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EIZAT'QI'H

O paoeis dedouévav €xovv 1ON Tio® TOLg pio TOADYpov 16Topia. XT0 ddoTnua and TV EUEAVIoN
TOVG PEXPL OCNUEPA O GYEOLACUOG TOVG EYIVE GLOTNUATIKOG, 1) ALO00CT TOVG PEATIOONKE asbNnTd Kot ot
€QAPUOYEG TOVG ENEKTAOMNKAV ampocdoknta. Evd apyikd ot facelg dedopévav avtipetoniloviav anid mg
£va KOADTEPO EPYUAEID UNYOVOYPAPTONS, OE GYEOT UE TIG GUUPATIKEG LeBOOOVG LE XPIOT OpYEIV, KOl LE
TEPIOPICUEVT), KOTO OLVEMELD, EUPEAEID, ONUEPO TIG GUVOVIGUE VO XPNOILOTO0VVTOL oE TPOmeleg
TANPOPOPIAYV, GE KOOE LOPONG ETAPEIES KOl OPYUVIGHOVG TOV TPITOYEVOVG TOUED, GE UIKPES KOl LEYOAES
EUTOPIKEG EMXEIPNOELS, AAAG Kot 0d andolg akopo xprotes. O1 cVyypoveg facelg dedopévmv Pmopody va,
EVOOUOTAOVOVTOL O€ éumeipa ovothuata (expert systems, ouviopd. ES) 1 og ovotipota vmootipihe
amopdoewy (decision support systems, ocvuvtop. DSS) kot vo katavépovtal, HEC® OIKTOMV, GE HIKPEG N
UEYOAEG OMOCTATELS,

H e&amimwon tov epaproy®v Temv Paoewv ded0UEVOV GLUVOOEVTNKE Kol amd TNV avtioToyn adEnon Tov
OMOITNOEMY TOL TOPOLCIAlovTay YU OVTEG Kol, GUVOKOAOLOD, amd TNV EUEAVIOT] VEOV TAGEWV Y10 TNV
avantuén Tovg. Ao 0VGIMOEIS JOMICTMOCELG TOV UTOPOLY Ve Yivouv Yo TG PAoelg dedopévmv oruepa
glvat ol €€ng:

(1) Enavépyetor OA0 Kot M0 TECTIKO TO aitnuo vo £xovpe Paocels dedouévev OTIS omoieg va pnv
omofnKeveTAL LOVO Keipevo kot Sounuéva dedopéva oA Kot SEOUEVO OTOL0CONTOTE GAATG LOPOTIS,
omwc, Yo Topddetypa, ewdvo 1 video.

(2) "Exovv apyicet va yivovtol aioOnroi ot meplopiopol wov eniBAAAel TO0 OXECLOKO LOVTELO, KOBDG
VIAPYEL AVAYKT] Y10, AETTOTEPT] KOl TOAVTAOKOTEPT] dLOIGVVOEST] TMV OmoBNKEVUEVMV dEOUEVMY, Y1l
dnpovpyio EVEAKTOV Kot E0XPNOTMV SOUMV Kot Y10 SNAMGCT GNUACIOAOYIKAV GTOLYEI®V.

Ta 000 avtd Cntodueva odfynoav, Onmg Bo eoavel otn cLVEYELD, OTNV gUedvion TV hypermedia
Baocemv ogdopévav . Ot Paocels avtég OTOXELOLY OO TN Ui TAELPE Vo omoBnkevovy Oedopéva
SLPOPETIKNG LOPPNG KOl OOUNONG KO, o TNV GAAT, VO TO GUVOEOVV 1GYLPE Ko amod0TIKG PETAED TOVG.

Ot hypermedia Bdoeig dedopévov Gpyloav vo, Gu{nNTIOVVTOL GE [0 ETOYH TOV KOl W0 GAAT KOVOLPLoL
Thon eneavifétav 610 YOPO TNG avanTuéng AoyiolkoV, o object-oriented mpoypouuotiouos (object-
oriented programming, cuvtop. OOP). Avti 1 TpoypappoTioTiki) pebodoroyio avantoydnke Kupimg yio va
OVTILETOMICEL TO, TPOPANLOTO OV €YoV EVIOMIGTEL OTO YMDPO NG TEYVOLoying Aoyiouikod (software
engineering, cuvtop. SE), ka1 To. omoiot 0popoVoay TNV TOOTNTO TOV TOPAYOUEVOD AOYIoHIKOD ([e TV
gupeia évvola Tov 0pov "TodTNTO AOYIGHIKOV"), TNV IKOVOTNTO TOV AOYIGUIKOD VO GuvTnpn0el e0KoAM KO
vo xpnolponomnbei o€ KOWOLPLES EPAPUOYEG KOL YEVIKG TNV oOENOCT TNG TOPAy®YIKOTNTOS KATd TNV
avantuén Aoywopikod. H object-oriented @iAocogio Pprike epoappoyn o€ pio ogpd and mTpofAnuata
avalvong kot oyediaong amd 1o xdpo g [IANPoeopIkng Kot Xpnoiponoonke, dnwg Nrav endUEVO, Kol
010 o)edloopd Pacewv dedouévev. To OmOTEAEGLOTA TV TPOOTUOEIDY OV £Yvav MTAV EVOAPPLVTIKG
Kat, onuepa TAEOV, TOALEG epyacieg yivovTal oxetTikd e object-oriented oyediooud Pacewv dedopévav. Ot
TpAOTEG EUTOPIKES object-oriented Paoelg dedopévav eivar 10M yeyovag.

H napovca epyacio avaeépetal otov object-oriented oyediaoud hypermedia Bdocwv dedopévav Kot
givol ywplopévn o€ TEVTE PEPM:

¥10 mp®TO UEPOS (Kepdlata 2 katl 3) avaAvoviol Kol oploBeTodvTol ot vvoleg Tov object-oriented
TPOYPOLLOTIGHOD 0PEVOS, KO TV GLOTNHAT®V hypertext, multimedia kot hypermedia apetépov.

Y10 de0TEPO pEPOG (Keparata 4 wg 9) artiodoyeiton 1 emthoyn Tov object-oriented poviélov yio 10
oxedoopd pog hypermedia Pdaong dedopévev, TOPOLCIALETOL O OYESIOGUOG OVTOG KOl OVOADOVTOL
empépovg {nmuata 0nmg 1 vrootnPiEn Oyewv (views) kol ekdoy®v (versions), kabdg Kot 1 dioyeipion
pog tétolag Paong. Emiong mpoteivovian Avcelg yioo to {itnpa Tov user interface yio Pdoeig hypermedia
Kot TEPLYpAQeTaL 1o, ONAMTIKT YADGGO Xelpiopol dedopévav (data manipulation language, cuvtop. DML)
Yo T oyedacpuévn Paon.

Y10 1pito pépog, (kepdahoto 10) a&loloyeitar o MPOTEWOUEVOS GYEOIOOUOG KOl OVOPEPOVIAL Ol
SUVOTOTNTES TOL Yo EMEKTOOT.

Y10 tétapto pépog (mapaptiuate A, B xot I') mapovowaletor n epyacio mov €xel yivel yu va
viomomBei peArovtikd po. mpwtdtunn hypermedia Pdaon dedopéveov otmmpiypévn otn oxedioon mov
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avantoyxbnke NoN ovykekpévo mapovowalovtol (i) To oyfua g object-oriented Pdaong dedopévev
(mopaptmuo A) (ii) o opiopdg o BNF pog OMA®TIKNG YADOOOG Y10 TO YEPIOUO T®V OEOOUEVOV
(mopaptnuo B) ko (iii) o k@G mov ypaotnke oe C++ yioo T dnpovpyio. Pog Ip@TOTLANG PAOTS
(mopaptuo I).

TéAOG, 0TO TEUMTO Kot TEAELTAIO HEPOG (Topapthnata A kot E) mapatibetor éva yYAmoodpt TeVIKGY
opwv Kot Biroypagic. To YAOWGGAPL TEPIEYEL TOVG OYYAIKOVS OPOVS OV XPELAGTNKE VO, LETAPPOOTOVV,
KOO Kot €vav KOTGAOYO HE OPOVG TOL MOPEUEWVAV OUETAPPOOTOL, EAAEIYEL OOKIL®MV EAANVIKGOV
avtiotoyywv. Katd v amdédoon tewv ayyAkdv Opwv &ytve mpoomdbelo vo omodobei 10 vonua Tov
TP@TOHTLTTOL KoL OYL amAdg va. dobel n avtiotoyn AEEN 1o amotélecpo iowg pepicég popés va. Eevilet,
eanilovpe Opmg OTL TEAKE B0 d1EVKOADVEL TNV KaTavonoT Tov Kelévon. TéELog, Oa mpémel va onpelwbei 1o
0Tl v, HEYAAO HEPOG amd TNV epyacios avtn otnpiletol o€ anoTEAEOUATE TTOV TPOEKLYOV ONd TNV
€PELYNTIKN dpaoTnPldTNTO TNG EAANVIKAG opadag Yo To task HYPERATE tov project SAFE tnv onoia
OMOTEAOVV, EKTOG OO TOVG YPAPOVTES, O AVOTANPOTNG KoBnyntig Tov Tunpatog [IAnpopopikng Miyding
Xotlomoviog, ot petamtuylokoi @outntég Mapion Zanitomoviov kot Miygding Boalipyidvvng, kot m
nmpontuylaky eourftplo Katepiva Anponodiov. ®@EAovpe Vo E0XOPIGTGOVLE OAOVG VTS Yio TN PonBeid
TOVG.

ABnva, Xentéppprog 1990

Kdotog Basthakng
Anunpng I'kodokog



1. OBJECT-ORIENTED ITPOTPAMMATIEMOX KAI MEGOAOAOT'TEX

1.1. O1 apyés tov object-oriented npoypopuuaticuov

H évvoia tov object-oriented TpoypaploTIGHOD GPYLIGE VO LOPPOTOLEITAL 6TO PEGA TNG SEKAETIOG TOV
'"70. O object-oriented mpPOYPUUPOTIOUOS EYEL MG OTOXO TNV aLENON NG TOPOYOYIKOTNTAG TOV
TPOYPOUNOTIOTOV KOl TNG IKAVOTNTOG TOV TPOYPOUUAT®V Vo covigpodvior ebkola  (program
maintainability) kot Oempeitar 10 Tpito onpavikd Prine TPOg TNV KATELOLVOT QLT LETG TNV EICAYMYN TV
YAWEoWY Tpoypounatiouod vwnlobd emiméoov (high-level programming languages) 611G apyég TG deKaeTiog
Tov '50 ka1 Tov dounuévov mpoypouuotiouod (structured programming) oto péca g dexoetiag Tov '60. Av
Kot G TOPO Ogv £XOLV J10TLTMOEL GOEN KPITPLO COUPOVE LLE TA ONOi0, 01 YADGGES TPOYPUULOTICHOD VO
dwywpilovtor oe object-oriented kot un, ooivetor O0TL TEGGEPO YOPAKTNPIOTIKE 7OV Oo Tpémel va
vrootnpilel pio YAOGSO TPOYPOULATIGLOD TPpoKEEVOL Vo BewpnBei object-oriented gival n apaipeon twv
Jdeoouévwv (data abstraction), | wepryapdkwaon twv dedouévev (data encapsulation), 1 kAgpovouikotyta twv
1iotitwy (property inheritance) kot o wolvuoppiouds (polymorphism) ([PIN88]). Alho Kpithple. TOL
&xovv mpotadei givar 1 dSuvaTdTNTO Yo OPISUO apnpruévey TOmwy dedouévwy (abstract data types), kot n
000001 OLPOPETIKNG TOVTOTNTAG YI0L KOOE OVTIKEILEVO e XPNON mpoadiopiatdv aviikeuévwy (object
identifiers) (([PAR89]).

Kevtpikn €vvola yio Tov object-oriented mpoypaplatiopo ival ta aviikeiuevo, (objects). Xwpic avtd va
OmOTEAEL KOl OPIGUO, UTOPOLUE VO TOOUE OTL G OvTIKEinevo péoa oto mAaicwo Tng object-oriented
eoooeiog Bempeital kabe dedopévo kot kdbe Aoyikn ovtotnte amd doegdopévo. Méoa og €va YVio10
object-oriented mepifdAlov, Omwg, v mopaderyno, 10 mEPIPAAlov Trg Smalltalk-80, avrtuceipeva
BewpobvTol Kot To KOUUATIO KOOIKO TOV VIAPYOLY O OVTIoTOLYN apyeia. TN YeViKT], ®oTd00, nepinTmon,
WAGVTOG Y10, i, object-oriented yAdooo umopoldue vo Oempovpe 0Tl 0OG OVTIKEILEVO VOOOVTOL HOVO TO
dedopéva.

Me 10V 0p0 apaipeon EVVOOVUE TNV OVOTAPAGTUOT EVOS TOADTAOKOV OVTIKEILEVOD KOTA TPOTO TETOL0
GOTE VO 1NV €ivol amoapaitnTn Yo TNV Kotovonon g AEITovpykdTNTog 1 TNG XPNOOTNTAG TOV 1] YVOON
NG €0MTEPIKNG TOL dourg . Avto Ppicketal oe TANPN avoAoyio LE TOV TPOTO TOL Ol (VOPWTOL CKENTOVTOL
KoL EVEPYOUV: OAOL, Y10 TOPAdELYLLD, EEPOLV TN XPNOIULOTNTO EVOS AEPOTAAVOV, XWPic, OU®S, Vo yvmpilovy
TOPOAANAC KOl TOVG PUOTKOVG VOLLOVG OV EMITPENOVY GTO OEPOTMAGVO VO TTETUEL, 1| TIC AEMTOUEPEIEG TNG
KOTOOKELTG TOV.

H aoaipeon éxel okond va anaAAGEel TOVG YPNOTES OO TNV OVAYKT VO EEPOVV TIG ECMOTEPIKES OOUES
avOTaPGoTAONG TOV OVIIKEWEVAVY. ATO TNV GAAN TTAELPA, N apYN NG TEPIXUPAKWONS GTOYEVEL OTNV
TPOOTAGIO TV 0€00UEVMV OO TNV TaPEUPAoT] TOV XPNOTAV. ZOUP®VE LE TNV apXf] aUTH £vag XPNoTNG
£xel dikaimpo TPOoTELNONG OTO OE00UEVH EVOC AVTIKEILEVOD PUOVO HECH TPOKAOOPIGUEVOV S1O0IKOCIOV
mov ovoudlovtot uéBooor (methods), 1}, avtioTpoQa, T0 KAOE OVTIKEILEVO TAPEYEL GTOVG YPNOTES OUKOIOLLOL
VO TPOCTEAGCOVV TO OEOOUEVO TOL O}l LE OMOLECONTOTE AELTOVPYIES, CAAG LOVO HECH TOV OIKMOV TOL
Agrtovpyidv mpoorélaons (accessor functions). Me tov TpdnO T mTPOoTOTEDETOL 1| akepardTyTa. (integrity)
Kot 1 ovvémera (consistency) TV SESOUEVOV, EVAD TOPOAANAC TPOGTATEDOVTOL KOl TO TPOYPAULOTO TOV
YPNOTAOV 0o oANUYEG MOV PmOpEl v YivOuv OTNV €0MTEPIKT dOUT| TV avTIKEWEVOMY. Me dAAa Adyia,
dedopéva kot HEB0doL TapPovclalovTol GTOV ¥PNoTN ooV £VO EVINIO TOKETO , TO OMO{0 TEPIEYEL OTO ALOPUTO
ECMTEPIKO TOV TMPOOTOTELUEVO TO OEOOUEVA, KO OTO 0poTd TOL TepifAnua Tig nebddovg, ol omoieg
OTOTEAOVV KOl TO LOVO TPOTO EMKOIVMVIOG TOV TOKETOV OVTOV LE TO TPOYPULLOTIOTIKO TEPIPALAOYV. AVTd
TO TOKETO AmOTELEL EVOL OVTIKEILEVO .

Ta avTIKEIEVO TOV TEPIEXOVV E0MTEPIKE Ta (Ot dedopéva Kot dtobétovy eEmtepikd Tig id1eg HebddoLg
Yo TN XPNOT TOV dESOUEVAOV aVTOV OUadoTO0VVTaL o€ [ kAdon (class). Ta avTtikeipeva Tov avijkovy og
Kamowo kKAdom ovopdlovion otryuidtome TG KAGoNg avtig (class instances). Olo To oTiypidTOIO Hi0G
KAGoMg £xouv TIS d1eg yapartypiotikés (attributes), ot omoieg OL®MG PTOPOLY VO TOIPVOLY S1APOPETIKEG
TILEG Y10 O10QOPETIKA GTIypdTUTO. Ot YopaKTNPloTKég Hiog KAGong ancwkovilovtol oTig uetafintés (data
variables) Tov avTikelpnévav g kKAGoNg avtig. Eival duvatd kanoto KAGGT va, unv £XEL GTIYHIOTUTO, OAAG

3-
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VO VTAPYEL HOVO KOl HOVO Y10 VO, OHOOOTOI00VTOL, KAT® 0omd TOV Oplopd Tng, ovvopeis pébodot ko
YOPOKTNPIOTIKEG. Mo TéTowo kKAGon O ovoudleton apnpnuévy kAdon (abstract class). Ot pébodot piag
KAGOMG OmoTEAOVY TO dnudato tuijue (public part) Tng KAAoNG avThG, Le TNV €vvola 0Tt péB0dOL 0mo OAEg
T1G GALEG KAAOELG £XOVV OIKAIOUA VO TIC TPOSTEARGOVV KUl VA TIG XPTGILOTOGOVY, EVED T SEGOUEVO [LI0G
KAGOTMG OmOTELOVV TO 101wTIKG Tufuo. (private part) TG KAGoNG avTnig, pe v €vvola 0tt udvo ot puébodot
NG GUYKEKPIUEVNG KAGONG UTOPOVV VO TO. TPOGREAGGOLV KOl VO, TO. XPpnoilponotjoovy. Ot YAOGOEG
TPOYPOLLOTICHOV Kot Ta. S1d@popa TPoiovTa Aoyloptkod mov vrootnpilovy aviikeipeva, dgv vrootnpilovv
OVOYKOOTIKG Kot KAGoelg oviikewévov. [ v mpdtn koatnyopic mpoioviwv £&xel mpotabei o
YOPOKTNPIOUOG faciouéva ota. avuikeiueve (object-based), evd yio tn dg0TEPT KOTNYOPIiOl O XUPAKTINPICHOG
mpooavatoliouéve. ota. ovtikeiueva (object-oriented) (WEG87]).

Ot KAGoElg opyavavovtal o€ epapyics kAdoewv (class hierarchies) oTig onoieg kGBe KAGOM TOL €ivol
mondi g GAANG kAdong ovopdleton vmokddon (subclass) Tng KAGoNg aLTAG, Kot KGOe KAGon mov givol
TOTEPAG KATOIOV GAAWV KAAoE®V ovopdletol vmepridon (superclass) tov Khaoemv ovtdv. Kabe khoon-
mondi (child class) oe o tétown epapyio KAnpovopei 1600 T dgdopéve 660 Kot TiG pebddovg Twv
KAdoewv-yovéwy g (parent classes). H 1010tnta vt ovopdleton wiAngpovouixotyra . Oo mpémel vo
onuewwbel 611 o1 évvoleg TV KAACEWMV, TOV 1EPAPYIAV and KAGGES KOl TNG KANPOVOUIKOTNTAG OEV
ELOAVICTNKOV Y100 TPGOTN Qopd e TNV object-orinted @locopic, oAAG l0MyONoAV KaTd TN deKaETiOL TOV
'60 ot Simula67, pio YAOGGQ QTIyHEVT] E101KA Y10 VO EMAVEL TPOPANULATE TPOCOULOIMONS. YTTAPYEL KO 1)
mepintwon o KAGon-todi vo kKAnpovouet dedopéva. KMACEOV GAA®V Ol TIG KAGGEIG-TPOYOVOLS TNG
(mpdypa mov katd kdmowo Tpémo mopaPialel Ty epapyio TV KAACEMV). TNV TEPINTMOON VTN Aéue OTL
éxovue mollomdn kinpovoukétyra. (multiple inheritance). Ov mepiocotepeg object-oriented YAMOOES
TpoypoppoTiopol vrootnpiovv oe pikpd Pabud v woAAGTAN KANpovouKOTNTe. AVAAOYO HE TNV
viomoinon g kGBe object-oriented YADOOUG TPOYPOUUATIONOV, [io, KAGON-ondi umopei va Exel | va. unv
£Xel QUEOT TPOOTELOOT), LEGO omd TIG HeBAdOVS NG, oT dESOUEVE TOV KAPOVOUEL OO TIG VITEPKAGOELS
g. Eivou dvuvoto pia kKAdon va emavakadopicet T Asttovpyio pog pefdd0v mov KAnpovounce amd Evav
TPOYOVO TNG. TO QUIVOUEVO OVTO OVOUACeETal modvuoppikds emavopiouds (polymorphic redefinition).
Tevikdtepa, givat Suvatd pio HEB000G va epeavileTol o€ TePIOCOTEPEG OMO Lio KAGOEIG LE OOUPOPETIKOVG
0pIoHOLS TO QUVOpREVO 0VTd ovoudletar molvpoppiouds (polymorphism). ‘Otav 0 mOALHOPEIOUOS
epapudletar o€ 1EAEGTEG, TOTE OvopaleTon emipdptwon tedeatdv (operator overloading). EdG® 0o mpénet va,
onuelwOel 6Tl TOAUOPPIKA YOUPUKTNPIOTIKG VITAPYOLY Kot 0TIG cLUPaTIKES, Un object-oriented YAdooeg (o
010G TEALEOTNG, Y10 TOPASEIYLLD, XPTCILOTOLEITUL KOTA KOVOVO Y10 TPOGHEST TPAYLOTIKAV KOl OKEPULMY,
Kot 1 1010 EVIOAN ¥pnoiponoteitatl GuVHOMG Yo, ovayvmon aplopdy Kot xopoKTipov). 115 object-oriented
YADGGES, (OTOGO, O TOAVUOPPIGHAG AVOSEIKVVETOL GE PBOCIKO YOPUKTNPIGTIKO TOV TPOYPUUUOTIOLOD KoL
vevikeveTal Yoo OA0 o, €101 dedoUEVmV Kot Yiol OAES TIG AELTOVPYIES.

KaBe gvtodn evog mpoyplipupotog ypappévou oe pio object-oriented yAdooa vAomotgitol pe amootoln
unvoudtwv (messages) o€ ovtikeipeva. To Lnvopato £X0VV MG ATOGTOAN VO EVEPYOTIOGOVY KOBOPIGUEVESG
nebddovg Mote o1 TeEAevTaieg Vo dpAoOLY OTO OVTIKEILEVO 1| CAAMG, OTOV To avTikeipeva Aopfavovy
UNVOLLOTO, EVEPYOTOLOVV KATAAANAES [LEBOOOVG TOV dpovy TTAv® oTo Tp®Ta. 110 cvyKekpéva, OTav Eva
pivopo eOdavel og évo, avTiKeipevo, 10 UMVupe Yayvel, otn AioTo TV AEITovpYIdY TNg KAAoNS dmov To
avTIKEILEVO OVAKEL Yoo por Agttovpyio mov Ba evepyomombei. Av 1 Aswrovpyion avth O Ppedel exel
avalnteitoar ot AMoTo TOV AETOVPYIDOV TNG YOVIKNG KAGOTS, KOK., Léxpt vo Ppedel og kanow kAdon. H
OAANAETIOPOOT OVTIKEHEVOV KO UMVOLOTMV HOG KAVEL va Aépe 0Tt Ta. avtikeipevo o€ pio object-oriented
YADGGO TPOYPAULOTIOUOV EIVOL eVEPYNTIKG, OE OVTIOOOTOAN UE TO madnTIKG OVTIKEILEVA TOV KAOGIKGV
OAYOPIOHIKGOV YAMGO®V TPOYPOUUATIONOV. Oa Tpénetl €0d vo onuel®ooviE Twg dtov Afyetar 0Tl "Tal
avtikeipevo Aapfavouy unvopaTe Kol evEPYOmolovV KOTAAANAES neBodovg” dev vmovoeital Kavéva €i0og
TopOANANG enelepyaciog: ot object-oriented YADGGEG TPOYPAUUATIOLOD dEV EYOVV GYXEOIOOTEL Yoo VO
OVOKOADTTTOVV TOPOAANAO HEGO GTO, TPOYPALLLOTO, CGALG Y10 VO, SIEVKOAVVOUV TNV ovAnTLEN TTO KOAGDY
npoypoppateov. To O0Tt n 0 1 QOGN TOL UNYOVICHOD EKTEAECONG €VOG TPOYPAUUOTOS UE TEPATUO
unvoudtwy (message passing) emidéyeTol TapaAANAT VAOTOINGOT, 0 OMUOIVEL VTOXPEMTIKAE OTL Ol object-
oriented yA®ooes givar Kot mopahAniec. H extéleon tov mpoypoupdtov otig object-oriented yA®ooeg
TPOYPUULATIGUOV 01 0Toieg Exouvv avamtuydel wg Tthpa ivor oelplox.
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1.2. 2. Object-oriented ylaidc6es mpoypaupuatiouod

Tnv tehevtaio dekoetion Egovv avantuybei OpKETEG YADGGES TPOYPAUUOTIGHOD TOV KWVOUVTOL GTNV
TPOYLG TOV TPOGAVATOAIGHOD GTa avTiKeilevo. Oa mpémel va Tovpe £d® OtTL otolyeia object-orientation
GUVOVTAUE KOl 0€ TOAOTEPES YADGGEG TPOYPOUUATIGHOD TNV EVVOLd TNG TEPLYOPUKMOGTG dESOUEVOV, Yo
mopadeylo, T ovvavtdpe ota waxéta (packages) g Ada kot oto avrikeiueva (objects) tng Simula, ot
onoieg avantoxOnkav 10 1960 ko to 1970 aviictoya. Aev pumopodpe, ®6T060, Vo TOOUE OTL QVTEG OL
YADGOEG TPOYPOUUOATICHOD givol object-oriented a@oV Ogv 1KAVOTOOUV OAEG TIG TPOUMOOECELS MOV
avaeépOnKay mo Tave.

Ynapyovv 000 mpooeyyioelg ywo i Onuovpyio. pog object-oriented yYAMDOOOG TPOYPUULOTICUOV.
Mmropei kaveig va Eekivioetl and moAd younAd eninedo Kot vo yTicel (o evieddg véa YADOOoO, 1 Vo TApEL
pio amo Tig 1101 OVOTTVYHEVEG YADOOES TpoypappotTiopo (m.y. Pascal | C) kot va tnv enekteivel £161 GOTE
vo vrootnpilel Kot xapaxtnplotikd object-orientation. Kat ot 600 npoceyyicelg £x0uv o VIEP KO TO KATE
TOVG, T0. omoinl Ba EETAGTOVY TOPUKATE.

1.2.1. Smalltalk-80

Eivot yevika mapadektd 0TL | YAOGGO TPOYPOUUATIGHOD TOL 0KOAOVOET 10 ToTA T1G apyES Tov object-
oriented mpoypappatiopov gival  Smalltalk-80 ([PIN88] kot [KAE86]). H Smalltalk-80 avartoybnke oto
gpyOoTNPlO TNG Xerox Kot KVKAOQOPNGE 6TO EUNOPLO OTIG apyEG TG dekoeTiog Tov '80. Xfjuepa vrdpyovv
ekd6oelg ¢ Smalltalk-80 wov tpéyovv oe vmohoylotég Apple Maclntosh, oe otafuovg epyaciog Sun, og
IBM PC ovppatodc vmoroyiotég Kabmg Kol o€ GALES Uy avES.

H avéntuén g Smalltalk-80 £ywve oOpemva pe v tpdtn 0md 115 600 TPOGEYYIoEIG TOV AVaPEPONKAY
o Tave, dNradn apyoe and mold younAid. H Smalltalk-80 éyer moAd anmdd cuvtoktikd, kabmg Ola Ta
OVTIKEIUEVO £XOVV OUOIOUOPPT] OVTIUETOTICT OLTO TO YEYOVOS 16YVEL OKOUN KOl Y10 TO KOUUATIO, TOV
KOOIKO TOV OmOTEAOVV TO TEPIPAAAOV TPOYPAUUATIOUOV 1 TOL avanTOosovVTol péca oto Televtaio. ‘Etot,
N ovvraén ¢ Smalltalk-80 opilel pévo T1g mapaxdtem Asrtovpyieg (mov eivon apKeTEG Yoo TNV avATTLEN
OTOOVONTOTE TPOYPAUUATOG OTN YAMDGGO 0vTH): ONAMON HETAPANTOV, EKYOPNON TWUDV, OTOCTOAN
UNVOUOT®V OE OVTIKEIUEVE, OPIOUO KOWVOUPLOV KAACEMV Kol oplopd Kowvovupiwv pehodwv. Ot dvo
terevtaieg Aertovpyieg yivoviow pe ) Porfbewe tov browser tov cvortipoaroc. Katd tn dudpkeo g
eKTéLEOT G EVOG Tpoyphpupotog Smalltalk-80, eivar duvatd va exyopndodv oty 010 petafAnt avrikeipeva
Sdwpopetikdv tonwv, Kob®c 1 Smalltalk eivar yAdooa npoypappoticpod aclevaov torwyv (weakly-typed
programming language). Katé cvvéneio, epdoov yio KAOE TOTO AVTIKEILEVEOV EXOVILE, YEVIK(, OLOPOPETIKES
pebddovg, n enthoyn g nebddov mov avTIcTOLKEl GTNV ATOGTOAN EVOG UNVOUOTOC GE [id LETOPANTH TG
Smalltalk-80 yivetar amokAielotikd Katd tnv dtbpketa TG ektéleons evog mpoypappatoc. H ddmta ot
glvat yvooti| og kabvotepnuévy oéoucvon (late binding) Tov petafAnTdvV e KAAGELS OVTIKELEVOV.

H Smalltalk-80, 6pwg, eivar k@t nepiocdtepo and pio anAn YAOGGO TPOYPOUUATIGHOD: anoTeAEl Eva
0AOKANPpO TEPIPAAAOV aVATTTUENG TPOYPUUIAT@V, TO Onoio apevOS meplopfdvel OAa ta epydieia mwov
ypewlovial yio Tov mpoypappatiopd, omog text editors, debuggers kAm., Kot aQETEPOV TAPEYEL GTOVG
xPNoTES TN SuvaTdTNT V. KIvnBoUV PEGH GE OAOKANPO TO GVUGTN O LEGE TOL browser Tov Slab£TEL, Kot va
Kévouv aiAiayég 6mov avtol kpivouv okompo. O browser mapéyet eniong epyaleio yoo TV enkovovia
OGOV TPOYPAUHATIOTOV pYalovTal Tavm 6To 1610 TpdypapLuLaL.

H opotopopeia avti tg Smalltalk-80 propei va yopaxmnpiotel o@éiun 1 Promticy. And v pia
mAgvpd, 10 mepPdiiov ¢ Smalltalk eivar mohd @kd kou edyxpnoto (glvar avtd, pdAcTa, TOL KOTA
YEVIKT] opoAoyia £xel EMNPEAGEL TNV PGTLOGOQIN APKETMV CLGTNHATOV LETAED TOV OTOIMV GLYKATAAEYOVTOL
o Maclntosh «at to Lisa tng Apple) kot napéyet 6ia ta epyareia o TNV avATTLEN TPOYPAUUATOV. ATt
mv GAAN TAevpd, ®OTOGO, OvayKAlEL TOVG MPOYPOUUATIOTEG VO EYKATAAELYOLV TO TPOYPOAUUATIOTIKG
neptaiiovta pe ta onoia Egovv eEotkelwBel. 1o petovéktnua avtd Oa npémet va mpootedel o OTL dev
VRAPYEL, HEXPL OTIYUNG TOVAAYLIoTOV, uetaylwtriotig (compiler) g Smalltalk, mapé pdévo diepunvevtés
(interpreters). AAAo éva onpeio g Smalltalk mov £xet cvlnOet etvar To 611 emTpénet o GAeg TIC KAGOEIG-
TOd18 va EYOVV TPOoTEAAGT] 6Ta dEdOUEVE TV YOVIKOV KAacemv. To yeyovog avtd mapafidlet v apyn
NG MEPLYAPAKMONG, AoV pio dAlayr 611 SouN TV SE30UEVOV HIAG YOVIKNG KAGONG GUVERAYETOL AAAAYES
oT1S HEBOS0VG OA®V TV KAAGEDV-0TOYOV®V NG,
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1.2.2. Objective-C

Xe avtifeon pe t Smalltalk, n Objective-C (J[COX86]) d¢ otidytnke ond v apyn, GAAL pe v
euevTELON object-oriented YOPOKINPIGTIKOV O©E WO YVOOTH Kol TOAD  JS00E00UEV]  YADGGO
npoypappoticpov, 1 C. H Objective-C avantiydnke and tov Brad Cox ota péca tng dekaetiog Tov 1980.
Avtog givor ko1 o Adyog ywoo Tov omoio dev vmdpyovv petayAmttiotég g Objective-C, aAld povo
uetoppootés (translators) mov petaepalovv tov mnyaio kddiko g Objective-C oe mnyaio kd@dwka C, Ko
ond exel ko té€pa 6ivouv Tov KOdIKA 0TV o€ £va petayhottiot yia C.

H ovvtaén 1tng Objective-C divel T duvatotnta Y opiopd vE®V KAGGE®V KAl Y. OTOGTOAN
unvopdtev og avtikeipeva. To avtikeipevo mov B Adfovv ta unvipoTa avtd TpEnet vo £xovv dNAwOE pe
Tomo id , mov eivar Kot 0 povadikog Tomog dedopévav g Objective-C o omoiog dev vrdpyet ot C. O 10m0¢
oVTOG YPNOILOTOLEITUL Y10 OAES TIG KAAGELS TOV QTIAXVOLV 01 TPOYPUUUOTIoTES. [ T1g petafAntég avtoh
TOV TUTOVL 1oYVEL 1] KOBVGTEPNUEVT] OEGLEVGT, EVD Y10 OAEG TIG GALES HETOPANTES 1) OEéopevon elvan Tpowpn
(early binding) (dniadn n emthoyn ™¢ uebdS0vV TOV AVTIGTOLYEL GTNV AMOGTOAN €VOG UNVOUATOG GE L1
peTaPAnTy yiveton Kotd tn Sigpkela tng petayAdttiong (compile time)). Ot petafintég mov opilovtal oe
Kémoa kKAaon g Objective-C dev mpooneddlovtal dueco amd tig nebddovg twv vrokAdoemv tg. Ta
opyeion mov mePEYOoVV TIG MEPLYPAPES KAAoEwV glval duvatd vo petoylottiloviol Exmplotd Kot vo
GLYKPOTOVV Ui BA0ONKN 1o Tov optopd vEOV KAAoe®V 1| TV avantuén npoypoupdtomv. Ta apyeio mov
TPOKOITOLV Omd TN d1adIKoGior avTr) TG HETAPpPoong ovopalovtan software ICs , Kat' avoAioyio Tpog Ta
NAEKTPOVIKE OALOKANPOUEVO KUKADUOTOL.

‘Evag mpoypappatiomg tg Objective-C umopei voo xpnopomotoel v Kovovple. oOVIaEn mTov
TPOCPREPEL N YADGGO Kol vo Tnpnoel OAeg TG apyEg Tov object-oriented mpoypappotiopov, 1 vo
gEakolovBNoeL va xpNOLOTOLEl TIG YOUNAOD eTmESOV TEXVIKEG OV Ypnoponoovvial ot C 6nws eivor N
angvbeiag mpoonédaon otn pviun, n xpnon bit-fields (uetofintdv tov onoimv 10 péyebog dnidveron
angvbeiag oe TAN00¢ dvadikdv yneinv), kKit. [apatnpovpe, emopévec, 4Tt | €0OHVN Yo TV THPNCN TOV
apydv tov object-oriented mpoypappoaticpol petatoniletor omd v 810 T YAGOOA TPOYPOUUATIGHLOD
otov mpoypoppotiot. Etvar yevikd apeiforo av xdértt t€toto eivon emBountd, éotw Kot av moAroi
TPOYPAUUOTIOTES TO OvTIHETORI{ovY BeTiKd, pe TO emyelpnua 6Tt TOVG mOpExeTar 1 dvvatdtnta va
YPNOLOTOW|GOVV OMOTEAEGHOTIKES (ATd AmOY™ XPOVOV) KOt SOKLLOGILEVEG TEXVIKES.

1.2.3. C++

H C++ ([BERS88]) avantoybnke ota epyootipio g AT&T, omov eiye avantuybei xor n C, kot
KUKAOQOpNOE 0TO Unopilo nepimov 1o 1985. 'Onmg kot n Objective-C, €161 kau 1 C++ d¢ ytioTnKe omd TV
opyn, aAAG pe v eméktaon g C pe object-oriented yoapaxtnpiotikd. H Swdikacio dnpiovpyiog
exteAéOIL®V apyeiov eivarl emiong mapopota pe avth tng Objective-C, dnhadn TpdTo £vog LETOQPACTIG
petaepdlel Tov kMo g C++ o€ kMoo C, kot Kotomy Evag PeTayAmTTioTg C mapdyel T0 EKTEAEGILO
TPOYPOLLUQL.

H C++ éyel enekteivel 1o ovvtaktikd g C €10l OoTe Vo mePAAPel duVOTOTNTEG Yo Oplopd VEQV
KAGGEMV KOl OMOCTOAY UNVUUATOV GE OVTIKEIHEVA. YTOAPYOULV OKOUN Kol GALEG EMEKTOOEIS, OMMWG M
EI00YOYN NG £VVOL0G TOV mpwToTdov uiag ovvéptyong (function prototype) mov apydtepo v10BETHONKE
oamo tv ANSI C, n dvvatotnta ywo xAjon ue avapopd (call by reference), k.6. H C++ givanr yAdooa
1oyopdv toHmwy (strongly typed), dnAadn kdbe petofAnti £xetl Evav Kot LOVo TOTO GTNV TEPLOYH 10YDOS TNG
(évav omd Tovg TOmoLG oL vrapyovv oty C N pia amod Tig KAGoEIG 1 doués (structures) mov €xel opicel o
xpNoC). To yeyovog avto givar apketd deopentikd Kot teplopilet T xpnodtnta 10V ToAvpopeiopov. H
C++ ypnowonoiei mpdwpn déopevon o TG UETAPANTEG TNG EKTOS OV O TPOYPUUUOTIOTIS (NTHOEL UE
€101KN ONAwO™N Kamolog nebodov vo oyboel Kobvotepnuévn déopevorn. H ypfion tng xobvotepnuévng
déapevong eivat emiong apKETE TEPLOPIGUEVT KO UTOpPEL va, ypnoiomomOei pévo yio KAAGELS Tov 1 pia va
glvar apeon M €upeon mpdyovog g GAANG. O TPOYPOUUOTIOTAS Umopel emiong vo. opicel av KAmol
petafAnt) M pébodog piog kAdong o eivon onudoia (public), dNAodN TPOGTEAGGIUN GO OMOI0ONTOTE
TUAHO KOO, xpnoonotel 1o avtikeipevo, rpootatevuévy (protected), dnAad mpocrnerdoyn povo and
Tig peBdOoLG TG KAAoNG 0oV opileTal Kol TV amoyovmy TG, 1 diwtiky (private), SNAadT TPOCTELAGIUN
pévo amd Tig ueBodovg g KAGoNG 0mov opiletal. Mmopovv akoun vo optoTolV piles ovvoptioeis (friend
functions) oTIg 0OiEg EMTPENETOL 1] TPOGTEAACT] KON KOl OTA 1O1MTIKG 0£d0UEVE KAMO10G KAGONG,
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'Onwg otnv Objective-C, €101 kKot 6tn C++ 1 €0OVVT Y10 TNV EQOPLOYT TOV 0pydDYV TOV object-oriented
TPOYPUUUOTIOUOD BOpaivEL TOV TPOYPOLLOATIOTH] KOl Ol TO UETAYAMTTIOTH, TPAYLLO TOV TOPOLGIALEL TO
TAEOVEKTNUOTO KOl TO LELOVEKTNLOTO TTOL ovapépdnikoy mo ndve. Ewwd otn C++, n mopaPiocn tng
object-oriented IA0GOQI0G O1EVKOADVETOL AKOLO TEPIGGOTEPO, KAOMS O TPOYPALLOTIOTIS ival duvaTd va
napafidoel TNV apyn g meprapikmong opiloviag KAGOEIG e NUOCLO 1| TPOOTOTELUEVO dEdOUEVD, 1
OKOLLOL KO 1O1OTIKG dE00UEVOL TOL 0TToia, TpoomeAdlovTal e PIAES GUVOPTOELS.

Ynapyovv BéPata ko GAAeg object-oriented YADGOEG MPOYPOUUOTIGHOD 7OV EYOLV OMtovpynOel
ovpemvo pe Tig nebddovg mov meptypdwoape. [apadeiypato object-oriented YAWGS®OV mov avomtdydnikov
amo v apyn eivar ) Eiffel ko n Trellis/Owl, evd pe enéktaon copfotikdv yAooomv onpovpyndnkoy n
Neon (Bactwopévn otn Forth), o1 ExperCommonLisp, CommonObjects kot Flavors (Baciopéveg ot Lisp),
1 Object Pascal (Baoiopévn otnv Pascal) kot dAAES.

1.3. Object-oriented uc@oodoloyiss cyeorocuov

H ¢1hocoeio To0v TpocovatoAicpod ota avtikeipevo dev e§aviAeital 6TV avantuén KAmolmV YAOGGHV
TPOYPOULOTIGHOD UE PEPIKO GLYKEKPIUEVA XOPAKINPLOTIKA. o mpémer pdAlov va piddpe yw object-
oriented peBodoroyieg, mapd amid ywo object-oriented mpoypappotiops. Ot pebodoroyieg avtég diémovv
v avantuén Tov AOYIoHIKOD Old TO OTAO0 TOV OYESCHOD HEXPL TO OTASI0 TNG VAOTOINGONG Kol TNG
ovvtipnong. EWwd ot object-oriented pebodoroyieg yio oyedaopo cival Wwitepo ONHoPIreis, kab®G,

og avtibeon pe Tig GAleg pebodovg, o object-oriented oyedlaopog (object-oriented design, cuviop.
OOD), ovuvoéel To 0€0OUEVOL KOl TIG AETOLPYieg HE TETOO TPOMO, MOTE VO OPYOVAVETOL GE KOAG
ovvepyalopeveg evotnteg Ot Lovo 1 eneEepyacio oAl Kot 1 TAnpogopio ([PRES2])

O object-oriented oyxediaondg omotereitar, oduemwvo pe 1o Aopevoev (Lorensen, [LORS6]), ano ta
&&nG €6 Prpato :

(1) Avayvhpion TV OVTIKEWEVMV TNG CLYKEKPIUEVNG EQUPUOYNS Kol TV KAGGEWOV OTIS OMoieg
opadomolovvTal anTé. Ot KAGGEIS AVTEG TPENEL VO avOyVOPIilovTol and TIG 7o YEVIKEDUEVES TPOG TIG
mio elerdikevuéves (MPocéyylon top-down), eKTdC amd TG TEPTTAOCEIS TV KAGGEwWY mov opilovrol
0aQ®OS and TNV avOAVGT TOV TPOPANLATOS OGOV QPOPE OLTES TIS KAAGELS, 1 dlodtKaoio oXedl001LOV
TPEMEL VO TPOYWPE 0o KATW TPOG TO TOV® (Tpoceyyion bottom-up).

(2) Avayvapion T@v apaKTNPoTIKGOV KaOe KAGong avtikeinévay. Edd kobopilovpe povo 10 moregs
00 givat o1 YOPUKTNPIOTIKES OVTES Kot OYL TO TS B0 OMEIKOVIGTOVV GE LETOPANTEG,

(3) Avayvhpion tov Asitovpyidv mov To. avtikeipevo kdbe khaong Oo mpémel vo exteAobv. Agv
kafopilovpe 10 ¢ Ba Yivouy awTég o1 Asttovpyieg aALG dvo To mores Ba gival.

(4) Avayvipion TV TEPMMTOCEWY OTIC OTOIES EMKOWVMVODY Ta avTiKEipeva neta&d Tovg. OvolaoTiKd
€00 kabopifovpe molo PUNVOROTO WTOpPOVV Vo, AGPOVV TO OVTIKE(LEVO KAOE KAGONG KOl TOLES
Aerrovpyieg Bo evepyomolohy KGBE Popd.

O mpénel vo onuelmbel €0 OTL 01 KAGGELG OVTIKELEVOV , OL YOPOKTNPIOTIKES , Ol AcITovp)ies Kol Ta,
unvouoze mov ovayvepifovial Umopovyv Vo TPOKLYOLV KOTA TPOTO TUMIKG 0o Wic TANPT Kol akpiPi
TEPLYPAON TNG avTioToryng spopproyns ([PRES2]).

(5) Ekeyyoc 100 oxedroopov. Edd eréyyovpe av o1 KAGGEIG AVTIKEWWEVMY, Ol YOPUKTNPICTIKEG, Ol
péBOdOL Kot TOL UMVOLLOTO TOV avVOYVOPIoTNKOV EXOPKODV YO0 TIS OVAYKEG MOV EYEL KATAYPAWEL 1
avaivon. [Ipoonabovpe vo evtonicovpe Agitovpyieg mov dg yivovtor KaAd 1 KaBOLov [LE TO HOVTELO
oV EYOVUE OYXNMUOTIOEL, Kol EAEYXOVUE OV TO HOVTEAO HOG OVTOMOKPIVETOL GTOVG GNUAGIOAOYIKOVG
TEPLOPIOLLOVG TG EYOPUOYTG.

(6) Epoppoyn tg KANpOovoHKOTNTOS, 0oL auTo KPIiveTol OKOMILO Kol EPKTO. AV Katdé To Prio Tng
avayvmpLoNs KAGGEMY aKoAovBNGapE Yo, OAES TIG KAAGELG TNV TPocEyyion top-down, dniadn OAes ot
KAGOEIS avayvmpioTnKoy apov giav avayvmploTel ol YOVIKEG TOVG, TOTE ed® Ba Exovpe Lo ETolun
lepapyio KAGoEwWV. Av, OLL®G, KOTA TO TPOTO PAL0 KATOlES KAGGEIG avVOyVOPIoTNKAV LE TPOCEYYIoN
bottom-up, dnradn xwpic va EYOVV TPONYOVUEVMS AVOYVOPLOTEL 01 YOVIKEG TOVG, TOTE €0M Bal Exouvpe
[o iepopyio KAGGE®V Kot KOToleg akoo KAAGEIG mTov o€ Ba cuvdEovtan pe v tepapyio avty. ‘Etot,
KGVOULLE TO £KTO PTIL0l TOV 0010V CKOTAG EiVaL VO, AVOYVOPICEL OLOIOTNTEG LETAED TV KAAGEMV TOV
&xouvv oplotel. X K0Be mepintwomn mov evionilovTot TETOEG OLOIOTNTES EMAEYETOL OO TNV 1EPUPYIO 1)
oynuotieton pa véo KAaom-yovéag Tov KAGoewv mov Bpébnkav vo potdlovv, Kol To. Kowd ototyeia
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TOV KAUGE®MV OVTAOV (XOPaKTINPIoTIKE 1 HEB0dOl) HETOQEPOVTOL OTNV KOWT Tovg mpdyovo. H
enekepyooio auTh YIVETOL GUVEXEL, TNV TPOTN POPA Y10 TIG CPYIKEG KAUGELS, TN OEVTEPT POPA. YU TIG
KAGOEIS OVTEG KO TIG YOVIKEG TOVG TOV GYNLOTICTNKOY GTNV TPONYOVUEVT] ENOVAANYY, KOK. ['gviKog
OKOTOG TOV Patog avTod givol 1o va eAeyydel e, Le ePAPLOYN TNG KAPOVOUIKOTNTOG, LTOPOVV
VO 0PLOTOUV YOPOKTNPLOTIKEG Kol AELITOVPYiES [io popa o€ avdTEPES KAACELS, MOTE VO amopevydel o
EMNOVOAQUPAVOUEVOG OPIGHLOG TOVG OE KOTATEPEG,.

Ta prpoato avtd enavolappavovtal Péypt To LOVTELO TOL Oo TPOKVWEL OO TO OXEOOOUO VO KAADTTEL
OAES TIG OVAYKEG TTOL TPOEKVYOV OO TO GTAOL0 TNG AVAAVGTG.

Kot 6dheg meprypapésg yioo tnv object-oriented peBodoroyio oyediocpod pmopodv vo Ppebodv otn
Broypaeia ([BOOS3] kot [PIN8S]), eivat Opmg 10000VALES LLE TNV TPOTYOVLLEVT.

Oo mpénel vo onuelmdei €0 to 611 1 xpHom g object-oriented peBodoroyiog oxedlooroL dev amantel
Kot T xpnomn pog object-oriented YAMOOOG TPOYPAUUATIONOD KOTO TN @AM TNg VAOTOINGNG: 0 object-
oriented oxedlooNOC EYEL OKOMO VO, SIEVKOAVVEL T1 QUGIKN OMEWKOVICT] TOV TPOYLOTIKOD KOGULOV GTO
oynuotikd mepPaAlov Tov oyedlooUoD. Mmopovpe £T01 Vo xpmoipomoljoovpe Tnv object-oriented
pebodoroyio. oxedlOGHOV, KOl KATOTY VO YPOWOULLE TOV omottovpevo Kmowa o Pascal, C 1 omowndnmote
Oyl object-oriented yAdooo. Amo v GAAN mAgvpd, m object-oriented peBodoroyio dev Epyetan va
avaTpéYEL TIG apyEG OYEOLOTUOD oV Efpape wg TOPa (OnWS 0 dounuévos oyediaouds (structured design),
Yo ToPAOELYL) OAAG VO TIG COUTATPAOCEL KOl VO PEATIOGEL T onigia 6TO 0moin TopovGtalovy advVOopies
aVTO QaiveTol amd 10 OTL YPNOOTOIEL OPKETE OO TC YVWOTH EPYOUAEiD OYEOIOGLOD, OTMG, VIO TAPAJELY LA,
T0 diaypaupato pong oedouévwy (data flow diagrams). TELOG, e T1 IAOGOQI0, TOV TPOCAVATOAGHLOD GTO
avtikeipevo aipetal 1 01Gkpion UeTa&d SedOUEVMV KOl Sa0IKOCIOV, KOl £TOL €ivol duvaTtd vo EYOvE
KOADTEPNG TOLOTNTOG KMOIKO KOl OTLOVTIKT] OTAOTTOINGT TOV TEPIPAALOVTOC TPOYPOUUATIOLOV.

1.4. I'evika ovunepdouora

O object-oriented mpoypappoTiIoudg ELEAVICTNKE oav 1060 6T PEca TG dgkaeTiog Tov '70, Kat £KTOTE
N avantvél Tov aKoAovBnce moAD ypriyopovg pubpovc. Kabdg ta mpdypoata efehicoovior Kot To
TPoPALOTO 6TO YDPO TNG ovATTLENG AOYIGHIKOL Yivovior OA0 kol o ovvOeta, o object-oriented
TPOYPOULOTIOHOG CGUYKEVIPMVEL TO €VOLOPEPOV TV  TPOYPUUUOTIOTOV AOY® TV TOAD KOADV
YOPOKTNPIOTIKAV TOV: oav&avel Tn dvvatotnto emavaypnoiponoinons tov kdoike, (code reusability),
EMTPENEL APUIPEDELS TOGO OE ENINEDO OEOOUEVMV OGO KOl GE EMIMEDO AEITOVPYIDV , SIEVKOAVVEL TN ueiwon
wme allnieéoptnone petal&d tov evorjtwv (modules) twv mpoypappdtev, PeAtidvel TN Jdvvardtyo.
womoroinons tov kwoike, (code modifiability), Khn. Ae Ba mpénel PEPata v mapafréyovpe Kot Kamolo
OPVNTIKG YXOPAKTNPIOTIKG TOL object-oriented mpoypopHOTIOROD, KOOMS KOl KOTOW OVOLTA, TPOG TO
mopov, oxetkd mpoPinpata. Onwg avaeépetal Kot otn oxetikn Piproypaeio ([DYKSE9], [COXS86]),
YPEWLETAL GLYVA TEPIOGOTEPOG XPOVOG Y10 TO TEPUCHUE UNVUHLAT®V o€ évo object-oriented mepiBaiiov
TOP Y10, TNV OTAT] KAOT GUVOPTHCEWY O £va. GLUUPATIKO COGTNLE, KOl 1] O10pOPE QT HEIDVETAL, TPOG
0PEAOG TNG EMKOWMVIOG [e PnvOpaTa, LOVo Yio TIg COVOETEG EQOPHOYES, VM TO HEYEBOG TOV EKTEAEGTILOV
KOSKO Eivol HeYOADTEPO OV 1) EPUPLLOYT avamTVYBel o€ KOmo object-oriented YAOGGO TPOYPALULATIGLOV.
EmumAéov, and tv Gmoyn TV TPOYPOLLATIOTOV €IVl TOAD EuKOAITEPO Va. Labet Kaveig Tig faoucég apyég
Qg ouvnBiopévng YAOOGOS TPOYPUULOTIONOD, Tapd vo egotkelndel pe pioa oAOKANpN PiPAodnkn amod
Aoyopkd mov £xet 716N avortuydei péoa o€ £va object-oriented TPOyPAULUATIOTIKO TEPIPAAAOV.

[1épa amo avTd, dev £x0VV 000l QKOO OPIOTIKES OMAVTIOELG GE LI0 GEIPA OO EPMTILOTO OTMS TO OV
glval kaAbTEPN M amddoom TOHTOV KOl YOPOL UVIUNG OTO OVTIKEILEVO KOTO TN UETAYADTTION N KOTd TN
LETAQPAOT EVOG TPOYPAULOTOC, TO OV €ival TPOTILATEPN 1] OAN 1) 1] TOAAUTAN KANPOVOLUKOTNTO, KOBDG
K01 TO v 1 Ol0EIPIoN TOL YHPOV TOL ATEAEVOEPOVETAL LETE TNV KOTAGTPOPT| AVTIKEIWEV®Y Do TPENEL VOl
yivetor and v object-oriented yAdooa (m.y. Smalltalk) 1| and tov npoypappatior (w.x. C++) ([DYKS89])).
‘Olo avt@ dgiyvouy OTL 0 TPOCAVOTOAOUOS OTO OvTIKELEVO, TaPOAN Tn Oewpnrtikiy Tov Ogpehimon,
TPOOKPOVEL GE QPKETH GVVOETEG TEXVIKEG OVOKOAIES TPOKEEVOV VO VAOTTONOEL.

