Zuvedpla tTnG EAAnViKig Emtotnuovikng Evwong TexvoAoylwyv MAnpogopiag
& Erikowvwviwy otnv Eknaidsuon

Tép. 1 (2005)

30 2uvedplo Zupou otig TINE

mgﬂ '[ “: H emAoyn TnG KataAANAng EL0QYWYLKNG YAWooag
,ﬁ d MPOYPAHHATLOHOU yLa apXapLouqg
EAAHNIKH ENIZTHMONIKH ENQIH
TEXNOAOTIQN MAHPODOPIAT BaoiAeiog EqporiouAog, Baoileiog AaydiA£Ang,
& ENIKOINQNION ETHN EKNATAEYIH lewpytog EvayyeAiong

30 Xvvedplo TVpov GTIC
TIIE

Y0pog

13 - 15 Mdiov 2005

ISSN: 960-8105-88-9 SET

BiBAloypa@pikn avagopa:

Epomoulog B., AaydAéAng B., & EuayyeAidng I'. (2024). H etuhoyn TG KATAAANANG EL0aywYLKAG YAWooag
TIPOYPAMHATLOHOU Yia apxdplouq. Zuvedpia tnG EAAnviknG Emmotnuovikni g Evwong TexvoAoyiwv lNAnpogpopiag &
Erukowvwviwyv otnv Eknaidsuon, 1, 072-080. avaktrBnke arno
https://eproceedings.epublishing.ekt.gr/index.php/cetpe/article/view/6156

https://epublishing.ekt.gr | e-Ekd6tng: EKT | Mpodéopaon: 11/03/2026 17:05:53




72 3° SYNEAPIO XTH XYPO — TIIE £THN EKIIAIAEYXH

H EIIIAOTI'H THX KATAAAHAHX EIZATQI'TKHX T'AQYXXAX
ITPOTPAMMATIXMOY I'TA APXAPIOYX

Egoroviog Baciieiog Aayoriéins Baoileiog
Tu. Epapuocuévyg Iliypopopixiis  Tu. Exnoudevtikijs kair Kowvwvikng
Ilav. Maxedoviog Holitikyg, IHav. Makxedoviag
efop@uom.qgr dagdil@uom.gr

Evayyeliong I'eawpyrog
Tu. Egpapuocuévys Ilnpogopikiis, Ilav. Maxedoviag
gevan@uom.gr

HEPIAHYH
H mopoioo. sio1jynon wepiypoper to. amoTEAEGUOTO. EPEVVOV TOV EYOVYV YIVEL UE OVTIKEIUEVO THV EMILOYH UIOC
YADOGOG KOTOAANANG Y10 T d1dacKaAio Kol EKUCONTH TOD TPOYPOLLOTIOUOD YL APYopIiovg.

AEEEIYX  KAEIAIA: IIpoypoppotiopog, Tioocca — IIpoypoappaticpod,  Apyapiot
TPOYPOUUUOTIOTESG

EIZATQI'H

AT TIG oUOYYpPOVES EMOTNES, Ol Aeyoueveg Oetikes emiothues €ivol ovapeifoia ovTéc TOL
£€YouV TN Hepida TOV AEOVTOG GTO EKTOEVTIKO AOYIGHIKO OAAN KOl OTIG EKTOOEVTIKES XPTOELS TOV
AOYICUIKOD YEVIKNG QUOEMC — OmM®OG €lval 1 TEPIMTOON TOV AOYIOTIKOV QUAA®V TOL
xpnowomowobvior ot dwackoiio tov Madnpotikdv 1 tov enefepydcTtdv KEWEVOL OV
YPNOOTOLOVVTAL 6T YAWOOIKY d1dacKaAla.

Yy kotnyopio. Tov AOYIGHKOD Yoo BeTikég emotpeg, 1 [IAnpogopikn apBpel moArég
deKAdEG EKTOOEVTIKAV TTEPIPUALOVTOV TTOL YpNoYLoTolohvToL Yio T ddackaAio tg. H peydin
mieloyneia tov TEPPUALOVTOV aVTOV Eival TPOGAVOTOAGUEVT] KUPIOE OTNV TAPOVGIacT NG
TEYVOAOYIOG TOV TANPOPOPIKMOY CLCTNUATOV — Om®OG To. OiKTLA, TO SLOSIKO GVGTHUO KOl Ol
eneepyooté - kot tov  mpoypappotiopd. To  mepiPdAiovia yioo ™ Sdackorio  TOV
TPOYPOUUOTICHOD HAAMoTo glvol {00 Ta To ToAVApORa omd OAEC TIG CYETIKEG KOTNYOPLES
EKTAOELTIKOD AOYIGULKOD, YEYOVOG TTOL e&nyeital amd TV KOWd 0modekTn oNepa SomTIGTOOT OTL
0 TPOYPAUHOTICUOS TAPOVSLALEL TOAAEG SVGKOMEG KUPIMS Y10 TOVG OPYAPLOVS TPOYPOLLLOTIOTES.

Ta meptBAAAovTo QVTA TOV YPTCYLOTOLOVVTAL Vi TN OLOUCKAAIN TOV TPOYPULUATICHOD dEV
ompilovtat OAa 0TI 018G SBAKTIKEG APYES, OVTE PLGIKA oTNV 1010 TEYVOAOYia KOt TaPOVGLALovV
Hio ToAD peydAn mowidian ot Semaen Tovg. Me €va yevikd TpoOmo ®GTOGO, To TEPIBAAAOVTA QVTA
TaPoV1alovV OPICUEVO KOWVE YOPAKTNPIOTIKA, OTIMS Y10 TAPAOELY e TO YEYOVOG OTL KOTO KOvOvVa
npokettat yio mepPdirovta o, omoia otnpilovy KamToov €160VC YADCOH TPOYPAUUATIOUOD. XE
pepikég PAAoTO TEPMTAOCELS, 1| YADGGO Kol TO TEPPAAAOV TPOYPUUUATIGHOD OTOTELODY Eval
eviaio oOvolo oto omoio dvokolo umopel kaveic vo dtakpivel Ty kabepd amd TG OVTOTNTEG
«mepIPOAlOVY Kol «YADGGO TPOYPOUUATIOHOD», Om®¢ Yoo mapddetypa oto  AgentSheets
(Repenning, 1995).

