To amoTeEAEGIATA TOV TYOioL KOOKO GE
L0 EQAPLOYY], £TGL LTAPYOLV KoL EPYOAEID TAL OTTOI0L AGKOVV OLGTNPO SVVAIKO EAEYYO
OT0 O1POPO. OMOTEAEGHOTE TOV KOOWKA, TO OTOi0. QPOPOVV Tr SLVOIKY OAAOY™

petafantov yeprompiov k.o. [10][11].

3.3.1 JML2 Eclipse Plug-In

To epyoreio JML2 Eclipse Plugin givar 10 epyoieio to omoio ypnoipomoiOnke
meEPLocOTEPO oTNV gpyacia avtr). O Adyog givar 0Tl €xel evoopatopéva OAa To Bactkd
gpyodreia g JML oto mepiBdArov avamtuéng Aoywopkov Eclipse. Ta epyodeio ta
omoia pumopovv va ypnowonomBodv eivarl to jmlrac, jmlc, jmldoc, ta omoio kot Oa
e&nynbovv mo kdtw. Oro ta epyareio mov vmdpyovv péco oto Eclipse IDE eivan
EVOOUATOUEVO LLE TETOLO TPOTO MGTE VO LWITOPOVV VO, ATTOOI00VV TANPMOG GTIS ATTOLTI|CELS
™mg YA®ocog mpodtaypapadv JML oe cuvévaoud mlvto pe TOV KOOKO YPOUUEVO GE

JAVA [10][12].

3.3.2 Jmlc

O JML Compiler givor to foacikd gpyaieio 1o omoio maipvel cav €i60d0 Tov £va apyeio
kodwa JAVA mov mepiéyer mpodwypapés ypoupéves oe JML ko petoylortrilet
oAOKANpo to apyelo. Metaylmttilel ta JML statements to omoio to. PETOTPETEL GE
runtime assertion checks yio vo pmopovv va ypnoiponombovy katd ) Aertovpyio Tov
npoypaupotoc. Emiong petayrottifer kor tov kdowa Java, otov omoiov ackel Toug
eréyyovg mov Bprke amd v JIML. Edqv vrdpyet mapaPioccn tov assertions avtdv toOTe

EVILEPDVEL TOV TPOYPOUUUOTIOTEL OTL VTN PYE AAOOC GTIG TPOdALYPAPEC.
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3.3.3 Jmlrac

Me 1t ypnon tov jmlrac pmopodpe va cuvovdcove TG amottovpeves Pipirodnies yio
aviyvevuon TV TapuPlidcemy TMV TPOJYPUP®OV, TOV £X0VV Katoypapel pe tov JML
Compiler, kot eniong divel v duvatdTTo 6TO XPNOTN Vo TPEEEL TO EKTEAEGILO OpyElo

LLE TG TPOLALYPAPES Y10 aviyveLon TV AaBdV.

3.3.4 Jmldoc

To epyoieio avtd Acttovpyel g evoliaxtikd Tov Javadoc, dnAadn sivol éva epyaleio
TO OTO10 UETOTPEMEL TOL YOPOUKTINPICTIKA TOV KAAGE®V, TOL GYOMa Kot TIG OnAwacelg ML

oe apyeia .html To omoia texkunpLOVOLY TOV KOO KO TIG 1O1OTNTES TOV.

3.3.5 AutoJML

Me 10 AutoJML pmopovpe va dnuovpyncovpe avtopata tpodtaypapés o JIML, facet
TOV oKeAETOV TOL TMyaiov kMoo oe JAVA aAld kol and GAAeS TPOdLoypapég Tov
umopet vo vtapyovv oe IML. To mpoypappa avTd TapAyel dVTOUATO TIG TPOIIYPOUPES,
YPNOCLOTOIOVTAG Hiot VYNAGTEPOV EMTESOV YADGGO KAOOPIGUOD GUUTEPLPOPDV OTMG
0. TPOTOKOAAQ TPOSAYPUPADV OGPAAELNG OALL KOl TO AlypAUUOTO KOTOGTAGEMV

UML.

3.3.6 ESC/Java2

To ESC/Java2 eivan éva gpyoreio 1o omoio ypnowomotel v pébodo tov Extended
Static Checker for Java version2 ) Avtd 1o TpoypoULATIOTIKO epyaleio mpoomabel va
aviyvedoel Kowd AdON ta omolo TPoKHTTOVY KATA TOV XPOVO EKTEAECTG OVOADOVTOG
oTOTIKA TOV 7Tnyoio Kddwka Java kot Tig avotmpég mpodiaypapéc JML mov €yovv
optobel. O yprioteg pmopoHiv va edéyEovv to péyebog kot Ta d1dpopa £idn EAEYYOL TOL
npaypatonotel to ESC/Java2 cvpfoiilovtog ta mpoyplppoto Le oYOAL0 GUYKEKPILEVIS

tpomomoinong mwov Aéyovtan pragmas [9][10][11].
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3.4 Alra Epyadeio

Extdg amd ta epyaieio to omoio ypELOGTIKOLE Y10 VO OOVAEWOVLE LE TIG TPOSLOYPUPES
mg JML, vmpyov xt dAha epyareio to omoila amodeiytnkav e&icov ypriclua kot
amodoTIKA Yia vo £pOet €1¢ TéEPag M epyacia avtr, avtd givar to NetBeans IDE, kat to

FileTypesMan.

3.4.1 NetBeans IDE

To NetBeans (Integrated Development Environment) eivor pio pio oAokAnpopévn
EPOPLOYTN AVOLYTOL KMOKA, Y10 Tapaymyn npoypappdtov. [Ipoceépet dha ta epyaleio
mov  ypelovIol Yy Vo ONUOLPYNCEL EMAYYEAUOTIKEG EQOAPUOYES TOL  APOPOVV
IOTOCEMOEG , EMYEPNCLOKE TPOYPAUIAT, EPAPUOYES Yio KV TA TNAEQwvVa K.o.. To
NetBeans IDE, mpooeéper v duvatdOTNTe  TPOYPOUUATIGHOD GE  YADOGEG
TpoypoppoTicpoy onwc:Java , JavaScript, PHP, Python, Ruby, Groovy, C, C++,
Scala, Clojure, k.a. Xtn mepintoon pog 1o NetBeans, emA&ymke ylo v tkavotnto T0v
va poypappatitel oe JAVA oAAd Kol To EVOOUATOUEVO EPYAAEiD TOV TO. OO0l GOV
TPOGPEPOVY £VOL OAOKANPOUEVO GOVOAO €MAOYNG omd gpyolieio Yo TV KATOGKELN

STPOCHOTLOV AOYIGUKOD.

3.4.2 FileTypesMan

To FileTypesMan ivon pior epappoyn n onoio cov epgaviCer pia Aoto pe OAeg Tig
EMEKTACELS TAOV OPYEI®V KOl TOL TUTOVG TOLG EYKATEGTNUEVO GTOV MAEKTPOVIKO
vroAoylot. ['a KaBe THmOL apyeio TO TPOYPAULL AVTO GOV EMTPEMEL VAL OELG APKETEC
TANPOQOPieg OGS TNV TEPLYPAPT] TOV, TO GVOLLO TOV TOTOV TOV, TOV OVTIANTTO TOTTO TOV
Kkdmotleg onuaieg mov ypnowonotel k.o. Me 1o FileTypesMan pmopodpe gdxora v
enefepyaoToE TIC WOTNTEG KOl TS onpaieg mov mpodiaypdpovv kdbe TOTO
TPOYPAUUOTOS KAODG ETIONG LOG EMLTPETEL VO, ELGAYOVLLE 1 KOl VO Storypayovpe KAmoteg

evépyeteg mov BELovLe Yo omolodnmote THTO apyeiov.
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4.1 Ewayoym

O peydhog dykog amd to AaBn Ko amd Tig ampocelieg mov yivovtol 6tov Tnyoio KddKo

eVOG TPOYPAULOTOC, TOV TOAAL OO AVTA TPOEPYOVTAL KUPImG amd Tig 1deg ontieg mov
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ouveymG emovalopuBavovtal, 0dNyNoe 6TV avAayKn Yo, SNUIOVPYIo KATO0L AOYIGUIKOD
mov va umopel va Pondnocer otov erayiotomoinon avtdv tev mpoPAnudtov. Eva
Aoylopikd to omoio vo €xel avtopaTomompéves neBdOoVg ol omoleg vo. Pmopovv vo
ypnowonomBodv gvkora kot ypryopa. O K. Iwdvvov [8] kaw o M. Apyvpov [1]
TPOTEWVAV GE TPONYOVUEVEG UEAETEG TPOTLTOL AVIXVELONG OVTOV TOV AoV pe TNV
ypnon ™m¢ JML. Avtd to mpdtuma pumopovv vo evoopatmfodv gdKoAa Kot ypriyopa
OTOV KOOWKA, He OmAEG avtopotomompéves pebddovs. Emiong pe v déo avt
pumopovpe va evoopatmbodv cg Eva Aoyiopkd ot kuplotepes aitieg Aabov [2] Kot o
TPOYPOULUOTIOTNG VO UTOPEL Vo EAEYYEL TOLTOYPOVA TOAAES atieg Aabmv Tov pmopel va

TPOKAAOVVTOL GTO TPOYPOLLLLAL.

[To xdt® Ba Eavabounbovpue ta Tpdtuma Tov TPoTAdnKay Kot Enynonkay ard tovg K.
Iodavvou [8] ko 0 M. Apyvpod [1], Ta onoia Ba ypnoyoromBovv 6to Aoyiopikd mov Ha
mapovclactel oe petémerta evotnta. Emiong ta mpdtuma avtd pmopel vo vrEsTnKOV
Kkdmoteg aAlayég ot omoieg Ba e€nynBoviv.

Ot mpdtaon avTdV TOV TPOTOTMV, O0ONYNGE OE TEPLCCOTEPT EPELVA, YO, EVPECT
TEPLGGOTEPMV TPOTOHTTOV KO TEPMTOGEMY 7oV pmopel va fondncsovv tov ypnot. Ta
Kavovpyla Tpotuma B eEnynbovv pe mo mwoAAY AemTOUEPELD GTO TEAOG TNG EVOTNTOG

QTIG.

4.2 IIpotewvopeva Ipotona Aabov 6g JML

Onwc éxel avaeepbel, oe avtv v gvomnta Ba eEnynbodv ta mpodTLIIAL TOV EYOLV
npotabel amd mponyovpeveg peAéteg aviyvevong Aabov pe v ypnon g JML, étot

MoTeE Vo Yivel katavonty| 1 Aettovpyia Toug 6To AOYIGUIKO TTov B vAoToNnOEl.

4.2.1 lIpétvmo Division By Zero

To mpdtvmo avtd aviyvedel to AaBog vroroyicpod (Computation error) mov pmopet
va yivel 6tav dtop€covpe pe To Undév o€ o padnpatikn tpaén. O tpdmog aviyvevong
ToV givon pe 1o va 0écel meplopiopd 6t n petafAnTn mov dtoupeital 6 pmopel vor Exet
mv T undév, Kabag emiong kot de d€xetar 1 nEB0d0g vo emoTPEWEL TIUN UNdEY,

EMELON €AV VIAPYEL TO UNOEV TOTE VIAPYEL KL TO EVOEYOLEVO va. Onovpyn el o Adbog.
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4.2.2 TIpotvmo Array Index Out Of Range

Avtd 10 TpdTLIO AviXveDEL TO AdBog eAéyyov opiwv (Boundary checking errors) .
2uykekpluéva, aviyvedvel v mpoondbeia tpdsPaocng oe Béon peyardtepn tov peyédovg
evog mivaka. O tpdmog mov Aettovpyel 1 aviyvevon etvat, TPAOTO LLE TOV TEPLOPIGUO GTO
yeplompo vo £xel null tiun. ‘Enerta eAéyyet edv o Bpoyyog mov Ba viomomOel oty
péBodo elvar evtdg TV mAGI®V TOL TTivake Kot 1) TEAEVTOi0 TN oTOV Tivaka va 000el
O¢G OMOTELECUO O KAmMOw UETAPANT. Xmueudvetor Ot €00 £yve 010pBmon otnv
EKQPOOT] TOL HOAG GYOMAGTNKE, EMEWON N T TOL SVOTOV GTO TEAOG OgV eAeyOTAV

oMOTA.

4.2.3 IIpétvmo String Index Out Of Range

[Ipdtumo 10 omoio aviyvevel Adbog eAéyyov opimv(Boundary checking errors), Sniodn|
v mpoonadeia yio tpodcPaoct oe BEon peyoardtepn omd 10 uNKog pio cuuPorocelpdc.
O 1pOTOC OV GOVAEVEL 1| CLYKEKPUWEVN aviyvevon, lval e TOV TEPLOPIGUO OTL M
petafAntrn tomov string, dev mpénet va £xel null Ty Kabdg emiong Kot e TNV €160y®YT
QoG Ekepaomg assert 1 omoiot €100TOlEl TOV TMPOYPOUUOTIOT] €0V TO Oplo TNG

ovpPorocelpdc Eemepactovv.

4.2.4 Ilpétvmo Array Store Exception

To mpdtvmo CWTO aviyvevel AdOn TOmeV dedopévov (Data Type) kot cvykekpyéva
AVLYVEVEL TNV TPOCTADELD Y10 KATOXDPNON OEDOUEVOV GE Tivaka Un cvppatod TOToL.
To mpoTLTTO TapaKoAoLOET TOV peTpn T va glval pikpOTEPOG amd o pEyehog tov mivaxa,
Tov Bpoyyo g pebodov va givar eviog Tov mAaciov kabmg eniong o TVTOG TOL TvaKa
va glvar o Tomog mov opiotnke. Emiong aviyvedel 611 0 tomog g petapintrg Oa sivan

oLUPBOTOC LLE OVTOV TOV THVOKCL.

4.2.5 IIpétvmo Dereferencing Null

>t ovvéyela 1o mpdtumo Dereferencing Null aviyvevel AdOn Eykvpdtmrag Asdopévaov

(Data Validation). Aniodn eivoar vmedBvvo vo mopoakoAovBel yuo TVXOV  pn
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apywonoinon dnuovpyiag avtikelpévov péoca otnv péBodo. EAéyyxer 61t xotd ™
dugpkel Tov ypnotpomoteiton n pEBodog, M petafAntny mov etvor vrevbOHvv Yy va
apyKonomoetl tov mivoka Bo kopaivetor PETOED TOV UNOEVOS Kol TOL HEYEBOLG TOL
mivaxko mov Bélovpe va avtiypayovpe. Zav TeMkO EAeyyo to mpdTLTOo givar vVITELOVLVO
Yoo va aviyvevet T pébodo va pumv emotpéyel Tyun null, dnAadn vo amotdyel otV

OPYLKOTOINGT TOV XEPIGTNPIOV TOL TTIVOKAL.

4.2.6 IIpétvmo Stack Overflow Area

To endpevo mpodTLTO AVIYveDEL LB eAéyyov opimwv (Boundary checking errors) mov
TNV TEPITTOOTN VTN EAEYYEL €AV €yve TpoOcPaom e Béon peyardtepn and to péyebog
plag otoifag. Xvykekpipuévo oto mpdétuvmo avtd 1 péBodog mpoomabel va Ppet to
Tapoyovtikd evog apuov. Edv dpwg mpoomabncovpe va Ppovpe 10 mopayovtiko
Kdmolov apBpov peyolvtepov tov 12, 10te 10 amotélecua o Oa pmopel va uiaytel
oTN KvNun evog integer, apol OTMG Eival YVOOTO 0 HeYOAVTEPOG 0plOUOG TOL UITopEl va
evAoytel ot pvnAun €vog integer eivar o 2%.1. 2 mMEPITTOON PG Yo Vo EXOVUE
ocwotd amoteAéopato or ekppdoelc JML, mpodiaypdpovv TO oLOTHHO VA NV
vrohoyilel 10 TapayovTiKO ToL gival pKpOTEPO TOV €VOC M peyaAdtepo tov 13 yia va
unv vrapEovv opdipata.. Emiong vrdpyer o meplopiopdg o omoiog aviyvevel 0Tl TO
arotédecpa Ba givor pkpdTEPO amd TNV UEYOADTEPT T TOL UTOPEL VO TOPEL W0

integer petafinty, dniaodr| to 4294967295.

4.4.7 IIlpétvmo Unsorted Table

Eivar vevBovo yio AdOn dwyeipiong dedopévov(Data Handling) 6mov aviyvedel Eva
un ta&wounpévo mivoaxka. ITo avaivtikd oto mpdtumo avtd £xovpe TNV ELGAYOYN EVOS
mivaxo otV puéBodo o omoiog mpodiaypapetar vo givar ta&vopnuévos. 'Etot vdpyovv
0l EKQPACELS TOV TAPOKOAOLOOVV TO XEPLOTNHPLO TOV Tivake vo punv givor null kot 1 o
péyebog tov mivaka va eivan peyaAdtepo and 1o unodév. Emiong o mivakag eAéyyetan edv
T oTotyela Tov givor Tavopunuéva , Yo vo Uropet va Tpoympnoet xwpic TpoOPANUa

dvadtkn avalnon mov akoAovOel.
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4.2.8 Ilpotvmno Infinite Loop Due To Mathematical Operator

T1o mpoTLVIO aVTO dryepiletor AdON amopdocwv cuvOnkng (Decision statements)
agol cuvavtdpe TPOKANGN oTEPUOVOL  Ppdyxov  AdY® AovBaouévng  xpnong
panpatikov teheotn péoa otov PBpdyyo tov while. I'a va edeyyBet 1o AdBog, avtd to
TPOTVTO  ONAMOE EKPPAGCEL Ol OToieg €Aéyyovv OTL Ol dvo HETOPANTEC mov Oa
ypnooromBovy otnv cuvOnkn elvar peyolvtepeg tov punodevog. EmmAéov vmapyel n
cuvOnKn 6mov N agaipeon TV 6V0 aplBu®V dev TPEneL va Lo dtvel apynTikd aptduo,
omotav Pefardvovpe Tt 0 peTpnTng elvon peyaAvtepog amd 1o péyebog mov opicaype Kot

OTL 0 PETPNTNG HEWDVETOL KaTh Eva kABe popd péca otov Ppoyyo.

4.2.9 IIpétvmo Infinite Loop Due To Logical Operator

21 ovvéxew 10 mPOTLVIO TOL aKoAovBel dwayepiletar AdON amoedcemy cVVONKNG
(Decision statements) o@o0 ocvvavidue mnPOKANGCT aTépUovoy  Ppoyxov AOY®
AavBoaouévng xpnong Aoyikov tedeotn. O mpoypappotiots 0élel vo petpnoet mtdéca
ototyelo tov mivaka givor PEYOADTEPO TOL 5, KOU GTN TEPIMTOON OVTH O AOYIKOG
tedeotg Exel TomoBenOel AovBaospéva. O TpOTOG AVTILETOTIONG TOL AOYIKOL OLTOV
cQdApnoTog TpdTa pE TNV TpobimdBeon Ot T0 YEPLoTNPO TOV Tivakoe dgv eivarl null.
Eniong eAéyyetor 1o amotélecpa g pebddov 6tL 0 petpnmg tov Ppodyyov Oa givan
EVOLAESO GTO UNKOG TOL TivoKo KoO®OG emiong eAéyyel TV TOCOTNTO TOV GTOLXEI®V
mov Ppédniav va egivor peyoivtepa omd tov apBud mov d0Onke ko €dv gv Ttélel

UNOEVIGTNKOV TO GTOLYELD TTOV OEV Elvat pHeyaADTEPQ OO AVTOV TOV apPlOud.

4.2.10 IIpoTomo Negative Array Size

AxoAoVBmg Ba ypnoipnonombel kot To mpdtLTO negative array size, T0 OnOi0 AvVIYVEDEL
AGOn  EAéyyov(Control errors) oAAd 7O GCULYKEKPIUEVO TNV ECAYMOYY OPVNTIKOV
peyébovg cav Béon otov mivaka. AvTO EMTLYYAVETAL HE TNV XPNON EKPPACEDV TOL
eléyyovv OTL M Tiun mov Ba dobel oV apyuonoinon g TnNg Tov mivaka Oa givor
HEYOADTEPT] TOL UNOEVOC, KABMOG emiong OTL TO0 YXEPIOTNPO0 ToL Bo EMOTPEYEL GOV

amotéleopa M péBodog dev Ba etvar null.
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Ta endpeva TpodTLTIO TOL OOl AKOAOVONGOLVV Elvar TaL TPOTLTTO. TOV dNUOVPYNONKAY GE
LT TNV OMAMUOTIKY Yl TNG OVAYKEG TNG ONUIOLPYIOG TOV AOYIGHIKOV 7ov Oa
akolovOnoetl. Ilopaxdteo Ba 600el po Aemtopepr|s avoeopd o©to. TPOTLTO AVLTA
eEnyodvrog Ta AN Tov aviyveLoOLV, TOV TPOTO AEITOVPYING KoL YEVIKA T TPOPAN LT

OV OVTIUETOTILOVV.

4.2.11 IIpotono Diff Size of Parallel Table

210 mpoTLTO atd avtipetonilovpe v mBavoTHTO dNUoLPYING Kol ¥PNCYLOTOINoTG
V0 TAPAAANA®V TIVAKOV He aAANAoeSapTnUEVE SEOOUEVA, TOL VO UV €XOVV TO 1010

UNKoG pe Kivouvo AaBovg 6To TpdypOLLaL.

4 "ResHPwl Tl s o= Chjikne
peblic olass SipsOfParsllelTables | SONL R
=, SteCeParabeiTibles
frec krpsing ] indTi
& ° maniSimpl

pahlis rhatis woid main | Serisg) ] sogEm|

Xyfqpna 4.1 : IIpétono Yo Diff Size of Parallel Table

Onwg eaivetot mo TAVE 0 TPOYPUUUATICTHS ONUIOVPYEL TOVG TTIVAKEG , TOV €VOl HETA
TOV GAL0, OAAG oTOV €va dlvel To TOAAG JEOOUEVA. 2T GULVEXELN, GTEAVEL TOVG OLO
nivaxkeg oty péBodo, Kot mpoomabel vo TUTOCEL TOPAAANACL TO OTOTEAECUATO. XTO
TéA0G TOV PBpoyyxov Ba dnpiovpynbel Adbog emedn| Ba Eemepdioel o Opla TOL TPDOTOL
mivoka pe to mo Alya otoxeio. [a tov €Aeyyo avtod Ttov AdBovg opilovron

TPOJYPOUPES GTO TPOYPOAUULL LE EKPpacels IML.
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Mo vo Muoacte oiyovpol OTL T XEPIOTAPLOL £YOVV KATOWO TIUY), XPNCLLOTOIOVUE TIG
exppaoelg requires a!=null kot requires b!=null wov opilovv ta pre-conditions g
pebdoov, kabopilovtag mmg Yo va ekterectel 1 1EB0JOG TPEMEL va 16X DOVY 01 GLVONKES
avtéc. Ondte amokAeietor va £xovpe Tiun null Aoym avtodv tov mpodaypapav. Eniong
ypnoonoleiton kot 1 ékepoon requires a.dength == b.length, n onoia eA&yyel 611 o1
Vo mivakeg £xovv To 1010 UNKOG, £TGl Bol LTopovE Vo EPYACTOVUE TAVED GE OTOVG

TAPAAAN AL YOPIg VO VTTAPYEL KATOL0 COAALLAL.

4.2.12 lIpotomo Diff Type Equation Exception

AxolovBwg @Bavovpe oty mepimtwon Oélovpe vo  avtipetomilovpe 10 oLyVo
Qowvopevo  kémolag mpA&ng petaL SVO  ATOPICTOL KO OLOPOPETIKOV  TOTTOV
petafAntav, mov givar vrevBuvo yio v Onpovpyio VoG GEAANATOG TOL UTopEl Vv

TEPAGEL OMAPOTI)PTTO.

U [T g pesie il £ ERCES I L jora oo Duthre

i T P Y n
i EETypeE g Tioedmoagtio e

o ] o
Lo DHEYT ppesEnyii 0 Enersga b
sddi

§ man[Simg

Xyfqpna 4.2 : IIpétono Yo Diff Type Equation Exception

210V o TAve Tyoio KOJKO, VITAPYEL o LETAPANTY TOTOL String IOV EUTEPLEXEL £V
apBud, kot po petafAnT Tomov Integer mov Kot v apykomoleitol pe Evav aptouo.
210 mO WAV K®OOKo, PAETOLUE OTL O TPOYPAUNATIOTNG TPpocTadel Voo TPOGOETEL TIg

dvo petafintés. To amotédeopa mov Ba mapel OpmS dev Ba givar To dBpotopa TV dvo
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aplOp®OV aAAG 01 GLUVEVOGT TOLG Gav éva string. Ot TPodLaypaPES TOVGS TPOYPAULOTOS
oumg opifovv 0Tt awTEG Ol dvo peTafAnTtég, O TPEMEL v €XOVV OOPOPETIKO TVTO

peta&d Tov, Yo vo LmopEGEL va Yivel cwoTtd 1 ootk Tpasn.

[Ma va 1o TeThoLE AVTO YPNOIUOTOIOVUE TIC LETAPANTES GTO TAV® UEPOS TNG KAAONG,
Kot eEAEyyovpe Tov THTO ToVG pe Pdon To pre-condition g pebdSoL dmov TomobeTOVIE
mv ékepaon /*@requires \typeof(num) <: \typeof(str); @*/ ,to onoio xaBopilel mdg
vy va ekteleotel n néBodog. Katd tov éheyyo g cuykekpyévng KAGoNG ot TIHEG TOL
xpnoponotel n puéhodog eivar PéPato Ot Ba etvon givar idov THTOL CHUEOVA TAVTO TOVG

Kavoveg Tov mpocpépel 1 JIML.

4.2.13 lIpoTomo Static Initialization

2 0vT0 T0 TPOTLTO TapovotaleTal 0 KMOKoG o€ Java kot JML yi to AdBog ypdvov
EKTELEONC OV TOPOTNPELTAL OTAV BELOVLLE VO, APYIKOTOMGOLLE static peTafAnTéc, mov edv

dev Ntay static Tote dev Oa elyape To TPOPANUA OVTO.

=T TR =[] B Qutfine
!"""1-1- ELd I 0 ] -uI L3
mtatic koolean EL = COF.20: l;'l a
ig boolasn df = troa) & ::,
@, C

@ manEnng]]l

alass 40

statie boolaan ofF = Troed

miatic hoolman bI = Cl.20:

public class

mimtic koolamn rl, I, rI, o4

public mtatic void zeini{3tzing[] =zgai|

Syscem.cot.prinElnicsl + ™ ™ + rT + " " + T 4T T opd)
SyacER: ¢Ot, pEInTln i £ 4

Xyfqpa 4.3 : IIpétomo Yo Static Initialization
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210 Mo mhveo TPOTVTO PAEMOVUE OTL LIAPYOLV TPEIC OLUPOPETIKEG KAUCELS. XTNV
kevipikn kAdon v C dnidvouvue téooepelg Boolean petafintég tig omoieg Tig
apyKonoovue pe Bdon Tig Tinég mov eumepiEyovtal otig dAiec KAdoel. H Aoyin mov
akolovbeitor oV apykomoinon v HETAPANTOV 6To 7o Tapddstypa eivor n e&Ng:
Apyd n TpdTN HETAPANTY apykomoteital amd v petafAnt) bl mov givor oty C1. H
bl pe v oepd ™g polc koieotel kaiel v kKAdon C2. Zmv C2 to d2 maipvel v
TN true kot o b2 mwaipvel v Ty omd to d1 mov givan oty C1 ko dev €xel kaleotel
axopa, dpa waipvel v TN false. Ipoywpdvtag 6to endpevo 1o r2 TV TN TOV b2 1
omoia dnimbnke mponyovuévog g false. To r3 apywomoteitar pe v Ty tov dl n
omoia eivor true kot téAog 10 14 maipvel v T tov d2 1 omoia eivan true. Omwg
PAémovpe €bkoAd UTOPEL O TPOYPOUUATIOTNG VO KAVEL KAmolo AdBog pe v dtodikacio

apykonoinong otig static avtég petafintéc.

‘Etor dnhodvovpue o post-condition ékepaot //@ensures rl && r2 && r3 && r4;
mov tomofeteital mpwv amd TV péEB0OO Kol TPOdYPAPEL OTL TO AMOTEAEGUOTA TNG
pefdoov avtg Ba mpémel va glvan true, dpa Kot Katd cvvémela OAeg ot PETOPANTES

TpEMEL vaL apykomonBodv pe v oot petafAntr mwov givol 1 true.
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4.2.14 lIpotovmo Catching Exception

Ymv mepintwon ovtn , eAEyxeTOl €6V KATOEG €EOUPECELS OV UTOPEL Vo TPOKOAEGOLV
TpOPANUa 610 TTPOYpoppe droyelpilovtol KOTOAANA®MG amd TOV TPOYPOLUOTIOTH Yol VOl

TOPEUTOSICOVV TO GPAALLOL.

i CuizhungEccoplicrjava - == Datkna 02
slaxs Caccii g aoaprsS o 1% B w e -
=, CatchingEscaptizn

S T

Yynpa 4.4 : Iipétomo Yo Catching Exception

H e&aipeon otov mo méve kddika Ommg @aiveton eivon 1 mepintwon 6mov n petofAn
ToipveL TNV T UNdEV Kat dNpovpyel To0 oQAApa dlaipeons KATOov optfpov pe o undév.
Ot TPodaypapES TOL TPOYPAUUATOS 0VTOD omoutovv 0Tt avth M Tlhavotnta TPEMEL va
amoKAEoTEL Kot va v pmopel va emmpedosl to 6A0 cvotnua. Etol amarteiton n yprion
KOS exception. LIV TEPIMTTOON 7OV QAIVETAL GTOV KMOIKO 1 TPOT TPOoTAdEeilo
eoaivetor 0Tl 0ev TANPOL TIG TPOJWYPOPES, QPOV 1 TEPITTOON TOV UNOEVOS dev
avtyetoniletal. O cmwoTdS TPOTOS ATOPLYNS TOL AABOLS Eival LE TN YPNOT TOL KAOIKA TOV

elvar o€ oyoA0.

[Ma va gléyEovpe avuth TV TEPITTOON YPNGIHOTOIoVpE o, post-condition EK@pacn tnv:
//@ensures \result == ((d == 0) ? \old(r) : \old(r) / d) ; n omoia ToroBeteiton mp1v omd
v néBodo Kot mpodiaypdeel o amotélecua TG OTL 1 dlayeiplon TG GLYKEKPIUEVNS

nepintowong Oa yivel cwotd Kot to TpoOypopa o€ Ba £xel cpdApata.
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4.2.15 lIpotvmo Calling by Value or Reference

210 mpdTLTTO CWVTO avTipETOTICOVE TNV TOAVOTNTO AALNYNG TNG TWNG Lo LETAPANTAG
péca og Kamowo puéBodo, ywpic dpmg va unv emédbet kopio oAdayr ektdc g pedddov

Kot 1 HETOAPANT Vo Topopével pe v T mov eiye mpwv otadel oty pébodo Yo

;
enelepyaocio.
1| Eallbe pbae DyR el ereieos pnia == Cujikres
prbiio olass Callbywaigeirkeferance | - TR ST RN
Ry s[5, ColbyralietvRelerence
” 3 el fndl
8 referanied [viegsili
e woid raforessal |iob seoa ¥ - mami gD
" td raferesoel o
s
- ad | IETas riir|
sy TOTeper |
i} AT R0l A I o

i e B ks
JCRELET Tl D8 ™ DS R0 2O T TR L TR | |

Xyqpa 4.5 : pétomo yie Calling by Value or Reference

2tov To TAve myaio Kodwka xovpe dvo meputooels. H mpdtn mepintwon 6mov N
péBodog déxetarl cov Opopa pa petaffAnt) tomov int, otnv omoia divel kdmoa TN
péca oty pnéBodo. Avt 1 T Opwg 6tav teleimwaoet  péBodoc dev Ba veicTaTol apod
N petafAnt) mopéueve avemmpéaotrn. Xt dgbtepn mepintmon N uébodog déxeTon wg
opopo éva avtikeipevo tHmov integer Kot 1 0AAAYf] OV YIVETOL GTNV TN EYEL ©G
amotéleopa va oAAGEEL Ko 1 TN petd to téhog g pnebodov.H cuvykexpiuévn post-
condition ék@pocn TOL ypnNoluomolovuE Eival 1: /*@requires \typeof(numa) <:
\type(Object[]);@*/ yioa v mpotn mepintwon kot n /*@requires \typeof(numb) <:
\type(Object[]);@*/ v ™ d0e0tepn MEepinTwon, 6mov 10 pPdvo mov aAAdlel sivor To

ovopo TG LETOPANTNG OV YPNGLOTOOVLE KAOE PopdL.
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Kepdioo 5

IHapovosiacn MegBodoroyiog Kol AOYIOHIKOD
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5.2 Awdwacio avolypotog Tov AOYIGUIKOD 36
5.3 Tleprypagn Tng eQoppoyNg 37
5.4 Ileprypapn vAomoinong 40
5.5 Ileprypagn Aoyiopkon 45
5.5.1 Tleprypaen tov JIML Templates 48
5.5.2 Ileprypaopn tov JIML Statements 65
5.5.3 Ileprypaon tov Templates 70
5.5.4 Ileprypoaen TG €160 Y®YNG KOO, 71

5.1 Ewayoyn

2’ ooty Vv evotra Ba yiver  Tapovoiaon g pebodoroyiog mov ypnopomomOnke
YL TNV OMOTEPATMOT AVTNG TNG ATOUIKNG OmAmpaTikng epyaciag. [Tio cuykekpuéva,
Ba Oovpe meplocoOTEPEg Aemtopuépelec Yoo v peBodoroyio vAomoinong mov
axolovOnOnke ywo va yivel to mpdypappa, Oa avapepbode ota Tpoypdupato to oroio
ypnoporomOnkoy aAAd Kot Oa avaAVGOVE TNV AEITOVPYIKOTNTO TOV AOYIGHIKOD TOL
viomomOnke. Oa amapticovpe Eexympiotd OAeg TIC Asttovpyieg kot Yo kébe o Oo
oxoAaotel 0 TpOMOG pe TOV Omoio YPNOUOTOLEiTal AL KOl TO OTOTEAEGLOTH TTOL
napdyovrtal. Emiong 6o oyoldoovpe ta dedopéva 5050V amd TO GUGTNIO KoL LE TOLO
TPOTO 0 YPNOTNG UTOPEl Vo KATAAGPEL €AV TO TPOYPOUUO LE TO OTOI0 AGYOAEiTON
mpol t1g mpodwaypapés mov €xovv gcayfel oto cvotnua. Ilepartépm Bo pncovpe
v v gveMéia Tov Aoyopkod oAAL Kot TS O18popeg EMAOYEG TOL UTOPOVV VO

ypnooromBovv. Teleiwvovtag o avapepfodue oto pEOVEKTAHOTA OAAL KoL GTO
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TAEOVEKTNUOTO OVTNG TNG EPAPLOYNG Kot B Tpoteivove TpOTOVG EMEKTAONG TOGO GE
AoYKn 0G0 Kol 6€ EMAOYEC.

[Ipw apyicel n meprypagn tpémetl va movpe 0Tt Ta epyaieio Tov ypnoipomomonkay oy
10 Aoywopkd Netbeans IDE, to onoio mpoc@épet Eva ohokAnpopévo teptBdAlov yio vo.
onuwovpynbet m dampocwnio. Tov ocvothuatog. Emiong o kvplog Adyog mov
ypnowonomdnke to Netbeans IDE, eivor m dvvatdtmra tov yioo dnpovpyio evog
aveEapTNTOL AOYIGUIKOV. AVTO T0 AOYIoUIKO Ba pmopet vo Tpéyet TapdAinia pe Kémolo
dALo mpdypapo Tov Bo ATOPAGIGEL O TPOYPAUUATIOTIS Y10 VO, GUVTAGGEL TOV KMOKOL
TOv N Ko &vieEA®G aveCdpmmro e€dv o mpoypoupatiomg embouel vo epyaotel
eEolokAnpov otnv gpapuoyr avty. H yAoooa mov ypnowyonotel ko vrootnpilel o
Netbeans IDE eivon n Java, n omoia eivar n YAOGGO TPOYPOUHOTIGHOD TTOVL EMAEEQLLE
pali pue v yAdoco mpodypapdv GLUTEPLPOPIOTIKNG Owumpoconios (JML) yw va

ONUIOVPYNGOLLLE TO AOYIGUKO OVTO.

JML

IML, kddikag Ewsaymyn KEWNO | Eroayori
éxopoong  [¢ KEWEVOD X

JML KOO
JML, ¥
KOOKOG ¥
Eneéepyacio Behtiotomompévo keipevo
»l Oedopévamv
Extonoon
dedOUEVDV

A 4

dedopéva

Yynpa 5.1: Zyeowaypappo Mebodoroyiog

[T mave oto oynua 5.1 PAEmovue to oyeddypappo pebodoroyiog mov ekepalel v

epappoyn. Onwg PAémovpe apywkd yivetar m ewcoywyn T0L KOOWKO, OV Onws Oa
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pdbovpe o PETEMEITA GTASIO ALTO UTOPEL VO YivEL pe TOIKIAOVG TPOTOVG. XTO ETOUEVO
0TAd10 glodyovtal Kot ot ekppdoelg ¢ JML, ot omoieg exppalovy Tig Tpodioypapés
Kol Kot' €MEKTACT TOLG TEPOPIGHOVS OV BEAoLUE v TNPNBOVLY GTO TPHYPOULO KoL
pmopet vo Tig emAEEEL 0 ¥pNotnG. ESd mpémet va avagépovpie 6Tt 0 kKOOGS OAAG KoL Ot
JIML exppdoelg pmopovv va d00ovv tavtdypove ywpig va vrdpyel Kamolo TpoPfAnuo

GTY] GLVEYELN TOVL TPOYPELLUOTOC.

MoMg yiver n elcaymyn OAOKANPOL TOV KEWEVOD, TOTE T dedopéva petafaivovv 6to
endpevo o6tdolo omov yivetan M emelepyacio tovg. Exel PAEmovpe 0tL vhpyer Evag
Bpoyyoc o omoiog Ba kabBopiletar amd T petaffAnTég mov Ba SdoEL 0 ¥PNOTNG QALY Kot
amod 1o keipevo mov 060nke Yo eneEepyasio. To Aoyiopkd oe avty ™V @don, Ba tpéet
10 OA0 Kelpevo amd Kddwka mov Ba Tov dobel doeg opéc Bednoet o yprotng. e khbe
emovainyn mov Ba yivetar Oa dokipudlovtor dlopopeTikéc HetaPfAntés kabe eopa, Tov
avtég Ba kabopilovtarl and (o cuvaptnon n omoia Ba e&dyel and Eva TAAiGLO TV,
toxaiovg apBpodc. Omwg eivor Aoywd 10 Aoyiopkd Oa Kaver mo moAD ®pa va
eneEepyaotel Ta dedopéva kot kot emékTacn vo Pydiet amoteléouarta, 0V 0 XPNOTNG

dmaoel aptBpd erovorANYEDV apKeETE HeYOAO.

210 TEAOG , OTOV TO AOYIGHIKO €xEL TOA TOL amoTeAécpata, Ba apyicel vo Ta TVTMVEL
otV 006vn, e TN GEPa oV PPEONKOY 01 EKPPAGELS TOV TPOOLALYPAPDV GTO GUGTHLLAL.