O object-oriented mpoypappatiopnds, ®oTd6G0, dev gival £vo, EPYOAEIO TOL YPNCILOTTOLEITOL ATOKOUUEVO
omo TIG OLOQOPEG TEYVIKES avATTLENG AOYIoUIKOD, OAAG pmopel va. evtaydel oe dAAeg pebodoloyieg kat va
dmogl ToAD Kohd anoteléopata. Hon vrdpyovv object-oriented mepiBGAilovia TPOYPUUUOTIOUOD OTWS TO
KEE ([DYK89]) ko1 to LOOPS, cvotipato kot yAOooeg oloyeipiong Pdocswv dedopévav pe object-
oriented yopoaktnpotikd (m.x. Ontos kot Opal avtioToyn) Kol AETOVPYIKE GUOTHUATE PACICUEVO GTIG
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apyxés tov object-oriented mpoypappotTiopov. Axkopa, £xovv datumwdel kKot Mo EIAO60EN oYESL OV
WAODV Y100 TNV OAOKARp®oT TV Pdoswv dedonévav, Tov object-oriented mpoypatlaTiopov, g TEXVNTIS
vonpoouvng kot Tewv cvotnuatey hypermedia ([PAR8I]). Av ko eivar mbavd va mepdioet apketdg Kapdg
TPV 01 TPOCRABEIES OVTEG ODGOLV IKAVOTOTIKG omoTeAéopato, €ivor PEPato 611 o object-oriented
TPOYPAUUOTIOUOS B0 ¥pNOILOTTOLEITAL OAO KOl TEPIOGOTEPO OTO UEAAOV, Kol B0 KOTUKTNOEL EVO LEYOAO
LEPOG NG Propnyovicg AOYIoLLKOV.
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2. HYPERTEXT KAI XYXTHMATA MULTIMEDIA KAI HYPERMEDIA
- BAXEIX AEAOMENQN HYPERMEDIA

2.1. 1. Opioudg ka1 spapuoyés tov hypertext kar Twv cvooryudtrey multimedia kou
hypermedia

Ot Bacelg dedopévov Hog EMITPEMOVY VO XEIPLOTOVUE pdvo dounuéva dedopéva Kabdg, moTdc0,
eEamid@vovtat ot epappoyég g [IAnpopopikng, epeovileral OA0 KoL TO TIECTIKT 1] AVAYKT VO XEPIGTOVUE
un apBuntikd dedopéva Kot dgdopéva ympig d6unon. 'Etol, to tehevtaio ypovia £yt ahddéer plikd n
avTIANYT KOG YO TO TAOG UTOPOVUE VO, OOONKEDCOVUE KOl VO OVOKTHGOVUE KEILEVO KOl YEVIKOTEPQ,
TANPOQOpPiEg TOV gV EXOUV o, GLYKEKPLEVT dopn. ‘Eva amo@aoiotikd o tpog outiyv Ty Katebuvven
NTov N gpedvion g évvolag Tov hypertext, n omoiol cuVEREGE Aiyo 1] TOAD LE TNV AVOATTLEN TEXVOAOYIAV
Yo TV enefepyacio edOUEVOV OLOPOPETIKAV OO KEILEVO, OMMS YPUPIKA, EKOVES, Mo, video, kKAm. H
EMEKTOON TNG AOYWKNG TOv hypertext og dedopéva multimedia odfynoe otn onpovpyio TV TPOTOV
ovotnuatwv hypermedia.

H évvoia tov hypertext pmopei va neprypagei wg €E1G:

Hypertext eivar éva keiuevo 100 0moiov To KOuUATIo. uTopody va. ovvoebody ywpis ouwms vo.
Katootpapel n ookl tovg oataly. To kouudtio evog hypertext umopodyv vo mpoomeinotody
elte oEIPIOKG, €ite arxolovBnviag Tic ovvoéaels Tov Exovy oplotel puetadd Tovg.

>t oyetikn Piproypaoic, To cvotiuatae hypertext kot hypermedia opilovton oxeddv mavrta. pali. Etot,
dwPalovpe 611

Hypertext eivar éva. 60volo amé um GeEIPIOKG GUVOEOEUEVD, KOUUGTIO KEWWEVOL 1 GAANG
wAnpopopiog. Av 10 KEVIpo PApovs €vOg TETOIOV GLOTHUOATOS TEPTEL O UOPPES TANPOYOPIDV
OIOWOPETIKES ATO TO KEIUEVO (TL.)X. YPOPIKG, 10, KIVOOUEVES EIKOVES amb PIvieodiokoug,
eKTEASOIUG. TIPOYPGUUOTE) TOTE oUYVE avTi TOv Opov hypertext ypnowomoieiton o Opog
hypermedia ([NIE90]).

Ta ovotipnoto hypermedia opilovtat cuyva pe Béon t doun TV omodnkevévev TAnpoeopidv. Evog
TETO10G OPIOHOG gival Kot 0 0KOAOVOOG:

Hypermedia givai éva €100 and GUOTHNATA Y10 AVOTOPAOTAOT Kol S1XEIPION TANPOPOPIGY XTIGUEVE,
moveo og diktva. omd multimedia kOuPovg o1 omoiot evdvovial He GUVOECUOVG KODOPIGUEVOV TOT®V
([HALSS]).

Ta ovotfiuata hypertext kot hypermedia égovv yivel apketd dnUoeIA TPOGPOTO KOl XPTGLOTOI0VVTOL
Yoo TNV 0pYAvV®OTN Kol TN OloyEiplon avOROIOLOp(eO. SOUNUEVMV TANPOPOPIAYV, GE EQPUPUOYEG TOL
EKTEIVOVTOL OTO T VOUIKT] £PEVVE MG TNV TEXVOAOYIOL AOYIGLIKOV.

H eknoaidevon givor évag moAd KoAOG YDPpog popuoydv, yioti ovyvé Paciletol og mpocopoiwon
TPOUYUATIKAOV KOTAOTACEMV, Y10 TNV 0moio 01 LEBOSOL TOL XPNGIULOTOIOVY LOVO YPOPIKE OEV gival OpKETA
woyvpéc. H 1otpikn kot 1 aepomopiki] eknaidevon diaitepa mposeEpovy TEToleg epapuroyés. TéLog, oTo
¥ ®po NG d1dackariog, 6mov 1 GVUPOAN TV ONTIKGY PondnuaTeV oty dtadtkocio Tng padnong ebswpeito
TOVTO TOADTIUT, VITAPYOLY NOT TAoTIKG cvotipate hypermedia oe Agitovpyia, Onmg Yo Topddelypa o
Palenque ([RIP89]) kot to "Tell Me Why" (FRE89]).

H dnpotikétnta tov ocvotnudtov hypermedia ogeidetor oty adEnNom g AELTOLPYIKOTNTAG TMV
niextpovikwv eyypapwy (electronic documents) mov amodnikedovrarl o€ avtd. To cupPatikd NAEKTPOVIKA
£YYpopo. amoTEAOUVTOL Omd Keipevo yYpaupévo pHe  eMeEEPYOOTEG KOl  OVOTOPIOTOVOUV  OTOTIKES
TANPOQOpies, o1 omoieg ELPaVIfOVTOL OTOLOVOUEVEG OO GAAEG TANPOPOPIES, S1UPOPETIKNG LopPTg (0T
TIVOKEG, YPOPIKE, EIKOVEG, KAT.), TOV OVOQEPOVTOL 0TO (010 BEp0 kot pmopei emiong va amodnkedovtal
niextpovikd. Toa &yypoaeo multimedia, avtifeta, pmopoldv vo mePEYOLY MANPOQEOPIEG OMOGONTOTE
LOPOTG OYETIKA pe €va ovykekpéva 0fpa. 'Etol, pmopodie vo @oviooToOUE MAEKTPOVIKAE £YYpaoa.
multimedia mov vo TEPIEXOVY OYL LOVO KEIIEVO KOl OTOTIKG YPOPIKE KOl EIKOVES, GAAG OKOUO KIVODUEVO
YPaQUKd Kot gKOveg, video, avBpdmvn ophia ko omolodfmote gidog Myov. Evvoeital, BéPara, 0Tt yio TV
ToPOVCiaoT €VOG TETOOL £YYPGeOv oamattovvial £Eeldkevpéve, epyaieia, TOGO amd Gmoyn VAIKOD

-10-
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(meprpepetaxd), 660 Kot omod Gmoyn AOYIGUIKOL (mpoypdupate mapovsioong) oe avtd 10 0fua Ba
EMOAVELOOVLE TOPOKAT®.

Av &yovpe éva ochvoro and niextpovikd Eyypoaeo multimedia, acivoeta peta&d ToVE, TOV UTOPOHV VL
mPooTELAGTOOV ond éva kowd user interface, tote pkdpe yo éva cbotnue multimedia. To Pacwkd
TAEOVEKTNO. €VOG TETOOV GULOTNUATOS €ivol TO OTL UTOPOVUE VO £XOVUE OEUATIKO GUYKEVIPOUEVES
TANPoQopieg dLoPopeTkng nopens. H onpavikdtepn 1816tta, 0GTOG0, TOL UG EMITPENEL VAL TEPACOVILE
amd éva ovotnuo multimedia oe éva obotnua hypermedia , eivar 1 dvvoardmmro va cvvdécovpe
omotodnmote multimedia &yypapa petad TOoVE, 1 OmOlOONmOTE TUNMO TANPogopiag evég multimedia
€YYPaEOL e £va OmOL0dNIOTE TUNIA TANPOPOpiog evég dAlov multimedia gyypagov. Etot, oynuatiferot
éva diktvo amd Eyypoeo multimedia cvvdedepéva peta&d tovg, onAad” éva cdotnua hypermedia. Ot
abvoeauoi (links) mov ypnoyonoodviot og éva chotnua hypermedia égovv Kupimg évvola GNUAGIOAOYIKY,
dradn dnidvovv o1t ot multimedia mAnpogopieg mov cvvdéovv, oyetiovtal He KATOW GMLOCLOAOYIKY
ovoyétion. Yrapyet PEPata Kot 1 TEPINTMON v £YOVUE GLUVOEGUOVG TOL VO POVEPAVOLV OTL KATOLES
multimedia mAnpogopieg npénel va mapovstalovtor pali, KoK., dAAd Katd KOvOvo Ol GUVOEGELS HETOED
gyypaoov Ba eivar onuocioroyikés. Emmiéov, ot 15101 ot 6HVIEGHOL UTOPOVV VO TEPIEXOVV TANPOPOPIES,
OGS Yo TAPAOELYLe GTOLXER Y10 TNV 0KPLB1] TOLS oNHOGiK Kot TO GNUAGLOA0YIKO TOVS BApoc.

‘Evag evaAlaxtikdg Tpomog pe TOv omoio pmopovdv va. ouvoeBolv To MAEKTPOVIKA £Yypapo 7OV
vrapyovv o€ éva cvotnua hypermedia, sivat pe ™ xpion Aécewv-kieididv (keywords) mov poavepdvouv pe
mota BEpaTa ivol oyeTikd To mEPlexOUEVO KABE £YypaiPov. XTn GLVEXELW, £QOGOV £xovv optlotel AEEELS
KAEWO1G Yoo OA TAL EYYPOQO TOV TEPLEXEL TO GVGTNUA, UTOPOVUE Vo avalnTdue £yypapa mov TePLEYOLV
OVYKEKPIUEVEG AEEEIC-KAEOL, £YYPAPa TOV TEPLEYOLV TIS {d16G AEEEIG-KAELDIEL, KAT.

To yeyovdg 6Tt éva ovotnpa hypermedia éyet tn dopur| evég diktvov, Tov omoiov ot kduPot mepiEyovv
TANPOPOPIES KOl Ol OKUES OVTLGTOLYOVV GE GNUAGLOALOYIKOVG GUVIEGLOVE HETAED TOV TANPOPOPLOV AVTMV,
€loMNYElToL KO L0 GUYKEKPLUEVT] LEBODO YLl TV AVAKTNGT TANpOQOpiaS, TV mepimAdvnon (navigation). H
Aoy ™G TepurAdvnong eivat 6Tt évag xpnotng Tov cvotiuartog hypermedia Eekvdet and évav Kdpfo Tov
dTHoV, aVaKTA TNV TANPOoPopic OV VIAPYEL 6TOV KOUPO aLTOV, KOl 01N GLVEXELN, PAEMOVIAG TOLG
OLVOECUOVG TOV QEVYOLY antd Tov KOUPo owtdv mpog GAAovg KOpPoLS, dtodéyetl évol GUVOEGHO KOl TOV
dwaoyiler. 'Etot myaivet og évav dAro kdpuPo tov dtktHov, KoK. Av mpdKettat yio £va pueydAo choTnua, ot
YPNOTES UmopovV va dtadéyovv ekeivoug Tovg KOPPOLG Kot EKEIVOVG TOVG GLVOEGHLOVG OV Tatptdlovy oTa
£VOL0QEPOVTA TOVGS (0t KOpPOL pmopolv va emtheyolv pe Baon To mepleydpevo Tovg Kat v B€om tovg péoa
o1 Pdon evd ot chvdespoL e Béon Tov TOTO TOVG 1) TO TEPIEXOUEVO TOV KOUPMV TOL GLVIEOLV).

H avtipetdnion tov eyypdoov o¢ KOuPmv evdg diktiov ot omoiot cvvdéoviar HETAED TOLG
ONUOCIOA0YIKA givat éva dlaitepa eELANPETIKG GYNULA Y10 TV VAOTO{NGT CLGTNUATGV TOV

(1) mepiéyovv peydileg moGOTNTEG TANPOPOPLAV, /KoL

(2) mapovotdlovv PEYAAES AMALTIOELS Y10 T GUVOEST] TOV TANPOPOPLDY AVTAV.

Ye o gykvkiomaidelo 1 o€ éva AeEkd, Yo mOPAdELY[O, TO ANUUOTO OvVOTOpioTOvVTOL KOAVTEPH MG
ovvovacpol Kelwévoy kat "avtikeévov" multimedia Kot To S1APOPETIKA ATUULATO LTOPOVV VO EVAOVOVTOL
LLE TEPLGGOTEPO SLVAUKS TPOTO Omd OTL e TNV oA Tapddeon KooV AéEemv-Kheldtdv. Avtd 10 yeyovog
glvat moAd onuavTiKo de00UEVOL OTL 0 KABE XPNOTNG £XEL KOL TLG SIKES TOV AVAYKEG KOl OOLTIOELS Kot T
SIKA TOV EVOLHPEPOVTO, KOl KATh cLVEmELD B ¥pnoLHonotcel TV gykvklomaideln 1 10 Aegikd katd
S1POPETIKS TPOTO.

[Ipwv mpoympnoovpe mepiocdtepo otV TEPLYpae TV cvotnudtev hypertext kot hypermedia, 6a
mpénel va aoyoknbobdue pe v axpiPfn evon Tev osdopévev multimedia kot pe Tig TEXVOLOYiES
amoB1KEVOTG KAl TAPOVGINGNG TMV SESOUEVAV QVTAOV.

2.2. Ok amojksvon dcoouévav multimedia

Y10 [WEI89P] Bpiockovpe peptkod TEXVIKOVG OPIGUOVG Yot TOvg Opovg hypertext, multimedia ko
hypermedia. oppwva pe to [WEI89], Ta dedopéva multimedia opifoviar mg

éva piypa amd JOedOUéVO Ol0QOPETIKNG HOPPNG, Om®G Keipevo, Myo, video kot dedopéva amd
VIOAOYIGTES, OAO CLYKEVIPOUEVO GE EVOL EVYPTIOTO LEGO OMOBNKELOTG.

And ovtd TOV OpICUO, KOl amd TO yeyovog Ot To dedopéva multimedia cvvovdlovror yoo vo
oyxnuoticovy ohokAnpopéve Eyypoeo multimedia, avoakdntovv opiopéva {nriuote amobfikevong Twv
dedoUEVOV QUTAOV.
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‘Eva amd 10 mo MECTIKA TPOPAULATO TOV GYETIKOV EQUPLOYOV TPOKLRTEL OO TO PéEYEHOg Kot TNV
TOAVTTAOKOTNTA TOV £YYpdoov multimedia. Ot oztikoi diokor aviyvwans uévo (CD-ROMs) eppavictnkav
vy gpoappoyéc multimedia mov amottovcav palikny amobfikevon HeyOAoL GYKOL U1 EVNUEPDGYL®V
dedopévav. T'a eQapproyEG TOL XPNGLOTOOVV TOAAG EVNUEPAOGLHA dedopéva, avOrTOYONKAV TPOGPAT
TEYVIKEG amobfKevong oe dloKovg wiag eyypopns-rolidv ovayvwoewv (write once-read many disks,
ovvtop. WORM disks), ot omoieg Oum¢ Tapapévouy koo GE TEPOUATIKO GTAS1O.

Axépa Kot 6TV TEPITTMOON TOV UN EVILEPOGSIL®V £YYphowv, 1 drapén tov CD-ROMs dev éhvoe dra
o GYETIKA mpoPAnuota. e meiopa g PEYAANS tovg ympnrtikdtntog, ta CD-ROMs amodsikviovtat
QVETOPKN Yol vo. QUAGEOLV TO TANBOC TV 0edoUEVOV TOV TTEPLEXEL VOl KOUUATL Vvideo 1) HOVGIKNG UE
motdto CD, Kot vndpyovv akdpa moAAEG EQapPLOYEG Ol omoieg EemepvolV TIG SLVATHTNTES TOV TPOIOVIMV
CD ([WEI89B]).

Kobhg véeg spappoyéc eppavifoviar kabe pépa, yivoviar 6A0 Kot TO OmOPOiTNTEG Ol TEYVIKES Yl
EKTETOUEVN ovumicon (compression) Kot awoovuricon (decompression) oe TPayUATIKO ¥pdvo TOL HeEYGAOV
OYKOV 0£OOUEV@MV OV XPNGLLOTOLEITOL OTIG TEPUMTMOCELS AVTES.

H 1eyvicp DVI ([RIP89]) mpoceépst pio Avon oto mpdfinpa tng amobfiKevons eKovov.
Xpnoyonotdvtag po €0k HéEB0d0 cLUTiEoNS, EMTVYYAVEL VO OLENGEL OPOUATIKG TH GUVOAIKN
YoOPNTIKOTNTA T0V pécov amobfkevonc. H pébodog avtn Paciletar otnv mopatipnon 0Tt 10 avOpOTIVO
Ratt dev EMPEVEL TOGO OTN HEYAAT] OVAALGT) YPOUATOV, OGO GTNV OVAALOT TNG POTEWVITNTOC.

[Tépa and v teyviky DVI, moAAég mpooeyyioel oto mpoPAnua g amodfKevong peydAov O6yKov
dedopévav €xovv eupaviotel, amd TS omoieg, PEPara, or mepiocdtepeg Paciloviar oe mpoidvia TG
teyvoroyiog CD 6nwg 10 CD-i, | Extetauévy Apyrrektovikiy CD-ROM (CD-ROM Extended Architecture)
kat 1o mepPdirov CD-ROM XA ([WEI89a]). T'e mopdderypo, 1 IPA/AIM avérntuée oe CD-i pa
EQAPLOYN YL EKTAUSEVTIKOVG 0KOTOVS, 1 omoia mpoopiletar yio madd and 7 og 13 etdv ko yepiletan
Nxo kot video ([FRE89]).

Oa npénel TAvtog va onuelwdel 41t TOAAES omd Tig TEXVIKEG OV Eyovv avomtuyBel, ommg n DVI, dev
aKoAoVBoVY avoTnpd TIg KABEPpOUEVES TTPOSLIYPOPEG Kat, amd TV GAAN TAELPd, Kot ot idleg ot
TPOJAYPAPES PAIVOVTAL GLYVA VILEPPOALKE TOAVAPIOLEG YO VAL THPTOOVV.

Mopd v avantvén twv CDs, ot avaloyikoi fivieodioror (analog videodisks) dev énecav og oypnotia.
‘Eva géaipetikd mapddstypo epappoyng multimedia mov ypnowonotel avoroyucodg dickovg eivar to
OUGTNUA TOPOVGICNG HECALOVIKAV YEPOYPAOmV 610 Movoeio I'kettd oto Aog Avilehec. To cdotnua
avté kabodnysl pe oAAnienidpacmn tovg ypNoTeS amd 10 £va XEPOYPOPO 6TO GANO YPNOUOTOIDVTOG
ototikég ewkoveg ([FRE89]). Mepikol edkoi oyvpilovat 1t 10 vynid KOGTOG KOt 1) GYETIKA YOUNAN
motdnto mopovsicons towv cuokevdv CD-ROM og oOyKpion pe Toug avoroykoig Pvteodicikovg Ba Kavet
TOV OVTOY®OVIGHO OVAUECSH OTIG OVOAOYIKEG KO YNELIKES TeXVOAOYiEg Vo cuveylotel Yo ta 6 emOpevVa
xpovLa.

M dAAN KoTnyopio TEYVIKAOV Yio THV aOéNon NG yOPNTIKOTNTOS TV PEGOV amodfKevong eivat ot
TEYVIKES OEATO KOl Ol TOPOUAAOYEG TOVG (Yo TAPAOELYUd, OmOBKEVOT] SELYLOTOANTTNUEVOV NYNTIKOV
dedopévav petd and Koducoroinon ADPCM pe 8 dvadwkd ymoia ava deiypa avti yuo ta 16 dvadwd ymoia
avé dstypa Tov cuvnBiopévov PCM). Eivar kowi 1 damictmon 61t 1 mapovcioon dedopévav video de Ba
Nrav duvarh yopig tn ypnon Texvikov oéita, kabd¢ amattel mopoy mepoodTEPNS TANPOPOPIiNG avd
devtepdrento omd 10 péyloto pubud petafifacng doedopévev (transfer rate) tov onTIKAOV pHECOV
amofnrkevong ([WEI89al]).

[Tépa omd ta mpoPAfjpata mov dnpovpyst o peydrhog dykog tv dedopévav multimedia Kot ot peydieg
TayVTNTEG LE TIG Omoieg avTd Bo TPEMEL VAL LETAPEPOVTOL, TOAAA {NTHLOTO OVAKVTTOVV Kot arnd TO UEYEAO
eaopa T@v vroroyiotdv (pikpd PCs, Commodore kAm) mov Ba mpémel vo. TPOGAPUOGTOOV GE GYETIKES
€QAPUOYEG KOl 06 TIC PTOYES IKAVOTNTEG TMV VTOAOYIGTAV OVTMV Y10 TOPOVGIOCT).

2.3. Araunijeeis yra v avartoln epapuoydy multimedia
Me Bdon 1o 660 avaQEpONKaV MG TOPA Yo Ta W1aiTEPA YOPUKTNPIGTIKA TV epapuoyd®v multimedia
kat hypermedia, givar gpeavég 1o 611 omolodnmote cHoTNUE TPoopileTal Yia TETOlEG EPaPLOYEG Ba mpémet

vo S1004TEL KATO1 GUYKEKPLUEVE YOPOKTNPIOTIKA. MEPIKA 0md TO XOPUKTINPIOTIKG avTd mapovotdovtal
TOPOKATM:
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(1) Avvarémmro yw eviaio, opoyevr emefepyacio erepoyevdv mAnpoeopudv. Ot e&edikevpéveg
€QAPUOYEG TOV aoYOLoVVTOL PE €va LOVO €I00G TANPOPOPLAV XPTGLUOTOLOVV SLOPOPETIKES TEXVIKES
Y T0 XEPWOUO €KOVOVY, video, Mxov, Keévov Kot dounuévov dsdopévav and apyeio fhosmv
dedopévav. O yelptopds TV SOUNUEVOV dedoUEVMV UTopel va Yivel and TIC YEVWHTPIES avapopdy
(report generators) kat TS @dpues (forms) mov mopExovv T MEPIGGATEPO GLUPATIKE GLOTNHHATA
dwayeiplong Pacsmv dedopévav. Ta maxéta avtd, ®oTdc0, dev gival KATAAANAQ Y10 VO XEPLGTOVV
mAnpogopieg ywpic kopd doun. To Aoyiopikd mov avoropfdaver v eneEepyacio aKOTEPYAGTOV
dedopévarv, OmMG TO Kelevo 1| ot ekdveg, elvor eEEIOIKEVIEVO MG TPOG TN HOPEN TMV SEOOUEVOV
avt®v. Ot emelepyaotés keévoo (text processors) Kot ot text formatters, yio moapddetypa, sivo
oxedloopévol Yo TNV Tapovsioon Kot tpomomoinon kewévov. Ot emelepyaotés emxovag yepilovran
€IKOVES UTOPOHV vaL XEPLETOVV Kat Kelpevo oAAd, yia va to kdvouv avtd, eneepyalovtal To Keipevo
oav évav mivaka dvadikav yneiov (bitmap array), kot p' qutdv 1oV TpOTO deV PTOPOVV VA KAVOLV
oAloyég xopic va KAnOel o ovykekpipévn Aettovpyio. Téhog, o Mxog Kataypdeestatl, veictatol
enekepyooio kol avomapdyetol pe EEBIKELIEVA TPOYPAUIOTO, TO OOl cLVNOME amattovy emiong
Kat eEetdikevpévo VK. Oha avtd ta epyoieia enefepyaciog Oa mpémet va cuvogbovv katd Tpdmo
eviaio kbte omd éva kowo interface, emitpémovtag oTOVG YXpNoteg va mpoomerdlovv dedopéva
S1POPETIKNG LOPPNG XMPIG v EEPOVV OTOIEGONTOTE EIOIKEC AEMTOUEPELES Y10L TT) SO TOVC.
(2) Evevég user interface. Kabdg n meployn tov epapuoydv multimedia sivar kowvoldplo kot
mepopPavel LAAAOV TOAOTAOKES EQUPHOYES, B0 TPEMEL € OMOLOONMOTE GTASIO TNG OAANAETIdpUOT
HETAED €VOG TETOOV GLOTNUATOS KOl TOV XPNOTAV VO DIApYovV duvatdtnreg yio fonbeta katd
xpon Kot odnyieg yio to TL mpémet va. yiver oto emdpevo Prua. Idtaitepa yprowo Ba frav éva
interface yio ypnoteg xopig euneipio.
(3) AMeridpaon pe tovg Ypfotes o€ po 0ANTT YAdooa. H yAdooa odinienidpaong mailet
TPOPAVAG EvaV TOAD OTHOVTIKO pOAO yia Tovg xpotes. Exet Kataotel mAéov kowdg TOmog Petd v
avanTuén T06MV £QaPUOY®Y, OTL 0L ¥PNOTEG KOTOAOPOiVOLY [0 YADGGO KOVIO GTI QLGIKT TOAD
KOADTEPO OO O0mOo10dNmoTE £{00¢ K®IKOmOmMuUEvVeV unvopdtov. H molvmtiokdmnra tov oppoydv
Kot 1 erepoyévela TV dedopévev multimedia kabiotovV TV avArTLEN Hiag "QELOKNS" YADooOg
YEVIKNG XPNOMNG o SVGKOAN CALG TAVTOYPOVO KOl TEPIGGHTEPO AVOYKALIOL.
(4) Avvatdétnro Yoo OHOLOYEV] KOL GLVIOVIGUEVT] TOpovGioot TV gyypdowv multimedia. Onwg
&yovpe NON meL, 1A £yypaga pog spoappoyns multimedia Ba omotelovvror yevikd and Keipevo,
YpapKd, sikdveg, Nxo, video kot dopnpéva dedopéva, kat ta ototyeion avTd Ba cvvdéoviatl HeTaEd
TOVG TOGO GNUAGIOAOYIKE 6GO Kot YPOVIKA, LE TNV £vvola 0Tt TPEMEL va mopovotdloviatl GALeS popég
osplaxd Kot GAkes popég Tovtdypova. ETotl, o1 cuoyetioelg avapeso oto TUAROTO VO EYYPAPOL
multimedia ntpénet vo evromilovtot Kot va avamopdyoviot KoTd Ty Topovsiccn 61o xpiotr. And v
A mhevpd, N mapovsioon Tov multimedia eyypdemv dev pmopei va yivel, yevikd, pe pia Kot pévo
ovokev] (éva &yypago, yio mapddstypa, to omoio mePEXEl YPOQKE kot fxo oev pmopei va
mopovolactel omd éva povo meplpepewako). ‘Etotl, mpénet vo vmhpyovv epyaieion mapovcioong o
omoio. va gA&yyouv Kat va cuvtovifovv TV mapovciacsn Tov Seopmv TUNUATOV eVES €YYpApov
multimedia oT1¢ Kat@AANAES GVGKEVEG 5600V KOADVTAG TO AVTIGTOLO EEELOIKEVUEVO AOYIGUIKO.
(5) Avvatoémmra yo omobrikevon peydAov dykov mAnpogopidv. To péyebog evég eyypdoov
multimedia efvor apketés taEelg peyaAddtepo amd 1o péyeBog evég ouvpfaticod  €yypaeov
(neprocdtepec mANpoopieg umopovv va Bpebovv oto [WEIBIB]). Méoa o10 1610 £yypago mpénet va
amofnkevovtar video, keipevo, Myog, dounuéva odedopévo KAm., pall pe TIG YPOVIKEG Kol
ONUOCIO0A0YIKEG TOVG GLoYETioEl. EmmAéov, Ta &yypapa multimedia mpénet va pmopodv va vroctovv
enekepyooio Katd 1pdno anodoTikd. Avtol o1 TAPEYOVTES PAVEPMVOLV TV OVAYKALOTITO GUCKEVMDV
uolikng amobikevons (mass storage) mov vo €£ac@AAifovv Kot PEYOAN y@PNTIKOTNTO OAAG Kol
ypriyopn mpoonéhact. H avantuén péomv ontikig anobfikevong ivol 10 mo onuavtikd Prpa mov
£xeL YIveEL G TP Y10 VOL AVTILETOTIGTEL VTO TO TPOPANLLAL.
Oa pénetl vo TOVIGTEL OTL TO TAPOTAVE YOPOKTNPIGTIKG OmoUTOOVTOL b 0mol0dNmoTe cVGTNUA Elval
KOTOOKELOOUEVO Yol €papuroyég multimedia, ympig dpog avtd vo onuaivel 6Tt T0 YOPUKTNPIOTIKE QVTE
KOADTITOUV Kot TIG avAyKeg TV epappoydv hypermedia.
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2.4. Xvorijuatra multimedia, hypertext ka1 hypermedia

H gpeuvntiki dpactnpiotnto 6tov topéa TV cvatnuateov multimedia, hypertext kot hypermedia éyet
Eekvioel €0 Kol OPKETA XPOVIQ, e AmOTEAESUA PEXPL GTEPA va Exovv avanTuyOel moivdpiBua tétoa
OLGTNUOTO, TEPAPATIKG ) EUTOPLKE, Y10 EEELOIKEVIEVEG EQAPUOYEG 1] Yo YEVIKT| xphon. Eivat okdmipo va
avaeepHOVY LEPIKE OVTITPOCOTEVTIKY TOPUOEIYLLOTO TETOI®WV GLOTNUATMV, OQEVOS Yo Vo, povel 1 eEEMEN
TOVG KOl CPETEPOL Yo VO KaTadEBoOV o1 meplopiopol mov €EakoAov00VV v VEICTOVTOL OKOMO, KoL
onuepa. H amopifunon mov axorovdei mapakdtm EeKva omd To. GUGTHLOTA LE TIG AYOTEPES KOl KOTOATYEL
0T0, GUOTHLOTO LE TIG TEPLOGOTEPEG duvaTdTNTES. Eival, 001060 gupavés, Tt akdpLo Kot T, T0 GVYYPOVa,
ovotiuate hypermedia dev givat 1060 woyvpd ot dour| Tovg 660 B Empene va. ival, 00TE VIooTNPilovy
OAEG TIG LOPQES dedopEvav mov Ba Empene va. vrootnpilouy.

2.4.1. Zvotipora multimedia
Ta cvotuotTo TOoV TOPOVGLALoVTOL €0 UTOPOVV VO XEPIGTOOV TANPOPOPIES S10POPETIKNG LOPONS
OAAG dev elvar oyedloopéva Yoo va TIG GLVEEOVY, PE TNV €vvola oL £XEL 1| oUVOECT TANPOPOPIDY GE
nepidriov hypertext 1 hypermedia. Kot to tpio cvotiuate mov avagépoviar &xovv oyedootel Yo
EQOPLOYEG NAEKTPOVIKNG EMIKOWVOVIOG.
(1) DARPA EMMS (Experimental Multimedia Mail System) ([REY85]) Zbotnuo multimedia yio
niektpovikd tayvopoucio (electronic mail) oe zwepifallov  ypopeiov (office environment).
Avantoydnke oto IMavemotiuo g Notog Koheopviag vnd v aryida g DARPA (Defense
Applied Research Projects Agency) kot punfke o€ melpapotikny ypnomn and 1o 1983. To EMMS 1péyet
o€ mep1Bariov S1kTOO0V, KAT® 0o 10 TpwTdkoAdo ARPA Internet. Omo1019Mmote YPNGTEG TOV FIKTVOV
uropovv péoa and 1o EMMS va aviodidEovv €yypapa multimedia mov va mepi€éyovv Keipevo,
YPAOKA Kot opthia, Kot vrootnpilovtal OAeS o1 TVIKES Aertovpyies Tayvopoueiov (mailing functions).
(2) DIMS (Distributed Interoffice Mail System) ([SAK85]) ITepapatiko (1985) cvotnua multimedia
Y. niektpoviko toyvdpopeio. Avoantocoetal ond ™ NEC yio zmepifallov etoupeiog (corporate
environment). Yrnootnpilet 6Aeg Tig TumiKEG Asrtovpyieg tayvdpopeiov Kot amortel v Vmopén
1OXVPOV 6TOOLOV Epyaciag.
(3) CCWS (Command and Control Workstation System) ([POGS85]) Xvotnpo multimedia yo
niextpovikd toxvdpopeio Kot TniecvvolaréLelg (teleconferencing). Avantoyxdnke yo oTpoTIOTIKEG
epapuoyég and v SRI International kot to 1985 Aettovpyovoe NoN oe mpaypotikég ocvvOnkes. To
CCWS egivatl éva katavepnpévo cOOTNHO KOl TPEXEL G€ €va OlKTLo Omd MOAAOVG Kot 16xXVPOLG
ot108p00g epyaciac. O kéOe otabudc dwbétet pio tomk’ multimedia Péon dedopévav. Mropel va
SwakvnOel keipevo, ypapwd kot opthia, Ko €govv avamtvyBel editors kot yo TG TPEG MOPPES
mAnpogopldv. Ot Tomikég multimedia Baoeig dedopévav Utopoldv va TPOCTEAAGTOVV [LE EPAOTNOELS GE
PVOIKT] YADGGA.

2.4.2. Xvotipoara hypertext

Ta cvoTipaTe TOL avoaeEpovTal €0 vrootnpilovy Uovo Keipevo M/kat ypaeucd. Awbétovy OAa TN
dopn Tov hypertext Kot TOIKIAAOVY MG TPOG TOVG UNYOVIGLOVG LLE TOVG OTTO{0VG CLVOLOVTOL KOl UTOPOhV Vo,
avaktnBovv o1 mAnpogopies. Mia d1kn mepintwon gival 1o RUBRIC, 10 onoio 6gv pmopel vo Bewpndei wg
ovotnuo hypertext, oAAG TPOGEEPEL TEXVIKEG MOV UTOPOUV Vo HeTapepBobv avtovoieg o€ hypertext
TEPPAAAOV.

(1) RUBRIC (JCUNS85]) Xvommuo vy avaxtyon winpopopiwv ue Paon kavoves (rule-based
information retrieval). Avantoybnke and tnv Advanced Information & Decision Systems (1983). To
RUBRIC ovvepyaletar pe pio Paon dedopévav mov mepiéxel Keipeva ywpig doun, Kot EmTPENEL Vol
0p1oToVV AEEEIC-KAELOW Yion KAOE KeiLevo NG PAONG. XT1 GUVEXEID UTOPOVY VO OPIOTOVY KPITHPLO
vd ™ pope’ PROLOG-kavOvev mg mpog Tig emBuUNTEG AEEEIG-KAELDE KOl VO ETIAEYOVV TO KEILEVQL
OV AVTOTOKPIVOVTOL TEPEGOTEPO 6T Kpurnpwo avtd. Ot teyvikés tov RUBRIC pmopodv vo
peTaeepHovV 0vTovo1EG 0 cvuoTriuata hypertext kot hypermedia.

(2) FRESS (File Retrieval and Editing System) ([YAN85]) Zootnuae hypertext mov avontdydnke ot
Aeurobpynoe o€ okodnuaikd mepipdirov, oto Ilavemotiuio Brown, omdé to 1960. Emupénel vo
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oploTovV AEEElG-KAEWd TAve ota SoBéotipua Eyypogo Kot vo dnuovpynfodv cvvdeopor UeTa&y
EYYPAOOV.

(3) Neptune ([TAN89a]) Xvotnpa hypertext mov dnuovpyndnke amd tovg Delisle kot Schwartz
(1986). Asttovpyei oe mepPdihov diktHoV, givor oYEAGUEVO Yo TOALOVS YPOTES, Kot YpNOILOmOLEl
docolnyiec ylo va dtotnpel TV oKEPAUOTNTA KOl TN GLVENEW TV dedopévav. Ta Ta &yypapa Kot
TOUG ovVvOéopovg petabd  eyyphoov oto  Neptune pmopovv  va  opiotovv  Cevydpla
xopoxTnplotikdVv/Tiucdy (attribute/value pairs) kot K0 ypiong pmopel va frénet pévo 1o vmodikTvo
OV TOV EVOL0QEPEL Pe Paom ta {evydpia avTd.

(4) Guide ([TAN89a]) Zvotnua hypertext mov ovarntiybnke oto IMavemotiuo tov Kent.
Yroompilet keipevo kat ypa@kd mov amodnkedoviol o€ KOUPOLS, ot 0moiot 6T CLVEXEL EVAOVOVTOL
pe ovvogopovg. Ot obvdespot avtoi puropodv va oynuatifovv epapyieg kKOUPOV 1 va KOTOAN YOV G
eEmtepkd ekteléopa mpoypappata. Ilapéyetatl otovg ypfotes duvardnra onicOoydpnons.

(5) HyperTies ([TAN89a]) Zbotnua hypertext mov oyedidomke oto Ilavemotuio tov Maryland
(ohokAnpadnke 1o 1987). Yrnootpilet keipevo kot ypa@ikd, emtpénet va dnpiovpynbovv chvoesiot
Kot S1aBéTel PNy avIoovg TEPTAGVNONG Kot avaliTNGTG Yo THY OVAKTNGT TANPOPOPLAOV.

(6) TextVision ([KOMS89] kot [TAN89a]) Tvotnua hypertext mov dnuovpyndnke mpdopata GTo
Moavemotyuo tov Twente oty OAhavdio (Piet Kommers kot dArot, 1988). To TextVision divet
oitepo PAPOS GTN ONUOGIOAOYIKT GOVIEST] TOV TANPOPOPLOV GE EVO YPAPO, TOPEXEL TOAD KOAN
gpyaieio emomteiog Kot mpoopiletat yuo exmardevtiKég pappoyés. To chomua avtd swonyaye yo
mPAOTN QOpa TNV £€vvow NG kevipikotytas twv kéufov (node centrality) mov vmoAoyiletat
OVOOPOUIKE Kl DTOJEIKVOEL TO MOGO ONUOVIKOS gival évog kopPoc, pe Pdaon to mAnBog tov
ovvdéopmv ov delyvouv atov Koo avtov. Ot ypioteg umopodv va dAAGLovY gDKOAN TN SOUT) TOV
dwtHov hypertext.

(7) HyperNet ([KOM89]) Zvotnua hypertext e moldég opototnreg pe to TextVision. Iapéyet woyvpd
EMONTIKA Péca Kot epyoreia Yio TO XEPIGUO TNG dopNg Tov dikTvov hypertext. Yrootpilet dyelg oe
dihpopa enimeda Aemtopépelog mAved oTo OiKTLO Kot mTPOKpivel TNV mEPWAGVNOT ®G PACIKT
dadtkooia avaKTNoNG TANPOPOPIAV.

(8) HyperCard ([APP87] xat [TAN89a]) Anpoerég epumoptkd cvotnua hypertext mov avamtdydnke
an6é v Apple yio vmoroyiotég Maclntosh. Ot mAnpogopiec oto HyperCard amofnkedoviar oe
Kapteg. Ot Bepatikd oyetikég wbpteg oymuatitovv otoifeg TG omoieg pmopovv ot YpPHoTeg va
dwaoyilovv. To HyperCard dwoBétet pia d1kf tov yAdooa yeptopov dedopévav, v HyperTalk. Aev
vrootpilel cLVOEGHOVE OAAG emiTpénel va dnpovpyndovv péca oTO mePleyouevo kdbe Kaptag
Kouumid kot vo optotel yuo ke wovuni éva script g HyperTalk, to onoio 8o ektedeiton otav
matiétal o kovuni avto. ‘Etot, avti yio ouvéEGovg Eyovpe KOLUTIE TV 0moimV Ta SCripts meptéyovv
AmA®G EVIOLEG AVAKTNONG CLUYKEKPILEVOV KOPTAOV.

2.4.3. 4.3. Zvomjpata hypermedia

Ed® avoapépovial to mepiocotepo sEelyuévo cuotnpata, dnAadn exeiva mov vmootnpifovv Ta
MEPIOGHTEPOL OO T YOUPOUKTNPIGTIKA TOL TPEMEL BempnTik@ vo. d1a0étel éva ovotnuo hypermedia. Oa
TMPEMEL, OOTOGO, VO ONUEIWOEL OTL KOl TaL TEGGEPO CLOTNHUATA TOV TaPOoLGLALovTal edd vToaTnpPilovy HOVo
OMTIKEG LOPQEG TANPOQOPIOG, ONAAON Keillevo, doUNUEVE OEO0UEVE, Kl YPOOIKE 1/KOol YNOOTomuéEvn
giova. 'Etol, amopedyovv onuovTiKG TPOPARLOTO  OVOUOIOHOPOING KOl GLYYPOVIGHODL 7ov Oa
dnpovpyovoe 1 enekepyocia Kt n mapovsioon Myov 1N video.

(1) BALSA (Brown Algorithm Simulator and Animator) ([YANS85]) ITepifdAiov pe YapaKTnpioTicd
ovotiuatog hypermedia yio ™v oavamtuén ekmaidevtikod vAuov. Ymootmpiler v emeepyacia
KEWEVOL KOL YPOOIKAV, EMUTPENEL TN ONUIOVPYid CUVOECUMV Kol TOV OpIopd QIATpOvV Yo Tig
dwbéoeg mAnpogopisg, To omoion Asttovpyodv Om®S o1 Oyelg otlg Pacelg dedopuévav. To 1985
Bplokotay o€ KAVOVIKN Yp1HoN.

(2) EDS (Electronic Document System) ([YAN85]) botnua hypermedia mov dnpovpyndnke cto
IMavemiotyo tov Brown. Olokinpdbnke 10 1982, a1 1 oyediacn tov otnpixdnie kvpimg oto
ovunepaopate oand 1o FRESS. Ymootnpiler v enefepyacio KEWEVOL KOl YPOUPIKAOV Kol TN
dnpovpyio cuVOEGH®Y.
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(3) Intermedia ([GARRS86], [SMI87], [YANS85] kot [TAN89a]) Ilepidiiov pe xopakinpiotikd
hypermedia, to omoio £xet oxedrootel Mg TAATEOPLLA YLOL T GLVEPYAGIQ EPAPLOYDV KOl EpYOLEiDV Yo
dedopéva Sl0POPETIKNG HopPNG. Xta &yypapa tov Intermedia pmopel vo amobnkevtel Keipevo,
YpapKd, dedopéva amd Aoylotikd eUAAA Kot GAAa. Ymootnpiletar n dnpovpyio GuvoEoU®Y Kat O
oplopndc AEEemV-KAEOIDY, TOGO Yo T £YypaPa OGO KOl Y0 TOVG GLUVOEGHOVG TOV GLGTHLOTOS. To
Intermedia mapéyet Tomukovg Kot yevikoOg xapteg tov hypermedia diktoov kat yevikd divet peydio
Bapog oto user interface. ‘Exet avantvyBel oto [lavenomipuio Brown (oAokAnpdbnke 10 1986), Kot ¢
€K TOUTOV O100£TEL OA TO XAPAKTINPLOTIKG TV Tpoyevéstepmv cvotnudtov FRESS kot EDS. Eivat
o000 EVO Y10 TEPIPAAAOV TOAADV YPNOTAOV Kot SIHBETEL Evay 1oYVPO PNXAVICUO Y1 TOV EAEYYO TG
ovyypovng mpoonéhaong. Av kot to Intermedia éyet ypooptei og Inheritance C (po object-oriented
dubkexto g C), xpnotponotei to INGRES, pe nmpoontiki) va cvvepyaotel 6to péAAov pe pio object-
oriented Béion dedopévav.

(4) NoteCards ([HAL88] kot [TAN89a]) Xvotnua hypermedia ywo keipevo, ypopikd kot €KOVES.
Avantiybnke oto Xerx PARC (Halasz kot dAhot) kot oAokAnpdbnke 1o 1987. Ot mAnpogopieg 610
NoteCards amofniedovtat o€ KAPTEG Kot LETAED TV KAPTOV UTopodV va dnpovpyndodv civoesoL.
T660 ot Kapteg 660 Kat 01 GUVOEGUOL £XOVV GLYKEKPLEVOLG TOTOVG. Ot ¥PNOTEG UTOPOVY VEL SOVV TN
dopn tov dktvov hypertext kot va v aAra&ovv amevbeiog pe Evav edwo editor. Yrnoompileton 1
mepmAdvnon Kot o meplopopévn Khipoka 1 avalnmnon kewévov. ‘Eva peydAo mAgovéKTnpo ToL
NoteCards givat ot duvVATOTNTEG TOV Y10l ETEKTACT).

(5) KMS (Knowledge Management System) ([AKS88] kot [TAN89a]) Eumopwcd ocdotnua
hypermedia yia keipevo, ypapucd Kot ymeromompéves eidveg. OrokinpdmOnke 1o 1987 kar anotehet
™V gUmOpIKN ekdoyn Tov mpoyevéotepov ovothuatog ZOG (1984). Eivar oyedacpévo yur
dnpovpyia Baoswv dedopévov og etatpid meptPdiiov. Ot mAnpogopieg oto KMS amobnkedoviat o
miaiola (1o avdAioyo tev kaptdv tov HyperCard kot tov eyypdomv t@v GAAOV GUGTNUATGV), Kot
UTopovV va dNpovpynfodv chHvoesuotl HeTaEd TAUIGIOV Kot Vo GYNUATIOTOOV tepapyies and mAaicto.
Ot oVvdeopotl pmopovv va delyvouv kot o e&mtepicd mpoypdlupato, To onoia Ba gvepyomorovvrol
otav ot ovvdecpot dwoyifovrar. To KMS dev mapéyet 6TouG ¥pNOTEG YPAPIKY ETONTEID TOV HIKTVOL
hypertext aAAd 0100£1€1 AmMEPIOPIOTESG WOIOTNTES Y10 OKVPMGT EVEPYELOV Kot omioBoydpnon. Emiong
dev yel unyavicpovg dtoeiplong kat o EAeyyog yio GOYYPOVY TPOCTELACT) 6T TAicLO Ao T omoia
amotedeitar M Pdaon dedopévev eivar yohapds. Tevikd, 1o KMS divet éva vmoohvoro Tmv
YOPOKTNPIOTIKOV TV ovotnudtov hypertext kot hypermedia, oArd eivar éva cdommua KoAd
TEPLOPIGUEVO KOl AELTOVPYEL OTOSOTUCCL.

2.5. 2vetijuato hypermedia ko1 hypermedia fdceig dedoousvav

And v mponyovuevn avagopd cuotnudtmv hypertext kot hypermedia, givail €dkolo va gviomioTodv
OPIGUEVE YOPAKTNPLOTIKG TOV UTOopoVV Vo Bempovvtal Aiyo 1| moAD kabiepopéva Yo To GUGTHUOTA CVTA.
Yt Biproypapio yivetor AOyog y TV mpdTN YEVIA cvotnudtmv hypermedia, kol ova@épetal 6Tl 1O
YOPOKTNPIOTIKA EVOG LEGOV GUOTHLLOTOG TNG YEVIAG LTS givan Ta e€ng ((HALSS)):

(1) ot képuPot Tov diktvov hypermedia £xovv GULYKEKPEVO TOTO (KEILEVO, YPOUPIKA KAT.), KoL VTAPYEL
po tepapyio omd TOTovg d0edoUEVMV

(2) orkoppor givar amroi, SNAaOT dev LTOPOLY VO TEPIEYOVY AAAOVG KOUPOVG

(3) ot cOvdeapOL PETAED TV KOUP®V EIVOL ALPIKATEVOVVOLEVOL KOt €V £XOVV TOTOVG

(4) ot ovvdeopot Eekvave amd Kol KOTOANYouv o€ gite 0AOKANpovg KOUPOLS gite mePLOYES LEGH OE
KOppovg

(5) mapéyovron yevikég OWeLg Tng doUNG TOV HIKTVOV

(6) n doun tov dKTVOL pmopel vo. aAAGEEL pe amevBeing XEIPIOHOVS TOV JOYPOUUAT®OV TOV TNV
TOPIGTAVOLVY

(7) vmoompilovtot €101KA O 1EpapyIKd dikTLQ

(8) 1o user interface ypnoylomoiei TOALOTAG TapGOLPa Kl Ol EVIOAES divovTan ite e TOVTIKL gitE pE
pevov

(9) vroompileton avalnitnon Kewevon

(10) vrootnpilovtar ToAAoi xp1oTES OAAG LE TEPLOPIOUEVO EAEYXO CVYXPOVIG TPOSTEANGTG

(11) dev TnpovVvTOL EKGOYES TV OMOBNKEVUEVOV TAPOPOPIOV
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(12) 10 dedopéva anobnkevovtol o cuvnoicuéva apyeia 1 o€ oyeotoké Paoelg dedopévav.

‘Etot, yivetar @avepd 6t 1o suothjpota hypermedia dtaBétouv aprketd eEehypéva YopaKTNPIOTIKE, Kot
vrootpilovv v eneEepyacia Kol TNV AVAKTNOT SEOUEVOV TOPOUOLL LE TIG KAAGIKES PAGELS 0E00UEVMV.
Ye kol mepintoorn, ®otdco, &va cvotnua hypermedia to omoio dbétel TS duvoTdTNTEG TOL
TEPLYPAPTNKAV TAPATAV® Kot pdvo, dev umopel va yapaxtnpiotel og hypermedia Béon dedopévav. T'a va
piAfoovpe yw hypermedia Pdoelg dedopévov, Bo mpémet vo eEooeoiricovpe Ott vmootnpifovtan
Aerrovpyieg 6mm¢ eneEepyacio. SOCOANYIMY, AVAKTNON SEOOUEVOV LLE EPOTIOELS, TPNOT EKOOYDV, OPLGHLOG
oyewv, emavopbmon oe mepintoon Prafov kim. Xe emdupeva kepdhawo Ba opicovpe éva HOVTELO
dedopévav yoo cvotipato hypermedia kot punyavicpods mov va. vAOToodv KOT® 0ond TO TPOTEWOUEVO
HOVTELO TIS Agrtovpyieg awtég, dote v pmopel TeElKd vo BewpnBel o1t éyovpe o hypermedia Pdon
dedopévav.

Ot hypermedia Pdoelg dedopévov tdpo, €0t kot av Ppiokoviar o¢ €va onueio ota oyédia,
gpoavifoviat o¢ d1adoyotl TV cVUPATIKOV Blcemv ded0UEVOV Kol PIA0G0E0UV va. amodelyBovV TOAD T
€LEAIKTEG KOt loyvpég amd TS TEAEvTOiEg OCOV 0QOPA TNV OMOBNKELON Kol TNV OVAKINGY TOV
mAnpogoptdv. H Packn dtapopd avdpeca oe pua Paon dedopévov hypermedia kot o€ po copforikr féon
dev givat 10 gvplOTEPO PAGLO TANPOPOPIAOV TOV UTOPEL 1) TPATN VO 0m0BNKEHTEL AALG PLAALOV TO YEYOVOHS
ot1, 1 ovpPotikn Paon mepiEyet dounpéveg mANpoPopics, eva 1 fdon hypermedia mepiéyet droovvdedepnéveg
TANPOQOPIES.

Mua Bdon dedopévov hypermedia npémet va emitoyet 000 Pacikovg 6komovg:

(1) Onog kot po cvpPotik) Paom, mpénet vo KOTAGTNOEL TO GUVOAO 1 &va PEYEAO HEPOC T®V
OO KEVUEVMV TANPOPOPLOV £TOLHO Y10 OVAKTN G Kol EneEepyacio and TOVG TEMKOVG yPT|OTES.

(2) Avtibeto omdé pa ovpPatiky Paon, 6mov ot cvvdéoelg HeTaEd TV dedopévav Kabopilovral
éupeoa (610 oXECIOKO HOVTELO amd TO YeYovog OTL Ta dedopéva PBpiokovtal otnv da oxéon N Ott
vrapyet kamoto medio pe 1o d1o dvopa kot medio opiopod oe meptocdTeEpeg amd pio GYECELS, Kol 6TO
SIKTVOTO KOt TO 1EPAPYIKO LOVTELD and TO Yeyovos 0Tt Ta dedopéva Bpiokovtal otov 110 koppo 1 ot
VIApyel ovVOEST HETOED TOVG, M omoia OpmG dev gival Gpeca OpaTi] GTOLG XPNOTESG), MPEMEL VO
KOTOGTNGEL TO GUVOAO 1] évol LEYEAO PEPOG TV CLVIEGEMV LETAED TOV AOONKEVUEVMV TANPOPOPLOV
£TOLO Y10 OVAKTN O KoL EneEepyasion and TOVG TEAKOVG YPT|OTES.

Ot ypfioteg TV cvotnudtmv hypermedia teivovv vo avoktovv, va mpocsHETovy, va dloypaeovv, va
aAraovv kat va eEepeuvolv TIG GLVIESELS HETAED TOV TANPOPOPIAY TOVAGYIGTOV TOGO GLYVE OGO KAVOLV
T OVTIOTOLYO TPAYLOTO KOt Yol TIS {O1EG TIC TANPOQOpies. 1oV mePIMAOKO KOGLO oV (OoVUE, 0L GLGYETIGELS
TOV TANPOPOPIBV QAiVOVTOL O CNUAVTIKES KOl od TIG 191G TIG TANPOPOPIES.

Eivar @avepo, emopévmg, 01t £va povtédo dedopévov yia Baoetg hypermedia mpénet va eac@arilet v
1010 AeLTOVPYIKATNTO TOGO Yo TIG OMOONKEVUEVEG TANPOPOPIEG OGO KOl Yo TG GUVOECELS UETAED TV
TANPoQopLdV avtdv. Eva poviého oyedlacpod mov eEac@aiilel T oNUAGLOAOYIKT| 1Goppomic. avAIESH
OTIC £VVOLES KOl OTLG GLOYETIOES HeTAED evvoldv, givat o Ypaeoc. Evag ypapog aroteleitatl amd kdpuPovg
Kot OKUEG, OV gival ave&dptnreg ovrotnteg NG idtag omovdaotntag. 'Etol, 1o oxfua ovtd ¢@aiverat
KOTAAANAO Y0 va povteAonomoet pia Baon dedopévav hypermedia.

M Béon dedopévov hypermedia, Aowmdv, opiletar og Eva ypleog amoteloduevog amd KOUPovg mov
amofnkevovy multimedia dedopéva Kot AKUEG TOV GLVIEOLY TOVS KOUPOVG 0WTOVG. XTa EMOUEVA, OVTL TOV
opov "kéuPog" Ba ypnoyonoteitor 0 6pog "item" yia vo SNADGCEL TNV AVTIGTOLYN OVIOTNTO TOV HOVTELOV
dedopévav Kat avti Tov 6pov "akuf" Ba ypnoionoteitor 0 6pog "oivoespog” aviroya. Ot 6pot "ypdaeog”
Kot "olkTvo" Ba ypnoonoovvIaL 1I6odVvaLd Yo va dNidcovy TNV OAn doun g Pdong dedopévav. Me
povighomoinon vty Kol Ta items Kot ot oOvoespol tomobeTobvior ot1o 010 emingdo amd Amoym
AETOLPYIKOTNTOG Kol BE®@POVVTAL IGOOVVAUEG OVTOHTNTES.

Oa mpénet vo onuelwbel 6t n doun Tov YPAov &ivar pol Guecmn Avon yw TN povieAomoinom
ovotnudtev hypermedia kat ypnotponoteitat g £va moAd peydho pépog g oyetkng Piproypapios. M
dlpoTioTiKn cv{nnomn yo poviehomoinon Le YPAeovs Kot Toug oXETKOVS Teploplopods pmopel va Ppedel
oto [KOMS89], dmov toviletat kat N orovdotdtnra TG SMAmons THnmV Kt Bapdv Yo Tig cLVIESELS HeTAED
multimedia TANPOQOPLOV, YOPAKTNPLOTIKO TO OTO{0 TO TPOTEWVOUEVO HOVTELOD OlabETel, dmmg Ba pavel and
TNV TEPLYPAPT] TOV GE EMOUEVO KEPAALOL.
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3. OBJECT-ORIENTED KAI ZXEXIAKOX XXEAIAXMOX I'TA HYPERMEDIA
BAXEIX AEAOMENQN

3.1. Aroumijoels ayedracuov o hypermedia fdceis dedousvary

Onwg £xet pavel amd ™V 0 TGP avirloon, ot KAAGIKES BACELS HEdOUEV@V OeV £XOVV APKETA TAOVGCLO
dopn v va vwootnpifouv T YOPOKTINPLOTIKG OV TPEMEL vo. Eyovv Ta Pacelg dedopévav hypermedia.
'Eto1, 610 KEQPAAO0 OVTO OVAOEIKVDOVTAL OPIGUEVES OMOALTIGEL; GXESLOGUOD OV TPENEL VO KOADTTEL [LLol
Baon ocdopévev hypermedia ([WOES6] wotr [SMI87]). Ot amnoithoglg TOV OomoaplOUovvTol TapoKOT®
0QOopovV

(1) 11 edéG avhrykeg mov onpovpyel o yeptopds dedopuéveov multimedia
(2) 11 e KéG avhrykeg mov onpovpyel 1 vrooTNPEN Tng doung hypermedia, kot
(3) TG Yevikég avayKeg TOV VAPYOVY GE [0, OO0 TOTE BACT) 0Ed0UEVMV.