Ot YADGGEG aVTEG PTOopoVV va dtapeBovv o dvo Katnyopies:
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i. YADOGES TOL €VIAGOOVTOL OTO EKAGTOTE 1GYVOV TPOYPOLUOTIOTIKO HOVTELO. XTM|
dekaetio Tov 1970, n Pascal (Wirth & Jensen, 1975), yia moAld ypdévia Bewpeito M
KOTAAANAT YADGGO Yl TNV ELGOYOYY] GTOV TPOYPOLUATIGHO, TV ETOYN TNG KupLtapylog
TOV HOVTEAOL TOV SOUNUEVOL TTPOYPOLUATIGHOD OTtmg Kot peténerto | Turing (Holt &
Hume, 1984), 1 Modula-2 (Wirth, 1988), ka1 Aiyo apyotepa n Thetis C (Freund &
Roberts, 1996) omv idwo axpiPog Aoy, Tnv televtaio dekoetio, yAdooeg Kot
nepifarrovta 6mmg 1 Blue (Kolling & Rosenberg, 1996) kou n pete&éhén g, Bluel,
glval oOPQOVEG HE TO HOVTEAO TOV OVTIKEWWEVOSTPUPOVS TPOYPOLUATICHOD. XTIg
TMEPUTTOGELS AVTEG TTOAD GLYVA Ol XPNOYLOTOLOVUEVES YADGCGES OMOTELOVYV EAAGGOVES
€KSOCELC TOV TVTKAV YAOCGOHDV TPOYPULLUATIGLOD, TTOV £XOVV (OG GKOTO T1 LElMOT TOL
OYKOVL TV YVAOCEMV OV TPEMEL VOL ONMOKTHGEL O 0pYAptog Tpoypappatiotis. [Ipdketron
v Tig Aeyopeveg «uikpo-yAdooecy (Brusilovsky et al, 1997).

ii. YA®ooeg ot omoieg dev eVTAGGOVTIOL GTO KAOGIKO TPOTLIO TOVL TPOYPUULOTIGTIKOD
«TOPOOELYLOTOC) KOl OTOCKOTOVV OTOKAEISTIKG ©TN OlevkOAvven g ekpddnong
HEPIKAV POCIKOV EVVOIDV TNG GAYOPOMIKNAG KOl TOV TPOYPAppHoTicpov. O Kdplog
EKTPOS®MOG NG Katnyopiag avtng sival BéPara 1 Logo (Papert, 1980) kot to poundt
Karel (Pattis, 1981), oALd kot 1 StarLogo, To popndt Legologo kot mo mpodceata To
Mindstorms. Xtnv idta katnyopio evidooovtot exiong Kot TepUALovTa-yYADCGES OTMG
ta AgentSheets (Repenning, 1995) kot ToonTalk — anAdg Yo va, ovagépovpe pHepikd
YVOGOTA TOPodElyLOTo ad To TOAAPOLN TOL VYIoTAVTAL.

Kot otig dvo kartnyopieg YA®ooHV kot TEPIPOALOVIMV TOV AVAPEPOVTOL TAPATAV®, O BUCLKOG
OKOTOG, oL &ival 1 kaTovonon Kot 1 eKpddnon g aAyoplOKNAG Kol TOV TPOYPOULOTICLOV,
emPaAret NV VIOpPEN OPICUEVOV TPOGHETOV YOPUKTNPIOTIKOV GTN Stemapn (Yo mapddetypo o
TPOYPAULOTIOHOS Umopel va otnpiletot o€ €101K00G €KOOTEC), 0TN POBLIOT TNG TAYVTNTAG PONG
TOV TPOYPALLLOTOC, OTIV TPOCOUOIMON TNG EKTEAEONG TOL KAOJIKA G€ dtdpopa emimeda, oTNnV
OTLTIKOTTO{NOT| OPICUEVMV AELTOVPYIDV TNG SOSIKAGIOG EKTELEOT|G.

H ocvomuotiky pedétn tov YAOGGOV Kot TEPPUALOVIOV 0VTAOV, OTOKOAVTTEL MGTOGO dLO
onpavTikd otoyeios:

i. 1oV unepPolkd Heydho aplOpd TOLE Kot TV CYETIKA TEPLOPICUEVT, GTNV TAELOYNGIL TOV
TEPIMTOGEDYV, EMIOPACT] TOVG GTNV EKTALOEVTIKN KOwOTNTO. 'Evag moAd peydiog aptfudg
TOV YAOGOOV-TEPIBUAOVI®OV 0VTAOV OVGIUCTIKG YPNCLLOTOIOVVTOL KTOTKGY, dSNAAOT Gg
€VaV OYETIKA TEPLOPIGUEVO YMDPO KOL ¥POVO KL YIVOVTOL EVPUTEPA YVMOOTES KUPIWS LéGa
amd TNV oKodNUaik dpactnpromoinon (SMHOCIEVCEL]) ATOU®V KOl OHAd®V OV
oyetifovtal [e TNV EMVONOT| Kol KOTAGKELT] TOVG.

ii. v vrepPolikn opotdTTO Ko ETAVAANYN YapakTnploTikdv. Oyt poévo ta molvdpdua
nepdrirovto. Logo-like eivar oOpota, oAAd kot o€ TOAAEG GAAEC MEPMTAOOELS,
YOPOKTNPIOTIKG ONWTIKOTOINONG 1 Kot Tng JdEemapng emavoiapupavovior  oyxedov
otepedTLTA GE KGOe véo TepIBdAlov Tov dnpovpyeital — y@pig vo eivan mwhvtote BEPorta
1 SBOKTIKT TOVG OTOTELEGLLOTIKOTNTOL.