Otav ta dedopéva Tomwbovv atnv 006vn tOTE 0 YpNoS B pmopet vo Pydret To diKa
TOV GUUTEPACHOTO OVAAOYO TAvVTa, €Gv TNPNHONKaV ot mpodiaypapés mov £€0ece G610

TPOYPULLLLOL, TTPLV TV EKTEAECT] TOV.

AoV &youv Pyel To. AMOTEAEGLOTA, KOl O YPNOTNG OVEALGE T OEOOUEVE KOL TNPE TIG
amoPAcELS TOV, TOTE Umopel va TpocshEécet 1] Kot va 0AAAEEL TOV 110N VILAPYOV KOIKA, Yol
va EavatpéEel To TPOYPAULO KOl VO TAPEL VEQ amoTeAEsata. Emiong o ypotng £xet
duvvatomta va aArael kKo Tic IML exppdoelg 0nmg avtdc vopilet yio va kaBodnynoet

KAADTEPO KOL TTLO OOTEAEGLOTIKG TNV POT| TOV TPOYPELLLLOTOG,
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5.2 Awdkaoio avoiypotog Tov AOYIGHIKOV

To Aoyiopikd ovopdletor SoftwareTesting.jar kot wpooeépetar poli pe tov eakero lib
0 omoiog mepiyet TS Tpelg PiPrtodnkeg mov yperaletan Yo vo TpEEEL TPOYPAULO TV
AbsoluteLayout, tnv toplink-essentials ka1 tnv toplink-essentials-agent. Onwg PAEmovpie
0 TOmog Tov AoyloukoV eivon Jar , mov elval to exteEAéoIUo opyeio mov umopel va
npooépel 10 Netbeans. 'Eyovtog eykotaotiost 1o mpdypappo g java otov
VTOAOYIOTN HOG TO AOYIGUIKO avTd pmopel amAd va tpéxet yopic vo emépfoope Kdmov

epeig, amhd kavovtog Surhd KAMK 610 apyeio ovtd.

Edv to Aoyiopikd dev avoiyet avtd onudver 6Tt vdpyovv KAmolo registries mov dev
avayvopilovy cwotd ta Jjar apyeio. O TpOTOC OVIYETOTICEMS TOPEYETOL GTO GAAO
apyelo mov €pyeror pe to Aoywopkd kor ovopdletor fix _jar associations.reg. To
CLYKEKPLUEVO apyelo TPOmOTOlEl Ta registries Tov VITOAOYISTH €161 Vo avayvopilet
owotd ta apyeia Tov pag evotapépouvv. Kdvovpue dimhd KAk oto apyeio avtd kot Emetta
UTOpOovUE VO TPEEOVIE TO AOYIGUIKO OGS KAVOVIKE Ypig va Tpémet va Eavakdvoupe
dwdwkacia avty. O KOSKAG TOL YPNCOTOMGALE YO OVTH TNV TEPIMTMOON

TopOoVCIALETaL O KATO:

[HKEY CLASSES ROOT\jar]

@="jarfile"

[HKEY CLASSES ROOT)jarfile]

@="Executable Jar File"

[HKEY CLASSES ROOT)jarfile\shell]

[HKEY CLASSES ROOT)jarfile\shell\open]

[HKEY CLASSES ROOT)jarfile\shell\open\command]
@="\"C:\\Program Files (x86)\\Java\\jre6\\bin\\javaw.exe\" -jar \"%1\" %*"

Edv v kdmoo A0yo Pplokdpacte 6€ DTOAOYIGTH, GTOV OTOIOV OgV £xovpe mPOSPacn
v vo aAAGEovpe Ta registries, TOTE 0o TPEMEL VO XPNOUOTON|GOVUE TO KATOLO
KEALPOG YPOUUNG EVIOADV £TCL MGTE Vo TO TpEEovpe amd ekel. ZVYKEKPIUEVA Yo VL
TpéEove TO0 AOYICUIKO TPEmeL v avoiEovpe €var KEAVPOS, VoL TALE GTOV PAKELO OV
BpiokeTot T0 AOYIGHIKO LOG KO VO YPAWOLLE TNV TLO KAT® EVTOAN:

java -jar SoftwareTesting.jar
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5.3 Ieprypapn TS €@appoyns

IMa v vAomoinon avTg T SMAGUOTIKNG EPYACIAG, XPEWGCTNKE Vo dnpovpynOetl Eva
Aoylopikd 10 omoio va pmopel vo Kéver dvvapikd EAeyxo otov mnyaio kmowo evog
Aoyopkov, pe v ypnon s JML. O éreyyog avtdg Ba mpémet va divel amoteréopata
GTOV YPNOTN £TCL MOTE VO UTOPEL O EAEYKTNG VO GUUTEPAVEL EDKOAN EQV TO GUGTNUO

TOV TANPOL TIG AmMATNGELS TOL OGO KAV 1 O)YL.

g yevika miaiola to Aoyopkd yopiletor og t€ooepa pépn. [pdta v emdoyn kot v
gloaymyn omv 00ovn evog mpotdmov, amd ekeiva OV SOOMKAV GTIG TPONYOVUEVES
UEAETEG, OAAG KOL OO TO KOVOUPYLL OV OMUIovpYNOnKav yu va. VicyOGOoLV TNV
VAOTOINOT AVTNG TNG UEAETNG KOl VO ODCOVV MO TOAAEG EMAOYEG GTOV YPNOTN. XTO
TPOTLTTA. A TE GLUTEPIAAUPEVETOL TOGO 0 KMOWKAG 0G0 Kot ot dnimcels g JML, ot
omoieg Otvovion EexdBopo Kot Umopel O YPNOTNG ELKOAD VO KOTOVONGEL TOV
amoGKOTOLV 01 IMNADGELS avtés. [Ipémet va modpe 0TL avtd Ta TPOTLTTA £Vl LE TETOLOV
TPOTO OOGUEVA £TGL DOTE O XPNOTNG VO UTOPEL VoL KAVEL TAV® GE OVTA AAAAYES Kot VoL
T TPOGAPUOGEL GTA O1KA TOL TANIGLO, COUPOVO TAVTA e TNV KaBodnynon Tov amd 1o
npdypappa. Emiong avtd ta mpodTuma divovtor cav £totpa mopadeiypuato £161 OGTE Vo
YIVEL IO KATOVON T 1] AELTOVPYIKOTNTO TOV TPOYPAUUATOC, 0oV VITEPYEL 1 SLVATOTNTA

va TpéEelg Ta TPOHTLTTA KOl VO TAPELS TO AMOTEAEGLOTA TNV 006V.

H debtepn emhoyn mov pmopet va kével o xpnotng eivon va emAéEetl péoa amd apkeTég
atereic InAwoeig IML, ot onoieg PBpiokovian oe o Alota move de€1d 6TO0 AOYIGLUKO.
Epocov o ypfiotng emiééel o amd autéc T1g OMAMGCElS 10Te  Ba eLEOVIGTOVV Ol
ONAOCELS aLTéEG 0 Lo BEcelg otV 000v. H mtpdtn 0MAwon mov vdpyel 6TV mePLoym
TOV KEWEVOL e To Tapadetypata, Bo Tomdoel Eva TANPNG TOPAdEYUA TNG EKOPAONS
oL €€l ONAMGEL 0 YPNOTNG, £Totun va ekteheotel. H devtepn onlwon Ba eppovictet,
aKPIPOG GTNV YPOUUT TOL KMIKO OV £XEL TOV OEIKTN TOL TOVTIIKIOD O Y¥PNOTNG TPV
emiégel pa ékppaon ond v Alota. O Adyog mov yivetal avtd eivar yua vo pmopet o
xpNoS va Palet o dmoto onpeio otov kOdKa embovunocet, T1g Miwocelg JIML mov tov
ypewalovtat. To Tpoypappo mapéyel omd udévo tov pia kabodynon yio tov Tpdmo Tov
Oa mpémetl va dnidvovtal ot IML ekppdoeic. Exktoc amd 1o mapdadetypa mov Oa divera,

n devtepn éxppaon Oa epeavifetor nmuiteAng, Omov o ypnotng Oa mpémer va
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CLUTANPAOVEL TO. onpeio TOV divovtal e TETPAYWVES aykOAec. O Adyog Tov yiveTat ovTod
glval yuo va pmopet 1o mpdypappo vo avayveopilel péca amd v TAnmpa TV EVIOADY
Kot pHéca and Toug TOG0VE TOALOVS TPOTOVG TOL UTOPELS VO YPAWELS Lo EKQPACT], VO

pmopet va v avayvopilet.

H tpitn emoyn 1oV poypdppotog eivor kot maAn o ETA0YN amd To TPATLTO, TOL
AVOQEPOALE TPONYOVUEVMG, AALA aLTY| TN Popd Ba efvorl pdvo o Kadikag otn Java, yopic
va givar evoopatopéves ot Omincels e JML. Tapdria avtd vrdpyet n dvvordTnTo
EI00YMYNG TOV MNADGEMY AVTOV omtd TV Aota pe Tic Sniwoelg e JIML. Mg avtd tov
TpOTO 0 ¥pNoTS Ba ExelL TOL TPOTLTOL TTOL EIVOL O1 YEVIKEG TEPITTMOGELS TOV E1GTYHONKOV,
Kot Bo pmopel kKot awtdg pe TV el Tov va elodyel dmoto ML statement emBounoet,

v va eAéyEet 0T yperdletal, PAEMOVTAG TIC AMAVTNOELS GTNV 006VT).

H térop kot tedevtaio emloyn Ppioketon move apiotepd oty 006vn, OTOL LIAPYEL N
duvVaATOTNTO EIGOYWYNS GTO AOYIGUKO, 0molodNmoTe apyeio e kMoo mov Ppioketon
evAaypévo otov vtoloyiotr). 'Etol pe avtd tov 1pomo yivetor @ikt 1 aAAnAenidpaon
TOL AOYIGHKOVL pe to YOpw mepPdirov. Tlapdiinia o ypMotng pmopel Kot woAl va

glodyel oto mpoypoppa ta JML statement, mov avo@EpaiLe Kot TpoNyOVHEVAC.

Extdg amd 11 emloyég mov avoQEPOUE, GTO AOYIGHIKO LTAPYOLV SAPOPOL YMDPOL
KEWWEVOL GTOVG OTTOTOVS aVaYPAPOVTOL SLOPOPETIKA dEGOUEVA. APYLKA VITAPYEL O YDPOG
omov elodyeTon 0 kmdkag poli pe ta JML statements, amd mOvV® TOL VITAPYEL O XDPOG
otov omoio @aivovrol ta mapadetypota tov JML. Ainla tovg gival tomoBetnuévor ot
Y®OpoL otovg omoiovg epgavifoviar Ta TeMKA amoteAéopata. Avtoi ot ympot givor
AVOKOTOVEUNILEVOL GE O0VO 6TNAES. Tnv oAn pe Tig niooelg tov JML yua tic omoieg
Bpétnke 6t TANPOVV TIG TPOSIAYPAPES KOt 1) GTAAN 1 07Ol avaypApETOL TO avTifeTO.
Ka0e omAn yopiletor ota dvo, LLEAPYEL O YDPOG TAVE® GTOV OTOI0 UTOPOVE VO dOVUE
T1G KAAGES 1ooduvapiog Tig omoieg Ba T eEnynoovue mo petd, yio kdbe Ekppacn kot
akpPog amd kato gpeaviCovror To aroteAéopata pali pe to 0edopuéva 16000V AALG

KoL o dgdopéva GO0V TOL TPOYPALLUOTOC.

To endpevo mov Ba avaeépovpe givat ot EMAOYEG TOV VLAPYOLV gival apyIKd 1 ETAOYY|

TOV emovoAnyenv Tov BéAovue va TpéEel To TPOYpappa, pe Ta oTotyeia mov Ba To
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dMGOVUE, TEPIUEVOVTOS OKPIBADC TOGO dedopéva e£000V OGO KOl Ol EMAVOAYELS, UE
e€aipeon oV TEPITTOON GTNV OTO1 TO AMOTEAEGHATA OE UTOPOVV VO EIVaL TEPAV TOL
evoc. Xe autn v mepintoon Ba mapovpe povo éva amotédeoua. Emiong vmhpyet n
EMAOYT TOL JLOGTHLATOG TIHMV oV BEAoLLE va ypnotponombel 610 cOGTNA, OTOL Kot

€00 Bal T0 AVOADGOLLE TG AEITOVPYEL GE TEPAUTEP® EVOTNTO.

ZNUaVTIKO AEITOLPYIKO onueio TG EPapproyng eivar Ta dvo kovumd mov dapaivovtol
010 KaT® pépoc. Exel vndpyovv ta Aettovpykd kovpmid Run ko Clear All pe ta omoia
0 xpNom¢ oAAnAemdpd dupeca. To kovpmi Run eglvar avtd mov Oa méletan ko Oa
EKKIVEL TNV dladtkacio Tov eAéyyov. Oa dafalet OAa ta dedopévo mov Exel OMOEL O
XPNOTNG, TO Keipevo pe Tov kadka, to. ML statements, T0 €0pog TV TYOV AALGL KoL
tov aplpd tov eravolyewnv. Oa ta enefepyaletor kot Ba eppavilel otig d1dpopeg
000veg ta amoteAéopata mov Oa e€ayBovv. To devtEpO Kovuml TOL VLAPYEL Efvar TO
Clear All, to omoio kaBapilel OAeg TIC 006VEC amd To OESOUEVA TTOV VTAPYOVY Kot diveL
TNV EVYEPELDL GTOV YPNOTN VA EPapPUOcEL TNV dadkacia and v apyn. Edd mpénet va
avaeépovpe 0Tt OAeg ot 000veg elvan emelepydolues avd mioo GTLyUn, Kol 0 XPNOTNG
umopel va aAddEer 0Tt vopilel dgv glval cwotd. Tlapdia avtd n povn 006vn mov Ba
emmpedoel To cuoTNUO €AV KAvel aAAayr Ba eivar avt oto onpeio mov eGdystan o

KAOOKAG.

Telewwvovtag, yio va Pyet £E® amd To AoyioUKd, 0 xpnotng emAéyel to Open Ko £melta

10 Exit. Atoapopetikd umopet av mécel To Kovpmi «X» Tov vapyel 6€ Oha ta Tapabvpa.
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5.4 Ileprypa@i] viomoinong

IMa va dnuovpyndet avt n epappoyn, Enpene vo Ppebet kamorog TpdmOg e TOV 0moio
VO UTTOPOVUE VO TEPVOVUE TO OTOTEAEGLOTA TOV EKTEAEGIUOV KOUUOTIOD TOL KOIKO
Ypoppévov e Java, Kot TopdAAnia vo petayhottilovpe to KOUUATIL TOV KOO TNG
JML ywr var katavoovpe v AOYIKY Toug. AV KOl DITAPYOVYV TOAAL TPOYPEUUATO TO
omoia pumopovv va petayiottiCovv ta JML statements, eviovtolg dgv vINpyE TPOTOG VoL
maipvovpe TG TANpoeopieg mov OBéhape €161 OCTE VO UTOPEGOVUE VO TOL
eMeEEPYAOTOVLLE KOt VA T avaAvsove Omwg énpene. Eniong 1o 1610 cuvéPnke Kot otnv
épeuva Yo KAmolo mpOYPOIL TO 0Toio Vo Umopovoe va petaylmttioet koppdtio Java
apyelov Kot TapdAANAL Vo pog EmTpENEL vo divovpe amd Em TIHEG 0TI LETAPANTEG TTOL
Oa emiéyope, OAAG KO VO LOG ETOGTPEPEL TIG TYES TOV PETARANTAOV TTOL YpelalOpacTay

Yo vaL eEQYOVLE T OTOTEAEGLLOLTAL.

Ev 1éhel 0 tpémog mov amoaciotnke Kot akolovdnOnke ftav n dnuovpyia Parser,
1060 Yo TOV KOdKa ypappévo o€ Java, 660 Kot yua tig ekppdoels g JML. Xe avtd 1o
onuelo Ba mpémer vo avagépovpe O6tL o Parser yoo v JML otibymke ywoo va
avayvopilel Eexmplotég eKEPAGEIS TOL Ba ¥PNGIULOTOIOVVTAL GOV TEPLOPIGLOL Yl TO
Aoylopko 1o omoio Ba Béhovpe va eréyEovpe. O Parser g Java, stvon kot kdplo Adyo
VTOGVVOAO ovToV TG JML, apov apyikd To TPOYPAUIL OVIXVEDEL TPATO TIG EKPPACELS
1 JML, ko av kpiBel amapaitnto eAEyyel Kot Tov KMOKa TG Java. Zvykekpiuéva 1o
Aoylopkd Oa Safdoel OAeg Tig exppdoelg JML, ko gdv n ékepoon eivar TOTOL
requires, 10te 0 Parser ¢ Java Oa emikevipwbel otic petafintég mov avaypdeovrtol
1600 ot JML 660 kot 6tov kddika g Java. Z1ic nepurtmoelg mov to JML statement
elvar thmov ensures, TOV AVTO oMpaivel 6Tt T0 amotédesia mov Oa ereyyBel Bo mapayOel
eEoAOKANPOL 0md TOV KMOKA NG neBddov mov akoAovbel, tote B evepyomomBel o
Parser ¢ Java Oa dtofdoet Tov kdduka Kot Bo TOV TPOTOTOMOEL e TPOTO £TCL DGTE VoL

TOV KOTOAOPOIVEL Y10 VO UTOPEL VOL TTOPAYEL TO ATOPOATTO OEGOUEVOL.

O KkVprog Tpdmoc mov pe Tov omoio doVAEDOVY ot Parsers mov avépepa TPONYOLUEVMS
glval pe  xpnom kKavovikov ekgpdoewv. Ot kovovikég ekgpdoelg Ponbodv oty
aVayVAOPLoT CLYKEKPILEVAV eKPpdoewv Tov Oa opicovpe. OAn n avayvopion tov JML

statements £ytve e KOVOVIKEG EKQPACELS TOL €GQYONKAV oIV 0Py TOL
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npoypaupoatoc. o kaBe JML statement, kot kot’ enékToon KAOE KAvovikn EKQpoon
VILAPYEL GUYKEKPLULEVT] AOYIKT TTOV TPEYEL KATA TNV avayvdpilon Tov ekepacemv. Emxiong
UTOPOVUE VO OVOPEPOVUE OTL YPNCLLOTOMONKOV KOVOVIKEG EKQPACELS HEGH OE
KAVOVIKEG EKPPAGELS Yo Vo avayvopilovpe Tov K®oKa s Java mov Oa avayveopiotel

petd and ta JML.

Pattern start = Pattern.compile("(//@ */\\*@ *)"),

Pattern end = Pattern.compile(";");

Pattern white = Pattern.compile("[\\s] *");

Pattern anisotites = Pattern.compile("(!=|==|>=|<=|<|>)");

Pattern variable = Pattern.compile("[a-zA-Z0-9]+");

Pattern digits = Pattern.compile("([\\d]+)");

Pattern checkvar = Pattern.compile(white + "" + start +"requires"+ white +variable2 + white

+ anisotites + white + digits + white + end);

[T mave PAEToLE Eva TapPAOEYO OGS KOVOVIKNG EKQPOCTG TOV YPNCLULOTTOLEL AAAES
KOVOVIKEG EKQPACELS Y10 Vo avayvopicel To {ntovuevo kddka. H kavoviky Ekepoon
checkvar, mov paivetat mo mdve avayvopilel ekpacelg Tov TOnov  /@requires a!=0;

Omov n apyn umopel va ypaogtel glte /(@ eite /*@ , mov givon ot tpdmotr ot omoiot
apyilovv ta JML statements, otn 0€omn tov a pmwopel va pumel omoladNToTE HETAPANTY,
emiong umopovue vo, BAAOVUE OTOLONTOTE OVIGMOT, OAAL Kol OTOOVONTOTE OPlOUo
010 1éh0oc. Emiong 0mmg gaiveTar kot 6ToV KOJKA MO TAVE® GTNV KOVOVIKY EKQPOOT)|

avayvopilel Odo To white spaces mov Bpioket.

Me Bdon ™ Aettovpyio g KaOe Kavoviknig £Kk@paons, mov yia kabe JML statement
VILAPYEL TOVAGYIOTOV pid, LEAPYEL Kot 01K TOL HEBOSOG GTOV KMOKO OV TLIMVEL
Eexplotd ToL SEGOUEVO Y10 TV GLYKEEVT] TPOJYPOPT] GTOV KMOKO OV EICTYOLLE.
Anlodn kaBe JML éxopoacn €xer v Ok TG enefepyocion Yoo Vo TUTMOOCEL TO

amoteAéoUaT EEXOPIOTA OO TIG AAAEC.

Yrdpyovv Op®S 014¢popot TEPLOPIGHOL, LEGA ATO TIC TPOSLAYPAPES TTOL B 0ploTOHV, VL
YPNOLOTOOVV TIG 1018¢ HETAPANTES, Kot 1] PO TOV UETARANTOV 0TO GOGTNUA Va. ivart
ONUOVTIKN Yoo OAeg TIG eK@pdoelg e JML. e avtég tic mepurtooelg yoo kdbs JML

statement vmdpyovv dvo onueia otov KOdka. To mwpdTo 7oL opiler 6T 10 JML
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statement ovtd €ival aVTOVORO Kot dgv maipvel TEG and kavévo GALo onpeio otov
KOO Katl To deHTEPO oNUELD OV £iva vTeEvBVVO va drapotpalet Tig TIHEG e OAES TIg
EKPPAGES TOV GLOTAHATOG. TNV TPMOTN TEPIMTOGN TNV GLUVAVIAUE GTNV ECAYOYN
aveapmntov JML statements, 0mov o ypnomg £€xet v evyépewo v eAEyEel TV
GLYKEKPLUEVN EKQPOOT YOPIg va PAAEL OTOLOONTOTE KMIKA Ypapupévo og Java. Tnv
dgVTEPT TEPIMTMOT TV GLVOVTAUE 6TO onueio pe To étoa Templates mov gpmepiEyovv
kot JML statements, Kot o1 ek@pdéoelc peta&ld Toug, TG o TOAAES POPES AAANAETLOPOVV
Kot draporpdlovat Tig TIHEG TOV HETAPANTAOV Yo VoL TPEEEL TO TPOYPOLLLL LLE TO GOCTAH

dedopéva.

Extdg and tov mapdyovta g ovoyvopicels Tov KOSKA VITOPYEL KOL O TOUENS TIG
eneCepyoociag. Ola ta dedopéva mov avtiovvtor omd 10 Aoyiopkd pmaivovv ce hash
table, oto omoio pmaiver ®¢ kKAEWi T0 dvopa TG HeTABANTAG Kot ¢ SESOUEVO 1| TIUN
™mG. L& MEPIMTOON OV VIAPYOVY TOAAL JESOUEVA TOTE YPNGLUOTOLOVVTOL AMOTEG OTIG
omoieg ELAAGGOVTOL OAOL TOL OEJOUEVA, OCEG POPES TPOGIOPIGEL 0 YPNOTNG. AVLTEG Ol
Moteg otéhAovtal 610 TEAOG Yo emefepyocio Kot eEaymyn ot puebddovg mov eivor

VIEVOLVES Y10 VO TUTOGOVY TOL AMOTEAECLLOTAL.

Muwo GAAN onuovtikn Agtrtovpyion Tov AoywopkoV eivor o TtpOmMOg pE TOV Omoio
onuovpyet Ta dedopéva Ta omoia ta divel 6TIG LETAPANTEG TOL TPOYPAUUOTOC. APy 1
TPOTN oKEYN MTav va yivel 1 TPoPOdOGio. TOV GCLGTHWUATOS, PACEL YEVETIKOV
alyopifumv, 6mov Ba NTav VIELOLVOL VO AVAIADOVY TO TPOYPOLLUE KOl VO SvOuV OTIg
petafAntég Tipég ol omoieg eEnyOnkav pe Pdon ™ Aoyikr| Tov yeveTikov aiyopiBupov. H
oKEéYN autn 0ev €yve otV TPAEN AoV NTOV OVGKOAN 1) EVOOUATMOY| YEVETIKOV
aryopdpov oto mpdypappa. Eviovtolg onpovpynoape pio Aoytkn n omoia dnuovpyet

Ta dedopéva avTdL.

270 AOYIOHIKO VTLAPYEL M| EMAOYN range, ovth M TN givor veevBovvn Yo va Kabopilet
oV TpOmo pe tov omoio Ba avamoapdyovior to dgdopéva oto cvomuo. H mpod
Aettovpyio g petafAntg oavthig mwov Kabopileton amd TOV YPNOTN Elval, OTNV
nepinton Omov M petaPAntég mov BEhovpe vo acyoAnBovpe givon otabepog aptOudc.
2mv nepintmon avtn o ypnotg Ba dmacet éva apBuod o omoiog Ba drupebet pe To dvo,

kot Oa moipver TéS amd to apvnTikd ToL aplBud péypt kot tov Betikd tov. T
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mapadetypa eav dwocovpe v T 10, tote T0 01 ap1Bpoil Tov Ba TaipVEL TO TPOYPOLLLLOL
Ba etvar Toyaior apBpol peta&y amd -5 péypt 5. Xy nepintwon OTOV EYOVLE KATOL0
YEWPLoTPLo T0 omoio Ba mpémel va mapet THEG €K TV onoimv M o Oa etvon null. Tote
10 poypappo Oo divel apBpodc ek Twv oroiwv 10 10% tov d00£vTog opBpov Ba v
null. Xmv nepintwon émov Eyovpe String tdte T0 TPOYpOupa Bo Taipvel and Eva Tuyoio
aptOpd omd to undéEV péEYpL Tov apliud mTov ToL £YOVUE dMGEL Kol Bol TOV LETATPENEL G
yopakmpa pe Baon to ASCI, pe v g€aipeon o1t Ko wAt To 10% tov Tindv Ba sivor

Null, y1a va tkavomotcovpe OAEG TIG TEPUTTOCEL,.

Extog amd T1g tuyaieg petafintég mov dnpovpyodvrol 6to cvotnua pe Pdon kdmowo
opwo mov kabopilovior amd TOV YPNOTH, TO AOYICUIKO £xel TNV OLVOTOTNTA VO
onuwovpyet KAdoelg 1codvvapiog yo kKabe mepimtoon. Anioadn avorver ta JML
statements Eexwplotd ko Ppiokel T mepmtdcelg otig onoieg to JML statement eivai
YEVOEG AP TO GUOTNUO OEV TNPEL TIG TPOSAYPOPES KOl TIC TEPUTTOCELS GTIG OTOIEG
emoAnOevetat. Tig KAACES VTEC TIG TUTMOVEL, TAVEO Amd TIG SOKUES TOV TIUAV, £T0L
®ote 0 xpNnog Yvopilel amd mpv moid dedopéva Bo emainBevtovy Kot moto dedopEva

Oa amototyicovv. Eva mapddetypo amd kAAcelS icoduvapiog ivatl to akdAovbo:

Statement:
/*@requires 1 <=n;
Case 1: 1 <=n-PASS
Case 2: 1>n-FAIL

Statement:

//@requires top < elems.length;
Case 1: top == elems.length — FAIL
Case 2:top < elems.length - PASS
Case 3:top > elems.length - FAIL

O tpdmog pe Tov omoio o1 KAAGELS 1GodVVapiog avamapdyovtal, £YEL QUECT GYEON LE
TOV TPOTO 7OV OOVAEVOVV Ol KOVOVIKEG ek@pdoelc. Moig éva JML statement
avayvoplobel amd tov Parser, 101e enelepydletat, Ppiokel oe moa onpeio vdpyovv

apBuoi, 1codvvopieg, OAAG Kol  UETOPANTEC KOU TOPAYEL TO  GLYKEKPUEVA

43



amoteAéoUATO. XTO TEAOG TO OTEAVEL OTn VIEVOVVN GLVAPTNON YL VO TVTWOOVV.
Eniong mpénel va avapépoovpe Ott o1 KAAoeLS 16odvvapiog mov Bpiokovionr KaAdmTouv
OAEG TIG MOAVES TEPIMTMOGELS TOV UTOPOVV VAL VILAPEOLV, OKOUN KOt 0V O TUYAL0G TPOTOG
TOV OVATOPAYOVTOL Ol LETAPANTEG O OMGEL KATOa TN G€ P GLYKEKPILEV KAdon. O
AOyoc mov kpatOnke o Ttuyxaiog TPOTOG OVOTAPAY®YNG OTOLEI®V KOl HET TN
onuovpyia TV KAAcewV toodvvouiog eivar yioo vo vdpyel TOWKIMa amd TIHEG TIG

omoieg Oa opilel pe TOV TPOTO OV AVAPEPALE O YPNOTNG.

Mo GAAN duvatdTTo TOV AOYIGHIKOD glvar 1 evyépeta Yo eveMElR OG TPOG TOV TPOTO
oV avayvopilel S1ipopa HEPN GTOV KMIIKO OV SeEdyouy onpavtikd poro. Mepikd
amd avtd givar ot petafAntég, ol omoieg avayvmpilovial o€ Kabe onueio 6ToV KOSIKO
Kot pmopet 0 xpnomg va dmacetl 6moto ovopa petafintg embopel. Eniong oe didpopeg
EKQPACELS OMNUOVTIKO pOAO £€(OVV Ol AVIGOTNTEG, Ol OMOIEC TIS MEPLGGOTEPES (POPES
Kpivovv 10 TEMKO amotédecua, TOGO TV KAAGE®V 1coduvapiog oAAE Kol TO
QOTELECUO TOV TPOYPAUUOTOC. Avayvopilovtal eTiong o1 TEPIGGOTEPES OEGUEVUEVES
AéEgic, 1660 o Java 660 kar otnv JIML, étol wote, va pmopel o Parser va avaryvopilet
™ Oweopd petaEd petofAnte kot deopevpévng Aééng. Kovovikés exopdoelg

dnuovpynonkay yio ekppacels OTmg tov while, if else, for k.o

Telerdvovtag TPEMEL VO AvOQEPOVILE OTL TTOPA TNV dVVATOTNTA Y10 OVALYVAPLOT| TOAADV
EKQPACEDV EVTOVTOLS OEV MTOV EPIKTN 1 OVAYVOPLON GE OAEC TIC EKQPACELS TOV
VIAPYOLVV £TG1L TO TPOYPOLLO TEPLOPICTNKE OTNV AVAYVAOPICT TOV 7O POCIKOV

TEPUTTAOGEMDV.
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5.5 Ileprypaon Aoyropikov

e ovto To onueio Oa apyloovpe TNV TEPLYPAPT] TOL AOYIGUIKOD, OELYVOVTOG EIKOVES KO
eEnyavrag pe Aemtopépela ) yivetal 6to o0t Ommg £xovpe avapépel LEYPL TOPA,
v vo Pdiovue oe epapuoyn To Aoylouikd mpémer vo tpé€ovue TO Opyeilo
SoftwareTesting.jar. MoMg evepyomomBel 1o Aoyiopikd avoiyer otnv o06vn pog m

dwmpoconio Tov eaivetal 6to oynua 5.2.

- = s -
| 1
| Fae 1
SIRTREL TR Tamalsbee AL Stalemenis
£, vk By Bl e 1. Dwvisdin By Dang | = . Flipis o ST Bk - |
il E gt Pasn Cumay Uil Canwen
Case Pasumi Paidad

S Liopse | 11
Aun 1 Cheai A

Sl Ranga: |4

Ewova 5.2: Avanpooconio Loyiopikod SoftwareTesting

Onwg eaiveton oty KoV vapyovv Tpelg Aloteg 610 Tave pépos. H mpot Alota
ovopdletar JML Templates, xor mepiéyer 0Ao to Templates mov @TidyTNKOV Ko
AVTITPOCOTEVOVY EVAL LEYAAO TOGOCTO TMV TEPMTMOGEMV KOW®V AabdVv mov yivovtal,
pe IML exppdoetg, yia va e EyEouy Kot TG0 01 TPodtaypopEc mAnpovvtal. H dedtepn
Mota mepiéyet ta Templates, yopig T1g exppaoelg IML kat ot Tpitn Ko teAevtaio Mot
nepleyel aveapmreg exepdoci JML 11g omoieg pmopodue ovéd mdoo otiypn va
npocBécovpe oe Omoto onpeio Tov kOdKa emtBovpovpe. Ot tpelg AMotec @aivovral mo

KéTo.
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Ewoéva 5.4 Aiota Java Templates
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Yt ewoveg 5.3 kot 5.4 @aivovtor ot Aioteg pe ta Templates mwov Oa pmopovv va
¥PNOOTOMBoHV. TNV TPOTY EIKOVA VITAPYOVV EVOOUATMUEVO KOL Ol EKPPACELS TIG
JML. Ta Templates mov ypnoyromotovvtot ivor To ENG:

1. Division By Zero, 2. Array Index Out Of Range, 3. String Index Out Of Range,

4. Array Store Exception, 5. Dereferencing Null, 6. Stack Overflow Area,

7. Unsorted Table, 8. Infinite Loop due to mathematical operator,

9. Error due to Logical operator, 10. Negative Array Size, 11. SizeOfParallelTables,

12. DiffTypeEquationException, 13. Staticlnitialisation, 14. CatchingException

kot 15. CallbyValueOrReference

-,

|| Foe

IHLTammbatas Tamslates L Sk barmnts
1. Dfdsecn By Tang |= 1. Dirvisdon By Zaro I £ eguiiasianeiia -
1. Rt iariabie
141 Expenple: S 2 RemesiuFan
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. Rerrpires Soefesi Takie

7. Requires SameTablaLargth
Lo " B EemvesSsnelye

Sof Laopie |1
Fisi [STETRE |

Sl Hampe: |14

Ewova 5.5: Aiota JML Statements

2ty ewova 5.5 gpeaviCeton n AMota pe ta JML Statements to onoia givon ta mo kATo:

1. RequiresVariable, 2. RequiresNullHandle, 3. RequiresDigit

4. RequiresDigit_toTableLength, 5. RequiresTableLengthtoDigit,

6. RequiresSortedTable, 7. RequiresSameTableLength, 8. RequiresSameType

9. RequiresCallingbyObject Reference, 10. AssertCounter insideTableBoundaries
11. AssertWhile Counters, 12. VariableTypes_insideTableTypes,
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13. CheckingCounter TobelnsideTableSize,
14 Invariant CheckTableLength CheckType, , 15. Factorial
16. EnsuresTableHasValues, 17. EnsuresFindMinValuesFromTable

18. EnsuresResultNotZero, 19. EnsureslnitializeTable & 20. EnsuresExceptions

5.5.1 leprypaon tov JML Templates

[T xéto Ba apyicovpe vor avaADOVLE O OVOAVTIKG TIG TEPUTTMGELS TOV GLVAVIOVLLE
0T0 TPOYpaUp, divovtag Yo Adyoug mopovcioone Loops:5 kot Range:10. Eniong va
avaeépovpe Eavd 6Tt OAa Ta dedopéva 16600V aAld Kot £600V Ba epeavilovtal oV
006vn. Apiotepd OAa To dedoUEVE TTOV Elval EMTLYNG KO TANPOVY TIG TPOSLYPUPES
ov d60nKav Kot de€id, OAa 6ca amétvyav. Emiong oto mave pépoc kébe mepumrtmoelg

Ba dtaypaeovTat ovaAVTIKG OAES 01 KAAGELS 160dVVaUTOG Yo KAOE EKQpaoT).

Apywd éxovpe emAaéger 1o mpmto Template Division By Zero, 10 omoio kot gpoaviletan
610 Y®po kewévov pe titho Code. X cuvéyeta mélovpe 1o kovuni Run kon fAémovpe

OTL TO TTPOYPOLLLO OVOAVEL TO TPOYPOULLO KOL EEAYEL TO ATOTEAECUATO OTIC 00OVEC TTOV

4
BAEmoLLE.
File
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Ewoéva 5.6: Emdoyn 1°° Template kor Evepyoroinon tov Aoyiopikod
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Koartapybg Prémovpe 611 vdpyovv 3 IML Statements, to omoia Taipvovv TIHES amd TO
npdypappo. Ov KAdoelg tcodvvapiog mov eueaviCovior oe kdbe JML Statement

Eexoprotd giva:

o mv ékeppaon: //@requires a != 0 xou //@requires b != 0, &ovue 6t oy
nepinT®oN Tov 1o a i To b dev 1GovVTAL pe UNOEV TOTE M EKEPOCT) ETAANBELETAL, EVD
avtifeTa €qv 1oovvToL e UNdEv TOTE 1M £KPPOCT eival WELONG Kol Ol TPOSAYPOUPES TOL
GLOGTNUATOG OV emaAnBedovTaL.

H éxopaon //@ensures \result != 0; oynuatiCer 11¢ €&ng KAdoeglg 1oodvvapiag. Xnv
TPOTN TEPIMTOOT TO amoTéLeSa THG HEBOSOV TPEMEL VO NV 1600ToL PE UNSEV, OTTOVL GE
AT TV TEPITTOON N £KPPACT EMAANOEVETOL Kol KOT' EMEKTAGT Ol TPOSLOYPUPES.
2mv 0evtepn mepintwon Otav 1o amotédecpa ival undév tote Ba dev emainBedeton M

£KQpaoT.
[Ma tig mo mdve KAdoelg divoviat TIHEG 6TO TPOYPALLLL KOl AVOAIY®S TUTOVOVTOL GTIG

006vec pe Phon v oepd mov Ppédnkav kKo avaddymg €qv or ekepdocelg JML

emaAnfevTnKay 1 Oyl
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Ewkovo 5.7: Emoyn 2° Template kox Evepyomoinon tov Aoyiopikod

Ymv mepintoon tov Template: Array Index Out Of Range, vdpyovv tpelg ekppdoelg
ot omoieg Ba mapovv TEG Kot Ba Kpivouv v To TPOHYPOUU TNPEL TIG TPOIYPUPES

T0V. AVTEC 01 ek@pdioelg ivar Ba avaivBovv o KhT:

Ymv potn mepintwon N kepoon //@requires a!=null; Amwoutel 6t n petafant) a
OV G€ LTIV TNV TEPITTO®ON givar £va XEPLOTNPLO KATOLO0V TTivaKe, OEV TPETEL VoL Eivart
Null. Etot ot kAdoelg wooduvapiog xwpilovtol 6€ VO TEPUTTMOGELS CTNV TEPITTMGT TOV

10 yepropto givar null ko oV Tepintwon mov dev givar.

H éxppaon //@ensures (\forall int i; 0<= i && i < a.length; c==a[a.length-1]); eivan
pia o ovvhen Ekepaocm 1 omoia ywpiletar oe T€66EpEIS KAAGELS 1000VVaLLinG OOV Yo
va givor aAnOng Kot va 1IKavomotel Tig TpodlaypapEs Tov mpoypaupatos Bo tpénet va
ocvopupaivouv ta e&ng: H petaPint 1 Oa mpénet va kopaivetor petalh tov undevog Ko
oV peyébovg Tov mivaka ympic va maipvel v teevtaia Ty, Emiong katd v €060
g neBddov N petafAntn ¢ mpémetl va mdpet TV tElgvTaia TN Tov mivoka a. Y tapyovv
axopa tpeig KAAoeS 1oodvvapiog ot omoieg dev TANPOVV TIG TPOSAYPAPES. LTV TPATY

KAdon N petafAnty i Eekvael pe apBpd pikpotePo tov uUndevog, otn de0TEPT TAPVEL
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TIUNG HEYOADTEPEG N 10EC LE TO PUNKOC TOL TIVOKO KOl 6TV TPITN KAAGT TO C 6TO TEAOG

TOV Bpdyov dev TaipvEL TV TEAEVTAIO TIUT TTOL VTTAPYEL GTOV TIVOKOL.