Ot amOUTAGELG TOV TPOKVATOVY OO TOVG VO TPMTOVG TOPAYOVIES OMUITODV TN XPNOT EVOG LOVTELOL
001000V LE OVLYKEKPIUEVEG LOLOTNTEG, EVA Ol OMOUTNOELS TNG TPITNG KATNYOPiog IKOVOTOOUVTOL UE
OMO100NTTOTE OO TC. KOOIEPMUEVE, LOVTEAL GYEOLOTLLOV.

Ot anoutfoglg mov dnpovpyei 0 xeplopog dedopévmv multimedia givor o1 aoA0VOES:

(o) Xpniom yevikevpévew doudv poviedoroinons (modelling constructs).

Ot mAnpogopieg multimedia mov amobnkevoviar ¢' évo ovotnuo hypermedia dev pmopovv va
TEPLYPAOTOOV KT TPOTO eVinio kaO®MG givar O10QPOPETIKNG LOPPTNG, KOl £T01 dgv UTOpohV OAEG VOl
dgxBovy d6unon otov id1o Pabud. o Tapdderypa, EXOVLE NYO KOl KIVOOLEVO Video, mov umopodv va,
dounBoivv oAl yoropd, GALG £xOVUE EMIONG KoL POPUEG KEWEVOL LE 1oYLPT 0pyavmoT. To poviého
dedopévav Ba mpEmel va. TapEYEL YEVIKEVUEVEG OOUEG LOVTEAOTOINGNG TOV VAL IKAVOTTOIOUV KOl TIG 600
OKPOiES TEPMTMOELS.

(1B) Yroothpi&n apaipécemy.

Me oagaipéoelg €ivorl dvvatd mAnpoeopieg multimedia Sl@OPETIKNG HOPENG VO WTOPOVV VO
ouvundpEovy péca 6To 1010 mTANiG10.

(1y) Yrnootmpi&n yevikehoewy.

Me ) gpfon yevikevoewv oynuatiCetatl pio epapyio Tonwv KOUPwv, otny omoin kébe TOTOG £xel Ta.
YOPOKTNPIOTIKA Kol TIG 1010TNTEG OAWV TV LAEPTOHNOV TOV, Kol Kdmoto akopa. 'Etot 6o pnopei va
MNAwbei 011 £va Kovovplo €idog kopPov multimedia mpémel vo €podlOGTEL [LE TIS O1OTNTEG KoL TO,
YOPOKTNPIOTIKA EVOG OO TOL €101 TOL TPOVIAPYOLV.

(18) Yrmoothpi&n Kovovmv GYETIKE [LE TNV TOPOVGINGCT] TOV TANPOPOPIAOV.

Mmnopei évag ypfotng vo. 0éker ot kduPor mov omuovpyel vo pnv mapovoidlovior peE TOV
TpoKkafopPIoUEVO TPOTO TOV 0KOAOVOEL TO GVOTNLO, OAAG dlapopeTiKd. AVTO B0 Tpémel vo, uTopei va.
dNAwbei péoa otn Paon TV dedopévav.

(1g) AmoBnKeLon TANPOPOPIAY GYETIKA LLE T QUGIKT| 0D KEVOT EVOS EYYPAOOUL.

H avaykn ovty yivetol axopo mo oacdnt otav etepoyeviy dedopéva TPEMEL VO, TOPOVGLOOTOVV
TOVTOYPOVO, 1 OKOUC TTEPIGGOTEPO, OTOV Ol XPNOTEG £X0VV TO Olkaimpo vo cALGEOVV OploUéVOl
YOPOKTNPIGTIKA TNG TOPOLGIooNS LE OKOTO Vo avadei&ouy 1) Vo, EPEVVIIOOVV KATOIEG GUYKEKPIUEVES
1010TNTEG TMV TOPOLGLULOUEVMV TANPOPOPIDV.

Ot anoutfoglg mov dnpovpyei n hypermedia dopn g Paong dedopévmv givat ot akdAoVOES:

(20) YrootpiEn cuoyetiocemv HETAED O0POPETIKOV KOUPWV.

Ot TOmOo1 OVTAOV TV GUOYETICEWV OV LITOPOVV TAVIO VO OPIOTOVV €K TMV TPOTEPMV, KOBMS £vag
KOpPog unopel vo cuoyeTiCeTon Pe 0mo100NTOTE GAAOV LLE KPITTPLOL TOV VO BPOPOVV YEVIKEVOT), KON
TIU KATOI®WV YOPOUKTNPIOTIKAV, KOWEG 1010TNTEG 1| OMO00NTOTE GAAN OYE0M UTopEl va. avTIAneOEl
évag xpnotg. H Pdaon dedopévav Oa mpénet va pmopel va vmootnpiel TETOIEG GUOYETIOELG Ol OToieg
EUMEPIEYOVV KOl ONULAGLOAOYIKT TANPOPOpia.

(2B) YrootpiEn moAaTA®OV CLUGYETIGEMY.
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Mmopei vo vdpyovy TOAAMUMAES GUGYETIOELS, [LE OOPOPETIKEG oNuacics, LeETasD TV dwv kOpPov
nAnpogopiag. To povtélo dedopévmy Ba TPEMEL VO EMTPENEL KO TIG TOANATAEG CUGYETIGELS.
(2y) Ynootpi&n 1epupyIkOV GUGYETICEWDV.
IToAD ovyvé n onuaocio pog cvoyétiong sivarl €10l MOTE 11 GLoYETIon oVt B TPénel vo gival
lepapyikn, va. oxnurotilel onAadn éva SEVTIPO 1), OTN YEVIKOTEPT] MEPITTMOT, VOV OKVKAIKO Yphpo. O
xPNoNG o Tpémet vo Exel T1 SuvaTOTNTO VO ONAADGEL OTL KATO10L CLCYETION £XEL TETOLES 1O10TNTEG, KO
N Baon dedopévav Ba TPEMEL VO LTOPEL OTT GUVEXELN VO, TIG O1UTTPTOEL
(28) Avvatotnra Yo SVVOIKT] TPOTTOTOINGT TMV CLUCYETIGEMV.
Ot ovoyetioelg peta&d tov kopPpwv opilovial otn Paomn SEO0UEVOV GULPMOVO UE TIG OMOYELS TOV
YPNOTAOV Y10 TO TAG TPENEL V. GUVOEBODY 01 OO KEVUEVEG TANPOPOPIES KO, KATO GUVENELD, Eivail
eEapetikd emppencic oe alhayés. To ocvotnuo hypermedia Oa mpénetl va d1evkoAbVEL TN dNLovpyia,
TPOMONMOiNo™M Kot avaliTNoN TMV GUCYETICEMV.

TEAOG, amaITHOEIG OXEGLOCLLOV TTOV UTOVOVY GE o 0molodNmoTe Péom dedopévmv gival ot aKOAOVOES:
(30) YrootpiEn neplopiody OXETIKE, LLE TV TUTIKT dopn evOg KOUBov.
Mo mopadetypo, pmopei €vag ypHotng va omottel voo £(ovv [io. GLuYKeKpILéV ooun ot multimedia
KOpPot Tov dnpovpyei.
(3B) Ymoothpi&n mePOPICUAOV G MPOG TO MOlEG TIUEG €ivol OEKTEG YO TO YOPUKTNPIOTIKG EVOG
KOUPOV KoL TO TOLEG AEITOVPYIEG LITOPOVV VO EKTEAEGTOVV TTAV® GTOV KOO CLTOV.
(3y) Avvatdtnro yio SuVOUIKT ENEKTOCT TOL GYXLLOTOG TNG BAoTNS.
Av Kamo1og xpnotng BEAeL va opicel Evav Kavovpto Tomo kOuPwv, Ba mpénet vo umopel va npochHécet
TOV OPIGHO TOV TOHTOV CLTOL GTO GYNUO TNG PAoNG dEdOUEVOV.
(36) OpoOpopEN CVTIUETAONION TOV JEOOUEVOV KOl TOV KMOIKH 6TO eminedo Tng dayeipiong tng
Baong Twv dedopévay.

XT1 GUVEXELD GLUYKPIVOVTOL TO GYECLOKO Kot TO object-oriented HOVTELO GXEO100LOD Y10 VO PAVEL TO10
oamo Ta 0vo Taupldlel kaAvTEpO otV avantuén pag Paong oedopévev hypermedia. Ilpokataforikd
onuewdvetal 611 0 object-oriented oYeEIACUOG KAADTTEL TIC TEPIOCOTEPES AMO TIG MAPOTAVED OTALTHOELS,
yopig opmg avtd va onuoaivel 011 KOl TO OVYKEKPIHEVO object-oriented poOVTELO Ogdopévev mTov
TEPLYPUPETAL GE EMOUEVO KEPUAOLO KOAVTTEL OAEG TIG OMALTHOELS TOV JIOMICTAOVETOL €0 OTL KEADTTOVTOL
amo Tov object-oriented oyedlaopd. To TPOTEWVOUEVO LOVTELO KOAVTTEL KAMOES and TIG AMULTHOEIS AVTEG,
T1G Poootepes, 0ALG Onmg Oo pavel pmopel e0KoAd vo, OAAGEEL 1)/KOL VO ETEKTOOEL DOTE VO KOADWEL Kot
T1G VTOAOTES.

3.2. 2¥ykpion object-oriented ko1 Gyec10K00 GYEOIAGUOD IS TIPOS TIS OMAUITHGELS

O oyecokdg kot o object-oriented oxedoonds yio facels ded0UEVOV UTOPOHV VO GUYKPLBOHV (G TPOG
TIG OMOLTIGELS TOV SLOTLIMONKAV GTNV TPOTYOVLLEVT] TAPAYPOPO.

Q)¢ TPOG TIG AMOITNOELS TOV TPOKVITOVV OO TO XEPIGHO TV dgdopévmv multimedia woydovv ta g
(1oy) Xpniom yevikevpévmv dopdv [LovTeELOTOINoNG.
To oxeolokd poviéAo vrootnpilel (o HovadtKn OOUN Yo TV OOBNKELOT TOV TANPOPOPIAV, TN
oyxéomn, g omoiog Op®G TO TPOKAOOPIGUEVH, OVOYKAOTIKE, YOPOKTNPIOTIKG, Umopel va eivon
OKOTOAANAQ Y10 TNV TAEIOYN QIO TOV EPUPLOYAOV.
To object-oriented povtého mapéyel pio eEoupetied dSvVaKT dopun Hoviglomoinong, TV kidoy , TG
0moi0g TO YOPUKTNPLOTIKG LTOPOoLV Vo, 0AAGLoVV Y10 KAOE KovoUpla EpOpLLOYY.
Eivat onpovtiko vo onpeliodel 0T 10 oXe010K0 LOVTELD PTOPEL TOAD EDKOAN VO, TPOCOUOIMOE! amd TO
object-oriented, av optotei wg piCo g epapyiog TV KAGoewy pio kKAGon Relation,  onoio va
OLUTEPLPEPETOL OKPIPDS OTMS 01 GVVNOIGUEVES GYETELG TOV GYECIOKOD LLOVTEAOV.
(1B) Yroothpién apaipécemy.
T6G0 610 0YXEC1OKO OG0 Kol 0TO object-oriented PLOVTELD, Y10 VO SNLLLOVPYNOOVUE OPALPEGELS, dNAGOT
€{on képPwv Yo Tovg onoiovg dev opiletan ek TV TpoTtépwv T1 multimedia mAnpoeopia Oa TepiEyovv,
npEMEL PEGO, 6TOVG KOUPOVG TS Vo amoBnkebovpe Oyt Tig id1€G TIg TANPOoYOpieg multimedia, oALG
dgiKTeg TPOG QTES,
(1y) Yrnootmpi&n yevikehoewy.
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To oyeolakd poviéro dev pnopei vo vtootnpi&et tepapyieg amod YEVIKEDGEIG KAUGEMY, KOl YEVIKOTEPD,
dev umopel vo vootnpifel KANPOVOMIKOTNTA 1010TTMV. AV [io, 00T TPENEL VO £XEL Kol Ta. TEdia
LL0G 1] KOOV GAAWV, 0LTA B0 TPETEL VO ENOVAANPOOVY GTOV OPIGHO TNG KAVOUPLG GYECTG.
To object-oriented poviéAo emuTpénel vo  oploTOOV lEpopyieg KAAoEV kol vmootnpilet
KANPOVOUIKOTNTE 1010THT®V and Tov opiopnd tov. 'Etot, pmopel va SnAwbei £pupeca 1o 011 o KAGon
B0 d1a0éTeL KO TIg HeBAdOVG Kot LETAPANTEG KATOIOV GAADV KAOGE®V.
(18) Yrmoothpi&n KovOovmv GYETIKE [LE TNV TOPOVGINGCT] TOV TANPOPOPIAV.
Y10 oYe01OKO LOVTELOD, Ol id1eg povutives yepilovtal OAeg Tig oxéocic. Katd ovvéneia, oev umopel va
0p1oTEL JUPOPETIKOG TPOTOG TOPOVTINONG Y10 KATOEG GYECELS, OVTE, TOAD TEPIOGATEPO, Y10 KOTOIES
TAELGOEG KATOIWV GYECEMV.
Y10 object-oriented povtého, KGBe KAGoM Exel Tig dkég NG neBodovg. 'Etotl, umopoldv vo optotodv
dpopetikég pébodol mapovoinong ava kidorn. EmumAiéov, ov pébodol mopovsiaong Hiog KAGOMS
UTopovV Vo KANpovoun8ovv and T vTokAUsELS TNG Kol Va, TPOTOmoIn8o0v 6g auTES.
(1g) AmoBnKeLoN TANPOPOPIAY GYETIKA LLE T QUGIKT| LoD KEVOT EVOS EYYPAOOUL.
Kot ota 600 poviéAo UTOPOOUE VO KPOTHGOLUE TETOEG TMANPOQOPIEG WHEGO OE TAELOOES
oxéocv/oTiypdtuno KAGoewy. Eneidn opmg ot mAnpoeopieg avtég to mbavdtepo gival va unyv £xovv
v 1010 Thvtae popen, sivar pavepd 4t 1 anobnkevon tovg Ba gival evkoAOTEPN 0TO object-oriented
HovTéLo, Omov M oounomn eivar yaAapdtepn. EmmAéov, 610 HOVTEAO OLTO, TETOIEG TANPOPOPIES
UmopovV Vo KAnpovountovyv.

Q¢ TPOg T1g AmOITNoES Tov TpokvrTovy and T hypermedia doun TV Pdocwv dedopévmv 1oXvOVY T

&gnG:

(20) YrootpiEn cuoyeticemv HETOED O10QPOPETIKOV KOUPWV.
Y10 OYecloKO HOVTELO, Yoo vo. dnAdoovpe OTL dV0 €idn mAnpopopidv ocvoyetilovial, &ite TIg
amofnkedovpe otnv dwo oxéomn (omdte, av m ovoyétion oev eivar 1:1, €yovue mpoOPAnua
Kavovikonoinomng), €ite Tig amodnkebovpe o€ dvo EeY®PIOTEG OYEGELS Kl OTIGXVOVLE o Tpitn oxéon
Yo T GULGYETION, 1 omoin opiletarl Thpa Eupeoa and v vmoapén nediwv pe To 1010 medio oplopov
KoL, EVOEYOUEVMS, TO 1010 Ovopo OTIG Tpelg avutég OxEcEl. AULTH 1 TOKTIKA avdvel v
TOAVTAOKOTNTO TOV GYTLLOTOG, 010HTEPU OV TO TANOOG TV GLUCYETICEMV MOV TPENEL VO, ATOOTKEVTOVV
glvar peydro. EmumrAéov, av o1 ouoyeTioelg VAOTO00VTOL G EEYMPIOTEG GYECELS TOTE UTOPOLV Vo,
dNAwOOHV onpocioloyiKd oTotyeio aAAG dgv pmopovv vo eniBANB0OY oNLaGIOA0YIKOT TEPLOPIOLOL.
Ye évo. object-oriented HOVTELO Ol GUOYETICELG UMOPOOV VO LAOMOMBOUV GUEGH MG EEXMPIOT
avtikeigevo mov Kpatdve Tig dkég Tovg mAnpoopicc. ‘Etot gival duvatd apevog vo dnAdoovpe
OTUOCIOAOYIKG OTOXEID KOl OQETEPOV VO, EMPAAAOVUE QVTIOTOOVS MEPLOPIOUOVS, opilovtag OTL
K@0e opd mov o1 epropiopoi avtoi TapaPidlovral, 01 GLOYETICEIS B0 TPOTOTOIOVVTOL AVAAOYCL.
(2B) Yrootpi&n moAaTAGOV CLUGYETIGEMY.
Av 0TO OYeClOKO LOVIELO OAEG Ol GULOYETIOEI TMOPIOTAVOVTOL HE OYECELS TOTE Ol TOAMUTALG
ovoyetioels, ONAad” o1 ovoyetioels 1:n N n:m, pumopolv vo TopacTadodv Ywpic TpoPAnpaTa
Kavovikomoinong, agov ywo kabe emmAéov mAgwddo pog oxéong B pe v omoia oyetiletor pua
mAe16d0 TG oxéong A Ba mpootibetat anihg Eva akdpa (evyog KAEWOLDY ot oyéorn AB.
X710 object-oriented HovTéLO, POL 01 CLUGYETIGEIS VAOTOIOVVTOL KOl OLTES, OMMG EYOVUE 10N TEL, MG
avtikeipevo (cuvoeool), Lmopodv xwpic TpoPANLa va TapacTtafodV TOAAATAEG GLOYETICELS.
(2y) Yoot pi&n 1epupyIK@V GUGYETICEWDV.
Av gyovpe o tepoapyio kKOUPwv, dniadn Eva dEvipo N Evov OKVKAIKO Ypaeo omd Kkoppoug,
omolodNoTE K1 av givarl 1 onpoctoAoyiki g a&io 0o TPEmel Vo KPATAHGOVUE TO AlYOTEPO TOL0G
KOUPOG Eivol TOTEPOS TOLOV KoL TO TEPLOTOTEPO TO10G KOUPOG Eival Tpdyovog molov.
Y70 oye0loKd HOVTIELD UTOPOULE VO EEpovpE LOVO TO10G KOUPOG Eival maudi TO10V Y10l UTOPOVLULE VO,
Kpotioovpe pévo éva emimedo g ovtiotoyng tepopyiog. (Olo to eminedo doev umopodv va
KpotnBolv og [ oyéon, aeevog yoti dev E€pouvpe mdoa gival, GOTE vo opicovpe otn oxéon
wodpBpa medio, Kot apeTéPoL yoTi amd To dg0TEPO EMimedo Kot LeTd Oo emavaiapuPavape mOmmov Kot
natépa yio kGOe eyyovt kot Ba giyape TPOPANULO KOVOVIKOTOINGTG). XTNV €101KT, (0GTOGO, TEPINTMON
ov M tepapyia mov Eyovpe oynuotilel éva 1 TEPIOGOTEPE. OEVTIPA, OnMOTE O OAQ TO dEVTIpO KAOE
KOpPog ekTOg TNG povadikhg pilag Ba £xet Evav Kot LOVO TPOYOVO, UTOPOVUE VO OPICOVUE [0, OXECT
"IIpdyovog", mov va mepiéxet To media "TIpodyovos”, "Andyovoc" kat "Babpog Zvyyéveiag” (1 dopr tov
dévipov pog eEaoparilel 611 amd TOoV TPOYOVO GTOV amdYovo Ba vrhpyel £va Kol LOVO LOVOTATL Ko
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€101 0 PoBuog ovyyévelng Oo gival LOVOOT|LOVTO OPICUEVOG OE EVO YEVIKO OKVKAMKO Yphoo de Ba
ioyve kATl 1€1010). To TEAELTOIO TEdi0 OO OVTUTPOSMREVEL TO TANOOG TV GUECOV OTOYOV®OV TTOV
napepPdArovion petald TV items mov avaeépoviol ota dvo mpdTa media (0 yo aueco andyovo, 1
Y10 GY£0T TOATOV/€YYOVIoD, KAT.) H Adomn avth), 0pmg, TapaPialel Tnv apyn TOL GYEGIONKOD LOVTELOV
oxedloopoy vo ypnolpomoleiton pion oxéom Yoo KGBe AOYIKR OLOYETION, YPNOLONOlEl KAmOo
"teyvnTa" dedopéva Kol amouTel TV OmOBNKELGN HEYOANG TOGOTNTAG TAEOVALOVGOS JEVTEPOYEVODG
TANpogopiag kol KoOoTE TOADTAOKEG TIG AEITOVPYIEG TNG EI0QYMYNG KOL TNG OypPoONS HI0G
OLGYETIONG HETOED OVTIKEWEVMYV, Yol Oa TPEMEL va. YivOuV KaTd TPOTO TETOW0 OV Vo eE0GQaAilEL
TNV OOTHPNON TNG CUVERELWNG TNG oxéonG. EToL, 0mola TEYVACUOATA KOl OV YPTCULOTOICOVUE, GTO
OXECIOKO LOVTELD O1 tEpapyies xpelBleTON TEAIKE VO TAATOVOLYV.
Y10 object-oriented poviého avtifeta, PmopolVUE VO EYOVUE GUEST] TPOCTELNCT GTOVG CGTOYOVOLG
péca amd dEIKTEG, KOl Ol IEpapyieg 0€ ¥pedleTaL VO TAATOVOUV.
Koté ovvénmelo, yioo vo ovaktndei g oAdkAnpn tepapyio oto oyectokd poviého ypelaleton €va
mAN00g epMTACEWY, Ol OMoieg UAAOTO OmOITOOV TNV QOANEN EVOLOUEC®V OMOTEAECUAT®V KOl TNV
VopEnN EMAVOANTTIKGOV S100TKOCIAOV TOV 08V KOADTOVTIOL OO TO GYXECIOKO LOVTEAO OAAG amaITOOV
TNV LEGOAGPNOT KATO10G OAYOPIOUIKNIG YADGCOG GTNV OToit 01 EPMTNOELS B0l ELPLTEVOVTAL, Ol OTTOIEG
TPEMEL VO EKTELEGTOVV LLE [0, TPOKOBOPIoUEVT] GEPA oL dev Pmopei va PeATiotonomcel To DBMS.
X éva object-oriented povtédo avtibeta, (o epapyio pmopei va ovaktnOei pe pio povo p@tnomn mov
emotpépel T pila TG Kot omd eKEl KO TEPU YPNOILONOIEL EGMTEPIKO TEPUCLO UNVOUATOV Y10, VL
napetl 1o madld. Ao, EPOGOV 01 tepapyies dev amocuVTIBEVTOL Y100 VO amoOnKeVTOVY, dEV LITAPYEL
K01 1) aVEYKT VO, OVOKOTOOKELOOTOOV TPV amd TNV TOPOVGI0CT TOVG UTOPOUV Vo ovakTnOodv Kot va,
80000V 6TOVG TEMKOVG XPNOTEG LLE TN LOPOT) TOV EiYaV OO TNV apy.
(28) Avvatotnta Yo SVVOLIKT] TPOTOTOINGT TMV CLUCYETICEMV.
T660 o€ £va GYECIOKO LOVTELO OOV OAEG Ol GLUCYETIOELS TOPIOTAVOVTOL MG GYEGELG, OO KOl O £val
object-oriented poviélo 0mov OAEG Ol GLOYETIOEIG TOPICTAVOVTAL MG OVTIKEILEVA, €ival duvatd va
dnuovpyfcovpE, va S1aypaYOULLE KOl VO TPOTOTOL|GOVUE GUGYETIGELS.

Q¢ P0G TIG YEVIKES OMOUTNOELS Y10, fAoelg dedopUEVaV 16YVoVY Ta €&NG:
(30) Yrootpi&n meplopicdV GYETIKMY LE TNV TUTTIKT 00UR £VOG KOOV,
Ot amoUTACELG Y0 TNV TUTTIKT SOUT TV KOUPWV gival 000KOAO Vo SNA®BODV o€ £va GYECIOKO LOVTELOD
0mov, AMOY® TOV aVoTNPOD HadNUaTIKoD VITOPuBpov, pio pdvo emTpenty douf umopel va oploTel Yo
K@0g €idog KOUP®V.
Ye éva object-oriented povtéAo UmOpoOV vo ONA®BOVV EVOALNOKTIKEG EMTPENTEG OOUES Y10 TOVG
KOUPOVG oG KAAoNG.
(3B) Yrootnpi&n TePlopIo®Y Y10 am0dEKTEG TILES KOl AEITOVPYIES.
Ye évo OYXECLOKO OYNUO Mmopolv vo OMAmOOUV TEPOPIGUOT OKEPUIOTNTOG Y10 TIC TIWES 7OV
EKY®POLVTOL OTO TEdio, KOMOIV OYXE0EMV, OAAG dev pmopel pe kavévoy Tpodmo vo, dNAwBEl moteg
povTiveg Bal ¥PNOYLOTOIOVVTOL Y10 TO YEWPIGUS TNG KAOE GYEoMNG.
Y €va object-oriented poviélo pmopei vo mepAneOovV ot id101 TEPopiGpoi 0pHOTNTAG OTIC TILES TOV
EKYWPOLVTOL OTIG UETOUPANTES TOV KAGCEWV Kol Vo €50CQUAICTEL HECH OO TOLG UNYOVIGHOLG
TEPLYOPAKWOOTG Kol KANPOVORIKOTNTOG OTL KABE KAGOM voioToTol encEepyacio LOVO U Tig HeBOd0Vg
OV £XOVV OPIOTEL Y10 VTNV KL TIG TPOYOVOLG TT|G.
(3y) Avvatdtnro yio Suvopikn TpOronoincn Tov oyNUatog g fdong.
To6c0 0 oyeolakdc 660 Kol 0 object-oriented GYEOINOUOG EMTPENOVY EMEKTACELS TOV GYNUOTOSG TG
Baong ocdopévav. To object-oriented pHOVIELD, ®OCTOCO, OIEVKOADVEL TETOEG EMEKTOGELG
EAUYIOTOTOIAOVTOG, HLECH TNG KANPOVOUIKOTNTOG TOV 1010THTMV, TOV OYKO TNG KovoUPloG SOVAELRG
ov omoteitol. AT TNV GAAN TAELPE, GTO OXECLOKO LOVTELD, O OPIOUOC VEOV GYECEMV OEV OMOUTEL
emavauetayiottion (recompilation) tov oyfuotog (m.y. SQL), evéd ot1o object-oriented poviéAo o
0pIoUdC VEMV KAACEDV KOTA TNV Gpo TNG AEITOVPYiNG TOV GLOTAHNOTOG gival TOAVO Vo amalTioEL
OAIKT M LEPIKT] EMOVOUETAYADTTION, 1| VO UMV TNV OTOTHCEL KAOOAOV, AVAAOYQ [LE TV DAOTOINGCT TOV
ovotiuatog (N Smalltalk-80, yio mopddelypa, anoEevYEL TV EMAVOLETAYADTTION S10TL YP1CILOTOLE]
dtepunveotn)).
(36) OpotdpoPPN OVILETOTION TV SEOOUEVOV KOl TOV KADOUKC.
Ye évo oyxeowk6 DBMS 1o dedopéva amobnkevoviol oTig oxEcelg TG POoNg Kot 0 KMOKaG
dwatnpeitol otov mopiRva Tov DBMS 1 og Pifiiodikeg. Me autdv Tov TpoOmo, T ddOUEVO KOl O
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K®dKog avtipetonifoviar doeopetikd amd To RDBMS. Avtni 1 010Q0pETIKT OVILETONION OMONTEL
Kot SLOPOPETIKODS UNYOVIOLOVG Y10, VO DITOCTNPLYO0DV, Yo mapadELyLo, 1 THPNON EKOOXDV Kot 1
enavopbwon. Eniong, kabiotd moAvniokotepn tn oxedioon tov DBMS kot vrofadpilet tn cuvoriki
000G TOV.

Y éva object-oriented DBMS 1600 10 dgdopévo 660 Kot 0 KMOIKOG amoONKELOVTOL (G AVTIKEILEVO
¢ Baong. Etot, avtipetonilovrot kot o d0o and o OODBMS pe tov 1610 yevikd Tpomo Kot ot id1ot
punyovicpoi pmopodv vo  yxprnoyomomBodv kol oTig 000 TEPWTMOEIS YO THPNOTN EKOOYDV,
enovopOmoTN Kol OpKETO GAAO SloyEPIOTIKG KabNKovia. AvTH 1 opotopopeio amiomolei To
oxedloopd Tov DBMS kot av&dvel onpovtikd Ty anddoot| Tov.

3.3. Lvunepdouaro

H mopondve ovykpion deiyver 611 10 oyeciokd kot To object-oriented poviélo pmopodv va
KOVOTOGoVV TiG 81€G YEVIKA amatioels, aAld To object-oriented poviého vmeptepel ota onueia. Ot
pnyovicpoi yio optopd KAAGEMV Kol KANPOVOLKOTNTO TOV LOVTEAOL QUTOV EMITPEMOVY TO GXEOIOGUE EVOG
oyfuotog Paong dsdopévav mov vo euiofevel Olo To €TEPOYEV] OvTIKE(LEVA €vOg TEPPAAAOVTOG
multimedia. O pnyaviopog yww 10 TEPACUE UNVOUATOV eMITPENEL TN OLUVOUIKY OAANAEmidpacn TV
OVTIKEWEVOV HE TO TEPIPOALOV TOUG KO LETOPEPEL TOV EAEYXO YO TIG TIHEG EKYDPNONG KO TIG
amotovpeveg Agitovpyieg ota 010 o emmpealopeva avtikeipeva. TELOG, o1 cvoyetioels HETOED TOV
KOuPov mAnpogopiag pumopoiv vo dNAwBobv wg Eexmplotd avtikeipeva pe dikég tovg 101dtNnTeC. Ot
KAOGIKEG OMOUTNOELS TV PAcEmV de00UEVOV ThPO Umopovy €miong va tKovomowmBodv pe évo object-
oriented LOVTELO, TOPE TO YEYOVOG OTL TO OXECIOKO LOVTELO Eival TOAOTEPO KOl KOTO GUVETELL TPOCPEPEL
0CQPUAESTEPES TEYVIKEG.

Me Alyo Aoywo, éva object-oriented povtéAo pmopel vo avtomokplOsi GUVOAIKG OTIG GVAYKES TOV
00100 LOV YPNOILOTOIOVTOG Aiyo 1] TOAD amA0VG UNYOVIGHOVS KOl EXTVYYOVOVTOS, LE GLTOV TOV TPOTO,
£va EVEAIKTO Gy e avOaipeTo PabLo TEPUTAOKITNTOG.

H dwmictwon ovt €ixe og amotéheoya To. mePLoodTEPO. Omd TO ovotniuate hypermedia mov
avantoyxOnkay tpdoeota vo Paciotodv o€ object-oriented yAdooeg dnwg ot Smalltalk, C++, Objective-C,
Objective-Lisp, Flavors KA., kot 0TIg TEPMTMOGELG TOL OmOITHONKE 0 0XeGLOONOS oG PAong dEdOUEVOV
v TNV vooTHPIEN Hieg epappoyng hypermedia, va viobetnOei n object-oriented mpocéyyion.

[pénet motd00 va napoatnpnei 6TL 1 TpOoNYOVUEVT] CUYKPIOT QPOPA KLPIwG TN (ACT 0XESOCLOD O
0AOKANPO TOV KOKAO TNG avanTLéng evog cuoTipatog hypermedia. And T otiypn mov dnpovpyeitot £va
ovyKekpILévo object-oriented poviélo yio éva TETOW0 GUGTNHO, TO HOVIELO 0LTO pmopel va vAomomnOei
YPNOLOTOLDVTOG VO GYECLOKO GVOTNHO Owoyeipiong Paong dedopévav Le OPIOUEVEG EMEKTAOELG, N
TOVAGY10TOV VIODETOVTOG OPIOUEVES TEYVIKES TTOV PNOLOTOIOVVTOL OTIG OYECIOKES PAoElg SEOOUEVOV.

H oyecloki M 1 evioyuuévn Pe OYECLOKA oTOlElDl VAOTOINOT emTpénel vo AvBoDY €0KOAN TOAAG
ovVOETO TPOPANLOTO TOV APOPOVV EAEYXO GUYXPOVIG TPOOTELAONG, dlaTipnotn opBotnTog, enavopdmaon,
TAPNOMN EKOOYMV KA., XPNOLOTOIDOVTOG Kabepwpéveg pebBodoroyies Kot epyaieio. Amo Tnv GAAN TAELPA.,
®WOTA00, 1) TOKTIKT QLTI £XEL TO LEIOVEKTALOTO TTOL 101 avoaeépbnkav. Ot vrevbuvvor yio TNV avantvén Tov
hypermedia Baong dedopévev pmopel vo cuvaviiioovy peydies SvokoAieg 6TV TPOoTAded TOVg Vo
enekteivouy €va oyeclokd cvotnua dloyeipiong Pacewv dedopévav pe okomd va vrootnpiovy Tétoln
€EMTIKA YOPUKTNPIOTIKE OTWS, Y10 TOPUSELYHLO, 1| KATPOVOUIKOTNTO, EVAD HEPIKA gvOoyevY mpofAnuata
TOV OYECIONKDOV CLOTNUATOV UTOPEL VO OmOdEOOVY Ao Kot AAVTO.

Av BéBaia v emoyn Tng vAomoinong vmdpxel €va eumopikd dbéoo object-oriented cvoTHO
dwayeipiong Pacewv dedopévamv, Bo fitav evyxng Epyov va viomomBei 1o object-oriented poviédo 610 TPOIOV
avTo.

‘Onmg K1 av £QOVV Ta TPAYHOTA, 000 PACIKE CUUTEPGGLOTO TPOEKVYOV (OG TMPO, CYETIKA LE TN GOOT
TOV GYEdGLOD: TO TPAOTO givar 0TL To oot hypermedia 0o Tpénel va oye010.0TEL ¥PNOLOTOIDOVTOG TV
object-oriented povtelomoinom, kot to 0€vTEPO €ivar 0Tt To ovotnue hypermedia 6o mpémel va
povtedomomBei g évo dikTvO Ao items Kol GUVOEGLLOVG.

XTn ouvEELWD, TEPLYPAPETAL O MPOTEWOUEVOG object-oriented oyedloopds yio puo Paon dedopévav
hypermedia povtelomompévn g diktvo amd items Kot GLVOEGHOLG,.

-23-



Kepdhato 3 - Zyedaopdg Hypermedia Baoewv Agdopévev

3.4. Bifrioypogio

1. [SMI87] Karen E. Smith ko1 Stanley B. Zdonic, "Intermedia: A Case Study of the Differences
Between Relational and Object-Oriented Database Systems", npaktiké OOPSLA'87, 1987.

2. [WOES86] D. Woelk, W. Kim kot W. Luther "An Object-Oriented Approach to Multimedia
Databases", ACM 0-89791-191-1/86/0500/0311, 1986.

24-



4. MONTEAO AEAOMENQN I'TA HYPERMEDIA BAXEIX AEAOMENQN

Y10 KepdAowo avtd mpoteivetar éva object-oriented poviédlo dedopéveov yio hypermedia Paceig
dedopévav. To mpotewvopevo poviélo akolovBel 1o kabiepmpévo object-oriented oyfpo, onhadn omortel
amA Kot Oyt TOAROTAT] KANPOVOUIKOTNTO, Kol Yio KABE KhGon mepiEyetl anhdg petafintég Kar pebddoug
yopig vo Tig doywpilel oe dnuodcieg, WIMTIKEG KAT. AVTO €yve Yo VO, TEPLOPIOTEL TO HOVTEAO OTIG
SUVOTOTNTEG TOL TPOGPEPOVY OAEG Ot object-oriented YAMDOOES MPOYPOLLATIGHOD KO, KOTO CUVETELD, VO,
gival aveEdptnTo 0o OMONONTOTE GLYKEKPIUEVT] YADOGO 1) GUOTNIO Kol VO, LTopel Vo VAoTom0el kKatd
S10popeTikohS TPOTOVG Kol Vo pLeTapepbel oe dtapopeticd mepiPdilovia. Ot TeAKEG amoPAoEl; Yo TO
nepPaiAov 610 omoio Ba avamtuybel T0 LOVTEAO OV TpoTEiveTal UTOopovV vo, AneBodv katevbeiov 61O
010010 TNG VAOTTOINGTG.

4.1. Ileprypogn tHS 1Epapyios KidGe®Y

E@odcov meprypagovpe €va object-oriented povtédo dedopévav, gival Tpoaveg Tl OAEG Ol OVTOTITES
péca 610 povtédo avto Ba avipetonifovrol g avtiKeilevo kol Bo aviKovv o€ KATOlEG VTOKAGGELS LI0G
KAdomng Object. Katd cuvénela, mpénet va opiotel pia yevikevpévn khdon Object mg piCo ohdkAnpng TNg
epopyiog KAAoE®V.

Eivar emiong mpoeavég ott 1 Pdon dedopévev hypermedia 6o mepiéyer avtikeipeve mov 6o
CLUTEPLPEPOVTUL MG items KOl avVTIKEILEVE TOV O cuUTEPIPEPOVTAL MG GUVIET 0L Ontmg 17101 onueldOnKe,
T avTikeipeva autd Ba Exovv dapopeTikog OALG e&icov onuavTikovg poAovS, kal O TPENEL Vo EXOvV
dlapopetikny oAAG avaAoyn Asttovpykdtnra. Xe €va object-oriented LOVTELO, TO OVTIKEILEVO OV £YOVV
avaloyn AETovpykdTNTO AVIKOUY 0€ KAGOEIS 0TO 1010 eminedo Tng epapyioc. 'Etol, oto nepifdiiov mov
£yovpe €00, TO items Kot Ot cvvdeopol O aviikovy o€ vmokAdoelg TG kAGong Object ot omoieg Ba
Bpiokovtar oto 010 emimedo g tepopyiog KAGoewv. Kobdg to items oamobnkevovv multimedia
TANPoQOpieg Kol 01 CUVOECUOL OmOBNKELOLV GULVOEGEIS, WTOPOVV VO, OpPloTOOV 000 OVTIOTOLYES
vnotepopyies.

EmumAéov, n Paon dedopévav Tpémel va. KpaThiel TANPOPOPIES Y10 TOVG XPTOTEG TOV EYOVV GUYYPUOUKE.
Sdodpoto (SuKotdpaTe Yo OMpovpyio Kot Tpomomoinot items 1/kat GUVOESH®Y), BoTE va, uropei (o) va
amofnkevoet yio KOOe item Kot GOVOESLO TO TO10G Kol TOTE TO dMpLovpyNoe ) 10 Tpomomoinoe Kat () va
amofnkevoel Yo kAOe ovyypoaéa TTOlN items Kol TO10VG GUVOEGLOVG QVTOG ONIODPYNOE 1| TPONONOINGCE.
'Etot, pmopei va opiotel ko o tpitn voiepapyic ond KAACELS.

H apywm navtog epapyio kKAaoemv givat n

Object

4.1.1. Ynoigpapyia yio Ta items
H hdon Item opiletar mg pia dpeon vroxkAdon g kKAdong Object kon eivon 1 piCo g 1epapyiog TV
KAGoewv yio Ti¢ multimedia mAnpoeopieg. Ta items Ba mepiEyovv dedopéva multimedia TOmOL KeEWEVOUL,
YPOQIK@OV, €IKOVOG, MoV, video kKAM. Amogaociotnke vo mepiéxel 10 KAOe item Ogdopéva pOvVo LLogG
OUYKEKPILEVIG LOPONG, KOBDS TaL HESOUEVE OLOPOPETIKAOV LOPPAOV CAITOVV KOl SIUPOPETIKT eneEepyacial.
Koatd ovvénewa:
(1) Mzopobv va avemtuxfodv kot vo KoroOviotl aveEdptnto péBodol mov gpopprolfovral €01KE o€
items GUYKEKPILEVIC LOPONG, KO
(2) items to omoio. mEPIEYOLV TANPOYOPIES SLOPOPETIKNG HOPENS MoV oxeTilovionl OpmG AOYiKd.
UmopovV va ouvoeBolv apKETE GTEVA MOTE VO QOIVOVTOL GTOVG XPNOTEG G Kio ovToTNTa, YWPIg va
TEGEL 1] 0TOO0CT) TOV GUGTHLOTOG.
'Etot, opifovtan kat® and tnv kKhaon Item ot vrokAdoelg Text, Graphics, Image, Sound kot Video, yo
Ta. items mov omofnkevovy Tig avtioTtoryeg multimedia mAnpogopieg. o kGBe vrokhdon opiletar évog
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aplOpog amd PETOPANTEG MOV MEPIYPAGOLV TO OVTIKEIUEVA TNg, €vog OelkIng o€ WO mEPLOY) TOL
(mBovotata onTikod) HEGOV OV TEPIEYEL TO aovTioTorya dgdopéva multimedia, kou kémoleg puébodot mov
yepilovtor 1660 ta dedopéva multimedia 660 Kot Ta vrorowra petadedopéva. Evvosital 611, mépa and T1g
VOKAACELS TOV TPOTEIVOVTOL €0, KO VEEG VTOKAGGELS UTOPOVV VO OPIoTOVV Yo TNV KAGom Item, otnv
nepintoon mov pio hypermedia Bdon dedopévmv vrootnpiletl kot GALEG LOPPEG TAT pOPOpPiag.

H epapyio v KAGcE®V yiveTal TdOpa

Object

Item

Text Graphics Image Audio Video

O opiopdc Tv vrokidoemv g Item dg onuoiver 0Tt OAc To items UTAIVOUV O KOMOWL Omd TIG
VIOKAGGELG QVTEG Kot 1 KAGon Item givar agnpnuévn, dgv £xet dSNAaoT oTiyptoTURe. MTOpoOV Vo 0ploTouY
oTypidtumo TG KAGoNG Item, dnAadr] dummy items mwov va punv mepiExovy nAnpogopicc multimedia kot vo
xpnowevovy g pilec oe 1epapyieg and GAAa items. Axopo, ov €va item dompovpyeitol ywpig vo
kafopiletar To TL popen TANpopopiog Oo mepiExet, To item avtd Ba Oswpeitarl Tpocwpivd dummy.

4.1.2. Yroiepapyia yio TOUG GVVOIEGHOVG

Ano@aciotnke va vAomoumBovv ot cuVIEcElS LeTall TV items Mg 6VVIEGOL TOV Ba Evdvovy items Kot
00 amotelov otryptotuma pag vroxkidong Link g kAdong Object, kat Oyt og enurAéov petofAntég tov
items, 6nmg Ba taipale ot doncONTIKH avTiAnyn Tev xpnotdv 61t ta items mepEyovv cuvdéopovg. H
amo@ac” At EAEOT Yo Tovg NG AOYOLC:

(1) O opropog pag Eeymprotmc kKhdong Link emutpéner tov ancvbeiag yeipioud TV cLVOECUOV e
gEedikevpéveg peBodovg, avegaptnra amod Ta items Tov AVTol EVAVOLV.

(2) O opropdg 000 aveEaptTnNTOV KAAGE®Y Y10 Ta items Kot TOVG GUVOEGHLOVS EMTPENEL VO TPOTTONTOLEITOL
1N va enektetverol omowdnmote and TG dV0 KAAGELS YWPig va mpénet vo aArAlel Kat 1) GAAN, Ttpdypo 1o
omoio anotelel £éva 0VGLACTIKG TAEOVEKTN L0 TOV Object-oriented oyed10G1LOV.

‘Etot,  vroiepopyio yio tovg cvvdéopovg ekpuriletar o pio povo kAdon Link, n onola ivar modi g
KAdong Object.

H epapyio tov KAboeswv yivetat Tdpa

Object
|
[tem Link
| | | |
‘ Text ‘ ‘ Graphics ‘ Image ‘ Audio ‘ ‘ Video ‘

O mpénel vo onueEmBEel OTL 0 OPIGUAG TV items KOl TV GUVOECUOV MG OVEEAPTNTOV OVTOTHTOV GTO
eMinedo Tov LoVTELOL dedopEVMY TOL cVoTHTog hypermedia vioBeteitan o TOAES epaplroyES, dTmG Yo
nopadeypo oo [MADS89] 6mov avamTOGGETAL, YPNGILOTOIOVTOG TV 10€0 aVTY, v oVOoTNUo hypertext
Yo TNV VIOGTHPIEN TNG GLVEPYNTinG o€ TEPIPAAAOV YpapEiov.
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4.1.3. Kow) vroiepapyio y1a 10 avTIKEIPEVA TOV GUYYPAPOVTAL

Onwg avaeéptnke oM, 0 cLYYPAPENS Kot 1 OTIYU TG Onpovpyiag 1 tng teAevtaiog Tpononoinong
TPENEL VA KOoToypaovTol Yo Kabe item kol oOVOESHO, MOTE VO H1EVKOAVVETAL 0 EAEYYOG TNG GUVOAIKNG
dwdwaoiag dnuovpylag g Paong. 'Etol, ta items kot ot ovvdespotr £xovv Kot ta dV0 Evo KOO
YOPOKTNPIOTIKO, TNV KAUTUYPOPT] TOL GLYYPOUPEN TOVG KOl TNG XPOVIKNG OTIYUNS TNG dNpovpyiag Toug 1| TG
televtaiog Tporomoinong tovg. Yo avti Tnv £vvola, Kot To items Kol 01 GUVOEGOT UTOPOVV VO EVIOYOoUV
o€ U1a KO Kotnyopio ovTikelévey, to "avtikeipeva pe ouyypooéa " ("authored objects™), kot pmopel va
optotel yoo Oha o avtikeipeva avtd por Kown vrepiepapyio, kdtm BEPato and v kAdon Object. ‘Etot,
opiletar o kAaon AuthoredObject mov eivar moudi g kAdong Object, Kot ot kAdoelg Item kou Link
vivovton topa moudid tng AuthoredObject.

H tepapyio tov KAdoewv yiveTatl TOpa

Object
AuthoredObject
Item Link
Text Graphics Image Audio Video

[pénet va onuemdei 611 1 AuthoredObject givan por apnpnuévn KAGoT, Onhadn ogv £xel oTyUdTLTO,
0ALG opileTal OmMOKAEIOTIKG Kol LOVO Y10, VO OLLOOOTOMOEL KATOLEG KOWES LETAPANTEG Kot pebddovg TV
KAGoewv Item kot Link, Gote avtég va unv opiotody 000 QOpES OTIG KAGGELG OVTES, OALG Vo ONA®BOovY
pévo pia popd tnv AuthoredObject kot éneita vo kKAnpovoundovv.

4.1.4. Yroiepapyio cvyypa@imv
H vroiepopyio avti anotereiton and pia khdon povo, v kidorn Author, n omoia opiletror o¢ mardi g
vevikng Khdomg Object. Ta otrypdtona tng kAdong Author oviiotorovv 6T0VG GLYYPOEES NG
hypermedia Bdong dedopévav kot Kpatdve mAnpogopieg yo avtods. Zvyypoaeiag s Pdong dedopévav
Oswpeitor O6motog ypnotng £xer ovyypoaewkd Owoidpate (authoring rights), dnmiadn dSwowdpoto va
dnpovpynoet f/kar va tpomomoujoet items 1/kat cuvdéopovg. Ot TPOMOMOW|GES OV OPOPOHV TIG
ONUOCIOAOYIKEG KUPIMG TANPOPOPIES, AVTAVAKAOVV TIC TPOCHOTIKES ATOWELS KOl TPOTIUTOELS TV YPNOTAOV
OV TIG KAVOLV KOl YU avtd 10 AOYo Ba mpénetl kdbe tétown Tpomonoinom va napovstaletor poli pe v
TAVTOTNTO TOV EUTVELGTT] TNG, ACTE VO LTOPOVV Ol VITOAOUTOL PNOTEG VO KATAAGPOVY TAG Kot Yol £yve.
H epapyio tov KAdoesmv yivetat tdpa
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Object
AuthoredObject Author
[tem Link
Text Graphics Image Audio Video

Avtq gival kot 1 Paoikn iepapyio KAAGEDY ToL HovTELOL dedopévamv Tov mpoteivetal. H epapyio avti
00 enextofel o€ emdueva KEQOAALO Y10 VO KOAVEOODY Tl TOAD onuavTiKd (NTHHATE TOV 0PSOV OWEWMV
néve ot hypermedia faon dedopévav Kot g tpnong exdoydv. Ilpog 10 mopdv, Oo opicovue avti ™
Booum tepapyio.

4.2. Op1ouds tnyg 1epopyios KAAGEWY

Yy mopdypago avti opifovtatl ot petafAntég Kot ot péBodot Kabe piag amd Tic KAAGES TOv £X0VV
meplypoPei. InueldveTal 0Tt Ol TUMIKEG ToPAUETpol TV HeBOd®V divoviar €3 HOvo Yo vo Qaivetal
kafapd 1o TL Kavel 1 KGO pnéBodog, kat givar moAd mbavd va dALGEouv 6TV vAomoinot. EnurAéov, yia Tig
pebddovg mov EMOTPEPOVY OMAEG TILES Ol TOPAUETPOL E£000V TOPUAEITOVTAL Y10 OTAOTNTA, EPOGOV 1) TIUN
OV EMOTPEPETAL KGOE Popd @aiveTal omd T0 Ovoua NG HeBOdov. Ot TEMKEG TaPAUETPOL TV LeBddWV Oa
Ka00p1oTOVV KaTd TNV LAOTOINOM.

4.2.1. Khaon Object

H «héon Object elvan por apnpnuévn «Adomn, OonAadn dev €xel OTIYUIOTUTO, OAAG OTAGDG
ypnotponoteiton og pila oAOKANPG NG tEpapyiag Tov KAAoewy. Xtnv kAGon Object opiletal 0 povodikog
TPOGOI0PIOTIG TOV OVIIKEWWEVOVY OANG TG Paong dedopévav (U KOAN TOPOLGINoT TOV 0ENPNUEVOV
KAAoEWV Kot E101KATEPX TOV POLOL TTOV £xel 1 KAGon Object og éva object-oriented povtédo dedouévav, PA.
[PINS8]).

o. MetafAntég
Objectld
O mpood10p16THG EVOG OVTIKELEVOD Eival LOVOSIKOG Y10 OTO10dNTOTE AVTIKEILEVO GTT) Bion dedopévav.
Ot TPOoIOPIGTEG TOV AVTIKEWEVMV TOL d1aypAPOVTOL KPATIOVVTOL Ylo va ypnoiponomboiv apydtepa,
otav dnuiovpynoovy vé avTIKEiEVa.

B. Mébodot
Retrieve(Objectld)

H pébodog ovth @épvel omnv KEVIPIKN UVAUN TNV TANpo@opic mov mepiéyxel €vol OvTIKEIHEVO e
npocdiopioti) Objectld. Ocov apopd ta items, n avdktnon twv multimedia TAnpoopidV o yivetar Katd
S10QOPETIKO TPOTO OvAAOYDL pE TN HOPET TOLG, Kot €101 1 pébodog Retrieve Bo emavopileton oTig
vrokAdoelg TG Item. Enetdn), wot600, 01 AEMTOUEPEIEG TOV EXAVOPIGUOD eE0PTMOVTAL OO TNV VAOTOINGN, N
enoavop{opevn néBodog dev Eavamopovcs1aleTol oTIC ETOUEVES TOPOYPAPOVC.

Save()
Delete()

Ot pébodot avtég opifovtar yo TNV amoONKELON KOl S1yPOUE AVTIKEILEVOV TNG PAoNG dESOUEVMV.

Etvor mbavé va eravopilovrot otig vrokiaoelg g Object.
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Oo pénel vo onuelmdel 0Tt Katd TN drypapr evog item dg d10ypAPOVTOL Ol GOVIESLOL TOV EEKIVAVE
omod 1M KOTOARYoLV O©TO item 0vTd, OTMG Kol OVTIOTPOEO KOTO Tn Ol0ypoaen €VOG GLVOEGLOVL OV
EVNLEPOVOVTOL TO OPYIKO KOl TO TEAIKO TOL item. To KoBNKOVTO GLTE EKTEAOLVTOL Ol TIG VYNAOTEPOL
EMMESOV AEITOVPYiEG OloypOpNG item Kot CUVOEGLOV OVTIOTOLYO.

GetObjectld()
Emotpépet v 1wy g petofantig Objectld Tov aviioToyov avTIKEEVOD.

4.2.2. Khaon AuthoredObject

o. Metafintég
Authorld
To medio avtd €ivol 0 MPOGIIOPIGTHG TOL GLYYPOEED TOL OMUOVPYNce To aviikeipevo (item 1
oUVOECNO) 1), OV TO OVTIKEIUEVO £)El TpomomonBei LeTd TN OnUovpyic. TOL, TOL TO TPONOMOINGE Yo
terevtaio eopd. To medio ovTd TOipVEL QVTONOTO TIUN OO TO GVGTNHO KAOE POPA IOV £VO AVTIKEILEVO
dnpovpyeiton ) Tpomomoteital.
TimeStamp
To medio avtd mepiéyel pe kdmolo Kmdkonoinon (TBavOTUTO AVTAYV IOV XPTCLOTOLE TO AEITOVPYIKS
OLGTNUO) TN XPOVIKY] GTIYU] KoTd TNV omoia £yve 1 dnpovpyio 1, ov T0 avTikeipevo €yel Tpomomomei
LETA T OMHLIOVPYiC TOV, 1) TTO TPOGPATY] TPOTONOINGT TOL avTIKEEVOD. To medio avtd moipvel oVTONOTO
TN 06 TO COOTNUE KAOE POPE TOV Vol OVTIKEIIEVO dnpuovpyeitol 1 TpononolEiTal.

B. MébBodot
OpiCovtat o1 péBodot
GetAuthorld()
GetTimeStamp()
SetAuthorld(NewAuthorld)
SetTimeStamp(NewTimeStamp)

Yol VO EMOTPEPOLY KOl Vo, BETOVV TIG TIHEG T®V avTIOTO(®V UETAPANTOV €VOG OVTIKEIUEVODL LE
oLYYPAPEN TOV £XELNON OVOKTNOEL TNV KEVIPIKN LVIAUN.

To yeyovog 611 Ta items cuvoéovTal pe cLVOEGHOLVS BETeL TO TPOPANU av Ba Empene va Bsmpodue dTL
TPOTOTO10VVTOL TO. items KAOE Popd OV TPOTOMOIOVVTAL 01 GUVOIEGLOL TOV PEVYOLV Otd 1 KOTOATYOUV OE
ovtd, kat avtiotpo@a. [Tpoteiveton va un yivovtot 1€10o1€g Tpomomotioels yo anidtnra. ‘Etot

(1) H Aetrrovpyio vynrod enmédov mov tpomonolel va item Oa Empene vo EVUEPOVEL TIG LETAPANTES
Author kot TimeStamp tov item ovto¥, oA Oyt Kat TIG avTioTOLEG LETAPANTES TOV GUVOEGLMOV TTOV
Eexwvave and N KOTAANYOUV GE QUTO.

(2) H Aerrovpyio vymrod emummédov mov dnupiovpyei 1 tpomomotel €vo ovvdeopo Bo mpémer va
gvnuepaovel 11 petofAntés Author kor TimeStamp Ttov ouvvdéopov avTOD, OAAG Ol Kol TIG
ovTioToyEec LETOPANTES TOV OPYIKOD KOl TOV TEAKOD TOL item.

(3) H Aetrovpyio vynhov emimédov mov daypaeel v ocOVOEGHO O YPEIAlETOL VO EVILEPDVEL TIG
petafAntég Author kot TimeStamp Tov apykol Kot ToL TEAKOV Tov item.