Oa NTov OVOUEVOUEVO HECH OTO TAQIGIO OVTO, ov pHaAloto AdPel kovelc vadyn tov TIg
TOPATAVE TOPUTNPNOELS TOV GYETIKOTOIOVY GE KATOW0 HETPO TN SIOGKTIKY OTOTEAEGLOTIKOTITO
TOV JOOKTIKOV TEPPOAAOVI®Y, OTL Ol YADCGEC OVTEC TPEMEL VO EVOMUATOVOLY T TPOGPUTA
gUPNUOTO KOl TopiopaTa EPELVAMV OV oxeTi{ovTal He TIG SVGKOAIEC TOV GUVAVTOVV Ol apydplot
TPOYPAUUOTIOTES. 20TOGO0, TAPOAO TOV TALSAYMYIKO TOVG OTOYO, PAIVETAL OTL Ol YADOGES OLTOV
Tov &€idovg dg oyediafovral KoTd KOvOVo LE YVAUOVO TIG TPOCPATEG TOOAYMYIKES TOPUOOYES
(Pane & Myers, 2000). Ztnv TpoylotikdTnTe 1) 6YESINON HOG YADCGOS TPOYPOULATIOUOV, OTMG
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delyvel 1 oyetikn épevva, ondvia AapBavel vtoyn Tig facikég apyés oxediaomng Tov meptPaiiovtog
SlEmMaPNG KoL TN YVAOOY LG Yo TG SLVOKOAIEG TOV GLVOVTODV Ol 0PYAPlOl GTNV EKUABNCT TOL
TPOYPUULOTIGLOV.

KPITHPIA EMNIAOTHXE TAQXYAY I'TA AIAAXKAAIA TOY ITIPOTPAMMATIZEMOY

H endioyn pog yA®GGOG TPOYPUUHOTIGHOD oV Bol eival Kat@AANAN Yo T didackoiio Kot
TNV eKUAONoN TOV TPOYPAUUOTIGHOD GE apYOPIovE Eival £VOG OMUOVTIKOG TOPAYOVTAS Yo, TNV
emttvyio g 6Ang dwdikaciog. Eivar yeyovdg 6Tt vdpyetl (o téon, mov oplopéves popég OTAvEL
T OpLoL TNG TEOTG, Y10 YPNOT EUTOPIKAV YA®CCHV TPOYPUUUOTICUOV. APKETOL POPEIS TOV £YOVV
aKOAOVONGEL LT TNV TACN KOl YPNOLLOTOOVV Yo TNV EI00Y®YY OTOV TPOYPUULATIGUO
eumopikég YAwooeg 6nwg A.y. 1 C++, n Java, e&nyodv v andeactn tovg pe to dedopévo OTL ot
pafntés avromokpivoviar Betikd omnv 1déa va pabovv o yAdooao mov Ba pmopovv vo T
XPNOWOTOMoovY Kot Hetd otov emayyeipatikd otifo (Allen, 1996). O ypdvog mov 6Oa
S0mavincovV Yo Vo LABOLV Lol EKTTOOEVTIKY] - KOl Ol ELTOPIKT — YAMGGa, Tov dgv Ba glvart dpeoa
xpown €€m amd v TaEN, pmopel vo TOvg amoyontevosl kol va Bemproovy to Xpovo TOvg
Kopévo. Avtd copPaivel akdpa kot av avtiAnedody OtL e avTh T YAOCGH S1dAoKoVTaL KAAHTEPQ
TG apyés Tov mpoypappotiopov (Conway, 1993). Q¢ amotélecpo OAOV QVTOV TOV OVIIAMYEDV
TPOKVTTEL OTL 1) OPAGTNPLOTOINGT KOl TO EVOLOPEPOV TOV HoBNTOV 6TO pobnpate mov yivetol
YPNOTN EKTAOEVTIKNG YADGGOG dgv Oa givatl oTo 1010 eminedo e To, avtioTorya pLobnpata 1 xpnon
EUTOPIKNG YADGOAS.

Eivar yeyovog 01t ot £pguveg 610 mapomdve (o eivol ETIKEVIPOUEVEG KUPIMG GTO YMPO
mg Tprtofdbpuac ekmaidevong Kol 6e POUTNTEG MOV HoBOivOouy TPOYPAUUOTIGHO Yl VAL TOV
APNOYOTOWOOVY KOl OTNV  EMAYYEALATIKY) TOLG KOPLEPO. ZINV  TEPIMT®OON OUOG NG
devtepofadog ekmaidevone, o TPOYPALUATIGUOG lval Yeviko nadnua kot 1 Sidackaiio Tov €yet
SPOPETIKOVG GTOYOVG. ATO Tn S| UG £PELVA TPOEKLYE OTL LILAPYOLY dVO TACES GTOVG
pafntég g devtepoPaduiag. H pa tdon embopel ) xprion epmopikdv yAocomv kat araptileTot
amd panTég Tov Elyov KATO0 GYETIKN EMAPT] UE TOV TPOYPAUUOTIOUO oT0 TTopeAdov. H GiAn
Tdon meplopPaver pabntéc mov dev giyav TNV mapapukpn Emoen kot cuviBweg Bewpodv v
EKHAONON TOL TPOYPOUUATIGHOD Hio dVGKOAN Swadtkooic. Xtn dedTepn TEPINT®ON Ol HabNTEG
TPOPAVMG TPOTILOVV LU0, OTAT) EKTALOEVTIKT YADOGA Kot Eva pUAMKO TEPIPAALOV.