H endpevn éxeppaon //@assert(\forall int Lj; 0<=i && i<=j && j<a.length;
i<a.length); , otv mepintwon pog Ba elvar mavta Yevdng Kot avTd oQeileTol GTO
KEIEVO TOL KMOKA Tov d00nke. Ot KAAGELS 160dvvapiag otV mepinTmon avt givol
tpeic. H mepimtoon mov emainBeder v ékepaon elvor 6tav m petofAnty i, oto
TPOYpaLo Kopaivetor omd undév €mg 1o péyebog tov mivaka. Eqv eivor pikpdtepo tov
UNodevoc mn peYaAdTEPO TOL pEYEBOLG Tov Tivaka TOTE amoTvyyxavel. Oupwg 6mwg €xet
emwbel oy mepintoon avt| AGY® TOL KOOIKO OV VIAPYEL, GLYKEKPIUEVO GTNV
éxoppoon for (int i = 0; i <= a.length; i++), 6mov BAémovpe 611 av to 1 maipvel Ty ion
oV peyéBovug tov mivaxa, ogv aprveL TNV EKepacn va enaindevtel. Avtd pumopodie vo
T0 0ALAEOVE OTOV KMAKO Kol Vo fddovpe otn 0éom g avicmong To HeEYOADTEPO Kot

va dypdyovpe to ico. Xty mepimtwon ovty 1o mwpoypoappe Ba divel cwotd

AmOTELECLLOTOL.
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w=a¥ bl Lang 2
Tabde mii=ml
Fun Time: PAS5

O B8 == BB =3k lengih ish lenght
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Ewkovo 5.8: Emoyn 3°° Template ko Evepyomoinon tov Aoyiopikod
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Ortav emiééovpe 1o Template: String Index Out Of Range, kot mécsovpe 10 run, tote

BAémovpE OTL VTLAPYOVY VO EKPPACELS GTIC OTOIEG TO AOYIGHIKO SIVEL TIHEC.

H npd ékppaon eivar n //@requires str!=null; H omoia mepropiletl to mpdypappo vo
whpel n petafAnty str tiun kot vo pnv péver pe v Ty null. Kot og ooty v
nepintwon ot KAAGEIS 16odvvapiog eivatl  TePITT®ON TOV TO Str &Y€l KATOLOL T Ko

emoAnOevetan  EkQpoon aALL Kot 1) TEpinTmon 1 ool pévet pe to null.

H devtepn éxppoaon mov pag evolapépet eivar 1 //@assert(\forall int i,j; 0<=i & & i<=j
& & j<str.length; i<str.length);, 1 omoia yio va emainOevtel O mpémel n petaPfintn i
va Kopaiveror amd petald kot tov peyéboug g petafAntig str. Av givat mo pikpo n
peyoldtepo 1 {00 amd To Str TOTE M £KOPACN AMOTVYYXAVEL XTNV TEPIMTOON OVLTA M
EKQPOOT OTOTLYYAVEL TAVTA ENEWN TO 1 Taipvel TIHEG EmG Kal {0€G TG LETAPANTAG Str,

¢to1 o Tpémetl va aAAAEOVLE TOV KOJIKO £va BEAOVE VO £XOVIE CMOGTE OMOTEAEGLLOTAL.
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Ewoéva 5.9: Emdoyn 4°° Template kou Evepyoroinon tov Aoyiopikod

Y10 4° Template: Array Store Exception, vrdpyovv Tpeig eKpacelg ot omoisg TéOnKav

G TPOOLOLYPAPESG
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H npaotn givan 1 /@invariant 0 <= top && top < elems.length && \typeof(elems)
== \type(Object[]); n omoio emaAnBedeton povo e€dv 1oydel 6Tt M petafAnt top
Kopatveror and to undév péxpt kol yopic cvumeprrapfavopévonv tov peyédovg tov
mivako elems, kot emiong mpémer vo 1oyvel OTL 0 TOMOG TOL wivako elems
ocoumeptiappaveral otov Tomo Object. Edv to top elvar pikpotepo tov undevog 1 eivan
peyolvtepo 1 i6o tov peyéBovg tov mivaka tdte 1 EK@pacn arnotvyydvel. Eniong oty
nepintoon mov o TOmo¢ tov wivaka de cvpmepilapPavetoan oto Object, 10TE dev
emoAnOevetal  Ekepacn. Xe avtny TV TEPinT®ON o TOIog gival object, €161 avTd TO
okéhog elval mavto aAnfés, Ko yw vo mapotnprioovpe to avtifeto Oa mpémer vo

enépufooupe 6Tov KOdKa, aALGLovTag TOV TUTO.

H debtepn éxppaon mov pog evolapépet gival 1 //@requires top < elems.length;, n
omoio 0lvel TNV TPodlaypaPr] 6To TPOYPAUUa OTL 1 T Tov Ba whpetl n peTafAntn top
va glvar pikpdtepn tov peyéBouvg tov mivaka. Xe avtifBetn mepimtmon m EK@paon
OTOTLYYAVEL.

H Tpitn kot televtaio €kppacn mov cvvoviaue coe ovtd to Template eivon n €€ng:
/*@requires \typeof(o) <: \elemtype(\typeof(elems)); @*/, n onoia yio va enrainbevtel
Ba mpémel o TOMOg dedopévav g HETAPANTAG «o» va cvumepthapupdvetal 6Tov TOTO
dedopévev tov mvaka elems. Edv dev copfaivel avtd tote n EKOpaon amoTuyydveLl. e
aVTH TNV TEPITTOGT, 0 TOTOC ToL 0 Tov givan Integer cvumeplapPavetoar oto Object
€to1 M ékepaon elvar aAndnc. Emiong 1o amotéiecua tummveror pdévo pior gopd cov
€€000¢ emedn dgv aAAACeL Le VEa dedopéva GTOV KOJKA, ool 1 aAlayr Ba mpémet va.

Yivel 6T0 KEIPEVO TTOL OvVOYpAPETAL GTO GMLLELD TOL TOHTOV TNG HETAPANTNAC.
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Ewoéva 5.10: Emdoyn 5°° Template kou Evepyoroinon tov Aoyiopikod

To 5° Template: Dereferencing Null, éyel dvo mpodioypaéc Tig omoieg 0o avaADGOvE.
H mpom éxepaon mov ovvovtdpe eivor m //@invariant 0<=size & & size <=
elements.length; n omnoio avaAdetor Ko amopaciletar OTL VWAPYOLV TPELS KALGELS
wodvvapiag, H mpdn Yo v omoia emainBedeton m Exppoon amortel Ommg 1M
petafAnt) size vo kopoivetor petagd Tov undevog kot Tov peyEBovg Tov mivoko
elements, couneptropfavopévov twv dvo Tinav. Edv elvar pikpdtepo tov undevog n

HEYOADTEPO TOVL Tivako TOTE M EKPpacn amotvyyxdvel. Eniong edv o mivakag eivor null

1o1E M EKEPOOT] OEV TTaipveL OETIKN TIUN.

H dgbtepn ékppaocm mov vrdpyel oe awtd 10 TPOTLTO £ivor 1) //@requires input!=null;

omov Balet v mTpodiaypaen 1 oroia opilel 4Tt To input TPEMEL VoL £YEL KATOLOL T Y10l

va givar aAnOng, kot va punv pévet ddeto pe tiun null.
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Ewoéva 5.11: Emdoyn 6°° Template kou Evepyoroinon tov Aoyiopikod

Y10 6° Template: Stack Overflow Area, dOvoviar Tpelg mPodiaypopss ol Omoieg
0pOPOVV TO TAPAYOVTIKO.

2mv mepintoon Tig Ekepoong /*@requires 1 <= n; [Ipodwaypdeetor 611 | petafAnt
n, Oo Tpémel va glvan peyaddtepn 1 ion tov €voc. Le aAMMOTIKN TepinTton 1 EKepoon

yiveTon wevdng.

H éxeppoon ovt) @ensures \‘result== (\product int i ; 1<= i && i<=n ;i);
&&\result<6227020800; mpodiaypdpel 6to TPOYpApA TPAOTOV OTL 1| HETAPANTA 1 Oa
mpEmeL vo. kvpaivetonr amd to éva puéxpt ko to n. Edv etvon pikpotepn tov 1 M
peyoAvTEPT M oM TOL N TOTE N TPOSLAYPAPEG TOV TPOYPAULATOS OV TNPOovVTOL. Emiong
N ékeppaon avty ntdet 6Tl t0 amotéleoua TG HeBddov va eivar piKpOTEPO Omd TOV

d00évta apud.

Téhog 1 ékppaocrn @requires n<13; [Ipodiaypdpel To n va givorl pkpdtepo amd to 13,

Yo vaL umv €XOVHE TPOPANIATO VITEPYEIAIONG TN LETAPANTNAC.
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Ewoéva 5.12: Emdoyn 7°° Template kou Evepyoroinon tov Aoyiopikod

210 emdpevo Template v’ apBud 7 xor 6vopo: Unsorted Table, vmapyovv tpeig

TPOJYPUPES O1 OTOTES

H npdt /@requires A!=null; n onoio opilel 6T TO YEPLOTPIO TOL TivaKa dev Oa
etvar null aAld Ba €xet kKamowa Tiun kabdg eniong kou 1 éxppoaon //@requires A.length
> 0; Onov mpodraypdeetar o péyebog Tov mivaka va givor HeyaAdTEPO TOL UNdEVOG. Xg

avTiOETEG TEPUTTMGELG Ol EKPPACELS ATOTVYYXAVOLV OTTMG PaiveTal 6To oyfua 5.510.

H emopevn éxopaon eivor 1 /@ requires(\forall int i, j;0 <= i && i <j && j <
A.length; A[i] <= A[j]); 0nov kaBopiler 6Tt n petafAnt i Oo mpénel va maipvetl Tipég
oo UNdEV HEYPL TO UNKOG TOL TIVAKO U1 GUUTEPIAAUPBAVOUEVTG TNG TIUNG EKEIVIG OAAG
Kot 6T 10 KaBe otoryeio Tov mivaka Oa mpémel va eivar pkpATEPO 0d TO TPONYOVUEVO,
¢to1 wote o mivakog va gtvor tagvounpévos. Edv dev etvan ta&ivopnpévog 1 to 1 dev
€xel TIg TIHEG OV emMONKOV TOTE Ol EKEPOOT) KpiveTar WYeLONg kol epeavifovral ta

amoteAéoHATO oTNV 006VN.
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Ewoéva 5.13: Emoyn 8°° Template kou Evepyoroinon tov Aoyiopikod

dtavovtog oto 8° Template ue dvopa: Infinite Loop due to mathematical operator,
TOPOTNPOVUE OTL VTLAPYOVV dLO request EKPPAGEIS TPOILOYPUPOV KoL 1o, assert.

Ot mpoteg dvo //@requires number > 0; xou /@requires num > 0; eivon
guKoAOKATOVONTES. ANAadT Tpodiaypdpovy To number Kot To num va givot peyordrepa.
TOU UNdeVOS, Yoo vo emaAnBebGovy TV EKQEPaCT), eV o€ avtifetn mepimTmon 1

éxppoon Ba eivar yeudng kot B eavel otnv 006v.

H édAAn éxopaon mov BAénovpe opiletar og e€ng:  /*@assert(\forall int i; 0<=i & &
i<(\old(number)-\old(num)); number==\old(number)-1);@*/ Avt| n &xepaon
TPOJYPAPEL OTL Ol EMAVOAYELS oL Oa mpaypatomombovy ctov Ppoyyo mov
akolovBet Oa etvar o apBudc mov Pyaivel amd v TpdéEn: number-num, kabdg eniong
Kot Katd tn owdpkew tov Ppdyyov o apBudg num vo givol 1GOSVVOUOG WHE TOV
nponyovpevo -1. Eqv oe avtifBe nepintwon o aptBuog tov Ppoyymv dev givar number-
num tOte M €KQPpacn amotuyyavel. Emiong edv o apBudc num, dev egivar oe kdbe
eMOVAAN YT KOTA Eva uKkpdTEPOG TOTE M EKPPOCT Bl etvat WYeLOING, Kot TA ATOTEAEGLOTAL
0o @avoov ommv 006vn. Xeg ovty Vv mepintwon Oa Eyovpe cLVEXDS APVNTIKE
amoteléopato ENEWN OTMG PAEmOVUE O HETPNTNG avEAVETAL AVTL VO PEIDVETOL £TGL

&yovpe atéppova Bpdyyo Aoym AavBaouévov pobnuoticod TeEAeoT.
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Ewéva 5.14: Emdoyn 9°° Template kou Evepyoroinon tov Aoyiopikod

Y10 9° Template: Error due to Logical operator, vrdpyovv apketéc IML ekppdoeic,
OALG LLOVO OVO A0 AVTEG ATOTEAOVY TPOSIAYPAPES Ol OTTOIEG TOUPVOVV TIUES Y10 VAL TIG

EMEEEPYAOTOVV.

H mpot ékppaon eivar n /*@requires ia != null; n onoia Tpodiaypdpet To yeploThpLo

TOV TivaKa 1a va Tapel KAmoto Ty Kot vo uny givor null

H endpevn ékeppoon sivar n /*@ensures(\forall int i; 0<=i && i <ia.length ==

(\forall int j; 0<=j && j<i ==> (\old(ia[j])>5))) ? (count==count+1) : (ia[i]== 0);
@*/ Ze avtv TV £KPpaon ot KAAGELS 1ooduvapiog ot omoieg Exovv Betikd amotélecua
kaBopilovtar amd v Tiun mov Ba mhpet 10 1 T0 omoio mpémet va etvar HETAED TOL PUNdEV

Kot Tov pey€Boug Tov Tivaka ympic va TaipveL TV TN eKetvn.

Emiong edv n tyun mov eAéyyeton otov mivaka ia givat peyolvtepn tov 5 totE TO counter
npénel va avéndel katd évo ko €4V 1) TN TOV EAEYXETAL GTOV TivaKa etvor PiKpOTEPN
TOV PNnodév tote M TWN TPEmEL va. undeviotel. Xe ovtifetn mepintoon edv 1o I givan
UIKPOTEPO TOV UNOEVOC M| peyokdTepo 1 100 amd 10 péyebog Tov mivaka 1 EKEPAoT

amotuyyavel. Emiong edv n tyunq ot 0€om tov mivaka mov eAEyyetal givot peyolvtepn
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TOV 5 Ko To counter dev avénbei N edv n TN glvarl LkpOTEPN TOL 5 KOl deV TAPEL TNV

T UNodév, TOTE Kol OTIC VO TEPUTMOELS £YOVHE AADOG OTIC TPOSIYpaPEG TOV
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Ewkovo 5.15: Emloyn 10°° Template kor Evepyomoinon tov Aoyiopikod

Y10 10° Template: Negative Array Size, 0o avapepBovue o 2 JML Statements.
To npdTo €lvan T0 /@ requires size > 03, 6TOL TPOSIAYPAPETOL 1) TN TNG HETAPANTAG

size va gfvol peyoAdTepn Tov undevog, evod o€ avtifetn mepintwon Exovpe amotuyia.

Emiong 1o statement: //@ensures \result!=null; to onoio gyyvdrtotl 6T1 10 amoTéAecHOL
g nebddov dev Ba givar null. O Tywég dvvoviar 610 TPOYPAUUO LE TOV TPOTO TOV
avapépnke otic apyés Tov KeeoAoiov kot €dv to amotéleoua eivor null, toTE
TUTAOVETOL MG AmOoTVYieL 6TV 006V, 1| TVTAVETOL MG eMtTLYI €AV TO ATOTEAECLA dEV

givon null.
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Ewoéva 5.16: Emhoyn 11°° Template ko Evepyonoinen Tov Aoyicpikod

®OGvovtag oto mo wpdogato. Templates, mopovotdloope to 11° pe OGvopa:
SizeOfParallelTables, To omoio mpodiaypdeetl OTL 01 TYWES TOV dLO TOPIAANA®V TIVAK®OV

Ba etvan ioeg pe tov €€Ng TpdmO:

ApyiKd TPodIaypAPOLLLE TO XEPICTAPLL TV dVO TVAK®Y va uny givon null //@requires
a!=null; ko /@requires b!=null; . Xt cvvéyelo divovior ot THéEG Kot €Gv dev etvan
Kavéva and to dvo null, T0te emaAnBevovton ot SNiwoelc. Xe avtiBetn mepintmon edv
Kkdmolo amd to dvo eivon null 16te M cvyKekpyévn dMAmon eivor Yevodng Kot avtd

eoatvetor otnv 006v.

H Enopevn mpodiaypagn mov Ba ypelactel va edéyEovpe elvan n //@requires a.lenght
== b.lenght ; | onoia eAéyyel edv Ta dvo peyédn etvon ica, mov e ATV TV TEPinTOON
ot Tpodwaypapés Oa eivar opBéc. Edv ta peyébn dev givar ica, gite kdmoto amd to peyéom
elvar null, tote amevbeiag n €kppaon yivetar Yevdng. Xto T€A0G TOPOVCIALETOL TNV
006vn ota 0e&1d edv elvar aAnbng n mpdTaon N ota aploTepd €qv eivar yevomg. Ta
ototyeia mov mapovoidloviat givar n emaveAnyn mov PprKe To ATOTEAECUATO, Ol TULES

TOV LETAPANTOV OAAG Kol TO TEAIKO OTOTEAECLLL.
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Ewéva 5.17: Emdoyn 12°° Template kou Evepyoroinon tov Aoyiopikov

To emopevo Template €yer apBud 12 ko ovopdaletan: DiffTypeEquationException,
eniong yw avtd 10 TPOTLMO YPEWCTNKE WOVO €vag €AEYXOC YloL VO UTOLV Ol

TPOJLYPOUPES.

H éxppaon mov ypnowomomocapne mnNtav n  /F@requires \typeof(num) <:
\typeof(str); @*/ , 6mov mpodiaypdpovv 6Tt 0 THTOG TOL num, Ha eivon 14106 e TOV TOTTO
g petafAntng str. Ot dvo avtoi oot Kabopiloviat and TIc SNADMGEIS GTO TAVE® UEPOG
Tov k®dwKo. Emiong mpémel va avapépovpe OTL 6€ TV TNV TEPITTOOT Ogv yiveTal
avéBeon tTuyaiov TGOV 0eob, Taipvel Tig TIHEG anevbeiog amd To KelPUeVo TOV KMOOKO,
€161 610 TaPAdELYHL OV dMGAUE 1| Ek@pact ot Oa ivarl Tavta yevudng, éxpt Tov va
aALaEOLVLE TOV KMOWKE Kot va. faAovpe dvo id1ovg THTOVC.

H emavainym emiong yivetor uévo pia opd yio tov AGyo mov TPOaVOPEPULE, OTL dEV

VAP ovV TVYiES ovaBETELS TYLMV OAAL 01 TPOKODOPIGUEVES TILES OO TOV KMOTKA.
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Ewoéva 5.18: Emhoyn 13°° Template ko Evepyonoinen Tov Aoyicpikod

SvveyiCovpe pe to 13° Template mov ovopdletor: StaticInitialisation, to omoio
TPOJYPAPEL OTL Ol OTATIKEG petafAntég mov  @aivovtol o610  cvotnua, 6Oo

aPYIKOTOMOOVV KAVOVIKG HETE TNV avaBeoT oL YiveTal 6TV GLYKeEKPLEVN LéEBodoO.

H éxgppaon mov Ba pog amacyoinocet etvor 1 /@ensures rl && r2 && r3 && r4; 1
omoia gyyvdtot 0Tt petd to téAog TG neBddov N Exppacn Bo mpémel va Exel TV TIUN
true, yio vo tkovoroinfovv ot Tpodiaypapic mov BEAOVV TIG T€ooEPIC PETOPANTEG Vo

OPYLKOTTOLOVVTOL LLE TNV TIUN true.

Ot kAdoelg 1wodvvapiog mov dNUOVPYOVVTIOL GE VAV TNV TEPITTOON givar 1 EkEpaot
rl && 12 && 13 && 14 va €xel v TN true n omoia kAvel aAndég to statement tov
IML, kot eav 10 1l && 12 && 13 && 4 €yt TR false, 101e avtopaTO 1M
TPOJYPAPES Oev KovoTotovvTon Kot Pyaivel to avdioyo pvopa oty 086vn. To
UVOLO KOl 6€ VT TV Tepintmon Pyaiver povo por eopd aveEaptntog tov aptipod
TOV ETOVOANYEDV TOV Ba SDCEL 0 ¥pNoTNG £mEON ot TIrES KabBopilovtot amevbeiag amd

TOV KOOKO.
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Ewoéva 5.19: Emdoyn 14°° Template ko Evepyonoinen Tov Aoyicpikod

Y10 14° Template mov ovopdleton: CatchingException, ypnoipomowodue éva JML

statement yia va Tpodraypayovpie 6t To Tpdypappe Bo maceL To exception.

H éxppaon mov ypnoiponolodpe 6 autv TNV mepintmon ivai: //@ensures \result ==
((d == 0) ? \old(r) : \old(r) / d) ; | onoia pe Baon v mo kdT® PEHOSO GTOV KOIKA,
EAEYYEL €AV TAGTNKE TO exception Kot TO TPOYPOLUO GUVENISE KavoviKd. Ot KAdoElS
1oodvVopiog Tov TopaTnPoLVTAL Elval dvo. XNV mepintmon émov N petafinty d mapet
v T undév  téte 10 amotédecua Tig ueboddov Oa mpémer vo givor m T 7OV
EUTEPLEYETOL GTO T AAMDGS €AV TO d dev elvar undév tote 10 AmoTéAeca TPEMEL Vo, Elvar
n owipeon r/(d+1). Edv ovpPaiverl kdtt amd avtd tote M €kppaocn eivar ophn kot ot
TPOJYPOUPES TNPNONKAY GTO TPOYPOLLLLOL.

H &\ mepintwon mov n ékepaon dev Bo emainbevtel givar 6tav 1o d Exel v Tun
UNo&V aAAG TO amoTéAEsO dEV Etvar 1 TYN| TOV T, 1} OTa TO d OEV TAPEL TV TIUN UNOEV
Kot to amotéAespa dgv gtvon 1/(d+1)

210 TopAderypo Lo TPETEL VoL avapEpov e OTL 1) Ekppact Ba eivor whvto aAndng agov
pe Baon tov kddwka To amotédespa Oa eivar mavta o 1d10. Edv alldEovpe Tov KOdIKO
Kot apapéoovpe to onueio tov catch kot kdto 10te Bo JmictdOsoLUE OTL GTNV

nepintwon mov to d gival undév o1 mpodiaypapég dev emaindedovral.
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Ewoéva 5.20: Emhoyn 15°° Template ko Evepyonoinen Tov Aoyicpikod

®Oavovtog  oto  televtaio  Template vr  apOpd 15 ko ovoupaocio:
CallbyValueOrReference, 0o ddcovpe Tpodaypapéc 6to TPOYPapLpe ot onoieg Oa
gyyvobvtan 0Tt 10 KbAeopa Tig peBodoov dev yivetar pe value dnAadn M TWES TOL
dtvovtor oty pébodo dev aArdlovve kol €£m omd v péBodo. AALG yivetan pe v
TuTIKN epintwon karéopatog pe Reference, 6mov ot Tyéc aridlovv petd v €£odo

TOVG amo TV pébodo.

Y10 mopadetypo avtd Oa acyoinBodpe pe o IML ékppoaon n omoio mapovoidletan
dvo  @opéc upe dweopetikés petafintés. H  ékeppaon eivar n  /*@requires
\typeof(numa) <: \type(Object[]);@*/ xum mn /*@requires \typeof(numb) <:
\type(Object[]);@*/ Kot o11c dv0 mepmtdoels yio va enainBevtel 1 Ekepaot mpémet N
Tp®OTN petafAnt) va givor tomov Object[]. Xtnv mpdtn mepintwon PAEmovue O6TL TO
JML statement omotuyydvel a@ov o TOTOG dedopévey Tov numa gival int, v GtV
devtepn mepinTmon o THmog dedopévav Tov numb givan Integer[], o omoiog givan THmOG
Object[]. Ze vt TV TePinT®ON O1 TPOSIAYPAPES EMOANOELOVTOL KOt Ol T TOV

000nke péoa oty PEBodO mapapéver kot ££® omd aLTNV.
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5.5.2 leprypaen tov JML Statements

H endpevn Aettovpyia tov Aoyiopikod mov Ba mapovsidcovpe Bo eivor n AMota pe ta
JML Statements, n omoio Ppioketor TomoBeTnuévny oto WAveo Ol TUNUOL TOL
AOYIGUIKOV.

Onwg &rovpe avoeépel n AMota avt) mepiEyxel ekppaocelg JML ot omoleg pmopodv va
tonofetbodv o€ omolodnmote onueio, oTovV KMOWO poG emiBopovpe, ETAVEL va
Baiovpe Tov dpopéa Tov TOVTIKION GTO onpeio Tov BELOVLE Vo UTEL 1) EKPPOOT), Kot VoL
v emiéEovpe omd v AMota. MOMG to KAvovpe ovtd T0TE 1 €kpacn Ba Pyst ot
ypoppy, tov dpopéa, kol Bo TPEMEL 0 YPNOTNG LE TNV GEPA TOV VAL TNV CLUTANPOCEL.
INa meprocdTepn Pondeta Tov ypNoTH TAVEO OO TO KEIPUEVO TOV KMIKA Bo eppavioTel
éva GUUTANPOUEVO Topddetypo Tov cuykekpiuévov JML statement, kot o ypnotg Oa
pmopel VoL GOUTANPAOGEL KOt TO O1KO TOL aVOAGY®G, 1) KOl KOO VOL TO OVTLYPAWEL OO

elvat 6to Tapadetypa.

[T kdtw Oa deiovpe TG Qaivetar avt) N dwdkacic oty 000vn kot émerta Oa

AVOADGOLE TIG EKPPAGEIS AVTEG EENYDVTOS TS LTOPOVY VO YPTGLLOTOO0UV.

. 2L MErmmbs
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Ewéva 5.21: Emdoyn 1°° JML Statement
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Ewkova 5.22: Emdoyn 1°° JML Statement pg omotéieona and To AOYIGHIKG

O o kvpleg katNnyopiec TV ekppdoemv Tov pmopel vo dtoAégel o ypiotng givat ot
requires , assert , invariant kot ensures. Mg Ge1pd Ol YEVIKEG EKPPAGEIS SivovTal To

KGTo:

1" emloyn: RequiresVariable
‘Ex@poon tomov requires 1 omoio, Tpodioypapet pio petafAnty pe Baon v T mov
Oa mapet and 10 Tpdypappe. Mropodue va Barlovpe dvopa HETOPANTAC TNV avicdTNTO

oAAG Kot Tov apBud g emBopiog pog.

2" emhoyn: RequiresNullHandle,
‘Ex@poon tomov requires 1 omoia, Tpodlaypaeel Vo XEPIOTNPLO €AV EXEL TAPEL T 1

edv €xel i null. Mropovpe va BdAovpe Ovopa Tov EpLoTnpiov Kot TV ovicOTnTa.

3" emloyn: RequiresDigit
‘Exepoon tomov requires 1 omoia, Tpodtaypdest Evov aptOuo pe Baon v Tun piog
petafAntg mov Ba d00el oto mPoOYypoppe. Mmopovpe va opicovpe tov aptBud v

avicOTNTO 0ALG Kot TO VO TG LETOPANTNC.
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4" gmdoyn: RequiresDigit toTableLength,
‘Exepaon tomov requires n omoia, mpodiaypdeet pio petafAnty pe Paon 1o péyebog

Kdmolov wivako Tov Bo apykoronOe.

5" emloyf: RequiresTableLengthtoDigit,
‘Exepoon tomov requires n omoia, mpodiaypdpel To péyebog kamolov mivaka pe Paon

Vv T ov Ba TapeL amd 1o TPHYPOLLULAL.

6" emloyf: RequiresSortedTable,

‘Exepoon tomov requires n omoia, mtpodiaypdpel 6tL 0 mivakag mov Oa dobel o givan

tagwvounpévoc.

7" emhoyn: RequiresSameTableLength,

"Ex@poon tomov requires 1 omoia, tpodiaypdeet 0Tt 500 mivakeg £x0VV To 1010 URKOC.

8" emhoyn: RequiresSameType
‘Ex@poon tomov requires 1 0moio, TpodloypapeL TOVG TOTTOVS dVO LETOPANTOV Vo givat
ot 100l Xe auty TV mEpimTmon o ypNnotng ypelaletar vo SMCEL TOV OPICUO TOV

LETAPANTOV TAVED amd TNV EKOPOOT.

9" emloyn: RequiresCallingbyObject Reference,

‘Exepoon tomov requires 1 omoio, mpodiaypdeel edv n kANon ¢ neboddov £yve pe
reference, onAadn edv ta otoryeia mov Ba pumovve oty PEBodo Ba Kpatcovy TV TN
TOVG Kot 6TV ££000 TOVG amd avTn. TNV tepintmon ot Oa mpémet va dobel 1 néBodog
HE TOV TPOTO TOV ovaypaeetTal, kKabmg eniong To dvopa G HeTAPANTAG Kol 0 TOTOG

mege.

10" emhoyn: AssertCounter insideTableBoundaries
‘Exopaon assert,  omoia tomoBeteiton péoa oe kdmola pnéBodo, Tavm amd v EVIOAN
for n omoia o Pyaler unvopa ctov yprotn €bv o petpnng Eemepdoel ta Opla TOVL

peyéfovg tov mivaka.
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11" emhoyn: AssertWhile Counters,

‘Ex@paon assert, n omoia tonofeteiton péca oe komowa pnéBodo, mhve amd TV EVIOAN
while 1 omoia gAéyyer €dv o perpnmg tov Ppodyyov ovédvetar Katd évo oe kbbe
emovaAnyn Kot gviomiler €dv o PBpdyyog €xel TépUo Kol KOT  EMEKTOCN Ogv elvar

ATEPLOVOG,.

12" emhoyn: VariableTypes_insideTableTypes,
‘Exepaon tOmov requires 1 omoio, mpodlaypdest OTL 0 TOMOG oG HeTafAntng ival
Katovontdg amd Tov THTO KATOoL TivaKa. XtV £Kepact ovth Ba Tpénet va dnAwbovv

Ao TAV® TIG 01 dVO TOTOL Y10 VO UTOPEGEL VAL TOVG ENEEEPYOOTEL.

13" emhoyf: CheckingCounter TobelnsideTableSize,
"Ex@poon tomov invariant 1) onoto, tpodiaypdeet 6Tt péca ot HEBodo 1 peTafAnT TOL

Oa opicovpe Oa kopaiveTor omd 1o UNdEV PEXPL ToL OPLOL KATOLOL TTIVOKOL.

14" emoyn: Invariant CheckTableLength CheckType,
‘Exepoon tomov invariant 1 omoia, wpodtaypapet 6tL n petaffAnty Bo kopaivetor ota
opla Tov Tivaka Ko 6Tt 0 TOTOG TG HETAPANTNG B eivan cupuPatdg pe avTdV TOL VKO

€161 OoTE Vo, unv vtap&et kdmolo Adboc.

15" emdoyn: Factorial

‘Ex@poon tomov requires 1 omoio, Tpodioypapet pio petafAnty pe Baon v T mov
Ba mépel amd 10 TPOYpapiLa, OTL B KupaivETOL 6TA TAOIGLO TOV TOPAYOVTIKOV. AnAad|
Ba pmopel va €xel T amd évo péEYPL n, Kol TO OmOTEAECHO Ogv Ba Eemepva pia

TPoKaBOPIGUEV TIUN Yo VO UV VITApEEL vtepyeiiion.

16" emloyn: EnsuresTableHasValues,
‘Exopaon tomov ensures 1 onoia, Tpodiaypdeet 0Tt 0 Bpoyyos Ba extedectel cGTA Ko
10 amotélecpa ¢ pueBOdov B ddoel Ge [l HETAPANTA TV TIUN TOL TIVOKA GTO

televtaio onueio mov eAéyOnke televtaia.
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17" emhoyn: EnsuresFindMinValuesFromTable

"Ex@paon tomov ensures 1 omoia opilel 61 1 Bo ohoxkAnpwOel Bpodyyog ota TAaicio Tov
punKovg evog mivaka Kot yo kdBe Béon otov mivaka €dv M T givor pkpdteprn evog
apBpov, tote o petpnmg ot péBoodo Ba mpémel vo av&avetor katd Eva. Xe avtifetn
nepintwon 1 Ty otn B€om tov mivaka O TPEmEL VoL TAPEL TNV TN UNOEV.

H éxppaon avty divetar poali pe tov kooko tg pebddov m omoio mpémer va

SLUTANPWOEL Y10 VO dDGEL ATTAVTNGT TO TPOYPOLLLLLOL.

18" emhoyn: EnsuresResultNotZero,
"Ex@paon tomov ensures 1 omoia, mpodiaypdpet tn nEB0do, oty omoia 1 amdvTnon g
pefdoov dev pmopet va etvar unoév. I'a va yivel avtd 1 ékepacr cuvodevetan poli pe

v néBodo N omoia mpémet vo cuUTANP®OET KovoviKd.

19" emhoyn: EnsuresInitializeTable
‘Exepaocn tomov ensures 1 omoio, mpodiaypdeet to amotédespo g peboddov va unv
etvar null, ypnoyomoidvrag pa pEBodo 1 omoio EMOTPEPEL TO XEPICTIPLO TOV TIVOKAL

oL apywonominke ypnopomoiwvrag pEyedog wov opictnke amd Tov YPNOTN.

20" emloyn: EnsuresExceptions

"‘Ex@paon tOmov ensures 1 omoia, Tpodiaypapetl To anotéAecpa g LebBoddov Ot Emoce
t0 exception. H éxppaomn avtn, ypnoonotet po pébodo otnv omoio tpodiaypdeeTol To
amotéleopa. Onwg 1 petafint) mov Oa S00ei €xel Tun undév tote T0 OMOTELECUA
TpEneL vau glval n T 6TV UETAPANTY 1, VO G€ avTiOETN TEPIMTMOOT TO OMOTELECLLOL

avopéveTol va givat 1 T oty HeTafAnT r dtonpepévn pe to d.
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5.5.3 Ileprypaon Tov Templates

[T kGt eaivetoar to oG eppavitovion ta Templates oty epapuoyn. Ta Templates

avtd etvor ot 101eg 15 mepTdGELS TOV AVOEPEPONKAY KOl TOPOVGIAGTNKOAV TPV, OUW®G

yopic evoopotopéves 1 JML exppdocelg péoa oe avtd. O Adyog mov divovron

ave&aptnTa eivatl yio vo, pmopel o ypiotng va €16ayel OTolEG eKQPAceElg BEAEL Ywpig va

€xel emppon and 10 cvotnua. Emiong npénel va avapépovpe 0Tt OAEG 01 EKPPAGELS TOV

OVOPEPOLE GTO TPONYOVLEVO VITOKEPAANLO, UTOPOVV va €16ay0o0V Ge OmooL YpOLpLuY|

eMAEEEL 0 XPNOTNG AmAa TOTODETMOVTAG TOV OPOUEN TOV GE KATOO VP GTOV KOOUKOL

Kot EmAoYN Kamota omd T1g EKQPACELS TOL EMOVLEL.

File
TanpEry
1. Bwmion By 20 = [ 1
2, gk
Enwursd
T bl stabc i Craoeint 2 intal
LB
Wiz==sy
oot =al
-
ook =iz
e ——
Sallospd | qp
Rup 1
| SerRamgE |4p

= |1, Reguiesyaiahic *

Chaar Al

2R AErmmbs

Eall Cann

Ealml

Ewkova 5.23: Emdoyn 1°° JML Statement

Av Kot vmhpyer 1 SvVOTOTNTO EICAYOYNG EKQPACEDV

0 YPNOTNG TPOTPEMETAL VO

YPNOOTOGEL EKPPAGELS Ol OTOIEG VO ToUPLALOVV LE TOL TPOTVLTA, YOl VO, VITAPYEL 0L

AOYIKT GUVOYN KOTA TNV EKTEAECT] TOV AOYIGLUKOVD.
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5.5.4 Ileprypagn g E100YMYNG KOOIKO

To Aoywopkd mapéyel v dvvatodOTNTO El00YOYNG K®ddwke oto medio code, yioo va
EVKOADVEL TOV XPNOTN 6TV aAANAeTiOpaon pe o eEmtepikd mepifaiiov. H eicaymyn
yivetaw and v emioyn File xou petd Open. To mapdbuvpo avalnmmong Ba epepavictet

Kot 0 xpNog Ba pumopel va Kavel TN TAOYT TOV.

LookIn: [ src

E‘] CheckJML.form B sorting.java

[} CheckJMLjava [y startPAge.form
D NewJFrame.form E"| StartPAge.java
E‘] NewdJFrame.java

E‘] ParserTemplates.java
D print.java
D Resetjava

File Hame: sorting.java

Files of Type: |All Files

Ewkova 5.24: Emdoyn 1°° JML Statement

H scayoyn tov Kddka yivetor kovovikd £T61 VILAPYEL KOl 1) SLVATOTNTO EIGOYMYNG
JML Statements and avtd mov wapéyovtal oto Aoylopukd. Kot mdAr mpotpémetor o
YPNOTNG VO 0KOAOVOEL TOVG KOVOVEG KOt T GUVTOEN TOL VITAPYEL OTIS EKPPACELS Y10 VOL

pmopet 10 TPOHYPALULLO VO TOPEYEL TKOVOTOUTIKE OTOTEAEGLOLTAL.

[T kdtw axolovdel €va mapddelypo €160YMYNG KOJIKO GTO AOYIOUIKO, OOV GTNV

GULVEYELN TO TTPOSYPAPOVLE e OO ML eKPPAGELC Kot EKTEAOVILE TO TPOYPOLLLLAL.
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MATrmpisdry Tanipieiry Z Haiemmiy
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Ewéva 5.25: Evocaymyn 6vo ekppdoswv JML otov KOOKO

2mv ewova 5.25 BAEmovpe OTL loNONKE GTO LOYICUIKO €vol apyelo KOIKa, TO 0moio
VINPYE OTNV UVAUN TOL VToAoyoTh. O k®dwag ypnoonolel éva mivoko o omoiog
apykomoteitan amd Tov mTpoypappatioty. O mivokag Oa tpémel vo mpodiaypagel cwoTd
€101 MOTE TO YEPIOTNPL0 TOL Tivako va pnv eivon null ko to péyebog tov va givan

HEYOADTEPO TOV UNOEVOG.

g ot TV TEPImTmOon To Tpodtaypayoue e Tig ekppdoes: RequiresNullHandle, ko
RequiresTableLengthtoDigit. Ot odvo ovtég eKEPAcE;  TEPWEVOLY  TOV
TPOYPOUULOTIOTY] VO TIG GUUTANPOGEL AvaAdY®G e Paon Tig petafAntég Tov kmowko. H
TPpOTN £KPpaon swodyetol og eENG: //@requires [Variable] [!= | == null; ko
dwpopeaveral g /@requires A!= null; . Xtnv nepintmon avt) Tpoypapovue OTL TO
yewpompro mov Oa dobel de Ba €xer null tur. To emdupevo JML statement mwov
glodyovpe etvon to: //@requires [Variable].lenght [!=|==| <=|>=] [Digit] ; 0
omolo petotpéneton o€: //@requires A.lenght > 0; . ¢ avt) TV nepintmon 1 EkEpocn
aVT TPOJSYPAPEL OTL TO PUNKOG TOL Tivake Bo givatl peyoAdTePo TOV UNdEVOS Kal G

avtife mepintwon 1 Ekppacn B amoTOyEL.
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Ewoéva 5.26: Enctepyacio Tov ekppdocov JML, km ektéleon Tov TpoypappoTog

AoV oloxAnpacape TV cvyypapel Tov ekepdcewv JML pe Baon tv kabodnynon
TOU AOYIoHIKOD, EKTEAEGAUE TO TPOYPOLLE TO Omoio dnuovpynce TG KAAGELS
oodvvapiog yio ke mpodaypaen kot mapnyaye 10 Test Cases (TC) yia ka0 po amd

TIG EKQPACELG TTOL £Y0VV d0bEl.