4.2.3. KLdon Item

o. Metafantég

Kabdbg o1 kAdoeig Text, Graphics, Image, Audio kot Video givor 6Aeg vmoxAdoelg g Item, ta
OTIYIOTUTA TOVG Bo KANPOVOUOUV auTOHOTO OAEG TIG UETOPANTES Kot Tig uebddovg mov opilovtat yuo To
items. 'Etot, kpiOnke oKOmpo va 0p1otodV 01 KOWES LETUPANTES OAMV AVTAOV TV KAAGEWV O)1 OTIC 101€¢ TIG
KAAOELS, 0ALG pOVO pia opd oty vepkAdon Item.

Ot kowég petaPAntég mov opifovrtat oty Item eivan o1 (o) Description , (B) ContentType, (y) Properties
kot (8) AnchoredLinks. Ot petafAintég avtég agopoldv 10 KEIUEVO, TO YPAOIKAE Kol OAES TIC LTOAOUTES
mAnpogopieg mov mepEyoviar ota avtikeipevo tov KAdoewv Text, Graphics kAm. Ztnv oakdiovdn
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TEPLYPUOT AVOQEPOUNOTE OTO "TeplexOUevo TV items" €vvoMVTOG TO KEIUEVO TOV TEPLEXOLV TO
otypidtuno TG KAGong Text, Ta ypaeikd mov TepLEovy T oTIyHoTLUT TNG KAGong Graphics, kKAm.
Description

Ot xpNoTeg TPEMEL va. EXOVV 6T 0160€01) TOVG 10 GUVTOLT TTEPLYPAPT] TOV TTEPIEYOUEVOD €VOG item.
'Eto, k60e item éyetl o petaPfinty Description , n omoia mepiéyet £va. GOVIOUO KEILEVO TOV TTEPLYPAPEL TO
neplexOLeVO Tov. Ot Teplypapég avTEG gival 1010HTEPA ONUAVTIKEG Y10, TO items TTOV OV MEPIEYOVV KEIUEVO:
av dev LVINPYE Eva O1KO TOV KEILEVO TTOV VO TO TEPYPAPEL, KGOE item pE YpaoiKd, ucovec, Mo 1 video Ba
énpene vo evavetal e Eva Egymplotod item mov o mepieiye va Likpo KEILEVO MG VITOTITAO.

ContentType

H petafAnti avti SnAdOveL TN LOPET| TOV OKATEPYUOTMV OEGOUEVMV TOV OVTIGTOL 0DV GE 0LTO TO item.
H tpn g propel va eivar TEXT, IMAGE, GRAPHICS, VIDEO, AUDIO 1 pa GAAn Tr, av £xouvv
op1oTel 0md TOoVG XPNOTEG KOOLPleg VITOKAAGCELS TG Item. o dummy items, n petafint ContentType
0a &xel i DUMMY.

Properties

Eival yevika omodektd 0T aKOpa Kot T0, cuoTHHaTo hypermedia dev avaipodv EVIEADS TNV avAayKN Y1
avaKTNOT TANPOQOPIBDY pE epwTAoES. [ autd 10 AdYo, amoociotnke vo dtnpndodv pepikég
SuvaTOTNTEG Y100 LTOPOAN EPWTNCEWMY, MPAYUL TOV OMOLTEl, 0TO €MiNEd0 TOV UOVTEAOL OedoUEvV@V, V.
VIAPYOVY UEPIKEG LETAPANTEG TOV VoL YopakTNPilovy TUTIKE TIC TANPOQOpPIEG TOL Eyovpe. AVTO pmopel va
YIVEL XPNOILOTOIOVTOG Yio KGOg item pict AMoTo 1010THTY.

Ot 10i6tnreg (properties) eivarl olatetaypévo Cevydplo opaxInploTKOV/TILAOY. Ol yaparktnpioTikés
(attributes) ONAGVOLYV KOTOO CLYKEKPILEVO, YOPUKTNPIOTIKG TOL TEPLEXOUEVOL TOV item, Kol Ol Tiuég
(values) dnAdvovv TV 0E10A0YNCT TOV TEPIEYOUEVOD TOV item G TPOG TIG CVTIOTOLYES YUPUKTNPIOTIKEG.
XV pdén, ot xapakINploTikég Oo eival TOavVOTATO KATOIEG YEVIKEG AOYIKEG KATNYOPIEG KOl Ol TIHEG TV
YOPOKTNPIOTIKOV avTdv Bo givar apnpnuéva i Kople. ovslooTikd (m.y. "eocopia" 1 "Xwkpdtng") N
epaoelg mov Ba evéxovv B€om ovolaoTikoy (.. "ayyAocaSwvikdg veomolitifiopdc” 1 "MavigésTto Tov
Yneppeohopov"). Ot yopoKTNPIOTIKES KOl Ol TILEG TV YOPUKTNPIOTIKAV VoG item dev gival amopaitnto
vo Ppickovtol HEGO 6TO TEPIEXOUEVO TOV, KOl £TGL UTOPODV VO 0ptoTOVV 1010TNTES Kot Yo items mov ogv
nepiEyovy keipevo. o éva item tng KAGong Image yio mapdderypa, mov omeikovilel évav mivake Tov
'Oy, Oo pmropovoe v 0ploTel pa YopakTnPIoTiKy "KoAATéyvne" ne T "I'kdya".

Ot ovyypoeig LmopovV va. 0picoVY 0GECONTOTE 1O10TNTEG TAVM OTa. items, MoTe 1 PACOT SEOOUEVOV VO
pmopel apydtepo va dexBel epOTNOEIS MG TPOG TO TOL0, items £YO0VV TOIEG YUPAKTNPIOTIKES, 1| TOEG TIHEG, 1)
TOLEG TILEG G TPOG GUYKEKPLEVEG XOPOKTTPLOTIKES.

Eivar pavepo 6t pio €101k katnyopio wothtov Ba civor ot Aéleig-rAeioid (keywords), dnAadr ot
AEEEIG OV OVTUTPOCMATEVOVV KEVIPIKA VONUOTO UEGO OTO TePlEXOUeEVO evog item. Av O&hovpe va
dnidoovpe 0Tt €va item mepiéyel Tig AéEeic-kAedd "Mapykepit I'ovpoevap", "Mapykepit Ntopdg" kot
"Ywdv Nte MmoPouvdp", 0o opicovpe Tpelg 1010TNTEG HE YOPOKTNPIOTIKEG "AEEN-KAEO" Ko TIHES
"Mapykepit T'ovpoevap", "Mapykepit Ntopdg" kot "Xipuév Nte Mmofouvdp" avtiotoyo. 'Etol, eivol
eovepd 0Tl o1 0101G0TOTEG 1010TNTEG GMOTEAOVV &VO  1OYVPOTEPO UNYOVICHO OQaipEONS oMo TIg
LLOVOO1G0TOTEG AEEEIS-KAELDNE, 0pOD 01 TEAEVTAIES LTOPOVV VO VAOTOIMBODV Mg 1010TNTES TOL £X0VV TN Ui
dwiotaon otobepi). [leproodtepa yia Tig AEEEIG-KAEDL B avapepOOLY GE ETOUEVT TOPAYPAPO.

AnchoredLinks

Ta items oyetiloviol pe GVVOEGHOVG £TGL, UmOpEl vo kpoTiEtol o€ KAbe item pio AioTo 0O TOLG
OULVOECLOVG TTOL EEKVAVE OO 1) KOTOANYOUV 6TO item avtd. Ot 6OVIEGHOL, 0TOGO, EiVOl OTIYUIOTVTO TG
KAGomg Link kot og T€T0101 0mofnievovTal, ovakTOVTAL Kol veicTaviot encéepyacio Eexmpiotd. ‘Etot, éva
item Og B0 TPEMEL VO TEPIEYEL TOVG 1010V TOVG GLUVOESHOVG TTOL EeKvave amd 1] Katalyovy o€ avtd (avTtd
00 eoawvotav 1660 apUoIKO 0G0 TO Vo AEyoue OTL £vag OOVOEGLOG TEPIEYEL TO APYIKO KOl TO TEAMKO TOV
item) aAAG O€iKTEG TPOG TOVG CLVOEGLLOVG BLTOVG,

‘Eva 6ALo mpofAnua mov tifetan cuyva ival To 0TL 01 ONLOCIOAOYIKEG GYECELS TOV EKPPALOVTOL PUOTKE
L€ TOVG GUVOEGHLOVG Eival G€ PEPIKEG TEPUTTMCELS TOAD OKPIPEIG, e TNV £vvola OTL 0V apOopoHY OAOKATPO
10 TEPLEXOUEVO EVAG item aALG Pdvo Eva cuykekpipévo Tuqpa Tov. 'Etot, évag cuvdeonog urnopet va Eekiva
omo 1 VO KOTOANYEL 0€ pio KaOOPIoUEVT] TEPIOYN LEGO GTO MEPIEYOUEVO TOV QPYIKOD 1 TOV TEMKOV TOV
item, 6mwg o epdon 1 Lo AEEN péca o€ £va KEILEVO, £va YPaQIKd LEGH OE LI0 TOPAGTACT] YPUPIKAV, L0,
GUYKEKPUEVT] TEPLOYT] LECQ GE UL0L EIKOVO, KATOW0 PHETPO LEGO OE £VOL KOUUATL LOVOIKT|G, 1] KATOEG OKNVEG
péca o€ évo KoppaTt video.
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To Tufuo Tov Tepieyopnévon evog item amd dmov Eekivd Evog GOVOEGILOG UTOPEL VO OVOUOGTEL mepioyh
avaydpnons (departure region) TOv GLVOEGLOL OVTOV, KOL TO TUAUO €VOG item Omov KOTOANYEL €Vag
obvdeonog pmopel vo ovopootel mepioyn dpiéne (arrival region) tov cuvoéopov avtod. H meproym
avay®pMong Kot ot TEPLOYT AP1ENG EVOG GLVIEGHOV AéyovTal Kot dykupes (anchors) Tov GuVOESHOV aVTOD.
Ot dykvpeg TV OoLVOECUMV Eivol [o. TOAD ONUOQIANG UETOPOPE MOV GUVOVIGUE O OAOKANPTM TN
Broypagia yopw and to cvotiuate hypertext koi hypermedia (evoewtikd mopadeiypoto givor to
[AKS88] kot [GARRS6]).

Y70 TPOTEWOUEVO LOVTEAOD, 1] GlyKLpO EVOC GLUVOECLOV pmopel v VAOTOMBEl mg (o AioTta amd aplOpong
01 010{01, CVUPMVH e KATOL0 KOIKOToINoT, Ba TEPLYpaeOLY TANP®S TNV TEPLOYN ovaydpnons N GeEng
TOV OUVOEOLOV LECO, OTO TEPLEYOUEVO €VOG item. AvAAloyo He TOV TOMO TOL MEPIEXOUEVOVL TOV item,
UTOPOVV VOl XPNGILOTOINO0DV Y1a TIG AYKVPEG TMV GLUVOECULOV 01 aKOAOVOES KOIKOTOMTELS:

(1) Epdoov n dykvpo evog cuvoEGHOL LEGH OE KEILEVO Eivatl Eva GLUVEXOULEVO TUNLLO KELEVOL, UTOPET
va mopactadel og éva Cevuydpt aplOpdv and Tovg omoiovg 0 TPOTOG dONAMVEL TN 0E0M TOL TPAOTOL
YOPOKTAPQ TNG GyKvpag amd TNV opyf TOV KEWEVOL Kol 0 Og0TEPOG To pEYEDOG TNg dykvpog o€
YOPOKTNPES.

(2) Epocov 1 aykvpo evOG GUVOEGUOV LEGO O TOPACTOOT] YPAPIKMOV Eival VOl GUVOAO YPOOIKAV,
umopel vo mapactafel mg T0 GHVOAO TMV KOIIKAOV TOV GTOXEIMODY YPUPIKAOV TOV TEPIEYEL.

(3) Epocov M Gykvpa €vog GUVOECUOV LEGO O €1KOVO €ival €va. 0pBoYAOVIO TapPUAANAOYPOLLLO,
umopel vo mapactofel pe poe teTpdde apBudv, omd Tovg omoiovg ol 0V0 Mp@MTOL givol oL
OUVTETOYUEVES HIOG KOPLONG KOl 01 dVO ENOUEVOL Ol GUVTETAYUEVES TG OVTIOOUETPIKNG TN,

(4) Epocov o Nyog ympileTol 6€ KATOW OTOWEIMON TUNHOTE Kot 1) GyKVUpa EVOG GUVOEGLOV LECT OE
Mo eivar po akoAovBio amd tétoln TUfpoTe, umopel va mopoaotofel wg éva Cevydpt aplOudv ond
TOVG 0moiovg 0 TPMTOG dNAMVEL TN BEGT TOV TPMTOV TUAUATOG TG GYKVPOG GO TNV apXT TOL N0V
Kot 0 6g0TEPOG TO PEYEDOS TNG AYKVPAG GE TULLOTO NYOV.

(5) Epocov m dykvpa evog ouvoEopov péca oe video givar pia axorovdia and oknvég, umopei va
nopootadel mg éva (evydpt aplOpdv amd Toug omoiovg o TP®TOG IMAMVEL TN BEGT TG TPMTNG OKNVIG
™G GyKLPOG OO TV OpyR TOV MOV Kot 0 H£1TEPOG TO PEYEDOG TNG BYKLPAG GE OKNVEG,

H aykvpo evég ouvoéopov mov Eekvdel and 1 KataAnysl oe évo. oAOKANpo item pmopei oe k@be
nepintwon vo mopootadel g o kevi AloTa.

Oa mpénel vo, onpelmdel 611 ToALOi GUVOEGHOL UTOPODY Vo EXOVV TNV 1010 AYKVPOL 1 EXKOAVTTOUEVEG
aykvpec. Avto onuaivel 6Tl OTOEGONTOTE GLUPACELS YIVOUV Y10 TOV TPOTO TOV Ol (lYKVPES TV CLUVIEGUMOV
0o avadeicvoovtol pEco oTo TEplEXOUEVO gvOg item (e emcovidio (icons), avtiopopo N Eviovo pwtioud
(reverse video, highlighting), wAn.), mpéner va eEaooorilovv 0Tt Ol dykvpeg TOV GUUTITTOUVV N
EMKOAOTTOVTOL B0 TOPIOTAVOVTOL 0TIV 000V KaAdyouaTa Kot Ywpig acaeeleg (Lo GOVOYT TV GYETIKAOV
npofAnuatev propei va Ppedei ota [GARRS6] kot [TANS9a)]).

Me Baon 10 Tepanave omoeocioTnike vo, optoTel Yo o items o petapAnti AnchoredLinks, dniaom
po Aloto g omoiag k@Oe ototyeio Oa givar Eva (evydpt and TOV mTPOCIOPISTH EVOG GUVOEGHOV KOl IOl
ayxvpa. Ta otoyeia Tng AloTa ovThg 0o avTIoTo 0OV £Va TPOG £VO GTOVG GUVOECLLOVG TTOV EEKIVAVE amd TO
item 7N KotoAfyouv o€ avto. Kobdhg o mpoodiopiotig KaBe cuvvoéopov eivar povadikdg, m Alota
AnchoredLinks tov item 8o Agitovpyei wg £va GOVOAO 0o deikTeg TPOG CLUVOEGHOVS. Me auTOV ToV TPOTO
OmOPEVYETAL 1 GVAYKT VO, XPNOLOTONO0VV 01 QUGIKEG d1EVOVVGEIG TV CLUVOEOUWOV MG OEIKTEG, EMAOYN
ov 0o dnpovpyovoe TPOPANUATE OE OPIGUEVEG TEPTAOGELS eviuep®oemv. H Aiota Anchoredlinks givol
KeV] OpéomG HETE TN Onuovpyic evOg item kol omoKTA 1) Yével pion Tiw petd and Kabe onpovpyio N
d1ypapn GuVOEGOV.

[pénet va onuemdel 611 o1 Gykvpeg Ba umopovsay va. ixav oplotel EVOAUKTIKE EOAOKATPOV GTNV
KAdom Link. H enthoyf mov éywve €0 avtikatontpilel 1o yEYovog OTL 01 GyKvpeg avapépovtal anevbeiog
010 TepEXOUEVO €VOG item Kol VO aVTH TNV £Vvola €ival TPOTILOTEPO VO OPLoTOOV MG UETAPANTEG TV
items. Mg ovtdv TOV TPOTO, OTAV TO TEPLEXOUEVO €VOG item oALALEL Kol TPEMEL PVGIOAOYIKE Vo, OALAEOVY
Kol ol GyYKLPEG TOV avTioTO®V oLvOEoumV, avTég Ba vtdpyovy péca oto idto To item. Av avtibeta
0o KEVOVTAV GTOVG GUVIEGLOVG, TOTE KOBE Popd mov Ba dALale To TepieyOevo vl item Ba Enpene va
avakTnOovV 01 GLVOECHOL TOV item awTOV Kot Vo, dALGEEL 0€ KABE OVOEGHO 1 dyKLpd TOL, TPAYLa TOV Oa
glye amayopevTiKd KOGTOG.

Mo va ovakepoAdGoLLE, yio. TV KAGon Item opilovtat ot endpeveg petafantég:
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e  Description (cOVTOpHO KEIIEVO TOV TTEPLYPAPEL TO TEPIEYOUEVO TOV
item)
ContentType (t1 popen multimedia tAnpoopiog nepiéyel To item)
Properties (AMota.  omd  Cevydploe  yOPOKTNPICTIKNG/TIUIG OV

ONAGVOLY GNUAVTIKE YOPOKTNPICTIKE TOV TEPLEYOLEVOD TOV item)
e AnchoredLinks (Alota and TOLG MPOOIIOPIGTEG KOL TIC GYKVPEG TMV
OLVOEOUMV OV EEKIVAVE OO 1 KOTOATYOUV GTO item)

B. M£Bodot

Mphta amd Ola ta Ao, ypedlovior péBodol Yo vo ONUIovpyohvTal, Vo OVOKTOVIOL, Vo
omofnkevovTal Kot va. d1oypaeovTot items.

Create(Authorld, TimeStamp, Description, ContentType, Properties)

H pébodog avtn onpiovpyel éva item kot tomobetel ot1g PETOPANTEG TOV TI TIUEG TTOV TAIPVEL G
TOPAUETPOVS. Agv amodnkevel to item. H pébodog amontel TinéS yio Oheg Tig petapintég tov Item extdg
ond v AnchoredLinks, n onoia Oa givat €161 K1 OAMOG pior Kevi Mota, oAAG oty Tpasn 1 LoOvn T Tov
TPENEL OTWOINTOTE VO SDGEL 0 ¥PNOTNG TOL dNUIoLPYEL Eva item efvar 0 TOUTOG TOL TTEPIEXOUEVOL TOV. OAgg
01 GALEG HETUPANTES UTOPOLV VO TAPOLY 1 Ol TIHES ad TO XPNOTN. X1 deVTEPN MEPIMTMOT, 1 LYNAOTEPN
Aettovpyio dnuovpyiag evog item tovg divel Kamoteg mpokabopiopéveg TILES Kot peTd kadel Tnv Create. Ot
petafAantég Authorld ko TimeStamp naipvouvv Tipn and 10 GOGTNHA, TO 01010 EEPEL KO TNV TOVTOTNTA TOV
¥PNOTN TOL dNUIOVPYNCE TO item Kol TN YPOVIKY GTLyUn TG dnuovpyiog.

GetContentType()

H péBodog avtn| emotpépet v tiun g petapfAntig ContentType evog item mov £xet 61 avoktnOel. H
UETAPANTY 0T UTOPEL VOL TTAPEL TIUT HOVO pio opd.

Ot uébodot

GetDescription()
GetProperties()
SetDescription(NewDescription)
AddProperty(Property)
DelProperty(Property)

YPNOIULOTOI0VVTAL Y10 VO EMIGTPEYOLV KOl Vo BEcovv TIG TéG Twv petafintav Description kot
Properties evog item 1o omoio &xet NOn avaxtndel. Epdoov 1 Properties eivar po AMota dev opiletar pio
puéB0d0g mov va BETEL amAmg TNV TN TG, AAAG dV0 pEBOJO1 Yo mpdGOeon Kot Sloypat oTotyeimy.

AvrtioTorya, ot pébodot

GetAnchoredLinks()
AddAnchoredLink(Linkld Anchor)
DelAnchoredLink(Linkld)

opilovtal yia 10 Yepopd g peroPAntig AnchoredLinks evog item mov €xet Mon avoktnBel. H
nopduetpog Linkld avtiotoyel otov mpocsdlopioti] EVOG GUVOEGLLOU.

Axopa, ot pébodot

GetAnchor(Linkld)
SetAnchor(Linkld,NewAnchor)
EMOTPEPOLY Kol OETOVV TNV TIUN TNG AYKLPASG EVOS GUYKEKPIUEVOD GUVIEGUOV.

4.2.4. Yrnokhaoeig tng Item
Opiletoar pio vmokAdon tng Item v kaBe Owpopetikiy poper multimedia wAnpoeopiog mov
vrootnpilel n Paon dedopévav. Apykd opilovtor ot viokAdoelg Text, Graphics, Image, Audio kot Video,
K0 KOvOUPLEG VITOKAGGELS LTOPOUV Vo TpooTefohv apydTtepal.

o. Metafantég

Content
Kabe po and t1g mopamdve LIoKAAGELS TEPIEXEL O ENMAEOV KAVOUPLo. UETAPANTH €KTOG Omd TIg
petafAntég tig omoieg KAnpovopel amd v Item xor tnv Object, v Content. H petafinti avty
oVIIPOoMTEDEL OKPIPDS TO TPAYHOATIKO TEPIEYOUEVO TOL OVTIGTOLOL item, OmAadn to multimedia
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dedopéva mov amodnkevovial og ovtd. Eedocov, wotoco, ta multimedia dedopéva amodnkedovtal o Eva
eEmtepko, Kot mbavotato ontikd, péco, Ty g Content dev eivar ta 010 Too multimedia dedopéva aAlG
évag OelkTNg mPOg avTd, TOL 0MOioV 1 KOdKoToinon 5apTaTal 0md T0 GVGTNLO aPYEIMV TOV HEGOV OOV
Bpiokovtat Ta dedopévo multimedia. I'evikd pmopovue va vrobécovpe OTL 0 OEIKTNG TPOG TO TPAYLOTIKE
dedopéva Ba givatl To Gvopa evoc apyeiov 1/kat o QUGTKT d1E00VVGT TOV HECOV OmOBNKEVOTG.

Eival Aoykoé va. avopévouvpe 61t mve oto pHéco mov amodnkevel ta dedopévo multimedia, Ta dedopéva
SlpopeTiKng Hopeng Ba £X0VV Kol S10QOPETIKY QLOIKT Opyavworn, dnAodn aAAdg Oa gival QuoKd
0PYOVMUEVO TO KEILEVO, GAMMDG O NY0G, KAT. AVTO onuaivel OTL Ko 01 dEIKTEG TPOG TO dedopéva avTd Bal
£XOUV Ol0POPETIKT] HOPQT], Kol EMOUEVMG OTL 1 petofAnTi Content ENPENe OVAYKAOTIKG VO OPIOTEL OTIG
VIOKAAOELS TNG Item. XNV TepinT®on, WOTOGO, TOV UE KOTO0 TPOmo eEQ0POUAIOTEL OTL OAOL O1 dgikTeg Ol
£youv v 010 pope1|, ave&aptnto omd TN Lopen Twv dedopuévav oto omoia deiyvouv, n Content pnopei va,
oplotel oty Item, ympig avtd vo onuaivel 6Tt ot vIokAGoelg TG Item dev €rovv Aoyo vmapéng. Ot
tehevtaieg Oo TPEMEL Vo TOPAUEIVOUY GTO HOVTEAD Y10 VO OPIGTOVV GE OLTEG 01 éBodot ov yepilovtan Tig
multimedia wAnpooopieg, ko1 ot omoieg 0o mapapévovy mavto €EapTNUEVEG OmO TN HOPON TV
TANPOPOPIAY CVTAOV.

B. M£Bodot

Ot pébodot yio v mopovciaon Tov TEPIEYOUEVOL €VOG item TPEmel Vo optoTovV €M, Ko Oo
SQEPOVY ONUAVTIKAE avaAoYo e TO €100G NG TANpoopiag mov tapovoidletat. ‘Etot, yuo kébe vrokhdon
opilovtat ot axoAovOeg péBodot:

GetContent()
Present(WinWidth, WinHeight, ...)

Ot pébodot avtég pépvouvv 10 meEPLEXOUEVO evag item mov £xel NON avoktbel Ko mapovstalovy To
TEPIEYOUEVO OVTO OE U0 KOTAAANAN ovokevt] mopovoioong (000vn kewévov, 006vn ypapikav, nxeio,
KAn.). H mapovoiaon ontikng ninpoeopiog oamottel TovAdyiotov d00 mOPAUETPOVS Yo v KaboploTel To
puéyeboc tov avtioTolyov ToPABLPOVL’ 1 OMOATNGT QLT OEV VIAPYEL, MPOPAVAOGS, Yo TNV TOPOLGINoN
MNTIKGV TANPOPOPIBYV. 26TOGO, 0 aKPIPNS aptOUdS Kot 1 ONUAGTIO TV TOPAUETP®V TOL TPETEL VO, EXEL T
uébodog mapovcioong eEaptdvial otevad amd to user interface kot dgv umopovv va Kobopiotodv mpv amd
mv vAomoinom, kotd tnv omoio OAeg ot pébodor mapovcioong Oa avamtvyBoLV 1ol BoTE VO
nopepPdirovior petagd Tov user interface kol TOL AEITOLPYIKOD GULOTAUOTOS KOU VO TEPVOVE TIG
KOTOAANAEG TWES 0t TO TPDTO GTO SEVTEPO Y10l VAL EAEYXETAL 1] TAPOVGIOGCT.

Axopa, N uébodog

SetContent(NewContent)

Ba dlvel Kawvovplo mepieyopevo oe éva item. H 1y NewContent 0o £xel v kwdikomoiner mov
ava@épOnke mo mave Yo Tovg deikteg mpog dedopéva multimedia. [Tepieyopevo pmopel va 600el pe
SetContent pévo o€ éva item mov dnuovpyeiton ekeivn tn otiypn N o€ éva dummy item. Ztn devtepn
nepintoon Oa tpénel N VYNAGTEPOL EMUTESOV AErTOVPYia TOV am0didEl TEPLEYOUEVO VO OAAGLEL avEloya
Kot ™ petafinti ContentType.

Ta napandve, BERata, woxdovv yio v nepintwon mov ot multimedia TAnpogopieg mov amodnKevOVTIL
oT0 items O0ev €lval eVNUEPDOIUES. AV 01 TANPOPOPieS avTéG pmopolv va aArd&ouvv, t0te 1 SetContent
mpénel va enektafel yio vo KOADYEL Ko TV TEPInT®o™ mov dev amodidetarl mepleyduevo o€ £va item 10
omoio mponyovpévmg dev eiye, OAAG omAMS TO TEplExduevo €vog item aAlalel. Tote, Oa vmapyet 10
npdcbeto mpoPAnUa 6Tt Ba cAAACOVV KOl 01 AYKVPES TMV GUVOEGUMV TOV EEKIVAVE Omd 1 KOTAAYOLUV GTO
TEPLEYOUEVO aVTO, KOl CLYKEKPUEVOL OTL Ol GyKvpeg umopel vo petatomiCovior mpog omoladnmote
Katevbuvon, va peyoddvouv N va pikpaivouy, 1 va géopavifovtal eviehdg. H vynidtepov emumédov
Aertovpyio mov Bo oAAGLEL TO TEPLEXOUEVO TMV items, Bo TpEmel Vo KAAVYEL Kot TG aAAaYEG avTéS. Mia
OmAT] TOMTIKT €lval vo. KOVEL OAOVS TOVG GLUVOEGLOVG TV OmoiwV o1 AyKvupes aAAGlovV va GuvdEovTal
TAEOV LLE OAOKANPO TO item, EVD TO OPECHG AMYSTEPO TOAVTAOKO €ival TO VO TEPVAEL Y10 OAES TIG AYKVPES
mov oAAGlovv Tov Edeyyo oto xpnotn. H 1daviki cvpneprpopd Ba tav va vroroyilel 1o cOGTNHA PLOVO TOV
v Kavovplo BE6T TOV TEPIEXOUEVOD KABE AYKLPOG KOt VO KAVEL CLTOUATO TIG OVOTPOGOPUOYES.

Télog, onueudveton 0Tt 10 TEPIEXOUEVO TV VIoKAdoewv Text, Graphics, Image, Audio kot Video énwg
opiletal €dm dev £xel kopd dopun. Av eivor emBountd kot e@ktd vo. emPAndel d6uncm, pmopodv vo
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0PIOTOVV KAVOVPLES VITOKAGCELG TV TEVTE OLTAV KAUGEMV [LE OOUNUEVO TEPIEYOLEVO KL VO ETAVOPIGTOVV
0€ OVTEG 00eC LETAPANTEG Ko LéEB0dOL YpEIROTEL

4.2.5. K\haon Link

o. Metafintécg

O opiopdg petafintdv yuo tnv KAdon Link givor éva modd onpovtikd onpeio tng 6Ang oxediaong yoti
emnpedlel v wavotnta g Paong dedopévav (o) va vrootnpitel v mepurAdvnon, (B) va anobnkevoel
ONUOCI0A0YIKEG TATpOQOpieg Kat (Y) va Aeitovpynost amodotikd. Exoviag katd vov 61t Ba mpénet va
1KOVOTTO10VVTOL O1 TPELS VTEG oot ol opifovTan ot LETARANTES TOV TEPTYPAPOVTUL TOPUKAT.

Source, Target

KoBdg o1 odvdespol amodnikedovial, avokTtOvTol Kot veiotaviol enefepyacio aveEaptnto oand ta
items, k@Be oOVOEGLOG aVOPEPETOL OTO OPYIKO KOl OTO TEAMKO TOV item KPATOVTOG TOVG MPOCOIOPIOTES
Tovg oTig HeTaPAnTég Source Kot Target avtiototyo. Me autiv TNV aAnpoeopic. o1 GHVOEGHOL LTOPOLV VO
S100Y16TOVY TOAD EVKOAL, TOGO TTPOG TO EUTPOG OGO KO TPOG TO TIC®, OTOV J1dayion VOGS GVVIEGUOL TTPOG
10 gunpog (forward traversal) onpoivel avakTnon Tov TEMKOD TOL item Kol 0idayion evOs GLVOETLOD TPOS
10 wiow (backward traversal) onpaivel avéktnon tov apyikov tov item. YrevOopiletat 6Tt 0 TpocdlopioTig
€vOG GUVOEGLOV OV evAVeL dVO items kpateitan ot peTafAnt AnchoredLinks 1660 Tov apyikod 660 Ko
Tov TeEMKOV item, pe omotédecpo 1 petafAnt AnchoredLinks gvog item vo mepi€yel T0VG TPOGOHIOPIOTES
KoL TIG GYKVPES TOGO TMV GUVOEGUMV OV EEKIVAVE amd 000 Kol TV CLUVOEGILMOV TOL KATOAYOUV GTO item
avtd. To av évag oOvoespog eedyel 1| épxetat pmopei va e&axpifwbdei ovykpivoviag Tig TIHEG TOV €xEL O
obvdeopnog oTig petafAantég Source kot Target pe Tov TPocdlopioTi) Tov avticToyov item. Oa mpémel va
onuelwdei 611 N avaykadTNTo Vo QUAYBEl TANpoeopia Yio TN cLoYETION 0O items PHECH EVOC GUVOEGLOV
TOGO GTO GUVOEOUO TOV GLOYETI(EL 0G0 KOl oTa. items mov cvoyeTilovTal, mPOKVNTEL AKPIPDOS and TO
veYOVOg OTL 01 GVLVOECLLOL KoL TaL items GVYKPOTOOV V0 EexploTég KAATEL avTikepévay ([MADSI)).

Type, MirrorType

H petafint Type dnAGvel T onuacioloyio te ovoyétions TV cuvoeodpevey items. Ot mBovoi TOToV
TOV GUVOEGHMV OPLOSOTTOIOVVTUL GE TPELG KOTTYOPIES:

(1) Tomolr mov OnAGVouv o ovuuetpikl ovoyétion (symmetric relationship) o6mmg "kown
Ospatoroyin" (COMMON_TOPIC), "avtibetn dmoyn" (OPPOSITE _OPINION), "mopepgepng
amoyn" (SIMILAR OPINION) «Ar. Xtnv mepintwon ovt, n petafinti MirrorType €xet v ida
Ty pe v Type, onhdvoviog 0Tl €xel vOnua 1 O1G0YIOT TOV GUVOECUMV KOl TPOG TIS OVO
KaTeEVOVVGELG Kol OTL 1] {010 oYEom dNAGVETOL €iTE TNYAIVOVLE TPOG T EUTPAG €iTE TNYAIVOLLE TTPOG
to  wicw. Avtp 1n  kamnyopia TOM@V  mepiéyer kKo Evav  tomo  "amAn  ovoyétion"”
(DUMMY_RELATIONSHIP) mov dnAGVEL [l YEVIKT KOl 0lOPIOTT GUGYETION, 1] ONOie. OEV EUMINTEL
OVOYKAOTIKO G€ KATOo0. amtd T1G TPOTYOVUEVES KOTTYOpiES.

(2) THmot mov dnAGVOLY pio aviioouuetpikh ovayétion (antisymmetric relationship) énmg "ovvnyopei
vrép" / "vmootnpiletor amo" (SUPPORTS / SUPPORTED BY) "avagépetat og" / "avagépetat and"”
(REFERS TO / REFERRED FROM) '"mepiocdtepeg Aentopépeleg” / "yevikdtepo mAaicio"
(MORE_DETAILS / GENERAL FRAME). Z1ig mepmtdoelg avtég 1 petaffinti MirrorType Ba Exet
MV ovtifeTn onpactoAoykd Ty omd tnv Type, dnAdvoviog 0Tt €xel vOnpo 1 O01GoyIon TOV
OLVOEOUMV KOl TPOG TIG 000 KOTELOVVOELS GALG OTL OOQPOPETIKY OXECT) ONADVETAL OV TNYAIVOLLE
TPOG T0, EUTPOS KoL SIUPOPETIKT OV TNYALIVOVLLE TPOG T TICW.

(3) Tomotr mov SnAdvouvy o pun avTioTpéyiun cvoxétion (non-invertible relationship), 6mmg
"napddctypa" (EXAMPLE) kot GAAeg. Xtnv mepintwon oavty n MirrorType éyet tyup NULL,
dNAdvovtag 0Tt Exel VOO 1 S1ACYIOT TOV GUVIESH®Y LOVO TTpog TN Kio katevbuvon. Eival, mavimg,
YEYOVOG, OTL Ol U1 OVTICTPEWILEG GULOYETIOEIG €ival MOAD Alyec, koBdg otnv mAgoynoeio TV
TEPMITAOCEMV EXEL KOMOL0L VOO, KOl 1] OVTIOETT OTLOCIOAOYIKG GUGYETION.

Ot ovvoeopol TV omoimv ol TOMOL OVAKOUV OTIG 000 TPpMTEG OUddes umopodv va Beswpndoivv
apoucotevovopevol, pe v €vvole. 0Tt €ival amdALTO GMOTO Vo SGYIOTOOY MPOG OMOLNONTOTE
KaTeVOLVOT, EVD Ol GOVIESHOL TV OMOI®MV Ol TVOL AVIKOLYV GTNV TPiTn opdada Umopovv va Bewpnbovv
LLOVOKOTEVOVUVOLEVOL, LLE TNV €VVOLD OTL OEV EIVOL CMWOTO VO 010.0(IGTOVV TPOG TV OVTIGTPOPT KATEVOLVET).
Y10 eninedo tng Pdong dedopévav, moTdC00, TOGO Ol OUEL- 0G0 KOl Ol LOVOKATEVOUVOUEVOL GUVOECNOL
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OVOQEPOVTOL KO OTO OPYIKE KOL OTO TEMKE TOLG items. Av mpdKetol vo enPANOel 0 ONUOGIOA0YIKOG
TEPLOPICHOG Vo L1 dlacyilovTal o1 LovoKaTEVBUVOILEVOL GUVOEGLOL OVTIOTPOQa., aVTO Oa TPEMEL VoL Yivel e
éva gpyaieio vynAdTepoL enuédov (mBavotata oto user interface). To epyaieio ovtd Oo mpénel emiong va
eEaopolrilel 0Tt katd TN ONUoVPYID LOVOKOTELOVVOUEVOV GUVOEOUWOV EVOG GUYKEKPILEVOL TOTTOV OEV
Kataokevdlovtal KOKAOL, TPpAyUa T0 onoio Oa fTay onHactoAoYKd AavOacuévo.
Weight

Kabe odvdeopog €xel éva kavovikomomuévo PBapog, 1o omoio dnidvel Tdco oTEVA GuoyeTilovTal TO
OPYIKO KO TO TEAMKO item TOV GUVOEGLOV, MG TPOG TN CLYKEKPILEVT GLoYETION. To Papog avto opiletan mg
KOVOVIKOTOMUEVO Y10 VO LITAPYEL M0 KOO KOTOVONTH KAIHOKO OUYKPIoNG KOl Ol YPNOTEG MOV
SNUIOVPYOLV GLVOEGHOLG EYOLV TNV LIEVOLVOTNTO VO, TOVG amodidovv Papn COUEOVE UE KATO0, KOG
OTOOEKT( KPITHP1OL.

"Eto1, yo. Toug cuvoéaiovg opifovtan ot €€fg kavovpleg LeTaPANTES:

e Source (Tpood10p1oTHG TOV OPYLKOD item)

e Target (mpood10p1oTIHG TOV TEALKOD item)

e Type, MirrorType (onuacioloyio TNG CLOYETIONG)

e  Weight (onuoocioroyikd Bapog Tng GuoyETIoNS)
B. MébBodot

TMa 10 yepopd 1@V cvvdéopmwv opilovtal ot pEB0JOL TOL AVOPEPOVTOL TAPUKAT®, £XOVTAG KATH VOU
0711 01 oVVdeGpOL KaBopilovtat povadikd amd Tovg optloUEVOVS omd TO GUGTNLO TPOGIOPIOTES TOVG,.

Create(Authorld, TimeStamp,Source, Target, Type,MirrorType, Weight)

H pébodog avtn dnupiovpyel éva obvoeopo, Tov amodidel Tov mpdTO SBECIUO TPOGIIOPIoTH| Kot
eKYmpel 0TS LETUPANTES TOV TIC TIHES OV £xEL S10PAoEl WG TAPAUETPOVS. AEV AmOONKEVEL TO GUVIEGHO KoL
dev evnuepmvel T1g petaPantég AnchoredLinks tov apywod kot tov teEAkov tov item. To televtaio
KOAONKOVTO OVIIKOUV GTTV DYNAOTEPOL ENUTEOOV AEITOVPYIN TNG SNUIOVPYING GCUVIEGUMV.

‘Otav kamowog xpnotng dnuovpyel &va obvdeopo Bo mpémel vo Tapdoyel TIUEG TOVAGYIGTOV Y10l TO
OpYIKO Kol TEAKS item Kot Yo Tov TOTO TOV GLVOEGHOV, VD Yia TiG uetafAntég MirrorType kot Weight
UTOPOLV va xpnotponombovy kot tpokabopiopéves Tinég (to MirrorType pnopel va vrotebei 61t givon 1610
pe 1o Type kot 1o Weight pmopei va vmotedei 6t £xel o T oto péso g KAipakog). o Tig dykvpeg
T0V oLVOEGpHOL pumopel emiong va yivel n ovpPaocn 6t av dev Tovg divetal Tun Oa givor oAdKANpo 1O
TEPIEYOUEVO TV ovTioTol®V items, aAld oe kGBe mepintwon Bo mpémer M VYNAGTEPOL EMUTESOV
Aertovpyio vo KoAéoetl Kat N péBodo SetAnchor yio 10 apyko Kot TO TEAKS item yio vor EKYOPNOEL TIUES.
Télog, T Authorld kou TimeStamp mopéyovion and 10 GHGTNUA.

Me 10 va amouteiton voo 60000V amd TV opyn TO OpYIKO Kol TO TEMKO item &vOg ovvdEoUov
e€aocealiletal To 0Tt dev umopoHV o1 ¥PNOTEG VO PTIAEOVY GLVIEGUOVG TOL VO ALMPOVVTOL Kot OTL AUECMG
UETE TN OMpovpyio TOLG 01 GHVOESUOL €ivat ETOLOT Y10 OTTOONTOTE EMESEPYAGioL.

IMa vo enotpéPovtol ot TIHES TOV HETARANTAV VOg GLVIESUOV oL £xel NON avaktnOei, opiloviot ot
uébodot

GetSource()
GetTarget()
GetType()
GetMirrorType()
GetWeight()
Ko ylo vo tibevton véeg TinéG o€ anTég TG petafAntég opilovtar ot pébodot
SetTypes(NewType, NewMirrorType)
SetWeight(NewWeight)

Znuetdvetat 6t apevog dev £xel vonua va. aALGEEL TO 0pYIKO 1)/KOL TO TEAMKS item gvOg cuvdéopov (av
yperaletat pa tétoto aAlayn Ba mpénetl va daypa@tei 0 oOVOESUOG Kot vo dnpovpyn0el Evag GALOG), Kot
oeetépov ot petapintéc Type xor MirrorType mpénet va mapovv T poali ywo vo amo@evyfodv
OTO1EGOT|TOTE OLGVVETELES.

Opileton emiong n uéBodog

Present(WinWidth, WinHeight,...)
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Yoo vo. Tepovotdloviol To OMUOGIOAOYIKG OEO0OUEVE TV GUVOECUWV CE Evo TTapdbvpo Tov omoiov
TOVAGYIOTOV Ol O10GTAGELG 00 TEPVOUV MG TAPAUETPOL 0TIV HEBOOO TOPOVGINOTG.

4.2,6. 2.6. K\haon Author

o. Metafintécg

Name
[TAMpeg 6vopa tov cuyypagéa. ['a anhdnta Bempeitar edd 6Tt de yperaleTar va anobnkebovral 61n
Baon omowdnmote GAla mpocomKE ctowyein. Tnv mepintmon mov ypeldleTal va Kpatnovv Kot GAAES
TANPOQOpPieg, UMOpoOV vo. 0ploToOV Kovohpleg HeTaPAnTég, Kot péBodor mov Oo dwPalovv kot Oa
EMOTPEPOLV TIG TUEG TOVG,.
Password
YovOnpa mov ypeldleTol 0moloodNToTE CLYYPUPLNG (ONAAOT XPNOTNG LE OIKAIMUOTO OAAYAOV /Kol
Tpomonmoloewy items 1/Kot cLVOEGU®V) Yoo vo. pmel ot hypermedia Paon odedopévev. H ypnon
ouvONuaTOg €ival (o AT TTPOoTasio. anévovtl otn Un €£0vo1odoTnuévn TPOCTEANGOT), KOl givol
avaykaio 000€vTog 0Tl £vag GUYYPAPENG UTOPEL VO KOVEL BALOYES GE OLOKANPT TN BaoT dedopévav.

B. M£Bodot

‘Onog ka1 ylo T1g GALEG KAOOELS avTiKeEVmV, opiletar katl ed® 1 uéBodog
Create(Name, Password)
pe v avaioyn Aerrovpyia. Mo va emioTpépovtat kot va Tifevtal ot Tipég Tv petafintav opilovtot ot
uébodot
GetName()
SetName(NewName)
GetPassword()
SetPassword(NewPassword)
Téhog, opiletar n pnéBodog
Present(WinWidth, WinHeight,...)
Y10 Vo, TopovGtdlovTol og £va mopabvpo o1 TANPOPOPIES TOL KPOTIOUVTAL Y10 £VO. GUYYPUPEQ.

4.3. Xpijon ovvoéoumv kat 1orotijtwv c¢ pita hypermedia faon dedouévaov

4.3.1. Yrootpién T¢ avakTong aAnpo@opLav

Mo om6 115 PaCIKES GMOITNOES TOV EYOVUE OO TO HOVIEAO dgdopévav pog hypermedia Pdong
dedopévav gival TO Vo SIEVKOADVEL TNV OVOKTNOT TANPOPOPIOV Kol VO LITOCTNPIEEL 0G0 TO duVOTOV
TEPIOGHTEPOVG EVOAAUKTIKOVG UNYXAVIGHOVG Yol anThy. Otav Kamnolog xpfotng unaivel o pio hypermedia
Baomn dedopévav yio va Ppetl KAmoleg TANPOPOpPIES, VILAPYOLY dVO TBAVITNTES:

(1) evolopépetarn Y10, KATO1EG CLUYKEKPILEVEG TANPOPOPIES, TIG OTOIEG KOl Lmopel va TepLypayel, 1|
(2) dev &xel amopacioet 1] dev EEPEL AKOLLNL Y10 TOLEG TANPOPOPIEG EVOLOPEPETAL, KOl £TGL dEV UTOPET
VoL TIG TEPLYPAYEL.

‘Otav €vag xpnoTng HUopel Vo TEPLYPAYEL TIG TANPOPOPIEG TOV TOV EVOLNPEPOLY, OE YPEBLETAL VO OEL
OAEG TIG O100€01UES TANPOPOPIES TOV GUGTALOTOG, CAAG LTOPEL VO YPTOLOTOMOEL O10TNTEG YO V.
gvtontioel TG mAnpogopieg mov (nrael. EmwmAéov, omnv mepintmon auty o xpnotng Umopsi va
YPNOLOTOMOEL KOTEVOEIY KUTAMANAES OWElG TNG PaoTg dedoUEV@OV, OTMG GUVIOTOTAL KOl GTI OYXETIKN
Biroypagio ((NANSEI]) (BA. 6TO EMOUEVO KEQHALALO Y10 T PO TOV OYEWV).

‘Otav, avtibeta, évog xpNotng dev UTOPEL VO, TEPLYPAYEL TV TANPOPOPIa TOV TOV EVOPEPEL, Ba Tpénel
VO TOV TOPOVCIAOTOVY OAES Ol O10B£0IUES TANPOPOPiEG DOTE VO SIHAEEEL TOL KOUUATIC. TOV QPOIVOVTOL TTLO
xpNoa. e avto axpidg 10 onueio, Yo vo LTOPEGEL VO, KAVEL (o Tp®Tn €£EpebvNOT Ko EXIA0YT, Eivat
OmOAVTO OTOPAITNTO VO S10GYICEL KATO10VG GLUVOECLLOVG,

‘Etot, 1 Paon dedopévav hypermedia Bo mpénel va mapéyel 6TOVG XPNOTEG APEVOS 110TNTES, MDOTE VO,
pumopovv ypfyopa va. gvtomilouv avté mov OEAoVLV, Kol GQETEPOV GUVOECLOVG, MOTE VO UTOPOLV V.
g€epeuvoly e 10 d1kd TOoVg PLOUO TO VAIKO oV vmdpyel pnéoa otn Pdon. Avty eivon po kabiepopévn
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amaitnon, oyt pévo yio ta cvotipatae hypertext kot hypermedia, 0AAG Kot YEVIKOTEPO Y10 OTOLOONTOTE
ovoTiuate  avaktnong mAnpogopiog (oto  ovotnua RUBRIC (JCUN8S]), vy mopdadetyua,
YPNOLOTOL0VVTONL AEEEIG-KAEIDNE).

o ovtd 10 AOY0, TO TPOTEVOUEVO HOVTEAD Oedouévmv TepthapPavel 1000 GUVOECHLOVG OGO Kol
1010TNTEG, KOl £T61 VTooTnPilel TOGO TNV TEPUAGYNON OGO KO TNV VITOPOAT epToe®mV. ONMG avapEpETUL
ka1 010 [TAN89a], o1 600 avtég drodikaoieg Ba Tpénel va TapovslaoTody omd To user interface tng Paong
S€d0UEVOV (G SVDO CUUMANPMUOTIKE EPYAAELD TOV YPNOIUEVOVV GE OLOPOPETIKEG TEPIOTAGELS, KOl OYL MG
V0 avtayovioTikol unyavicpoi mov oAAnioavolpovviol. G mpEnel Vo avadeyBoby o1 TEPITAOCEIG TOV
glval Mo cmoTd Vo YPNCULOTOLEITOL MEPMAAVION Kol Ol MEPWMITAOOELS MOV E€ivol MO GMOTO Vo
YPNOLOTOLOVVTOL EPOTNOELS, £TOL DGTE TEAKE VO GUVOVALOVY 01 XPNOTEG KATUAANAL Kot T1G 000 HeBddovg
K01 Vo, QTAVOUV 0TIG {NTOVUEVEG TANPOQOPIES YPTIYOPO. KOl OTTAGL

4.3.2. Yrootpién g 010.60vOEoN S AN POPOPLAY

To devtepo onueio ot Aettovpyie o hypermedia fdong dedopévav 610 omoio ot 1610tNTES KAl OL
GUVOECLOL XPTGLLOTOLOVVTOL CUUTANPOUATIKA, £ival yia 1 S100DVOEST] TOV TANPOPOPLAOV.

‘Eva PBoaowo £pyo tov ovyypaeéwv poc hypermedia PBdong dedopévav eivar o gvromiopds kot m
TOPOVGINGT] OTOVG TEAIKOVS YPNOTEG OAMV TOV GLOYETICEMV MOV VEIoTAVIOL METAED TOL S1BEGILOV
multimedia vAwo¥. H dwdwooio ovtr] prnopei va ovouaoctel kataokevy diaovvoéoewv (interconnection
construction). EnutAéov, 6tav kavovplo vAKO amobnkedetar ot Paor, OAeg ol CLOYETIOES HETOED TOV
VIAPYOVTOG KO TOV VEOL VAIKOD TPEMEL EMIONG VO EVTOTIGTOVV Kot Vol Tapovstaotodv. H dwdikacia ovth
pumopel vo. ovopaotel evquépwon diaovviésewv (interconnection updating). OAGKANPM 1 epyacio g
KOTAOKEVTG KOl TNG EVNUEPMONG TMV JGVVOEGEMV UNOPEL VO OVOLOOTEL diayeipion twv Jdioovviéoewy
(interconnection administration).

Ot dacvvdéoslg Hetald TV TANPOPOPLAY umopovv va ovarapactadoiv dueoo (explicitly) 1 éuucoa
(implicitly). Ot cdvdeopotr avanapiotodv TiG S106VVOIECELS GLEGH, OMAAdT TO YEYOVOG OTL LIAP)EL £Vag
ovvdeopoc and to item A oto item B dnidvel dueca 0Tt vapyeL o GUGYETION UETAED TOV TEPLEYOUEVOV
Tov items A kot B.

Ot 1010 1EG AVOmaPIoTOVV TG S10GVVIEEL EUpiesa, dNAadT) To Yeyovds 0Tt Ta items A kot B mepiéyovv
Kat Ta dVo (o) TNV B yopakTNPoTIKY pe TV Bt Tiun, 1 (B) Vv 010 XOpaKINPIoTIKY HE S1POPETIKES
TIpéG, M (y) v 1010 Tipn yro Stepopetikég xapaKTnPloTikeés ONAMVEL EUIeca OTL VIAPYEL Ui CLCYETION
peta&d tov mepieyopévou Tav items A kot B (AOy® g Kovig XopakTnptoTikig /Kot Ting).

Ot J10CVVOECEL; TOL  OVOMOPICTAVOVTOL OUEGO UE GLVOEGHOVS eivar omevbeiog opotég Kot
enekepydopes. Q2ot600, axpPag yio vo EACOAMOTEL QDT 1) OPATOTNTA O JLACVVOIECELS OVTES TPEMEL VAL
£xouv amokoAveBel and KAmO0VS GLYYPAPELS, KAl TAPOAO TOV 1| KOTAOKELY TMV S0oLVOESEMV gival
oxetcd gvkoAn otav pia Paon dedopévav hypermedia ytiletar mpocektikd Pripa pe Ppa, n evnuépmon
TV doovvdécemv pnopel va yiver Todd d0oKoAN 6tav, yio mapdadetypa, To 10.0010 item npootebei o pia
Baon mov mepiéyer Non GAia 10.000 items, ta omoio Ba mpémel ©TN GLVEXEWD VO EEETAGTOVV YO VO
arogactotel av Bo cuvdehovV e To Katvovplo item 1 Oyt

And Vv GAAN TAEVPE, Ol S10GVVOECELG TOV AVOTOPLOTAVOVTOL EUUECE UE KOWES 1810TNTES dev efvar
angvbeiag opatég ko enegepydopues. Mmopoldv va avakolvedodv pdévo petd amd eni T00TOL EPMTNOEL,
mov B0 amokaAVvyouv OAa To dtocvvdedepuéva items. Q6T6CO, 1 KOTAGKELT] KOl 1] EVIUEPMOOT] TMV
daovvdécemv aVTAOV gival amdd Voo EGAY®YTS, dlaypaens Kot Tpononoinons Wwiotitmv. Otav éva
Kawovptlo item (pe évo Kat@AANAa opiopévo cOVoAo 1dotTeV) mpootifetor otn Pdorn dedopévev,
daocvvdéetar Eppeca pe Gla T LILAPYOVTA items OV £XOVV OPICUEVES KOWVES YOPOUKTNPIOTIKES /KoL TILEG
pe avto. ‘Etot, pa ep@tnon @g mpog TIG CUYKEKPILEVES KOWVES XOPOUKTNPIOTIKES T)/Kal TIHEG B0 EMOTPEYEL
Ta vrapyovta items poli pe 1o kavodplo Kot pe avtdv Tov Tpomo Bo avadeifel tn cvoyétion tovg. Eivar
AOUOV EUPAVES TO OTL UE BVTO TO GYTLLO 1] EVILEPMGT TOV SOGVVIECEMV £IVal AVTONOTN KOl Ogv omoutel
Kapd 01K gvépyela €ite and TNV TAELPE TOV GLOTNUOTOS £ite OmG TNV TAELPE TOL GLYYPOPEA TOV
TPOoHETEL KAvoDPLo LAIKO.

ZUUTEPUCUATIKO, VITAPYOLY VO UNXOVICULOL Y10 TNV AVOTOPECTAGT) TOV JIUCVVIEGENMV:

(1) Ot olvdeopotl avamaptoTodv TS S10oVVOECELS GUECH, OMOTE Ol GUGYETICELS QAIVOVIOL OUECMG
OALG omouToUV EKTETAPEVT] TTpooméACT ot Pdon dedopévev Yo vo KOTOOKELOOTOOV Kol va
EVNUEPWOOLV.
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(2) O1 B1OTNTEG CVOTOPIGTOVV TIG SIUCVVOESELG ELEDH, OMOTE Ol CLOYETIOEIS OivOVTaL LOVO LETE
omo €ni TOVTOL EPMTNGELS, OAAL KOTAOKEVALOVTOL KOl EVILLEPADVOVTOL OVTOLOTO.
YT0 TPOTEIVOUEVO HOVTELO VTOGTNPIfoVTOL TOGO Ol GUVIEGLOL OGO KOl Ol WOIOTNTES, LLE TNV TPOONMTIKT
Vo GUVOLOOTOOV Ol 000 avTol UMYoVIGHol Yoo Vo ovamepioTOvVIOL Ol TO ONUOVTIKEG 1| GUVNOIoUEVEG
OVLCYETIOEIS (e KOl Ol MYOTEPO OMUOVTIKEG 7| ouvnBiopéveg ocvuoyetioelg Eupeca. Emmigov, Oa Ntav
TOAD PO va vadpyovv dipyacics-daiuoves (daemon processes) mov Vo, TPEYOVV GTO TOPATKIVIO
(background) kot v avalntodv ot Paon dedopévav 1oxvpEg Eupeoeg ocuoyetioels (onAad Cevydplo omd
items TV omoimv ot 1810TNTEG TOPLALOVY TKAVOTOMTIKG) TiG onoieg Ba avamapiotodv dueca (dniadn
ONUIOVPYAOVTOG GUVOEGHOVG OVOUESO OTO avTtioTtowo items). Me avtd tov Tpémo m Paorn dedopévav
hypermedia 6a amoktd Kot oTOXEID TEXYNTHG VONLOGVVNG, £pOGOV B0 pmopei wg évo Pabud va cvoyetiost
povN NG TO VAIKO TTOL ol TNG TOPEXOVY Ol GVYYPAPEIS TNG.
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5. OYEIX I'TA HYPERMEDIA BAXEIX AEAOMENQN

5.1. H évvora tov oyewv oc hypermedia facers dsdouévav

Ta cvotfiparta hypermedia ypnoyomolodvtat Kot O ¥pNoIHonoovvTIaL Yo Eva EvpY PAGHLO EPAPLOYHV
o€ O0QOPETIKA TEPIPAAAovVTa, EEKIVOVTOG OmO EKTOLOEVTIKEG EQUPUOYEG GE OKAOT|LOIKA WOpOpaTa Kot
QTAVOVTOG GE OTPATIOTIKES EQOPHOYES 6€ MEPIPAMAOVTA VYNANG ac@dAglng. Ot TEPIECOTEPES EPUPLOYES
hypermedia, ®o1000, yepilovral Eva PEYAAO YKO TANPOPOPLOY Ol OToieg o TPEMEL VO, VTOGTOVY KATO10
QIMTPAPIoUE TPV VO TOPOVGLUCTOVV GTOVG TEAIKOVG XPNoTEG. To QGIATPAPIGHO TOV TANPOGOPIDY givol
omopaitnTo €IT€ Y10 VO EMTPEYEL GTOVG XPNOTEG VO CLYKEVIPOBOVV GTIG TANPOPOPIEG TOV TOVS APOPOVV
mePOoOTEPO, EITE YO VO TTPOCTATEVOEL amdOPPNTO 1 TWOAVTHO, oTolxeion omd pn €£0VGL000TNUEVN
npoonélacn. Katd cuvéneia, ta cvotipatae hypermedia 6o wpénet vo vrootnpilovv @idtpa mAnpoeopidv
ULE TN LOPPT] TV OYEMV.