H ypnotikotto g Tpdme YADGG0G TPOYPOUUaTIoNod wov pobaivel évag pobntg propsel
va emdpacel 6T SpacTnplonoincn Tov Kot 6Tov evhovslooud tov pe moAdovg Tpdmovg. Edv n
YAdooa dev eivar EekdBopn tOTE 1 StouoHNTIKN «EpUNVEI» TOL CLUVTOKTIKOD TNG YAMSGAG 0dnyel
o€ ecQoApéva anotedéopata. Qg cuvémela ot pabntég dev gumotevovtol T dwichnon tovg, KAt
mov kafotd T Sadkacio eKPABNONG TOL TPOYPOUUATICHOD 7O OVGKOAN KOl AlYyOTEPO
guybpiom. Edv n yYAdooa givar 606KOAN 0TV avayveon Kot 6Tn LETAPPOoT], ovTd eniong emdpa
o1 dpacTnplomoinon kot odnysi Tovg pabntéc, Wiaitepa avTOoNg TOL deV £XOVV QVTOTENOIBN O,
vo ToTéEYouy OTL Ogv €YOVV TO OmalTOVHEVO VTOPuBpo Yo vo TO KOTOQEPOLY GTOV
TPOYPOUUATIGUO.

Youpwvo pe €pguva mov oweEnyoye M oudda tov Levy (1995) ko avapépetor oty
tprrofaduia  ekmoidevon, to 48,7% TV  IVOTITOVTOV 7OV GULUUETEOV otV  £pevva,
APNOWOTOL0VV SOSIKACTIKY YADCGH GTO, LOHIOTO EIG0YDYNG GTOV TPOYPOUUUATIGHO, TO 36,2%
APNOWOTOLOVV OVTIKEWEVOOTPOQEIG YADGGES, 12% ypnoiporotovv Scheme, 2,4% ypnoiponotovv
dAAec functional yAdooeg 0mwc n ML kan 0,7% emhéyovv dArec YAdooES. AKONO GOHO®VO. UE T
amoteAéopata tng épevvag mov deEnyayav ot Deek & Kimmel (1999) o oyoleia devtepofadiiog
ekmaidevong oto New Jersey twv Hvouévov IloMteidv, oto 86% tov oyorelmv diddokeTon 1
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yYhdooa Pascal, oto 71% d1ddoketan 1 yhdoco BASIC, axorovfel n C pe 16% evd oto 14% tov
oyoieiwv d10doKovTOl GAAES YADGOoES. X10 58% TV oyoieimv diddokovtor kat n Pascal kot n
BASIC.

MMAIAATQI'TKA TTPOBAHMATA TIIOY XYNANTQOQNTAI XITIE TAQXXEX
MNPOT'PAMMATIEMOY

ApKeTég  YADOGEC, TOL  YPNOLLOTOOVVIOL MG EOUYOYIKEG oTn  OBACKOAD  TOV
TPOYPALLOTICHOV, TapoLotdovv cofapd madaymykd tpofAnpata. IIoAAEC @opéc ot oxedlooTEG
TETOIOV YAWOoHV Bempody OTL 1 apyn «To AyOTEPO €ival Kol TEPICCOTEPOY EIVAL OPKETH YO VO,
mapéyel Aon oto mpoPAnua. Amodeikvietar OpmG OTL TEToleg mpooeyyioels de Ponbovv
Swdikacio pdOnong, opiopéves LAAIGTA POPEG UITOPOVV VAL YOAPAKTNPLGTOVY KOl KOTOCTPELTIKEG.
‘Eva opaxnplotikd Tapddstyo g Topandve Tpoceyylong etvol n yYAdooa Scheme kabmg kot
0Meg o1 Yhwooeg mov otnpilovtan otn LISP. H Scheme éyet éva pdvo tomo dedopévav, m Aota,
Kot pio pévo Aertovpyia, TOv LIOAOYIGUO Og o AloTo. AVTA TO XOPOKTNPIOTIKE KoOleTOHV
Waitepa oA TNV TPAOT EXAPN TOV apyaplov pe T YA®ooo. To anotéleopo OU®S TV KOJIKA
oV TopdyeTal givatl TOAD dOoKoAo va dtufactel Kot vo katavondel enedn mePEYEL Eva LeYOAo
apBpd oo ELEOAEVUEVEG TaPEVOETELG Y®PIG VO VITAPYEL SoUNUEVT TOPOVGINGT] TOVG.

Ad ™V GAAN TAEVPE VTAPYOVY TOAAEG YADOOES TPOYPOUUUOTIOUOD TOV GYESACTNKOV LE
TeAeimg dopopeTikny raocoeia. Eival ot yYAdooeg mov mpocepépovy 660 10 duvotd meptocdTeEpQ
YOPOUKTNPLOTIKG Kot duvatotnteg (0nwg yuo mapdderypa | C, B C++, n Ada). And T1g YADGOEG
aVTEG oVVIOMG LOVO €va LKPO TUNLO TOVG SWOACKETUL GTOVG APYXEPLOVG, AyVODVTOG TA SLGVONTA
Kot 1oYvpa Tovg Yapaktnplotikd. H dtadacio avtn dpog epumepiéyet ta akdlovba TpofAnata:

e To ocvvodeuTikd VITOGTNPIKTIKO VAIKO NG YA®GGug (eyxepidta yprions, PiPria, Pondeta

on-line) dev gival TPOGUPLOGUEVO GE apYEPLOVG XPIOTES

e O petoyAoTTIoTg TG YA®GGHS dgv TEPLopileTal 6TO0 GLYKEKPILEVO VTOGUVOAO OAAGL

TOPAYEL UNVOLOTO OV OVOPEPOVTIOL GTO CUVOAO NG YAmooog. [lapdderypo TéTolov
unvopatog AGBovg ivat 1 xpHomn G OVOLOTOG LG SEGUEVHEVNS AEENG TG YADGOOG TTOV
dg ) yvopilel o apyaplog. IIoAAd dg amd ta uvOpeTo AABOVE TOV HETUYAWMTTIOTH dgV
elvar katovontd amd Tov apydplo xpNnoT.