2ty mepintoon tov JML statement //@requires A!= null; ot KAdoelg 1odvvapiog mov
dnuovpynOnkav frav dvo. H mepintwon n omoia to yepiotiplo Tov wivaxka A dev eivar
null kot or wpodiaypaés wavomolovvtal Kot 1 GAAN KAdon mov opilel 6Tl €dv TO
yewpompro €xet Ty null toéte o1 mpodiaypapéc amotvyydvouvv. Ilapopoimg pe v
éxppaon //@requires A.lenght > 0; dnpovpyovvrar dvo KAAGELS 1GOSVVOLING OTOL T
TPOTN 7oV emaAnfedel TIG Tpodlaypapég eAéyyel €4v TO pNKOg TOL Tivako givol
HEYOADTEPO TOL UNOEVAC, VD M deHTEPT OV deV EMOANOEVEL TIG TPOSLUYPAPEG EAEYYEL

€dv to PnKog elvar pkpdTEPO 1 160 TOL PUNOEVOG.
Onwg BAémovpe oty gikdva 5.26, to dSdpopa Test Cases (TC), ta omoia emaindesvcav

TIG TTPOSIAYPOPES TUTOONKAY GTO OPLETEPO WEPOG Kot OG0 dev TIC €maAnBevoav

TVTOONKAY 6TO deE10 UEPOG,.
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Kepdraro 6

YounepdopoTo

6.1 Ewcayoyn 74

6.2 Zoumepacpoto 75
6.2.1 ITAeovektparto Ko Metovekthpoto, 76

6.3 Melovtikn Epyocio 77

6.1 Excayoyn

H dumhopatikn avty| epyoacio eiye ¢ okomd v dnuovpyia pog €Qappoyng 1 oroio
va €gel TV OuvaTdTNTO. VO 00KEL SUVOUIKO EAEYYO OTIS TPOJYPOUPES TOL TN yoiov
KOSIKO KATO100 AOYICUIKOV HE TNV El60ywYN eKppdoemv JML. Anladn va eréyyet edv
T0 AOYISHKO TANPOl TG Tpodlaypapés Tov, Ppiokovtog TG KAUCEL, 1G0dVVAIING GTIG
exppaoelg g JML kot divovtag Tyég 6to suoTNUa, EAEYXOVTOS LE OVTO TOV TPOTTO €6V

TNpovVTOL 01 TPOSUYPAPES TOV OEGULLE.

Onwg éyovpe det n IML pmopet va fondncet oty yp1iyopn amoc@oALATOOT] TOV KOJIKO GE
0mo0dNTOTE 6TAdI0 NG avamtuéng piag spoppoyns. H epappoyn mov dnuovpynonie
Baciomnke oTIC TPONYOLUEVEG £PYACIEC TOV APOPOVCAYV TO CLYKEKPWEVO O€ua Kot
ypnowonomdnkav mpoOTLIIAL Yoo aviyvevon Tov Aabov  evoopotdvovtag JML
EKQPACELS, Y10 EDKOAN Kol YPNYOPN QVIXVELGN TV TPOYPUUUATICTIKOV AAB®OV 1oL

TOPOTPOVVTOL.

Téhog, pe Paomn TG TPOJIYPOPES TOL ELGAYOVTIOL GTOV KMOOIKO UTOPOVUE VL
TAPOTNPNCOVUE TIG TEPUTTMGELS OV TO AOYIGUIKO TANPOL TIG TPOdIAYPAPES TOV TOV
éxouv 000el, aAAQ Kol OAEG TIG TMEPUITMOOELS TOL Ogv TANPOLVTOL XTNV OevTEPM
nepinton mov Ppovpe Ot Yo KATolo AOY0 TO AOYICUIKO [LOG ATOTVYYAVEL LWTTOPOVLE VO

KOVOULULE OAAAYEG GTOV KMOOKA, Kot Vo EAEYEovpE Eava TIG TPOdOYpaPES TOV.
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6.2 Xvpmepaocporta

To xVplo péPOC TG OWMAMUATIKNG OVTNG €Ppyaciag, NTov 1 VAOTOINoM,  TOV
TPOYPAULOTOS TTOL £XEL OKOTO TOV SUVAIKO EAEYXO €VOC AOYIGHIKOD LE TN XPNom
ekppdoeov JML. And v OAn Odovield xou €pgvva mov €ywve, mapOnkav Kdamoo
CLUTEPAGHOTO OGOV APOPH TNV CLUTEPLPOPIOTIKY YADGGO Tpodiaypapmnv JML v

Ot TNV €@aploy” aAAG KOl GTO ATOTEAEGLLOTOL TNG.

H ovuneprpopiotikn yAwcscog mpodiaypapav JML, edvnke mold ypriown ommv OAn
gpyooio emeldn kabopile pe akpifelo Kot caENVER TIG TPOSYPAPEG OV YapakTnpilovy
TNV OVOUEVOUEVT] GLUTEPLPOPA CE€ KAmowo evotnta Java Omm¢ kol pio 7o avotnpn
tekunpioon tov idov Tov kddka. Emiong n yAdooa Adyw g aAANAETidpaong TG e TNV
Java Ommwg @dvnke £xet TN SuvaTOTNTO VO TPOGPEPEL UE VTAPYOVIO EPYUAElD TNV
vrooTAPIEN NG B¢ TG YAMGGOG 0G0 KOl TNV TPOOTTIKY ONLOLPYING EPYOLEIDOV Yo TIC

avaykeg Tov KAOE TPOYPAUUATIOTN.

Eniong mapatmpndnke Ot 100 Sdpopa Tp®TOTLTO. TOL YPNCLUOTOMONKAV GTNV £pyacio
nTav moAd PBondntikd aAld OT®G NTOV AVAUEVOUEVO dEV KOADTTTOUV OAEC TIG MEPIMTMOCELS
avoyKoOV Kol TpoPAnudtov mov umopet va vrapEovv. IMapodio avtd kaAdTTOLV TIC O
oLVNOIGUEVEG TTEPMTMGELS Kol EVOG TPOYPOUUUATIOTIS UTOPEL VO TOL EVOOUATMVEL GTOV
KOSIKA TOL €0KOAQ KO YPYOPOL UE HOVY] OAAOYT TO OVOUATO TOV UETAPANTOV Kot 160G

KAmO1Eg EMITAEOV VITOKEYEVIKES TPOSAYPOPES, TOL Ba opicet 0 1d10G.

levikd kpiOnke Ot eivor mOAD onpovTiKO Yo €vo TPoypappotioty va opilel Tig
TPOJAYPOPES TOV GLOTHILOTOG GTOV KMOIKOL, Y10 VO UTOPEL VoL ELEYYEL OV TTAGO GTLYUT EGV
1 GLUTEPLPOPE KOl TA OMOTEAEGHOTO TOV €EAYEL TO TTPOYPAUO TOV givar To emBountd.
[Mopatnpndnke emiong 6TL €AV 01 TPOSOYPUPES TOV TPOYPALUATOS EIVOL YVOOTEG OO TNV
apyn TOTE TO TPAYPaUe B akolovOncel pe cmoth Topeia PEypL vo. vAomombel, evd ce
avtifetn mepintwon iowg va yivoov AaOn kouw m 016pBwon avtdv TtV AobdV oe
HETAYEVESTEPO 0TAS0 B0l KOOTIGEL TEPIGGATEPO TOGO GE YPOVO OGO Kol GE YPNa. AVTO dev
elvar emBountd amd Kavéva £T0L 0 OPIGUOG TV TPOSIAYPAPOV GTO GUGTNUN OO VOPIG

pmopel va fonbnoet yia va amopevyBel Eva t€1010 YEYOVOC.
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6.2.1 ITheovekTportao Kot MelovekTpaTO

H onpovpyio avtg g epoproyng €xel TAEOVEKTNHATO OAAGL KoL LELOVEKTLLATO TOGO
61OV TPOTO MOV glval LAOTOMWUEVN GAAL KOl OTOV TPOmO mov ypnoiponoteitor. To
AOYIOUIKO 00TO EYEL OYEOAOTEL LE TETOL0 TPOTO £TGL MOTE AKOUA KO KATO10G 0Py APLOG
TPOYPOLUUOTIOTC VO UTOPEL Vo pmopel €OKOAN VO TEKUNPIOCGEL OVOTNPE TNV
OVOLEVOUEVT] GUUTEPLPOPE. TOV TTPOYPALLaTOS Tov. Emiong oe mepintwon avalnmong
TOV LoDV 6TOV KMOKA Vo Uropel €DKOAN EVOC TPOYPOUUATIOTNG VO E1GAYEL ALTA TOL
npdtumo poll £Tol doTE vo pmopet var EAEYYEL T TOYPOVO OAES TIC KOPLES antieg AoV
OTOV KMOIKO, TOPE Vo YAyVEL GTO. TVPAQ o€ PEYAAN KOUUATIO KOSKO Yo Vo, Bpel TOv

pmopet va gtvon To AdBog.

Onwg €yovpe MO avo@EPEl, Yoo TNV KOTOOKELY TOL AOYIGHIKOD YPEWICTNKE Vo
dnuovpynBovv dvo €idn parser, to éva mov vo pmopel va Eeywpilel T IMNA®TIKEG
exppaoelg o JIML, kou to dAlo va umopet va Eeympilet tov kddwa o Java, dmov eivan
amapaitto. O TpdnOc Asttovpyiog OUMG TV dVO CVTMV parser, omd POVOG TOV HOG
poevel KATOOVG TEPLOPIGUOVS OAAG TOLTOXPOVO Kot vEMETID. XVYKEKPIUEVO LE TN
onuovpyia parser, eEvmokovetal 0Tt T0 Aoywopkd OBa avayvopilel ekepdoelg mov
CLUTINTOVV UE TIG EKQPACELS OV TOL €yovv d0Bel. 'Etol éyovpe to pioko vo dobel
KAmolo Kellevo KMOJKO amd Tov ¥PNOTN Kol TO AOYIGHIKO VO PNV UTOPEGEL VO TO
Katavonoel. Amd v dAAN peptd vapyel kot £vo peydio micovéktnua. Eedcov to
AOYloUIKO avayvopioel Tov kodko ToOTE £)ovpe elevbepia omv emefepyacio Tov

KOO 0ALA Ko TNV €€0ymY OMOTEAEGUATOV.

g EMEKTOOT TOV MO TAV®, TO AOYIGHIKO €xel TNV duvatdHTTo v avoryvepilel TANp®g
TIG petafAntés, tovg aplpotc Tig deopevpéveg AEEES aAAG KoL TIC ovVIcOTNTES oV Oal
d0000v mpog avaivon. Iapdria owtd pmopel va VIAPEOLY TEPIMTMOGEIS OOV 1) AAAAYT
Kdmotlag Béong and owtég TIg AEEELS, M KOl dAAOYT o€ KOO avicmon o€ onueio mov
dev mpoPAémetor mbavov vo pnv dwoet o embountd amotelécpota. O Adyog mov
umopel va cvopPaiver avtd elvar 6Tt 10 Aoylopuko €xel Paciotel ota TPOHTLIOL TOV
KOADTTOVV YEVIKEG TEPUTTAOCELG KOl O)L GE OALO TO PACLO, KMOKO TOV UTOopEl va, vTdpEet

1600 og JML 6060 kot og Java.
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Téhog o tpdmog pe tov omoio deEdyOnke N VAOTOINGN TOL AOYIGUIKOV amd TAEVPAS
KOO €ivol OpKETH APOIPETIKOG KOl ETOVOYPTCILOTOWCIUOG, HE OTOTEAEGUO GTO
péAlov va pmopel va katavonBel gvkola, va cvovinpnBel oAdd kot vo emextadel eqv

Kkp10el amapaitro.

6.3 Merhovtikn Epyoacia

Mo ovt) ™ oTopk] SIMAMUOTIKY gpyacio, peletOniov Kot LVAOTOMONKay Kamolo
npdtumo aviyvevong Aabmv émov to kabéva emAvel Eva cuykekpluévo Tpofinua. o
peAlovtikn epyacio Oa pmopovoav va BpebBodv kKot va gicayBodv mo moAAd Kot mo
moAvTAoKa TtpdTLTa, Phoel TV omoiwv va dnuovpyndel 1 gvyxépela TPOdIAYPAPNS TLO

TOALDV AELTOVPYIDV.

Onwg Mo yvopilovpe 10 Aoyiopikod Omuovpyndnke kévovtag ypron KOVOVIK®V
EKQPACEDV Y10, VoL umtopel va katadofaivel Towv kdduka Tov Tov divetat. Oa propovcav
va TpocTteBoHV TEPIGTOTEPES KOVOVIKEG EKPPAGELS 1| KOl BEATIOOT OTIG 1101 LITAPYOVCES
€101 OOTE TO TPOYPOLLN VO, LTOPEl va. ovaryveopilel o ToAAG onpeio 6TOV KOIKA Kot

va eneEepydleton o TOAAG OEd0UEVAL.

AALo onueio mov Ba pmopovoe va emextabel etvon n gved&io tov mpoypappatog. Avt
TN GTUYUN VTTAPYEL TEPLOPIGUEVT] SVVOTOTNTA Y10 TOLOL CT|UELD UTOPEL VO KAVEL AAAQYES O
xpNotng kot va e€dyet amotedéopata. ‘Etol Bo ntav kadod edv to mpdypapa donve tov
ypNotn va eméuPer oe mo mOAAG onpeio péoa oto mpoTvIo oL Swutifevtal oTO
hoywlopkd. Onwg  kdmoleg ek@pAcEl; mov  amottohv TV gUEAvVIoN  KAmolov
ouyKekpéEvoL Bpdyyov, N kdmoleg petaPAntég kot apdpoi mov pévovv otabepoi Adyw

™G AELTOVPYIKOTNTOS TOV TPOTVTTOV.

To Aoywopkd Ommg eidape Kaver ypMon WOG YPUPIKNG Olampocmnios, M omoio
dnuovpyn ke amokAEIGTIKA Yoo avTd. Ao pmopovoe vo telelomombet n dSampocwmiol
Kdvovtag TNV WO QUMK OTO  XPNOTN Kol  ONUOLPYOVTOS £€vo  TOpApPTNUO

EMEENYNULOTIKOV GYOAM®V Y10 TO TG OOVAELOVY 01 AELITOVPYIES TOV AOYIGUIKOD.
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Onwg éxer avapepbei, o TpdmOG e Tov 0moio 10 Aoylokd PBpioket kat divel dedopéva
670 cVOTNUA Elval Tvyoiog, HEca 610 PAacpa Tov kabopiletal and tov ypnot. Emiong
Bpiokovtot kot ot KAdoeg 1odvvapiog yio ke éxppoon mov divel GTov ¥pNoTN Hid
o aKPP1g EKOVA TOV ATOTEAECUATOV OV Paivovtol oty 006vn. Opmg n apykn 1déa
yioL TNV oToio, OEV £Y1VE EMTVYNG 1) EYKATACTOCT GTO £PYOAEID, TAV 1) YPNON YEVETIKOV
aAyopiBumv ot omoiot Ba Tav veHOvLVOL Yo va TPOPOSOTOVY TO GVGTNUO e dedopéva
eréyyov Pdoet g Aoywng mov Ba tovg d0bel. Ot dnpovpyio awtdv TV aAdyopiOumv
KOl 1| GUVEVOON TOVLG LE TO AOYICUIKO avTO Ba £Qepve TO AOYICUIKO GE 0. OVOTEPT
Babuida, aeod N KOTOVoUn TOV TILOV 6TO TPOYpappe o yivotav pe moAd mo £Eumvo

KoL AmodoTIKO TPOTO.

Téhog cav peAlovtikn| epyocio Ba NTov ©EEAMPO va vAomomBovv €leyyor oGTo
TPOYPOLLLO Ol OTO{OlL VO EVIUEPMVOLV TOV YPNOTN Yo TUYDV AABOC Ypnom Tov
TPOYPAUUOTOC, KOl VoL TOV KaBodya TS va S10pBwaon 10 opdipa mov Ppédnke Katd

xpfion.
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Hopaptnpo A

Koowkeg Yromoinong Aoyiopikov

CheckJML.java

* xk x¥ kx¥ * * K X K X X X X X X X X X X * * *x
Author : Panayiotis Christofi
Student Id: 879986

Program : Senior Project *
* X xX x¥ * * K X X K X X X X X X X X X * * *

* Ak ok ok

import java.io.File;

import java.io.FileReader;

import java.io.IOException;
import java.util.regex.*;

import java.util.*;

import java.util.Iterator;

import java.util.Set;

import java.util. Enumeration;
import javax.swing.JFileChooser;
import javax.swing.text.Caret;

public class CheckJML extends javax.swing.JFrame {
public int range ;
public int glcounter;

/** Creates new form CheckJML */

public CheckIML() {

initComponents();

h

public int intRandomlInitialize() {

Random generator = new Random();
int givenumber= generator.nextInt(range);
return givenumber -5;

h
public float floatRandomInitialize() {

Random generator = new Random();
float givenumber= generator.nextInt(range);
return givenumber-5;

}
public double doubleRandomlInitialize() {
Random generator = new Random();

A-1



double givenumber= generator.nextInt(range);
return givenumber-5;
}
public char charRandomlInitialize() {

Random generator = new Random();
char givenumber= (char) generator.nextInt(range);
return givenumber;

}
public String StringRandomlInitialize() {

Random generator = new Random();
int givenumber= generator.nextInt(range);
if(givenumber%10 == 1){

return null;

}

return "notnull";
h
public int ArrayRandomlnitializeSize() {
Random generator = new Random();

int givenumber= generator.nextInt(range);
givenumber= (int) (givenumber - 0.1 * range);
if(givenumber == 0) {
return 0;
§
else if(givenumber <0){
return -1;
§
return givenumber;
}
public void InitilizeTable(int size,ArrayList<Integer> table){
Random generator = new Random();
if(size <0){

return ;

for(int i=0;i<size;i++){
table.add(generator.nextInt(range));

}

return;

b
public String typeRandomlInitialize() {
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Random generator = new Random();
String randomtype = "int";
int givenumber= generator.nextInt(8);
switch (givenumber) {
case 0: {randomtype= "int";}
case 1:{randomtype= "float";}
case 2: {randomtype= "double";}
case 4: {randomtype= "char";}
case 5:{randomtype= "Integer[]";}
case 6: {randomtype= "Double[]";}
case 7:{randomtype= "Float[]";}
case 8:{randomtype= "Object[]";}

}
String type= randomtype;
return type;

b
@SuppressWarnings("unchecked")

// <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents() {

jButtonl = new javax.swing.JButton();
jScrollPane3 = new javax.swing.JScrollPane();
jTextAreal = new javax.swing.JTextArea();
jComboBox1 = new javax.swing.JComboBox();
jLabell = new javax.swing.JLabel();

jLabel2 = new javax.swing.JLabel();
jScrollPanel = new javax.swing.JScrollPane();
jTextPane2 = new javax.swing.JTextPane();
jScrollPane4 = new javax.swing.JScrollPane();
jTextPane3 = new javax.swing.JTextPane();
jScrollPane6 = new javax.swing.JScrollPane();
jTextArea3 = new javax.swing.JTextArea();
jLabel3 = new javax.swing.JLabel();

jLabel4 = new javax.swing.JLabel();
jScrollPane7 = new javax.swing.JScrollPane();
jTextArea4 = new javax.swing.JTextArea();
jLabel5 = new javax.swing.JLabel();

jButton2 = new javax.swing.JButton();
jComboBox2 = new javax.swing.JComboBox();
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jScrollPane8 = new javax.swing.JScrollPane();
jTextArea5 = new javax.swing.JTextArea();
jScrollPane2 = new javax.swing.JScrollPane();
jTextArea6 = new javax.swing.JTextArea();
jScrollPane9 = new javax.swing.JScrollPane();
jTextArea7 = new javax.swing.JTextArea();
jLabel6 = new javax.swing.JLabel();

jLabel7 = new javax.swing.JLabel();

jLabel8 = new javax.swing.JLabel();
jComboBox3 = new javax.swing.JComboBox();
fileChooser = new javax.swing.JFileChooser();
jLabel9 = new javax.swing.JLabel();

jLabel10 = new javax.swing.JLabel();
jLabelll = new javax.swing.JLabel();
jLabel12 = new javax.swing.JLabel();
jMenuBarl = new javax.swing.JMenuBar();
jMenul = new javax.swing.JMenu();

Open = new javax.swing.JMenultem();

Exit = new javax.swing.JMenultem();

setDefaultCloseOperation(javax.swing. WindowConstants. EXIT ON_ CLOSE);
getContentPane().setLayout(new org.netbeans.lib.awtextra. AbsoluteLayout());

jButton1.setText("Run");
jButtonl.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
jButton1ActionPerformed(evt);

}

1
getContentPane().add(jButtonl, new
org.netbeans.lib.awtextra. AbsoluteConstraints(430, 650, 70, 60));

jTextAreal.setColumns(20);
jTextAreal.setRows(5);

jScrollPane3.setViewportView(jTextAreal);

getContentPane().add(jScrollPane3, new
org.netbeans.lib.awtextra. AbsoluteConstraints(390, 220, 400, 410));

jComboBox1.setModel(new javax.swing.DefaultComboBoxModel(new String[] {
"1. Division By Zero", "2. Array Index Out Of Range", "3. String Index Out Of Range",
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"4. Array Store Exception", "5. Dereferencing Null", "6. Stack Overflow Area", "7.
Unsorted Table", "8. Infinite Loop due to mathematical operator", "9. Error due to
Logical operator", "10. Negative Array Size", "l11. SizeOfParallelTables", "12.
DiffTypeEquationException”, "13. StaticInitialisation", "14. CatchingException", "15.

CallbyValueOrReference", " " }));

jComboBox1.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {

jComboBox1ActionPerformed(evt);

}

1)
getContentPane().add(jComboBox1,
org.netbeans.lib.awtextra. AbsoluteConstraints(170, 40, 260, -1));

jLabell.setText("Set Loops:");

getContentPane().add(jLabell,
org.netbeans.lib.awtextra. AbsoluteConstraints(520, 660, 60, -1));

jLabel2.setText("Set Range:");

getContentPane().add(jLabel2,
org.netbeans.lib.awtextra. AbsoluteConstraints(520, 690, -1, -1));

jTextPane2.setText("10");
jScrollPanel.setViewportView(jTextPane2);

getContentPane().add(jScrollPanel,
org.netbeans.lib.awtextra. AbsoluteConstraints(590, 660, 60, -1));

jTextPane3.setText("10");
jScrollPane4.setViewportView(jTextPane3);

getContentPane().add(jScrollPane4,
org.netbeans.lib.awtextra. AbsoluteConstraints(590, 690, 60, -1));

jTextArea3.setColumns(20);
jTextArea3.setRows(5);

jScrollPane6.setViewportView(jTextArea3);

getContentPane().add(jScrollPane6,

org.netbeans.lib.awtextra. AbsoluteConstraints(800, 220, 400, 410));

jLabel3.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel3.setText("<html><u>Passed</u></htmI>\"");
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getContentPane().add(jLabel3, new
org.netbeans.lib.awtextra. AbsoluteConstraints(390, 200, -1, -1));

jLabel4.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel4.setText("<html><u>Failed</u></htmI>\"");

getContentPane().add(jLabel4, new
org.netbeans.lib.awtextra. AbsoluteConstraints(800, 200, 40, -1));

jTextArea4.setColumns(20);
jTextAread.setRows(5);
jScrollPane7.setViewportView(jTextArea4);

getContentPane().add(jScrollPane7, new
org.netbeans.lib.awtextra. AbsoluteConstraints(390, 100, 400, 90));

jLabel5.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel5.setText("<html><u>Fail Cases</u></htmI>\"");

getContentPane().add(jLabels, new
org.netbeans.lib.awtextra. AbsoluteConstraints(800, 80, 120, -1));

jButton2.setText("Clear All");
jButton2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
jButton2 ActionPerformed(evt);

}

1
getContentPane().add(jButton2, new
org.netbeans.lib.awtextra. AbsoluteConstraints(670, 650, -1, 60));

jComboBox2.setModel(new javax.swing.DefaultComboBoxModel(new String[] {
"l. RequiresVariable", "2. RequiresNullHandle", "3. RequiresDigit", "4.
RequiresDigit toTableLength", "S. RequiresTableLengthtoDigit", "6.
RequiresSortedTable", "7. RequiresSameTableLength", "8. RequiresSameType", "9.
RequiresCallingbyObject Reference"”, "10. AssertCounter insideTableBoundaries",

"11.  AssertWhile Counters",  "12.  VariableTypes insideTableTypes",  "13.
CheckingCounter TobelnsideTableSize", "14.
Invariant CheckTableLength CheckType", "15. Factorial", "16.
EnsuresTableHasValues", "17. EnsuresFindMinValuesFromTable", "18.
EnsuresResultNotZero", "19. EnsureslnitializeTable", "20. EnsuresExceptions”, " " }));

jComboBox2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jComboBox2ActionPerformed(evt);

}
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1)
getContentPane().add(jComboBox2,
org.netbeans.lib.awtextra. AbsoluteConstraints(740, 40, 260, -1));

jTextArea5.setColumns(20);
jTextArea5S.setRows(5);
jScrollPane8.setViewportView(jTextAread);

getContentPane().add(jScrollPane8,
org.netbeans.lib.awtextra. AbsoluteConstraints(10, 220, 370, 410));

jTextArea6.setColumns(20);
jTextArea6.setRows(5);
jScrollPane2.setViewportView(jTextArea6);

getContentPane().add(jScrollPane2,
org.netbeans.lib.awtextra. AbsoluteConstraints(10, 100, 370, 90));

jTextArea7.setColumns(20);
jTextArea7.setRows(5);
jScrollPane9.setViewportView(jTextArea7);

getContentPane().add(jScrollPane9,
org.netbeans.lib.awtextra. AbsoluteConstraints(800, 100, 400, 90));

jLabel6.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel6.setText("<html><u>Pass Cases</u></htmI>\"");

getContentPane().add(jLabel6,
org.netbeans.lib.awtextra. AbsoluteConstraints(390, 80, -1, -1));

jLabel7.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel7.setText("<htmI><u>JML Example</u></htmI>\""); // NOI18N

getContentPane().add(jLabel7,
org.netbeans.lib.awtextra. AbsoluteConstraints(10, 80, -1, 20));

jLabel8.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel8.setText("<htmI><u>Code</u></htmI>\"");

getContentPane().add(jLabel8,
org.netbeans.lib.awtextra. AbsoluteConstraints(10, 200, -1, -1));

ncw
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jComboBox3.setModel(new javax.swing.DefaultComboBoxModel(new String[] {
"1. Division By Zero", "2. Array Index Out Of Range", "3. String Index Out Of Range",
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"4. Array Store Exception", "5. Dereferencing Null", "6. Stack Overflow Area", "7.
Unsorted Table", "8. Infinite Loop due to mathematical operator", "9. Error due to
Logical operator", "10. Negative Array Size", "l11. SizeOfParallelTables", "12.
DiffTypeEquationException”, "13. StaticInitialisation", "14. CatchingException", "15.
CallbyValueOrReference", " " }));

jComboBox3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
jComboBox3ActionPerformed(evt);

}

1)
getContentPane().add(jComboBox3, new
org.netbeans.lib.awtextra. AbsoluteConstraints(460, 40, 260, -1));

fileChooser.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
fileChooserActionPerformed(evt);

}

s

getContentPane().add(fileChooser, new
org.netbeans.lib.awtextra. AbsoluteConstraints(820, 40, 50, 0));

jLabel9.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel9.setText("<html><u>JML Statements</u></htmI>\"");

getContentPane().add(jLabel9, new
org.netbeans.lib.awtextra. AbsoluteConstraints(740, 20, -1, -1));

jLabel10.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel10.setText("<html><u>Tamplates</u></htmI>\"");

getContentPane().add(jLabel 10, new
org.netbeans.lib.awtextra. AbsoluteConstraints(460, 20, -1, -1));

jLabelll.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabell I .setText("<html><u>JMLTemplates</u></html>\"");

getContentPane().add(jLabell1, new
org.netbeans.lib.awtextra. AbsoluteConstraints(170, 20, -1, -1));
getContentPane().add(jLabel12, new

org.netbeans.lib.awtextra. AbsoluteConstraints(0, -20, 1210, 750));
jMenul.setText("File");

Open.setText("Open");
Open.addActionListener(new java.awt.event.ActionListener() {
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public void actionPerformed(java.awt.event. ActionEvent evt) {
OpenActionPerformed(evt);

}

1)
jMenul.add(Open);

Exit.setText("Exit");
Exit.addActionListener(new java.awt.event. ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
ExitActionPerformed(evt);

}

1)
jMenul.add(Exit);

jMenuBarl.add(jMenul);

set/MenuBar(jMenuBarl);

pack();
}+// </editor-fold>

private void jButton] ActionPerformed(java.awt.event.ActionEvent evt) {
String srange = jTextPane3.getText();
range = Integer.parselnt(srange );
jTextArea5.getText();
String text2 = jTextPane2.getText();

jTextAreal setText(""); jTextArea3.setText("");
jTextAread.setText("");j TextArea6.setText("");jTextArea7.setText("");

String text = null;
glcounter = Integer.parselnt(text2 );

text =jTextAreaS.getText();

Hashtable hashint = new Hashtable();

Hashtable hashfloat = new Hashtable();

Hashtable hashdouble = new Hashtable();

Hashtable hashchar = new Hashtable();

Hashtable hashstring = new Hashtable();

int[] patterns = new int[34];

for(int cv2=0;cv2<patterns.length;cv2++)
patterns[cv2]=0;

int GLOBALCOUNTER = glcounter;
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int loop1=0; int loop2=0;

ArrayList<Integer> passorfail28 = new ArrayList<Integer>(); //pass=1 fail =0
/1#0

ArrayList<String> statement28 = new ArrayList<String>();//#0

ArrayList<Integer> passorfail = new ArrayList<Integer>(); //pass=1 fail =0 //#25
ArrayList<Integer> numbera = new ArrayList<Integer>();//#25
ArrayList<Integer> numberb = new ArrayList<Integer>();//#25
ArrayList<Integer> result = new ArrayList<Integer>();//#25

ArrayList<String> name25 = new ArrayList<String>();//#25

ArrayList<String> statement25 = new ArrayList<String>();//#25
ArrayList<String> printcase25 = new ArrayList<String>();//#25

ArrayList<String> statementO1 = new ArrayList<String>();//#01

ArrayList<ArrayList<Integer>> numbers01 = new
ArrayList<ArrayList<Integer>>();//#01

ArrayList<ArrayList<Integer>> passorfail01 = new
ArrayList<ArrayList<Integer>>();//#01

ArrayList<String> name(01 = new ArrayList<String>();//#01
ArrayList<String> digit01 = new ArrayList<String>();//#01
ArrayList<String> anisosi01 = new ArrayList<String>();//#01

ArrayList<ArrayList<Integer>> tables09 = new
ArrayList<ArrayList<Integer>>();//#09

ArrayList<Integer> tablesize09 = new ArrayList<Integer>();//#09

ArrayList<String> statement02=new ArrayList<String>();//#2
ArrayList<String> name02=new ArrayList<String>();//#2
ArrayList<String> names02=new ArrayList<String>();//#2

ArrayList<ArrayList<Integer>> passorfail02 = new
ArrayList<ArrayList<Integer>>();//#02

ArrayList<String> names03=new ArrayList<String>();//#2
ArrayList<String> statement03 = new ArrayList<String>();//#03

ArrayList<Integer> passorfail03 = new ArrayList<Integer>(); //pass=0 fail =1
11#26

ArrayList<String> statement26 = new ArrayList<String>();//#03

ArrayList<Integer> passorfail26 = new ArrayList<Integer>(); //pass=0 fail =1
11#26

ArrayList<String> name26 = new ArrayList<String>();//#26

ArrayList<String> statementO5=new ArrayList<String>();//#5
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/1#05

11#06

ArrayList<Integer> variable05 = new ArrayList<Integer>();//#5
ArrayList<Integer> tablesize05 = new ArrayList<Integer>();//#5

int compare05 =0;

ArrayList<Integer> passorfail05 = new ArrayList<Integer>(); //pass=1 fail =0

ArrayList<String> names05 = new ArrayList<String>(); //pass=1 fail =0 //#05
ArrayList<String> names06 = new ArrayList<String>(); //pass=1 fail =0 //#05

ArrayList<String> statement06=new ArrayList<String>();//#5
ArrayList<Integer> passorfail06 = new ArrayList<Integer>(); //pass=1 fail =0

ArrayList<String> names07 = new ArrayList<String>();//#07
ArrayList<String> statement07 = new ArrayList<String>();//#07
ArrayList<String> type07 = new ArrayList<String>();//#07

int compare(07 =0;

ArrayList<String> names08 = new ArrayList<String>();//#08
ArrayList<String> statement08 = new ArrayList<String>();//#08
ArrayList<Integer> passorfail08 = new ArrayList<Integer>();//#08

ArrayList<String> names15 = new ArrayList<String>();//#15
ArrayList<String> statement15 = new ArrayList<String>();//#15
ArrayList<Integer> passorfaill5 = new ArrayList<Integer>();//#15
ArrayList<Integer> numberl5 = new ArrayList<Integer>();//#15

ArrayList<String> names16 = new ArrayList<String>();//#16
ArrayList<String> statement16 = new ArrayList<String>();//#16
ArrayList<Integer> passorfail16 = new ArrayList<Integer>();//#16
ArrayList<Integer> number16 = new ArrayList<Integer>();//#16

ArrayList<String> statement17 = new ArrayList<String>();//#17
ArrayList<Integer> passorfaill7 = new ArrayList<Integer>();//#17
ArrayList<String> names17 = new ArrayList<String>();//#17

ArrayList<String> names18 = new ArrayList<String>();//#18
ArrayList<String> statement18 = new ArrayList<String>();//#18
ArrayList<Integer> passorfail 18 = new ArrayList<Integer>();//#18
ArrayList<Integer> number18 = new ArrayList<Integer>();//#18
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int numofstatements =0;

ArrayList<String> statement19 = new ArrayList<String>();//#19
ArrayList<Integer> passorfail19 = new ArrayList<Integer>();//#19
ArrayList<String> names19 = new ArrayList<String>();//#19

ArrayList<String> statement22 = new ArrayList<String>();//#22
ArrayList<Integer> passorfail22 = new ArrayList<Integer>();//#22
ArrayList<String> names22 = new ArrayList<String>();//#22
ArrayList<Integer> result22 = new ArrayList<Integer>();//#22

ArrayList<String> statement27 = new ArrayList<String>();//#27
ArrayList<Integer> passorfail27 = new ArrayList<Integer>();//#27
ArrayList<String> anisosis27 = new ArrayList<String>();//#27

ArrayList<String> names29 = new ArrayList<String>();//#29

ArrayList<ArrayList<Integer>> tables29
ArrayList<ArrayList<Integer>>();//#29

ArrayList<String> statement29 = new ArrayList<String>();//#29
ArrayList<Integer> passorfail29 = new ArrayList<Integer>();//#29

ncw

ArrayList<ArrayList<Integer>> tablesize29 = new
ArrayList<ArrayList<Integer>>();//#29

ArrayList<String> names30 = new ArrayList<String>();//#30
ArrayList<String> statement30 = new ArrayList<String>();//#30
ArrayList<Integer> passorfail30 = new ArrayList<Integer>();//#30

String anisosi29 = null;

ArrayList<String> names31 = new ArrayList<String>();//#31

ArrayList<ArrayList<Integer>> variables31 = new
ArrayList<ArrayList<Integer>>();//#31

ArrayList<String> statement31 = new ArrayList<String>();//#31
ArrayList<Integer> passorfail31 = new ArrayList<Integer>();//#31

ArrayList<ArrayList<String>> names32 = new
ArrayList<ArrayList<String>>();//#32
ArrayList<ArrayList<String>> types32 = new

ArrayList<ArrayList<String>>();//#32
ArrayList<String> statement32 = new ArrayList<String>();//#32
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ArrayList<ArrayList<Integer>> passorfail32 = new
ArrayList<ArrayList<Integer>>();//#32

ArrayList<String> names33 = new ArrayList<String>();//#33
ArrayList<String> result33 = new ArrayList<String>();//#33
ArrayList<String> statement33 = new ArrayList<String>();//#33
ArrayList<Integer> passorfail33 = new ArrayList<Integer>();//#33

Reset rs = new Reset();

ArrayList<String> mresultdigit anisosi = new ArrayList<String>();
ArrayList<Integer> mresultdigit num = new ArrayList<Integer>();
ArrayList<String> mresultnull anisosi = new ArrayList<String>();
ArrayList<String> mcheckvar anisosi = new ArrayList<String>();

/I text ="//(@ensures \result!=null";
// String[] tokens= text.split(";");

Pattern start = Pattern.compile("(/@ *|/\\* @ *)");
Pattern start2 = Pattern.compile("/\\*(@ *.*[\\r\\n]*.*)+"); //.;.*M\\*/  \r\\n
Pattern start3 = Pattern.compile("/\\*(@ *.*[\\r\\n]*.*)+"); //.;.*N\\*/  \r\\n
Pattern end = Pattern.compile(";");

Pattern white = Pattern.compile("[\\s]*");
T
Pattern whitenewline = Pattern.compile("[[.][\\s]]*");

Pattern anisotites = Pattern.compile("(!=[==>=|<=|<>)");
Pattern andor = Pattern.compile("(&&|\\\)");
Pattern counting = Pattern.compile("(\\+\\+|--)");
Pattern operator = Pattern.compile("(\\+|-\\*\\/)");
Pattern backslash = Pattern.compile("\\\\");
Pattern slash = Pattern.compile("[/]");
Pattern variable = Pattern.compile("[a-zA-Z0-9]+");
Pattern variable2 = Pattern.compile("([a-zA-Z0-9]+)");
Pattern digits = Pattern.compile("([\\d]+)");
Pattern vars = Pattern.compile("(int|[float/double|String|byte|char|Object)");

Pattern varsornothing =
Pattern.compile("(int|float|double|String|byte|char|Object|Integer|)");

Pattern variableornothing = Pattern.compile("([a-zA-Z0-9]*)");
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Pattern brackets = Pattern.compile("(\[[\\s]*\\])");