X1 PBiproypoeio yio Pacelg dedopévev ([DAT84]) avapépoviol mévte Pacikd TAEOVEKTHLOTO TNG
XPNONG OYEWV:

(1) Ovypnioteg dev avtihapPavovtal TN enékToom Tng Paomng oedopévav. Otay véeg dopuég dEdoUEVOV
(véeg KAMAOELS) ONUIOVPYOVVTAL, 01 OWELG OV 1101 LITdpyoLV d€ YpelaleTal va aALAEOVV.

(2) O1 gpMoteg eivar dSuvatdy vo Unv avtihapnpavoviatl Ty avadlopyaveoor g Baons Twv dedopévay.
Ot QUOIKEG OOUEG TV OEOOUEVMV UTOPOVV G €va. onueio vo oAlaEovv, yopic vo mpémel va
TPOTONOMB0VV 01 OPIGLOL TV GYEWV.

(3) H avtidnyn tev xpnotdv yio m Baon 6£d0pEVeV amlomoleiTol GTUAVTIKA.

(4) To {010 dedopEVO UTOPOVY VO TOPOTNPNO0DV aTd SL0POPETIKODS ¥PNOTES LE OLOPOPETIKO TPOTO.
(5) Mopéyxetar CLTOUATA OCPAUAELD Y10 TOL SEOOUEVO TOV TPEMEL VA TUPAUEVOVY KPVPEL.

Av Kol 0UTE TO TAEOVEKTNUATE OVOQEPOVTOL EYOVIAG TIG OYECIOKES PAoelg dedOUEVAOV KATE VO,
€EakoAovBohV Vo 1oY0HoVY Y10 OTOL0ONTOTE GUGTNUO OVAKTNONG TANPoQopldv. EmmAéov, ot dyelg gival
amopaitnteg ote. cvoTiuate hypermedia yio vo mopExouv 6TOVG XPNOTEG £VOl TTO XPHOILO KOUUATL TNG
Baong dedopévav, 610 omoio 1 mepumAdvnon Bo gival gvkoAOTEPN Kot TOAD o anodotikny ([NANSS]).
[opomépa artioAdynon g xpnong views ota cvotiuate hypermedia prnopei va Bpedei oto [HALSS].

Agv VIAPYOLV ACAQEIEG YIo. TN XpNon Tov Opov "Odyn" oto mepPaiAov piag ovuPotikng Paong
dedopévav. IopatiBetor 0 akdAovO0Gc 0pIoUAG Y1 TIG Views OTIG oxeotakég faoelg dedopévav ([DATSE4]):

Mo 6ym pmopei va evvoeiton og évag eikovikos mivaxag (virtual table), dniadn évag mivaxog o
omoiog dev VIAPYEL OMO HOVOG TOL OAAG MOPAYETOL OMO VOV 1] TEPIGCOTEPOVG VIMOKEILEVOVG
Paoikods wivaxes (base tables). Me GAha AOyia, 0gv vrdpyel Kavéva amodnkevévo apyeio mov va
aVTITPOCGMANEVEL Gpeoa TNV idta TN view. AVTi yU' avT0, 0 0pIGUOG TNG View anobnkevetal 610 Aeliko
(dictionary). O optopdg Tng view Ogiyvel TMOG aVTH TOPAYETOL OO TOVG LTOKEILEVOLS Paoikong
TIVOKEG.

Yvyxvl, ®OTOGO, LIAPYOLV TOPUVOTCELG Yo TNV OKPPN €vvola Tov Opov avToL ¢' éva mepPailov

hypermedia. Méca 6to mvevpa Tmv Bacewmv dedopévav, ypdoetot ([KORSG6]) 6Tt o view givon
TO VYNAOTEPO eminedo apaipeong (Letd 10 pvoiko (physical) kot 10 10eaté (conceptual)), 6to omoio
neplyphoeTat HEPOG LOVo NG Paomng dedopévav

Kot 0 0ptopds ovTdG dikooAoyeiTal [LE TO EmyEipT el OTL

[ToAloi xpnoteg tng Pdong dedopévav de Bu evdlopépovtal Yio OAEG TIC TANPOPOPIEG TOV OVTH

nepléExel. Avti yio 10 GOVOAO T®V TANPOPOPLOV AomdV, 01 XpNoTeG anTol 0EAOVLY LOVO Eval LEPOG TNG
Baong tv dedopévav. o va andonomBel n aAANAEnidpoon TV YPNOTAOV CUTAOV LE TO GVGTNLLO,
opiletot to eninedo apaipeong Twv dyewv. Mmopel T0 GLGTNULO VO TOPEXEL TOALAPIOUES OYELG VIO
v 01 Béiomn dedopévav.

Y10 mepiPdiiov pieg hypermedia Pdaong odcdopévev, ®oTd00, 1M MOPOLCICON EOTIALETOL OTIG
S10POPETIKEG AMOYELG OO TIG OMOIEG UTOPOVV VO OVTILETOTIOTOVV 01 101G TANpoopicc. Katd cuvénela, ot
OYEIG MPEMEL VO YPTOILEDOVY Y10, VO, EKOETOVV OTOVG YPNOTEG MOAAOVG EVOALOKTIKODS TPOTOVG LE TOVG
omoiovg UmMOpPovV Vo avTIANEBoUV TIC id1e¢ TANPOYOpPieg Kol TG CLGYETIOELS OVOUESO OTIG EVOTNTES
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TANpoYopldy. Me avapopld otc evgpueic Phoeic deoouévewv (intelligent databases), onupeidveror 0Tt
([PARS89])
O1 OYEIg aVTITPOCMOTEVOVY GLYKEKPILEVOLS TPOTOVG DEMPMONG TV Am0oOKEVUEV®V TATPOQOPIAOV

KOl VAOTIO100VTOL (G GUVOAD omd dladikacieg cupmepacpod (inference procedures) ot onoieg eEAEyyovv

NV Tapovcioon 1 0yl SUVOUIKOV GUVOESH®Y. Q¢ TETOIEG AOUTOV, 01 OYELS MPEMEL VO, TPOTOTOIOVVTOL

SuvapKd Kot 0 TOMOG Kot TO TANO0G TV YPTOILONO0VUEVOY dyemV Bo TOIKIAAEL YEVIKG amd TN [

Baon dedopévamv oty GAAN.

‘Ocov agopd TN ypfHon Twv oyewv o€ o hypermedia Pdon dedopévav, vapyovv Vo mOOVEG
TPOooeYYIGELS 01 0moieg UmopoVV Vo, ENEKTAOOVV Kol TOPATEPOL:

(1) Ot ypnoteg opadomotovvTal Kot ot views opiloviol oto eninedo TV ouddwv ypnotov (user
groups), Kol 0yl 0T0 ENIMEDO TV CLYKEKPIUEVMV ¥PNOTOV. TNV TePINTOOoN ovTh 6o Umopovv va
VIAPYOVY Kot OPAadeg pe éva povo ypnotn. Kabe ypnotng £xet mpocfacn Hovo oty oyn mov Exel
oplotel Yoo TV opdda Tov Kol Bo doVAEDEL PG ¢ aVT TNV OYN 060 €ivol GUVOESENEVOG LE TO
GUOOTNUA.

(2) Ot oyeig opifovtan xwpic va oyetiloviol HE CLYKEKPIUEVOVLG YXPNOTES 1) OUGOES XpnoTdv. Kdabe
oyn €xet éva odvOnua (password) Kot pumopei va ypnoponombei povo and Tovg xpnoteg mov EEpovv
10 ovvOnua oavtd. Kabe ypnotng pmopel vo mpooneddost OAeg Tig Oyelg Twv omoiov EEpel Ta
oLVONUOTE, OKOMO KOl KOTA TNV 10100 GOVOO0 LLE TO GUGTILLO.

H dg0tepn mpocéyyion gival mePIocdTEPO EVEMKTN OO TNV TPATY, KOODG ENTPENEL TOV OPICUO LKPDV
OYe®V €101KOD OKOMOV KOl TOPEYEL OTOVG YPNOTEG MEPLOCOTEPO, amd &vo mepiPdAlovia epyaciog,
KOTAOKEVAGUEVO KOTO TPOTO (MoTE Vo, EacPuAileTar Kot 1 EAEYyOUEVT TPOGPAOT KoL 1) XPNOILOTNTO TOV
TANPOPOPIOY OV avOKTOVTOL ET01, PTOpovE VO aQCGOVLE TOVG XPNOTES ELEVOEPOVS VO OOVAEDOVY LE
OAES TIG OVELG TV omoiwV EEpouv To, GUVOTLOTA. AV, and TNV GAAN TAEVPU, VIGAPYOVY TEPUTAGELS OTOV
dgv mpEmeL vo xpNOLONOoLEl évag XpNOTNG ONOdNToTE OYN TNG onoiog Tuyaivel vo EEpel 1o GOvVONua,
pmopovue Vo, TEPOPIcOVE Alyo TO oynupa avtd dNAGVOVTAG and TNV apyn TOIEG OYEIG UTOPEL YEVIKA V.
YPMNOIUOTOMGEL O KAOE ¥pNoTne, ondte omd exel Ko népo KAOe ypMnotng Oa ypnoiponotel LOVO Tig OYELS
Tov £xovv MMAmOEL Yo aTOV KL TV omoiwv EEpeL To cLVOTLLO.

5.2. Arautijoeig na oyeis g hypermedia facers oeoousvay

‘Eva obomnpa hypermedia mepiéyet éva peydlo mAnbog and dacvvoedepéveg minpoeopieg. Ot Oyelg
mpénet vo emifAnfodv 1060 mAV® OTIC TANPOEOpieg avtég OG0 Kol OTIS OULVOESES HETAED TV
TANPOQOPIOV. XT1 HovTEAO dedopévav mov oyedldletal, to cvotnue hypermedia givar éva diktvo and
items Kot GUVOESHLOVG avapesa o€ items. Katd cuvéneia, pio oyn 0o gival £va vmociVoro Tov GTolyeinV
TOV O1KTVOV (items Kol GUVOECULWV).

Ewodyovpe to okOA0000 TEYVIKA KPITHPLO, Y10 TNV EKTIUNGOT TNG AEITOVPYIKOTNTOG TMV VIeWs:

(1) 2vvéreia twv oyewv (View consistency).
O1 oyelg mpénet va opifovtal e TET010 TPOTO MGTE OAOL 01 GUVOECLLOL TOV MEPIEXOVTAL GTOV OPIGUO
Hog Oyng vo evvouy items mov emiomng mEPLEYOVTOL GTOV OPIoHO NG Oyng. Av ovth 1 amaitnon
ayvonodei, onAadn av Egovpe ovvdéopovg mov deixvouv og items 1 tnyalovv and items £ and v
oyn, 101 01 ¥pNoTEG B0 EManpvay GOYETEG LE TO EVOLOPEPOVTE. TOVG TANPOPOPIES OKOAOVOMVTOG
OULVOECLLOVG LI0G VITOBETIKA YpNoIUNG OYNG, 01 0moieg anidg Ba TOVG amooTOLGAY TNV TPOGoXT. Mia
ooPapotepn cuvémEln gival 0Tt £vag 1n £0VG1000TNUEVOG XPNOTNG B0 LTOPOVGE VO XPTGILOTOCEL
OULVOECLLOVG HOG OYTG Y10 VO TPOCTEALGEL TANPOPOPIES TPOSTUTEVUEVES €60 Omd TaL OploL TG OYNG
avtg. ‘Etot, divovpe Tov endpevo opiopo:
Mia 6y gival ooversic av Kot Lovo av OAOL 01 GOVOECUOL TOV TEPIAAUPAVOVTUL GTOV OPIGUO TNG
ovvo£ovy items wov eniong TePIAAUPAVOVTOL GTOV OPIGHO TG,
(2) Axpifeio twv owewy (View preciseness).
Ot dyeig npémet va opifovtan pe akpifete, dnAodn katé TETOW0 TPOMO MOTE VO, TEPIKAEIOVV OLEG TIG
OXETIKEG TANPOQOPiEg KOl Vo amokAgiovy Ola Ta Goyeta dedopéva. Av o1 ypHoTeg OOVAELOLV LE
avakpiPeic oyelg t0te M B0 mpénel va aveyBodv o oplopévr TOoOTNTE OO AoYETe dEdOUEVQ
TPOCTAODOVTOS VO PTAGOVV GTIG TANPOPOPIES TOV TOVG EVOLLPEPOLY LEGO, OO TOAD "TAOTIEG" OVYELS,
N 0o yaoovv pepikcég, oNUavVTIKEG iowc, mANpopopies, dovAevovTtag Le TOAD "oTevEG" OYELS Yio Vo
amo@UYoLV Ta. TePLTTA dedopéva. ‘ETot, divovpe Tov emopevo opiopd:
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Mo oyn sivarl axpifc ov Kol POVo ov TEPIKAEiEl OAEG TIG OYETIKEG UE TO OVTIKEIHEVO NG
TANPOPOPIES Ko OmOKAEIEL OAEG TIG GIOYETEG LLE TO AVTIKEILEVO TNG TANPOPOPIES.
(3) Hpaxtixotyio twv owewy (view practicality).
Ot aAydp1BpLot Yo ToV 0pIopod KoL TNV TPOTOTOINGT T®V Views 0a mpEnel vo, unv €ivat TOADTAOKOL Ko
vo un xpetdoviar wg €icodo peydio mAndog petamAnpopopidv. Etot, divovpe Tov akdrovbo opiopio:
Mia 6y givol apaktiks ov Kot Lovo av opileton Kot Tpomonoteitol and amhods aAydplOpovg Tov
XPNOHLOTOI0VV HUKPEG TOGHTNTEG LETAOEGOUEV@V.
(4) Zvvtypnowotyto twv owewy (view maintainability).
‘Otav évog xpNnotng SoKILACEL VO OVOKTAGEL TANPOPOPIO, VO S10CYICEL GUVIEGLOVG 1] VO SNILIOVPYTGEL
KovoOplovg oLvOEGHOVS, mpémel Vo eEaoeoriletatl To 6Tl dev mopaPialetar 0 OpPIGHOG TNG EVEPYHS
owng (active view), dnrodn tng dyng 1 omoio ypnoponoleitar ekeivn tn otiypn. Ot odyopidpot yo
VTNV T1] 01001KACI0, TOV UTOPEL VO OVOUOOTEL ouvtiipnon Twv dwewy (View maintenance), TpENEL va,
EKTEAODVTOL GE YPOVO TOAD LIKPOTEPO OO TOV MPOAYUATIKO ¥POVO EKTEAECTG TNG AELTOLPYIOG TTOV
oKomevovy va eEAEYEouy av emtpéneton 1) 0xL. ‘Etot, divovpe Tov endpevo opiopo:
Mo oyn givarl oovtgproun av kol pévo av cuvinpeital omd évav amhd odyopidpo o omoiog
ekteleital o€ éva MIKPO TOGOGTO TOL YPOVOL EKTEAECTG TV AEITOVPYIDV 7OV EAEYXEL Qv
emTpEMOvVTOL 1| OYL.
'Eto1, 01 0yelg mavem 010 items Kot 6Tovg 6uVOECHOVG ToV dtkTVov hypermedia mpénet va gival cuveneic,
aKp1Peis, TPOKTIKEG KO GUVTNPTGLLES.

5.3. Movtéio na oyeig oe o hypermedia facn osdouévav

To mpotewvopevo povtéro Ba ypnoiponotel Tov akdrovbo UnyavicGuo yio Tov opicrd Tmv OYEWV:

M 6y1 Ba amoteleital and Ta items Kot TOVG GUVOEGLOVG TTOV IKOVOTOL0VV £vay aplOpd amod kpitipio
emidoyng (selection criteria) ovagopikd pe GLVILOGUOVG W10THTMV, TOTOVG Kat Bapn Tov links, kot axopa
avaQopIKd pe TN 0€om TV items PEGH GTO ONUAGIOA0YIKO OikTvo. EmmAéov cuykekpipéva items pmopovv
vo mepikAgiovtat o€ pio Oy M vo. amokigiovtot and auTiv, 0Tov ovTd KPIVETOL GKOTIILO OO TO GYEOINOTT
mg. Ot dyelg mov opilovtat e avTdv TOV TPOTO UTOPOVY VO SLVINPNO0DV UE TIC 0KOAOVOEG SOKIUES:

(1) Aok ywo avaxtnon item: Eva item emurpéneton va avaxtndsi av kot poévo av (o) mepikieietan
OVOUOTIKG 0ToV opiopd g oyng N (B) woavonotel éva kpurfiplo emAoyng Kot Ogv omoKAgieTon
OVOUOCTIKO amtd TOV 0pIoUO TNG OYTC.

(2) Aok yw dudoyion ovvdéopov: ‘Evag ovvoeopog umopel vo dlaoyiotel av kot pdvo av (o)
wavornotel éva kpumplo emthoyng 1 (B) to item oamd 10 omoio &ekvh 1 O1G0YIGT TOV GUVOEGLOV
TEPUCAEIETAL GTOV OPIGUO TNG OYNG.

(3) Aokin yio dnpovpyio cuvdEopov: 'Evag véog o0uvoeolog umopel va, dnpovpyndei av kot povo av
10 item and 10 omoio o oOVOEoUHOG EEKIvA KOl TO item OmoV 0 GUVOEGHOG KOTOANYEL LTOPOVV VO,
oavaxtnOovv péca amd Ty oyn.

Me T TNV TOMTIKT] GUVINPNONG TOV OYEMV, VIGPYEL 1] TEPINTMON va. dlacyioeL £vag ¥pNoTng Eva
oUVOECHO KO VO ovOKOADWEL OTL TO item 6mov €pTace dev umopel vo avaktndei péow g evepyng dymg.
XV mePInTOOoN avTi, TO item avokTtatol aAAG dev mapovoldletal 610 ¥pNoTn. Mdvo pepikd omd To
petadedopéva Tov item, omwg o Objectld kot 1o Description 6o umopodoay vo, TOpOLCIGTOVV OV TO
{ntoet 0 ypriotng. Ot ohvdespotl Tov TTrydlovv omd avTd To item 1 TOL dgiyvouvy og aVTd dEV UTOPOHV Vo,
xpnoonombovyv.

AVT0 10 GYNUO KOTOOKELNG KOl CUVTAPNONG OYEMV TaPAyEL AELTOVPYIKEG OYEIS, GOUQMVO, LE TO
KPUnpLo Tov TEOMKOV GTNV TPOTYOVUEVT] EVOTNTA:

(1) H ovvéneio tv Ooyewv eoo@oAiletol o€ OAEG TIC MEPWTMOELG €KTOG OO OLTIHV OV
TpoavopEPONKe. AKOUN KOl GE QLTIV TNV TEPIMTMOT OUMG, TopdLo OV diacyileTol Evag GUVOEGHLOG
nov dgiyvel 6@ and TNV OYN, TO TEAKO item dev TOPOLGIALETOL GTO YPTOTH TANPWOG KOt £TGL 1] Oyn
dev napafraletat.

(2) H okpifeie tov Ooyewv eivor 0épo oxedoopod: ot oyedaotés (ovyypaeeic) umopodv va
TEPUCAEIOOVY OTIG OYELG OV SNUIOLPYODV 1] VO OTOKAEICOVY amd OUTEG GUYKEKPIUEVE items Kot [
OLTOV TOV TPOTO VOl OTOUOVADGOVY OKPLPMG TIG EVOLUPEPOVTEG TATPOPOPIES.

(3) H mpoktiotnto. Ko 1 ouvTnpnootto v dyemv sivar e vAomoinong Kat dev vITapyel Kapid
€VOOYEVIG TOAVTAOKOTNTO GTO MPOTEWOUEVO oYNUa. Ta KpITiplo EMAOYNG LTOPODV VO EKQPAGTOVV
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opota pe kavoves Tomov PROLOG, evd o1 TpoodloploTég TV items mov TePIKAEIOVTOL OTIG OYELG 1)
amorAgiovtol and avTéG OVOUAOTIKG HTOpOobY va dlotnpovvial o Aiotes. 'ETot, o1 Oyelg pmopovv va
kataokevdlovtal evkoAa. Ot Kovoveg Kol 01 MOTEG LTOPOVV VO, EVILEPDVOVTAL YPIYOpPa, Kal £TCL Ol
OYELG UTOPOVV VO TPOTTOTOIOVVTOL EDKOAN. O 0MOTOG GYESGLAG LI0G CVYKEKPILEVTIG OYNG LITOPEL Vo,
eEao@oLioel TN Yp1yopn GMOTIUNGN TOV KOAVOVAOV TOV YPTCLOTOI00VTaL, VD 1 eneepyacio MoTAOV
d¢ onuovpyel cuvnBmg onpavtiky emPdapuvon. Et1ot, ot dyelg pmopovv va GuvTnpoivTal EUKOAC.

Me outhv TNV TOATIKY dlayeipiong Twv oyewv, 1o home item piag 6yng, dnAadtn 1o item 6to omoio
Tomobeteitonl évog XpNoTng LOALG UTOIVEL GTNV OYN CVTHY, UTOPEL VO, VTOAOYIOTEL G TO TPAOTO item 7oL
TMEPIKAEIETOL OVOULOOTIKG GTN OYN 1), av OEV VIAPYEL TETOWO item, G TO TP®TO item otn Pdon dedopévmv
OV 1KAVOTOLEL £Vl KPITTPLO EMAOYNAG. AV KOl O 000 VTOAOYIGHOL OMOTOXOVV, TOTE 1| AVTIIGTOLYT OYN OEV
mepiéyel items ka1 dgv umopei va ypnoonombei. Avtdg ival 0 A0yog Yio TOV 0010 ENTPENETAL LEV, OAAL
d¢ ovviotatal, 1 dnuovpyia pog dogtag Oyng.

5.4. Enéxraon tyg iepapyios KAGGemv yio Ty vrooTIipIEY OWemv

Ot Oyelg amotedovvial, Ommg eimape, and items Kot cuvoEopovg. Akpipdg Ommg og €va GYECLOKO
ovotnua dwyeipiong Paoewmv dedopévav ot opiopoi TV dyemv amobnkedovial g EpOTACELS, £TCL Kal Ol
opopoi TV Oyewv mAve o€ po object-oriented Pdomn dedopévev pmopovV vo OmoBNKELTOOV ™G
avtikeipevo. Katé cvvénela, 1 epopyio kKAGoewv mov Exovpe opioel Bo mpénel va enektabel kot pio
axopo KAGon View, tng onoiag to oTiypotuna Oa givol opiopoi oyewv. E6® yio andotnta 0o dexbovue 0Tt
d€ [oG eVOLOPEPOVY 01 GLYYPUPEIG KA 01 ¥POVOL TPOTOTOINGNG TV dYemV, Kol £T61 1] KAGon View o Ba
el oy epopyio Twv KAGoewv g moudi tng AuthoredObject oAAG ®g amevbeiag amodyovog g
apnpnpévng kKhaong Object.

Y10 vTOAOIO OVTOL TOL KEPUAaiov Ba ypnoonombel o 6pog "dyn" yio vo dnAmOel évo oTIYHIOTUTTO
g KAaong View, onAadn pe v évvola Tov "optopov oyng".

I'o va oprotei n kKAGon View opilovpe TpdTa TIg HETOPANTES Ko 0T GUVEXELX TIG LEBOIOVG TN,

o. Metafantég

Name
Movadikd ovopa mov diver og pia dyn o dnuiovpyog tg. To Name opiletar amd toug yproTeS, VD
TOVTOYPOVO VILAPYEL KAl O TPOGOHIOPIOTNS NG OYNG, Tov givan povadikog kot opiletol and 10 GHOTNUO.
‘Etot, pe oporoyio Bacewv dedouévav, To Name eivon Eva omoyhpio keidi (candidate key) yio tnv dym Ko
YPMNOIUOTOLEITOL Y10l VO UTOPOVV 01 YpHOTES VO AVOPEPOVTOL GE OYELS YPTCLLOTOLDVTOG LOVASIKE OVOLOTOL
70, omoio. OU®G UTOPOVV va €XOVV KATOlo vOnuo €pocov dev To opilel 10 ovoTNUa GAAG ol idiot.
ZNUEWDVETAL OTL OYELG UTOPOLV VO, SMULOVPYNGOVV EITE 01 XPNOTES TOV £YOVV TPOVOULD. GVYYPOPEN EITE O
S10(EPLOTIG TOL CLOTNILATOG.
Password
20vOnua to onoio amotteiton vo yvmpilel 6motog BEAet va ypnoiponomost v oymn. O Kabopiopds evog
oLVONUATOG KATA TN dnpovpyio pog dyng etvor vToYPEMTIKOG Y10 AOYOVS aAGPAAELNG, 610TL OTO10GONTOTE
GLYYPAPENG UTTEL OE 10 OYT £XEL OE OLTIV SIKAIDUATO EVUEPMONG KOl UTOPEL VAL EMPEPEL OVETIOVUNTEG
oAhayéc.
Description
To Description piag 6yng givot éva ToAd cOVTORO KEILEVO TOV TEPLYPAPEL TO TEPIEXOUEVO TTG.
Incltems , Excltems
Ot petafintég Incltems kou Excltems givor Aioteg omd Tovg povadikovg TposdlopioTés Twv items mov
gykieioviat peso oty 1 amokieiovrot dpeca omd v 6yn. ‘Exovv ) doun
[ Itemld ., ... Itemld. . ]
omov 1o Koppa ', dnhadvel ovlevén.
CriteriaList
Avti 1 petafinti eivor pia Aloto amd tePIGGATEPO YEVIKG KPUTNPLa Y10 TOV EYKAEIGUO €VOG item 1] evOg
ouvvoécpov oe o oym. Ta xprripla avtd evavovior dlevktikd. Kdbe kpunpro eivor pio ovlevén
ouVONK®OV 7oV apopovy items 1 ocvvdéopove. Ot cuvBNKeg mov aEopovV items £xovv va KAVOUV pE
YOPOKTNPIOTIKG TV 01wV TOV items 1 TOV GLYYPUEEMV TOV T SNUOVPYNOOV, TOV GLVIECUMV TOL
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ouvvocovTtal pe autd, 1 Twv dyemv mov To TeptEyovy. Ot GUVONKEG TOV APOPOVV GUVOECLOVG £XOVV VO,
KOVOUV LLE TO YOPAKTNPIOTIKG TOV 010V TMV GLUVIEGUMY, 1) TV items Tov EVAOVOVTOL, 1| TMV CUYYPUQEDY
OV OMUIOVPYNOOV TOUG GUVOEGLOVS, 1| TV OYEMV MOV TOVG MEPIEYOLV (TEPLOCOTEPES MANPOPOPIEG
pumopovv va Ppebodv oto mapdptnue B dmov opiletar oe BNF pio yAdooo yeiptopod dedopévmv g
omoiog LéPOG gival Kot To KPITHPLL OVTEL).

O tpénel vo onuelwdel 011, dnmg 101 eMMONKE, av TO TEAIKO 1/Kol TO apyIkd item gvog GUVOEGHLOV
aviKeL € (o Oy, TOTE 0 COVOEGLOG UMOPEL Vo S1aoYIoTEL TPOG TO, EUMPAG 1)/KOL TPOG TA TIC® NEGO, OO
v éymn avt. To yeyovdg avtd dev kab1oTé To KPLTHplo EMAOYNG GUVOESL®Y TEPITTA, 010TL TO. TEAELTAIN
£YOUV TTPOTEPULOTNTO CMEVOVTL OTOV EUUECO UNYOVIOUO EMIAOYNG ouvvdéopwv pe Paon to items. Etot,
TPOTA EAEYYOVUE AV £VOG GUVOECHOG OVIKEL GE U0l OYn He Paom Ta KPTiplo Tov £xeL 1 OYN CVTY, Kot
LETA EAEYYOVUE OV O GUVOEGLOG OWTOG UTOPEL VO S10OYIOTEL TPOG TOL EUTPAG 1)/ KAl TPOG TO, TIG®.

Av vrofécovpe 0Tt po dyn nepiExel N kpumpio Cl’ C2, .., C. ., and 1o onoio T0 KaOEVA Topdyet Evo
obvoro S. omd items kol ovvdéopovg, kot akdue 0Tt Incl kai Excl eivar ta obvolo Tov aupeca
EYKAEIOUEVOV KOl OMOKAEIONEVOV items, TOTE Ta itesm Kol 01 GOVOEG|LOL TOV TEAKG TTEPLEYOVTOAL GTTV OYN
8a gival o ohvoro

V= [ UesoU JncI} — Excl

n=1..N

Mo v ovoKeQUAIDGOLLLE, Lo, OYT TEPLEXEL TIG EENG LETOPANTES:

Name (povodiko dvopo Tng GYG)

Password (cOvOnuo Tov amonteitan yio vo xpnoiponomoei n oyn)
Description (cOVTOUO KEIEVO TTOV TTEPLYPAPEL TO TEPIEYOLEVO TNG OYNG)
Incltems (TpOodIOPIOTEG TV GLECH EYKAEIOUEVMV items)

Excltems (TPOCIIOPIOTEG TV GUEGH AMOKAEIONEVOV items)
CriteriaList (016Cevén amo Kpurfiplo ENLOYNG Y10 items Kol GUVOEGLOVG)

To yeyovdg OTL 01 OYELG UTOPOVV VO, TEPIEYOLY LOVAOIKOVS TPOGOIOPIOTEG TV items oTig LeTaPANTEG
Incltems kot Excltems vmodnidvel 6T vdpyel Lo e£GpTnon avapeoa ot OYelg kal ota items. ‘Otav
dwaypaipeton £va item, 1 VYNAOTEPOL ENUTESOL AgtTovpyin TG dloypaens Oa mpénet emiong va TpooneAdcEL
OAEG TIG OYELG KOl VO, GPBTGEL TOV TPOCOIOPIGTI TOV item ovToL 0md OAES TIG MOTEG OTIG OTOIEG AVAPEPETAL.
Me TV TOV TPOTO 0 TPOGOIOPIGTNG TOV OLOYPAUUEVOL item anehevbepdvetal apécmg Kot gival ETOLOG
va Eavoypnoponombei. Avti n dadikaocio, BEPata, ovEdvel Katd TOAD TNV TOAVTAOKOTNTO TNG OL0yPOeNS
items oAAG @aivetor OTL givarl €va amapaitnto TIUNUE TPOKEWEVOL VO JOTNPOVUE TNV GKEQAIOTHTA
avagopdv (referential integrity) tng paong dedopévav Kot va Exovpe akpifeig dyels.

Extog PBéPate amd ovtov TOV 0ohyopilOpo dueomg dlaypang, LAAPYXEL Kot 1 dLVOTOTNTA VO
OTOLLOKPUVOLLLE TOVG TPOCIIOPIOTEG TV OLOYPOUUEVMV items kaTé Tpomo Eupeso. H éupeon omopdkpuvon
ompiletar otnv mopotipnon 61l av évo item Oloypoei, TOTE TO GUOTNUO OV TPOKELTAL TOTE VO, TO
OLVOVTNOEL KOl KOTO ovvénelo moté de Oo 1o avalntioel péco oto items mov gykigiovion og 1
amorAgiovtol and pio GLYKEKPIULEVT Oyn. Emopévamg, To dloypapévo items pmopovy Vo, TopaUEVOUY OTIG
AMoteg TV gYKAEIOUEVOV KOl OMOKAEOUEVOV items TV Oyewv pe TN odufoocn 0Tt KGbe Qopd mov
TPOKEITOL TO GVGTNLLOL VO YPTCILOTOMOEL [, Sy, TPtV oo oTdNmote GALo Ba e&etdilel moln oo To items
oV gyKAeiovtal 1 amoKkAgiovTol GUESH EYOVV JLOYPOPTEL KOt Ol Oyl Kot 00 amopaKkpuveL omd TIG AoTES
0ca Ppickel 0Tt Egovv dlaypaptel. Eod PEPata vapyel to TpdPANLa 0Tt dev umopodue vo EEpovE TOTE
TEAKO évo daypappévo item Ogv avaQEPETOL TAEOV OTOV OPIOUO KOG OYNG MOTE VO Umopel va
anelevBepmbei 0 TPoaodloploThg Tov. I't' avtd T0 AOYO, N Epecn dladikacio anopdkpuvong 0o Tpémet va
YPNOOTOLEITAL G CLUVOVACHO pE Eva TPOYPAUO EAEYXOV TO omoio Ba TpEyel meplodikd Kot Oo Ppioket
TO101 TPOGOIOPIOTEG UmELEVDEPGOVOVTAL KOL TOL0L O)L.

B. Mébodot
TMpdta and dha mpénet va op1otovy pEB0dOt Yo TovG faoikods XEPIoUODS TV OYemv, dnAadn yia T
dnuovpyia, avdktnon, arodnkevo kat diaypaen dyewv. Opilovrot ot emdpeveg pébodot:
Create(Name, Password, Description, Incltems, Excltems, CriteriaList)
H pébodoc avtn dnuovpyel o dyn otn pvhAun, g onodidel tov mpdto dbéopo Objectld ko
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omoOnKeVEL TIG TIES TOV TOPUUETPOV OTIG avTioToreg LeTafAntéc. Onmg kot ot avaAoyeg péBodol TV
L@V KAAoEWY, 0gv amodnkevel TNV dym).

Amortovvton Tipég povo yio Tig petofantég Name kou Password, kot o dnpovpydg tng owng npénet va
TOPOTPVVETUL VO ODGEL TOVAGYIOTOV Lia. [ KEVT AloTa eyKAEOpEVMY items 1 £va KpITHplo TOL Vo EMAEYEL
K@moto items, TPOKEWEVOL va un dnuovpynOei e kev oymn. H dnuiovpyic kevdv dyemv emtpénetot
O0ALG O€ ovvioTtatal, a@ol po Kevip Oy dgv éxel home item kot dev pmopei va ypnoonombei. Oleg ot
GALEG HeTaPANTEG LTopoV VO TAPOLY TPOKOOOPIGUEVES TIHEG, OV Ba 60000V o€ eminedo user interface.

H avaktnon pog oyng yivetat pe tn péBodo avaxtnong mov kKAnpovopeitol and v kAdaon Object.

Ot uébooot

GetName()

GetDescription()

GetPassword()
EMOTPEPOLV TIG TILEG TOV OVTIOTOW®V UETAPANTOV Yoo [ 6yn mov €xel Mon avaxktndei. Akopa, ot
pébodot

SetName(NewName)

SetDescription(NewDescription)

SetPassword(NewPassword)
0£touV véeg TIEG OTIG avTioToryeg LETOPANTESG Log OYngG Tov £xel 10N avakTnOet.

Ot néboodot

GetCriteriaList()

Getlncltems()

GetExcltems()
KoL

AddCriterion(NewCriterion)

AddIncltem(ltemld)

AddExcltem(Itemld)

DelCriterion(Criterion)

Dellncltem(Itemld)

DelExcltem(Itemld)
YPNOLOTOLOVVTOL Y10 VO, EMOTPAPOLY Ol TIHEG TMV OVTICTOY®OV UETAPANTOV oG Oyng mov £xel Mon
avakTnOel kot Yo vo mpootefolv 1 va dloypa@Tody oToyEin 0mo auTés.

‘Eva item dev pmopei Kot va. eyKAgieTal o€ o Oyn Kot v anokAgietol and avthy. Katd cvvéneio, n
VYNAOGTEPOL EMMESOV AELTOVPYIiD TOV TPOTMOMOLEL TIG MOTEG TV EYKAEIOUEVMV KO GTOKAEIONEVOV items O
TPEMEL OTOV TPOKELTAL VO, TPooTeDEl Eva oToLEl0 O0TN [io omd aVTEG Vo ELEYYEL AV O] VATGPYEL KOl OTNV
GAAN KO, TNV TEPITTMOT) GVYKPOLGTG, VO TEPVAEL TOV EAEYXO TIG® OTO YPNOTN LE KATOL0 H10yVOOTIKO.

Io v nopovcicon TV (0pIoHOV TMV) OYE®OV VITAPYEL 1] LEB0dOG

Present(WinWidth, WinHeight,...)
Ot mopapetpot yo 7o napdhupo mapovsioong kabopiloviol dTmMG Kot Yo TNV TOPOLGIeT TAPOPOPIOY
Y10 TOVG GLYYPAPELS.

Telewdvovtag Bo mpémel va Toviotel 0Tl M 1060 Vo avomopaoToBoOV o1 OYELG MG OLVNOIoUEVEG
OVTOTNTEG TOV GUOTNLLOTOC TANPOPOPIAV TAV® 6T0 omoio opilovtal dev gival KOOLPL. XTI OYECIUKES
Baoeig dedopévamv, ot dyelg opiloviat Kot omoBnkedovial 0g EPWTNACELS, aKPIPAOG OMMG KOl GTO HOVTELOD
nov mpoteivetan €dd o1 Oyelg opifovran kot amodnkedovial Mg avTiKeipeva. X1n oxetikn PipAoypaeio
(INAN8S8]), mapovoidletar n évvoln TevV wWeatdv eyypagpwyv (conceptual documents): éva ocvoTnua
aVAKTNOTG TANPOQOPIDOY 0TO OToio T dedopéva GLYKEVTIp@OVOVTOL o€ "cakld". Ta 18eatd £yypapa gival
opiopoi oyewv nave oTig dtabéoyeg TANpoPopics Kot amobnkevovtol Kol avtd o€ coxid. Kdabe 10e0t1d
£Yypopo omotereital amd £va oOvoro amd kavives eloywyrs (extraction rules), mTOv avIIGTOLXOVV GTO.
KPUNPlOL EMAOYNG TOV OPIGTNKOV TPONYOVUEVMS VIO TIG OVELS, £ve OOVOAO KAvOvwY 0pyavwong
(organisation rules), mTov avTlGTOYXOOV OTIG TPOTAGEIS OV YIVOVTOL GTNV EMOUEVT] TOPAYPAPO YO TNV
TOPOVGIOoT TOV MEPIEYOUEVOL TMV OYEWV UE YPNOT GUVEKTIKAOV YPAQ®V, KOl £VO CUVOAO KavOvwy
mapovoiaong (presentation rules), Tov avVTIGTOLYOVV OTIG LEBGIOVG VIO TNV TOPOVCINCT) TV items.

YnUelDVETOL OTL 0 OPICHOG OYeEMV givar €va avoytd kot evdlopépov mpoPANUHa Oxt wévo and tnv
TAELPA TV ovoTnuatewv hypermedia, oAAG kot amd Tn yevikotepn mAEvpd. Tov object-oriented
nePPAALOVTOG. ENUOVTIKT OOVAELL €xel MO Yivel Kot cvveyileTar OYETIKA He TO TOG €ival duvaTov Vo
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0p1oTOVV OYELG o€ €va, TET010 Ttepifdalov. Katd kaviva, anopacileTol vo opioTodV OYELG TOV JamTEPYOVV
TOMEG KAGOEIS NG tepapyiag Tov vrapyel kabe popd (akpiPds OT®S Kot 6To S1KO Hog LOVTELO 1| KAGGN
View owanepvd Tig kAGoelg Item xot Link). Avtq 1 ovoyétion tov kAAoEwv vAomoleiton gite
"EMPOAVELNKE", ¥PTCILOTOLDVTOG KPITHPLO ENAOYTG TOV AVAPEPOVTOL OTIS KAGGELS TIG OMOIEG O10mEPVOVV
o1 oyels (akpihg Ommg To KPPl ETIA0YNG TOL 0pilovTaL TAPATAVE AVOPEPOVTOL OTIG KAGOELS Item Kot
Link) gite "Babdtepa”, pe enektdoels Tov object-oriented oynuatog. Eva moAd gvdiopépov mapdostypa tng
devtepNC epintong pnopei va Bpedei oto [SHIZI], 6mov mopovoidletar £va cUVENEG GOVOLO EMEKTACENMV
OV ENTPENEL 6TO KAOGIKO object-oriented povtédo va vmootnpitet evfic eEapyng Kat OYELG.

5.5. Xpijon owewv kar nepimidavyon uéca ae pia hypermedia faony dedouévarv

Ot dyelg dMUovpyoHVTOL Y10 VL LTOPOLV 01 YPNOTEG VO EKUETOAAEDTOVV KOAVTEPA TIG TANPOPOPIEG TTOV
vrdapyovv péca otn hypermedia Bdaon dedopévav. Ot {610t o1 xpioteg, ®GTOGO, avTiAapPdvoviol T
Yropén tov dyemv pdvo dtav unaivouv og pa 6y 1 Byaivovv and avtiv. Olo tov vrdrowmo Kapd, 6tav
dNAad1 60VAELOVY UEGD GE CLUYKEKPILEVEG OWELG, TOVG TAPEYETOAL LLOVO TO TUNLO TNG PACTG OEO00UEVAV TOV
OVTATOKPIVETOL GTOVG OPIGUOVG TMV OYEMV QUTAOV.

‘Onmg neptlypaOTNKE KOl GE TPOTYOVUEVEG TOPUYPAPOVS, Mo Oyn omoTeAEiTal and évo cOvolo and
items kol évo GOVOAO OO GUVOEGHOVLS, TMV OMOiMV TO apylkd 1)/kol TEAKG items Oev mePEYoOvTOL
OVOYKOoTIKG péca oty Oy (av kot To TEAeLTaio dgiyvel, YeEVIKA, OTL [io Oyn Oev €xEl OPIOTEL KOl TOGO
KkoAd). ‘Etol, o dyn givar évog vmoypdoog ohAdkAnpov tov hypermedia ypdoov kot dev vIapyel Kaveig
AdYOg Yo TOV omoio va givol it OWn GUVEKTIKY, TN OTIYUN HOAOTO TOov Kot OAOKANPOG o hypermedia
YPapog dev €ival avVOYKOOTIKE GUVEKTIKOG. XTO ENINEDO TV YPNOTAV, MGTOCGO0, VoL TOAD CNUAVTIKO VO
mopovotdletar Lo Oyn ®¢g £V GUVEKTIKO YPAONUO, Y10, VO, SIEVKOADVETOL O TPOCAVOTOAOUOS Kol M
MEPMAAVIOT TV YPNOTAOV péca o€ avTiyv ([NANSES]).

[poteivetal, Aowmdv, and OA0 TO TEPIEYOLEVO HI0G OYNG VO TOPOLGIALOVTaL GTOVG YPNOTES

(1) Ao Ta items oV TEPIEXOVTOL TV OYT), KoL
(2) am6 TOVG GUVOEGOVG TOV TTEPIEXOVTOL OTNV OWN], LOVO EKEIVOL TV OMOi®MV TO apyIKd 1/Kal TO
TeEMKO item TepLEYOVTAL 0TIV Oy

(va unv mapovcialovrot, OnAadt), 0l GOVOEGLOL TOL TEPLEXOVTAL TNV OYT OAAG TO TEAMKO KOl TO apyIkd
Tovg item ogv mepiéyovtar oty 6ym). Enmdéov, Ba ypnoponotovvtal tpdodeta 16éa-KAI (AND-arcs) kot
16éa-H (OR-arcs) yio va eaceaiifovv 611 0 ypdoog mov Ba oynuatifetol and ta nepieyoueva, g oyng o
gival onwodnmote ocuvekTikog. Ta td6Ea avtd Ba xpnoiponolovvTol wg ENG:

(1) 0o to items mov emAéyoviar pe To {010 KpuTHplo Ba evdvovTol e Evav eAAYIOTO apOpo omod
16&a-K AL oynuotilovtag pia oudda-KAI (AND-group)

(2) x60e item mov gyiheietan dpeoa oty 6yn Oa Bewpeitarl o ekELAIGHEVT opdda-KAT

(3) 6Aeg o1 opadeg-K AL Oa evdvovton pe évay ehdyioto opOpo 1o&wv-H og o opdda-H (OR-group).

'Eto1, oAoKANpo t0 mepiexdpevo g oyng Ba epoavifetol evopévo og o opada-H, n omoio o givar
OUVEKTIKN KOl oo v Omapén kol pévo tev 1050V, akope ONAaoN kol av 0ev mePIEYEL KaboAlov
OULVOECLLOVG,.

Eivar guvonro, BéPaia, 0t1 Ta T6E0 O TpEmel Vo TapovclalovTal 6TOVG ¥PNOTEG OPOPETIKA GO TOVG
ovvoEoNovG, €pdooV To TP®TO gival vontd avtikeipevo Tov interface kot dgv £Y0UV KOG QUOTKN
avomapdoTacT OVTE QEPOLY MANPOQOPic, €V( Ol TEAELTaiOl €ivol VTOPKTO avtikeipeva Tng Paong
S€d0UEVOV, TOV OVOTOPIGTOVTOL PLOTKA KOl PEPOVY CTULAGIOA0YIKT TANPoeopia. Ot xpnoteg Ba EEpouv OTL
UTopovV VO, 0100)IG0VV TOGO TOVG CLUVOECHOVG 000 Kol T TOEN, GALG UTOPOVV VO, ENEEEPYACTOVY, VO
dNpovpYHGoLY Kot Vo dtarypdyouy Vo GUVOEGLOVG,.

Oo mpémel vo. onuelmbel 011 AVTOG 0 CAYOPIOLOG GUVEKTIKNG avamapdoTacns dnuiovpyel emninedo
YPaQNLOTO, KTOG BEPata kot av Eva KoppdTt TG Pfaong hypermedia mov mepiéyetan péoa og o Oyn €xel
70 {010 pun eminedn oopn. 'Etcl, MOAAG oMo To TPOPANLOTO OVOTOPACTOONS TOV CVAPEPOVIONL GTO
[TAN89a] amAomotovvTot GNUaVTIKA.

YOUQ®VO, [LE TO TAPATOAVE CYNULO, 1 TEPWMAGVNOT LEGH GE 10 OYT] EMTVYYOVETAL €(TE PE TN dLAo)IoN
TV oLVOESILOV, OTaV aVTOT VTTApYoLY, gite e T didoyion T0EwV-KAL péca oty ida opdda-KAL gite pe
T daoyion 10Emv-H avapeca o dropopetikég opades-KAIL H ovvoAikn kivinomn tdhpo péca o€ pio oyn
umopel va emitevyBei gite pe mepurhdvnon gite pe epwtoels. Ot epmtioelg pnopei va Pacifoviotl anAdg o€
YOPOKTNPIOTIKES TV items, 1) Vo TEPLEYOLVV 10 GVVOETO KPITTPLo, OTMOG OLTE TOV YPTGLOTOI0VVTAL GTOVG
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opopovg tv dyemv. Evd m mepmAdvnon kataAfyel o€ evioAég didoyiong 10Emv 1 ovvdécumv, ot
EPWTNOELS KATOANYOUV GE €VIOAEG LETOQOPGG OTO items TOv emOTpEPovTOl ¢ omotélecua. Etot,
pmoivouy o {NTHaTe Tov TEPTYPAPOVTUL TOPUKATM Yio TNV Kivion HEGH OTIG OYELS.

‘Otav évog ypfotng uraivel o (o Oy, mpénet vo tomrofetndei amd To cVGTNHO o€ €va item TTov va
avikel oty Oy avti. Avtd, onwg sinape, Ba gival To home item g dyng avtic. To moto givor To home
item 0gv amoBnKeveTOL 0 KOUId EEY@PloTh] HETAPANT TOL OPIGHOV TNG OYNG, 010TL pmopel va dAAGCEL
omote oAAAlEL 0 OplopOg TNG OY™Gg N/KOL T items mov vrdpyovv oe OAOKANPT TN Pdon dedopévav. To
home item pog oyng mpénetl va eviomiletal kaOe Popd TOL Evag YPNOTNG EVEPYOMOLEL TNV OYN OLTHV.
Opiletat, Aoutdv, otnv KAGon View n péBodog

GetHome()
n onoia Oa evtomilel 1o home item piog dyng. Epdcov, dpmc, (o keviy 0yn dgv mepiEyel kaveva, item Kot
Katé ouvémeln, oute Kot home item, 1n péBodog Bo amotvyydvel yio pio kevyy oym. ‘Etol, n Aettovpyia
VYNAOGTEPOL EMMEDOV OV EAEYXEL TNV €i0000 G€ OWYeLg Do TPENEL VO, maryopeVEL TNV {0000 € KEVEG OYELS.

INo v nepumhdvnon péco and oLVOEGLOVS UTOPODY VO XPNGIHLOTO 0oLV o1 PEBOdOL aVAKTNONG TMV

QVTIKEWEVMV aLTAOV. o TV mepumAdvnon PEc® TOE@V LTopovv vo. 0ploToby ot pébodot
GetNextAND()

Tov o LETAPEPEL TO YPNOTN OTO KVKAIKG ENOLEVO item TG opddag-KAIL, kot
GetNextOR()

ov O HETOPEPEL TO YPNOTN OTO MPAOTO item NG KLKAKA emopevng opadog-KAL Ot opddes-KAI
S10TAOCOVTOL [LE TN GEPA IOV £YOVV GTOV OPIoUO NG Oyng () T eykiedpeva items kot (f) To KpLTHpLa
eMAOYNG items, dnradn 10 TPpdTO €yKAedpevo item Bo givar  npdTN (ekpuhiopévn) opdda-KAI, to
dékoto kot Televtaio (m.y.) eykAeopevo item Ba givar n 6ékatn opdda-KAIL 10 TpdTo KPItHpto ENAOYNS
items 0o Tapdyel TV evoékatr opada-KAIL, koxk.

[oporo mov o1 dVo TerevTaieg HEB0dOL apopodv Kabapd To user interface gival oKOMILO VO OPLGTOVY
otV KAGom View, EpOcov 0o ¥peoTOVY £T01 Kl GAAIDS TOV OPIOUO Hiag GYNG Y10 Vo SOVAEWOLV.

To user interface 0o cuvovalel OA Ta epyoleio TEPUTAGYNONG Kol EpMTHCEWV MOTE Vo eE0o@orilel TNV
Ktvnon Tov xpnotov péca otig oyels. Eival, wot000, ovopuevolevo, vo @TivOuV 01 XprOTEG OTU 0Pl TOV
oyed®v Toug Kot va BEAovy va To Eemepdoovy. Autd unopei va cuuPei og §00 TEPITOGEIS:

(1) évag ypiotng mpoonabdei, dlaoyilovtag Eva GUVOECHO, VO QTACEL GE £va. item TTov dgv TEPLEYETAL
oV EVEPYN OYM, M

(2) évag xpnotng npoonabel, Hetd and Hio pMOTNOTN, Vo LeTOPEPOEl og éval item mov dev mepiéyeTon
oTnV evepyn Oy (av kot avTd dgV TPAKEITOL TOTE VO, YIVEL AV Ol EPMTHGEIG OMOTILMVTOL LOVO (G TPOG
To items Tng gvepyng Oymg).

Kot 671G 600 tepmttOoelg 10 cOOTNUE UTopEl Vo dMOEL o TPOEOONOINGT, Va. fpel TNV Oym 1 TIG OYELS
0oV aviKeL TO vEo item, Kot vo {ntioel and to ypfHotn va enPePfaidoet 611 OEAEL vo petapepbel og pua
amo avTéG TIG OWELG divovTag To cuVOM UG TNG. Ao ekel Kot TEpa givat BEpa Tov yphHotn av Ba aAlagel oyn
N 8o petver exel mov elvar.
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6. THPHXH EKAOXQN XE HYPERMEDIA BAXEIX AEAOMENQN

6.1. Amoutijoelg yra Ty TIjPYoN EKOOYOV GE PAGEIS OEOOUEVMV

M Agrtovpyio mov teivel vo kabepwbei oe dha ta mepidiiovia mov vmootnpilovv doxeipion
dedopévav M avantuén Aoywopikol, sival N tpnon exooydv (versioning). To va datnpodvtol exdoyés
(versions) givai éva TOAD YPTOLO XOPAKTNPLOTIKS, av ANPOel vdyn T0 TOGES POpES aAAAlEL Eva Eyypapo
Katd TV eneEepyacia Tov, Eva mpdypoppo LETE and S1000y1KEG OOKIUES KA. EnutAéov, and Tn oTiyun mov
VILAPYOLV 01 TPOTYOVUEVES EKOOYEG KOOV apyeinv mepropifovtal ot mBavoHTNTES VO 000UV TANPOPOpieS
omo ofAeyieg TV YPNOTAOV, OALG LEDMVOVTOL KOl Ol TEPMTMGELS OTIG OMOIEG Ol XpNoteg OEAOLY va
axvpwoovy (undo) Tig evépyelég Tovg. H peyddn omovdaidtnra g thpnong ekdoxdv odnynoe oto vo
vrootnpyBel o€ eminedo AeTOVPYIKGOV CLOTNUATOV (T.x. VMS) ol Kot og TOAAG mepPdAiovTa
TPOYPOULOTICNOV, enesepyaoiag eyypaomy, K.6.. Méca o€ ovtd To TACIcLO, 1) THPNON EKOOXDV GPYIoE VO
epoavifetol Mg emBLUNTO YOPOKTNPICTIKO Kol Yo To ovoThpoto hypertext kot Tig Paoelg ded0UEVOV
hypermedia. Agv pmopovue v movpe 0Tl 1 THPNOT KO0XDV €xel KablEpmBEl Yoo TO, GUOTNOTO CVTAL,
KaOOG TOMG yvmotd mpoidvia hypertext kot hypermedia oev tnv vmootnpilovv (my.Notecards,
HyperCard), and tnv GAAn mhevpd dpmc Exel vAomomBei, £0TM Kot o€ TEPLOPICUEVT KAILOKO, GE OPKETEG
neputdoeis. (my. KMS, Neptune, Intermedia, PIE).

To va dlatnpovpe ekdoyég o pie hypermedia Baon dedopévav av&avel TNV TOADTAOKOTNTA TG QpoD
amontei, ekTdc omd TG PHEBOOOVG OV XPEALOVTOL VIO TNV EMITEVLEN TV OTOXWOV MOV EI0UE (G TOPO, KOl
pebddovg ToL Vo, LTopovV:

(1) va dnpuovpynoovy e kevovpilo ekdoyn,

(2) va dwaypdyouv and tn Paor dedopévav o ekdoyn mov o€ xpetdleTal o,

(3) va avakticovy pio ekdoy1 amd Ty Pacn dedopévmy Kot

(4) va kavovv ovAloyn amoppuudtwy (garbage collection), dSnAad1 va anopokpdvovy doeg ekdoyEg d€
ypetdlovial TAEOV.

Aopfavovtag vroyn to 011 1 doTpNon ekdoYMY ALEAVEL TIG OMOLTIHOELG OE YDPO OMOOTNKEVOTG, LE
amotélecpo va. xpelalovtol Texvikég cupmieong, Kot To 0Tl | TPOOTEANCT] TOV EKOOXDV TTPEMEL Vo givail
YPTYOPN, KATUATYOULE GTO GUUMEPOGLLO OTL Ol TPOTYoUEVES LEBOSOL Oal Eivat apKETH TOADTAOKES.