[ToAAEG amd TIC YADOGEG AVTEG EVOMUUTMVOVTOL GE OMOKATPOUEVE EUTOPIKE TepIBdilovTa,
AMOTEADVTOG CUVOAIKA o "epmopikn] Aon" mov mapovctdlel Kot outy He TN GEPa TG APKETA
TpoPANLaTO.

H AYXH MIAX ANTIKEIMENOXTPA®OYX T'AQXXAX

Ot Baotkéc TPOYPAUUOTIOTIKEG JeELOTNTEG EIVAL OVGIAOELS Yo TNV EMLTLYI0 OE OTOLOONTOTE
TPOYPAUUOTIOTIKO TTpOTUMO. Ommwg OA0 Kot TEPLOGOTEPO YiveTal TOPAOEKTO, EWOIKA Yo TN
oyediaon peydAov cvotnudtov o avtikelipuevootpapnc (object-oriented) mpoypappatiopds ivar
U0 OTTOTEAEGLLOTIKT] TEXVOAOYI0L TTOV TOPAYEL CLUTOYT) KOl ETOVOYPNCILOTOMGIUO KMOUKO.

Opog ovartdcooviag £va OVTIKEWWEVOOTPAPEG cLOTNUO  omotteitol Yoo T pebddovg
GLYYPOEN KK Kol ovTd epmiékel dtayeipion dopdv dedopévav katl EAeyyo pomng, Tov gival Ta
KopuPikd ototyeion evog mopadoolakod pabnpatog otov mpoypoppatiopd. Ipdceateg pehéteg
(Duke. et. al, 2000) ava@épovy 0TL 01 VEOL YPNOTEG TOL EPYOVTOL GE EMAPN LE TOV TPOYPOLULOTIGUO
HE €V OVTIKEWEVOOTPOQPES TEPPAAAOV UTOPEl VO OTOTOXOLY VO OTOKTAGOLV TIS Pooikég
TPOYPAULOTIOTIKESG de510TNTES. OTMG O GLYKEKPILEVO OVOPEPETOL:

“ota. emduevo. ypovia, o1 podntés mov dev Eyovv katdAlnio  eloikeiwbel ue  Pooixég
TPOYPOLOTIOTIKES OeC10TNTES (OTTCWS N YphHon Ppoxwv while koi loyikdv ekppacewv yia va
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OVOKOADWOVY THY ECWTEPIKY AOYIKH TOD CUOTHUOTOS) UTOPEL VO, EIVAL 1KOVOL VO, ONUIOVPYHTODY
OYENIOOUODS O VDYWHAOTEPO ETIMEDO OAAG WOYOOVY 10100TEPA. VO  UETATPEWOVDY ODTODS TOVG
OYEOLAOLOVS TE TPOYUOTIKO KWOIKO, .

ANTIKEIMENOXTPA®HY KAI ATAAIKAXTIKOXZ TIPOT'PAMMATIZEMOX

‘Evag onpavtikodg aplBpdg amd mpdcQaTes EPEVVEG OVAPEPOVTOL GTOV OVTIKELEVOCTPOQN
(object—oriented) mpoypoppaticpnd (A.y. pe ypnon C++ 7 Java), edidtepo oe oyéon He TOV
dwdikaotikd (procedural) mpoypappatiopd (A.y. pe xpnon C 1N Pascal). [Topodio mwov ot €pgvveg
aVTEG avapépovTal oTnV TpLtoPddpua exmaidevon, divouv e aicnomn kat dnAdvovy o tdor. Ot
EPEVVNTEG OTIG EPYAGIEG TOVG KOTOMAvVOVTaL LE T akoAovBa Cntrpata:

e Tlotwog glvat 0 o KOTAAANAOG TPOTOG S1OUCKOAOG TOV TPOYPALLATIGHOD GE 0pyapiovs, O

S0 dKAGTIKOG 1] O OVTIKELLEVOGTPAPTC;
o [Io6te N petdPaocn and tov éva Tpdmo oto GALO eivan mo €0KOAN; ATd ToV SL0dKAGTIKO
GTOV OVTIKEYLEVOGTPOPT| 1] AVTIGTPOPQL;

[pdopateg oyxetikd Epeoveg avESEEay |Le AETTOUEPELD TA TTPOPANLOTO TTOV AVTILETOTILOVV Ot
apydplol ¥pNoTeEG TOL SOACKOVTIOL AVTIKEEVOSTPAPT Tpoypappotiopd. O Hadjerrouit (1999)
AVOQEPETOL OTOV OVTIKEWLEVOSTPAPT] TPOYPUUUATIGUO Kol GUUTEPAIVEL OTL 1] EKILAONOT TOV gival
S0UGKOAN Yo TOVG apybplovg. Oempel 0Tt 1 dvokodia Tyalel amd TO YEYOVOG OTL O VEOG QVTOG
TPOTOG TPOYPAUUATICHOD OmoLTeEL OLOPOPETIKO TPOTMO OKEYNG Kol TAPOVOLAlel VYNAOTEPESG
QTOLTAGELS OTIS SLOSIKOGIEG TG aVAALONG Kot TNG 0)eS100TG TOV TPOYPALLOTOC.