Pattern publics = Pattern.compile("(public|private|)");

Pattern statics = Pattern.compile("(static|final|)");

Pattern comma = Pattern.compile("(,)");

Pattern brackets2 = Pattern.compile("(\[\\]| )");

Pattern voids = Pattern.compile("(int|float|double|String|byte|char|Object|void)");

Pattern function = Pattern.compile(white + "" + publics + white + statics + white
+voids + whitet+brackets+white + variable + white + "\\(" + white + varsornothing+
white+brackets + white + variableornothing + white+ brackets+ white+comma+white +
varsornothing+ white+brackets + white + variableornothing + white+ brackets+ white+
"\\)" + white + "\{");

//@ensures \result !=null; #28

Pattern resultnull = Pattern.compile(white+ ""+ start + "ensures" +white +
backslash+ "result" + white +anisotites+ white +"null" + white + end);

/l@requires a!=0; #1

Pattern checkvar = Pattern.compile(white + "" + start +"requires"+ white
+variable2 + white + anisotites + white + digits + white + end);

//@requires a!=null; #2

Pattern checkvarnull = Pattern.compile(white+ "" + start +"requires"+ white

+variable2 + white + anisotites + white + "null" + white + end);
//@ensures (\forall int i; 0 <=1 && 1 < a.length; c!==a[a.length - 1]);

//@ensures (\forall int i; 0 <=1 && 1 < a.length; c==a[a.length - 1]); #3

Pattern arrayforvalue = Pattern.compile(white + "" + start +"ensures"+ white +
"\(" +white + backslash+ "forall" + white + "int" + white+variable2+ white +";"+ white
+ digits + white + anisotites + white + variable + white + andor +white + variable +
white + anisotites + white + variable + ".length" + white + ";" + white + variable2 +
white + anisotites + white + variable2+white+"\\["+white+variable+".length" + white +
"-"+ white + "1"+"\\]" + white + "\\)" + white +end );

//@ensures (\forall int i; 0 <=1 && 1 < a.length; c!=null); #4

Pattern arrayforvaluenull = Pattern.compile(white + "" + start +"ensures"+ white +
"\(" +white + backslash+ "forall" + white + "int" + white+variable+ white +";"+ white
+ digits + white + anisotites + white + variable + white + andor +white + variable +
white + anisotites + white + variable + ".length" + white + ";" + white + variable +
white + anisotites + white + "null" + white + "\\)" + white +end );

//@invariant 0 <= top && top <= elems.length && \typeof(elems) ==
\type(Object[]);  #5

Pattern checktype = Pattern.compile(white + "" + start +"invariant"+ white +
digits+ white + anisotites+ white + variable2 + white + andor+ white + variable +
white + anisotites + white + variable2 + ".length" + white + andor + white +backslash+
"typeof\\(elems\\)" + white + anisotites + white + backslash +
"type\\("+variable2+"\\[\\]\\)" + white + end );

//@requires top < elems.length;  #6



Pattern checklenght = Pattern.compile(white + "" + start +"requires"+ white
+variable2 + white + anisotites + white + variable2 +".length" + white + end);

/*@requires \typeof(o) <: \elemtype(\typeof(elems));@*/ //#7

Pattern checkvartypewitharray = Pattern.compile(white + "" + start +"requires"+
white + backslash + "typeof\\(" + variable2 + "\\)" + white + "<:" + white + backslash +
"elemtype\\(" + backslash +"typeof\\(" + variable2 + "\\)\\)"" + white + ";" );

//@invariant 0<=size && size <= elements.length; #8
//@invariant 0<=size && size <= elements.length;

Pattern  checksizeandarray =  Pattern.compile(white + "" +  start
+"invariant"+white+digitstwhite+anisotites+white+variable2+whitetandor+  white+
variable + white + anisotites + white + variable2 + ".length" + white + end );

/*@spec_public@*/ //intc; #9

Pattern definevariable = Pattern.compile(white + "" + "A\\*@" + white +
"spec_public" + white + "@\\*/" + white + vars + white + variable2+ white);

/*@spec_public@™*/ //int a[]; #10

Pattern definetables = Pattern.compile(white + "" + "A\\*@" + white +
"spec_public" + white + "@\\*/" + white + vars + white + variable+ "\\[\\]"+ white );

/*@non_null@?*/ //int elements[]; #11

Pattern tablesnotnull = Pattern.compile(white + "" + "/A\\*@" + white + "non_null"
+ white + "@\\*/" + white + vars + white + variable+ "\\[\\]"+ white + end);

/l@assignable \nothing; #12

Pattern assignablenothing = Pattern.compile(white + "" + start + white +
"assignable" +white + backslash+ "nothing" + white + end );

//@assignable c; #13

Pattern assignablevar = Pattern.compile(white + "" + start + white + "assignable"
+white + variable+ white + end );

/*@spec_public non_null@*/ //Object[] elems; #14

Pattern definetablesnonnull = Pattern.compile(white + "" + "/A\*@" + white +
"spec_public"+white +"non_null" + white + "@\\*/" + white + variable2+"\[\\]" +
white + variable2 + white + end);

/*@requires 1 <=n;*/ // #15

Pattern checknumvar = Pattern.compile(white + "" + start +"requires"+ white
+digits + white + anisotites + white + variable2 + white + end);

/*@ensures \result== (\product int i ; 1<=1 && i<=n ;i); &&\result<6227020800
#16 */

Pattern factorial = Pattern.compile(white + "" + start2 + "ensures" +white +
backslash+ "result" + white +anisotites+ white + "\(" +white + backslash+ "product" +
white + "int" + white+variable2+ white +";"+ white + digits + white + anisotites + white
+ variable + white + andor +white + variable + white + anisotites + white + variable2 +
white + end + white + variable + "\\)" + white + end + white + andor + backslash +
"result" + white + anisotites + digits );

/l@requires A.lenght > 0; #17
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Pattern checktable = Pattern.compile(white + "" + start +"requires"+ white
+variable2+".lenght" + white + anisotites + white + digits + white + end);

/I (@requires n<13;  #18

Pattern checkvar2 = Pattern.compile(white + "" + start2 +"requires"+ white
+variable2 + white + anisotites + white + digits + white + end);

//@requires(\forall int 1, ;0 <=1 && 1 <j && j < A.length; A[i] <= A[j]);  #19

Pattern sorted = Pattern.compile(white + "" + start +"requires"+ white + "\\("
+white + backslash+ "forall" + white + "int" + white+variable+ white +"," + white +
variable + white + ";" + white + digits + white + anisotites + white + variable + white +
andor+ white + variable + white + anisotites +white + variable + white + andor + white
+ variable + white + anisotites + white + variable + ".length" + white + ";" + white +
variable + "\\[" + white + variable2 + white + "\\]" + white + anisotites + white +
variable2 + white + "\\[" + white + variable2 + white + "\\]" + white + "\\)" +white +
end);

/l@ensures (\forall int 1 ;0 <=1 && 1 < A.length ==> \old(A[i]== N)) ? (\result==1)
: (\result=="-1); #20

Pattern arrayresultornot = Pattern.compile(white + "" + start +"ensures"+ white +
"\(" +white + backslash+ "forall" + white + "int" + white+variable+ white +";"+ white
+ digits + white + anisotites + white + variable + white + andor +white + variable +
white + anisotites + white + variable + ".length" + white + "==>" + white + backslash +
white + "old" + white + "\\(" + white + variable + "\\[" + white + variable + white +
"\]" + white + anisotites + white + variable + white + "\\)" + white +"\\)"" + white +
"\?" + white + "\\(" + white +backslash + "result"+ white + anisotites + white + variable
+ white +"\\)" + white + ":" + white + "\\(" + white +backslash + "result" + white +
anisotites + white +"-"+ digits + white +"\\)" + white +end );

/I (@assignable ia[*]; #21

Pattern assigntable = Pattern.compile(white + "" + start2 + white + "assignable"
+white + variable+"\\["+white+ "\\*" + "\\]"+ white + end );

/I @ensures(\forall int i; 0<=1 && i <ia.length ==> (\old(ia[i]) >0) && (\forall int j;
0<7) && j<i ==> (\old(ia[j])>5))) ? (count==count+1) : (ia[i]==\old(ia[i])); @™*/ #22

Pattern resultarray = Pattern.compile(white + "" + start +"ensures"+ white + "\\("
+white + backslash+ "forall" + white + "int" + white+variable+ white +";"+ white +
digits + white + anisotites + white + variable + white + andor +white + variable + white
+ anisotites + white + variable + ".length" + white + " ==>" + white +
"\\("+backslash+"forall" + white + "int" + white + variable + white + end + white +
digits + white + anisotites + white + variable + white + andor + white + variable +white
+
anisotites+white+variable+white+anisotites+white+anisotites+white+"\\("+backslash+"
old\\("+variable+"\\["+variable+"\\]"+"\\)"+anisotites+
white+digits+"\\)\\)\\)"+white+"\\?"+white+"\\("+white+variable2+white+anisotites+wh
itetvariable+whitet+operator +white + digits+"\\)" + white + ":" + white+ "\("
+variable2 +"\\["+variable+"\\]"+whitetanisotitestwhite +digits + white+"\\)"+
white+end);

/*@ invariant k+m==0; */ //#23

Pattern invariantquation = Pattern.compile(white + "" + start +"invariant"+white+
variable + white + operator + white + variable + anisotites + white + digits + end );



//@ensures k==\old(k)-1 && m==\old(m)+1; //24

Pattern oldandnewvalue = Pattern.compile(white + "" + start +"ensures"+ white +
variable + white + anisotites + white + backslash + "old" + white + "\\(" + white +
variable + white + "\\)" + white + operator + white + digits + white + andor + white +
variable + anisotites + white + backslash + "old" + white + "\\(" + white + variable +
white + "\\)" + white+ operator +white + digits + white + end) ;

/l@ensures \result !=0; //#25

Pattern resultdigit = Pattern.compile(white+ ""+start + "ensures" +white +

backslash+ "result" + white +anisotites+ white +digits+ white + end);

/l@assert(\forall int 1,j; 0<=1 && i<=j] && j<a.length; i<a.length); //#26

Pattern assert2 = Pattern.compile(""+ start +"assert"+ white + "\\(" +white +
backslash+  "forall" +  white + "int" <+  whitetvariablet = white
+","+white+variable+white+end+white + digits + white + anisotites + white + variable
+ white + andor +white + variable + white + anisotites + white+ variable+ white +
andor + white + variable + white + anisotites + white+ variable + ".length" + white +
end +white + variable2 + white + anisotites + white + variable2 + ".length" + white +
"\\)" +white+ end);

/*@assert(\forall int i 0<=i && i<(\old(number)-\old(num));
number==\old(number)-1);@*/ //#27

Pattern whilenumcheck = Pattern.compile(white + "" + start +"assert"+ white +
"\(" +white + backslash+ "forall" + white + "int" + white+variable+ white +";"+ white
+ digits + white + anisotites + white + variable + white + andor +white + variable +
white + anisotites + white + "\(" + white + backslash + "old\\(" + white
+variable2+"\\)"+white+"\\-"+white+backslash+"old\\("+variable2+"\\)\\);"+ white +
variable+white+anisotites +  white +  backslash + "old\(" + white
+variable2+"\\)"+white+"\\-"+digits+white+"\\)"+white+end );

//@requires a.length == b.length ;

Pattern checktablewithtablelength = Pattern.compile(white + "" + start

+"requires"+ white +variable2+".lenght" + white + anisotites + white +
variable2+".lenght" + white + end);

/*@requires \typeof(num) <: \typeof(c);@*/ //#30
Pattern checkdiftype = Pattern.compile(white + "" + start +"requires"+ white +

backslash +"typeof" +white+"\\("+ white+variable2+white+"\\)" +white+ "<:"+ white +
backslash+"typeof" +white + "\\("" + white + variable2 + white + "\\)"" + white + end);

//@ensures \result == ((d == 0) ? \old(r) : \old(r) / d ); #31

Pattern resultexceptions = Pattern.compile(white+ ""+ start + "ensures" +white +
backslash+ "result" + white +anisotites+ white + "\(" + white + "\(" + white +
variable2 + white + anisotites + white + digits + white + "\\)"" + white + "\?"" + white
+backslash +"old"+white + "\\("+white+ variable2+ white + "\\)" + white + ":" + white
+ backslash + "old" + "\\(" + white + variable2 + white + "\\)" + white + operator +
white + variable2 + white + "\\)"+white + end );

/*@requires \typeof(numa) <: \type(Object[]);@*/ //#32

Pattern checkdifobject = Pattern.compile(white + "" + start +"requires"+ white +
backslash +"typeof" +white+"\\("+ white+variable2+white+"\\)" +white+ "<:"+ white +
backslash+"type" +white + "\\(" + white + vars + white + "\\["" + white + "\\]" + white +
"\\)" + white + end);
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//@ensures r1 && 12 && 13 && r4; #33

Pattern checkstatic = Pattern.compile(white + "" + start +"ensures"+ white +
variable2 + white + andor + white + variable2 + white + andor + white + variable2 +
white + andor + white + variable2 + white + end );

int globalcounter=0;
/I ArrayList<Enumeration> enumarray = new ArrayList<Enumeration>();

Enumeration e = hashint.keys();
//Resetablelterator itr = (Resetablelterator) hashint.keys();

while(globalcounter<GLOBALCOUNTER){

//le=null;e = hashint.keys();
e = hashint.keys();
loop2=0;

jTextArea5.getText();
text =jTextArea5.getText();

Matcher mstart = start.matcher(text);

Matcher mresultdigit = resultdigit.matcher(text);

Matcher mresultnull = resultnull.matcher(text);

Matcher mcheckvar = checkvar.matcher(text);

Matcher marrayforvalue = arrayforvalue.matcher(text);

Matcher mcheckvarnull = checkvarnull.matcher(text);

Matcher marrayforvaluenull = arrayforvaluenull.matcher(text);
Matcher mchecktype = checktype.matcher(text);

Matcher mchecklenght = checklenght.matcher(text);

Matcher mcheckvartypewitharray = checkvartypewitharray.matcher(text);
Matcher mchecksizeandarray = checksizeandarray.matcher(text);
Matcher mdefinevariable = definevariable.matcher(text);

Matcher mdefinetables = definetables.matcher(text);

Matcher mtablesnotnull = tablesnotnull.matcher(text);

Matcher massignablenothing = assignablenothing.matcher(text);
Matcher massignablevar = assignablevar.matcher(text);

Matcher mdefinetablesnonnull = definetablesnonnull.matcher(text);
Matcher mchecknumvar = checknumvar.matcher(text);

Matcher mfactorial = factorial.matcher(text);
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Matcher mchecktable = checktable.matcher(text);
Matcher mcheckvar2 = checkvar2.matcher(text);
Matcher msorted = sorted.matcher(text);
Matcher marrayresultornot = arrayresultornot.matcher(text);
Matcher massigntable = assigntable.matcher(text);
Matcher mresultarray = resultarray.matcher(text);
Matcher minvariantquation = invariantquation.matcher(text);
Matcher moldandnewvalue = oldandnewvalue.matcher(text);
Matcher mfunction = function.matcher(text);
Matcher mwhitenewline = whitenewline.matcher(text);
Matcher massert2 = assert2.matcher(text);
Matcher mwhilenumcheck = whilenumcheck.matcher(text);
Matcher mchecktablewithtablelength = checktablewithtablelength.matcher(text);
Matcher mcheckdiftype = checkdiftype.matcher(text);
Matcher mresultexceptions = resultexceptions.matcher(text);
Matcher mcheckdifobject = checkdifobject.matcher(text);
Matcher mcheckstatic = checkstatic.matcher(text);

String typeofvariablel=null;

/I if(globalcounter==0)
while(mfunction.find()) {

typeofvariable1= mfunction.group(5);
String bracketsfortable1 1= mfunction.group(6);
String nameofvariable1= mfunction.group(7);
String bracketsfortable112= mfunction.group(8);
String typeofvariable2= mfunction.group(10);
String bracketsfortable2 1= mfunction.group(11);
String nameofvariable2= mfunction.group(12);
String bracketsfortable22= mfunction.group(13);
//2 variables
/I if(typeofvariable2!=null){

if((typeofvariablel.equals("int")||
typeofvariablel.equals("int")|[typeofvariablel.equals("float")|[typeofvariablel.equals("d
ouble")|[typeofvariablel.equals("String")|[typeofvariablel.equals("byte")||
typeofvariablel.equals("char")|[typeofvariablel.equals("Object")) &&

(typeofvariable2.equals("int")|
typeofvariable2.equals("int")|[typeofvariable2.equals("float")|[typeofvariable2.equals("d
ouble")|typeofvariablel.equals("String")|typeofvariable2.equals("byte")||
typeofvariable2.equals("char")|[typeofvariable2.equals("Object"))
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&&  bracketsfortablel1.equals("") &&  bracketsfortablel12.equals("") &&
bracketsfortable21.equals("") && bracketsfortable22.equals("") ){

if( typeofvariablel.equals("int")){
hashint.put(nameofvariable1, intRandomlInitialize());
telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariable1, floatRandomlInitialize());
telse if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariable1, doubleRandomlnitialize());
telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariablel, StringRandomlnitialize());
telse if (typeofvariablel.equals("char™)){
hashchar.put(nameofvariable1, charRandomInitialize());

}

if( typeofvariable2.equals("int")){
hashint.put(nameofvariable2, intRandomlInitialize());
telse if (typeofvariable2.equals("float")){
hashfloat.put(nameofvariable2, floatRandomInitialize());
telse if (typeofvariable2.equals("double")){
hashdouble.put(nameofvariable2, doubleRandomlnitialize());
telse if (typeofvariable2.equals("String")){
hashstring.put(nameofvariable2, StringRandomlnitialize());
telse if (typeofvariable2.equals("char™)){
hashchar.put(nameofvariable2, charRandomlInitialize());

}

telse if((typeofvariablel.equals("int")||
typeofvariablel.equals("float")|[typeofvariable1.equals("double")|[typeofvariable].equal
s("String")|[typeofvariablel.equals("byte")||
typeofvariablel.equals("char")|[typeofvariablel.equals("Object")) &&

(typeofvariable2.equals("int")|
typeofvariable2.equals("int")|[typeofvariable2.equals("float")|[typeofvariable2.equals("d
ouble")|typeofvariablel.equals("String")|typeofvariable2.equals("byte")||
typeofvariable2.equals("char")|[typeofvariable2.equals("Object"))

&& bracketsfortablel1.equals("") &&  bracketsfortablel12.equals("[]") &&
bracketsfortable21.equals("") && bracketsfortable22.equals("[]") ){

if( typeofvariablel.equals("int")){
hashint.put(nameofvariable1, intRandomlInitialize());
telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariable1, floatRandomInitialize());
telse if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariable1, doubleRandomlnitialize());
telse if (typeofvariablel.equals("String")){
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hashstring.put(nameofvariablel, StringRandomInitialize());
telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, charRandomInitialize());

}

if( typeofvariable2.equals("int")){
hashint.put(nameofvariable2, intRandomInitialize());
telse if (typeofvariable2.equals("float")){
hashfloat.put(nameofvariable2, floatRandomlInitialize());
else if (typeofvariable2.equals("double")){
hashdouble.put(nameofvariable2, doubleRandomlInitialize());
telse if (typeofvariable2.equals("String")) {
hashstring.put(nameofvariable2, StringRandomInitialize());
telse if (typeofvariable2.equals("char")){
hashchar.put(nameofvariable2, charRandomInitialize());

}

b
/int[] A, in N

else if((typeofvariablel.equals("int")||
typeofvariablel.equals("int")|[typeofvariablel.equals("float")|[typeofvariablel.equals("d
ouble")|typeofvariablel.equals("String")|typeofvariablel.equals("byte")||
typeofvariablel.equals("char")|[typeofvariablel.equals("Object")) &&

(typeofvariable2.equals("int")|
typeofvariable2.equals("int")|[typeofvariable2.equals("float")|[typeofvariable2.equals("d
ouble")|[typeofvariablel.equals("String")|[typeofvariable2.equals("byte")||
typeofvariable2.equals("char")|[typeofvariable2.equals("Object"))

&& bracketsfortablel1.equals("[]") &&  bracketsfortablel12.equals("") &&
bracketsfortable21.equals("") && bracketsfortable22.equals("") ){

/* if( typeofvariablel.equals("int")){

hashint.put(nameofvariablel, intRandomlnitialize(10));

telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariablel, floatRandomlInitialize(10));

telse if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariablel, doubleRandomlInitialize(10));

telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariablel, StringRandomlInitialize(10));

telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, charRandomInitialize(10));

bl

if( typeofvariable2.equals("int")){
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hashint.put(nameofvariable2, intRandomlInitialize());
telse if (typeofvariable2.equals("float")){
hashfloat.put(nameofvariable2, floatRandomlInitialize());
else if (typeofvariable2.equals("double")){
hashdouble.put(nameofvariable2, doubleRandomlnitialize());
telse if (typeofvariable2.equals("String")) {
hashstring.put(nameofvariable2, StringRandomInitialize());
telse if (typeofvariable2.equals("char")){
hashchar.put(nameofvariable2, charRandomInitialize());

}
}

//int n

else 1f(( typeofvariablel.equals("int")||
typeofvariablel.equals("int")|[typeofvariablel.equals("float")|[typeofvariablel.equals("d
ouble")|typeofvariablel.equals("String")|typeofvariablel.equals("byte")||
typeofvariablel.equals("char")|[typeofvariablel.equals("Object") )

&& bracketsfortablel1.equals("") && bracketsfortablel12.equals("") ){

if( typeofvariablel.equals("int")){
hashint.put(nameofvariable1, intRandomlInitialize());

telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariable1, floatRandomlInitialize());

telse if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariable1, doubleRandomlnitialize());

telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariablel, StringRandomlnitialize());

telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, charRandomlInitialize());

}

b
//}//int ai[]
/*
else if(( typeofvariablel.equals("int")||
typeofvariablel.equals("int")|typeofvariablel.equals("float")|[typeofvariablel.equals("d

ouble")|[typeofvariablel.equals("String")|[typeofvariablel.equals("byte")||
typeofvariablel.equals("char")|[typeofvariablel.equals("Object") )

&& bracketsfortablel1.equals("") && bracketsfortablel12.equals("[]") ){
if( typeofvariablel.equals("int")){

hashint.put(nameofvariable1, ArrayRandomlnitializeSize());
telse if (typeofvariablel.equals("float")){

hashfloat.put(nameofvariable1, ArrayRandomlInitializeSize());
telse if (typeofvariablel.equals("double")){
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hashdouble.put(nameofvariable1, ArrayRandomlInitializeSize());
telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariable1, ArrayRandomlInitializeSize());
telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, ArrayRandomlInitializeSize());
h
}//int[] input
*/
//Integer o
else if(( typeofvariablel.equals("Integer") )
&& bracketsfortablel1.equals("") && bracketsfortablel12.equals("") ){
if( typeofvariablel.equals("int")){
hashint.put(nameofvariablel, intRandomlInitialize());
telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariablel, floatRandomlInitialize());
else if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariablel, doubleRandomlInitialize());
telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariable1, StringRandomInitialize());
telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, charRandomInitialize());

}
}

else 1f(( typeofvariablel.equals("int")||
typeofvariablel.equals("int")|[typeofvariablel.equals("float")|[typeofvariablel.equals("d
ouble")|typeofvariablel.equals("String")|typeofvariablel.equals("byte")||
typeofvariablel.equals("char")|[typeofvariablel.equals("Object") )

&& bracketsfortable11.equals("[]") && bracketsfortablel12.equals("") ){
/* if( typeofvariablel.equals("int")){
hashint.put(nameofvariable1, intRandomlnitialize(10));
telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariablel, floatRandomlInitialize(10));
telse if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariablel, doubleRandomlnitialize(10));
telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariablel, StringRandomlInitialize(10));
telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, charRandomInitialize(10));
y*/

110
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else if(( typeofvariablel.equals("") )

& & bracketsfortablel 1.equals("") && bracketsfortablel112.equals("") ){

/* if( typeofvariablel.equals("int")){
hashint.put(nameofvariablel, intRandomlInitialize(10));

telse if (typeofvariablel.equals("float")){
hashfloat.put(nameofvariablel, floatRandomlInitialize(10));

telse if (typeofvariablel.equals("double")){
hashdouble.put(nameofvariablel, doubleRandomlnitialize(10));

telse if (typeofvariablel.equals("String")){
hashstring.put(nameofvariablel, StringRandomlnitialize(10));

telse if (typeofvariablel.equals("char")){
hashchar.put(nameofvariable1, charRandomInitialize(10));

bl

b

}
//enumarray.add(hashint.keys() );

e = hashint.keys();
String s = null;

while( e.hasMoreElements() ){
s= e.nextElement().toString();

//@requires a!=0;
//#1 start
boolean tf = false;
while(mcheckvar.find()) {
patterns[1]=1;
int counter=0;
String variab = null;String statement = null;

e = hashint.keys();

if(!e.hasMoreElements() || tf==true){
while(counter<=loop2){
tf=true;
variab = mcheckvar.group(2);
hashint.put(variab, intRandomlInitialize());
if(globalcounter == 0 && counter == loop2){
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statement = mcheckvar.group(l) + ‘"requires " + variab + " " +
mcheckvar.group(3) + " " + mcheckvar.group(4) ;

statementO1.add(statement);
digit01.add(mcheckvar.group(4));
anisosi01.add(mcheckvar.group(3));
if(numofstatements <=loop2){
numbersO1.add(new ArrayList<Integer>());
passorfailO1.add(new ArrayList<Integer>());
numofstatements++;
name01.add(variab);

b
j
counter++;
b
telsed

e = hashint.keys();

while(counter<=loop2){
variab = mcheckvar.group(2);
hashint.put(variab, intRandomlnitialize());
if(globalcounter == 0 && counter == loop2){

statement = mcheckvar.group(l) + '"requires " + variab + " "+
mcheckvar.group(3) + " " + mcheckvar.group(4) ;

statement01.add(statement);
digit01.add(mcheckvar.group(4));
anisosi01.add(mcheckvar.group(3));
if(numofstatements <=loop2){
numbers01.add(new ArrayList<Integer>());
passorfailOl.add(new ArrayList<Integer>());
numofstatements++;
name(01.add(variab);

}

counter++;

}

//variab = Integer.parselnt(
hashint.get(enumarray.get(globalcounter).nextElement().toString()).toString() );
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numbers01.get(loop2).add((Integer) hashint.get(variab));//sto proto array exo b,
sto deftero a (sto proto array exo last variable, sto last proto)

String anisosi = mcheckvar.group(3);
int arithmos = Integer.parselnt(mcheckvar.group(4));

if(anisosi.equals("!=")){
if(arithmos == Integer.parselnt( hashint.get(variab).toString() )){
passorfail01.get(loop2).add(0);
}

else{

passorfailO1.get(loop2).add(1);
}
telse if(anisosi.equals("==")){
if(arithmos != Integer.parselnt( hashint.get(variab).toString() )){
passorfail01.get(loop2).add(0);

telse{passorfail01.get(loop2).add(1);
}
}else if(anisosi.equals(">")){
if(arithmos < Integer.parselnt( hashint.get(variab).toString() )){
passorfail01.get(loop2).add(1);

yelse{
passorfail01.get(loop2).add(0);
}
telse if(anisosi.equals("<")){
if(arithmos > Integer.parselnt( hashint.get(variab).toString() )){
passorfail01.get(loop2).add(1);

yelse{
passorfail01.get(loop2).add(0);
b
}else if(anisosi.equals("<=")){
if(arithmos <= Integer.parselnt( hashint.get(variab).toString() )){
passorfail01.get(loop2).add(1);

telsed

passorfail01.get(loop2).add(0);
b

A-26



telse if(anisosi.equals(">=")){
if(arithmos >= Integer.parselnt( hashint.get(variab).toString() )){
passorfail01.get(loop2).add(1);

telsed
passorfail01.get(loop2).add(0);
b
b

loop2++;

}
//@requires a!=null;
//#02 start
loop2=0;
while(mcheckvarnull.find()) {

patterns[2]=2;
int counter=0;
String variab = null;String statement = null;

e = hashint.keys();hashint.put( mcheckvarnull.group(2),
ArrayRandomlnitializeSize());

// if(hashint.get(Integer)){ }
while(counter<=loop2){

variab = mcheckvarnull.group(2);

if(globalcounter == 0 && counter == loop2){

statement =mcheckvarnull.group(); //mcheckvarnull.group(1) + "requires " +
variab +" " + mcheckvarnull.group(2) + " null";

names02.add(mcheckvarnull.group(2)); names02.add(mcheckvarnull.group(3));
names02.add("null");

statement02.add(statement);
if(numofstatements <=loop2){
//mumbers01.add(new ArrayList<Integer>());
passorfail02.add(new ArrayList<Integer>());
numofstatements++;
name(02.add(variab);

}

counter++;
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}

/- numbers01.get(loop2).add((Integer) hashint.get(variab));//sto proto array exo b, sto
deftero a (sto proto array exo last variable, sto last proto)

//" String anisosi = mcheckvar.group(2);

e = hashint.keys();
String tablename = null;
//if(globalcounter ==0)

while( e.hasMoreElements() ){
tablename= e.nextElement().toString();
if(tablename.equals(mcheckvarnull.group(2))){

tables09.add(new ArrayList<Integer>());
int tablesize = Integer.parselnt(hashint.get(tablename).toString());
tablesize09.add(tablesize);
if(tablesize <0){
passorfail02.get(loop2).add(0);InitilizeTable(0, tables09.get(tables09.size() -1 ));
telse{passorfail02.get(loop2).add(1);
InitilizeTable(tablesize, tables09.get(tables09.size() -1 ));}

b
b

loop2++;
}
//#03 starts //@ensures (\forall int i; 0 <=1 && i < a.length; c==a[i]);
//0 <=1 && 1 <a.length
/IC ==a[i]
while(marrayforvalue.find()) {
patterns[3]=3;
e = hashint.keys();

Pattern forstatement = Pattern.compile(white + "" + "for" + white + "\\(" + white +
vars + white + variable + white + "=" + white + digits + white + end + white + variable
+ white + anisotites + white + variable + ".length" + white + end + white + variable2 +
"\H\+" + white + "\\)" + whitenewline + "\{" + whitenewline + variable + white + "="
+ white + variable + white + "\\[" + white + variable + white + "\\]" + white + end +
whitenewline + "\\}"");

Matcher mforstatement = forstatement.matcher(text);
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if(tables09.size() !=0)

while(mforstatement.find()) {//2=1, 3=0, <==4, 7=c, 8= ==, 9=a, 6=< //i=0, 0=1,
<==2, ¢=3,===4, a=5,<=6

if(globalcounter == 0 ){

names03.add(marrayforvalue.group(2));
names03.add(marrayforvalue.group(3)); names03.add(marrayforvalue.group(4));

names03.add(marrayforvalue.group(7));
names03.add(marrayforvalue.group(8));
names03.add(marrayforvalue.group(9));names03.add(marrayforvalue.group(6));

String statement =marrayforvalue.group(); //mcheckvarnull.group(1) + "requires
"+ variab + " " + mcheckvarnull.group(2) + " null";

statement03.add(statement); }
if(mforstatement.group(3).equals("<") && tablesize09.get(globalcounter) > 0){
passorfail03.add(1);
telse{
passorfail03.add(0);

b
b

else{

if(globalcounter == glcounter-1)
if(tables09.size() ==0){

String statement =marrayforvalue.group(); //mcheckvarnull.group(1) + "requires
"+ variab +" " + mcheckvarnull.group(2) + " null";

statement03.add(statement);

names(03.add(marrayforvalue.group(2));
names03.add(marrayforvalue.group(3)); names03.add(marrayforvalue.group(4));

names03.add(marrayforvalue.group(7));
names03.add(marrayforvalue.group(8));
names03.add(marrayforvalue.group(9));names03.add(marrayforvalue.group(6));

completenumbers(tables09,glcounter, tablesize(09);
while(mforstatement.find()) {

for(int cv03 = 0; cv03 <tablesize09.size(); cv03++ ){
if(mforstatement.group(3).equals("<")&& tablesize09.get(cv03) > 0 ){
passorfail03.add(1);
telse{
passorfail03.add(0);
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}
}

while(marrayforvaluenull.find()) {

}
//#05 starts

//@invariant 0 <= top && top <= elems.length && \typeof(elems) ==
\type(Object[]);  #5

//Print4 : 0<= top top <= elems.length - pass
//Print2: Elems == type of object - pass

while(mchecktype.find()) {

//jTextArea2.append("" + mchecktype.groupCount() + mchecktype.group(7)+ " 4 =
" + mchecktype.group(4) + " 7 = " + mchecktype.group(7) + " 10= " +
mchecktype.group(10) );

patterns[5]=5;
e = hashint.keys();
if(globalcounter == 0 ){

names05.add(mchecktype.group(2)); //0. 0 //1. top //2. <=! //3. elems! //4. <=!//5.
==!//6. object!

names05.add(mchecktype.group(4));
names05.add(mchecktype.group(3));
names05.add(mchecktype.group(7));
names05.add(mchecktype.group(6));
names05.add(mchecktype.group(9));
names05.add(mchecktype.group(10));

String statement =mchecktype.group();
statement05.add(statement);
while(mdefinetablesnonnull.find()) {
if(globalcounter == 0 ){
// names05.add(mdefinetablesnonnull.group(1)); /2. elems type
h
if(mchecktype.group(10).equals(mdefinetablesnonnull.group(1)) ){
compare(05 =1;
yelse{
compare05=0;
b
}
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b
variable05.add(intRandomlInitialize());

tablesize05.add(ArrayRandomlInitializeSize());
if(compare05 = 1 && (variable05.get(globalcounter)
tablesize05.get(globalcounter) ) &&  variable05.get(globalcounter)>=0
tablesize05.get(globalcounter)>=0 )
passorfail05.add(1);
else
passorfail05.add(0);
if(globalcounter == (glcounter-1))
hashint.put(mchecktype.group(4), 1);//apla vazw to variable top mesa

}
//#06 starts

/l@requires top < elems.length;

while(mchecklenght.find()) {

patterns[6]=6;

if(glcounter==1 ||globalcounter == (glcounter-1)){
if(variable05.size()==0 & & tablesize05.size() ==0){

names06.add(mchecklenght.group(2)); //0. top!
names06.add(mchecklenght.group(4)); //1. elems!
names06.add(mchecklenght.group(3)); //2. <!
for(int cv006=0;cv006 < glcounter;cv006++){

variable05.add(intRandomlInitialize());
tablesize05.add(ArrayRandomlInitializeSize()); }

}
}
e = hashint.keys();
if(globalcounter == 0 || globalcounter == (glcounter-1) ){
if(globalcounter == 0){
String statement =mchecklenght.group();
statement06.add(statement);
names06.add(mchecklenght.group(2)); //0. top!

names06.add(mchecklenght.group(4)); //1. elems!
names06.add(mchecklenght.group(3)); //2. <!