H npdtn exdoyn evdg avtikelpnévon Bo dnpiovpyeital 6tov 10 010 T0 OVTIKEILEVO Onovpyeitan yio
TPAOTN @opd. TPOMOMOMOELS TOV OVTIKEILEVOD UETH TN dnpiovpyio Tov, B kaTaARyovy otV dnpiovpyia
pog kovovptag ekdoyns. H aitnon yuo dtoypaen evog avtikelévou omd v Paon o Ba odnyel mhéov ot
(QUOIKT J1CYPaPT] TOV OVTIKEWEVOV, OAAG OT1 OMUovpyio Hiog Kowvolplog kevig exdoyng yi' avtod. Eva
avtiKeipevo 0o 010ypaQETOL PLOKE Omd TN PAoT SE00UEVOV LOVO OV £Vag XPNOTNG OL0YPAYEL OAES TIG
exdoyéc Tov, 1 Kobopiocel kaTé TN OGPKEID TNG GLAAOYNG CAMOPPILUATOV OTL OAEG Ol €KOOYES TOL
OVTIKELEVOL OUTOD OMOTEAOVV omoppippoata. Aitnon yio avaktmon evog avtikelpnévov and tn Pdaon
dedopévary Oa TPEMEL VO, EMIOTPEPEL TNV TEAEVTAIC EKOOYT TOV OVTIKEWWEVOL OLTOV, EKTAG OV O XPTNOTNG EXEL
kafopicel 011 Oéhel KkOmol ovykekpévn ekdoy. H ovAloyn amoppypdtov 0o éxet otdéyo vo
amopLaKpLVEL amd T Paon dedoUEVEOV 00EG EKOOYES OVTIKELEVOV BEMPOVVTOL TEPLTTESG, ONMEAEVDEPDOVOVTOG
LLE OUTOV TOV TPOTO XDPO AmodNKELGTS.

AVO oKopo TPOPALOTO OXESOCUOD GYETIKE PE TNV THPNOT ekdoy®v givar (i) o unyoviopds pe tov
omoio Ba cuvocovTar o1 ekdoYES LETAED Tog, kat (ii) 1 dopn TNV omoia Ba £yl TO GHVOLO T®V EKSOYDV.

H ovvdeon tmv gkdoydv pmopei vo yivel gite pe ovvoéouovg evog eidikod tomov ([HANS8T]), eite pe
Jeixteg (pointers). Xtnv mpdTN Tmepinton, M ypfHon &vog vEOL TOMOV CULVOECUMV, KOU HOAOTO [N
ONUOCIOAOYIKGYV, B0 gixe eMMTAOGES 6 OAOKANPO TO OYEOIOOUO Kol B0 avEave GOIKOOAOYNTE TNV
moAvTAOKOTITO. ;ETOL, KpiveTan mpoTindtepn xpior SEKTOV.

;0c0v agopd T dour mov Bo oxnpotilovy ot dradoyikég ekdoxés, otn PiPAloypaio avagépovtal TPELG
neputdoelg ([HALSS]): eite o1 exdoyég evvovtar og o aroifa (m.x. KMS (JAKS88]), Neptune), gite og
éva gpapyiko oévipo (Mbom mov viobeteitor kvping otnV avamTvén AOYIoHIKOD), €ite O €va yevikd
aKxvkAiko ypapo (n.y. PIE). Ot 600 televtaieg ENAOYES, WOTOGO, ONUIOVPYOVV TPOPANLOTA OYXETIKG UE TIG
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OTUOCI0AOYIKEG CLUVOEGELS TV EKOOYMV Kul 0€ Oo TPEMEL VoL aikOAOVOOVVTAL OV OEV VITAPYEL GUYKEKPIUEVOG
Adyoc. T'a N yevikn mepintwon piog hypermedia Bdong dedopévav, Bewpeitor oxomipo va oynuotilovyv ot
€KO0YEC 1o cLVOEdENEVT AloTOL

6.2. Teyvikés yro tipyon exooymv ocoousvav multimedia

To va vrootpilet kamola Paom dedopévav TV THPNGT EKOOYMV Yo Ta dedopéva Tov amobnKevovTaL
o€ avti), yivetor mo dVokolo Otav To dedopéva avtd dev eivor mALov eyypapés (records), OmmG OTIG
OXECIOKEG, 1EPAPYIKESG KOl SIKTVMTEG PACEL dedOUEVOV, AAAL dedouéva multimedia ywpic CLYKEKPIUEVN
dounon ovte koBopiopévo péyeboc. To Pacikd mpoPinua pe ta dedopévo multimedia, Kot edkdTEPOL PE
TOV Y0, TNV €kovo kol To video, €ivar o 0Tt Teivouv vo KotaAdfovy ToAD yhpo amodrkevons. 'Eva
KEILEVO [0G OEAIdNG, Yo Tapadetypa, ypetdletal pdvo 2 Kbytes mepimov yio vo omodnikevtei oav keipevo,
oALG 1 Mbyte yio vo amoBnKevTtel ooV Yyneonompévn eikéva 1| 6o SEIYHOTOANTTNHEVT OAMO KATO10V TOV
70 d01Pacet o€ Kavoviko pvbud. Evkola katodofaivovpe 0TL, YOpic TEXVIKEG GUUTIEST|G, GOVTOUN O YHDPOG
amofnkevong Oa eEaviAovvtay.

Mia TeXVIK TOL pmopel vo fonbfioel 0TovV TEPLOPICUO TOV YHDPOL AMOONKEVGNG TOV AMOLTEITOL YOl TIG
ekdoyéc Twv multimedia dedopévav givan N eyviks oéAta (delta technique). TOpewva pe TV TEYVIKT 00T
Kkpotape povo pia wiipn exdoyn (full version) tng mAnpoopiag kot Tig allayés (deltas) mov dopoponolovy
v ekdoyn avti omd Tig vVIOAOEG. AVALOYO LE TO OV KPOTAUE TNV CpXIKT €KO0YN TNG TANPoYopiong Kot
Yo KGBE ekdoyN TIS QAAAYEG MG TPOG TNV TPONYOVUEVT] XPOVIKE, 1| TNV TEAKT EKOOXT| TNG TANPOPOPING KoL
v KGBE ekdoyN TIS OAAAYEG MG TPOG TNV EXOUEVT YPOVIKA, 1) TEXVIKT OEATA YopakTnpiletal mg 0édta mpog
10, eunpog (forward delta) M| dédra mpog 1o wiow (backward delta) avtictotryo. H teyvikh déATo KaTapEpVEL
vo eE0kovopEel xhpo AOY® Tov 0Tt GUVIOMG LOVO Eva LIKPO TUNIO TV dedopévav aALALEL KoL, GUVETAG, 1
TANPOQOPIC TOV OMUITEITOL Y10 TV TEPLYPUPT] TOV OAAAYDV givar TOAD AyoTePT amd TNV TANPOPOPia TOL
ypeGleTal Yo VO TEPLYPa@OUY To dgdopéva 6To cuVOLO Toug. ('Evag pnyoaviopdg thpnong ekdoymv mov
ypnowonotel 0éATo Tpog o Ticw Yo apyeio kewwévov meprypdeston oto [KER84] kot Pacileton oto
gpyaAeio diff Tov mepiBariovtog Unix. Emiong, évo LoBnpoatikd HLOVTELO Yo TIG EKO0YEG KOl T OEATA OTO,
mAoiolo TV cvoTnuatey hypertext propei vo Bpedei oto [GARGSS)).

H 1egyvicn 0éAtor xpnoiponoteitol ond v mAglovotnta tv Pacewnv dedouévev hypermedia mou
vrootnpilovv thHpnon ekdoxdv. ‘Exyovv 1ebel, poioto, kot to {nrApoto (i) vo  pmopovv  va
YPNOOTO00VTOL To. OEATOL KO OE €PMTNOELS Tpog TN Paom oedopévaev, kot (i) ve pmopovv va
dnpovpyovvtor cOvdespol amd Kot mpog to déAte. ([HALSS]). To mpotewvduevo povtéAo yio. THpmomn
€OV VAOTOLEL TaL OEATE. G GLVNOIGUEVE AVTIKEILEVO TNG Phomns SEdOUEV@OV LLE TO OKEMTIKO OTL TO dEATOL
evOG avTikelévou Oa mpénet vo gival éva avtikeipevo g idlog KAGong. o mpénet vo onpelwdei, wo10c0,
OTL T 1010 ToL OEATOL OEV PTOPOLV VO TPOOTEANGTOVV (ipeoa, dnNAadn 6V Umopoldv vo avoakTtniovv, va,
Tpomomonfolv 1N va d10ypa@ovy [e TN XpRoN Tov nebddwv g avtiotoyns khaong. Ta déAto pmopodv
RoVo Vo Xp1CIHLOTOI0VVTOL Y10 TOV DTOAOYIGHO TV aVTIOTOL( W@V KS0Y MV, 7| VO d1aypapovy. Autd onpaivel
(i) mog umopel vo dnuovpyndel cuvoeopog and N mPog Hie. EVOIGUEST €KOOYN €VOG item, OMUIOVPYDOVTOG
OLMG [, Kavovpto ekdoy1, 1 onoia Ba Tpootedei Tehevtaio oTn MoTo TV €KOOYMY TOV item ovTov, Kot
(i) mog dtav yiveror po epdTNON Yo Kamote. items ogv eEetdlovial OAEg o1 €KO0YXEG OA®V T®V items TG
Baong (kdtt Tétol0 B MTav OmOyopPEVTIKA XpovoPdpo), aAd Lovo 1 tehevtaio exdoyn kabe item Tng
Baong. Eneldn opwg £1o1, av 1 tAnpopopio mov {NTape VITAPYEL O€ 1o TOMAOTEPT €KOYN KAmTOl0V item d€
00 tn Ppovpe, o tpémel va pmopei Evag xpNnotng va enthéEel Tov EAeyxo OAMV TV EKOOXAOV Y10 KATO 1)
oAa To items Tng Pdiong.

Eivar yeyovog 011 oe Pdogig dedopévev mov vrootnpilovv tipnon ekdoy®v ovvibwg (nteitan m
OaVAKTNOT TNG TELELTAIOG 1], YEVIKOTEPQ, TV MO TPOSPATOV EKGOYADV, KOl MO OTAVIC TV TOAOTEPOV.
AVTO KAvEL TNV TEYVIKN TOL OEATO TPOG T TMIC® MO EAKVOTIKN Yol €val TETO0 MEPIPAAAOV, 0poD 1
TeAevtaio ekdoyn Oo eivar dwbéoun avé maco oTiyun evd Alyolr mpdobetol vmoloyiopoi Oo givan
OmOPOiTNTOL Y10 TNV OVOKOTOOKELT KOTOWG Tpoceatng exdoync. Emiong, av katd t dwdikacio tng
OLAAOYNG OMOPPIUUATOV BELOVLE VO OTOUOKPOVOVLLE TNV TOAOTEPT €KOOYT], OPKEL VO ATOLOKPOVOVLE TO
avtiotoyo 0éAta. Avtifeta, av ypnoonombel n TexviKn Tov dEATO TPOG TO EUMPOG Eival amapaitnTn N
TPooTELACT TOGO OTNV OaPYIK) TANPOEOPiD. OGO KOl OTO GUVOAO T®MV TEPIYPUODOV TOV OAAAYHV
TPOKEEVOL VO KOTAGKEVOOTEL 1] O TPOGOATN EKO0YT, TPAYLLE TOV GUVENGYETOL TOAD GTULOVTIKY YPOVIKT|
emPapouvorn, 1000 Yo TNV AVAKTNOT TOV TANPOPOPIHY TOL TEPYPAPOVV TIG d10(popEG, OGO KOl Y10 TOVG
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VOAOYIOHLOVG IOV TTPENEL VL YiVOuV.

Mua fertioon mov pmopei vo yivel oty TeXVIKN TOV OEATA TPOG To EUTPOG €ival To va. amodnikedovpe
NV opyIK €kd0yN, TO OEATA TPOG TO EUTPOG Yo OAEG TIG €kdoxég amd Tn dghtepn pEXPL KOU TNV
poTeAEL TN, KOl OAOKAN PN TNV TELeLTaia €kd0YT|. To oYL OVTO, TOV UTOPEL VO OVOUAGTEL EVioyvuéVo
OéAto. mpog Ta gUTPOS , CLVEMGYETOL HEV KOMOWL EMWMALOV emPapuven o€ YOPO UVAUNG Kal XpOvVo
OUVTIHPNONG TOV EKOOYMV, OAAG PEATIOVEL ONUAVTIKG TNV andd00T oTNV nepinTon mov {ntape ocvvnbwg
TNV 10 TPOCPOTT EKOOYN KoL 01 TAAOTEPES EKOOYES OMEXOVY TOAAG SEATA Qo TIG TEAEVTAES,

H onuepwvn texvoroyia, ®oTd00, dEV TPOGPEPETOL Y10 TNV EPAPUOYT TOV OEATO TPOG TO TICW GE Hid
multimedia Baorn 6edopévav: AOY®m TOV HEYAAOL GYKOV TNG TATPOPOPIOG TOV OMULTEITAL Y10, TNV TEPLYPOPT
multimedia ovTikKellévemv 00Myo0IOGTE OVOYKAGTIKG 0T AVCN TNG ontikhs amobixevons (optical storage),
KO T OUEPIVA LEGOL OMTTIKNG OmoBevong eivat uéoa avdyvwons uovo (read only media) . Avto onpaivet
0Tt givar advvato va aALGEovUE T dEdOUEVO TOV PPICKOVTOL GTO ONTIKO HECO amobfiKevons, dNAXOT| dev
UTOPOVUE VO 0mOONKEDGOVE VEEG EKOOYEG EVOG OVTIKEWWEVOV TAV® OTO ONTIKO HECO. XVVEN®DGS, Oa Tpémel
Vo amoONKEVGOVLE ONTIKG TNV OPYIKT €KOOYN TOV OVTIKEWWEVOL KOl VO, KPOTOOVUE T OEATO TPOG TO
EUMPOG OV XPEALOVTOL Y10 TNV OVOKOTOOKELT] TV M0 TPOCPUTMV EKO0YDV GE £V CLUPATIKO LLOyVNTIKO
Lé€GO, MOTE Vo UTOPoYV, AV YPEOCTEL, VO GBNVOVTOL KOTA T GLUAAOYT amopplupdtmy. H dnpovpyio oto
HEMAOV OTTIKGV pPEGOV amoffkevons pe duvatdtNnTeg avayvoong Kot gyypaeng (read/write media) Oa
EMTPEYEL TNV EPOPLOYTN TNG TEXVIKNG TOV OEATE TPOG TA TICW 1] TOL EVIGYVUEVOL dEATO TTPOG TO EUNPOG OE
multimedia Baoeig dedopévav.

6.3. Movtéio ya tipnon ekooymv o uio hypermedia faony dedouévamv

I'evikd og o Baon dedopévmv hypermedia diakpivovpe d0o €idn dE00UEVOV: Ta akaTépyaota dedouéva
(raw data), dniladn o mepieydpevo Twv hypermedia items, Kot ta oyuacioloyixa dedouévo. (semantic data),
dradn ta petadedopévo mov kabopifovv Ta yapaktnprotikd Tov hypermedia items Kot meEPLypaEOLV TIg
Aoycég ouvoéoelg petald tovs. To okoatépyoaoto dedopéva eivor TOmov multimedia evd o TOmOG TV
ONUOCIO0AOYIKGOV dedopévav g&optdtot amd TNV vAomoinon Tov poviéhov hypermedia (Umopodpe mOVTWG
vo Tepyévovpe 6Tt To onpoctoloykd dgdopéva Ba givar cuvnBwg keipevo N ovpfolooeipés (strings)). H
TEYVIKN OV OoL ¥pnoponom0el yio Ty THpMoN ekdoy®V TV aviikelpévov hypermedia mov amodnikedovton
ot Paon dedopuévav ggaptatal o peydlo Padbud amd 10 €i60G TV OALAYDV TOV 0 YPNOTEG UTOPODV V.
KOAVOUV GE OUTO KOl TIO CGUYKEKPIUEVO OO TO v Ol XpNoTEG £Youv To owkaiopa va aiddlovv To
axotépyaota dedopéva 1 Oyt

‘Exovtog piinoet yio €va object-oriented povtéAo eivol amapoitnTto va tovicovpe 0Tt OAES Ol EKOOYES
evoc avtikelpnévou Bo £xovv tov 1010 mpoooiopioty (identifier)” to avtifeto Oa mopaPiale v object-
oriented @rlocopia kot Ba dnpovpyYoHoE TPOPATLOTO GTOVG YXPNOTES, KOOMS O TPOGOHIOPIOTIG EVOG
OVTIKELEVOL vroTifeTan OTL TPocdlopilel HOVadIKE TO OVTIKEILEVO OVTO, KO, KOT' EMEKTOOT, OAEG TIG
€KOOYEC OLTOV TOV OVTIKEHEVOVD. XT0 HovTéLo g hypermedia Baong dedopévav mov avantoéaie og Thpa
dwaxpivovpe té€60ep1c Pacikovg TOTOVG (KAGGELS) VTIKEWWEV@YV: To, items (Kot OAES TIG VTOKAAGELG TOVG),
Toug ovvdéopovg (links), tovg ocvyypapeig (authors) wat Tig dyelg (views). EvkoAda PAémovpe OtTL TOL
otypdtono g KAGong Author dev amautovv THpPNON EKGOYDV 0QOL TO GTOXEID TOLG GUVIOMG d€
petafdArovtol, oAAG, kol ov UeTaPANBOVV, O HOG EVOLLPEPOVLY Ol TPOTNYOLUEVEG TIUEG Tovg. Ta
otypdtono g KAGong View £youv okomd va mopovstdlovv oTovg YpNoTEG Hie Gmoym Tng Paong
S€d0UEVOV OV KAMO10G OLYYPOQENS Oempel xpNoun 1 EVOQEPOVGO. AVAAOYO LLE TO OV LOG EVOLPEPEL TO
10TOPIKO TV CALOYDV OTIG OWELS 1 0L, LTOPOVLLE VO OPIGOVLLE TO OV Ba KpATANE ) O)L EKOOYES TOV OYEMV.

Me o mpocekTikn e&étacm eaivetal 0Tt yio 0. oTyHoTLUIO TG KAGong Link d¢ ypeidletan thpnon
€KYV, XNV TPakn, Evog xpNotng oev Umopei va aAAdEel dAAL dedopéve, EVOG CUVOEGLLOV, EKTOG OO TOV
TOmo, T0 PApog kot TG AyKvpég Tov. Opmg 1 aAAayn TOV THOV Yo TIC GYKVPES €VOG OLVOECLOL OF
ouvendyetal Tn Onuovpyic. evog VEOL QULOIKOD OVTIYPAQEOL TOL GUVOEGHOV, CPOV Ol TIHEG OUVTEG
QUAGGGOVTOL OTO OVTIoTOLYN items, Kol 0G0V apopd TG OAALYEG OTOV TUTO €VOG CLUVOECLOL Kol 6TO Pépog
TOV, UTOPOVUE VO, BE@PNOOVUE OTL LI TETOWO CAAOYT] apPOPa OAEG TIG €kOOYEG TV items oV GLVOEEL O
oLVOEONOC oVTOG, KOl KOTO ouvémele o ypelaleton 00TE TAOPO. VO KPOTHGOVUE TIG MOAEG TIHEG.
[epmtdoeig mov vt N Topadoyn dev woyvet Bo aviyetonifoviat pe T daypaet ToL GLVOECHOV antd Tig
€KOOYEC TOV OPYIKOD KOl TOV TEAUKOD TOV item Ko T1 dnUiovpyic eVOG VEOL GUVOEGLOV LE TOV EMBVUNTO
TOnO (O10QPOPETIKEG €KOOXEG TOV 1010V item PTOpPOLV vo. €YOVV OlOPOPETIKEG TIUEG OTY HETOPANTN
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AnchoredLinks).
YOUQ®VO PE TO LOVTELO aVTO, 01 J16.QOPES AOYIKEG AEITOVPYIEG TNG THPMONG EKOOXMV omeikovifovtal
0TO PLOIKO EMIMEDO (G EENG:

(1) Onowdnnote petafoArn o€ oTiypotvno g KAGong Author oamewoviletor @uowkd otn Poon
dedopévav. o To avTikeipeva oVt TG KAAOTG 08V KPOTAUE TIG TOAOTEPES €KO0XEG. Me Tov 0po
petaforn , €d®, evvoovpe TG OAAQYEG METG amd Mo OAOKANPN cdvooo tpomomonjoewy (editing
session), Kot Oyt Wio oA OAAOYT GE KAMOW amd TIG HETOPANTEG €VOG GVTIKEWWEVOV TNG KAGOTS
Author’ ¢éto1 o1 alAayég avtég mepvave otn Pdaon petd t AREN g ovvdédov. H ovvodog
Tpomonomoemv tepuatifeTol gite upeca, 0tav o ypnotng {nmoetl va Pyet and 1o mepiPdArov Tov
editor wov ypnowonotei, gite dueca, 6tav o ypnotng {ntnoet va. cmwbovv ot Pdon ot aAiayég Tov
éxove. H 10100 TOKTIKY Y100 TO TéPAGHO TOV 0AAAYDV 0T Pfdon Tov dedopévav 1oyvel kot yio doa
OVOQEPOVTOL TOPAKATO.
(2) Av pog evoloeépel 10 10TopKd TV LETABOADY OTIC OYELS, TOTE KUBE NETAPOAT GTOV OPIGUO LIOG
oyng Bo dnovpyei o Kavovple, gkdoyn Tng Oymg. Awaypoaen Kamowag Oyng 0o onpaivel
dnuovpyio piog Kovovplog exdoyng tng oymg otnv omoio. ot Aioteg Criterialist, Incltems ko
Excltems 8o givar kevég. Av O pog evOlopEéPEL TO 10TOPIKO TV UETAPOADV TOTE, OTOV Ol PETAPOAEG
7oV yivovtal 6ToV optopd Hiag Oyng mepvave otr PAcT, 0 ToAOg 0piopog TG Oyng Bo avticediotatol
oo TOV KovoUplo, VA O€ TEPITTOOT daypapmng Kamowg Oyng, o Opiopog Tng oyng Ba doypaeetol
QUOKG omd TNV Paomn dedopévav.
(3) MetoPforég oe ottypidtomo g KAaong Item Ba onpovpyodv pio kovodplo €kdoy TOv item
avto¥. H daypagn evog item Bo cuverdyetatl T Onuovpyio Hiag KeEVAG €KO0YNG TOL item avTov,
xopig mepiexdueva, 1010TNTEG Kot GLVOESHOVS, evd 1 petapinti ContentType tov item avtov 6o
naipvel v T dummy . Mropodpe dnAadn vo modpe 611 n daypaen evég non-dummy item 6o
dnpovpyei éva dummy item.
(4) H petoforn tov Tomov 1 tov Papovg kdmolov cuvdéspov Oa anekoviletan dpeoa otn Pdon Kot
G €K T00TOV, B0l ennpedlel ONUAGIOAOYIKA Ta items T 0700 0 GVUVOECLOG VTOG EVMVEL (LLE TOV 0pO
items, €0®, evvoovue OAEG TIG EKOOYXEG TOL OPYIKOD KOl TOV TEAIKOV item mov mepldapupdvouy otn
petapAnty AnchoredLinks tov mpoodlopioti] TOv GUVOEGHOL MOV Tpomomomdnke). Aitnon yo
dlaypaen evog GuVOESHOV amd Eva item Oa KaTOAYEL 6T dNpoLPYio oG VENG EKOOYNG TOV item TTov
ot petapAnt) AnchoredLinks 8¢ 0o mepiAappdvel Tov TPocdloploT] TOL GLVOEGHOL TOV OTOioV
{ntmbnke 1 dypae1. O chvoespog Bo e&aoAovdel va VITaPYEL PLGIKA KOl VO, Eival TPOCTEAAGILOG
omo TIG TPONYOVUEVEG EKOOYEG TOV item KaO®G Kot 0td To item mov PPloKdTOV 6T0 GAAO (IKPO TOL, OV
glvat apekoTeLduVoLEVOG,
(5) H duaoyion €vOg GLVOEGHOV QVAYETOL TOPO OTNV AVAKTNON TNg TPp®OTNG (amd TNV TEPIGGOTEPO
Pog TN AMyotepo mpdoeaTn) €KO0XNG TOL item mov PpickeTol 6TO GALO GKPO TOV GUVOEGLOL KOl
TEPLEYEL TOV TPOCOIOPIOTH) TOV GUVOEGHOV oTr LeTafAnTh AnchoredLinks.
(6) O éheyyog Yo TO av KOTO10 item aviKEL O€ Lo OYT UTopel Vo TePIAaPAVEL LOVO ELEYXO Y10 TNV
tehevtaio exdoyr| Tov item, 1 EAeYX0 Yo OAES TG EKOOYEC TOV item 1), MG EVOLAUEST ADOT, EAEYXO Y10
TNV 10 TPOCPOTT EKOOYN Omd KOBE GUYYPOUPEQ.

6.4. Xviioyij amoppyudtoy e uta hypermedia faon deoousvmv

O 1pdmog epyaciog Tov avamTOXONKE TPONYOLUEVMG, GE GUVOVAGHO LE TO OTL LIAPYEL 1) SLVATOTNTA VO
amopakpuvovtal and TN Paon dedopévov doeg ekdoyég Bewpodviar mepittég, pumopel va odnynoel o
dnpovpyio cuvdEopmv mTov va unv givat TpooneAdoLotl ond Kavéva item, 1} Tov va and To dVo items mov
ovvédeav vo unv vrdpyet tAéov. EnmAéov, KaOdg T0 GUGTNHO YPTCLOTOLEITOL Kot ONUIoVPYoDVTIaL, UE
K@molo pLBUO, Kavovpleg ekdoxEG Yo dbpopa items, OA0 Kot Atydtepotl ypfotes o e&akorovBolv va
OVOQEPOVTOL OTIG TOMATEPEG EKOOYES 01 OTOiES, 0o éva, onueio Ko HeTd, Ba ivar evieAdc dypnotes. Tovg
OULVOECLLOVG TTOL £X0VV YAOEL TO £Vl 1) KOl T, 000 items Tov GUVEDEMV, Kol TIG GypMoTeS €KO0YEG TMV items,
0o avoAdfel va amopakpovel omd v Pdon dedopévav 1 Aertovpyio TG GLAAOYNG OMOPPILUATGY. Mia
pébodog mov pmopei vo ypnoyonomBei powaler pe v texvikn "onuddeye ko okovmice " ("mark and
sweep") ([COX86]) , kot Tpocapurdletor 6To LOVIELO TOL EYEL TEPLYPAPTEL, G EENG:

Apyuch elEyxeTon TOlEG EKO0YES TV items pémetl va, Kpatnoovv. O EAeyyog yivetal GOUPOVA LE
OPICLLEVO, KPITIPLOL TOV TTEPLYPAPOVY TIG YPTOILES EKOOXES (TO10G EIVOL O GLYYPAPEQS, TOTE EYIVE N
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tehevtaio ahAayn, TOoEg EKO0XES EXEL OMOPOCIOTEL VO KPATOVUVTOL aVE item, TOGEG ekO0YEG EXEL
OMOPAGIOTEL VO KPOTOUVTOL OV GUYYPAQEN Yia. £val item, KAT.). ZUYKEKPLEVO, Y10 TNV ENIAOYT TOV
ekd0oY@OV TV items mov Ba ofnoTovy Ba xpnoiponoteitot o €ENg oAlyop1OpoC:
eyl kGBe item ofnvovpe 6ceg exdoyEg £xovv dnuiovpyndei Tpwv amd 10 XPOVIKO KATOPAL TOV
&xel tebel, aALG av OAeg Ol EKOOYES EVOG GUYKEKPILEVOL GLYYPOAOED, EYOVV dMLovpynOel mpv
Omo TO KOTOPAL AVTO KPOTALE TNV L0 TPOGPATT EKOOYT] TOV CLYYPUPED CLTOV
® OV 01 EKOOYEG TOV OMOUEVOLY EIVOL TEPIGTOTEPEG OO TO UEYIOTO MANB0G EKOOXDV TOL BEAOLLLE
Vo LTaPYoLY Yio. KGBe item, offjvoupe TIS AyotEPO MPACOOTEG HEXPL VO QTAGOLUE OTO
eMBLUNTA Op1a, OAAG av KOmolo ekdoyn €ival 1) TEAELTAIO, TOV GWOUEVEL VIO TOV AVTIGTOLYO
ovyypooéa v kpatdpe (£to1, PEPara, Bo drotnpeiton wAvTo pio TOLAGYIOTOV €KO0YN avE
oLYYPOOER OV aVTO dMpovpYEl TPOPANLOTA, UTOPOVV VO GRNVOVTOL Ol TOAD TOAIEG EKO0YES
O LE GLAAOYT] CTOPPILUATOV OAAG LLE AUECEG EVTOAEG SOYPAPTS)
® OV OTIG EKOOYEG TOV OOUEVOUV LITAPYOLV Y10, KATOIO0 GUYYPUPEN TEPIOGOTEPEG EKOOYXES OO TO
péy1oto mANBog ekdoymv Tov BELOLLLE VO LITApYOLY € KGO item yio éva cuyypopEa, offvovue
TIG AYOTEPO TPOCPATEG EKOOYEG OLUTOV TOV GLYYPUPEN LLEYPL VO, PTAGOVLLE GTA ENOVUNTA OP1CL.
A@o?¥ yivel N enthoyn TV YPNOILOV KOL TOV GXPNOTOV EKOOYXADV, Y10, KOBE €KOOYT MOV TTPEMEL VO
KpoTNOEl oNUAGEVOVTOL 0L TPOGOHIOPIOTESG TMV GUVOECUM®Y TOV EEKIVOVV 0 GVTNV 1 KATUAYOUV G
avtiv. Téhog, amopakpvvovtal amod T Pacn dedopévav 00eg ek00YEG BewpnOnKay TEPITTEG, KOOMG
Kot KGBe GVVOEGLOG TOV 0TOI0V 0 TPOGOIOPIOTNG Oev TEPIAAUPAVETOL O KOWLA EKOOYT) TOV OpYIKOD
N Tov TEAKOD ToV item. TNV mepintmon mov kdmolo item omopakpuvoel eviehds amd v Paon
dedopévav (nrodn n Paon dev mepropfavel TAEov Kopio €kdoyn Tov item avtov), Bo mpénel va
EAEYYOVTOL O1 OPIOUOL TMV OYEWV Y10 TNV TEPINTOOT VO, VIAPYEL O TPOGOIOPIGTNG TOV item awTov
otig petaPAntég Incltems kot Excltems. Xty mepintwon avt, 0 mpocdoptotig 0o mpénetl va
OMTOLLOKPUVETOL, 1) OOULAKPUVGT 0T OUmG 0 Ba dnuiovpyel Kovovple ekdoyn NG avtiotolymng
oyne. Ot dyelg Ba yapaktnpiloviatl wg amoppippate. pe PAomn TO TOW0G EVOL O GLYYPAPENS TOVG Ko
T0 MOTE EYIVE 1) TEAELTAIO OAAOYT) OTOV OPIGUO TOVG, Kot {GMG TOV aplBid TV GUVOAIKGY EKOOYMV
KOl TOV €KOOYMV OVl GLYYPOOED TOV BEAOLUE VO KPOTAUE Yio KABE OYN), EVAD CTIYHIOTLTO TNG
KAGomng Author d¢ Ba amopaKpOVOVTOL KATE T O1GPKELN TNG GLALOYNS ATOPPILUATOV. AV TPEMEL VO
dwypaptel kOmoo otiypdtumo g KAGong Author and 1 Pdon dedopévav Ba yxpealeton
EeymploTh aitnomn dloypoens.

H ovAloyn amoppypdtev givorl pior moAdmAiokn Kot ypovoPopa dtadikacio, 1 onoio Bo mpémel va
EVEPYOTOLEITOL GE TUKTE XPOVIKG SOGTALOTO, 0V BEAOVUE VO OTOQVYOVUE TNV VIEPPOPTMOOT TNG Paomng
dedopévarv, Kot HOvo amd TO Ol0EPIOT TOV GUGTHLOTOS, OV BEAOVUE VO amOQVYOVUE TNV KOTAGTPOPT
YPNO L@V TANPOQOPIDY TOL TEPIAUULPAVOVTAL 0TI BAoT ded0oUEV@Y.

Ta ONUOGIOA0YIKE LETAOEGOUEVE TTOV CPOPOLY KOO0 item £xouv cLVABWS TOAD LKPOTEPO OYKO and
To okatépyacto ocdopévo Tov {dtov Tov item. Exktdg 0wTOD, TO ONUOCIOMOYIKG HETAOEOOUEVO
omodnkevovtol Kot avayknv o€ KOmOWw HECO MOV EMITPEMEL KOl GVAYVOOT KOlU EYYPOPT, GOV
dnpovpyovvtor petd Ty anobnikevon tov multimedia dedopéveov oe CD-ROMs. Mio véa exdoyn evog
multimedia item 6o Onpovpyeitor mAéov av oAAGEOVY €ite To. aKOTEPYROTH OEOOUEVO TOV, &iTE TU
onUooloAoyKd dedopévo. H teyvikn 0éhta givar duvatd vo epoppoletol kol oTig 000 KaTnyopieg TV
dedopévav €vog item 1 HOVO OTO OKOTEPYOOTO OESOUEVO TOV, OMOTE TO, OTUOCIOAOYIKG dedopéva Ba
KpoToOVTOL 0T0 GOVOAO TOug Yo KGBe ekdoyr. H dgbtepn emthoyn dev avapévetal v OMUIOVPYNHOEL
TpofApaTa xGpov amodKEVOTS, APOV, ONMG EIMONE, O GXETIKOS OYKOG TV CNUAGIOAOYIKAV OESOUEVEOV
givol pikpadc.

6.5. Enéxtocn tov povréiov 6£00usvay yia Tty Tijpnci] EKGoYmv

o v vrootpign tev exdoydv o€ éva object-oriented hypermedia mepifddiov givar okémipo va
opicovpe pa véa kKAdomn, T VersionedObject, 1 onoia Ba mepiéyet dedopéva Kot pebddovg mov yperalovron
Yo TNV TAHPNON TOV €KSOYDV, KOl VO KAVOLUE OAEG TIG KAAGELG TOL HOG EVOLOPEPOLY YO TNV THPNON
exdoydv modid g VersionedObject, Gote va kKAnpovopody ta dedopéva kat Tig pefddovg g KAaong
ovTc. Puoikd givar addvato vo vAoTonoovy Oieg o1 puéBodol mov o ypnoonombovy yio TV TpNon
exdoydV 010 emimedo tng KAdong VersionedObject, yoti apketég and avtég eEaptdvton Gpeco ond to
axotépyooto multimedia dedopéva (m.y. n pEOH0OOG LVIOAOYIGHOD TV SEOPGY UETAED 000 EKdOYADV
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pmopel va givar eViEADG SQPOPETIKY o€ items TOMOVL text kot items TOmov video). Tétoleg péBodol Oa
vAomomBolv o115 KAGOEG mov meplEyovv To avtiotoyo dedopéva. Emiong ot kAGoEG-madid Tng
VersionedObject pmopodv vo enavakabopicovv Tig pebddovg mov KAnpovouncav, av yio kamoio A0yo o
OpPYIKOG OPIGLOG TV LEDOGOMV 0LTAOV dev eEumnpeTel TIG aVEAYKES TOVG.

H «\dom VersionedObject apkei va £xel dvo petafintés, Tig PreviousVersion kot NextVersion, mov 0o
TEPLEYOVY VO TACH OTLYT TOVG TPOGOI0pIoTEG dVO aviikelwévmy g VersionedObject. 'Etol, péom tov
petafAnte@v oavtdv 0o mpoomeddloviol OAeg o1 €kdOYEG €vog avTikelévov. H apyikn ekdoyn &vog
avTIKELEVOL Ba Exel ol €101k T yio Tnv PreviousVersion kot 1 TEAKT €K00YN TOL Ba Exel i E101KN
T yio ™ NextVersion. H thpnon exdoydv ypetaletor BEPata kot GAAES TANPpOPOpieg OTMG TO GLYYPAPEN
MG KOBE €KOOYNG KOl TN XPOVIKA OTIYUN| KOTO TNV omoio 1 €k60yxn Onpiovpyndnke, 1660 yoo TNV
TANPOPOPNON TOV XPNOTAV, 600 Kol Yo T olayeipton g Pdong dedopévav (m.x. yw T GLAAOYN
amopppdTmV). Ot TAnpogopieg aVTEG TEPLEXOVTOL, OTO LOVIELO MOV TEPLYPAOOVLE, GTOV OPIoUd TG
KAGomng AuthoredObject, Tng omoiog n kKAGon VersionedObject Oa mpémet va givarn wandi.

‘Ocov agopd Tig peBOdoV mov Ba opioTovY oTNV KAGoT VersionedObject, o1 Agttovpyieg mov mpénet va
vrootnpifovral ival, OTmg mpoavapEpinke, TE0oEPIG: dNUIOVPYIC EKOOXDV, OVAKTNOT EKOOYXDV, O10ypopn
€KOOYADV KOl GLAAOYY OMOPPILHAT®V. ATTd TV mponyovuevn cuinmon, ival eovepd T0 OTL 11 GLAAOYN
OmOPPILUAT®V B0 TPENEL VO VAOTTOOEL g d0coANYia, apevOs yioti 8o xpnoyLomotei pe®ddovg amd TOAAES
KAGOEIS OVTIKEILEVMV, KOl QQETEPOL YT O€ B0l TPEMEL VO S1OKOTTETAL.

"Otav {ntape avaxtnon 1 dypaen exdoydv, ba npénel va mpocsdiopilovie og o 1) G€ TOlEG EKO0YEG
avapepdpaote. Epocov Oheg o1 exdoyég £xovv Tov 1010 TPocdloptoTh, (o ekdoyn 0o opiletar povadikd
oo T0 GLVOLOCUO TOV TPOGHIOPIOTI] TOV CVTIKEWWEVOD Y10 TO OTOI0 TPOKELTAL, TOV GUYYPAPEN TNG KUl TNG
YPOVIKNG OTIYUAG KOTG TNV omoio, onpovpyndnke. Av 0&lovpe TOMES €KOOXEG E€VOG OVTIKEWWLEVOL
UTOPOVUE VO, ODGOVUE TOALEG EVOALOKTIKEG TIHEG Y10 TO OLYYPOPED, /KOl €Vl XPOVIKO SLOGTNUO Yia TN
otyun g dnpovpyias. "Etot, yio avaktnon kot dtoypaen ekdoymv 0o Exovpe Tig pebddovg

GetVersion(Criteria, Objectld)

DeleteVersion(Criteria, Objectld)
nov Oa avakTohV 1 Oa dloypaovy TOALEG, T YEVIKT mepintwon, exdoyéc. H mapapetpog Criteria 0o givot
£VOg GLVOLOCUAGC 0md GLUVONKES Y100 TO GVOLO TOV GLYYPOQED. T)/KOLl TN XPOVIKY OTIYUR OMUIOVPYiog TV
exdoYOV Kol pumopel vo €xel e0IKES TIUEG Yol TNV TEAELTOIC €KOOYN MOV £QTINEE EVOG GUYKEKPIUEVOG
ovyypooéag 1N TNV TeAevTaio ekdoyn yevikd. Xmv €01kn 7epintwon mwov ot péfodot  ovTég
YPNOLOTOLOVVTOL YiaL items 0moloVdToTE TOITOV, Ta. KPITHPLL B0 LTopodV Eniong vo apopolv TV Vmapén
KGmo10v GUYKEKPIEVOY GLVOEGHOL o1 petaPAnty AnchoredLinks tov item 1/kot v vmapén Kamolov
ouvOLaoHOD 1010THT®WV oTn peTofAnt Properties. Ewdwdtepa oty mepintwon tng DeleteVersion, ta
Kpunplo pmopodv va mepAapfdvouy TANpoeopicg Yoo 10 TANOOC TV €KOOYMV avVE CLYYPOQEX OV
0ELovLE VO KPOTIOOVLLE.

E@ocov, énmg ginape kot apykd, vnobétovpe 61t 610 QLOKO eninedo Tng Paong dev amodniedovue
OAEG TIG EKOOYEG, OAAG LOVO TNV OPYIKT] Kol Vo OEATO TTPOG TO EUTTPAG Y10 KABE vEDTEPT, 01 LEBOSOL QVTEG
B0 kavouv Ta €&Ng, Yio KGO ekdoyn oty onoio Ba spappoloviar;

(1) H GetVersion 6a Eekiva and tnv exdoyn avti kot B, Ppiokel OAEG TIG TPOTNYOVUEVES EKOOYES MG
Kot TV opyiki péow g petafAntig PreviousVersion. Xtn cvvéyela, n GetVersion 0o dwaoyilel mpog
TOL EUNTPOG TNV CALGIdO TV EKO0XDV gQoplolovTag Eva-Eva To OEATA OTNV apYIKN EKO0YT Katl, OTOV
epapudletar Kot To TEAELTAIO OEATO, D0 EMOTPEPEL TO AMOTEAEGLO, TO OTOi0 Bal gival OAEG 01 EKOOYES
OV 1IKOVOTOLOVV TO. KPLTHPLa.

(2) Av 1 DeleteVersion gpoppoletal o pa evoldpeon exdoyn, T0te o PpioKel TNV TPONYOVUEVT KO
v endpevn gkdoyn pEcm TV petaPAntdv PreviousVersion koi NextVersion, 8o gpoppolel oy
EVOLALEDT €KOOYT TO OEATOL TNG EMOUEVNG EKOOYNG TapdyovTag [io vEa endpevn ekdoyn, Ba odlet
véo emduevn ekdoyn, 0o ovvdéel TNV mponyobuevn ekdoyn He TN véo €mOUEVN €KOOYT, Kot Oa
dwaypapel Tnv evoldueon exdoyn euoikd. Av n DeleteVersion epapuoletar 6tn AMyotepo TpoOGOITN
exdoyn, 161 B €PoppOlel o€ QVTHV TO TPMTO SEATO MPOG T EUNPOG MOPAYOVTOG T VEO OPYIKN
exdoyn, 0o omel T véo apyikn ekdoyT Kot Ba 10y paeEL TNV TOALG apYIKT €KO0YT QLOKA. AV, TEAOG,
n DeleteVersion gpoppdletor otnv nepiocdTepo mpdopatn ekdoyn, TOTE Opkel vo amopakpuvlei 10
SdEATO TNG EKOOYNG QLTNG.

TéAog, Ba mpénet va vAomomBei ka1 dnuiovpyio véwv exdoydv. Edd o mpénet vo mopatnpioovpe 0T
ywo vo, dnpiovpyndei po véa exdoyn evog avtikelnévov Ba mpénet (i) va vToAoylotel 10 0EATO OO TNV
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nponyoduevN ekdoyn otnv kavoovpla, Kot (ii) vo amodnkevtel o 6éAta avtd o1 Pdon. Yrotibeton BEPata,
OGS avoEEPOTKE KOl 0TV apx1], 0Tt To SEATA EVOG aVTIKENEVOL €ivatl éval avTiKeILeVO TG 101G KAAOG.
10 0€ATOL €vOg item TOMOL text, yio mapdoetypa, eivarl emiong éva item tomov text. Katd ovvémeln, n
amofnkevon Tov déATa Ba yivel o kdOe mepintmon pe T péBodo Save g avtiotoyms kKAGonc. H povn
1éB0d0G, MooV, TOL HEVEL VO OPIOTEL E0( givat M
ComputeDelta(OldValues, NewValues)

N onoio B maipvel OAES TIg TOAMEG Kot OAEG TIG KAIVOUPLES TILES TOV LETARANTAOV EVOG OVTIKEILEVOL Kot O
vroroyilel To avtiotorya 6éATa. 1o eminedo tng VersionedObject 1 ComputeDelta 8o mpénet va. opiotei
EVIEADG YEVIKG, apov givorl BEPato To OTL Katd TNV VAOTOiNon O enavoKkaboploTEl OTIC TEPIOGOTEPES OO
T1G KAAOELS-0mOYOVOLG,

Meté v enéktoon g Eepopyiog KAGGE®MY GOUQOVE UE TO TOPUTAVE®, TO TPOTEWOUEVO HOVTEAO
dedopévav Ba pmopei vo vmootnpigel kot Ty TPNoTN EKOOYMV.
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7. AIAXEIPIZH HYPERMEDIA BAXEQN AEAOMENQN KAI EIIEZEPT'AXIA
AOXOAHYIQN

M Bdon dedopévov givar Eva oHvOETO GUGTNIO VAKOD KOl AOYIGUIKOD, Y10 TO OTOi0 Ol XPHOTES O
0&lovv ka1 dgv pmopovv va £xovv ceapkd Eleyyo. Etot givonr anapaitntn n dmapén evég N kdmoimv
€101IKAV TOL avoropfavovy vo mapakoiovBolv, va grEyyouv Kot va Betidvouv 1 Agttovpyia tng Paong
dedopévary, pe po AEEN va dwoyepiCovron m Pdon. EnmAéov, givorl omapaitnto kdmoieg enclepyacicg mov
yivovtal otn féon vo pn SloKOnTovVIoL, OGTE VO d1aTnpodvTol To amobnkevpéve d0ed0UEVO OE GUVERT
katdotaon. Etol, eicdyetal 1 £évvola TV 00CoANYIGYV Kol praivel o (e e moto tpomo Bo yivetal n
gEumnpEnomn Kot 1 akOPMGT TOVG,

To kepOAal0 aVTO oaoyoieitol akpiPdg pe To mpoPAfpata g dwoyeipiong kKot g eneepyaciog
docolnyidv og hypermedia Baoeig dedopévav. Kabhg ot Paoeig hypermedia de dapopomolodviar pilikd
oTOV TOUEN aVTO amd TiG oLUPatikés PAcElS, To O0Q aVOEEPOVTOL TOPUKAT® 1GXVOVY KOT' oapyfiv yio
ovpPaticég Paoelg dedopévav. e 0G0 onueio. KATOL CLUYKEKPILEVO YOPOKTNPIOTIKE TV hypermedia
Baoemv VayopgLOLY S1OPOPETIKEG EMAOYEG, VTO OVUPEPETOL PNTA.

7.1. Aroutijoeis yla ™y owoyeipion hypermedia facewv dgdouévamv

Ot avdykeg yw diayeipion (administration) twv Pacewmv dedopévov eivar fo1 YVOOTEG amd TIg
ovpPatikég faocelg dSedopévav.

Meta&h tov appodlotTemv 1oV diayeipioty uiog faons dedouévawv (database administrator, cuvtop.
DBA) neptiropfavovtar kot ot akoAovdeg ([KORE6]):

(1) opiopog tov ayruatos e fons deoouévwv (database schema)

(2) opopdc twv doudv amobnxevons (storage structures) Kot TV uedoowv mpoorélaocns (access
methods) yia o amodnkevpéva dedopéva

(3) oAlayéc oto oynua TG Paong dedouEvaV, KaBMG Kol 6T YLOTKT 0pYavmoT TV 0modNKEVUEVOV
dedopévav (.. ahAoyn TNG opyavmong oo oelplokn o B-6&vipo, dnpiovpyia evpetnpicwy (indices),
KATL.)" Ol 0ALOYEG QUTEG OE Koo TEPInT®OoN dev MPEMeL va. ennpedlovy ToV TPOTO LE TOV OMOoio o1
xpNotes PAEmovV TN Pdon dedopévav

(4) exydpnon TPOVOUIY GTOVG XPNOTES KOl OLPAIPEST] TMV TPOVOLI®MV GLTAOV  TO TPOVOUIL APOPOVV
TO TOl0L TUNHaTE TNG PAong 6edoUEVEOV £XOVV TO SIKOUMLLO, O1 YPTIOTES VO TPOCTEAAGOVY KOl LLE TO10V
TpOmo (Yo avéyvmon Lévo, yio TPOTOTOinoT, Y10 d10y paet], KAT.)

(5) opiopog meproproudv axepordtnrog (integrity constraints) Tov €govv oKOmO vo d10TNPNoOVY TV
opBotnta (correctness), T ovvémeia (consistency) Kot TNy axepardtyto (integrity) Tmv omodnkevpévov
dedopévav. TEtolol meplopiopoi yio mopadetypo 0o e§ac@arifovv 611 OAa To dE00UEVH EXOVV £YKVPES
TIUEG, OTL OEV LILAPYOLV AVOPOPES O OVOTAPKTO OTOLYEID, KA.

‘Olo ovtd TO. KoOMKOVTO 1oY0boLY Kol Yio To dlayeptotn peg hypermedia Pdong dedopévov. 1o

KafnKovio ovtd Ba pénel va tpocBEcovpe
(6) ™ omuovpyia. unyoviopdv o wipnon avtypdpwy (backup) kot emavipBwon (recovery) ng
Baong dedopévav, ONAMOT TNV MEPLOOIKN OMOONKEVOT GE UOYVNTIKY Towvio OvIlypao®v ToV
TEPIEYOUEVMV NG PAOTG TOV PPICKOVIOL GE UOyVNTIKOVG 0{0KOVG, KOl TN YPNHoN TOV avIlyplowV
aLTAOV Yo TNV emavopbmon tng Paong o nepintmwon fAafns tov viikod M Tov Aoyiouikod (hardware 1
software failure), ko
(7) T cvALOYN aTOPPILUETOV.

Oo TPEMEL VO OMUEIOCOVUE 0D OTL 1| GMOTN dayeipion pog Paong dedopévav givar amapoitnn oyt
povo yio TN O1aTHPNON TNG GKEPALOTNTAS TNG KL TNV GT0d0TIKN AETovpyia. TNG, OAAG Kal yio TV {01a TNV
vAomoinomn 1wV oKOMMV Yo Tovg omoiovg M Pdom eivor oxedloouévn. Av, yioo mopddetypa, po féon
dedopévav £xel avantuydei yio Evo EKTadEVTIKO TEPIPAALOV, TOTE 1] EKYDPNOT GTOVG YPTOTES TPOVOUI®Y
v tpoonédact o OAn TN PAoN PTOPEL VO TOVG EMITPEYEL TEAIKA VO ALGYOAOVVTOL LE OVTIKEILEVO AOYETO
HE TNV €pYOcio. TOLG, N VO TOVG OMOTNPOCHVOTOMOEL TANP®G HECH OTO YDPO TOV GUGYETIOUEVOV
dedopévav. Akoua, av 1 Paon kabvotepei mOAD va amokpliel 0TIC EPWTNACELS 1| EVIOAES TV XPTOTAV, Ol
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tehevtaiol Ba @aivovtal, omd éva onueio kot PETE, ampobvpotl vo i ypnopwonotcovy. ‘Etotl, 1 opdn
dwayeipion pog Paong dedopévav mpénetl vo eEaoporilel mpdta o' OAa 6TL 1 Pdon TPayLOTOTOIEL TOVG
OKOTOVG, KOl LETA OTL TOVG TPOYUATOTOLEL OMOSOTIKA.

O dayeptotg piag Paong dedopévmy Bo mpénet va £xel 0T 016001 Tov gpyaigio Tov va Tov Pfonboldv
oV VAOTOINoN TV OTOY®V TG epyocioag Tov. AvAueso oTo  gpycAcion autd  TmpémeEl va
ovunepiappdavovrol ((DAT84]):

(1) epyoreia yio TV apyikn onpovpyio tng faocng dedopévmv

(2) epyaheia To omoia Ba KAVOLV OVAGIOPYAVEOOT] TV SESOUEVOV OE PLGIKO EMITESO, TPOKEWLEVOL VO,
glvar mo ypnyopn mn mpooméAact TOug (M.Y. TOMOOETNON TV OEOOUEVMV HIOG EYYPOONG 1 EVOG
OVTIKELEVOL (TPOKEINEVOD Yo PACELS TPOCOVOTOAIGUEVEG OTIG EYYPUPES 1| OTO CVTIKEIpEVO,
avTioTOL(0) GE GUVEYOLEVOUG TOUEIG TOV dioKOoV)

() pmyaviouods tHpnons nuepoloyiwv (journaling mechanisms), onAaod” povtiveg mov Ba
KaTaypdeovy Tig Acttovpyieg mov yivovtol tave ot fdon dedopévav, Kabdg Kot TV KaTOoTooT TG
Baong mpwv Ko petd amod kade Asitovpyia

(4) unmyoviouotvs emovopbwons g Pdong (revovery mechanisms), onAadr povtiveg ywo v
EMOVOPOPA TNG Phong dedopévmv o€ [0, TOAOTEPT], CWOTN KATAOTAOT, META Omd Kamole PAGPN
VAKOD 1] AOYIOULIKOD

(5) epyoleia Yoo 0TOTIOTIKT] OVAALOT TV AEITOVPYIOV TOVL Yivovial TAve otn Pdomn dedopévav' ta
OMOTEAEGLLOTO, LOG TETOLOG avaAvoTg Oa ypnoonomBoly yio va. eax0o0V GUUTEPAGLOTO OYETIKG
pe 10 mhs pmopei va PeAtiobel m anddoon ng Pdong dedopévev GE GYEON HE TIG TUMIKEG
enekepyooies.

Y1ov KaTdAoYo awTo 0o mpémel va TpocHEcove To GUAAEKTN anoppupdtov (garbage collector). ®a
npénel va. onUeIBel 6TL €dM 1 GLALOYT amOPPILUATOV deV EXEL LOVO TNV £vvola TTOL TNg divape LADVTOG
Yo THPNON KON DV, CAAG OKOTOS TNG EIVOL KO 1] OTEAEVOEPMGT TOV YDPOV MOV KATEYAV TO, 0£60UEVO, TOV
&xouv dloypoptel. AvTog eivarl Kot 0 AGY0g TOL 1| GLAAOYT COPPLUAT®V GUVOVALETOL TOAAEG POPES LLE TN
QUOIKN aVOdoPYAVAOOT TV JESOUEVOVY, KOL XPNOIUOTOIEITOL £vag eViaiog UNyaviopds Kol yio o dVo
KafnKovIa.

‘O)o o gpyoreio mov avapépdnikay Oo amoTEAOVV OVATOCTAGTO TUNLLO TOV GUOTHLOTOG d1oyEIPIoNG TNG
Baong oedopévav.

7.2. Eneepyacio docoinyiav e hupermedia Pacels dedousvay

Y10 [KORS86] PBpiokovpe tov €&fg opopd yuo TiG S0GOANYIEG GE GYECLOKA GLGTAHUATA PACEMV
dedopévov:

"Mia docornyio givat éva TURRO TPOYPAUUATOS TOV omoiov 1) eKTEAEOT] dlatnpel T GUVETELL TNG
Baong dedopévav. Av, mpv extelectel pio docoAnyio, 1 Pdon dedopéveov Bpiokdtav o€ cvvens
katdotaon (consistent state), TOTe Kot PETG TNV €KTéAEST TN docoAnyiog n Pdon dedopévav Oa
Bpioketal mdAl o ovvenn Kotdotoom. [ va dtnoceoiiotel KATL TETO10, BEAOVLE 1| doGOANVin V.
glval adiaipetn (atomic), dnAodn eite vo eKTEAODVTOL OAEG OL EVIOAEG TNG, €iTE Vo UV eKTEAEiTOL
Kapio evioAn tg."