Ot Wiedenbeck et al (1999) perémoav v Kotavonon  SlodKAGTIKOV Kol
OVTIKELLEVOSTPAPOV Tpoypoppdtov oe eottntég Ilavemompiov, oto devtepo €£aunvo TV
onovddv tovg. Ot pottntég diddokovtav eite Pascal gite C++ kot a&lohoynOnkay 6€ Tpoypappota
mg avtiotoyng yAoococ. Ta mpoypdppate oxeddonkav pe T€Tol0 TPOTO MOTE va givol
1oodvvapo Kot yuo Tig 000 YADMOOoES. e [WKPO OXETKE mpoypdppata (mov giyav pio kKAGon ot
C++) dev mapatnpnnke onUavIiKy dapopd 6N KATOvONoT TOVS, OV KOl TO OVTIKELEVOCSTPUPN
TUAMOTO. TOV TO KOVTA GTN KOTOVONGT NG AELTOVPYING TOV TPOYPOAUUATOC. XE UEYOADTEPQ
npoypaupate (mov mephauPavay opketés kAdoelg otn C++) 1o amoteAéopota Moy TEAEIDG
Sapopetikd. Ot S1udIKUGTIKOL TPOYPULLOTIOTEG TUPOVGIACAV TOAD KAADTEPO ATOTEAEGHOTO O
TOVG QVTIKEWWEVOSTPOUPELG TPOYPAUUATIOTEG 8 OAeG TIC peTphoels. Ot epguvntég katéin&av Gto
ocvunépacpa (Wiedenbeck et al, 1999:

“n KaroveunuEvy @ovon TOL EAEYXOVL PONG KOOI AEITOVPYIOV GE EVO OVIIKEWUEVOOTTPO.PES
TPOYPOLULO. UTOPEL VO KOTOOTHOEL TLO OVOKOAO YIO. TOVG GPYOpPIONS TO GYHUOTIOUO HIOG VONTIKNG
OVATOPAOTATHS THS AEITOVPYIOS Kol TOV EAEYYOD PONS EVOS OVIIKEWUEVOTTPAPODS TPOYPOUUOTOS OE
oyéon pe 10 avtiotoLyo 01001kooTIKO ... Katodnyovue 1o coumépooua ot 01 O0oKOAES KOTAVONOHG,
OV GOVAVTHOOY 01 OPYGPIOL UE TO UEYALO. OVTIKEWUEVOTTPAPT] TPOYPOLUOTO, OTOOIOETAL OE TPDTO
Lobuo oto peyoidtepo ypovo ekuaONonNg TOL OVTIKEIEVOGTPOPOVS TPOYPOLUOTIOUOD KOL OE OEDTEPO
Lobué oty poon twv id1wv TV UEYGAWY AVIIKEWEVOTTPOPDV TPOYPOUUITDV.

Ta mopamdve ovumepdopoto épyovior o€ ovtibeon pe 1t yevikn oioBnon oOtL o
OVTIKEYLEVOSTPOPNG TPOYPOUUATIOUOS €lvol To Kovid o010 QUOIKO TPOTO avTIANYMG Kot
povigdomoinong Tpaypotik®v Katootdoenv. Onng emonuaivouy kot o cvyypageic (Wiedenbeck
et al, 1999):

“Toa amoteléouoro. ovTa VTOONADVOVY OTL Ol GPYGPLOL AVIIKEWUEVOOTTPOPELS TPOYPOLUUOTIOTEG
EMIKEVIPOVOVIOL 0TO TPOYPOLULOTIOTIKO HOVTELO, o€ avTibeon ue v vmapyovoa. yeviky aioOnon ot
TO OVTIKEIUEVOOTPOPES TPOTVTO ETIKEVIPOVEL TOV TPOYPOLUOTIOT] GTO TEOIO TOV TPOPANUATOG,
LLOVTEAOTOIOVTOGS TO e AKPIPELO, GTOV KWOIKO TOD TPOYPOUUOTOGS.
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e mapopotla cvumepacpota katéAngov kot or Wiedenbeck & Ramalingam (1999) oe épevva
Yo TV KOTOvON o kpov tpoypappdtov og C kot C++. TIGAL Ko €00 dev TAPOLGLAGTIKE KOpLio
Slpopél OTIG LETPNOEIS YO TNV KOATOVONGN TMV TPOYPOUUAT®V. X& EOKEC HETPNOELS OU®G
mapatnpnOnke 0Tt ot QouMTEC  aVERTLEOV  IOYLPEG  OVOMOPUCTAGES TOV  UIKP®OV
OVTIKEWLEVOSTPUPAV TPOYPOUUATOV OGOV 0@pOpd Tn AEITOLPYiD. TOV TPOYPAUMUOTOS, EVA
AVETTLENY OOVVOLLEG OVOTOPUCTACELS OGOV APOPA TOV ELEYYO PONG KoL GAAES SLOSIKOGIEG OYETIKEG
pe to mpdypappa. AvtiBeto oTo PLIKPE O100IKAGTIKG TPOYPAUIATO Ol POLTNTEG AVETTLERY 1GYVPES
AVOTOPACTAGELG OGOV APOPE TOV EAEYXO POTG Kot GAAEG SLAOIKAGIES CYETIKEG LLE TO TPOYPOLLLOL.

210 gpOTNHO TG LETAPAONS 0O TOV £Va TPOTO TPOYPUULATIGHOD GTOV GALO KL TNV ELKOAIN
1 dvokoAia Tov AT eMTVYYAVETAL, Ol amOYELS dtioTavtat. Atapaivetot TvVTog o Taon OA0 Kot
MEPIOGATEPO VAL EMKPATNGEL 1 dmoym 6Tt o1 portnNTéG avtipetonilovy o dHoKola T peTdfoon
amd TovV OldKOOTIKO TPOYPOLUATIOHO OToV  avTikelevootpapn. Eivor yeyovdg o6t o
OVTIKELLEVOSTPAPNG TPOYPOUUATIOHOS omottel €vo SLQOPETIKO TPOTO TPOGEYYIONG  TOL
TPOPALATOS, TOV deV gival TOCO GUECH KATAVONTOS GE QOLTNTEG [LE TPOVTAPYOVCH EUTELPIO GTO
Swdkaotikd Tpoypappatiopd (Hadjerrouit, 1999). Xty épevva mov ékave o Hadjerrouit (1999)
dwmicTmoe OTL Ol QOLNTEG pe SdIKOOTIKO vIOPafpo SVGKOAELTNKAY VO  KOTOVONGOLV
QVTIKELLEVOSTPAPEIG EVVOLEG e amoTEAESHA VA GUYYEOVV TG HEBOSOVS e Sladtkaoieg kot var pn
UTOPOVV Vo a&loTomMoony TANP®G TIG SUVOTOTNTEG TOV OVTIKELLEVOGTPAPOVG TPOYPUULATIGHOD.