}

if(glcounter==1 ||globalcounter == (glcounter-1)){
// if(hashint.get(mchecklenght.group(2)) != null){
for(int cv06 =0; cv06 < tablesize05.size(); cv06++){
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if(variable05.get(cv06) < tablesize05.get(cv06) &&
variable05.get(cv06)>=0 && tablesize05.get(cv06)>=0){

passorfail06.add(1);
yelse{

passorfail06.add(0);
¥

}
Iy

¥
//#07 starts

/*@requires \typeof(o) <: \elemtype(\typeof(elems));@*/
while(mcheckvartypewitharray.find()) {

patterns[7]=7;

e = hashint.keys();

if(globalcounter == 0 ){

statement07.add(mcheckvartypewitharray.group());}

mdefinetablesnonnull.reset();

while(mdefinetablesnonnull.find()) {
if(globalcounter == 0 ){

names07.add(mcheckvartypewitharray.group(2)); /name of variable "o" at slot 0

names07.add(mcheckvartypewitharray.group(3)); //name of variable "elems" at
slot 1

type07.add(typeofvariablel);//2. o type (slot 1)
type07.add(mdefinetablesnonnull.group(1)); //2. elems type (slot 1)

}

if(mdefinetablesnonnull.group(1).equals(typeofvariablel) I
mdefinetablesnonnull.group(1).equals("Object") && (typeofvariablel.equals("Integer")
I typeofvariablel.equals("Char") |[typeofvariablel.equals("Double")
|[typeofvariablel.equals("Float")) ){

compare(07 =1;
telse{
compare07 =0;

}
//if(typeofvariablel == Integer){
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I}

b

//@invariant 0<=size && size <= elements.length; #8
while(mchecksizeandarray.find()) {

patterns[8]=8;
e = hashint.keys();

if(globalcounter == 0 ){
statement08.add(mchecksizeandarray.group());
names08.add(mchecksizeandarray.group(4));//size se thesi:0
names08.add(mchecksizeandarray.group(7));//elems se thesi:1

names08.add(mchecksizeandarray.group(2));names08.add(mchecksizeandarray.group(3
));names08.add(mchecksizeandarray.group(6));//size=0, elems=1, 0=2 , <= =31, <==
4i

//Pattern forstatement = Pattern.compile(white + "" + "for" + white + "\\(" + white +
vars + white + variable + white + "=" + white + digits + white + end + white + variable
+ white + anisotites + white + variable + ".length" + white + end + white + variable2 +
"\+H\\+" + white + "\\)" + whitenewline + "\\{" );

//Matcher mforstatement = forstatement.matcher(text);
// mforstatement.reset();

Pattern sizeinitialize = Pattern.compile(white + "" + white + variable2 + white + "=" +
white + variable2 + ".length" + white + end +whitenewline + variable2 + white + "=" +
white + "new" + white + "int" + white+ "\\[" + white + variable2 + white + "\\]" + white
+ end);

Matcher msizeinitialize = sizeinitialize.matcher(text);
msizeinitialize.reset();

while(msizeinitialize.find() && tablesize09.size() 1=0) {
if(passorfail02.get(0).get(globalcounter) == 0) {

passorfail08.add(0);

telse if(passorfail02.get(0).get(globalcounter) = 1 &&
msizeinitialize.group(1).equals(msizeinitialize.group(4)) ){

passorfail08.add(1);
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telse{
passorfail08.add(0);

if(tables09.size() ==0 && globalcounter == glcounter-1){
completenumbers(tables09,glcounter, tablesize(09);

for(int cv08=0; cv08<glcounter-1;cv08++) {
if(tablesize09.get(cv08) < 0){
passorfail08.add(0);
telse if(tablesize09.get(cv08) >= 1){
passorfail08.add(1);

/I size = input.length;
//elements = new int[size];

//System.arraycopy(input, 0, elements, 0, size);
h
//#09 start
/II*@spec_public@*/int a[];
while(mdefinevariable.find()) {
/I patterns[9]=9;

//Initialize a[] with its current size

while(mdefinetables.find()) {

b
while(mtablesnotnull.find()) {
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}
while(massignablenothing.find()) {

b
while(massignablevar.find()) {

}

mdefinetablesnonnull.reset();
while(mdefinetablesnonnull.find()) {

}
/*@requires 1 <=n;*/ // #15
while(mchecknumvar.find()) {

patterns[15]=15;

int num=0;

e = hashint.keys();

if(globalcounter == 0 ){
statement15.add(mchecknumvar.group());

names15.add(mchecknumvar.group(4));
names15.add(mchecknumvar.group(2));
names15.add(mchecknumvar.group(3)); //size se thesi:0

}

if( hashint.get(mchecknumvar.group(4)) != null){
num=Integer.parselnt( hashint.get(mchecknumvar.group(4)).toString() );
numberl5.add(num);
if( Integer.parselnt(mchecknumvar.group(2).toString()) < num )
passorfaill5.add(1);
else
passorfail15.add(0);
else if(globalcounter ==glcounter -1){

for(int cv015=0;cv015<glcounter;cv015++){
numberl5.add(intRandomlInitialize());
if( numberl5.get(cv015) < num )
passorfaill5.add(1);
else
passorfaill5.add(0);

A-35



}

/*@ensures \result== (\product int 1 ; 1<= 1 && i<=n ;i); &&\result<6227020800
#16 */

long factornum =0;
while(mfactorial.find()) {

patterns[16]=16;

Pattern factorial2 = Pattern.compile("@ensures" +white + backslash+ "result" + white
+anisotites+ white + "\(" +white + backslash+ "product" + white + "int" +
white+variable+ white +";"+ white + digits + white + anisotites + white + variable +
white + andor +white + variable + white + anisotites + white + variable + white + end +
white + variable + "\\)"" + white + end + white + andor + backslash + "result" + white +
anisotites + digits );

Matcher mfactorial2 = factorial2.matcher(mfactorial.group());
while(mfactorial2.find())
{factornum=Long.parseLong(mfactorial2.group(8).toString());
if(globalcounter == 0 ){

statement16.add(mfactorial2.group());
//names18.add(mcheckvar3.group(1)); //size se thesi:0

names16.add(mfactorial.group(3));names16.add(mfactorial.group(4));names16.add(mfa
ctorial.group(5));names16.add(mfactorial.group(7)); // 3=1 4=1 5<= 7<= 9< 8=n
12=6227020800

names16.add(mfactorial.group(9));names16.add(mfactorial.group(8));names16.add(mfa
ctorial.group(11));// 0=i 1=1 2<= 3<=4< 5=n 6=6227020800

if(numberl15.size() <= globalcounter)
number15.add(intRandomlnitialize());

int ni = number15.get(globalcounter);
if(ni >12){

passorfail16.add(0); number16.add(0);
telse if(ni < 1){
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passorfail16.add(-1); number16.add(0);
telse{

int i=1;
int f=1;
while (i<ni) {
1=i1+1;
f=1%*i;
}

if(f >= factornum){
passorfail16.add(0);numberl6.add(f); }
else{

passorfail16.add(1) ;
numberl6.add(f);}

}

}
//if(globalcounter ==0)

// jTextArea2.append(mfactorial.group());
¥
//@requires A.lenght > 0; #17
while(mchecktable.find()) {

patterns[17]=17;

int num=0;

e = hashint.keys();

if(globalcounter == 0 ){
statement17.add(mchecktable.group());
names17.add(mchecktable.group(2));
names17.add(mchecktable.group(3));
names17.add(mchecktable.group(4));

}
if(tables09.size()!=0){

if(tables09.get(globalcounter).size()
Integer.parselnt(mchecktable.group(4).toString()) ){

passorfaill7.add(1);

telse {
passorfaill7.add(0);

}
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else if(tables09.size()==0 && globalcounter == glcounter-1){
completenumbers(tables09,glcounter,tablesize09);

for(int cv017=0;cv017<glcounter;cv017++){

if(tables09.get(cv017).size() > Integer.parselnt(mchecktable.group(4).toString()) ){
passorfaill7.add(1);

telse {
passorfaill7.add(0);

}
}
}

}
/l@requires n<13;  #18
while(mcheckvar2.find()) {

Pattern checkvar3 = Pattern.compile("@requires"+ white +variable2 + white +
anisotites + white + digits + white + end);

Matcher mcheckvar3 = checkvar3.matcher(mcheckvar2.group());
while(mcheckvar3.find()) {

patterns[ 18]=18;

int num=0;

e = hashint.keys();

if(globalcounter == 0 ){

statement18.add(mcheckvar3.group());
names18.add(mcheckvar3.group(1)); //size se thesi:0 n!
names18.add(mcheckvar2.group(3));names18.add(mcheckvar2.group(4));

}

if(names18.get(0).equals(names15.get(0))){
num= number15.get(globalcounter);
if( num < Integer.parseInt(mcheckvar3.group(3)))
passorfail18.add(1);
else
passorfail18.add(0);
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}
//@requires(\forall int 1, j;0 <=1 && 1 <) && j < A.length; A[i] <= A[j]);  #19
while(msorted.find()) {

patterns[19]=19;

int num=0;

e = hashint.keys();
if(globalcounter == 0 ){
statement19.add(msorted.group());
names19.add(msorted.group(10));
names19.add(msorted.group(8));

names19.add(msorted.group(11));names19.add(msorted.group(3));
names19.add(msorted.group(7));names19.add(msorted.group(9));

,<=,<,<=
}
if(tables09.size() !=0){
if(tables09.get(globalcounter).size() == 0){
passorfail19.add(0);

}
else if(tables09.get(globalcounter).size() == 1 || tables09.get(globalcounter).size() ==

2){

passorfail19.add(1);

}

else if(tables09.get(globalcounter).size() > 2){
boolean ascending = false;

int first = tables09.get(globalcounter).get(0);
int second = tables(09.get(globalcounter).get(1);
if(second > first) //ascending

ascending = true;

int check=0;

for(int i=1; i<tables09.get(globalcounter).size()-1; i++){

if((ascending && tables09.get(globalcounter).get(i) >
tables09.get(globalcounter).get(i+1)) I ('ascending &&

tables09.get(globalcounter).get(i) < tables09.get(globalcounter).get(i+1) )){
passorfail19.add(0); check=1;break;}

§

if(check==0)
passorfail19.add(1);
§

h
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//when this statement is alone:

if(globalcounter == glcounter-1)

if(tables09.size() ==0){
completenumbers(tables09,glcounter, tablesize(09);

for(int cv019=0; cv019 < glcounter; cv019++){

if(tables09.get(cv019).size() == 0){
passorfail19.add(0);
}
else if(tables09.get(cv019).size() == 1 || tables09.get(cv019).size() == 2){
passorfail19.add(1);
h
else if(tables09.get(cv019).size() > 2){
boolean ascending = false;
int first = tables09.get(cv019).get(0);
int second = tables09.get(cv019).get(1);
if(second > first) //ascending
ascending = true;
int check=0;
for(int i=1; i<tables09.get(cv019).size()-1; i++){
if((ascending && tables09.get(cv019).get(i) > tables09.get(cv019).get(i+1)) ||

(lascending && tables09.get(cv019).get(i) < tables09.get(cv019).get(i+1) )){

passorfail19.add(0); check=1;break;}

¥

if(check==0)
passorfail19.add(1);

¥

while(marrayresultornot.find()) {

}

while(massigntable.find()) {
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}
/*@ensures(\forall int i; 0<=1 && 1 <ia.length ==> (\forall int j; 0<= && j<i ==>
(\old(ia[j])>5))) ? (count==count+1) : (ia[i]== 0)); @*/ //#22

while(mresultarray.find()) {

patterns[22]=22;

e = hashint.keys();

String anisosi = mresultarray.group(12);

int number = Integer.parselnt(mresultarray.group(13) );
if(globalcounter == 0 ){

String statement =mresultarray.group(); //mcheckvarnull.group(1) + "requires " +
variab +" " + mcheckvarnull.group(2) + " null";

statement22.add(statement);
if(name02.size()!=0)
names22.add(name02.get(0));

else

names22.add( mresultarray.group(18));

//jTextArea2.append(mresultarray.group()+"  "+mresultarray.groupCount() +
"\r\n\r\n num == " + mresultarray.group(1)+" "+ mresultarray.group(2) +" pinakas= "+
mresultarray.group(21)+" \r\n" );

}

Pattern forstatement = Pattern.compile(white + "" + "for" + white + "\\(" + white +
vars + white + variable + white + "=" + white + digits + white + end + white + variable
+ white + anisotites + white + variable + ".length" + white + end + white + variable2 +
"\H\+" + white + "\\)" + whitenewline + "\\{" + whitenewline + "if" + white+"\\(" +
white + variable + "\\[" + white + variable + white + "\\]"+white+anisotitestwhite+
digits + "\)" + white +"\{"+whitenewline +
variable2+white+operator+operator+white+end+whitenewline+"\\} "
+whitenewline+"else" + white + "\\{" + whitenewline + variable + "\\[" + variable +
"\]" + white + "\\="+ white + digits + white + end + white + "\\}"" );//

Matcher mforstatement = forstatement.matcher(text);
if(tables09.size() !=0){
while(mforstatement.find()) {

N(S)==< //(6)==5
int result022 =0;

if(tables09.get(globalcounter).size() >0 &&
Integer.parselnt(mforstatement.group(6).toString())==number &&
mforstatement.group(5).equals(anisosi)){

passorfail22.add(1);
yelse{
passorfail22.add(0);
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}

for(int cv22=0;cv22 <tables09.get(globalcounter).size() ; cv22++){

if(mforstatement.group(5).equals("<"))

if(tables09.get(globalcounter).get(cv22) > number){
result022++;

b

if(mforstatement.group(5).equals("™>"))

if(tables09.get(globalcounter).get(cv22) < number){

result022++;

H
}
result22.add(result022);

}

if(globalcounter == glcounter-1)
if(tables09.size() ==0){
completenumbers(tables09,glcounter, tablesize09);

for(int cv022=0; cv022 < glcounter; cv022++){

mforstatement.reset();
while(mforstatement.find()) {
/1(5) == < //(6) ==
int result022 =0;
if(tables09.get(cv022).size() >0
Integer.parseInt(mforstatement.group(6).toString())==number
mforstatement.group(5).equals(anisosi)){
passorfail22.add(1);
telsed
passorfail22.add(0);

}

for(int cv22=0;cv22 <tables09.get(cv022).size() ; cv22++){

if(mforstatement.group(5).equals("<"))

if(tables09.get(cv022).get(cv22) > number){
result022++;

b

if(mforstatement.group(5).equals(">"))

if(tables09.get(cv022).get(cv22) < number){
result022++;

}

A-42

&&
&&



H
result22.add(result022);

}

}

while(minvariantquation.find()) {

}

while(moldandnewvalue.find()) {

}
loop1=0;
//text.toCharArray()[mcheckvar.end()]
/l@ensures \result != 0;
/I#25 start
while(mresultdigit.find()) {
patterns[25]=25;
int numa=0;
int numb =0;

String s1 = null;
//mwhitenewline

int num = Integer.parselnt(mresultdigit.group(3));
String anisosi = mresultdigit.group(2);

if(globalcounter =
0){printcase25.add(mresultdigit.group(2));printcase25.add(mresultdigit.group(3));
String  statement = mresultdigit.group(l) +"ensures \\result " +

mresultdigit.group(2) + " " + mresultdigit.group(3) +";";
statement25.add(statement);

}

mresultdigit num.add(num);

Pattern devide = Pattern.compile(whitenewline+""+"if" + whitenewline + "\(" +
whitenewline+ variable + whitenewline + anisotites + whitenewline + variable + "\\)" +
whitenewline+"\\{"+whitenewline+variable + whitenewline + "=" + whitenewline +
variable +whitenewline+ operator +whitenewline+variable+whitenewline+end);

Matcher mdevide = devide.matcher(text);
if(mdevide.find()){
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text =jTextAreaS.getText();
e = hashint.keys();

name?25.add( e.nextElement().toString() );
name25.add(e.nextElement().toString());

e = hashint.keys();

numb = Integer.parselnt( hashint.get(e.nextElement().toString()).toString());
numa = Integer.parselnt( hashint.get(e.nextElement().toString()).toString() );
numbera.add(numa);

numberb.add(numb);

}

if(anisosi.equals("!=")){
if (numa==0 || numb == 0){ result.add(null);passorfail.add(0);}

else if(numa >= numb){
if( (numa / numb) == num){

result.add(num);
passorfail.add(0);

telsed
result.add(numa/numb);
passorfail.add(1);

}
}

else {

if( (numb / numa) == num){
result.add(num);
passorfail.add(0);

telsed
result.add(numb / numa);
passorfail.add(1);

loop1++;
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+/end #25
loop1=0;

while(mresultnull.find()) {
// int Integer.parselnt(mresultnull.group(1));
String anisosi = mresultnull.group(2);

mresultnull anisosi.add(anisosi);
loop1++;

}
//#26 starts

/l@assert(\forall int 1,j; 0<=1 && <= && j<a.length; i<a.length); //#26
while(massert2.find()) {

patterns[26]=26;
e = hashint.keys();
if(globalcounter == 0 ){

String statement =massert2.group(); //mcheckvarnull.group(1) + "requires " +
variab +" " + mcheckvarnull.group(2) + " null";

statement26.add(statement);
name26.add(massert2.group(10)+".length");
}

Pattern forstatement = Pattern.compile(white + "" + "for" + white + "\\(" + white +
vars + white + variable + white + "=" + white + digits + white + end + white + variable
+ white + anisotites + white + variable + ".length" + white + end + white + variable2 +
"\H\\+" + white + "\\)" + whitenewline + "\\{" + whitenewline + variable + white + "="
+ white + variable + white + "\\[" + white + variable + white + "\\]" + white + end +
whitenewline + "\\}");

Matcher mforstatement = forstatement.matcher(text);
while(mforstatement.find()) {

if(mforstatement.group(3).equals("<=") && mforstatement.group(4).equals(
massert2.group(8) )){

passorfail26.add(1);
if(globalcounter==0)
name?26.add(mforstatement.group(4));

}
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else if(mforstatement.group(3).equals("<") &&  mforstatement.group(4).equals(
massert2.group(8) )){
passorfail26.add(0);
if(globalcounter==0)
name26.add(mforstatement.group(4));

}

}

Pattern forstatementString = Pattern.compile(white + "" + "for" + white + "\\(" +
white + vars + white + variable + white + "\\=" + white + digits + white + end + white +
variable + white + anisotites + white + variable + ".length" + white + end + white +
variable2 + "\\\+" + white + "\\)" + whitenewline + "\\{" + whitenewline + variable +
"\[" + white + variable + white + "\\]" + white + "\\=" + white + "\"" + variable2 + "\""
+ white+ end);

Matcher mforstatementString = forstatementString.matcher(text);

while(mforstatementString.find()) {

if(mforstatementString.group(3).equals("<=") &&
mforstatementString.group(4).equals( massert2.group(8) )){
passorfail26.add(1);

if(globalcounter==0)
name26.add(mforstatementString.group(4));

}

else if(mforstatementString.group(3).equals("<") &&
mforstatementString.group(4).equals( massert2.group(8) )){

passorfail26.add(0);
if(globalcounter==0)
name?26.add(mforstatementString.group(4));

}
}

if(globalcounter == glcounter-1)
if(tables09.size() ==0){
completenumbers(tables09,glcounter, tablesize(09);

}

}
/*@assert(\forall int i; 0<=1 && i<(\old(number)-\old(num)); number==\old(number)-
1);@*/// #27

while(mwhilenumcheck.find()) {

/I jTextArea2.append(" size ==" + mwhilenumcheck.groupCount() + " " + "1=="+
mwhilenumcheck.group(5)+ "2==" + mwhilenumcheck.group(8));

anisosis27.add("==");
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anisosis27.add(mwhilenumcheck.group(8).toString());

if(globalcounter == 0 ){

String statement =mwhilenumcheck.group(); //mcheckvarnull.group(1) + "requires
"+ variab + " " + mcheckvarnull.group(2) + " null";

statement27.add(statement);
if(name01.size() ==0){

name01.add(mwhilenumcheck.group(7));name01.add(mwhilenumcheck.group(6));

}

//0=num 1==number
//names27.add(mwhilenumcheck.group(10)+".length");
h

Pattern whilecheck = Pattern.compile(white + "" + "while"+white +"\\("+white +
variable2 + white + anisotites + white + variable2 + white +"\\)"+ white + "\{"
+whitenewline + variable2 + counting+white +end );//

Matcher mwhilecheck = whilecheck.matcher(text);
if(numbers01.size() !=0){

while(mwhilecheck.find()) { jTextArea6.append(  mwhilecheck.group()+" "
+mwhilecheck.groupCount() + " " + mwhilecheck.group(2) + "");

patterns[27]=27;
e = hashint.keys();

if(numbers01.get(0).get(globalcounter) > numbersO1.get(1).get(globalcounter) &&
(numbers01.get(0).get(globalcounter) - numbers01.get(1).get(globalcounter)) >=0 &&
mwhilecheck.group(2).equals(">") && mwhilecheck.group(5).equals("--") ){

passorfail27.add(1);
telse {
passorfail27.add(0);

}

b
telsed

if(globalcounter == glcounter-1)
if(numbers01.size() ==0){
completenumbersfixsize(numbers01 ,2, glcounter);
//jTextArea2.append(" size ==" + numbers01.size() + " counter=" + glcounter);
while(mwhilecheck.find()) {
patterns[27]=27;
for(int cv027=0; cv027 < glcounter; cv027++){
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if(numbers01.get(0).get(cv027) > numbers01.get(1).get(cv027) &&

(numbers01.get(0).get(cv027) - numbers01.get(1).get(cv027)) >=() &&
mwhilecheck.group(2).equals(">") && mwhilecheck.group(5).equals("--")){
passorfail27.add(1);
telse{
passorfail27.add(0);
b
}
}
b
}
}

mresultnull.reset();
/l@ensures \result!=null; #28
while(mresultnull.find()) {

// int Integer.parselnt(mresultnull.group(1));
String anisosi = mresultnull.group(2);
mresultnull anisosi.add(anisosi);
loop1++;

Pattern tableini = Pattern.compile(white + "int" + white + variable2 + white + "\[\\]"
+ white + "\=" + white + "new" +white + variable + white+ "\[" +white +

variable2+white +"\\]" + white + end);
Matcher mtableini = tableini.matcher(text);

if(numbers01.size() !=0){

while(mtableini.find()) {
patterns[28]=28;
if(globalcounter == 0 ){

String statement =mresultnull.group(); //mcheckvarnull.group(1) + "requires " +
variab +" " + mcheckvarnull.group(2) + " null";

statement28.add(statement);

h

if(numbers01.get(0).get(globalcounter) > 0){
passorfail28.add(1);

telsed
passorfail28.add(0);

A-48



telse{
if(globalcounter == glcounter-1){

if(numbers01.size() ==0){
completenumbersfixsize(numbers01 ,1, glcounter);

//jTextArea2.append(" size ==" + numbers01.size() + " counter=" + glcounter);
while(mtableini.find()) {

String statement =mresultnull.group(); //mcheckvarnull.group(1) + "requires
"+ variab + " " + mcheckvarnull.group(2) + " null";

statement28.add(statement);

patterns[28]=28;

if(name01.size() ==0){
name01.add(mtableini.group(2));
b

for(int cv028=0; cv028 < glcounter;cv028++){
if(numbers01.get(0).get(globalcounter) > 0){

passorfail28.add(1);
telsed
passorfail28.add(0);
b
}
b
b
}
}
b

/l@requires a.length == b.length ; #//#29
while(mchecktablewithtablelength.find()) {
patterns[29]=29;
e = hashint.keys();

int counter=0;
if(globalcounter == 0 ){
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String statement =mchecktablewithtablelength.group(); //mcheckvarnull.group(1) +
"requires " + variab + " " + mcheckvarnull.group(2) + " null";

statement29.add(statement);
anisosi29=mchecktablewithtablelength.group(3);
String a = mchecktablewithtablelength.group(2);
String b = mchecktablewithtablelength.group(4);
names29.add(a); names29.add(b);

}

if(tables09.size()!=0){

tables29 = tables09;}

else if(tables09.size()==0 && globalcounter == 0){ //nato kanw na perni times mono
tou..}

String tablename = null;
while( counter < glcounter®2 ){

tables09.add(new ArrayList<Integer>());
int tablesize = intRandomlnitialize();
tablesize(09.add(tablesize);
if(tablesize <0){
InitilizeTable(0, tables09.get(tables09.size() -1 ));
telsed
InitilizeTable(tablesize, tables09.get(tables09.size() -1 ));}
counter++;
}
//initial table size
tables29 = tables09;

}

if( globalcounter == (glcounter-1))
for(int cv12 =0; cv12<2; cv12++){
tablesize29.add(new ArrayList<Integer>());
for(int cv22=0; cv22<glcounter; cv22++)
tablesize29.get(cv12).add( tablesize09.get(cv22*(cv12+1)) );

if(globalcounter = (glcounter-1) &&
mchecktablewithtablelength.group(3).equals("==")){

for(int cv22=0; cv22 <glcounter; cv22++){
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if(tablesize29.get(0).get(cv22) == tablesize29.get(1).get(cv22))
passorfail29.add(1);

else
passorfail29.add(0);

}
}

}
/*@requires \typeof(num) <: \typeof(str);@*/ //#30

while(mcheckdiftype.find()) {

patterns[30]=30;
e = hashint.keys();

String comparea = null;String compareb = null;String compareatype = null;String

comparebtype = null;

int counter=0;

if(globalcounter == 0 ){
String statement =mcheckdiftype.group(); //mcheckvarnull.group(1) + "requires " +

variab +" " + mcheckvarnull.group(2) + " null";
statement30.add(statement);

String a = mcheckdiftype.group(2);
String b = mcheckdiftype.group(3);
names30.add(a); names30.add(b);

mdefinevariable.reset();
while(mdefinevariable.find()) {
if(a.equals(mdefinevariable.group(2))){
comparea=a;
;names30.add(compareatype);
telse if(b.equals(mdefinevariable.group(2))){

compareb=b;
mdefinevariable.group(1);names30.add(comparebtype);

b
b

if(comparea != null && compareb !=null){

compareatype=mdefinevariable.group(1)

comparebtype=
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if(compareatype.equals(comparebtype))
passorfail30.add(1);

else
passorfail30.add(0);

//i£0)
}

b
/#31

//@ensures \result == ((d == num) ? \old(r) : \old(r) / d) ;
while(mresultexceptions.find()) {

//names31 variables31 statement31 passorfail31
String d1 = mresultexceptions.group(3);
int numl = Integer.parselnt(mresultexceptions.group(5).toString());
String r1 = mresultexceptions.group(6);
patterns[31]=31;
if(globalcounter == 0 ){
String statement =mresultexceptions.group();// 8 spots
statement3 1.add(statement);
names31.add(d1);//0
/' names31.add(numl);//1
names31.add(rl);//1

/I jTextArea2.append(""+ mresultexceptions.group(3) + " "+
mresultexceptions.group(5)+ " "+ mresultexceptions.group(6) );

variables31.add(new ArrayList<Integer>());variables31.add(new
ArrayList<Integer>());variables31.add(new
ArrayList<Integer>());//variables31.add(new ArrayList<Integer>());

//0=d //1=num //2=r //3=result

h

for(int cv31 =0 ; cv31<variables31.size() ; cv31++){
variables31.get(cv31).add(intRandomlnitialize());

}

int varD=variables31.get(0).get(globalcounter); //int
varNum=variables31.get(1).get(globalcounter);

int varR=variables31.get(1).get(globalcounter);

Pattern fullecxeptioncode = Pattern.compile(white + "try" + white + "\{" +
whitenewline + "return" + white + variable2 + white + operator +white+ variable2 +
white + end + whitenewline + "\}" + white + "catch" + white + "\(" +white +
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"Exception" + white + variable + white + "\\)"" + white + "\\{" + whitenewline +"return"
+ white + variable2 + white + operator + white + "\\("+white + variable2 + white+
operator + white+ digits + white + "\\)"" + white + end);

Matcher mfullecxeptioncode = fullecxeptioncode.matcher(text);
boolean find31 = false; boolean find32 = false;
while(mfullecxeptioncode.find()){

find31 = true;

String d = mfullecxeptioncode.group(3); String r = mfullecxeptioncode.group(1);
String anisosil = mfullecxeptioncode.group(2);

// jTextArea2.append(d + "="+ dl +"\r\n" + r + "=" + rl +"\r\n" +anisosil + "="
+ mresultexceptions.group(8) +"\r\n" +numl + "= " +
variables31.get(1).get(globalcounter) +"\r\n" );

if(variables31.get(0).get(globalcounter) != 0 && d.equals(dl) && r.equals(rl) &&
anisosil.equals(mresultexceptions.group(8))){

int result31 = varR /varD; //jTextArea2.append("ELSE"+d + "="+dl +"\r\n" + r
+"="+rl +"\r\n" +anisosil + "=" + mresultexceptions.group(8) +"\r\n" +numl1 + "="
+ variables31.get(1).get(globalcounter) +"\r\n" );

variables31.get(2).add( result31); passorfail31.add(1);

telse if(variables31.get(0).get(globalcounter) == 0 && d.equals(dl) &&
r.equals(rl) && anisosil.equals(mresultexceptions.group(8)) /*&& varNum !=0%/){

int result31 = varR /(varD + 1) ;
variables31.get(2).add( result31); passorfail31.add(1);
telsed
variables31.get(2).add(0); passorfail31.add(0);}
b
if(!find31){
Pattern semiecxeptioncode = Pattern.compile(white + "try" + white + "\{" +

whitenewline + "return" + white + variable2 + white + operator +white+ variable2 +
white + end + whitenewline + "\\}" + white );

Matcher msemiecxeptioncode = semiecxeptioncode.matcher(text);

while(msemiecxeptioncode.find()){
find32 = true;

String d = msemiecxeptioncode.group(3); String r =
msemiecxeptioncode.group(1); String anisosil = msemiecxeptioncode.group(2);

/I jTextArea2.append(d + "="+ dl +"\r\n" + r + "=" + r1 +"\r\n" +anisosil + "="
+ mresultexceptions.group(8) +"\r\n" +numl + "= " +
variables31.get(1).get(globalcounter) +"\r\n" );

if(variables31.get(0).get(globalcounter) != 0 && d.equals(dl) && r.equals(rl) &&
anisosil.equals(mresultexceptions.group(8))){
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int result31 = varR /varD; //jTextArea2.append("ELSE"+d + "="+dl +"\r\n" + r
+"="+rl +"\r\n" +anisosil + "=" + mresultexceptions.group(8) +"\r\n" +num1 + "="
+ variables31.get(1).get(globalcounter) +"\r\n" );

variables31.get(2).add( result31); passorfail31.add(1);

telse if(variables31.get(0).get(globalcounter) == 0 && d.equals(dl) &&
r.equals(rl) && anisosil.equals(mresultexceptions.group(8)) /*&& varNum !=0%/){

// int result31 = varR /(varD + 1) ;
//variables31.get(2).add( result31);
passorfail31.add(0);

telsed
variables31.get(2).add(0); passorfail31.add(0);}

}
if(1find31 && !find32){

variables31.get(2).add(null); passorfail31.add(0);

b
/1432

/*@requires \typeof(numa) <: \type(Object[]);@*/ //#32
int counter32=0;

while(mcheckdifobject.find()) {

int counter32a=0;

//names32 types32 statement32 passorfail32

//public void reference2(Integer[] numb) {

Pattern function2 = Pattern.compile(""+white + variable +white + variable +white +
variable + white + "\\(" + white + variable2 +white+ brackets + white + variable2 +
white + "\\)" + white + "\\{" );

Matcher mfunction2 = function2.matcher(text);

if( (globalcounter == 0 ) || counter32 >= statement32.size() ){

patterns[32]=32;
statement32.add(mcheckdifobject.group(0) );

if(numofstatements <=counter32){

numofstatements++;
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}

//periptosi pou iparxi method ston kodika
if(globalcounter == 0 && counter32 ==0){
// mfunction2.reset();
while(mfunction2.find() ) {
types32.add(new ArrayList<String>());
names32.add(new ArrayList<String>());
passorfail32.add(new ArrayList<Integer>());

types32.get(counter32a).add(mfunction2.group(1)+mfunction2.group(2));

names32.get(counter32a).add(mfunction2.group(3));
if(mfunction2.group(2).equals("[]")){
passorfail32.get(counter32a).add(1);
telsed
passorfail32.get(counter32a).add(0);
}

counter32a++;

b
//periptosi pou DEN iparxi method ston kodika
mfunction2.reset();
if(!mfunction2.find() && (globalcounter ==0 || counter32 >= types32.size()) ){
types32.get(counter32).add(typeRandomlInitialize());
names32.get(counter32).add(mcheckdifobject.group(2));

if(types32.get(counter32).get(globalcounter).equals("Integer[]") I
types32.get(counter32).get(globalcounter).equals("Double[]")||types32.get(counter32).g
et(globalcounter).equals("Float[]")|[types32.get(counter32).get(globalcounter).equals("
Object[]"){

passorfail32.get(counter32).add(1);

telse{
passorfail32.get(counter32).add(0);
h
h
counter32++;
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while(mcheckstatic.find()) {

/Im(){

Pattern anathesi = Pattern.compile(""+white+ variable2 + white + "=" + white +
variable2 + "\\." + white + variable2 + white + end);

Matcher manathesi = anathesi.matcher(text);
if(globalcounter == 0 ){
patterns[33]=33;
statement33.add(mcheckstatic.group(0) );
while(manathesi.find()) {
names33.add(manathesi.group(1));
//jTextArea2.append(" "+manathesi.group());

j
j

manathesi.reset();
if(!manathesi.find() && globalcounter == (glcounter-1)){
for(int cv33=0; cv33<6; cv33++){
int random = (intRandomlInitialize() * intRandomlnitialize()) % 4 ;
if(random ==0)
names33.add("r1");
else if(random ==1 )
names33.add("r2");
else if(random ==2 )
names33.add("r3");
else if(random ==3 )
names33.add("r4");
else names33.add("r1");
h
if(names33.get(2).equals("r1") || names33.get(2).equals("r3")){

passorfail33.add(0); result33.add("Values: rl= True, r2= False, r3= True, r4=
True\r\nResult=False");

telse {passorfail33.add(1); result33.add("Values: r1= True, 2= True, r3= True, r4=
True\r\nResult=True");

manathesi.reset();

if(manathesi.find()){
if(names33.get(2).equals("r1") || names33.get(2).equals("r3")){
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passorfail33.add(0); result33.add("Values: rl= True, r2= False, r3= True, rd4=
True\r\nResult=False");

telse {passorfail33.add(1); result33.add("Values: r1= True, r2= True, r3= True, r4=
True\r\nResult=True");

}
}
}
globalcounter++;
rs.resethash(hashint, hashfloat, hashdouble, hashchar, hashstring);
rs.resetmethod( mstart, mresultdigit, mresultnull,mcheckvar,marrayforvalue

,mcheckvarnull , marrayforvaluenull,mchecktype ,

mchecklenght,mcheckvartypewitharray,mchecksizeandarray, mdefinevariable,
mdefinetables,mtablesnotnull ,massignablenothing,

massignablevar, mdefinetablesnonnull, =~ mchecknumvar , mfactorial,
mchecktable , mcheckvar2 ,msorted, marrayresultornot,

massigntable ,mresultarray,minvariantquation,moldandnewvalue, mfunction,
mwhitenewline);

int input=-2;
for(int cvl =0;cv1 <patterns.length;cv1++){
if(patterns[cvl] == cv1)

input = cvl;
else
input =-1;

switch (input) {
case -1:{break;}

case
1:{print01(statement01,numbers01,passorfail01,name01,digit01,anisosiOl);break;} //ok

case 2:{print02(tables09,tablesize09,statement02,name02,passorfail02,names02);
break;} //ok

case 3:{print03(tables09,tablesize09,statement03,passorfail03,names03);break; }
/lok

case 5:{ print05(statement05, passorfail05, variable05, tablesize05,names05);break;}
//ok einai sto 40: ( na mpi me tis 2 grammes apo pano specs..)
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case 6:{ print06(statement06,passorfail06, variable05,
tablesize05,names06);break; }//ok

case 7:{ print07(statement07,names07, compare07,type07);break;} //ok ok einai sto
40: (na mpi me ta 2 specs apo pano ..)

case 8:{ print08(statement08,names08,passorfail08,tables09);break;}//ok

case 15:{ printl5(statement15,names15,passorfail 1 5,numberl5);break;}//ok

case 16:{

print16(statement16,passorfail1 6,number16,numberl5,names16);break;}//ok alla prepi
na mpi o kwdikas.. to 12..

case 17:4
print17(statement17,passorfaill7,tables09,names17,tablesize09);break; } //ok

case 18:{ printl 8(statement18,names18,passorfail 1 §,numberl5);break;}//ok

case 19:{
print19(statement19,passorfail19,tables09,names19,tablesize(09);break; } //ok
case 22:4

print22(statement22,passorfail22,tables09,names22,tablesize09,result22);break; } //ok me
to kimeno apo kato

case 25:{ print25("Integer", "Integer",name25 , passorfail, numbera, numberb,
result,statement25,printcase25);break; } //ok me kwdika.. (prwti periptosi)

case 26: {print26(statement26,passorfail26,tables09,tablesize09,name26);break;} //ok

case  27:{print27(statement27,passorfail27,numbers01,name01,anisosis27);break;}
//ok me ton kwdika tou

case  28:{print28(statement28,numbers01,passorfail28,name01);break;}//ok  me
kwdika..

case
29: {print29(statement29,passorfail29,tablesize29,names29,anisosi29);break; } //ok

case 30: {print30(statement30,passorfail30,names30);break;}//ok

case 31:{print31(statement31,passorfail31,names31,variables31);break; }//ok
case 32:{print32(statement32,passorfail32,names32,types32);break;}//ok
case 33: {print33(statement33,passorfail33,names33,result33);break;}//ok
//func();

b

jTextAreal.setCaretPosition(0);
jTextArea3.setCaretPosition(0);jTextArea4.setCaretPosition(0);
jTextArea5.setCaretPosition(0); jTextArea6.setCaretPosition(0);

jTextArea7.setCaretPosition(0);

}

private void jComboBox 1 ActionPerformed(java.awt.event.ActionEvent evt) {
//getltemAt(index): // TODO add your handling code here:
ParserTemplates tm = new ParserTemplates();
String ss=null;
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int input= jComboBox1.getSelectedIndex();
switch (input) {
case 0: {ss=tm.devidebyzerol(ss); jTextArea5S.setText(ss); break;}
case 1:{ss=tm.ArraylndexOutRange2(ss); jTextArea5.setText(ss); break;}
case 2: {ss=tm.StringIndexOutRange(ss); jTextArea5.setText(ss); break;}
case 3:{ss=tm.ArrayStoreEcxeption(ss); jTextArea5.setText(ss); break;}
case 4: {ss=tm.DereferencingNull(ss); jTextArea5.setText(ss); break;}
case 5: {ss=tm.StackOverflowArea(ss); jTextArea5.setText(ss); break;}
case 6: {ss=tm.UnsortedTable(ss); jTextArea5.setText(ss); break;}
case 7:{ss=tm.InfiniteLoop(ss); jTextArea5.setText(ss); break;}
case 8: {ss=tm.InfiniteLoopException(ss); jTextArea5.setText(ss); break;}
// case 9:{ss=tm.CallBack(ss); jTextArea5.setText(ss); break;}
case 9: {ss=tm.NegativeArraySize(ss); jTextArea5.setText(ss); break;}
case 10: {ss=tm.SizeOfParallelTables(ss); jTextAreaS.setText(ss); break;}
case 11:{ss=tm.DiffTypeEquationException(ss); jTextArea5.setText(ss); break;}
case 12:{ss=tm.StaticInitialisation(ss); jTextArea5.setText(ss); break;}
case 13:{ss=tm.CatchingException(ss); jTextArea5.setText(ss); break;}
case 14:{ss=tm.CallbyValueOrReference(ss); jTextArea5.setText(ss); break;}

default: {ss=tm.devidebyzerol(ss); jTextAreaS.setText(ss); };
b

private void jButton2 ActionPerformed(java.awt.event.ActionEvent evt) {

jTextAreal.setText("");jTextArea3.setText("");j TextAread.setText("");j TextArea5.setT
ext("");jTextArea6.setText("");j TextArea7.setText("");

}

private void jComboBox2ActionPerformed(java.awt.event. ActionEvent evt) {
ParserTemplates tm = new ParserTemplates();
//String ss=null;
String[] ss = new String[2];
int input= jComboBox2.getSelectedIndex();
switch (input) {
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case 0: {tm.RequiresVariable(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]); break;}

case 1: {tm.RequiresNullHandle(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 2:{tm.RequiresDigit(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 3:{tm.RequiresDigit toTableLength(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 4:{tm.RequiresTableLengthtoDigit(ss);jTextArea5.insert(ss[ 1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 5:{tm.RequiresSortedTable(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 6: {tm.RequiresSameTableLength(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 7:{tm.RequiresSameType(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case  8:{tm.RequiresCallingbyObject Reference(ss); = jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case  9:{tm.AssertCounter insideTableBoundaries(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 10: {tm.AssertWhile Counters(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 11:{tm.VariableTypes_insideTableTypes(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 12:{tm.CheckingCounter TobelnsideTableSize(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 13:{tm.Invariant CheckType(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 14:{tm.Factorial(ss); jTextArea5.insert(ss[1], jTextArea5.getCaretPosition());
jTextArea6.setText(ss[0]);break;}

case 15:{tm.EnsuresTableHasValues(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 16: {tm.EnsuresFindMinValuesFromTable(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 17:{tm.EnsuresResultNotZero(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

case 18: {tm.EnsuresInitializeTable(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]); break;}

case 19: {tm.EnsuresExceptions(ss); jTextAreaS.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

default: {tm.RequiresVariable(ss); jTextArea5.insert(ss[1],
jTextArea5.getCaretPosition()); jTextArea6.setText(ss[0]);break;}

}
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private void jComboBox3ActionPerformed(java.awt.event. ActionEvent evt) {
//getltemAt(index): // TODO add your handling code here:
ParserTemplates tm = new ParserTemplates();
String ss=null;

int input= jComboBox3.getSelectedIndex();
switch (input) {
case 0: {ss=tm.devidebyzerol12(ss); jTextAreaS.setText(ss); break;}
case 1:{ss=tm.ArraylndexOutRange22(ss); jTextArea5.setText(ss); break;}
case 2: {ss=tm.StringIndexOutRange2(ss); jTextArea5.setText(ss); break;}
case 3:{ss=tm.ArrayStoreEcxeption2(ss); jTextArea5.setText(ss); break;}
case 4: {ss=tm.DereferencingNull2(ss); jTextArea5.setText(ss); break;}
case 5: {ss=tm.StackOverflowArea2(ss); jTextArea5.setText(ss); break;}
case 6: {ss=tm.UnsortedTable2(ss); jTextArea5.setText(ss); break;}
case 7:{ss=tm.InfiniteLoop2(ss); jTextArea5.setText(ss); break;}
case 8: {ss=tm.InfiniteLoopException2(ss); jTextAreaS.setText(ss); break;}
// case 9: {ss=tm.CallBack2(ss); jTextArea5.setText(ss); break;}
case 9: {ss=tm.NegativeArraySize2(ss); jTextAreaS.setText(ss); break;}
case 10: {ss=tm.SizeOfParallelTables2(ss); jTextArea5.setText(ss); break;}
case 11:{ss=tm.DiffTypeEquationException2(ss); jTextArea5.setText(ss); break;}
case 12:{ss=tm.StaticInitialisation2(ss); jTextArea5.setText(ss); break;}
case 13:{ss=tm.CatchingException2(ss); jTextArea5.setText(ss); break;}
case 14:{ss=tm.CallbyValueOrReference2(ss); jTextArea5S.setText(ss); break;}

default: {ss=tm.devidebyzerol(ss); jTextAreaS.setText(ss); };
b

private void OpenActionPerformed(java.awt.event.ActionEvent evt) {

int returnVal = fileChooser.showOpenDialog(this);
if (returnVal == JFileChooser. APPROVE_OPTION) {
File file = fileChooser.getSelectedFile();
try {
// What to do with the file, e.g. display it in a TextArea
jTextArea5S.read( new FileReader( file.getAbsolutePath() ), null );
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} catch (IOException ex) {
System.out.println("problem accessing file"+file.getAbsolutePath());
}
}else {
System.out.println("File access cancelled by user.");