[opatnpodpe 611 0 0poUds oVTOS dev ovaPépeTal Ge oTotxelo. VAomoinong g Pdong dedopévmv
(0nAad1 oTO GYNUL TNG PAONG, OTIS AOYIKES KOl PUGIKEG OPYOVAGELG TMV 0EGOUEVMV, KAT.), Tapd LLOVO OTN
ouvvETELd TG, 1 omoia givat £va eE@TEPIKD, MG TPOG TO TPOTYOVUEVO GTOLXELD, XOPUKTINPLOTIKO. 26THC0, 1|
£vvola TV 00COANYIAV YpnolLonoleital yo vo dwtnpeitor and 10 ovotnua dwyxeipiong tng Paong
dedopévav N ovvéneln Tov dedopévav ov Ppiokovior péco otn PAor, Kol Oxl TV dESOUEVOV OV
umopovv vo, aviAncouvy and tn Paon ot ypiotes. To vo gupavifoviot ta TeEAgvTaio KaTé TPOTO GUVETN
0TOVG XPNOTEG (VO UMV EKTUTMVOVTAL, Y10 TOPAOELY IO, T OMOTEAEGLOTO HOG £pdTHonG (query) Tng onoiag
1 €KTéAEDT JOKOTNKE TPV OAOKANPWOED), eivar cuvifmg evBuvn Tov user interface. Avtd eival andAvTa
deKTd 0TO KAOGUKG CLOTIHOTO BACEDV dEOOUEVOV, OAAG, GE £va LOVTELDO SEOOUEVAV GTO OO0 VIGPYOVV
KOl OMHOCIOAOYIKG oTotxeln, B0 mpémel vo mpootatedeTal omd TO0 ovotnua dwyeipiong g Paong
dedopévaV Kol 1) CUVETEWDL TV dedOUEVAOV OV o1 (pnoteg eEdyouv and tnv Pdon. Etol, 0o mpénel va
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EMEKTEIVOVLE TOV TO TAV® OPIGUO TV SOGOANYIDY, 0G EENG:
"Aoconyio gival évo TUNUO TPOYPAUUOTOC TO OMOio MPEMEL Vo, eKTEAE(TOL €ite OAOKANPO Eite
KaOOAOV. AOGOATYIEG MOV EKTEAOVVTOL MOV OE U0 GUVEMN KOTAGTOON WG Phong dedopévmv
KOTOATYOUV GE W0 EMIONG GUVENT KOTAOTOON TNg Paong dedopévay, Kol To OTOTEAEGLOTO TOV
TPOKVATOLV OO OVTES Kol TAPOLGLALOVTaL GTOVG YPTOTES Eivan eniong cuvent)."

Io v vroothpiEn Twv docoAnyidy 1n YAdOooo yeptopov dedopévav (data manipulation language,
ovvtop. DML) Oa npénet va 0100€tel evioAég aviroyes pe T "Begin Transaction" (yio vo onpewwbei n
évapén piog docoAnyiog), "Commit" (yo vo mepdoovy 6ceg aALOYES Exovv Yivel otn Paon dedopévav),
"Abort Transaction" (yio vo teppotiotel pio docoAnyia xopic va mepdoovy otn Paon dedouévev ot
oAloyég mov €xouv yivel) kot "End Transaction" (ywo va onueimdei 1o téhog pog docoinyiag). [opoia
ovTd, ot docoAnyieg Ot Ba givol opoTEG OTOLG YPNOTEG Ol GITHOES TOV TEAELTaiv mpog TN Pdon
dedopévav TPEMEL VoL SL0TVIMOVOVTOL O€ KATO0, YAMSGO DYNA0D EMMESOV, Kol KOTOMY Vo LeTappialovTol
oTIS ovTioTolyes 6ocoAnyiec. Ot xpioteg Oo €100TOOVVTOL LOVO GTNV TEPIMTMOT MOV KATO S0coANyia
OTOTUYEL.

Ot puébodot mov €yovpe opicel Yo kKGOe KAAOT GVTIKEIHEVOV OEV OVTIOTOLYOUV GE G0COANYies, mapd
pévo og TUNUOTO TOVG. XTO HOVIEAO MOV MPOTEIVOVUE, OLOINOTIKG KAOE aitnomn mov vwoPdAlel &vag
xpoG otn Paon dedopévav avtiotoyel o€ pio d0coANyio, Kot yproiomombei éva cOvVoro omd
pebdd0vg S1aPOPETIKMY, YEVIKA, KAACE®V, Y10, VO dlekmepatmbei dtatnpdvTag Tn fdon o KoAN KatdoToo.
Ta 600 Paoucd onpeio Tov Tpénet va eEacparicovpe givat;

(1) To 671 61OV YPNOILOTOIEITAL O TPOGOHIOPIOTNG EVOG GVTIKEILEVOV, TO QVTIKEINEVO OVTO VITAPYEL, KOl
(2) T0 611 6mOV diveTat TN Yo pol LETAPANTN 1) OOl TPEMEL VoL £xEL LOVAIIKES TILEG, 1 VEQ TIUN eV
VIAPYEL 0N O€ KOTO0 GALO GTIYHIOTLTO TNG CVTIGTOLYNG KAAGTS.

INo va eEacparicovpe ovtd To 600 onueio, KaBOS Kot Peplicd akdUa, £XOVLE TIG TOPAKAT® d0GOANYiES
(avoeépovTan OpLadOTOINUEVES Y10, ATAOTITA):

(1) Anpovpyio evog avtikeyévov. H Aettovpyio avtn givan amopaitnto vo vAonombel wg 0ocoAnyia

€101K0 OTOV OTLIOVPYOVVTOL AVTIKEILEVA TOV avaEPOVTOL 0 GALD avTikeipeva. 'ETot
(1a) H dnpiovpyia evdg item pe ContentType dtapopetiko ond dummy, amoitel Eleyyo yuo Tnv
vropén Tov apyeiov oto onoio Bpickovral Ta TEPIEYOLEVE TOV O XpToTNg opilet.
(1B) H omuovpyia evég cuvoéopov petald dvo items amattei Edeyyo yio tnv vmapén tov items,
M onwovpyio tov link kor ™ dnuiovpyio KowovplwV ekdoy®V TV items ot omoieg Oa
nepiapfavovy ot petapinti AnchoredLinks Tov mpocd10pioT TOL VEOL GUVOEGLLOL.
(1y) H onuovpyio pog oyng amottel eléyyovg yo v vmapén 1oV items TV onoimv ot
TPoGd10p1oTES TEPAapPavovTal oTig petaPintég Excltems ko Incltems.
(18) H onuovpyio evog ovyypooéa amottel Eleyyo yio v Omopén Kot GALOL GUYYPAPEN LLE TO
410 ovopa.

(2) Tpomomoinon evog avtikelpévon. EnummAéov EAeyyot amattobvTol OTIC TOPUKAT® TEPUMTMOCELS:
(20)) H tpomomoinon tng petafintc ContentType gvog item amoitei EAeyY0 Yo TO av 1 OpYIKN
TN g eivor dummy, Kot oV VTAPYEL TO 0PYEI0 TOV SNAWOE O YPNOTNG YO TO TEPIEYOLEVO TOV
item.
(2B) v ¥ TEPINTMON MOV O ¥PNOTNG UTOPEL VO, TPOTOMOMOEL TO TEPIEYOUEVO €VOG item,
npénet vo eEao@oriletor 011 01 GyKVPEG TV GUVOEGU®MY OV EEKIVAVE OO TO TEPLEXOUEVO TOV
item 1 KATOATYOUV GE VTO TOPAREVOVY EYKVPEG.
(2y) H tpomomoinon g Gykvpag €vOc GLVOEGHOVL Oo OMUIOVPYED KOWVOLPLO €KOOYT TOL
avtiotolyov item.
(28) Omowndnmote mpdcheon otig petafAntég Incltems kot Excltems piog oyng amoitei EAEyyoug
v TV Omapén Twv items mov tpoctifeviat.
(2€) Tpomomoinon To0vV OVOLATOG KATOIOU CLYYPOPEN OTOLTEL EAEYYO Y10 TO OV LIAPYEL GAAOG
oLYYPOPEQS e TO {010 OVoa, KOOGS Kol TNV EVIUEPMOT OAWMV TMV CTIYHIOTOTOV TG KAGGNG
VersionedObject (ko1 TV KAGGEGV-TOOIDOV TNG) TOV AVOPEPOVTOL OTO GLYYPUPED OVTOV.

O1 VTOLOEG TEPINTMOOELS TPOTOMOMOEMY OEV OMALTOVY EMMAEOV EAEYYOVG,.

(3) Awypaoen evog avtikelpévov. EAeyyot omaitodviol oTig TopaKAT TEPUTMOOELS:
(30) Awypaon g teELevTaiog exdoyNG Kdmolov item (SnNA0ST aiTNOM YO GMOUAKPUVCT TNG
tedevtaiog ekdoyng evog item mov vapyel otn Paon) Oa mpénel vo cupmepAapuPavel Kol TNV
OTOUAKPUVOT] TV GUVOECUOV TOV OMOImV Ol TPOGOIOPIoTEG TEPIAAUPAVOVTOL 0T HETAPANTN
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AnchoredLinks tov item avto0, kaOdg eniong Kot TNV evniépmon T®V items mov Ppicikovtal 610
GALO GKpo TV cVVOESU®V ovTAV. Ot TeEAevTaieg evnuepdoelg de Do dnpiovpyodv Kavohpleg
€K00YEC TV items Tov evnuepdvovtal. o mpénel eniong vo EAEYXOVTOL Ol OPIGHOL TV OYEMV
Yo, TNV TEPINTWON VAL VIAPYEL O TPOGOHIOPIOTNG TOV item ovToL oTig HeTaPANTEG Incltems kot
Excltems. O €leyyog avtdg oTIG OWYelS Umopel, EVOALOKTIKG, VO U1 YIVETOL KOTG Tn d1oypaon
evlg item, oAAG OTav TpoOkeTan vo, ypnowonombel o opopds tovg. Ow TpEmEl €D va
TPOGEEOVIE TO OTL AV Ol TPOGOIOPLOTEG TV items oV £Xouv dloypaPTel ¥pnoponotovvtol Eavd
v owkovopia, TOTE TPEMEL Vo, VILAPYEL EVOG UNXAVICHOG Tov Vo, eEao@orilel 0Tl évog TETO0G
TPoodloploThg 0 Ba xpnoipomondel mpv evnuepmBovV o1 0piopol OA®MV TV OYEMV OV TOV
neptEyovv otig petaPintég Incltems ko Excltems.
(3B) H aitnon ywo. euvoikn dwoypoen} vOg ocuvoEoHov 0dNyel otV evnUéPOT TV items Tov
OLVOEOVTUL LE TO GUVOEGHO OVTO, YMPIG Vo ONUIOVPYOVVTAL KOVOVPIEG EKSOYEG TOVG.
(37) Awypaon kdmolov cuyypapéa o€ O KATAAYEL GTN S1OYPUPT] TOV GTIYHIOTUNT®V TNG KALONG
VersionedObject (Kot TV KAGGEDOV-TA1O1DV TNG) TOV OVAPEPOVTOL GTO GLYYPUPEX OVTOV.
H dwaypaon) piag dyng oev amoitel ENAEOV EAEYYOVG.
(4) AvaxTtnon evog aVTIKEILEVOD.
(40)) H avdknon gvog item Bo akoAovdeitol omd TNV avaKTNoT TV CUVOEGLLOV TOL GUVOEOVTOL
pe avto.
(4B) Kotd v avaktnomn evog cuvoEoHov Bo ELEYYETOL OV VITAPYOLY Ta items To Omoie. CLUVOEEL
(xo, {6mg, av VITAPYOLY EWIKA KATOIEG EKOOYEG TMV items OV OVAPEPOVTUL GTOV TPOGOIOPLOTY
TOV GUVOEGLOV OLTOV).
(4y) H avaxtnon tov opiopod Kamolag oyng o mepthapfavel eEAEyyovg yio v Omoapén temv
items wov eppavifovrot otig petapintég Incltems kot Excltems, av ot éAeyyot avtoi o€ yivovton
KoTd TN Slaypaen TV items.
H avaxtnon evog ovyypopéa dev anattel emmAéov eEréyyovs. 'ETot, kot 1 avaktnon aviikeipwévay da
npénel va Bempnbel docoAnyia, ywoti oty avtifetn mepintwon givor duvard va mapovsialovral
eMMmeic TANPoPOpieg 6TOVG ¥PNOTEG ) KAMOLEG OO TIG eEVNUEPOOELS (TOVL iowg amopacifovtol LETE
TOVG EAEYYXOVG) Va. YivovTal, Kol KATotEg OyL.

7.3. Akvpwaon docoinyiav ae hypermedia facelg dedousvav

Kartd tn Aerrovpyio g Paomg dedopévav, vapyel | nepinTtmot va Sl0TuIMOoEL KAmolog XpnoTng and
ofieyia | dyvowa po aitnon mov Ba Tpomomotoel T PAon d10EopeTIKE omd OTL Ok, 1| VO LETAVIDGEL
Y gt oAAayt Tov HOALG ékave. Xty TePinTmon oauth), 0o Tpénel va £XEL 0 ¥PNOTNG TN dLVATOTHTA VA
OVTICTPEYEL TNV TPOTYOUUEVT] TOL gvépyela. Puokd, avtd pmopel mdvto va yivel xpnolpomoiwvtog to
avtiypoga tng Pdong kot ta nueporoyio mov Ba datnpei 0 DBA, aALG givar Tpopavég 0Tt dev umopel va
KoAgital o doyeplothg g Phong kdbe popd mov Evag xpnotng BEAEL va akvp®OGEl Kanole docoAnyio.
'Etot, ypelaletor KAnolog mo GUECOS TPOTOG Y10 VO TPOYLOTOTOIEITAL 1] OKDPMGT TMV EVEPYELDV TV
YPNOTAOV, 1, TIO CUYKEKPIUEV, YPEWALETAL VO O100ETOVV 01 P |OTEG KOO0, ENIAOYT| axdpwaons (undo).

Ot a1ToEIG TOV XPNOTAOV TTPOG TN Paor dedopévav apopoby TN dnuiovpyic, dloypaet], TPOTOTOINGoN
KOl OVOKTNOT aVTIKEWEV@Y. Agv €YEL VOTUO VO OKVPMOVETOL 1| OVOKTNGT €VOG OVTIKEWUEVOD, KOl £TGL
VILAPYOVV TPELS TEPUTTMOCELG AKVPWOT|C:

(1) va axvpwBei 1 onpovpyio eVOg AVTIKEILEVOD, LE TN d10yPOpT] TOV
(2) va axvpmBei 1 daypap1| EVOG AVTIKEWEVOV, LLE TT) dNILIoVPYio TOV
(3) va axvpwBei | Tpomomoinon evog avIIKELEVOD, e TNV akpIPOS avTiBeTn Tpomomoinct Tov.

Av 1 dnuovpyia, daypapn N Tpomomoinon evog OvTIKEWEVOL 00NyNoE o€ Onpovpyio, doypoon 1
TPOMOMOINoN Kol GAA®V OVTIKEIHEV@OV KOl OTT] CUVEXELN aKLPOBNKE, evvoeital 0Tl Ba TpEmel va akvpmBel
Kot 1 Onpovpyia, dloypapi 1 TPOTOTOINGT KOl QVTMV TV OVTIKELEV®YV.

Eivar yeyovog, BéPata, 6TL 660 peyoldtepo gival o mAN00C TV odAhaydv ot fdon dedopévmv mov
Kavel pio 00GoANYia, TOCO TEPIGTOTEPEG EIVOL O TANPOPOPIES TOV TPENEL VO, QUAAGCOVTOL TPOKELEVOD VO
pmopel vo emavéABeL 1 BAOT O GUVENT] KOTACTOOT OV 1| SOGOANVIN OVTH GOTOYEL 1| TPEMEL VO, AKVPWOEL.
Agdopévov, Haiota, 0Tt LAGpE Yo €va TepiBdAiov hypermedia, 0 0ykog TV amapaitnT®V TANPOPOPIHY
avEdvel dpapotikd. I'' avtovg Tovug AOYOLS KOUTOANYOVUE OTO GUUMEPOOUO OTL TO HEYEOOG Kol O YpOVOG
exTéLEONG KGOE docornving Bu mpénet va kpatnOei o€ YaunAd eninedo, Mot va ivat Pikpd kot 10 péyedog
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Kot 1 xpovikT diapkeln TG dadikaciog mov Oo akvpdvel TN docoAnyia avtn (1 onoia Oa npénet eniong va
vionomBel wg docoAnyia) (Hio €101KN TEXVIKN Yo TN S1G0TOOT U0G OOCOANYiNG o Ui epapyic. ond
VOO0GOATYIEG, (MOTE VO, LELDVETUL OPaoTIKO TO HEYEDOG TV GOCOAMYIOV-QOAN®VY, TEPIYPUPETOL OTO
[NEUSS]).

‘Ocov apopd 10 TAOG Ba PLAACCOVTOL 01 TATPOPOPIiES OV Eival amapaiTnTEG YioL VO UTOPEL Vo okvpmOei
po SoGoAnyia, UITOPOVUE VO, XPTICULOTOICOVE TNV TEXVIKT TNG KPLOTG CEAIO0NOINGNG, TOV TEPLYPAPETOL
TNV ENOUEVT TOPAEYPOAPO YO TNV ENAVOPOPH TV S0GOANYIOV (GAAMGTE, KOl 1) aKDPMOOT] oG S0GOANYiog
glvat po €101k TePinTOON ENAVIPOPUG).

‘Etot, €qovtoag akdpe voyn 1o oTL 1 Pdon dedopévav tnpel, yioo KOmO OVTIKEILEVA, €KO0YEG, LE
OMOTEAEGLOL TO, OEOOULEVOL TTOV VITTPYOV TPV TIG OAMUYEG TMV GVTIKEILEVMV OVTAOV Vo fpicKOVTOL AKOUO 0T
Baomn dedopévav og TaAIdTEPEG EKOOYEG TOVG, KOl TO OTL 1) d10d1K0Gi0 TV S0COAYIOY o Tpémel vo gival
S10QaViG GTOVG YPTOTES, KUTUANYOVLE GTOV 0KOAOVOO pInyaviopd:

‘Oleg o1 evépyeleg mov givatl omopaitntes yio vo eEuampetndei o aitnon npog t Paorn dedopévamv,
umoivouv og o docoAnyic. Xto TELOG Tng docoAnwiog ot aiAayég dOev mepvlve otn Paon
dedopévay g povipeg (0 TEPUOTIOHOG Tng O0ocoAnyiog, OnAadn, Oev akohovbeitonr and éva
oLTONOTO commit). AV TMOpa 0 YPNOTNG SOTVAMGCEL [0 CiTnoTn CKLPWOONG TNG TPOTYOVUEVNG
docoinviog, n aitnon avth petaepdletal oe pio evtoln "Abort Transaction", pe Tnv omoia 1 fdon
dedopévOV YUpVE OTNV KOTAOTOOT 7OV €iye mpv oloTummbel n opyikn aitnon. Av o xpnotng
datundoel onowdNmoTe GAAN aitnon mpog T Pdon dedouévev ekTOg Omd aitnomn yuo akdpmaon,
1o1e ekTEleiTanl avTéuaTe TPV and TV e&umnpétnon TG vEng aitnong éva 1 povipomoinon g
nponyoduevng docolnyiog (transaction commitment) Ko pe ovTOV TOV TPOTO 001G CAAYEG EXOUV
yivel mepvave otr Paon 0ed0UEVOV MG LLOVILES.

7.4. IIpofinuaro exavopOwaons ce hypermedia faceis oedouévamv

YV mponyoLUEVT] TApAypa®o ova@épBnke OTL [ docoAnyic eivor éva  adloipeETO  KOUUATL
TPOYPAUIOTOG TTOL gite Oa ekTEAETEL OAOKANPO £iTE KAOBOLOV, KO HTL O UNYAVIGHOG TV SOGOANYIADV gival
EMOPKNG Y1O TN S1TNPNOT NG CLVENELNG TV dgdopévav. Avto givat aAnbég oe hoyiko eninedo, oAAd o€
QUo1KO eminedo pio docoAnyio ameikoviletal o€ TOAEG TpoomeAdoelg otn Pdon dedopévav (avayvaoelg
/Kot eyypaQEc) Kot eivorl mBovo KATOLEG Ao OVTEG VoL EKTEAECTOVV KO KATO1ES AAAES O)l. AuTd Umopei va
opeiheTan aTovg €&NG AOYOLG :

(1) Hapovoialetor TTOGN TOV CLOTHUATOS AOY® JUKOTNG PEVLOTOS, GOAALOTOG TOV AEITOVPYIKOV
OLGTNLOTOG, KAT.

(2) Hopovoidletor GEAANO GTOLG HOYVNTIKOVG Oi0KOUG OmOL QUAGGGOVTIOL TO GNUOGLOAOYIKE
dedopéva kot {owg To dedopEva TOV 0POPOHV TG EVILEPDGELG oV £yvoy oTa multimedia dedopéva.
Y@AANATO GTOVG ONTIKOVG 0i0KOVG 6oV PVAGocovTal Too multimedia dedopéva Bewpodvtal anibava,
OALG KOt oV GLUPOOYV UTOPODV VO, OVTILETOTIGOOVV HOVO LLE GUVOAIKY CVTIKOTACTOOT] TOV ONTIKOV
dioKov, 0pol dev UTOPOVUE VO YPAWOVLE TEV® G€ aVTOV TOL VIESTN TN {NUid, TOVAGYIGTOV UE TNV
g TOpa TEYVoroyio. Katd cuvéneln, GOAALOTO 0vTOD TOV TOTTOV g Ba AneOovy VoY

(3) Hapovoialetar AdBog (bug) o€ KAmO0 TPIYPApLLd, 1| KATO0 CEUALN GTO 0E60UEVO TOV £DWOE O
YPNOTNG, LLE AMOTEAEG O, VO UMV UTOPEL VO cuveYIoTEL 1 ekTéELEST TNG docoAnVing.

(4) H oepyacio mov avéhaPe vo eummpetiiost ) docoinyio eumAéketan o aoiééodo (deadlock)
(mpaypa mbavo oe TEPIPAALOV TOAVTPOYPALLOTIGHOV) KO BVOCTEAAETAL.

Ye Oleg QUTEG TIG TEPWTMOELG €ivar mOAD miBavd vo amopeivel 1 Paorn 0edouévev GE aovvens
kxatdotoon (inconsistent state). Oa npénel, AOWOV, VO VAGPYOVV UNXAVIGHLOL TOV VO TNV ENOVUPEPOVY GE
OUVEMN KOTAOTOON HE TN WKPOTEPT OLVOTN OMAOAED EVNUEPOOEMY KOl HE €EACQAMOUEVT TN
dwbeootnto. TV dcdopévev To omoio dev €xouv vmootel (nuid. H Swdikacio avty ovopdletol
emavopBwon (recovery).

Ot nepumtdoeig (3) kot (4) avripetoniloviotl oxeTikd e0KoAa Yioti pmopovpe va eggtdioovpe OAN v
TOPEIC, TOV TPOYPAUUATOS 1| TOV TPOYPOUUATOV TOV TPOKAAESOV TO TPOPANLO HEGH TOV Huepoloyiwy
(journals) mov kpatdel to cvoTNU Oloyeipiong TG Paong OedoUEV@OY, Kol VO KOVOUUE ETAVAPOPA
(rollback) Twv docoAnyidv mov Euevoy NITELEIG, MOTE Vo, avolpedoly ot aAlayég mov Eyvav otn Pdaon
dedopévav amo Tig doconyicg avtég. Mio S1QOPETIKY TEYVIKN MOV UTOPEl va ypnoiponombel yio v
OVTILETAOMION TOV TEPWMTMOCEDY QVTOV Eival va pUn yivovtal ot aAlayég amevbeiog ota dgdopéva g Paong,
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OALG og avTiypaed Tov. Av ot docoAnyicg {nticovy va mepdoovy ot oAhayég otn Baomn 1 TeppoTicovy
emuy®g (ne evtorég "Commit" 1 "End Transaction" ovtiotoyya), TOTE 10 GVIiypa@a YpaQOOVIOL GTOVG
diokovg Kot €Tol o1 oAlayES yivovton povileg. Av Oy, tOTE TO avTiypaea ayvoovvial H teyvikny avtn
ovoudletan kpvpy ceiidomoinon (shadow paging) Kot ¥pNOLOTOIEITOL GE OPKETO EUTOPIKE CLOTNULATO
dwyeipiong Paoewv dedopévav. Xe mepifdArov multimedia, PEPara, Ta dedopéva g Pdong Oa £xovv
OPKETA PeYOA0 OYKO Kot £TG1 OV €ival TPUKTIKO Vo KpOTARE avtiypoed Tovg. I't' avtd 10 AdYo, N Kpuoen
ogloonoinon Bo mpémel va PeATIBEL £T61 DOTE VO KPATOUVTOL OVTiYpapa LdVO Yo, Tig TIHEG ToVv aAAGCoLY,
M Vo KpaToOvTol Lovo ot PETAPBOAES TV TILAV Tov OAAGLoVY, av ovTd ivat OuvaTo.

Yty nepintwon (1) givan eniong duvatd vo emoavapépovpe Tig Socolnyies, vId TNV TPOVHTOHEST OU®G
0Tl o1 0ALOYEG oTO MUEPOLOYLO YphipovTan amevBeiag oto dioko, de ypnoyonoteitor dOnhadn evolapeon
pviAun (buffer) yio T1g evpep®OOEIG TV OpYEiOV OLTAOV.

H nepintoon (2) eivar avty mov Bo mpokoAécel o mePLoodTEPO MPOPANILOTO, AoV i0wS Yabohv
dedopéva Kot omd KAmolo NUEPOADYLO. TNV MEPITTOOTN aVTH apyikd Ba mpénel va. e§ac@aAicovpe OTL gival
dwBéoo o dedopéva mov dev £xovv vmootel Cnuid. Av ypnoipomolodpe dEATOL TPOG TO. EUTPOS, TOTE
OMMAELD, OTOL0LCONTOTE EKOOXTG CUVETAYETAL OMMAELD Kol OAMV TOV VEDTEPWV EKOOYMV, KOl GTNV akpaic
nepintoon mov Oo yabei n wpdTN €xdoyN YAveETOL OAOKANPO TO OVTIKEILEVO. AV ypMoILomolodie dEATA
TPOG T oW, TOTE ONMAEN. OMOLCONTOTE EKOOXNG CUVETAYETOL OMMAELD KOl OAWMV TOV MOAIOTEPOV
ekdoYDV, KOl 0TV axpoio tepintmon mov Ba xabel n tehevtaio ekdoyN XAVETOL OAOKATPO TO OVTIKEILEVO.
(Edd, epdécov ouvinBwmg ypelaldlaoTte TEPIGGOTEPO TIC MO NMPOCOOTEG €KOOYXEC, QaiveTol OoKOMO &val
TAEOVEKTNUA TOV OEATA TTPOG Ta. TiG®). APov PBpovpe To 0edopéVe TOV €ival S1OECTLLA, YPTOILOTOIOVUE TO
O TPOGPUTO AVTIYPOPO TNG PACTG Y10 VO AVOKTHGOVIE TO OVTIKEILEVO KOl TIG EKOOYEG VTIKEWEVMV TOV
£xouv kataoTpoPel. Av To NUEPOAGYIL OEV £X0VV KATAGTPUPEL TOTE umopovue vo enavaAdpfovpe (redo) Tig
oGO VYieg ekeiveg MOV £yvav LETA TO MO TPOGPATO OVTIIYPUPO KOl TOL OPOPOVV TO, OVTIKEILEVO TOV
véotnoav (nuég, Mote TeMKd va xdoovpe 660 T0 dUVOTO MYOTEPEG EVNUEPDOELG. Xe KObe mepinTwon
OLMG, HeTh and omoladnmote PAGPN VAIKOD 1 AOYIoNIKOD, cLVIoTOTOL £vag éleyyos ouvéreiag (consistency
check) otn Baon dedopévav, £101 MOTE va EVTOMIGTOOV Kot va. d10pBwBobV Tuxdv acuvéneleg Tov Exovv
TPOKOYEL

7.5. IIpofinuara  eléyyov avyyxpoviys mpoonéioaocns o hypermedia pdoeig
0E0OUEVMV

E@ocov pa hypermedia Bdon dedopévov Ba ypnoiponomdei og epiBaAiov ToAVTPOYPAULOTIGHOD, Oa
TPEMEL VAL LILAPYOLV Unyavicpoi ot onoiotl o avardfovv va dtopolpdoovy Tovg Topovg g Paong avapesa
08 aviaywvieTikés diepyasics (competing processes), £I61 MGTE VAL PNV TPOKVITOVV OGUVETEIEG KOL VO,
pelvetol n mlavotnte. a01eE00mY, aAAG Kot vo unv meplopiletar onpavtikd T diabeoiuotnia. Twv
Jdeoouévwyv (data availability).

Oo pénel vo onuelmdel €dM, 0TL 0 EAEYYXOG TNG GVYXPOVNG TPOCTEANCTG EIVOL £va. OvVOLYTO TPOPATLLL
Yo To TEPIOGATEPO EUMOPIKA cvothnoto hypermedia. To Notecards, yio mapdadetypa, €ixe oyediaotel
apyIKa Yo wepifailov evog yphoty (single-user environment). AAAa mpoiovta, onws too KMS, Intermedia
kot Neptune, AgitovpyoOv oe wepiffdliov mworddv ypnotcdv (multi-user environment) oAAd Ogv
vrootnpifouv Wwitepo €EelnNTNUEVOVG UNXOVICHOVG Y10. TOV EAEYYO NG GUYYXPOVNG Mpoomélaots (Yo
Topaoetyla, KovEVe GUOTNUO OV TaPEYEL €0IKO UNYOVIOUO Yo VO, €00TOlEL €vag ¥PNOTNG TOVG
VIOAOUTOVG OTAV TPOTIOETOL VO TPOTOTOLCEL KATOIEG TANPOPOPIES. aVTO UTOpEi va. Yivel povo Eupeca, e
TO YEVIKNG YpNoms epyaieion mov mopéxel to user interface, 1 €€ amd 10 ovotnue ([HALSS])). Zta
emopeva, 8o ayvonoovpe avtég TIG OMUTNOELS Yo vwoothpiln ovvepyaoiog (collaboration support) kot 6o
TEPLOPIOTOVLLE OTIG TEXVIKES Y10l dtauoipacud deoouévewy (data sharing).

211G ovpPaticég PACELS 0E00UEVMVY Ol UNYOVICHOL TOV XPTCILOTOIODVTOL Y10 SLOUOIPACHO OEGOUEVMV
BaoiCovtal ota dinpopaldueva kieiowuata (shared locks 1 S-locks), kot ota amokieiotikd KAcidduoTa
(exclusive locks 1 X-locks). 'Eva avtikeipevo 010 omoio €xetl yivel dapoipalopevo kAgidope and pio
docoinyia eivat duvato va daPactel amd dAdeg docornyies, OAAG OYL Kol Vo, TpOToTonOsl amd ovTéC, EVA
av 10 KAEdmuo ivol anokAEloTIKO, dev Umopel Vo, TPOoTEAUCTEL amd TIG GAAEG OOGOANYiEG, OVTE Yia
dwePoopa ovte Yoo Tpomomoinon. Mio d0cOANyic. ¥pNOHONOlEl S1OUOIPACIHN KAEWOMUOTO Y0l TO
avtikeipevo mov 0éhel HOVo va d1ofdoel Kol omOKAEIOTIKG KASWOMUATO Yo To. avTiKEipeva mov BEAeL va
TPOMONMOOEL. AVAAOYO, LE TO UNXOVICUO OV XPNOOTOlEiTaL, 1 OEC0UEVOT Kol 1 OMEAELOEPMOT TV
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KAEWOUATOV pnopel va yivetal o S10QPOPES PACELG MOG SOGOANYING: O MO CUVTNPNTIKOG UNXAVIGHOG
glval to xAeiowua oe pioo pdon (one phase locking), mov amattei OAo To KASIOMUOTO VO OECUEVOVTOL GTNV
oapyn Kol Vo aneAeufep@OVOVTOL 0TO TEAOG, EVA VOl IO EVEAKTO GYNLO €ival TO KAcidwua oe dbo paoeis
(two phase locking), 6mov o docoAnyio og pio TpdTN @don (Nt KAewdpata, oAAG dev pmopel va
oanmeLeVBepMTEL KOVEVO amd 0GU EYEL TAPEL, EVAD OTNV ENOUEVT] PACT] LTOPEL VO AMEALEVOEPDTEL KAEIWODULATO,
0ALG Ogv umopei vo {ntioet Kavovpio.

Eival, 01600, @avepo, 0Tt évag TETOL0G UNYOVIOUOS deV Umopel Vo QaplooTel o€ TepPaAlovia Omwg
oTO Y10 T0 0moio cLINTALE, Yot pHeldVEL dpapaTiKd TN olodsondtnTa TV dedopévav. Tpaypatt, o o
ovpfatikny Paon dedopévav €va amokAEloTIKO KAEidwpo B0 dlopkécel Yoo UEPIKO KAGGUOTO TOL
devteporéntov M Yoo Kamolo dgvtepdrenta, 000 ypeldletar dnAadn pio docoAnyic yoo va dwopdcet
dedopéva, vo kavel omoto eneEepyacio amatteiton Kot va, ypayel To. Kovovplo dedopéva. Avtifeta, o o
Baon doedopévav hypermedia, pior 6Hvod0G TPOMOMOMCENMY OE £VO, AVTIKEILEVO UTMOPEl VO S1OPKEGEL amod
HEPIKE AEMTO UEYPL OPKETEG MDPEG KOL, OV VIOOETHGOLHE TO HUNYXOVIOUO TV Olapolpalopevemy Kot
OMOKAEIOTIKAV KAEWWOUATOV, TO AVTIKEILEVO O€ Ba €ivor S10EGILO OTIG GAAEG OOCOANYIEG KOTH TO YPOVIKO
dtotnua ovtd. o 1o Adyo ovtd, ota hypermedia GuGTAROTO YPNCYOTOOVVIOL YEVIKG uAlara
rKiedwpare.  (soft lockings), OnAad” KAEWOUATE 7OV EMUTPEMOVY OGO TO OLVATOV  UEYUADTEPO
TOVTOYPOVIOUO OTIG TPOCTEAGTELS, avEdvovTag PEPato Tov KiVOLVO VO £XOVUE GVLYKPODOEIS EVRUEPDTEWY
(update conflicts) ((HALZSS]).

Xy kotnyopio TV HOAOKAOV KAsWopdtov 0o Bpodue 10 unyoavioud xAewddpotog tov KMS
(JAKS88]) mov ovopaleton aigicoolos éleyyos adyypovns mpooméioons (optimistic concurrency control).
YOUQ®VO LE TO UNYOVIoUO onTd gival duvotd kdmolo aviikeipevo (wlaioio (frame) otnv opoloyiol Tov
KMS) va tpononotlgital Tantdypova omd 0o 1 nePIoGOTEPOVS YPTOTES, OAAG LOVO 01 OAAAYEG TOV EVOG
xpo™ B0 ooV 6TO OpYIKd avTiKEipEVo, evid avTéEG TV GAAOV xpnotdv 8o cwbBolv oe kdmolo
TPOCWPWE OVTIKEILEVO, TPOKEWEVOL Ol XPTOTEC QVTOL VO UTOPOUV VO OTEKOVIGOVV GTNV KOVOUPLO
LOPOT] TOL OVTIKEWWEVOD TIG OAAYEG mTov €Kavay. Mmopel emiong kdmolog xpfotng vo "kiewmoel" Eva
OVTIKEIUEVO LLE TO VO GNUEIDCEL TAV® G' aLTO OTL EMOVUET VA TO TPOTOTOMGEL, VO GAGEL TO UVTIKEILEVO UE
TNV TPOELOONOINGT CVTH, Kol VO CUVEXIOEL KAVOVTOG OMOIEG TPOMOMOMOELS avTOS BELEL. YToTiBeTon 0Tt
évag GAAOG xpNoTNS mov Ba avakTioel apydtepa To avtikeipevo kol Oo gt v mpoewonoinon o Ba
apyioel vo, TO TPOTOTOolEL KL aVTOG, Kol OTL 0 XPHOTNG oL £PUAE OTO AVTIKEINEVO TNV TPOEdOTOinom, Ba
ofnoet 0tav kdvel 6oeg ahAayEg H0ele.

O punyoviopog avtog dpwg de cuvviotatal o€ Kopio nepintwon o€ £va mePIPAAAOV TOL TNpel EKOOYECS,
0QOoV 01 CAAOYEG KOTOAYOUV OTNV OMUlovpyics Kavodplov ekdox®@v Tig omoieg o ypnotng o mpémel
apyoTEPO VO amopaKpOVEL and TV Baomn. Ektog avtod, o mponyovuevog pnyaviopds dev gival amdivta
OCQUATG, Mo kol givarl duvatd KAmolog xpotng va Eexdoet va kavel To averionuo KAEidwua, 1 KOToog
GALOG XPNOTNG VO TO OYVONOEL 1] GKOUN 0 XPNOTNG oL £Kove To KAEdwUa va Eexdoetl va To offioct. Eivol
OaPEG OTL 1) €VOVVT Y10 TO JLOUOIPAGHS TV OVTIKELEV®V B0 TPENEL VAL TEPVAEL OTO GLOTNLO, dL0EIpIoTg
¢ Pdiong dedopévavy.

M Abon ¢' avtd 10 MPOPANUE givarl TO va vmapyEl évo kiAedi eyypopns (write key) yio xdOe
avtikeipevo g Paong dedopévav kat, o€ kKabe docoinyic mov {nTdel avayvwon 1 TPOnOnoincT KAmolwy
OVTIKEWEVMY, Vo divovTol ovTiypoaeo TV OVTIKEWEV®V ovTdv. Mo docoinyic 0o {ntder 1o rhewdi
€YYPOONG €VOC OVTIKEWEVOD OTOV MPOKEITOL VO TPOTOMOICEL TO OVTIKEILEVO 0vTO, Kol To KAEWi Oa
amglevBepmveTol 610 TEA0G TNG docoAnyiog 1 dtav 1 docoinyia eykatarelpdel (Le o evioAn "Abort
Transaction"). ‘'Oco o docoAnyio £xel T0 KAWL €yypaeng €vOC GVTIKEWWEVOD, Ol GAAES SOGOANYiES
pumopodv va dwfdcovy To avtikeipevo (vo mapovv OMAadT £va aviiypa@d Tov), OAAG Oyl Vo TO
tpomonomioovy. ' va Tpomomotioel (o docoAnyio éva avtikeipevo, Oa mpémel va Ppel ehebbepo 10
KAEL1 EYYPAPTG TOV OVTIKEWHEVOD OLTOV KO VO TO OEGUEDTEL.

X170 eninedo TV XPNOTAOV, 1 ATOKTNGT TOV KAEWSI00 EYYPOENS EVOG OVTIKEILEVOL Oa YiveTal HOVO UETA
oo o1 aiTnon TPOTONOINoNG TPOG TO GLATN IO dlxeipiong TG Paong dedouévav, aALd 1 VOVVT VTN
umopel va petaeepbei oto user interface, 10 omoio Oa Kavel pio TéTown aitnon OTaV, Yo TOPUSELYLLO, EVOG
¥PNONG KoAEl kamotlov editor. Mo, T€T010 alitnon Bo amoppinTeTOL OV KATOL0, GAAT doGOANYia Exel ekeivn
TN OTIYUN VIO TNV KOToYN TNG T0 KAEWI gyypoeng. Av pie docoAnyia (m.y. 1 dnpovpyio EvOg GLVIEGHOL)
OmOTEL TNV TPONONOINGT TEPIGGOTEPWV GO £VO OVTIKEWEVMV, Kol domioTmbel 611 kKdmowo and avtd dev
gival doBéoipa, T0TE B0 TPEMEL VO EYKATOAEITETAL, 0POV OV UTOPOVLLE VO TPOPAEWOVLLE Tl AMOTEAECULATO,
0o &xel M Tpomomoinom AVTIKEWEVOV TOV ONoi®wV To KAEWE €yypamng cival deopevpéva omd GAAES
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d0coANVYiec, Kot 00TE UMOPOVUE VO GPNGOVUE TN dOGOANVIN GE OVOUOVY, apOoy £Tol Bo pelwvOTav n
dwbeopnotnta TV dedopévev g Paong Kot Ba propovsay va dnpovpyndodv adiEEoda.

H ypfion tev KAE010V €Yypaens umopel vo, eKAENTUVOEL av Exovpe €va KAEWDT Ox1 Yo KGOE avTIKEIIEVO
OALG Yo KGOE peTafAnT) KAOE aVTIKEILEVOD. YTTAPYOUV OKOUO KOl WKTEG TEPUTTMGCELS, OTOV Y10 KOTOLES
KAGoelg €xovpe éva kAWl avé avtikeipevo, kot Yoo kOmoleg GAAec KAGOES €£xovpe Eva KAEWD ava
LETAPANTH OVTIKEWEVOU.

‘Onmg K1 av £YOVV TO TPAYLOTO, TO YU TOV KAEWIDV EYYPAPNG AMUITEL VO VITAPYOVV OIGUOIPGTILA
(shareable) kot amoxkAeloTIKO KAEWOMUOTO OTO EMINESD TV AEITOVPYIDV OVAYVOONG KO EYYPOOTS
OVTIKELEVMV OO TOVG KOl 0TOVG 010KOVg vrovoeital, onAadn, mwg otav pio. docolnyic dwfalel amd To
dioko évo avTikeipevo dev pmopel KOmo GAAN Vo TO TPOTOTOLACEL, V(D OTAV KATOL0 d0COANYin YpUPEL
ot10 oOloko éva avrtikeipevo, kapio, mTPOOTELOGOT ONO GAAEG OOGOANYIEG OEV EMITPEMETAL TAVE® OTO
avtikeigevo avtd. To oynque avtd eyyvdatar Ott gival addvato dVO XPNOTEG VO TPOTMONMOOVV TO 1010
avTiKeipevo tantdypova, evd TapaAANA e£oo@oAilel Tn OWOECILOTNTA TOV OVTIKEWEVMV, OQOV TO LN
Sopo1pao o KAEWMUOTO EYOVV TOAD LKPT| S1GpKELO.

Kot ot1g 1peig pebodovg mov gidape, n avayvoorn ninpogopidv and tn hypermedia Baorn dedopévamv
Bswpeitor OpooTnploTTe MOV pmopel vo yivetar Tovtdypova omd mOAAOVG ypnoteg pali yi To ido
dedopéva, evdd 1M Tpomomoinom TV TANPoYopldV Btwpeitan "amorkieoTikn" dpactnpidtnra, OmAodn
dpactnpidtnTo mov Pdvo Evag xpHotng Oo umopei va £xel kaBe eopd. Yrapyovv, motdc0, TEPMTMOGELS, TOV
glvol oKOMLO VO KAVOVLE EVOL AENTOTEPO YOPIOUO dPUCTNPLOTIHTMV OE UMOKAEIGTIKES Ko . Abo oyfiuata
oV pumopovv va, ypnoyoromBodv ([HALSS] kot [GARRS6]) ivau:

(1) H oavayvemon Oswpeiton pn omokAelotTikny opaotnpiotnte. H tpomonoinomn Olakpiveral o€
oyoliaoud (annotation) kot eyypags (write). O oxohMaocuods, dAadn 1 mpoodNKN cyoriwv 1/Kal
ONUEIDOEMY OTIG anobnKevpuEveg TANpogopics (Tpdypo mov 610 d1KO Hog HovIEAD LETOPPAleTon O
dnpovpyio KOvoVplV items pe GyOA 7)/Kol CUEIDMOEL Kol KOVOUPI®mV CLUVOEGLMV TTPOG Ta. items
ovtd), Oewpeitor pn  amokAeloTikny dpactnpotnte. H eyypaen, mov onuoivel oAloyf Tng
amofnkevpéVNg TANPoPoping, Bempeital omoKAEIoTIKY dpacTNPIOTNTA.

(2) H oavayvemon Oswpeitor pn omokAgoTiky Opaotnpiotnte. H tpomomnoinomn Olakpiveral o€
onuiovpyikn tpomoroinon (constructive modification) kot o€ kataotpopikii pomoroinon (destructive
modification). H dnpiovpyikny tpomonoinon, onAadf 1 TpochHikn TANPOQopIdY Kol 1 Onpovpyia
VEMV aVTIKEWNEVOY, Bewpeital pn amokAeloTikny dpactnpotnra. H kotactpoiky Tpomomoino,
dNAadn N ocAAayn 1 S10ypae TANPOPOPLOY Kol 1 O10ypOeT] OVTIKELEVMY, DE®PEITAL OMOKAEIOTIKT
dpactnpidtro.

Me 10 oynpote ovTé oVEAVETOL 1) TOALTAOKOTNTO TOL UNXOVICHOD 7oL €AEYYEL TN oVYyYXpovNn
TPOOTELACT], TOLTOYPOVE OUMG OLEAVETOL Kol 1] SLOBECIULOTNTO TOV AVTIKEWWEVOV KOl, KOTO GUVEMELQ,
LELDVETOL 0 XPOVOG OV B0 YPEIGTEL VO AVOILEVOLY 01 XPTOTES Y10, VO EKTEAEGOVV Lia eneepyaaia.

TéAOG, LIAMMVTOG Yiow oVYYPOVY TTpooTéAaon Ba mpémel va, kKavovpue €dkn pveia oto [NEUSS], 6mov
TEPLYPAPETAL £va TATNPEG LOVTELD Yio. 000OANYiEg o€ object-oriented Paoelg dedopuévav, Kat TpoTeEivovTaL
1 POoPOL UNYOVIOUOT Y10 TOV EAEYYO TNG GVYYPOVNG TPOCTELUCTG.
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8. USER INTERFACE I'NA HYPERMEDIA BAXEIX AEAOMENQN

8.1. Amraumijoeig y1a to user interface ce nepifaiiov hypermedia

To user interface €ivot éva omd To MO ONUAVTIKE OTOWEI £VOG VTOAOYIOTIKOD GUGTNHUATOS, APOV
OmOTEAEL TOV S1AOPOLLO EMKOWVMVIOG TOV GUOTHLLOTOG LE TOVG YPTOTEC. AV KOl aVTO gival KO TOPadEKTO,
pévo 1o terevtaio ypovia £xel ekdNAMBEL evolapépov mpog TV KatevbBuvon tng Pektioong tov user
interface. Qg T@po, KUPIWS 0TA PLEYAAN VTOAOYIOTIKG GLOTNHUATA, GUVAVTOLGOE interfaces mov kaOe GALO
TOPG EIAMKG TPOG TOVG YPTOTES NTAV, LE ATOTELEGLLO VO amoBopphVOVTaL 01 TEAEVTOIOL Ol TN XP1oT TMV
vroroylot@v. Ta mpoPAfnota wov Oo avtipetmnicovpe av tpoceyyicovpe 1o user interface pe tov 1pdno
oV MG Thpo €xel akohovbnBei, eivol mepiocotepa oe €va mepiPdAiov hypermedia, apevog Adywm ToL
TePGOTION OYKOL TANPOQOpicg mov vrdpyxel pEca oTn PAacn OedOUEVOV, KO OQETEPOV AOY® TNG
TOAVTTAOKOTNTOG TOV AETOVPYIOV mov Bo mpénel vo, vmootnpiloviat. Eivar capég 611 6o mpénel va
viobetnoovpe pHior EVOAAUKTIKT TPOCEYYIOT), TPOCAVOUTOAOUEVT] OTIS AVAYKES TV XpNnoT®v. "ETol, Katd T0
oxedloopd Tov user interface 0o mpémet va Adfovpe vioym ta akdlovoo:

(1) Xt0 eninedo ToV VAKOV, B TPEMEL VO, LITAPYEL O KATAAANAOG EEOTAIOUOC Vil TNV VTOGTAPIEN TG
dnpovpyiog, mopovsioong Kot Tpomomoinong Kabe Tumov dedopévev TTOV UTOpEl Vo, MEPIEYEL M
hypermedia Bdon dedopévav. Xtn katnyopio avti vadyovtol deryuatoiiates (samplers), copwtés
emovag (scanners), €0KéG 000veg Yo Topovsioon YPoeIKAVY, Nyeio KAT. Oo mpémel emiong va
VIOPYOVY TEPIPEPELNKE LLE TO OTTOi0 0 ¥PTOTNG B0 CAANAEMIOPA LE TO VITOAOYIOTIKO GUGTINHO, OTMG
TANKTPoAdYID, movtikio. (mice), omtikd poAdfia (light pens), k.6. Oo TPEMEL Vo YPNOLOTOIOVVTOL
006veg bitmapped, Tov vo, ETITPETOVY TNV TOPOLGINGCT O)L LOVO KEWWEVOV OAAG KOl YPOPIKMYV.
(2) To user interface 0o mpémel vo yel ™ Jdvvardtyra allayov (modifiability), ™ Jdvvardtyra
emextaoewy (extensibility) mpokelévoy vo KOADTTEL KOWVOUPLES OVOAYKEG, KO TN OUVATOTHTR VO,
mpooapuoletor (tailorability) oTig avaykeg 1 TIC TPOTIUAGELG TOV KAOE YpHOTN.
(3) Oa mpémel vo TopEXOVTOL EPYUAEID KOl ETOTTIKG LEGO TOV VO ENTPENOVY TOCO TNV AEPITAAVHON
(navigation) evog ypnotn péca otn Paom dedopévav, 060 Kol TNV vrofoli] epwthoewy (querying).
(4) O yepiopdc TV aviikelévoy Ba mpénel va givar 660 10 duVOTOV MO ouoiduoppos (uniform).
Av16 0o Pfonbnoetl Toug xpnoteg va eoikelmbovV o ypiyopo Le To interface, kot o Tovg EMTPEYEL
Vo EKTELEGOVV T10 am0d0TIKA TIS Epyacicg Tovg ([TANS9a]).
(5) Ot Aertovpyieg mov exTEAOVVTOL OO TO GVOTNUA €ival TOADTAOKEG, Ol YPNOTES QUG TPEMEL VOl
TPOPLAGGCOVTOL OO CVTH TNV TOAVTAOKOTITO, KOl VO, LTOPOVV VO, EKTEAEGOVV OAEG TIG AEITOVPYiES e
amhd tpomo. Ot Pacikéc Aettovpyieg Oo mpénetl va eKTEAODVTOL GE €Vl KOTO KavOve, Kot 0O TO TOAD
prpata ([TAN89a)).
(6) To user interface B0 Tpénel va givat 060 o "Puokd" yivetal. H "puowodtnta" dev gival KTl TOV
umopel vo. TpocdlopIoTEL [LE TUTIKA KPLTPLo, GAAG LoV dtoncOnTikd. MeTa&d TV XOPaKTNPIOTIKGOV
OV TPOAYOLV TNV PLOIKOTNTE. TOV user interface givol ((PARS89]):
(a) n xprom Oyt LOVO KEWWEVOD, OALG OKOLLO. YOV KOl EIKOVAV,
(B) n duvatotnTo Vo PAETOVY 01 YPNOTEG O YEVIKEG KO O EOTKEG OMOYELG TMV AVTIKEILEVAY,
(v) n dvvatdTNTO VO EKTEAOVV 01 XPNOTESG ovayeTioTikég avalntioels (associative search) (onAadn
vo avalntovv avtikeipevo oyeTikd Le ovtd mov e&etalouvy),
(0) N xpOM QVTIKELEVOV KOL VOTLAT®V LLE TO 0mToio o1 xpioteg £xovv e&okelmbei ([TANSa)),
(8) N TopovsicoT TNG TANPOPOPING COLEPMVA LLE TIG OVAYKES TV XPTOTAOV KOl
(oT) 1 dLVATOTNTE VO OAANAETIOPODY 01 XPNOTEG LE TO ovTIKEILEVD TOV interface amevOeiog, kot
Oyt ndvo pEcm Kamolog yAdaoag evioddv (command language).
Ynapyet oxopa 1 aroyn 0Tt £va interface yivetol mo UGIKO av 0 XPNOTNG UTOPEL Vo dDGEL EVIOAES
1600 e €va TovTikt (mouse), 660 Kol XPOYOTOIOVTAS Kamoln YA®ooa, euaikni 1 un ([POG8S)).
(7) H exudbnon tov user interface amd toug xpnoteg Oo mpémel va givar €0koAN. Ag onuelwdei ot1
avTo givar éva Eexwplotd onpeio amd ta mponyodeva, kabhg ival duvatd vo dlobétel éva interface
OAQL TOL TPOTYOVUEVO, JOPOUKTNPIOTIKGE KOl 1) EKHLAONGCT TOL Vo €ival TapdAo TG SVGKOAN, AOY®

-62-



Kepdhato 8 - User Interface

KOKOU OYESACHOD 1] GAL®V OTEAELDV.

(8) To user interface 0o mpénel va mapExel epyolreio mov Ba Bonbovv TOVG XPNOTEG OE MEPIMTAGEL
arompooovarodionot (disorientation), oOnhadn o6tav cvpuPei, katd Tn S1GPKE TNG TEPUAGVNONG, VO
unv &Epouvv ot yxpnoteg o€ moto onueio g Paong dedouévav Ppiokoviol | nwg Ppébnkav exel
([CON87)).

(9) OrypnioTeg dev UTOPOVV LE KOVEVOV TPOTTO VO SIYEPIOTOVY OAN TNV TANPOPOPIc TOV VITAPYEL OTN
Baon dedopévamv. To user interface Oa mpénel vor GIATPAPEL TV TANPOGOPIic, GVTN Kol VO TPOVOLAlEL
OTOVG YPNOTEG LOVO £VOL KOUUATL TNG. TNV 10avVIKH Ttepintmon Ba mapovoidletal o€ kdbe ypniot M
TANpoYopia TOv ToV evOlOPEPEL Kol Lovo ot BéBata, 010 mpotewduevo poviérlo, 1 aprodotnta
Yo 10 QIATpApIopa TNG TANpogopiag £xel petapepbel and To eninedo Tov user interface oto eminedo
¢ Pdiong dedopévav, omov opifovtol Kot ot OYELS.

(10) Ot onpoociohoyucoi deopoi peETasD TV avTikelwévey Oa npénet va eaivovtol kabapd. Etot, katd
MV Topovcioorn eveg item oTov yphotn, Ba mpémel va eaivovtol Ta onueic on' 0mov EeKvouv 1
KataAfyovv odvdeopol. O 1pdnog g mapovsioong Ba e&aptdtar amd TV @O TV items (text,
image, KAT.), Kot evOEXOLEVMG KOl 0d TOVG TOTOVS TMV GUVOECULOV.

(11) To user interface 0o mpémel vo TopEYEL TPOOTEAOCT OE OVTO HEC® TOPabOpmV 1 GAA®V
UNYOVICUAOY GE gpyaAgio. VYNMAOD emmmeédov mov Bo. AMOTEAOVV GVOTOOTOOTO TUNMO TNng Pdong
dedopévay, Ommg epyolreio Yo TOV EAEYXO TNG OKEPALOTNTOG KOL TNG OCULVEMELNS TMV OEO0UEVOV,
TOKETO AOYIGHIKOD Yol TNV ENeEEPYOsia. TV SopOp®V TOTWMV dedopévmv, epyaieia mov va, fondoldy
TOVG YPTOTES VO AVOKOADWOUV SEGLOVG HETOED AVTIKEILEV®MY, EPYOLEID Y10, VTOOTNPIEN OMOPACEWDY
Kot 0vVAALOT) KATOOTACEWY, KAT,

(12) ®a npénel vo umopel 0 xpnoTNg vo PAETEL TAVTOXPOVO TEPLOCOTEPO OO EVOL AVTIKEILEVD GTNV
006vn. o va yivel katt této10 Oo mpénel T0 ocvotNUe vo vrootnpilel mapdduvpa, To omoio KoTH
npotipunon Ba akolovBolv Kamolo Kabiepmpéva rpdtora (standards) (my. X-Windows).

(13) ®a mpénet vo, vdpyet fonbeia koxa t yphon (on-line help), n onoia Oa e&nyei oTOVG YPHOTESG TO
TL WTopoVV 1) TPEMEL VO, KAVOLV 0TI d1apopeg eplotdoeig. H fondeia avtr 0o npémet va eivar copng
Kot E0ANTT, 0ALG Oyl TOGO eKTETAUEVT] BOTE VO YIVETOL dSVGYPNCTN 1| KOVPUGTIK.

H xotaokevn evog user interface pe OAQ T O TAVEO YOPOKTNPIOTIKC, Giyovpo dev gival amAr viodeo.
B TPEMEL, WOTOGO, VO YiVEL KATAVONTO OTL 1] VTOOTNPIEN TMV YOUPOKTPIGTIKAOV AUTMV, GTO GUVOAS TOVG 1)
Katd évo HEYOLo HEPOG, gival amoADTMG amopaitnIn oV OEAOVE VO EKUETOAAEVTOVUE TIG OVVOTOTNTES TOV
pog mapéyovv ot hypermedia Baoeig dedopévay.