Ot Brilliant & Wiseman (1996) pelétnoov Tig 0movIncelS 68 EpOTUATOANYIN TOV £3MCOV
dddokovieg o Tupata Emot)ung Ymoloylotdv kot KatéAn&av e OUCTAUEVO OTOTEAEGUATOL.
ITo ovykekpyéva cupmepaivovy OTL OVTE 1| EMAOYN TNG YAMGGOG OVTE 1| ETIAOYY TOV TPOTOL —
TPOTVLIOV TPOYPULLATIGHOD, €1Te SLUIKACTIKO EITE AVTIKELLEVOSTPOPEG EVaL OLTO, EYEL KATOLOL
enidpaon oty enidoon TV LadnTodV.

Ol «<KEMITIOPIKEX» AYXEIX
Ot gumopkég AVoelg, T TePIPAALOVTA TPOYPALUATICHOD Kol Ol YADooeg mov dwutifevton
EUTOPIKA, EYOVUV GLYKEKPIUEVO GTOYO, VO IKOVOTOUGOLY, 060 TO dVUVOTO TEPLGCOTEPO, TOV
enoyyehpotioo wpoypappotiot]. To ev Adyo epmopikd  mepiBdAiovio dgv  Umopolv  va
KOVOTIOMOOVY T0 HaONTH, TO QOUTNTY, TO VEO YPNOTN EMEDN AmALTOVV VO, EMINESO PUCIKMV
YVOGEWDV OV 0 apyaplog dev givar o B€om va, KaTéyeL.
Amd v gumepio pog ta TpoPAnpata mov mapovctalovial ot dladikacio Kpadnong Tov
TPOYPALLOTIGLOV, YPNOLLOTOIDOVTOS TO dtaféaia epmopikd tepiBdAilovta, eivar:
e To pnvopata AdBovg mov mapdyovv ot UETAYAMTTIOTEG dev gival KoTaTomoTkd. Tig
MEPIOGOTEPEG POPEG Elvar SuoVONTA KOl TOPATAUVNTIKA Y10 0PYEPLOVS TPOYPOLUATIOTES.
310 {010 CUUTEPAGHO KOTUAYOLV Kol OVOAOYEC EPELVEC TOL €YOoLV Yivel omd TNV
emompovikn kowotta (Schorsch, 1995). 'Eva khaooud mopaderypo Adbovg mov odnyei
0€ TOPOTACVNTIKO UNVOHO €vol 1 TEPIMT®ON GTNV Omoilc £vag TPOYPUULATIOTNS
TOPUAEIYEL TO EPOTNUOTIKO «;» amd 10 TENOG oG evioAng oe mpoypappo Pascal 1
C/C++. O avtiotoyog petayAottiomg avayvopilel 1o cuvtaktikd AdBog oAld cuvimg
avaQEPETOL 6€ oTO e apliud ypappung dta@opetikd (petoyevéotepo) and ekeivov Omov
VIAPYEL TO TPOPANUQ, LI Kot 0 GVVTOKTIKOG avaAvThg (parser) ovtilopfaverat to Adbog
o610 onueio ovtd. Avtd 10 €idog Tov AdBovg yivetor gvKOAd OVTIANTTO amd TOVG
EUTEPOVG ETOYYEAUATIEG TPOYPOUUOTIOTEG OAAG TOVTOXPOVA TOPOTAAVE TOVG VEOLG
XPNOTES.
e Agv vrmoompiletar kaBoAov 1 vmootpiletal og pikpd Pabo o Edeyyog KoTd T ddpKeEL
ektéleong evog mpoypdappatog (runtime checking) mov 6o fonbovoe tovg apyapiovg va

Exnmadevtikn IToAn Notiov Aryoiov — www.epyna.gr



78

3° TYNEAPIO =TH XYPO — TIIE £THN EKITAIAEYZH

avaKOADWOLVV AOYIKA, €mi To TAgioToV, AdOM, TOov Ba NTOv dVoKOAO v evtomioTovy. Ot
EUTOPIKOL LETAYADTTIOTEG GLVIOWG dEV TOPdyoLV KMOKA Y10, aviyvevorn Aabmv KoTd TV
eKTELECN TOV TTPOYPALUATOS, OTmG Yo Tapddstypa 1 Staipeon pe to 0,  avapopd oe
oTolyEio TvoKa EKTOG OpiV, 1 YPNOT U EMTPERTOV TOTWOV OEGOUEVOV TOV TEAEGTOIOV
o€ mpa&elg ommg N axépaia dwaipeon (div) 1 to vedromo g dwipeong (mod), apov kTt
TETOL0 gV EVOLOPEPEL TOVG EUTELPOVS TPOYPAUUOTIOTEG (Yio AGYOVG ToOTEPNG EKTEAEDT|G
TOV KOJIKOL).