}

private void ExitActionPerformed(java.awt.event.ActionEvent evt) {
System.exit(0);

private void fileChooserActionPerformed(java.awt.event. ActionEvent evt) {
// TODO add your handling code here:

}

public void printO1(ArrayList<String> statementO1, ArrayList<ArrayList<Integer>>
numbers01,ArrayList<ArrayList<Integer>> passorfail01,ArrayList<String>
nameO01,ArrayList<String> digit01,ArrayList<String> anisosiO1){

/I jTextPane2.setText("hi");jTextPane2.setText("ena");//
//jTextAreal.append("hi");jTextAreal.append("hello");
CheckJML xs = new CheckJML();

for(int cv01 =0; cv01<statementO1.size();cv01++) {
jTextAreal.append("Statement: \r\n" + statementO1.get(cv01)+"\r\n\r\n" );
jTextArea7.append("Statement: \r\n" + statementO1.get(cv01)+"\r\n\r\n" );
jTextArea3.append("Statement: \r\n" + statementO1.get(cv01)+"\r\n\r\n" );
jTextArea4.append("Statement: \r\n" + statementO1.get(cv01)+"\r\n\r\n" );

jTextAread4.append(printcases(name01.get(cv01),""+digit01.get(cv01),anisosiOl.get(cv0
1),"PASS"));

jTextArea7.append(printcases(name01.get(cv01),""+digit01.get(cv01),anisosiOl.get(cv0
1),"FAIL") );

for(int cv02=0; cv02<numbers01.get(0).size();cv02++){
// +" Compilation:" + "");
if(passorfailO1.get(cv01).get(cv02)==1){
jTextAreal.append("Loop: " + cv02 +"\r\nType:"+"Integer " + "Name: "
+name01.get(cv01)+" Value: "+numbers01.get(cv01).get(cv02) +"\r\n");

jTextAreal.append("Run Time: " + "PASS"+"\r\n"); }
else if(passorfail01.get(cv01).get(cv02) == 0){

jTextArea3.append("Loop: " + cv02 +"\r\nType:"+"Integer " + "Name: "
+name01.get(cv01)+" Value: "+numbers01.get(cv01).get(cv02) +"\r\n");
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jTextArea3.append("Run Time: " + "FAIL"+"\r\n");}

b
jTextAreal.append("\r\n"); jTextArea3.append("\r\n");

}

public void print02(ArrayList<ArrayList<Integer>> tables09,ArrayList<Integer>
tablesize09,ArrayList<String> statement02,ArrayList<String>
name02,ArrayList<ArrayList<Integer>> passorfail02,ArrayList<String> names02) {

/I jTextArea2.append(""+tables09.size());

for(int cv01 =0; cv01<statement02.size();cv01++) {
jTextAreal.append("Statement: " + statement02.get(cvO1)+"\r\n\r\n" );
jTextArea3.append("Statement: " + statement02.get(cvO1)+"\r\n\r\n" );
jTextArea4.append("Statement: " + statement02.get(cvO1)+"\r\n\r\n" );
jTextArea7.append("Statement: " + statement02.get(cvO1)+"\r\n\r\n" );

jTextAread4.append(printcases2(names02.get(0),names02.get(2),names02.get(1),"PASS"
);

jTextArea7.append(printcases2(names02.get(0),names02.get(2),names02.get(1),"FAIL"
);

for(int cv02=0; cv02<glcounter;cv02++){

if(passorfail02.get(cv01).get(cv02)==1){
jTextAreal.append("Loop: " + cv02 +"\r\nTable: " + name02.get(cv01) );
jTextAreal.append("!= null\r\nRun Time: " + "PASS"+"\r\n");

jTextAreal.append("\r\n");

§

else if(passorfail02.get(cv01).get(cv02) == 0){
jTextArea3.append("Loop: " + cv02 +"\r\nTable: " + name02.get(cv01) );
jTextArea3.append("== null\r\nRun Time: " + "FAIL"+"\r\n");
jTextArea3.append("\r\n");
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public void printO3(ArrayList<ArrayList<Integer>> tables09,ArrayList<Integer>
tablesize09,ArrayList<String> statement03,ArrayList<Integer>
passorfail03,ArrayList<String> names03 ){

int sizel = tables09.size();
/I 0<=1&&1i<a.length

//C ==ali]

//i=0, 0=1 , <==2, c=3, ===4, a=5,<=6
jTextAreal.append("\r\nStatement: "+statement03.get(0)+"\r\n\r\n" );
jTextArea3.append("\r\nStatement: "+statement03.get(0)+"\r\n\r\n" );
jTextArea4.append("\r\nStatement: "+statement03.get(0)+"\r\n\r\n" );
jTextArea7.append("\r\nStatement: "+statement03.get(0)+"\r\n\r\n" );

jTextArea4.append(printcases3(names03.get(1),names03.get(0)+" &&
" names03.get(2),names03.get(0),names03.get(5)+".length",names03.get(6),"PASS"));

jTextArea7.append(printcases3(names03.get(1),names03.get(0)+"",names03.get(2),nam
es03.get(0),names03.get(5)+".length",names03.get(6),"FAIL"));

jTextArea4.append(printcases2(names03.get(3),names03.get(5)+"["+names03.get(5)+".
length-1"+"]",names03.get(4),"PASS"));

jTextArea7.append(printcases2(names03.get(3),names03.get(5)+"["+names03.get(5)+".
length-1"+"]",names03.get(4),"FAIL"));

if(passorfail03.size() !=0)
for(int cv01 =0; cv01 <sizel; cv01++){

if(passorfail03.get(cv01) ==1){

jTextAreal.append("Loop: " + cv0l +"\r\nTable " + ¢vOl + " size= " +
tables09.get(cv01).size()+"\r\n"+"Values: ");

for(int cv02=0; cv02<tables09.get(cv01).size();cv02++){
jTextAreal.append(tables09.get(cv01).get(cv02) +" ");
h
jTextAreal.append("\r\nResults:");
/I for(int cv02=0; cv02<tables09.get(cv01).size();cv02++){
if(tables09.get(cv01).size() >0){
jTextAreal.append(tables09.get(cv01).get(tables09.get(cv01).size()-1) + "

b
jTextAreal.append("\r\nRun Time: PASS");

jTextAreal.append("\r\n"); jTextAreal.append("\r\n");

b
else if(tablesize09.get(cv01l)==-1){

jTextArea3.append("Loop: " + cvO0l +"\r\nTable " + cvOl + " size=
"+"null\r\n"+"Values: null\r\n"+"Results: null\r\n"+"Run Time: FAIL\r\n"+"\r\n");
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jTextArea3.append("\r\n");
telse{

jTextArea3.append("Loop: " + cv0l +"\r\nTable " + cvOl + " size= " +
tables09.get(cv01).size()+"\r\n"+"Values: ");

for(int cv02=0; cv02<tables09.get(cv01).size();cv02++){
jTextArea3.append(tables09.get(cv01).get(cv02) +" ");
}
jTextArea3.append("\r\nResults:");
// for(int cv02=0; cv02<tables09.get(cv01).size();cv02++){
if(tables09.get(cv01).size() >0){
jTextArea3.append(tables09.get(cv01).get(tables09.get(cv01).size() -1) + "

b
jTextArea3.append("\r\nRun Time: FAIL");

jTextArea3.append("\r\n"); jTextArea3.append("\r\n");

}

else{
jTextAreal.append("Missing Input.\r\n" );
jTextArea3.append("Missing Input.\r\n" );

}

public void print05(ArrayList<String> statement05, ArrayList<Integer> passorfail05,
ArrayList<Integer> variable05, ArrayList<Integer> tablesize05,ArrayList<String>
names05){

int size = passorfail05.size()-1;
//Print4 : 0<= top top <= elems.length - pass

//Print2: Elems == type of object - pass

//0.0//1. top //2. <=!"//3. elems! //4. <=!//5. ==!//6. object!
jTextAreal.append("Statement: " + statement05.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement: " + statement05.get(0)+"\r\n\r\n" );
jTextArea4.append("Statement: " + statement05.get(0)+"\r\n\r\n" );
jTextArea7.append("Statement: " + statement05.get(0)+"\r\n\r\n" );

jTextAread4.append(printcases3(names05.get(0),names05.get(1)+" &&
" names05.get(2),names05.get(1),names05.get(3)+".length",names05.get(4),"PASS"));

jTextArea7.append(printcases3(names05.get(0),names05.get(1)+"",names05.get(2),nam
es05.get(1),names05.get(3)+".length",names05.get(4),"FAIL"));
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jTextArea4.append(printcases2(names05.get(3),"Type
of("+names05.get(6)+")",names05.get(5),"PASS"));

jTextArea7.append(printcases2(names05.get(3),"Type
of("+names05.get(6)+")",names05.get(5),"FAIL"));

for(int cv05 = 0; cv05 <= size;cv05++){
if(passorfail05.get(cv05) == 1 ){
jTextAreal.append("Loop: " + cv05 +"\r\nValues: "+"\r\n");
jTextAreal.append(names05.get(1) + ": "+variable05.get(cv05)+"\r\n" );
if(tablesize05.get(cv05) ==-1)
jTextAreal.append(names05.get(3) + ".length: "+" null \r\n");
else

jTextAreal.append(names05.get(3) + ".length: "+tablesize05.get(cv05) +
"\r\n");

jTextAreal.append(names05.get(3) + " type:"
+names05.get(6)+"\r\nStatement true\r\n\r\n");

}
else{
jTextArea3.append("Loop: " + cv05 +"\r\nValues: "+"\r\n");
jTextArea3.append(names05.get(1) + ": "+variable05.get(cv05)+"\r\n" );
if(tablesize05.get(cv05) ==-1)
jTextArea3.append(names05.get(3) + ".length: "+" null \r\n");
else
jTextArea3.append(names05.get(3) + ".length: "+tablesize05.get(cv05) +

"\r\n");
jTextArea3.append(names05.get(3) + " type:

"+names05.get(6)+"\r\nStatement false\r\n\r\n");

}
}
}

public  void  printO6(ArrayList<String>  statement06,  ArrayList<Integer>
passorfail06,ArrayList<Integer> variable05, ArrayList<Integer>

tablesize05,ArrayList<String> names06){

int size = passorfail06.size()-1;
jTextAreal.append("Statement: " + statement06.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement: " + statement06.get(0)+"\r\n\r\n" );
jTextAread.append("Statement: " + statement06.get(0)+"\r\n\r\n" );
jTextArea7.append("Statement: " + statement06.get(0)+"\r\n\r\n" );

jTextArea4.append(printcases(names06.get(0),names06.get(1)+".length",names06.get(2
),"PASS"));
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jTextArea7.append(printcases(names06.get(0),names06.get(1)+".length",names06.get(2
),"FAIL");

for(int cv05 = 0; cv05 <= size;cv05++){
if(passorfail06.get(cv05) == 1 ){
jTextAreal.append("Loop: " + cv05 +"\r\nValues: "+"\r\n");
jTextAreal.append(names06.get(0) + ": "+variable05.get(cv05)+"\r\n" );
if(tablesize05.get(cv05) ==-1)
jTextAreal.append(names06.get(1) + ".length: "+" null \r\n");
else
jTextAreal.append(names06.get(1) + ".length: "+tablesize05.get(cv05) + "\r\n");

jTextAreal.append("Statement true\r\n\r\n");}
else{
jTextArea3.append("Loop: " + cv05 +"\r\nValues: "+"\r\n");
jTextArea3.append(names06.get(0) + ": "+variable05.get(cv05)+"\r\n" );
if(tablesize05.get(cv05) ==-1)

jTextArea3.append(names06.get(1) + ".length: "+" null \r\n");
else

jTextArea3.append(names06.get(1) + ".length: "+tablesize05.get(cv05) + "\r\n");

jTextArea3.append("Statement false\r\n\r\n"); }

}

public void print07(ArrayList<String> statement07, ArrayList<String> names07,int
compare(7,ArrayList<String> type07){

jTextAreal.append("Statement: " + statement07.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement: " + statement07.get(0)+"\r\n\r\n" );
jTextAread.append("Statement: " + statement07.get(0)+"\r\n\r\n" );
if(names07.size()!=0){

jTextArea7.append("Statement: " + statement07.get(0)+"\r\n\r\n" );

jTextArea4.append(printcases2("Type of ("+names07.get(0)+")","Type
of("+names07.get(1)+")","==","PASS"));

jTextArea7.append(printcases2("Type of ("+names07.get(0)+")","Type
of("+names07.get(1)+")","==","FAIL"));

if(compare07 == 1){
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jTextAreal.append("Loop: 0" +"\r\nVariable: " + names07.get(0) + " Type:" +
type07.get(0) );
jTextAreal.append("\r\nVariable: " + names07.get(1) + " Type:" + type07.get(1) );

jTextAreal.append("\r\nType of " + namesO07.get(1) + " contains type of " +
names07.get(0) );

jTextAreal.append("\r\nRun Time: PASS");

telsed

jTextArea3.append("Loop: 0" +"\r\nVariable: " + names07.get(0) + " Type:" +
type07.get(0) );

jTextArea3.append("\r\nVariable: " + names07.get(1) + " Type:" + type07.get(1) );

jTextArea3.append("\r\nType of " + names07.get(1) + " does not contain type of " +
names07.get(0) );

jTextArea3.append("\r\nRun Time: FAIL");
b
telsed

jTextAreal.append("Missing Input.\r\n" );
jTextArea3.append("Missing Input.\r\n" );

}

}

public ~ void  printO8(ArrayList<String>  statement08,  ArrayList<String>
names08,ArrayList<Integer> passorfail08, ArrayList<ArrayList<Integer>> tables09){

//size=0, elems=1, 0=2 ,<==31,<==4i
//0<=size && size <= elements.length;
jTextAreal.append("\r\nStatement:\r\n" + statement08.get(0)+"\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement08.get(0)+"\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement08.get(0) +"\r\n");
jTextArea7.append("\r\nStatement:\r\n" + statement08.get(0) +"\r\n");

jTextArea4.append(printcases3(names08.get(2),names08.get(0)+" &&
" names08.get(3),names08.get(0),names08.get(1)+".length",names08.get(4),"PASS"));

jTextArea7.append(printcases3(names08.get(2),names08.get(0),names08.get(3),names0
8.get(0),names08.get(1)+".length",names08.get(4),"FAIL"));

int size = passorfail08.size();
for(int cv08 =0; cv08<size;cv08++){

if(passorfail08.get(cv08) == 1){

/I jTextAreal.append("\r\nType of " + names08.get(1) + " contains type of " +
names07.get(0) );

jTextAreal.append("Loop: " + cv08 +"\r\nVariable: " + names08.get(0) + ", Value:"
+tables09.get(cv08).size() );

jTextAreal.append("\r\nVariable: " + names08.get(1) +".length"+ ", Value:" +
tables09.get(cv08).size());
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jTextAreal.append("\r\nRun Time: PASS\r\n\r\n");
telse{

//jTextAreal.append("\r\nType of " + names08.get(1) + " does not contain type of " +
names(07.get(0) );

jTextArea3.append("Loop: " + cv08 +"\r\nVariable: " + names08.get(0) + ", Value:
null");

jTextArea3.append("\r\nVariable: " + names08.get(1) +".length"+ ", Value: null" );
jTextArea3.append("\r\nRun Time: FAIL\r\n\r\n");

b

b

}

/*@requires 1 <=n;*/

// case 15:{ printl5(statement15,names15,passorfaill5,numberl5);break;}

public ~ void  printl5(ArrayList<String>  statementl5,  ArrayList<String>
names15,ArrayList<Integer> passorfaill5,ArrayList<Integer> number15){

jTextAreal.append("\r\nStatement:\r\n" + statement15.get(0)+"\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement15.get(0)+"\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement15.get(0) +"\r\n");
jTextArea7.append("\r\nStatement:\r\n" + statement15.get(0) +"\r\n");

jTextAread4.append(printcases(names15.get(1),names15.get(0),names15.get(2),"PASS")
);

jTextArea7.append(printcases(names15.get(1),names15.get(0),names15.get(2),"FAIL"))

2

//if(passorfaill5.size() !=null)
int size = passorfaill5.size();
for(int cv15 =0; cv15<size;cv15++){

if(passorfaill5.get(cv15) == 1){
jTextAreal.append("Loop: " + cvl5 +"\r\nVariable: " + namesl5.get(0) + ",
Value:" +numberl5.get(cv15)+"");

jTextAreal.append("\r\nRun Time: PASS\r\n");
jTextAreal.append("\r\n");
telsed

jTextArea3.append("Loop: " + cvl5 +"\r\nVariable: " + namesl5.get(0) + ",
Value:" +numberl5.get(cv15)+"");

jTextArea3.append("\r\nRun Time: FAIL\r\n");
jTextArea3.append("\r\n");

}
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}

public void print1 6(ArrayList<String> statement16,ArrayList<Integer>
passorfail16,ArrayList<Integer> numberl6,ArrayList<Integer>
number15,ArrayList<String> names16){

// 0=i 1=1 2<= 3<=4< 5=n 6=6227020800
jTextAreal.append("\r\nStatement:\r\n" + statement16.get(0)+"\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement16.get(0)+"\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement16.get(0) +"\r\n");
jTextArea7.append("\r\nStatement:\r\n" + statement16.get(0) +"\r\n");

jTextArea4.append(printcases("Result"+
" length",names16.get(6),names16.get(4),"PASS"));

jTextArea7.append(printcases("Result"+
"length",names16.get(6),names16.get(4),"FAIL"));

jTextArea4.append(printcases3(names16.get(1),names16.get(0)+" &&
"names16.get(2),names16.get(0),names16.get(5),names16.get(3),"PASS"));
jTextArea7.append(printcases3(names16.get(1),names16.get(0)+" &&

"names16.get(2),names16.get(0),names16.get(5),names16.get(3),"FAIL"));

int size = passorfail16.size();
for(int cv16 =0; cv16<size;cv16++){

//jTextAreal.append("Variable: " + names15.get(0) + " Value:"
+number1 S,get(cvl 5)+vm );

if(passorfail16.get(cv16) == 1){
jTextAreal.append("\r\nLoop: " + cvl6 +"\r\nFactorial:" +
numberl5.get(cv16)+"\r\nResult:"+number16.get(cv16)+"\r\nRun Time: PASS\r\n");
jTextAreal.append("\r\n");
telsed

jTextArea3.append("\r\nLoop: " + cvl6é +"\r\nFactorial:" +
numberl5.get(cv16)+"\r\nResult: null \r\nRun Time: FAIL\r\n");

jTextArea3.append("\r\n");

public ~ void  printl 7(ArrayList<String>  statementl7,  ArrayList<Integer>
passorfaill7,ArrayList<ArrayList<Integer>> tables(9, ArrayList<String>
names17,ArrayList<Integer> tablesize09){

jTextAreal.append("\r\nStatement:\r\n" + statement17.get(0)+"\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement17.get(0)+"\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement17.get(0) +"\r\n");
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jTextArea7.append("\r\nStatement:\r\n" + statement17.get(0) +"\r\n");

jTextArea4.append(printcases(names17.get(0)+".length",names17.get(2),names17.get(1
),"PASS"));

jTextArea7.append(printcases(names17.get(0)+".length",names17.get(2),names17.get(1
),"FAIL"));

if(passortfaill7.size() != 0){
int size = passorfaill7.size();
for(int cv17 =0; cv17<size;cv17++){

if(passorfaill7.get(cvl7) == 1){

jTextAreal.append("Loop: "+ cv17 +"\r\nVariable: " +names17.get(0)+".length "+
"Value:" +tables09.get(cv17).size()+"" );

jTextAreal.append("\r\nRun Time: PASS\r\n");
jTextAreal.append("\r\n");
telse if(tablesize09.get(cv17)==-1){

jTextArea3.append("Loop: " + cvl7 +"\r\nVariable: " +names17.get(0)+".length "+
"Value: null\r\n"+"Run Time: FAIL\r\n"+"\r\n");

jTextArea3.append("\r\n");
telsed

jTextArea3.append("Loop: " + cv17 +"\r\nVariable: " +names17.get(0)+".length "+
"Value:" +tables09.get(cv17).size()+"" );

jTextArea3.append("\r\nRun Time: FAIL\r\n");
jTextArea3.append("\r\n");

public  void  printl8(ArrayList<String>  statementl8,  ArrayList<String>
names18,ArrayList<Integer> passorfail18,ArrayList<Integer> number15){

jTextAreal.append("\r\nStatement:\r\n" + statement18.get(0)+"\r\n\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement18.get(0)+"\r\n\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement18.get(0) +"\r\n");
jTextArea7.append("\r\nStatement:\r\n" + statement18.get(0) +"\r\n");

jTextAread4.append(printcases(names18.get(0),names18.get(2),names18.get(1),"PASS")
);
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jTextArea7.append(printcases(names]18.get(0),names18.get(2),names18.get(1),"FAIL"))

3

if(number15.size() = 0){
int size = passorfail18.size();
for(int cv18 =0; cv18<size;cv18++){

if(passorfail18.get(cv18) == 1){
jTextAreal.append("Loop: " + cvI8 +"\r\nVariable: " + names18.get(0) + ",

Value:" +numberl5.get(cv18)+"" );

jTextAreal.append("\r\nRun Time: PASS\r\n");
jTextAreal.append("\r\n");
telsed
jTextArea3.append("Loop: " + cvI8 +"\r\nVariable: " + namesl8.get(0) + ",

Value:" +numberl5.get(cv18)+"");

jTextArea3.append("\r\nRun Time: FAIL\r\n");
jTextArea3.append("\r\n");

public ~ void  printl9(ArrayList<String>  statementl9,  ArrayList<Integer>

passorfail19,ArrayList<ArrayList<Integer>> tables09, ArrayList<String>
names19,ArrayList<Integer> tablesize09){

"

"

"

jTextAreal.append("\r\nStatement:\r\n" + statement19.get(0)+"\r\n\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement19.get(0)+"\r\n\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement19.get(0) +"\r\n");
jTextArea7.append("\r\nStatement:\r\n" + statement19.get(0) +"\r\n");
jTextArea4.append(printcases3(names19.get(1),"0 &&

,names19.get(3),names19.get(1),names19.get(0)+".length",names19.get(4),"PASS"));

jTextArea7.append(printcases3(names19.get(1),"0 &&

,names19.get(3),names19.get(1),names19.get(0)+".length",names19.get(4),"FAIL"));

/lai]

jTextArea4.append(printcases(names19.get(0)+"["+names19.get(1)+"]

,names19.get(0)+"["+names19.get(2)+"] ",names19.get(5),"PASS"));

jTextArea7.append(printcases(names19.get(0)+"["+names19.get(1)+"]

,names19.get(0)+"["+names19.get(2)+"] ",names19.get(5),"FAIL"));
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if(passorfail19.size() != 0){
int size = passorfail19.size();
for(int cv17 =0; cv17<size;cv17++){

if(passorfail19.get(cv17) == 1){
jTextAreal.append("Loop: " + cvl7 +"\r\nVariable: "+names19.get(0)+ " Value:"
+tables09.get(cv17) );
jTextAreal.append("\r\nRun Time: PASS\r\n");
jTextAreal.append("\r\n");
telse if(tablesize09.get(cv17)==-1){

jTextArea3.append("Loop: " + cvl7 +"\r\nVariable: " +names19.get(0)+ " Value:
null\r\n"+"Run Time: FAIL\r\n"+"\r\n");

telsed

jTextArea3.append("Loop: " + cv17 +"\r\nVariable: "+names19.get(0)+ " Value:"
+tables09.get(cv17) );

jTextArea3.append("\r\nRun Time: FAIL\r\n");
jTextArea3.append("\r\n");

}

b
b
b

public  void  print22(ArrayList<String>  statement22,  ArrayList<Integer>
passorfail22,ArrayList<ArrayList<Integer>> tables09, ArrayList<String>
names22,ArrayList<Integer> tablesize09,ArrayList<Integer> result22){

jTextAreal.append("\r\nStatement:\r\n" + statement22.get(0)+"\r\n\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement22.get(0)+"\r\n\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement22.get(0) );
jTextArea7.append("\r\nStatement:\r\n" + statement22.get(0) );

jTextArea4.append("\r\nCase 1: IF 0<=i && i <"+names22.get(0)+".length -
PASS");

jTextArea7.append("\r\nCase 2: IF 0>1 || i >="-+names22.get(0)+".length - FAIL");

jTextAread.append("\r\nCase ~ 3: IF  "+names22.get(0)+"[j]> 5  then
counter==counter +1 && IF "+names22.get(0)+"[1]<5 THEN "+names22.get(0)+"[i]
==0-PASS");

jTextArea7.append("\r\nCase 4: IF "+names22.get(0)+"[i]>5 &&  counter
=counter+1 - FAIL");

jTextArea7.append("\r\nCase 5: IF "+names22.get(0)+"[1]<5 &&
"+names22.get(0)+"[i] =0 - FAIL");
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if(passorfail22.size() != 0){

int size = passorfail22.size();

for(int cv22 =0; cv22<size;cv22++){
if(passorfail22.get(cv22) == 1){

jTextAreal.append("Loop: " + cv22 +"\r\nVariable: " +names22.get(0)+".length
Value:" +tables09.get(cv22) );

jTextAreal.append("\r\nResult: " + result22.get(cv22));
jTextAreal.append("\r\nRun Time: PASS\r\n");
jTextAreal.append("\r\n");

telse if(tablesize09.get(cv22)==-1){

jTextArea3.append("Loop: " + cv22 +"\r\nVariable: "+names22.get(0)+".length
Value: null\r\n"+"Run Time: FAIL\r\n"+"\r\n");

jTextArea3.append("\r\n");
telse{

jTextArea3.append("Loop: " + cv22 +"\r\nVariable: " +names22.get(0)+".length
Value:" +tables09.get(cv22) );

jTextArea3.append("\r\nResult: " + result22.get(cv22));
jTextArea3.append("\r\nRun Time: FAIL\r\n");
jTextArea3.append("\r\n");

}

public void print25(String  typea,String  typeb,ArrayList<String> name?25,
ArrayList<Integer> passorfail, ArrayList<Integer> numbera , ArrayList<Integer>
numberb, ArrayList<Integer> result, ArrayList<String> statement25,ArrayList<String>
printcase25 ){

int size = result.size();
int counter=0;

jTextAreal.append("\r\nStatement:\r\n" + statement25.get(0)+"\r\n\r\n" );
jTextArea3.append("\r\nStatement:\r\n" + statement25.get(0)+"\r\n\r\n" );
jTextArea4.append("\r\nStatement:\r\n" + statement25.get(0)+"\r\n\r\n" );
jTextArea7.append("\r\nStatement:\r\n" + statement25.get(0)+"\r\n\r\n" );

jTextArea4.append(printcases("Result",printcase25.get(1),printcase25.get(0),"PASS"));

jTextArea7.append(printcases("Result",printcase25.get(1),printcase25.get(0),"FAIL"));
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while(counter <size){
if(passorfail.get(counter) == 1){
jTextAreal.append("Variables - Loop No:" + counter+"\r\n");

jTextAreal.append("Type:" + typeb + " Name: " + name25.get(1) + " Value: " +
numbera.get(counter)+"\r\n");

jTextAreal.append("Type:" + typea + " Name: " + name25.get(0) + " Value: " +
numberb.get(counter)+"\r\n");

jTextAreal.append("Result: " + result.get(counter)+"\r\n");
jTextAreal.append("Run Time: " + "PASS"+"\r\n");
jTextAreal.append("\r\n");}
else if(passorfail.get(counter) == 0){
jTextArea3.append("Variables - Loop No:" + counter+"\r\n");

jTextArea3.append("Type:" + typeb + " Name: " + name25.get(1) + " Value: " +
numbera.get(counter)+"\r\n");

jTextArea3.append("Type:" + typea + " Name: " + name25.get(0) + " Value: " +
numberb.get(counter)+"\r\n");

jTextArea3.append("Result: " + result.get(counter)+"\r\n");
jTextArea3.append("Run Time: " + "FAIL"+"\r\n");
jTextArea3.append("\r\n");

b
counter++;
b
b
public void print26(ArrayList<String> statement26,ArrayList<Integer>
passorfail26,ArrayList<ArrayList<Integer>> tables09,ArrayList<Integer>

tablesize09,ArrayList<String> name26){
jTextAreal.append("Statement:\r\n" + statement26.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:\r\n" + statement26.get(0)+"\r\n\r\n" );
jTextArea4.append("Statement:\r\n" + statement26.get(0)+"\r\n\r\n" );
jTextArea7.append("Statement:\r\n" + statement26.get(0)+"\r\n\r\n" );

jTextArea4.append(printcases3(name26.get(1),"0",">="," &&
"+name26.get(1),name26.get(0),"<","PASS"));

jTextArea7.append(printcases3(name26.get(1),"0",">=",""+name26.get(1),name26.get(
O),H<H,HFAILH));

int sizel = tables09.size();
for(int cv01 =0; cv01 <sizel; cvO1++){
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// jTextAreal.append("Values" +  "\r\n"+tname26.get(l) +": ");//
jTextArea3.append("Values" + "\r\n"+name26.get(1) +": ");

if(passorfail26.get(cv01)==1){
jTextArea3.append("Loop: " + cv0l +"\r\nValues" + "\r\n"+name26.get(1) +":
")
for(int cv02=0;
cv02<tables09.get(cv01).size()+passorfail26.get(cv01);cv02++){

jTextArea3.append(cv02 + ", ");
} jTextArea3.append("\r\n"+name26.get(0)+": " + tables09.get(cv01).size());
jTextArea3.append("\r\nRun Time: FAIL"); jTextArea3.append("\r\n\r\n");
}
else if(tablesize09.get(cv01)==-1){

jTextArea3.append("Loop: " + cvOl +"\r\nValues: null\r\n"+"Run Time:
FAIL\r\n"+"\r\n");

}
else{
jTextAreal.append("Loop: " + cv0l +"\r\nValues" + "\r\n"+name26.get(1) +":
");
for(int cv02=0;
cv02<tables09.get(cv01).size()+passorfail26.get(cv01);cv02++){

jTextAreal.append(cv02 + ", ");
} jTextAreal.append("\r\n"+name26.get(0)+": " + tables09.get(cv01).size());
jTextAreal.append("\r\nRun Time: PASS");
jTextAreal.append("\r\n\r\n");

}

}

/I [*@assert(\forall int 1 0<=1 &&  i<(\old(number)-\old(num));
number==\old(number)-1);@*/ //#27

public void print27(ArrayList<String> statement27,ArrayList<Integer>
passorfail27,ArrayList<ArrayList<Integer>> numbers01,ArrayList<String>
name01,ArrayList<String> anisosis27){

jTextAreal.append("Statement:" + statement27.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement27.get(0)+"\r\n\r\n" );
jTextArea4.append("Statement:" + statement27.get(0)+"\r\n\r\n" );
jTextArea7.append("Statement:" + statement27.get(0)+"\r\n\r\n" );
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jTextArea7.append( printcases4("Loop Times","( " + nameOl.get(0) + "-"+
nameOl.get(1) + ") && ","=="," Inside loop: "+ mnameOl.get(0), "old("
+name01.get(0)+ ")-1", anisosis27.get(0),"PASS" ));

jTextArea4.append( printcases4("Loop Times","( " + name0Ol.get(0) + "-"+
nameOl.get(1) + ") && ","=="," Inside loop: "+ mnameOl.get(0), "old("
+name01.get(0)+ ")-1", anisosis27.get(0),"FAIL" ));

/I printcases4("Loop Times", + name0Ol.get(0) +" - ", nameOl.get(1) +") && ",
"Inside Loop");

/I jTextArea4.append(printcases2("Result","null",anisosi28,"PASS"));
/I jTextArea7.append(printcases2("Result","null",anisosi28,"FAIL"));

int sizel = glcounter;

for(int cv01 =0; cv01 <sizel; cv01++){

if(passorfail27.get(cv01l) == 1){

jTextAreal.append("Loop: " + cvOl +"\r\nVariable: " +name01.get(0)+ "
Value: " + numbers01.get(0).get(cv01));

jTextAreal.append("\r\nVariable: " +nameOl.get(1)+ " Value: " +
numbersO1.get(1).get(cv0l));

jTextAreal.append("\r\nRun Time: PASS\r\n");}
else{

jTextArea3.append("Loop: " + cvOl +"\r\nVariable: " +name01.get(0)+ "
Value: " + numbers01.get(0).get(cv01));

jTextArea3.append("\r\nVariable: " +nameOl.get(1)+ " Value: " +
numbersO1.get(1).get(cv0l));

jTextArea3.append("\r\nRun Time: FAIL\r\n");}

b
b

public void print28(ArrayList<String> statement28, ArrayList<ArrayList<Integer>>
numbers01,ArrayList<Integer> passorfail28, ArrayList<String> name01){

/l@ensures \result !=null; #28

int sizel = passorfail28.size();String anisosi28=null; if(
statement28.get(0).indexOf("!=") > 0){
anisosi28 ="1=";
yelse{
anisosi28="==";
}

jTextAreal.append("Statement:" + statement28.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement28.get(0)+"\r\n\r\n" );
jTextAread.append("Statement:" + statement28.get(0)+"\r\n\r\n" );
jTextArea7.append("Statement:" + statement28.get(0)+"\r\n\r\n" );
jTextArea4.append(printcases2("Result","null",anisosi28,"PASS"));
jTextArea7.append(printcases2("Result","null",anisosi28,"FAIL"));
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for(int cv01 =0; cv01<sizel;cv01++) {

/! jTextAreal.append("Type:"+"Integer " + "Name: Value:
"+numbers01.get(0).get(cv0l) +"\r\n");// + " Compilation:" + "");
if(passorfail28.get(cv0l)==  1){jTextAreal.append("Loop: " + ¢vOl

+"\r\nType:"+"Integer " + "Name: Value: "+numbers01.get(0).get(cv0l) +"\r\n");
jTextAreal.append("Run Time: " + "PASS"+"\r\n");

telse if(passorfail28.get(cv0l) == 0){jTextArea3.append("Loop: " + cv0l
+"\r\nType:"+"Integer " + "Name: Value: "+numbersO1.get(0).get(cv0l) +"\r\n");

jTextArea3.append("Run Time: " + "FAIL"+"\r\n");

/ljTextAreal.append("\r\n"); jTextArea3.append("\r\n");

public void print29(ArrayList<String> statement29,ArrayList<Integer>
passorfail29, ArrayList<ArrayList<Integer>> tablesize29,ArrayList<String>
names29,String anisosi29){

int sizel = passorfail29.size();
jTextAreal.append("Statement:" + statement29.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement29.get(0)+"\r\n\r\n" );
jTextAread.append("Statement:" + statement29.get(0)+"\r\n\r\n" );
jTextArea7.append("Statement:" + statement29.get(0)+"\r\n\r\n" );

jTextAread4.append(printcases2(names29.get(0)+".length",names29.get(1)+".length",ani
s0si29,"PASS"));

jTextArea7.append(printcases2(names29.get(0)+".length",names29.get(1)+".length",ani
s0si29,"FAIL"));

for(int cv29 =0; cv29<glcounter;cv29++) {
if(passorfail29.get(cv29) == 1){

jTextAreal.append("Loop: " + c¢v29 +"\r\nName:" +names29.get(0)+
" length Value: "+tablesize29.get(0).get(cv29) +"\r\n");// + " Compilation:" + "");

jTextAreal.append("Name:" +names29.get(1)+ " length Value:
"+tablesize29.get(1).get(cv29) +"\r\n");

jTextAreal.append("Run Time: " + "PASS"+"\r\n\r\n");}
else if(passorfail29.get(cv29) == 0){

jTextArea3.append("Loop: " + c¢v29 +"\r\nName:" +names29.get(0)+
" length Value: "+tablesize29.get(0).get(cv29) +"\r\n");// + " Compilation:" +"");
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jTextArea3.append("Name:" +names29.get(1)+ "length Value:
"+tablesize29.get(1).get(cv29) +"\r\n");
jTextArea3.append("Run Time: " + "FAIL"+"\r\n\r\n"); }

}

public void  print30(ArrayList<String> statement30,ArrayList<Integer>
passorfail30,ArrayList<String> names30){

int sizel = statement30.size();
jTextAreal.append("Statement:" + statement30.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement30.get(0)+"\r\n\r\n" );
jTextArea4.append("Statement:" + statement30.get(0)+"\r\n" );
jTextArea7.append("Statement:" + statement30.get(0)+"\r\n" );

jTextAread.append("Case 1: Type of " -+names30.get(0)+" == Type of "
+names30.get(1)+"\r\n");
jTextArea7.append("Case 2: Type of " +names30.get(0)+" != Type of "

+names30.get(1)+"\r\n");

if(passorfail30.get(0) == 1){
jTextAreal.append("Loop: 0"+"\r\nName:" +names30.get(0)+ ".length
Type:" +names30.get(2)+"\r\n");// + " Compilation:" + "");

jTextAreal.append("Name:" +names30.get(1)+ " length
Type:"+names30.get(3)+ "\r\n");

jTextAreal.append("Run Time: " + "PASS"+"\r\n\r\n");}
else if(passorfail30.get(0) == 0){
jTextArea3.append("Loop: 0" +"\r\nName:" +names30.get(0)+ ".length
Type:"+names30.get(2)+ " \r\n");// + " Compilation:" +"");
jTextArea3.append("Name:" +names30.get(1)+ " length
Type:"+names30.get(3)+ " \r\n");
jTextArea3.append("Run Time: " + "FAIL"+"\r\n\r\n"); }

}

public void print31(ArrayList<String> statement31, ArrayList<Integer>
passorfail31, ArrayList<String> names31, ArrayList<ArrayList<Integer>>
variables31){

//names31 wvariables31 statement31 passorfail3l //@ensures \result == ((d == 0) ?
\old(r) : \old(r) / d) ;

//0=d //1=r /[2=result
int sizel = statement31.size();
jTextAreal.append("Statement:" + statement31.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement31.get(0)+"\r\n\r\n" );
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jTextArea4.append("Statement:" + statement31.get(0)+"\r\n" );
jTextArea7.append("Statement:" + statement31.get(0)+"\r\n" );

jTextAread.append("Case 1: (IF "+names31.get(0)+"==0 then Result== "
+names31.get(1)+") OR (IF ("+names31.get(0)+"!=0 then Result=="+names31.get(1)+
"/(" +names31.get(0)+"+1) ) -PASS\r\n");

jTextArea7.append("Case 2: (IF "+names31.get(0)+"==0 then Result!= "
+names31.get(1)+") OR (IF ("+names31.get(0)+"!=0 then Result!= "+names31.get(1)+
"/(" +names31.get(0)+"+1) ) - FAIL\r\n");

for(int cv31 =0 ; cv31 < glcounter; cv31 ++){
if(passorfail31.get(cv31) == 1){
jTextAreal.append("Loop: " + cv31 +"\r\nName:" +names31.get(0)+ "
Value: " +variables31.get(0).get(cv31)+"\r\n");

jTextAreal.append("Name:" +names31.get(1)+ " Value: "
+variables31.get(1).get(cv31)+"\r\n");
//jTextAreal.append("Name:" +names31.get(2)+ " Value: "