H molvmlokdtnta Tov TapeyOUeEVOV TANPOQOPIOY 0dnyel oe olhyyvon Tovg VEOUg
xpnotes. To mpoPinuo eivar 61t mOAAG mepidilovio avanTucoovtal yo Kabapd
emaryyelpatieg ypNoteg Kot mapovotdlovy pi TOAD peYAAN, oxeddv mANpm, yKAapo
SUVOTOTATOV, YOPOKTNPIOTIKOV Kol  Agttovpyldv. [ToAkd amd ta  Pondntikd
YOPOUKTNPLOTIKA TOV TPOGPEPOVV T EUTOPLKE TEPPAALOVTA EVD Etval YPNOLL VIO TOVG
emaryyelpatieg etvat tehelmwg mepttTd yio Tovg apydplovs yprotec. Ot pobntég xdvovrar o
avtd ta tepPdAlovta, Kot To amotéleso pmopel va ivat To 1010 pe v mepintmon g
S1300KOAOG TOV TPOYPOLUATIGLOD XWOPIC YPNOT TPOYPAUHATICTIKOD TEPIPUALOVTOG.
[ToAAG oVyypova ypagikd mEPPAAAOVTIO TPOYPUUUOTIOUOD EMIKEVIPOVOVTOL OTNV
€0KoAN dnpovpyio. evog ypapuov evdapéoov (GUI). Q¢ amotéheopo o ypnong
TEPLOGOTEPO OUGYOAEITAL [LE TN SNLUOVPYIO EVOG OLOPPOV KOl EAKLGTIKOD TEPPAAAOVTOG
™G €QOPUOYNG TOL TOPG HE TNV OVAALGT KOl TOV TPOYPOULOTICHO TNG 1dlog TNg
epapuoyns. Emmpdcobeto dnuovpyeitar cOyyvon o©t0 TU TPOYUATIKG givar  éva
0AOKANPOLEVO TPOYPAPHOTIOTIKO TTEPIBdALov. ATtoTtedel £va TepIPAALOV TOV TPOGPEPEL
epyaieion oyedlaong tov ypaewov evdapéocov M éva mepPdAlov mov yivetar o
TPOYPOULOTICUOS LI0G EQOPHOYNG; Oempodue OTL VIAPYOLV MO YPNOLLO EPYOAELR Vi
™V eKpudOnon Tov TPOYPAULOTIGHOV amd T GVYYXPOVA EUTOPIKE Ypapikd Tepifdiiova.
H taydmto ektéheong tov mopayOpevoy KOJKA OV €ivol GTNV TPMTN YPOLL| TOL
EVOLOPEPOVTOG Y10 TOVG VEOLS YpNotec. Avtifeta ol mepiocdtepol amd avtods Bo NTav
SwteBeipévorl va. Buotdcovy v ToxdtTa EKTEAEONG TPOoKEWEVOL Vo gEaopalicovy
amhobotepo TEPPAALOV pe KaTavonTd unvopata AdBovg Kot evKOAOGTEPO EVIOTIOUO TV
GUVTOKTIKOV Kol AOYIKGOV AoBdV.

Emiong dev mpémer vo eivar opeAntéo to KOGTOC OmMOKTNONG OOEIDV YPNONG TOV
EUTOPIKAOV ADGEDV TTOV, AKOUN KoL UE TIG LEIOUEVES EIOIKEG EKTOOEVTIKES TILES, AMOTEAEL
TPOYOTEDT GTNV LIOOBETNGN TOVG Ad TNV EKTAOEVTIKY| KOWVOTNTOL.

To cVV0dELTIKO VTOGTNPIKTIKO VAIKO TMV EUTOPIKMV TEPPOALOVTDV (eyYeELpidIa XpPHONG,
BArio, Ponbela on-line) eivor TPOCAPUOCUEVO GE EMAYYEAUATIEG TPOYPOLUOTIOTES.
Onotadnmote oty o apydplog avalntmoet kdmoto TAnpoeopio. Léca oto Sabéoipo
VAKO, evdéyetar va odnynbei oe TA00G TANPOPOPIOY TTOL GTO pPeYOADTEPO PBabpd dev
ToV gival amopaiTNT Kot LTopel v TOV UTEPIEYOVV TTEPLGGOTEPO.

Axdpo TEPocOTEPO, OPICLEVOL OO TOVG 0Py aplovg EAANVES Tpoypappatiotés, £xovy va
avTeTOTicovy o mPOPANUe ¢ (ayyMKhg) YAdooag oto mepBaiiov demapnc (user
interface) mov d100€ToVV T EUTOPIKA TEPIPAALOVTA TPOYPAUUATIOUOD.

IToAloi  exkmaidevtikoi dev  ocvvnBilovv  vo  YPNOILUOTOOVV  €va.  OAOKANP®UEVO
TPOYPAUUOTIOTIKO TEPBAAAOV Yo TN SOUCKOAID TOL TPOYPAUUOTIOUOV, YTl dgv Bewpovv
KAmow0 KaTtdAANA0 Kot ¥pNoIpo Yo Tovg padntég tovg. Ipotiovv va wbncovv tovg pabntég va
gpyactovy o€ meptdirovta 6nwg to DOS 1 10 UNIX (eKTEA®VTOG TOVG HETAYAMTTIOTEG OO TN
YPOUUT EVTOANG). AVTO €yl WG AMOTEAECLLO T CTOTAAN CNUAVTIKOD ¥pOVOL 6TV eKHaBnom Tov
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EVIOADV TOV AEITOLPYIKOL o€ Papoc g ekpdOnong tov mpoypappoticpov. To amotéhespa eivor
otL, My avomap&iog KatdAAniov epyaleinv, £xovpue amdAEL ¥POVOL Kot TOADTIL®OV EVKAPUDV
v T KaAOTEPN ddacKaiin Kot TNV EKULAONGT TOL TPOYPALLOTIGLOV.

EIIIAOT'OX

Onwg oM avoeépbnke £xovv Yivel onUOVTIKEG TPOGTABEIEG Yo TNV OVARTTVEN EKTALOEVTIKDV
YAOGG®Y TPOKEYEVOL Vo VTOGTNPLYOEl TOGO 1 S1OACKAAIN TOL TPOYPOUUATIGHOD OAAG KOl Vo
Bonbnbovv ot apydplot oty ekpdbnomn tov TPoypappoTIcpoD. Evodlokticég mpotdoelg xovv
TOPOVCLOGTEL O TOVG EPEVVNTEG EITE LIE TO SLOBIKOOTIKO TPOTLTO EITE LE TO AVTIKEUEVOSTPUPES.
Eniong minBdpa gpmopikdv Aboemv datiBetal otnv ayopd. Agv vIApyEL OUMG HEXPL CNILEPO O
YADGGO TOL Vo OTOTEAEL £val AOALTA TOPASEKTO TPOTLTO ELGAYMYNS GTOV TPOYPUUUATIOUO Yo
apybplovg xpnoTe.
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