+variables31.get(2).get(cv31)+"\r\n");
jTextAreal.append("Result: Value:"+variables31.get(2).get(cv31)+ "\r\n");
jTextAreal.append("Run Time: " + "PASS"+"\r\n\r\n"); }
else if(passorfail31.get(cv31) == 0){

jTextArea3.append("Loop: " + cv31 +"\r\nName:" +names31.get(0)+ "
Value: " +variables31.get(0).get(cv31)+"\r\n");

jTextArea3.append("Name:" +names31.get(1)+ " Value: "
+variables31.get(1).get(cv31)+"\r\n");
//jTextArea3.append("Name:" +names31.get(2)+ " Value: "

+variables31.get(2).get(cv31)+"\r\n");
jTextArea3.append("Result: Value:"+variables31.get(2).get(cv31)+ "\r\n");
jTextArea3.append("Run Time: " + "FAIL"+"\r\n\r\n"); }

}

public void print32(ArrayList<String> statement32,ArrayList<ArrayList<Integer>>
passorfail32, ArrayList<ArrayList<String>> names32, ArrayList<ArrayList<String>>

type32){
//names31 variables31 statement31 passorfail31

//0=d //1=num //2=r //3=result
int sizel = statement32.size();

for(int cv32 =0 ; cv32 <sizel; cv32 ++){
jTextAreal.append("Statement:" + statement32.get(cv32)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement32.get(cv32)+"\r\n\r\n" );
jTextAread.append("Statement:" + statement32.get(cv32)+"\r\n" );
jTextArea7.append("Statement:" + statement32.get(cv32)+"\r\n" );
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jTextArea4.append("Case 1: Type of "+names32.get(cv32).get(0)+" == Type of
Oject[] - PASS\r\n");

jTextArea7.append("Case 2: Type of "+names32.get(cv32).get(0)+" != Type of
Oject[] - FAIL\r\n");

for(int cv32b =0 ; cv32b < 1; cv32b ++){
if(passorfail32.get(cv32).get(0) == 1){
jTextAreal.append("Loop: " + cv32 +"\r\nName:"
+names32.get(cv32).get(0)+ "\r\n Type: " +type32.get(cv32).get(0)+"\r\n");
jTextAreal.append("Run Time: " + "PASS"+"\r\n\r\n"); }
else if(passorfail32.get(cv32).get(0) == 0){
jTextArea3.append("Loop: " + cv32 +"\r\nName:"
+names32.get(cv32).get(0)+ "\r\n Type: " +type32.get(cv32).get(0)+"\r\n");
jTextArea3.append("Run Time: " + "FAIL"+"\r\n\r\n"); }

}

public void print33(ArrayList<String> statement33, ArrayList<Integer> passorfail33,
ArrayList<String> names33,ArrayList<String> result33){

//names31 variables31 statement31 passorfail31
//0=d //1=num //2=r //3=result
int sizel = statement33.size();
jTextAreal.append("Statement:" + statement33.get(0)+"\r\n\r\n" );
jTextArea3.append("Statement:" + statement33.get(0)+"\r\n\r\n" );
jTextAread.append("Statement:" + statement33.get(0)+"\r\n" );
jTextArea7.append("Statement:" + statement33.get(0)+"\r\n" );

jTextAread.append("Case 1: "+names33.get(2)+ " && "+ names33.get(3)+ "
&& "+ names33.get(4)+ " && "+ names33.get(5)+ " == TRUE - PASS\r\n");

jTextArea7.append("Case 2: "+names33.get(2)+ " && "+ names33.get(3)+ "
&& "+ names33.get(4)+ " && "+ names33.get(5)+ " == FALSE - FAIL\r\n");

for(int cv32 =0 ; cv32 <sizel; cv32 ++){
if(passorfail33.get(cv32) == 1){
jTextAreal.append("Loop: " + ¢v32 +"\r\n"+ result33.get(cv32) + "\r\n");
jTextAreal.append("Run Time: " + "PASS"+"\r\n\r\n"); }
else if(passorfail33.get(cv32) == 0){
jTextArea3.append("Loop: " + cv32 +"\r\n" + result33.get(cv32) + "\r\n");
jTextArea3.append("Run Time: " + "FAIL"+"\r\n\r\n"); }

}

public String printcases(String a,String b,String anisosi,String passorfail) {
String s=null;
if(passorfail.equals("PASS")){
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if(anisosi.equals("==")){
s="Case l:"+a+"="+b+"-PASS\r\n";
telse if(anisosi.equals(">=")){
s="Case l:"+a+">="+b+"-PASS\r\n";
telse if(anisosi.equals("<=")){
s="Case l:"+a+"<="+b+"-PASS\r\n";
telse if(anisosi.equals(">")){
s="Case 2:"+a+">"+b+"-PASS \r\n";
telse if(anisosi.equals("<")){
s="Case 2:"+a+"<"+b+"-PASS \r\n";
telse if(anisosi.equals("!=")){
s="Case2:"ta+"!="+b+"-PASS \r\n";
}
telse if(passorfail.equals("FAIL")){
if(anisosi.equals("==")){
s="Case 2:"+a+">"+b+"-FAIL \r\n";
s=st+"Case 3:"ta+"<"+b+"-FAIL \r\n";
telse if(anisosi.equals(">=")){
s="Case 2:"ta+"<"+b+"-FAIL \r\n";
telse if(anisosi.equals("<=")){
s="Case 2:"ta+">"+b+"-FAIL \r\n";
telse if(anisosi.equals(">")){
s="Case 1:"+a+"="+b+" -FAIL\r\n";
s=st+"Case 3:"ta+"<"+b+"-FAIL \r\n";
+else if(anisosi.equals("<")){
s="Case l:"+a+"="+b+"-FAIL\r\n";
s=st+"Case 3:"ta+">"+b+"-FAIL \r\n";
telse if(anisosi.equals("!=")){
s="Case 1:"+a+"="+b+"-FAIL\r\n";

return s;

public String printcases2(String a,String b,String anisosi,String passorfail){
String s=null;
if(passorfail.equals("PASS")){
if(anisosi.equals("==")){
s="Case l:"+a+"=="+b+"-PASS\r\n";
telse if(anisosi.equals("!=")){
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s="Case 1:"+a+"!="+b+"-PASS \r\n";

}
telse if(passorfail.equals("FAIL")){

if(anisosi.equals("==")){

s="Case 2:"ta+"!="+Db+"-FAIL \r\n";
telse if(anisosi.equals("!=")){

s="Case 2:"+a+"=="+Db+" - FAIL \r\n";
}

return s;

}

public String printcases3(String a,String b,String anisosil,String c¢,String d,String
anisosi2,String passorfail) {

String s=null;

if(passorfail.equals("PASS")){

if(anisosil.equals(">=") && anisosi2.equals("<")){
s="Casel:"+a+">"+bt+tc+"<"+d+"-PASS\r\n";

}else if(anisosil.equals("<=") && anisosi2.equals("<")){
s="Casel:"+a+"<="+btc+"<"+d+"-PASS\r\n";

}else if(anisosil.equals("<=") && anisosi2.equals("<=")){
s="Case l:"+ta+"<="+btc+"<="+d+"-PASS\r\n";

b

}else if(passorfail.equals("FAIL")){

if(anisosil.equals(">=") && anisosi2.equals("<")){
s="Case2:"+a+"<"+b+"-FAIL\r\n";
s=st+"Case 3:"+c+">="+d+" - FAIL\r\n";

telse if(anisosil.equals("<=") && anisosi2.equals("<")){
s="Case2:"+a+">"+b+"-FAIL\r\n";
s=s+"Case 3:"+c+">="+d+" - FAIL\r\n";

}else if(anisosil.equals("<=") && anisosi2.equals("<=")){
s="Case2:"+a+">"+b+"-FAIL\r\n";
s=s+"Case 3:"+c+">"+d+" - FAIL\r\n";

return s;

}

public String printcases4(String a,String b,String anisosil,String c¢,String d,String
anisosi2,String passorfail) {

String s=null;
if(passorfail.equals("PASS")){
if(anisosil.equals("==") && anisosi2.equals("==")){
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s="Case I:"+a+"="+bt+tc+"="+d+"-PASS\r\n";
telse if(anisosil.equals("!=") && anisosi2.equals("==")){

s="Case I:"+a+"!="+btc+"="+d+" - PASS\r\n";
telse if(anisosil.equals("==") && anisosi2.equals("!=")){

s="Case I:"+a+"="+bt+c+"!="+d+" - PASS\r\n";
telse if(anisosil.equals("!=") && anisosi2.equals("!=")){

s="Case l:"+a+ "="+btc+"="+d+"-PASS\r\n";

b
telse if(passorfail.equals("FAIL")){

if(anisosil.equals("==") && anisosi2.equals("==")){

s="Case2:"+a+"!="+btc+"="+d+" - FAIL\r\n";
s=st+"Case3:"+a+"="+bt+tc+"!="+d+" - FAIL\r\n";
s=st+"Case4:"+a+"!="+btc+"!="+d+"-FAIL\r\n";
else if(anisosil.equals("!=") && anisosi2.equals("==")){
s="Case2:"+a+"="+bt+tc+"="+d+" - FAIL\r\n";
s=st+"Case3:"+a+"="+bt+tc+"!="+d+" - FAIL\r\n";
s=st+"Case4:"+a+"!="+btc+"!="+d+"-FAIL\r\n";
else if(anisosil.equals("==") && anisosi2.equals("!=")){
s="Case2:"+a+"!="+btc+"="+d+" - FAIL\r\n";
s=st+"Case3:"+a+"="+btc+"="+d+" - FAIL\r\n";
s=s+"Case4:"+a+"!="+btc+"!="+d+"-FAIL\r\n";
else if(anisosil.equals("!=") && anisosi2.equals("!=")){
s="Case2:"+a+"!="+btc+"="+d+" - FAIL\r\n";
s=st+"Case3:"+a+"="+bt+tc+"!="+d+" - FAIL\r\n";
s=st+"Case4:"+a+"="+btc+"="+d+" - FAIL\r\n";
}
§
return s;
§

public String StringContainsThis(String strthis){
return strthis;

public void completenumbers( ArrayList<ArrayList<Integer>> tables111,
numberl11 , ArrayList<Integer> tablesizel11){

for(int cvl11 =0; cvl11 <numberll1; cvl11++){
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tables111.add(new ArrayList<Integer>());
int tablezise= intRandomlnitialize();
tablesizel11.add(tablezise);
if(tablezise <0){
InitilizeTable(0, tables111.get(tables111.size() -1));
telse{
InitilizeTable(tablezise, tables111.get(tables111.size() -1 ));}

}

public void completenumbersfixsize( ArrayList<ArrayList<Integer>> tablesl11,
int numberl11 , int size){

for(int cv111 =0; cv111 <numberl11; cvl11++){
tables111.add(new ArrayList<Integer>());
int tablezise= size;
InitilizeTable(tablezise, tables111.get(tables111.size() -1 ));

}

/**
* @param args the command line arguments
*/
public static void main(String args[]) {
java.awt.EventQueue.invokeLater(new Runnable() {
public void run() {
new CheckJML().setVisible(true);

}
19K

// Variables declaration - do not modify

private javax.swing.JMenultem Exit;

private javax.swing.JMenultem Open,;

private javax.swing.JFileChooser fileChooser;
private javax.swing.JButton jButtonl;

private javax.swing.JButton jButton2;

private javax.swing.JComboBox jComboBox1;
private javax.swing.JComboBox jComboBox2;
private javax.swing.JComboBox jComboBox3;
private javax.swing.JLabel jLabell;

private javax.swing.JLabel jLabel10;

private javax.swing.JLabel jLabell1;
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private javax.swing.JLabel jLabel12;

private javax.swing.JLabel jLabel2;

private javax.swing.JLabel jLabel3;

private javax.swing.JLabel jLabel4;

private javax.swing.JLabel jLabel5;

private javax.swing.JLabel jLabel6;

private javax.swing.JLabel jLabel7;

private javax.swing.JLabel jLabel8;

private javax.swing.JLabel jLabel9;

private javax.swing.JMenu jMenul;

private javax.swing.JMenuBar jMenuBarl;
private javax.swing.JScrollPane jScrollPanel;
private javax.swing.JScrollPane jScrollPane2;
private javax.swing.JScrollPane jScrollPane3;
private javax.swing.JScrollPane jScrollPane4;
private javax.swing.JScrollPane jScrollPane6;
private javax.swing.JScrollPane jScrollPane7;
private javax.swing.JScrollPane jScrollPane8;
private javax.swing.JScrollPane jScrollPane9;
private javax.swing.JTextArea jTextAreal;
private javax.swing.JTextArea jTextArea3;
private javax.swing.JTextArea jTextArea4;
private javax.swing.JTextArea jTextArea5;
private javax.swing.JTextArea jTextArea6;
private javax.swing.JTextArea jTextArea7,
private javax.swing.JTextPane jTextPane2;
private javax.swing.JTextPane jTextPane3;

// End of variables declaration
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Hapaptnuo B
Koowkeg Yromoinong JML Templates

ParserTemplates.java

public class ParserTemplates {

public String devidebyzero1(String str){

str="//@requires a!=0;\r\n//@ensures \\result I= 0;\r\n//@requires
b!=0;\r\n\r\npublic static int Divide(int a, int b){\r\n\r\nint apot;\r\nif(a>=b){\r\napot =
a/b;\r\n}\r\nelse\r\n{\r\napot = b/a;\r\n} \r\nreturn apot;\r\n}";

return str;

b
public String ArrayIndexOutRange2(String str){

str="/*@spec_public@*/int  c¢;\r\n/*@spec_public@*/int  a[];\r\n//@requires
al=null;\r\n//@assignable c;\r\n//@ensures (\\forall int i; 0<= 1 && 1 < a.length;
c==a[a.length - 1]);\r\n\r\npublic int checkIndex(int a[]) {\r\n\r\n//@assert(\\forall int 1i,j;
0<=1 && 1<=j && j<a.length; i<a.length);\r\nfor (int 1 = 0; 1 <= a.length; i++) {\r\nc =
a[i];\r'\n}\r\n\r\nreturn ¢;\r\n}\r\n";

return str;

b
public String StringIndexOutRange(String str){

str="/*@spec_public@*/String  str[];\r\n//@requires str!=null;\r\n//@assignable
\\nothing;\r\n\r\npublic void checkStrIndex(){\r\n\r\n//@assert(\\forall int i,j; 0<=1 &&
1<=j && j<str.length; i<str.length);\r\nfor(int
1=0;1<=str.length;i++) {\r\nstr[i]=\"Finally\";\r\n} \r\n\r\n } ";

return str;

}

public String ArrayStoreEcxeption(String str){
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str="/*@spec_public non null@*/ Object[] elems;\r\n/*@spec public@*/ int
top;\r\n//@invariant 0 <= top && top < elems.length && \typeof(elems) ==
\\type(Object[]);\r\n//@requires top < elems.length;\r\n/*@requires \\typeof(o) <:
\\elemtype(\\typeof(elems));@*/\r\n\r\npublic void add(Integer o){\r\n\r\nelems[top++]
=o;\r\n\r\n}";

return str;

}

public String DereferencingNull(String str){

str="/*@spec_public@*/ int size;\r\n/*(@non_null@*/ int([]
elements;\r\n//@invariant 0<=size && size <= elements.length;\r\n//@requires
input!=null; \r\n\r\npublic void adding(int[] input) {\r\n size = input.length;\r\n elements
= new int[size];\r\n System.arraycopy(input, 0, elements, 0, size);\r\n for(int i =0;
i<input.length;i++){\r\n ~ System.out.print(\" \" + input[i]);\r\n }\r\n}\r\n\r\npublic int
extractMin() {\r\n int min =Integer. MAX_ VALUE;\r\n int minIndex = 0;\r\n for (int i=0;
i<size;i++) {\r\n if(elements[i] < min){\r\n = min = elements[i];\r\n  //(@assert
min>0;\r\n minlndex = i;\r'\n }\r\n }\r\n size--;\r\n elements[minIndex] =
elements[size];\r\n return min;\r\n}";

return str;

b
public String StackOverflowArea(String str){

str="/*(@requires 1 <= n;\r\n@ensures \\result== (\\product int i ; 1<=1 && i<=n ;i);
&&\\result<6227020800;\r\n@requires n<13;\r\n*/\r\n\r\npublic static int factorial(int
n){\r\n if(n>12) throw new ArithmeticException();\r\n else {\r\n int f=1;\r\n inti=1;
H\r\n\r\n \r\n while (i<n) {\r\n i=1+ 1;\r\n f=f*1i;\r\n }\r\n return f;\r\n }\r\n}";

return str;

}

public String UnsortedTable(String str){

str="public int i;\r\n//@requires A!=null;\r\n//@requires A.lenght > 0;\r\n//@
requires(\\forall int 1, j;0 <=1 && 1 <j && j < A.length; A[i] <= A[j]);\r\n\r\npublic int
binarySearch(int[] A, int N) {\r\n\r\nint lowestPossibleLoc = 0;\r\nint
highestPossibleLoc = A.length - 1;\r\nint middle =0; \r\n\r\nwhile(highestPossibleLoc
>= lowestPossibleLoc){\r\n middle = (highestPossibleLoc + lowestPossibleLoc) / 2;\r\n
if(A[middle] == N) {\r\n return middle;\r\n } else if (A[middle] > N) {\r\n
highestPossibleLoc = middle - 1;\r\n } else {\r\n lowestPossibleLoc = middle + 1;\r\n
Hr\n}\r\nreturn -1;\r\n}";

/Nt\n//@ensures (\forall int 1 ;0 <= 1 && 1 < A.length ==> \\old(A[i]== N)) ?
(\\result==1) : (\\result== -1);



return str;

b
public String InfiniteLoop(String str){

str="//@requires number > O0;\r\n//@requires num > 0;\r\n//@assignable
number;\r\n\r\npublic int Compute(int number, int num){\r\n/*@assert(\\forall int i;
0<=1 && i<(\\old(number)-\\old(num)); number==\\old(number)-
1);@*/\r\nwhile(number > num){\r\n number-++;\r\n
System.out.println(\"Done\");\r\n } \r\nreturn number;\r\n}\r\n\r\n" ;

return str;

}

public String InfiniteLoopException(String str){

str="public int count;\r\nprivate /*@spec_public@*/ int i;\r\n/*@requires ia !=
null;\r\n@assignable ia[*];\r\n@assignable count;*/\r\n/*@ensures(\\forall int i; 0<=i
&& 1 <ialength ==> (\\forall int j; 0<5 && j<i ==> (\old(ia[j])>5))) ?
(count==count+1) : (ia[i]== 0); @*/\r\n\r\npublic int negatefirst(int ia[]){ \r\nfor(int
i=0; i< ia.length; i++) {\r\n if(ia[i] < 5){\r\n count++;\r\n }\r\n else{\r\n 1ia[i] = 0;
H\r\n}\r\nreturn count; \r\n}";

return str;

}
public String CallBack(String str){

str="private/*(@spec_public@*/int k;\r\nprivate/*@spec_public@*/int m;\r\n/*@
invariant\t\n @k + m ==0;\r\n @*/ \r\n/*(@ normal_behavior\r\n @ requires true;\r\n
@assignable k,m;\r\n @ensures k== \\old(k) - 1 &&\r\n @ m == \\old(m) +1;\r\n
@*/\r\npublic  void decrementk(){\r\n k--;\r\n m++;\r\n}\r\nB  b;\r\n/*@
normal_behavior\r\n @ requires b !=null;\r\n @assignable k,m;\r\n @ensures true;\r\n
@*/ \r\npublic void increment(){\r\n k++;\r\n b.go(this); m--;\r\n}\r\nclass B{\r\n/*@)
normal behavior\r\n @ requires b !=null;\r'\n @assignable k,m;\r\n (@ensures
true;\r'\n@*/ \r\n}\r\nvoid go(Callback arg){\r\n arg.decrementk();\r\n}";

return str;
}
public String NegativeArraySize(String str){
str="//@ requires size > O;\r\n//@ensures \\result!=null;\r\n\r\npublic int[]
NegArSize(int size){\r\n int pinakas[]=new int[size];\r\n\r\n for (int i = 0; 1 < size;
i++){\r\n pinakas[i]=i;\r\n }\r\n return pinakas;\r\n}";

return str;



}
public String SizeOfParallelTables(String str) {

str="//@requires al=null;\r\n//@requires b!=null;\r\n//@assignable
\\nothing;\r\n//@requires a.lenght == b.lenght ;\r\n\r\npublic void checksize(int a[], int
b[]) { \r\nint i=0; \r\nwhile(i<a.length){ \r\nSystem.out.println(\"Value of 1st
table:\"+ a[i] + \"Value of 2nd table:\" + b[i]); \r\ni++; \r\n}\r\n}";

return str;

}
public String DiffTypeEquationException(String str){

str="\r\n/*@spec_public@*/int num;\r\n/*@spec_public@*/String
str;\r\n/*@requires \\typeof(num) <: \\typeof(str);@*/\r\n\r\npublic void add() {\r\n\r\n
str = str + num;\r\n System.out.println(\"Result =\" + str);\r\n\r\n}";

return str;

}

public String CatchingException(String str){

str="int r;\r\nint num;\r\n//@assignable r;\r\n//@ensures \\result == ((d == 0) ?
\old(r) : \\old(r) / d) ;\r\n\r\nint m(int d) {\r\n try {\r\n return r / d;\r\n } catch
(Exception e) {\r\n returnr/(d+ 1);\r\n}\r\n}";

return str;

}
public String CallbyValueOrReference(String str){

str="int numa;\r\nlnteger s[];\r\n\r\n/* @requires \\typeof(numa) <:
\\type(Object[]);@*/\r\npublic void referencel(int numa) {\r\n\r\n numa =
2;\r\n\r\n } \r\n\r\n/* @requires \\typeof(numb) <: \\type(Object[]);@*/\r\npublic void
reference2(Integer[ ] numb) {\r\n\r\n numb[0] = new Integer(2);\r\n\r\n}";

return str;

}

public String StaticInitialisation(String str){

st="\r\nclass C1 {\r\nstatic boolean bl = C2.d2;\r\nstatic boolean dl =
true;\r\n}\r\n\r\nclass C2 {\r\nstatic boolean d2 = true;\r\nstatic boolean b2 =
Cl.d1;\r\n}\r\n\r\npublic class C {\r\n static boolean rl, r2, r3, r4;\r\n\r\n/*@
normal behavior\r\n@ assignable \\everything;\r\n@*/\r\n//@ensures rl && 12 && 13
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&& r4;\r\n\r\nstatic void m(){\r\n r1 = C1.bl;\r\n r2 = C2.b2;\r\n r3 = C1.d1;\r\n r4 =
C2.d2;\r\n}";

return str;

}
M n17SINGLE STATEMENTS/////777171111111717111717177177171777

public void RequiresVariable(String|[] str){
str[0] ="//@requires a != 0 ;\r\n";

str[1] ="//(@requires [Variable] [!=|==|<=|>=] [Digit] ; \r\n";

}
public void RequiresNullHandle(String[] str){

str[0] ="//@requires a!=null; ;\r\n";

str[1]= "//@requires [Variable] [!=|==] null ; \r\n";

public void EnsuresTableHasValues(String[] str){

str[0] ="//@ensures (\\forall int i; 0 <= 1 && 1 < a.length; c==a[a.length-
1];\r\n\r\npublic void checkIndex(int a[]) {\r\nfor (int i = 0; i <= a.length; i++) {\r\n ¢ =
a[i;\r\n}\r\n}";

str[1] ="//@ensures (\\forall int [Variablel]; 0 <=[Variablel] && i1 <
[Variable2].length; [Variable3]==[Variable2][Variable2.length - 1]);\r\n\r\npublic void
[MethodName](int []) {\r\n for (int [Variable1] = 0; [Variable1] <= [Variable2].length;
[Variablel]++) {\r\n [Variable3] = [Variable2] [[Variable1]];\r\n }\r\n} ";

}
public void Invariant CheckType(String[] str){

str[0] ="/*@spec_public non null@*/ Object[] elems;\r\n/*@spec_public@*/
int top;\r\n/*@jinvariant 0 <= top && top < elems.length && \\typeof(elems) ==
\\type(Object[]);\r\n\r\n";



str[ 1] ="/*@spec_public non_null@*/ [Typel][]
[Variablel];\r\n/*@spec_public@*/ int [Variable2];\r\n/*@invariant 0 <= [Variable2]
&& [Variable2] < [Variablel].length && \\typeof([Variable1]) == \\type([ Typel][]);}";

}

public void RequiresDigit_toTableLength(String[] str){
str[0] ="//(@requires top < elems.length; \r\n";

str[1]=  "//@requires //@requires [Variablel] [I= | == <= | >=]
[Variable2].length;\r\n";

}

public void VariableTypes_insideTableTypes(String[] str){
str[0] ="/*@spec_public non null@*/ Object[] elems;\r\n/*@spec_public@*/
int top;\r\n/*@requires \\typeof(o) <: \\elemtype(\\typeof(elems));@*/\r\n\r\npublic void
add(Integer 0){";
str[1] ="/*@spec_public non_null@*/ [Typel][]
[Variablel ];\r\n/*@spec_public@*/ int [Variable2];\r\n/*@requires

\\typeof([Variablel]) <: \\elemtype(\\typeof([Variable2]));@*/\r\n\r\npublic  void
[Name]([Type] [Variable1]){";

}
public void CheckingCounter TobelnsideTableSize(String[] str){ //8
str[0] ="//@invariant 0<=size && size <= elements.length;\r\n";

str[1]= "//@invariant 0<=[Variablel] && [Variablel] <=
[Variable2].length;\r\n";

h
public void RequiresDigit(String[] str){ //15

str[0] ="/*@requires 1 <= n;@*/;\r\n";

str[1] ="/*@requires [Digit] [!=|==|<=|>=] [Variable] ;@*/ \r\n";



public void Factorial(String[] str){ /16

str[0] ="/*@ensures \\result==(\\product int i ; 1<= 1 && i<=n ;i);
&&\\result<6227020800;\r\n";

str[1] ="/*@ensures \\result== (\\product int [variablel] ; 1<= [variablel] &&
[variablel]<=[variable2] ;[variable1]); &&\\result<6227020800 \r\n";

}
public void RequiresTableLengthtoDigit(String[] str){ /17

str[0] ="//(@requires A.lenght > 0; \r\n";

str[1] ="//@requires [Variable].lenght [!=|==|<=|>=] [Digit] ; \r\n";

}
public void RequiresSortedTable(String[] str){ //19

str[0] ="//@requires(\\forall int i, j;0 <=1 && 1 < && j < A.length; A[i] <=
A[j]; \r\n";

str[1] ="//@requires(\\forall int [Variablel], j;0 <= [Variablel] && [Variablel]
<j && j <[Variable2].length; [Variable2][[ Variablel]] [<=|>=] [Variable2][j]); \r\n";

}

public void EnsuresFindMinValuesFromTable(String[] str){ /22

str[0] ="/*@ensures(\\forall int i; 0<=1 && 1 <ia.length ==>(\\forall int j; 0<=j
&& j<i ==> (\\old(ia[j])>5))) ? (count==count+1) : (ia[i]== 0); @*/\r\n\r\npublic int
negatefirst(int ia[]){\r\nfor(int 1=0; i< 1ia.length; i++) {\r\nif(ia[i] < 5){\r\n
count++;\r\n}\r\nelse {\r\n ia[i] = 0; }\r\n}\r\nreturn count;\r\n}";

str[1] ="/*@ensures(\\forall int [Variablel]; 0<=[ Variablel] && [Variablel] <[
Variable2].length ==> (\\forall int j; 0<=j && j<[ Variablel] ==> (\\old(ia[j])>[Digit])))
? ([Variable3]== [Variable3] +1) : ([Variable2][[Variablel]]== 0)); @*/\r\n\r\npublic
int [name](int [Variable2][]){\r\nfor(int [ Variable1]=0; [Variable1]< [Variable2].length;
[Variablel ]++) {\r\nif([ Variable2][[ Variablel]] > [Digit]) {\r\n
[Variable3]++;\r\n} \r\nelse {\r\n [Variable2][[Variablel]]= 0 H\r\n}\r\nreturn
[Variable3];\r\n}";



}

public void EnsuresResultNotZero(String[] str){ //25

str[0] ="//@ensures \\result != O0;\r\n\r\npublic static int Divide(int a, int
b) {\r\n\r\nint apot;\r\nif(a>=b) {\r\napot = a/b;\r\n}\r\nelse\r\n {\r\napot =
b/a;\r\n}\r\nreturn apot;\r\n}";

str[1] ="//@ensures \\result [!= ] [Digit];\r\n\r\npublic static int Divide(int
Variablel], int [Variable2]) {\r\n\r\nlnt [Variable3];\r\nif([ Variable1]>=
Variable2]){\r\n[ Variable3] [Variablel]/
Variable2];\r\n} \r\nelse\r\n {\r\n[ Variable3] = [Variable2]/ [Variablel];\r\n}\r\nreturn
Variable3];\r\n}";

1 r——

}

public void AssertCounter_insideTableBoundaries(String[] str){ //26

str[0]  ="//@assert(\\forall int 1j; 0<=1 && i< && j<a.length;
i<a.length);\r\nfor (int i = 0; i <= a.length; i++) {\r\nc = a[i];\r\n}";

str[1] ="//(@assert(\\forall int [Variablel],j; 0<=[Variablel] && i< && j<[
Variable2].length; [Variablel]<[ Variable2].length);\r\nfor (int [Variablel] = 0;
[Variablel] [<= | <] [Variable2].length; [Variablel]++) {\r\n[Variable3] = [Variable2]
[[Variablel]];\r\n}";

}
public void AssertWhile Counters(String[] str){ /27

str[0] ="/*@assert(\\forall int i; 0<=1 && i<(\\old(number)-\\old(num));
number==\\old(number)-1);@*/\r\nwhile(number > num) {\r\nnumber++;\r\n";

str[1]  ="/*@assert(\\forall int 1; 0<=1 && i<(\\old([Variablel])-

\\old([Variable2])); = [Variablel]==\\old(Variablel)-1);@*/\r\nwhile([Variablel] >
[Variable2] {\r\n[ Variable1]++;";

}

public void EnsureslnitializeTable(String[] str){ //28

str[0] ="//@ensures \\result != null;\r\n\r\npublic int[] NegArSize(int
size){\r\nint pinakas[]=new int[size];\r\nreturn pinakas;\r\n}";



str[1]  ="//@ensures \\result != null;\r\n\r\npublic int[] NegArSize(int
[Variablel]){\r\nint [Variable2][]=new int[[ Variablel]];\r\nreturn [Variable2];\r\n}";

b
public void RequiresSameTableLength(String[] str){

str[0] ="//@requires a.length == b.length ;\r\n";

str[1] ="//@requires [Variablel].length == [Variable2].length ;\r\n";

}
public void RequiresSameType(String[] str){
str[0] ="/*@spec_public@*/int num;\r\n/*@spec_public@*/String
str;\r\n/*@requires \\typeof(num) <: \\typeof(str);@*/";
str[1] ="/*@spec_public@*/[Typel]
[Variablel ];\r\n/*@spec_public@*/[Type2] [Variable2];\r\n/*@requires

\\typeof([ Variable1];) <: \\typeof([ Variable2];);@*/";

}

public void EnsuresExceptions(String[] str){

str[0] ="//@ensures \\result == ((d == 0) ? \\old(r) : \\old(r) / d) ;\r\nint m(int d) {
\r\ntry { \r\nreturn r / d; \r\n} catch (Exception e) { \r\n returnr/ (d + 1);\r\n}\r\n}";

str[1] ="//@ensures \\result == (([Variablel] == 0) ? \\old([Variable3]) :
\\old([Variable3]) /[Variablel] ) ;\r\nint m(int [Variablel]) { \r\ntry { \r\n return
[Variable3] /[Variablel]; \r\n} catch (Exception [Variable4]) { \r\nreturn [Variable3] /
([Variablel] + 1);\r\n}\r\n}";

h
public void RequiresCallingbyObject Reference(String|[] str){

str[0] ="/*@requires \\typeof(numb) <: \\type(Object[]);@*/\r\npublic void
reference2(Integer[] numb) { \r\nnumb[0] = new Integer(2);\r\n}";



str[1] ="/*@requires \\typeof([Variablel]) <: \\type(Object[]);@*/\r\npublic
void reference2([Typel] [] [Variablel] {\r\n}";

public String devidebyzero12(String str){

str="public static int Divide(int a, int b){\r\n\r\nint apot;\r\nif(a>=b){\r\napot =
a/b;\r\n}\r\nelse\r\n{\r\napot = b/a;\r\n} \r\nreturn apot;\r\n}";

return str;
}
public String ArraylndexOutRange22(String str){

str="int c;\r\nint a[];\r\n\n\r\npublic int checkIndex(int a[]) {\r\nfor (inti = 0; 1 <=
a.length; i++) {\r\nc = a[i];\r\n}\r\n\r\nreturn c;\r\n}\r\n";

return str;
b
public String StringIndexOutRange2(String str) {

str="String str[];\r\n\r\npublic void checkStrIndex() {\r\n\r\nfor(int
1=0;i<=str.length;i++) {\r\nstr[i]=\"Finally\";\r\n } \r\n\r\n} ";

return str;
b
public String ArrayStoreEcxeption2(String str){

str="Object[] elems;\r\n int top;\r\npublic void add(Integer o){\r\n\r\nelems[top++]
=o;\r\n\r\n}";

return str;



public String DereferencingNull2(String str) {

str="int size;\r\nint[] elements;\r\npublic void adding(int[] input) {\r\n size =
input.length;\r\n elements = new int[size];\r\n System.arraycopy(input, 0, elements, 0,
size);\r\n for(int i =0; i<input.length;i++){\r\n System.out.print(\" \" + input[i]);\r\n
P\r\n}\r\n\r\npublic int extractMin(){\r\n int min =Integer MAX VALUE;\r\n int
minlndex = 0;\r\n for (int i=0; i<size;i++) {\r\n if(elements[i] < min){\r\n min =
elements[i];\r\n minlndex = i;\r\n }\r\n }\r\n size--;\r\n elements[minIndex] =
elements[size];\r\n return min;\r\n}";

return str;

b
public String StackOverflowArea2(String str){

str="\r\n\r\npublic  static int factorial(int n){\r\n if(n>12) throw new
ArithmeticException();\r\n else {\r\n int f= 1;\r\n inti= 1;\r\n\r\nwhile (i<n) {\r\n 1=
i+ L\r\n f=f*1i\r\n }\r\n return f;\r\n }\r\n}";

return str;

b
public String UnsortedTable2(String str){

str="public int i;\r\n\r\npublic int binarySearch(int[] A, int N) {\r\n\r\nint
lowestPossibleLoc = 0;\r\nint highestPossibleLoc = A.length - 1;\r\nint middle =0;
\r\n\r\nwhile(highestPossibleLoc >= lowestPossibleLoc){\r\n middle =
(highestPossibleLoc + lowestPossibleLoc) / 2;\r\n if(A[middle] == N) {\r\n return
middle;\r\n } else if (A[middle] > N) {\r\n highestPossibleLoc = middle - 1;\r\n } else
{\r\n lowestPossibleLoc = middle + 1;\r\n }\r\n}\r\nreturn -1;\r\n}";

/Nr\n//@ensures (\forall int 1 ;0 <= 1 && 1 < A.length ==> \\old(A[i]== N)) ?
(\result==1) : (\\result== -1);

return str;
}
public String InfiniteLoop2(String str){

st="public int Compute(int number, int num){\r\nwhile(number > num){\r\n
number++;\r\n System.out.println(\"Done\");\r\n} \r\nreturn number;\r\n}\r\n\r\n" ;

return str;

}
public String InfiniteLoopException2(String str) {



str="public int count;\r\nprivate int i;\r\n\r\npublic int negatefirst(int 1ia[]){
\tnfor(int i=0; i< ia.length; i++) {\r\n if(ia[i] < 5){\r\n countt+\rin }\rin else{\rin iali]
=0; }\r\n}\r\nreturn count; \r\n}";

return str;
}
public String CallBack2(String str){

str="private int k;\r\nprivate int m;\r\npublic void decrementk(){\r\n k--;\r\n
m++;\r\n}\r\nB b;\r\n/*@ normal behavior\r\n @ requires b !=null;\r\n @assignable
k,m;\r\n @ensures true;\r\n @*/ \r\npublic void increment() {\r\n k++;\r\n b.go(this); m-
-\r\n}\r\nclass B{\r\n/*@ normal behavior\r\n @ requires b !=null;\r\n (@assignable
k,m;\r'\n ~ @ensures true;\r\n@*/ \r\n}\r\nvoid  go(Callback arg){\r\n
arg.decrementk();\r\n}";

return str;
}
public String NegativeArraySize2(String str){

str="public int[] NegArSize(int size){\r\n int pinakas[]=new int[size];\r\n for (int i
=0; 1 <size; i++){\r\n pinakas[i]=i;\r\n }\r\n return pinakas;\r\n}";

return str;
b

public String SizeOfParallelTables2(String str){

str="public void checksize(int a[], int b[]) { \r\nint i=0;\r\nwhile(i<a.length){
\r\nSystem.out.printin(\"Value of 1st table:\"+ a[i] + \"Value of 2nd table:\" + b[i]);
\r\ni++; \r\n}\r\n}";

return str;

b

public String DiffTypeEquationException2(String str){

str="int num;\r\nString str;\r\n\r\npublic void add() {\r\n\r\n str = str + num;\r\n
System.out.println(\"Result = \" + str);\r\n\r\n}";

return str;

}

public String CatchingException2(String str){

B-12



str="int 1;\r\nint num;\r\n\r\nint m(int d) {\r\n try {\r\n return r / d;\r\n } catch
(Exception e) {\r\n returnr/(d+ 1);\r\n}\r\n}";

return str;

}
public String CallbyValueOrReference2(String str){

str="int numa;\r\nInteger s[];\r\n\r\npublic void referencel(int numa) {\r\n\r\n
numa = 2;\r\n\r\n}\r\n\r\npublic void reference2(Integer[] numb) {\r\n\r\n numb[0] =
new Integer(2);\r\n\r\n}";

return str;

}

public String Staticlnitialisation2(String str){

st="\r\nclass C1 {\r\nstatic boolean bl = C2.d2;\r\nstatic boolean dl =
true;\r\n}\r\n\r\nclass C2 {\r\nstatic boolean d2 = true;\r\nstatic boolean b2 =
Cl.dL;\r\n}\r\n\r\npublic class C {\r\n static boolean r1, r2, 13, r4;\r\n\r\nstatic void m(){
\r\nrl = C1.b1;\r\n r2 = C2.b2;\r\n 13 = C1.d1;\r\n r4 = C2.d2;\r\n}";

return str;

}