8.2. Movtélo ya user interface oe nepiffaiiov hypermedia

Booopévot otig amoitioelg Yo To user interface mov mapovclacoEe 6TV TPONYOVUEVT] TOPAYPAPO, Oa
TPOYWPNOOVUE €0M OTNV TEPLYPAPT] €vOG HoviéLov yio user interface mov 6o KOAOMTEL TIG AMOLTHGELG
avtéG. Ynobétovpe 0Tt givan dtaBéoia, amd TV TAELPE TOV VAKOD 0 e£0MAGUOC TOV TTEPLYPAYOUE GTNV
TPOTYOVLEVT TOPAYPUPO, KOl OO THV TAEVPE TOV AOYICUIKOD KOMO10 GVOTNILA Topaddpmy.

KaBe avtikeipevo mov o ypfiotng enréyet O mopovoidletal og évo ywplotd mopadupo g 086vns. Ot
xpNot1es B0 pmopodv vor KIVIGOUV, Vo HIKPOVOUV 1] VO UEYOADOOLV TO TOpAdupe. mOov VAGPYOLV
OMO10ONTTOTE OTIYU| OTNV 000VT], PTIAYVOVTOG LLE QVTOV TOV TPOTO TNV 000V COUPOVE UE TIG TPOCWOTIKES
TOVG TPOTIUNCELG.

Enedn 10 mA700¢ 1@V mopabipwv m1ov PUTopody Vo OTEKOVIGTOOV TOVTOYPOVE, 0TIV 000V, KaO®OG Kot
T0 TAN00G TOV AVTIKEWWEVOV OV UTOPoUV KOmolo 0edonévn oTiyun vo Bpickoviol otn puviun, sivol
TEPLOPIGUEVO, B0 TPENEL VAL VITAPYEL KATOL0, TOMTIKY] OVTIKATAGTOONG, 0 mpémel dnAadn vo opileton note
Kot TAG £va avTIKeipevo 0o mavel va angkoviletar otny 000vn, TPOKEWEVOD VO Tapay®PRCEL T 0€0m ToV
0€ KOMOl0 GAA0. Mio amAn] GAAG OPKETE amOdOTIKT TEXVIKN MOV Umopel vo ypnoponombel edd eivor n
texvikn FIFO, cbpewva pe tnv onoio 1o avtikeipevo mov avaxtiinke tp®d@to 0o eivon avtd mov mpdto Oa
nopoyopei T BEomn Tov o€ KAMO0 KavoVplo, 6TaY TO TANO0G TV drbéciumy Tapabipwv egavtieitat. O
Kk@0e ypfotns, PBéPora, Bo pmopei va opilel av M ovikatdotaon Oo yivetar pe to oynuo FIFO 7
0mo100NTOTE GAAO OYTLLO TEAMKA ypnoiponomBel 1 av, 6tav Tpénel va Yivel avtikatdotoon, 0o anoeacilet
0 1010G Y10 TO TTO10 OVTIKEILEVO Ot OVTIKATOCTAOEL.

‘Ot0v T0 OVTIKEILEVO OV EMAEYETOL TPOG MAPOLVTinoT o€ ypnoLomotel TV 000V Yo OmEKOVIOT (TT.).
otav eivol éva item mov mepiEyxel Mo 1 OTAV XPNOYOMOLEITOL YO, TNV OMEKOVIOT TOV KATOlo, E101KO
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neplpePelnkd), T0TE TO avtiotoro mapddvpo O kataAapuPdverol € OAOKANPOL OO T GTLLOCIOAOYIKA
dedopéva Tov TEPILOUPAVEL TO OVTIKEILEVO, eV OTNV avTifeTn TepinT®mon 0 YMPog Tov Tapabvpov Oa
Lo1paleTol aVALEGH OTO, CTULAGLOAOYIKE Ko 1) dedoUEVDL.

O TPENEL AKOUN VO VTTAPYEL £va Tapdbvpo 0md T0 0moio 01 XPNOTEG Bol SUTLITAOVOVY EPWTNOELS TPOG
M Bdion dedopévamv, Kot 6To omoio Ba TapovslalovTal 1o AMOTEAEGLOTO TMV EPMTICEDV QVTMOY, KOl £VOl
dg01EPO TOPEOLPO Mo TO 0moio Ot ¥PNoTEG O UTOPOVV VO, dIVOVY EVIOAEG TOL AELTOVPYIKOD GUGTHLLOTOG.
To va vrdpyovv Eexwpilotd mapddupa yio T Pondelo Katd T ¥PNON KOl TO S10YPALLLLATE, TOVG YOPTES KO
T GALOL EMOTTIKG LEGT, OEV EIVOL OMAPAITNTO, POV PTOPOLV VO YPNCILOTONBOVV Y10 TOVG GKOTOVS 0uTOVG
T TaPEOvVPO TOV XPTGULOTOLOVVTAL KOL Y10 TV TOPOVGIOoT] TMV OVTIKELEVMV.

H enextaoldtTnTo Kot 1 TPOTonoGILoTTe TOV user interface, kaOdg Kot 1 OLOIOLOPPT OVTILETOTION
TOV OVTIKEIREVOV, eEac@aAileTal and Tov oYEdIAGHO TOV GOUP®VE LE TO object-oriented poviéro, apod Ta
TPOAVOPEPOEVTO  YUPOKTNPIOTIKE €ivar €yyevi] o6T0 HOVTEAO oavTd. H duvoToTNnTe. GUGYETIOTIKNG
avalitnong mopéyetol and TOLg GUVOECHOVG KOl TIG WO10TNTEG, 1 aKOUN Kot and epyoreio avalhtnons
keévoo (text searching). H mpocoappooticotntd tov user interface otig avaykeg kdbe ypnotn pumopel va
eEaopolotel and v dmapén mapapéTpov mov Ba Exovv apykd kamoleg mpoxabopiouéves Tiués (default
values), Tig onoieg Opmg ot ypnoteg Bo pmopovv va oAralovv. Ot Tipég avtég umopei va apopoldv 1O
péytoto mAnBog mapabdpwv mov Ba Ppiokovral oty 006vn, To pEYEBOG Kot TN BEGT TOVG, T XPDOUOTO TOV
00 ¥PNOLOTOI0VVTAL, TO GYNLO TV S1APOPOV KOVUTLDV, K.0.

8.3. llepimiavnyon ce hypermedia facers deoouévamv

H mepurAdvnon og pia Baon dgdopéveov gival pio and Tig To SNUAVTIKEG AEITOVPYIEG TOV UTOPOLV OL
xpNotes va emterécovv. Edikdtepa o8 &va EKTAOELTIKG TEPIPAALOV, Yo TOPAOELYUA, T TEPUTAAVTION
pmopel va anoderyfel onpoaviikd Bofnua yio vo ovokaADTTOVV Ol EKTOIGEVOUEVOL KAVOUPLa YVAMGT] KOl VoL
TN owvdéovy pe TN yvaeon wov )om kotéxovy ([KIB89]). I'a v vmoothpiEn g mepumAdvnong 1o user
interface Bo mpénet va weplopfavet Evav browser ([TAN8IB]), kot dAla fondnTikd epyoreio Kot ETOTTICG
péca, pepkd omd ta omoia 0o gival:

(1) Tomixoi xon yevikoi ydptes (local kau global maps) tng Paong dedopévav ([GARRS6]). 'Evag
TOTIKOG YGpTNG B0 dciyvel To items mov cuvdEovTan Pe To item TO omoio ekeivn TN OTIYUN O XPNOTNG
e€etalel, mapEYOVTOG CPKETEG TANPOPOPIEG VIO TOVG EIGEPYOUEVOVS Kol EEEPYOUEVOVG GLVIEGLOVG
(iomg T1g AyKVPEG KOl TOVG TOTOVG TOVG), EVA £VOG YEVIKOG YOpTNG Oa deiyvel Eva peyolvtepo LEPOG
g Pdiong dedopévav, divovtag OU®S AyoTepT) TANPOPOPIN Y10 TIG GUVOETELS.

(2) I'evika owypippazo (overview diagrams) mov 0o ameucovilovv oAdKANpN TN hypermedia Pdaon
dedopévav mg éva 0ikTvo amd items kot GUVOESHOVS, 1 O AEITOVPYOVV MG £va. KUAIOUEVO TOPABVPO
Tavm omd 1o 4ikTLO CWTO Kot B0 LTOPOVV VA £0TIGL0VY b uaKpid. | amd Kovia (zoom-in 1) zoom-out,
avtiotoo) ((HAR89a], [KIB89] kou [SHU89]). Avdroya pe 10 1600 moAOTAOKO Oa amoPCIOTEL VO
glval éva T€1010 ddypappa, puropel vo, anodobel onuacio 0TI anOOTACELS HETAED TV KOUP®V TOV
S1KTH0V, 0TO €100 TOV YPOUUADV UE TIG 0TOieg CLUVOEOVTOL O1 KOUPOL, OTNV TPOoORTIKT (avV TO GYNUa
glval TPIod1AoTOTO) Kol GE GAAQ YOPOKTNPIOTIKA. Av TpOKeETal ylo. peydia oiktuva, £va TETOL0
Sdwbypappo umopei v €xel ko Tn ooun evog vmepypdpov (hypergraph), dnioadn evog ypaeov Tov
omoiov ot kouPot givan emiong ypapot koK., uéxpt 7p2 enineda ([SHUSI)). Yrdapyovv, ®co1d00, €00,
apketd mpoPAnpata avanapdotacns ([TANSIB]).

(3) Ewwm evrodsy omoboywpnons (backtrack command) mov 0o avokoiei 10 apécmg mponyovuUEeVo
item mov emioképOnke évag xpnotng ([AKS88]). Apketéc @opég civar duvotd vo akoAovOnoEL
K@mo10g ¥pNoTNG v GUVOESHO TTOL dev KOTOANYEL oTIG {nToduEVES TANpoYopies, 1| vo Ppedei Yo
0mo1007moTe AOY0 G KOMO10 item TOv gV TOV EVOPEPEL YO TIG MEPWMTMOOELS aVTEG Eival KaAd va
TOPEYETOL KAMO10G (UETOG TPOTOG VO YUPIGEL 0 XpNoTNG Tiow oto mponyovuevo item ([HARSIPB]).

(4) 'Evo apyeio yio kGBe ypfoTN LE TO 10TOPIKO TNG TopEing Tov péoa ot Paon dedoUévmV, £T01 DOTE
oTOG Vo, umopei va. det Ta items To omoio €EETOOE, KO EVOEYOUEVMG VO Eovayvpioel o€ Eva and avTd
([APP87] kot [HARS9B]).

(5) Owyeig mpooavaroliouod (landmark views) kot dweis mpoormtikic (fisheye views) ([PARS89],
[HARS89B] woi [FUR86]). Mo o6yn mpocovatoMopold 0o oOgiyvel tn oyetiki] 0&om kdmoiwv
OVTIKEWLEVOV TTOV £XOVV OPIOTEL WG CTUAVTIKA Omd €va YPNOTH, WG TPOS TO AVIIKEILEVO TO OTOi0 O
xpos ovth ™ otiypn egetalel. Avtd yivetan kot' avoloyio pe Tn ouviBela Tov avlpdrmv va
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TPocavaToAilovTal HECH OTIS MOAES HE TO VO OMOUVIUOVEDOUV KEOMOW OMUOVIIKG onpeio, kot

Kkatémy vo evtoniCouv to vidhowo onpeio og oyéon pe avtd. Mia dyn mpoonTikig Ba dgiyvel o

YEVIKT amoy™ TG Pdong dedopévav e LeyaADTEPT OU®G AETTOUEPELD OTO, KOVTIVE OTULEID.

(6) IpoxaBopiouéveg dadpopés. Otav kamolog xprotg eviomilel kanolo evolopEpovoa dladpopn Ba

npéneL vo uopel vo, TNy omodniedel, £To1 Mote va ypnoonombei apyotepa ((HARSIB]).

(7) Home items yio 6A0vg TOVG ¥proteg (avaroya pe 1o "home item" mov cvvavtdpe oto HyperCard

([APP87])). Kabe xpfiotng Ba umopei onowdnmote otiypn vo petapepdei oto d1kd tov home item pe

L0 GUYKEKPILEVT] EVTOAT.

(8) Avvatdtnra Yoo avTieToiynon cLVUPOAKAOV OVOUAT®MV G€ items Kot pio €101kn evtoAn "IInyoive"”

("Go to"), n omoia B avaxoiel kKGmolo cuykekpylévo item mov o ypfotng Ou opilel ((HARS9B]). H

duvaTdTNTO 0T pmopel v EKAENTLVOEL [LE TO Vo U HOPKAPOVTOL ATAMS OAOKAN PO items GAAG Kot

Tpuquate multimedia mAnpoeopidv péca oc items ([TANSIB]).

H meputhdvnon Oa yivetal 6to peyahdtepo PéPOG TG Ue Tn Porfcia evOg TOVTIKION, EV(, OV O YPHOTNG

To embopel, o pmopel vo emTLYYAVETOL HECH EVIOMMV KOmOlog €0KNG YAdooac. Ot dykvpeg TV
ovvosonmv péca oe kabe item B opilovv kovumid (buttons) ov kdmwolog XPNOTNG TATHGEL £V KOVUT
001 YMVTOG TOV KEPGOPO TOV TOVTIKIOD TAV® TOL KOl TOTMOVTNG £VO OO TO KOLUMIG TOV TOVTIKION, Oa
dwaoyioel ovtépaTa TOV aVTioTOL0 GVVOEGHO Kot Bo avaKToEL TO item wov PpiokeTol 6T0 GALO GKPO TOV
ovvogopov. Ta kovumid mov opifovtal amd TIC AYKVPEG TV GUVOECUWV B0 TPEMEL Vo €ival ELQaAVT] GTOV
xpot. Eto1, o items tOmOVL text, pumopel T0 KEIUEVO MOV LVWAPYEL MEGO OTNV GyKvpa Vo epeaviletot
VIOYPOLUGUEVO 1| HE CVTECTPUUUEVE XPOUATO, GE items TOTOL image PmopEl 1 (yKvpa KOl TO AVTIGTOLXO
xovpumi vo opilovtar and éva mAaiclo, koK. Ot cOvdespol mov Eekwvdve omd, N KOTOANyouV o€, éva
OAOKANPO item, Kot To avTIGTOLYO KOVUTIE, UTOoPOvV Vo Topovstdiovtal Oyt 6To mapdfupo Tov item aAAG
070 TapaBLPO 6OV PPICKOVTOL TO, CTIULAGIOAOYIKE dESOUEVAL

8.4. Yrofoin epmwnijoccwv e hypermedia facerg dosdouévav

M EVOAAGKTIKT] TPOGEYYIGT Y10 TNV OVOKTNOY TANPOoQopiog amd o Baon dsdopévav, givol m
vroforn epotioemv. Tdoo 1 mepumhdvnon 660 kol 1) VTOPOAN EPMTHGEMV £YOVV SOKILAGTEL GTA KAAGIKA
ovotniuate Swyeipiong Pdoswv odedopévav (1 LTOPOAN EPMINCEWV GTO OYECWOKO HOVTEAO KOl
TEPUTAAVIOT GTO 1EPUPYIKO KOl TO SIKTVMTO), KOl EYOVV SAMIOTMOEL TAEOVEKTNLATA KOl LEIOVEKTILLOTO OE
k@0 pio and avtég (Yo mapdderypa, n SQL dev eival apKeTE EKQPACTIKN Y10 VO VTOAOYIGEL TO uetafatino
KAeioo (transitive closure) kanotog oyéong, evad M arwotiunon (evaluation) pog epdTNONG 6TO TEPPAALOV
J0G OIKTVOTNG 1) 1epapy kg Paong dedopuévav amaitel ToAD TePIoGOTEPT TPOOTADELL O TNV TAELPA TOV
ypot an' 61t Bo amortovoe, wy., pe SQL). H duvardotnto vmoPoing epwtioemv tivar amopaitnto
CUUTANPOLLE 6TV TTEPUAGVT|ON o€ évo mepPaiAov hypermedia, apob N wepmAdvnon péca o€ pia faor pLe
moveo and 500 mepimov avtikeipevo yivetor mpoPAnuatikn” emiong, dev €ival OMOAVIO TO QOIVOUEVO VO
UTOPOVV 01 XPNOTES VA TEPLYPAYOVY ENOKPIPDS TNV TANPoPopia Tov BEAOVY, GALG Vo punv EEpouy TTov
Bpioxetal ((HAL88] ko [CONST]). I1€pa amd avtd, avarioyo e TNV VUGN TNG EPAPLOYNS, 1 1io 7 1 GAAN
oamo auTég TIG Tpooeyyioelg umopei va eaivetal wo "euotkn”, evd Bo mpénel va Anedel voyn 6TL GALOL
YPNOTES TPOTILOVV, YEVIK(, TNV LIOPOAN €pMOTNOEMV, Kol GALOL TNV TEpmAGYNON. Ao auTd KobioToTol
eovepd 611 1 Paomn dedopévav Ba mpénetl va vrootnpilel Eva unyoviopd voPoAng epmticewy, dnAadn
Kamoto YA®ooo 6Ty omoio o1 epwTNoelg avtég Bo datvndvovtal. H yYAdooo avtn Ba mpénet va givol amin
OTNV EKRLAONOT TNG, GALA TOPUAANAN EKQPOCTIKH KOl KOVTIVI] OO GIOYT LOPENG 0T QLGIKT YADGGO, Kol
00 TPEMEL VO EMTPENEL GTO XPNOTN VO EKUETOAAEVTEL TO GOVOAO TV dLVATOTHTOV TNG PAoTg dedoUEV@Y.
Y10 mopaptnuo B meprypdeeton 1 HYQL (Hypermedia Query Language), m omoio. mioTtedovpe 0Tl
avtamokpiverol otig mpodioypapés avtés. H HYQL vrnootnpilel kot toug 600 tOmovg avalninong mwov
avaeépovtol oto [HALSS], dniadn v avalrtnon ws mpos to mepieyouevo (content search) kot tnv
avalhtnon wg mpog m doun (structure search). v avalitnon ©g TPOG T0 TEPLEYOLEVO O XPNOTNG UTOpPEl
VO XPNOILOTOMOEL KPITNPLO. TOV OQOPOVV TNV TEPLYPUPT, €VOG OVTIKELEVOV, TIG 1010TNTEG TOV, TO
OLYYPOQEX TOV, TN YPOVIKY GTLYUH TTOL dNIIOVPYHONKE, TOV TOTO TOL Kol TO TEPLEXOUEVE Tov (' oWTO TO
onueio, wOTOGO, VIAPYOVY OKOUT avoryTd (nTAOTO, OTMG, Yo Tapadetypa, 1 avalntnorn evog TUNHATOG
€IKOVOG UEGO 0€ €va. ovTIKEILEVO TOMOVL image, 1 evOg TUNLOTOG YOV UEGO GE VO OVTIKEILEVO TOTOV
audio). Zmnv avalitnon ®g mpog Tn S0 Ol YPHOTEG UTOPOVV VO YPNOLOTOIGOVY KPLTHPLN TOV 0POPOVV
TN ovoyétion tev items petad Tovg PEG® cuvdéopwv (OnAadn To av Kamolwo items cvoyetilovion pe
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ovvoeoNO 0 omoiog €xel Evav KoBopiopévo TOmo 1 PApog mov va. BpickeTor 6€ KO0 d1AGTNLLe, 1) TO OV TO
apYIKO M TEAKO item KAMOOV GUVOECHOVL AANPODV KOmoleg mpolmodécels, KTA.). @a mpémel va
ONUEIMOOVUE OTL 01 OVO OLTEG LOPPES avalNTNong LToPohY Vo, GLVIVOGTOLY, KOOMG KPITHplo, Kot TV d0O
TOT@V UTOPOLV Vo, YpNoILonomBovy otny ida epdTNON.

To yeyovdg avtd, 6 GLUVOVACUO LE TNV VIOOTAPIEN pwiiaouévay epwthoewy (nested queries), kavel
v HYQL o oA oyvpn yAd@ooa avalitnong. Xtnv HYQL ewodyeton | évvota g Alotag emikorvawviog
(communication list). H Alota emkowvaviog £xel 0KOTO Vo amoONKeVEL TO AMOTEAECUATO, TOV EPOTIOEMV
OV 01 YPNOTEG VIOPGAOVY TNV PaoT dedoUEVMV (TOVG TPOGIIOPIGTEG TV OVTIKEWLEVOV 1), OTNV E01KN
MEPIMTOOT MOV TPOKEITOL Yiol items, Kol TNV TEPLYPAPT] TOV OVIICTOLXEL 0€ KGOE TPOGOI0PIoTY], TOV TONO
Tov item ko1l TN AOTO TV 1810TATOV), KOl OO OUTHY Ol XPNOTEG UTOPOVV VO, SIHAEYOLV TAEOV T
avtikeipevo ta onoio Oo enefepyactovv. H dmapén g Aotog entkowvaviag emiPairetot yio 600 Adyovg:

(1) Avtifeto pe 0Tt cuppaivel ot KAaoKEG Pacelg dedopévav, o pio hypermedia Baor dedopévav
glval TpaKTIKG adVVITO VO TOPOLGIOGTOVV TOVTOYPOVE OAO TO OVTIKEILEVO TOV EMIGTPEPOVTOL GTO
OMOTEAECHO. HI0G EPMTNONG, 0POD aPevOg TOo TANB0G TV Topabipmv eival TEPIOPIGUEVO, KOL
QQETEPOV 1] TOVTOYPOVT TEPOVGINGCT) TEPIGCOTEPMY TOV EVOG OVTIKEWEV®V TOTOL audio, KivoOULeEVOV
vpap®v i video dev £yl vomuo yoti Eemepva Tig SuVATOTNTES OAVTIANYNG TMV XPNOTOV.

(2) e apketég mEPMTMOOELG Eival amopaitnTo vo emAEEEL 0 ¥pNoTng aKpiPmg éva aviikeipevo (m.y.
oTNV €pATNOT MOV TPocdlopilel TO apyko item £vOg GLUVOEGLOV), KOl £TGL, [LE TN AIOTO EMKOWVOVING,
OMOAAGCOETAL O XPNOTNG OMO TNV VAOYPEMOT VO EMAVASIOTUAMGCEL TNV OPYIKTY EPMTNON UE 7O
TEPLOPIOTIKA KPITNPLOL, TPOKEILEVOD TO OMOTEAEOUE TNG VO ivan €va pdvo avtikeipevo. H dadikacio
ot B Tav dGAA®ote xpovoPdpa, aeod Ba Enpene vo anoTiunei Eové To amoTEAETLE TG EPAMTNONG.

To ovvtaktikd, T€hog, Tng HYQL, Bpioketol opketd Kovid 6€ 0LTO TNG PLOIKNG YADGGOS, £TG1 MOTE M
eKUGOMON NG Vo UV amoutel peydAn npoonddeia.
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9. AZIOAOTHXZH TOY XXEATAXMOY KAI XYMIIEPAXMATA

YT0 KOTOANKTIKO 0UTO KEPAAOLO TAPOLGLAOVIOL GULVONTIKA T POCIKE YOPAKTINPIOTIKE TOV
oxedloopov mov mpoteivetar ywo hypermedia Paceig dedopévev kot VTOSEIKVOOVTOL Ol AgLTOVPYiES
dwyeipiong Paocemv dedopévmv Tov Propei 0 oXeSAGUOC AVTOG VO VTOGTNPIEEL. LT1 GUVEXELD AVOQEPOVTOL
OPIGUEVEG OLVATOTNTEG EMEKTACTG TOV TPOTEIWVOLEVOV GYEUTHLOD KOt TEAOG TOPOVGLALOVTOL KATO YEVIK(,
GULUTEPACLOTOL.

9.1. Xovortikij mopovGiocl) TOV GYEOIOGHOV KOL CIUAVTIKG. XOPAKTHPICTIKA TOV

O mpotewvopevog oyedacpdg yuo hypermedia Bdoelg dedopévmv Eekva amd TNV KEVIPIKY avtidnym 0Tt
pia hypermedia Baon éxel T dopn evog ypaeov tov omoiov ot kKouPot mepieyovv multimedia TAnpogopia
Kol Ol OKUEG QEPOLV ormpacioloyikn aio, kot dnpiovpyel éva object-oriented poviélo dedopévev 6to
omoio evidooovtal OAEG o1 ovTOTNTES TNG Phiomng dedopévav. Ot Paoikcég KAGoeS dedopévamv givar Ta items,
01 6VVOECLOL, 01 GLYYPUELS Kat o1 Oyels. Ta items dlapepilovTol 6 VIOKAUGELS OVAAOYE LLE TN LOPOT] TOV
TANPOQOPIOY OV 0modnKevoLy, Kot avePaivovtag TNV tepopyio TV KAACEMY, TO items Kol 01 GUVOEGLOL
OLLOOOMO10VVTOL GE L0 KAGGT OVTIKEWLEVOV LE CLYYPUPEN, KOL TO items Kol 01 OYELS OULOOOTOIOVVTOL OE
[ KAGOT OVTIKEWHEVOVY Y10 To 0Toie TPoVVTOL Ek00YESC. TEAOG, OAEG 01 KAAGELG TOV LLOVTEAOD JEQOUEVMV
£XOUV MG KOWVO TPOYOVO Uio aprpnuévn kKAdom Object.

O oyed1001LOG aVTOG EYEL T EENG ONULOVTIKG YOPOKTNPIOTIKAL:

(1) IMopéyer o€ OA0 TO avTiKEipEeVa TG Paong 0edopévmV Eva LoVadIKO TPOGOIOPIOTT), OTLIOVPYDVTOG
£T01 0mO TNV 0pyN £V UNYOVIGUO LLOVOSTILOVTNG OvaPOopds Yo OAL TO OVTIKEILEVA, oveEapTNTa OO
v KAGon émov avijkovy.

(2) Awyopiler to items omd TOVG CULVOEGHOVG OE OLPOPETIKEG KAGOEIS, TPAYUO 7OV &givol
OTUOCIOAOYIKG TPOTILOTEPO KOl EMTPEMEL VO YIVOVTOL EMUEPOVS TPOTOMOMCELG YWpig va. gival
avaykn vo, 0ALGCEL CUVOALKE TO LOVTELO OEOOUEVMV.

(3) Xpnowomnotei 1060 GUVOECUOVG OGO KOl WIOTNTES YO TNV OVAKTINOT KOl TN O10GVVOEST] TV
TANPOYOPIAY, TPAYLLO TOV EMITPENEL VA YPNOLOTONOOVV APEVOG 1) TEPUTAGVIION KOl GPETEPOV Ol
EPWTNOELS YO TNV TPOCTEAXOT TNG PAOTG OedOUEVM®V.

(4) Enupénel vo amobnkevtodv otn Paon O6edopévev 1060 o1 0piopoi Twv Oyewv OGO Kol Ol
TANpoYopics Yo Tovg ovyypapeis, mpdypo mov eEaceoarilel opolopopPic Kol OlEVKOADVEL TNV
KaTavOnon amd TpiTovg TG AOYIKNG TOV LOVTELOV 0E00UEVMY.

(5) Avtyetonilel katd tov 010 TpOTO Oleg TIG HOPPES TANpopopidv multimedia, divovtag pia
OLLO10YEVT] EIKOVO, TNG PAOTMG OEGOUEVOV GTOVG XPT|OTEG.

(6) Ymootnpilel katd TPOMO QUOIKO OMUAVTIKEG KOl PN KoOlepmpéveg Astrtovpyies tov Paoemv
dedopévary, Ommg Yo Tapddetya Ty THPNoN EKG0YAMV, OAAG Kol KAOGIKG XOPUKTINPIOTIKG, OTMG 1
enekepyooio S0GOANYIAOV.

(7) Enupénel nv avantoén evog omAov Kot dypnotov user interface, 1010itepa 6 cuvovooud pe
¥PNON H0G SNAWTIKNG YADOGOG YEPICLOVG OEGOUEVMV LE 1OYLPA KPITHPLO, ETIAOYNG.

Ta yopOKTNPIOTIKE OVTE OTOTEAOUV OTUOVTIKG TAEOVEKTNUATO KOl TPoolmvilouv 011, €pdoov yivel
€QIKTO KOTAO TNV vAomoinom vo Kpatndei M anddoon TOL GLOTHLOTOG OF IKAVOMOMTIKG emineda, TO
amotélecpio Oa gival amoAvTO BETIKO.

9.2. AvvaToTNTES EMEKTAGHS TOV GYEOIACUOV KOl COUTEPCCUOTO

O mpotewvduevog oyedacpog viomombnke pe v object-oriented kol OxL He TN GYECOKA 1 KOTOML
AN eriocopia, akpiPdc Yo va propei va enekteivetar edkola. 'Hon katd tnv meprypaen] Tov poviélov
dedopévav VITOJEXONKAV SUVOTOTNTEG Y0 EMEKTACT), OTMG, Y10 TAPASEIY A, OTIG AKOAOVOEG TEPMTAOGEIS:

(1) Mropovv va pootebovy véeg vtokAdoelg TG Item av mpoketor va vrootnpi&el n hypermedia
Baomn kot GALEG LOPPEG dEdOUEVMV.
(2) Mropovv va mpootefovv og kdbe vmokAdon tng Item kdmoleg KAGGEIG-TOLdL0, OV TPOKEITOL VL
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Kepdhato 9 - A&ioAdynon kot ZupmepacuoTo

vrootnpietl n hypermedia Bdon kot dopnpéve multimedia dedopéva.
(3) Mnopobv va opiotovv vrokAdoelg tng Link, oe mepintmon mov ano@oaciotei 0Tt GOVOEGHOL
S10POPETIKNG ONUOCIOAOYIOG TPEMEL VOL TEPIEXOVV KUl S1UPOPETIK( LETOOESOUEV QL.
Evvogitoi, BEPata, OTL EKTOG amd TNV EMEKTOOT TOL HOVIEAOV OEOOUEV@MV LE TNV TPOCONKN KOWVOVPIWV
KAGGEWY, UTOPOLV VO TPOoTEHOVV OOV YPEWOTEL OTIG KAAOELS TOL 1101 VIAPYOLVY KavoUpleg LETAPANTEG
Kot o1 ovtioTotyes pébodot.
MmropolpLE, ENOUEVMS, VO TOVLLE GUUTEPOCLOTIKG T EENG:

O wpotevouevos oyeoiaouos akolovbei tny object-oriented mpocéyyion, mpayuo wov eéaopaliler Tny

EMEKTAOIUOTTA TOV, KAl TPOOopieTau yio, hypermedia floeis dedouévav pe v axpifiy Evvoia Tov opou.

Etol,

®  QVTIHETWTICEL HE TOV [010 TPOTO OAES TIG HOPPES TANPOPYOPLDYV, ETCL DOTE VA UTOPEL TPOAYUATIKG VO,
Ocwpnbei ot1 apopd ovotiuate multimedia,

®  amodidel UEYGAN oNUOTIO OTIG GUVOETEIS UETALD TWY TANPOYOPIDOYV KAl ONULOVPYEL EVO, YPGPO OOV
UTOpo0V 01 yphotes va. mepimAavnBoidy, étor wote va éyovue oviwg éva uoviédo hypermedia, kou
TéAog

®  ETITPETEL VA YIVOUY OAES 01 TUTIKES AEITOVPYIES HIOG PATHS 0e00UEVWY, £TaL DOTE Va. EYOvUE OYL
amAag éva. obatnua hypermedia oAAG pio. hypermedia Pé.on dedouévav.

Eivol menoinomn pog 0Tt 0 mpoTevopevog oxedlacpog Bo 0dnynoel 6Ty vAOTOINGON oG WOXVPTS Kol
Aerrovpyikng hypermedia Baong dedopévamy.

-68-



A. IEPAPXIA KAAXEQN I'TA TO MONTEAO AEAOMENQN

A. 1. Awaypopuatikij mapovaioocn

H 1epapyia tov xhdoewv mov oynuotiletor and 10 TPOTEWOUEVO HOVIELO dedopévmv pmopel va
nopaotadel pe éva 6EVIPO, OTNV TEPITTOON TOV EMITPENETAL UOVO OMAT] KANPOVOUIKOTNTO, 1 HE €vov
OKVKAKO ypaipo, oTnV TepinTt®on mov emTpEnetal TOAAATAT KANpovopkotnta. Kéde kdupog tov dévipov
1 T0L aKVKMKOD Ypaeov Ba avTioTol el o Uia KAAoT Tov HOVTELOL dedouévav Kot 000 KOpPol pe oyéon
YovEQ-Tad1o0 Oa avTioToyobV o€ 600 KAAGELS UE GYECT VIEPKAGONC-VTOKAGONG avTioTora. o vrdpyet
Kol 6T1S d00 TEPMTOGELS oKPPAOS Evag KOuPog ympic yoveic, o onoiog Ba aviiotoryel otnv KAdom Object
mov Ba givar n pila oAOKANPNG ™S epapyiog KAAoewv. Kabe kAdomn Bo &xel dikég tng petafAntég Kot
pnebodovg, Kot Oa kKAnpovopel Kot T1g HeTaPANTES Kol HEBOS0VS OA®V TV VIEPKAAGEDY TNG UEXPL KAl TNV
KAGon Object, T1g omoieg evoeydueva Ba eravopilel. Av Exovpe anAn KAnpovoutkétta, Kabe KAGon eKTOg
g Object Ba £xel axpiPmg pia vepKAaomn, Kot yio avto 10 Adyo 1 tepapyio v KAdoewv Oa £xel T doun
€vOG EVTPOV. AV £x0oVvE TOAAOTAN KANPOVOUIKOTNTO, KAOE KAAoN d1apopeTikh amd tnv Object Oa £yl pia
M TEPOCOTEPEG VIEPKAGOELS, KOl Yo 0Tt TO Adyo 1M 1epapyio Tv KAdcewv Oa €xel ™ doun €vog
OKVKATKOD YpaQov.

YnoBétovpe 0Tt Tpodue eKO0YEG Yo Ta items Kot Yo T1G OYELS, omoTE Kol ol dVo KAdoels Item kot
View 0a mpénet va etvan moudid g kAdong VersionedObject. Amo v GAAN TAgvpd dpms, ot KAdoelg Item
kot Link Bo mpémet va eivor moudid g AuthoredObject. ‘Etol, av emurpémeton M moAAOmAN
KAnpovoukdtnta, Oo £yovue v Epapyic KAAGEWV

Object
AuthoredObject VersionedObject
\
Author Link Item View
\
Text Graphics Image Audio Video

Av, avtifeta, emtpéneTal LOVO 1 oA KANPOVOUIKOTNTA, ENEWT 1 TPpOoNyoOuEVN tepapyia KAAcE®V dgv
umopel va petatponet og 6évipo, Ba xpetactel va v ahddEovpe. Mia miBavi) A0omn gival v 0Qr)GOvLE TNV
tepapyio. KAMdoewv Ommg Mtav mpv TNV goaymyn g kAdomng VersionedObject kot va mepdoovpe Tig
petafAntég Kot Tig puefddovg g KAdong avtrg og OAa To modtd g, dNradn €dd oTig KAGoels Item Ko
View. E1o1, 0a £xovpe v enduevn epapyio
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Object
AuthoredObject
\
Author Link Item View
\
Text Graphics Image Audio Video

To ™ ovvéyewr Ba Bewprioovpe OTL €yovpe TOAAOMAN KANPOVOUIKOTNTO KOl KOTO GULVEREW

oynuotiletar n TpdTN Eepopyio KAACEMV.

A.2. Katadloyos uetofintav kot ue@oowv

Ty wopdypa@o outh omopdpodvial ot peTaPAntés kot ot puébodot kdbe KAdoNg TOL HOVTEAOL
dedopévarv. Ot KAAoEL avoQEPOVTAL LE TN GEWPE Tov divel N TPOSUTETAYUEVT] GAP®ON TOV OKLVKAIKOD
vpaoov. ‘Etot, opiovue pe m oepd t1g KAdoeg Object, Author, AuthoredObject, VersionedObject, Link,
View, Item, Text, Graphics, Image, Audio, Video. Ot petafintég kot péBodot mov KAnpovopovviol

AvVaQEPOVTOL Y10, ATAGTNTA LOVO GTIV KAAoN oL TIG opilel yio mpdTN QOopd.
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Topaptnua A - Iepapyio KAdoewv

K)\aon Object
uetafAntég
Objectld
pébodot
Retrieve(Objectld)
Save()
Delete()
GetObjectld()

KX\aon Author

uetafAntég
o1 petafintég g Object
Name
Password

ugbodot
o1 péBodor g Object
Create(Name,Password)
GetName()
SetName(NewName)
GetPassword()
SetPassword(NewPassword)
Present(WinWidth, WinHeight,...)

K\don AuthoredObject
uetafAntég
o1 petafAntég g Object
Authorld
TimeStamp
ugbodot
o1 péBodor g Object
GetAuthorld()
GetTimeStamp()
SetAuthorld(NewAuthorld)
SetTimeStamp(NewTimeStamp)

K)\aon VersionedObject

uetafAntég
o1 petafAntég g Object
PreviousVersion
NextVersion

ugbodot
o1 péBodor g Object
GetVersion(Criteria,Objectld)
DeleteVersion(Criteria,Objectld)
ComputeDelta(OldValues, NewValues)

K\don Link

uetafanté
o1 petafAntég g Object

71-

ot petafintég tng AuthoredObject
Source

Target

Type

MirrorType

Weight

uébodot

o1 pébodot tng Object

ot pébodot tng AuthoredObject
Create(Authorld, TimeStamp,
Source, Target, Type,MirrorType,
Weight)

GetSource()

GetTarget()

GetType()

GetMirrorType()
SetTypes(NewType,NewMirrorType)
GetWeight()

SetWeight(New Weight)
Present(WinWidth, WinHeight,...)

Kldon View
UETOPANTES

ot petafintég g Object

ot petafintég g VersionedObject
Name

Password

Description

Incltems

Excltems

CriteriaList

uéboodot

o1 péBodot tng Object
o1 pébodot tng VersionedObject
Create(Name,Password,
Description,Incltems,Excltems,
CriteriaList)
GetName()
SetName(NewName)
GetDescription()
SetDescription(NewDescription)
GetPassword()
SetPassword(NewPassword)
GetIncltems()
AddIncltem(ItemlId)
Dellncltem(Itemld)
GetExcltems()
AddExcltem(Itemld)
DelExcltem(ItemId)
GetCriteriaList()
AddCriterion(Criterion)
DelCriterion(Criterion)
Present(WinWidth, WinHeight,...)



Topaptnua A - Iepapyio KAdoewv

GetHome() ot petafAntég g VersionedObject
GetNextAND() ot petofntég g Item
GetNextOR() Content
uédodot
o1 pébodot tng Object
K\aon Item ot uébodot g AuthoredObject
uetafAntég ot uébodot g VersionedObject

o1 petafintég g Object

ot petafintéc tng AuthoredObject
ot petafAntég g VersionedObject
Description

ContentType

Properties

AnchoredLinks

nédodot

o1 péBodor g Object
o1 péfodot tng AuthoredObject
o1 péBodot g VersionedObject

Create(Authorld, TimeStamp, Description,

Properties, ContentType)
GetDescription()
SetDescription(NewDescription)
GetContentType()
GetProperties()
AddProperty(Property)
DelProperty(Property)
GetAnchoredLinks()
AddAnchoredLink(Linkld,Anchor)
DelAnchoredLink(LinklId)
GetAnchor(LinklId)

o1 péBodot tng Item

GetContent()
SetContent(NewContent)
Present(WinWidth, WinHeight,...)

K\don Image
UETOPANTES

ot petafintég g Object

ot petafintég tng AuthoredObject
ot petafintég g VersionedObject
o1 petafAntég g Item

Content

uébodot

o1 péBodot tng Object

ot péBodot tng AuthoredObject

o1 pébodot tng VersionedObject
o1 péBodot tng Item

GetContent()
SetContent(NewContent)
Present(WinWidth, WinHeight,...)

SetAnchor(LinkId,NewAnchor) KX\aon Audio

UeTaPANTEG
ot petafintég g Object

K\aon Text ot petofAntég tng AuthoredObject
uetafAntég ot petafAntég g VersionedObject

o1 petafAntég g Object o1 petafAntég g Item

ot petaPantég g AuthoredObject Content

ot petaPantég g VersionedObject uéhodot

ot petafantéc g Item o1 péBodot tng Object

Content ot uébodot g AuthoredObject
ugbodot ot uébodot g VersionedObject

ot uébodot g Object ot uébodot g Item

ot péfodot tng AuthoredObject

GetContent()

SetContent(NewContent)
Present(WinWidth, WinHeight,...)

o1 péBodot g VersionedObject
ot péBodot tng Item
GetContent()
SetContent(NewContent)
Present(WinWidth, WinHeight,...) KX\aon Video
neTaPANTEG
ot petafintég g Object
ot petafintég g AuthoredObject
ot petafintég g VersionedObject

K\don Graphics
petaPAnTég

o1 petafAntég g Object
ot petafintéc tng AuthoredObject

7=

o1 petafAntég g Item
Content
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uédodot
ot péBodor g Object

o1 péfodot tng AuthoredObject
o1 péBodot g VersionedObject
ot péBodot tng Item

GetContent()
SetContent(NewContent)
Present(WinWidth, WinHeight,...)
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TTapdaptnua B - TAdooa Xepiopov Asdopévav

B. BNF OPIEMOX MIAX TAQXYXAY XETPIXMOY AEAOMENQN

B.1. Eneéepyaacia dedouéveov ue tyy HYQL

Y10 mapdpmue avtd mapovoidletar o BNF opiopdc g HYQL (Hypermedia Query Language), n
omoia givar pa dntwtixy yAdooo yeipiouod dedouévewv (declarative data manipulation language, cvvtop.
DDML), oyedacuévn yio vo ypnowonombei péoa and to user interface poag hypermedia Péong
dedopévav.

H HYQL d&ivel m duvardtnto va dnpiovpyndovv, va, avaxtndodyv, va tpomomomboiyv, va diaypagoiv
K01 VO TOPOVCIUGTOVV OVTIKEILEVO, KOl GKOLO VO OTJADVOUV 01 XPNOTEG TOLEG OYELS Bal YPTCLLOTOITOoVY,
vo (00)EVEPYOTOIOVV TOVG OPICHODG TV Oyemv avt®v, vo (ntdve Ponbei amd 10 GOLOTNUO KOl VO,
dAdvouy 611 BELOVY VO amocVVIEDOVY.

E@doov mpokettat yio e YAOSGo SNA®TIKY, Keviptkd poro otnv HY QL nailovv ta xpripio. (criteria),
oNrodn o1 Aoywkég ouVONKES TIC OmMOieg UmMOPOVV Vo KOvomolobv 1 Oyt To. avtikeipevo Tng Pdong
dedopévav. Ta kpurmpila mov mapéyet 1 HYQL givat o yevikotepo, Suvatd, Umopovy va Vol QOALCUEVO
70 £€va HECO 6TO (AL, Kol G€ TPMTO ENINESO EYOVV TAVTO TN HOPeN HioG didlevns ovledéewv (disjunction
of conjuctions), ®ote vo umopel va yivel TapAAANAN Ko, EVOEYOUEVMGS, PEATIOTN, amoTiunon. Ta kpurfiplo
g HYQL avoaepépovtal gite o€ 1010TNTEG OVTIKELEVMV HI0G CLUYKEKPILEVIG KAGONMG, €iTe 0€ 1010TNTES
OVTIKEWEVOV TOAADY KAGoemV To omoio ovoyetiloviar peToEd TOvg pECH KAmowwv PeTaPANTGOV (T.).
oVVOECOL TOV cvoyeTiCovtal Le GVYYpaQEis, dyelg Tov cuoyetilovtatl pe items, KAT.).

T'o va yiver omowdfmote Aettovpyice (dnhadn onuiovpyio, avakinor, tpomomoinom, dwypaen N
TOPOVGINCT) TAVE GE OVTIKEILEVO OTOL0GONTOTE KAAOTG, TPEMEL O YPNOTNG VO OXNLOTICEL VO KPITIPLO TO
0mo{0 VoL IKOWVOTO100V TOL GVTIKEIILEVO TTOV TOV EVOLAPEPOVY KOl VO EMAEEEL TOL AVTIKEILEVO TTOV 1KOVOTO0VV
70 KpTfp1o awto. Eneidn, motdoo, pmopei 1o kpurfjplo mov oynuatiferal vo pny ovonoleital povo omnod to
OVTIKEILEVO TTOL eVOPEPOVY OAAG kot amd GAAa, M HYQL mopéyel kot po Aiota emkorvoviog
(communication list), 6TV onoio pmwopovv KoT' apynV Vo avaktnBohy OA T, AVTIKEIUEVE TOV KAVOTO0UV
£VaL KPITNPLO KO PLETA VO, ETIAEYOVV and 0LTA 0G0 OVTIKEILEVO EVOlOPEPOLY (VTTOTIOETOL OTL Bl VITdPYEL Eva
pécov, Onmg MovTiKl, Hevoy, KAM., He To onoio Ba umopolv va HopKopIoTobV ovTIKEipeva and Tn Aloto
enkowvaviag). Etot, n eneEepyacio dedopévev pmopei va yivel pe 600 T1pomovg:

(1) O ypnotng oynuotifer éva kpufplo T0 omoio KAVOmoloLV OAC. TO. GVTIKEILEVO TTOL TOV
EVOLLQPEPOLY KOl HOVO OUTA, Kol YPNOIUOTOlEl To Kputplo avtd péco oty evtoh] HYQL movu
avtiotolyei otny eneepyacio mov Oéhel. 'E1ot de yivetan ypnon tng AloTag enkovmviog.

(2) O ypnotng oymuatifel éva KPP0 T0 OMOI0 1IKAVOTOIOVV TOVAGYIOTOV OAQ TO CVTIKEILEVE TOV
TOV EVOLOQEPOLYV, KOL XPTOILOTOLEL TO KPLTHplo owtd og pio eviodl HYQL yio avdktnomn. Aeod 1o
OVTIKEILEVO TTOV EVOLOPEPOLY AVOKTNOOVV KOl 01 TPOGOIOPLOTES TOVG LITOVV OT A{OTO EMKOV@VING, O
XPNOTNG oMuodevEL OG0 OvTIKEILEVO TNG MOTOg ToV evolapépovy Kot divel tnv eviody HYQL movu
oavtiotolyei oty eneepyacio mov OEAEL e AVOQPOPE OTA OVTIKEILEVO QT

H Adota emikowvmviog 0o avoave®veTal £T01 Kt 0AAIDG LETO amd KOOE aVAKTNON OVTIKEWEVOV Kol Ba
TEPIEYEL TOVAAYIOTOV TOLG TPOGOIOPIOTEG TMV CVTIKEWEVOV TOL OVOKTOVTOL Av k@molo ond 1o
OVTIKEILEVO TV OMOI®MV 01 TPOGOIOPIOTES VIAPYOLY 6T AloTa emkowveviag offvetal, Ba offveTal Kat To
ovtioTol o otolyeio TNg AMoTOG Yo va. d1aTnpeital 1) GUVERELD TV TANPOPOPLOY oV PAEREL O ¥pNoTNG. AV
K@molo avtikeipevo Onuovpyeitar, Oo mpootifetar ovTOHOTO £vo OVTIOTOWXO OTOyXEio oTn Aiota
EMKOWVIiaG, 610TL eivat TOAD TOAVO Vo BEAEL 0 YPNOTNG VO ovVaPEPHE] GTO AVTIKEILEVO OVTO GTN GUVEXELD.

B.2. Xpijon tov oyewv uéca ané tqyy HYQL

H HYQL emupénel otoug ypfoteg va un PAénovv ohdkAnpn m hypermedia fdon dedopévav, orra
povo po 6yn g, ®a mpémet va onuewmdel, 611 avtd oeopd Hdvo 600 Oomd TG TEGCEPEL; KAAGELG
ovTIKEWEVOVY NG PBdomng, onAadn ta items kot Tovg cvvdéopovs. Tig OYELG Kol TOVG GLYYPAPEIS TOL
nepiEyovial otn PAon PLTOpPOLV Ol YPTGTES VO TOVS OVOKTHGOVY TAVTOTE, £0TM KL OV OEV UTOPOVV VO, TOVG
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KPNCOTOOOVV 1} VO TOVG ENEEEPYOTTODV.

T'o vo unv pmopei évag ypfotng vo TpoomeAdlel e EUIECO TPOTO KOUUATIO TG PAong dedopéEVMVY OV
Bpickovtor mé€pa and Tig OWelg mov gival e50VG1060TNIEVOG VO XPTICILOTOMOEL, CAAG KOl Y10 VO, OOVAEVEL
10 user interface oyt pe oAOKANPN TN Paom dedopévav, oAAG Ldvo Pe TO TUMUE TNG TTOL Oa xpnoyomomOei
070 TO GUYKEKPILEVO XPTOTI), VITOYPEDVOVTOL Ol XPNOTEG VO SNAMDGOLY OTNV 0Py TNG EPYACIOG TOVG LE HidL
€101k evtoAn] g HYQL moteg oyelg 0o ypnowonotcovv. 'Etol, kabe xpiiotng dnAdvel apyikd ot 0o
XPNOYONOMOEL OGES OYELG BEAEL, OIVOVTUG, PUOIKE, KOl TO, AVTIOTOLYO GUVONLLOTA, KOl OTT) GUVEXELN UTOPET
VO XPNOOTOGEL 1] VO OvOPEPEL HEGO GE KPLTHpLoL KAOE pia omd TIg Oyelg autég, KobmMg kot kabe
Kawvovplo Oyn mov dnpiovpyel. Evvoeital, @uoikd, OTi, 060 Mo HIKpO €ivol TO KOUPATL TG Pdong
dgdopévav ov B KOALTTOLY 01 OYES TOL ONADVOVTINL, TOGO To YpRyopn Oa givol n amdKplon TOL
GUOTILOTOG OTIS EVIOAEG TOVL XPNOTN, aeOL TOGo Alydtepa Oo civorl To. avrTikeipeva mov TPEMEL va
gEeTooTOUV.

Epdoov 0 k@be ypnotng £xel otn d0160eon Tov KAmoleg Oyelg, umopel va OloAheéEel e molo oyn O
dovdevel k@Oe @opd., oniadn mowo Oym Oo eivar evepyomonuévn (Hévo pio Odyn umopei vo givon
gvepyomotnuévn kabe popa). Av évog xpnotng BEAEL VO XPNGILOTOAGEL TNV £VMOT) /Kot TNV TOUT| KATowmv
oyewv, pnopei vo dnuiovpynoet po Koavodplo oy pe avtég Tig 1010tnteg. 'Etot, péoa and v HYQL
Umopei 0 ypNoTNG Vo, PIeL o€ [ Oy, dNAOdY Vo EVEPYOTOINOEL TOV Optond NG, 1 va. Pyet amd o oy,
oNrodn vo omoevepyomomoel Tov opiopd G Otav évog ypNotng Umaivel o o Oyn, LVIapyovy 600
gvogyouevoL

(1) av eixe mponyovpévmg avOKTNOEL KOO0 item 7OV OVAKEL GTNV KOWOUPLe. OWr), TOPOUEVEL OF
aVTO, EVO

(2) av &ixe mponyovuévmg aVOKTACEL KATO0 item Tov dev aviKEL OTNV Kavovplo dyn 1 dgv eixe
OVOKTNOEL KavEva item, HeTaQEPETOL 6TO home item Tng Katvovplog Oyng.

To ot évag ypNotng £xel, KOMOWOL OTIYUT), EVEPYOMOUGEL TOV OPIGHO LOG OYNG OTUOIVEL TWG T
KPUPLOL TOV YPNOUOTOIEL AMOTILAOVTAL TAEOV MG TPOG OAOVG TOVG GLYYPOPEiG TG Pdong hypermedia, wg
TPOG TIG OYELG TOL Exouv dNAmOel 1 dnuiovpyndel evOlGUETH KOl (G TPOG TO items Kol TOVG CLUVOEGLOVG
povo g evepyomomnuévng oymg. ‘Etol eacpariletal to Ot pmopel vo yivel avakTnomn, TPOmonoino,
dwypaen kot mapovcioon HOvo TV items Kol TV GUVOESUMY TOL VGPYOVV HECH OTIS OYELS TIG OMOiEg
xpnoponotet KGO xpNoTNs.

Otav évog pNoTNG 08V EVEPYOTOLEL Omd TNV apyn TOV OPICUO KOOGS OYNg 1 amevepyomolel Evav
opopd Kot dev gvepyomolel Kavévav GAlov, 10t1e Ba mpémel vo Bewpeital 0Tl dev £xel TPOOTEANCT OF
Kavéva item kot ovvoeospo ng hypermedia Paong dedopéveov (Lo evolAokTiki Abon 0o Atav va
npoonerGlel oAOKANPN TN Pdomn, €101, Ouwe, Bo mapaPidloviav ot EVVOEG TNG OOQUAEING KOl TG
kafodnynong v 11 omoieg opilovtal, yevikd, ot dyelg). Edd, wotoco, n andeoaon mov AapPaverol
EVIOAGOETOL 0T YEVIKOTEPT MOALTIKY dlayeiptong tng Pdong Tev dedopévav Kot ival QUOIKO Vo TOIKIAAEL
0€ OL0QOPETIKEG TEPINTMTELG.

B.3. Xeipiouos rwv exdoyamv uéeo ano tn HYQL

O opopdc g HYQL mov mapovoidletar €dd yepiletarl exdoyég povo yia ta items g hypermedia
Baong dedopévav. Xy nepintmon mov vrootnpiloviat ekdoyEG Kot Yo GAAEG KAGGES AVTIKELEVDV (Yo
TOVG GUVOEGLOVG, Y10 TOPAOEIYLLO) O OPICHOG TG YADOGOS Unopel va enexTadel avaroyo.

Ta kpurfplo Tov eNAEYOLV items €YOVV GUVONKES MOV CVOPEPOVTIOL OTO CLYYPUPEN KOl GTN XPOVIKT
OTLYUN TNG Tpomonoinong ke item. Me T1g GuVOTKEG QVTEG LTOPOVULE EUUEGO VO, TGOV LE TNV TEAEVTAIN
gkdoy1 evog item mov £PTIoEE Evag CVYKEKPILEVOS CLYYPAPENS, 1) TNV TELELTAL0 EKOOYT| EVOG item YeVIKAL.
Y& onmolodNmoTE KPUTHplo emMAEyel items pumopei vo kabopiotel av o xpiotng (nté vo e€etaotel pévo M
tedevtaio ekdoyn Kabe evog amo To items TNg evepyomomuévng oyng, 1 OAEg ot exdoyEg KGO evog and ta
items NG gvepyomompévng owns. Av {nrteitan va egtootel povo 1 teEAgvTaio £Kd0YT KOOE item TOTE, av 1
tedevtaio exdoyn evdg item kavomotel £vo KPUTMPLo EMOTPEPETOL QVTY, CAADG OV EMOTPEPETUL KOLiO.
Av {nteitan vo eEeTaoTobV OAEG 01 €Kd0YEG KAOE item TOTE, av KAmOleg kd0YEG EVOG item 1KOVOTO100V €va,
KPUNPLO EMGTPEPETOL 1] TTLO TPOCPATT OO AVTES, CAAMDG OEV EMOTPEQETON Kopia. Te kGbe nepinTon, amod
TN oTiyun ov Oa eMoTPOQE pio Kd0)T eVOg item givar SLVVATOV Vo ovaKTNO0DY Kot 01 VTOAOITEG EKOOYES
TOV, LE KATAAANAL KPITTPLO TTOV AVOQEPOVTOL GTO item aVTo.

Eniong 0o npénet va onueindel 1o 011, €pdooV OLEG 01 kdOYEG evOg item £xovv Tov {010 TPoGdIopLoTY,
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omé TN oTIyp Tov €val item PpiokeTol og o Gy UTOPOVV VO TPOSTEAXSTOVV HEGT, amd TNV Gy Kol OAES
0l €kd0YéG TOL item aVTOV, OKOMO KOL OV OEV IKOVOTOIOVV KOG GUVONKN OV VO TOVG EMITPEMEL VO
Bpickovtal péca atny oy

To yeyovog 0T1 vmootnpifoviar ekdoyég KaPIOTE OmUPaiTT TNV TEPLOSIKT) GVAAOYT OMOPPIUUATOV,
ka1 €101 HY QL mapéyet evioln n onoia gvepyonotel tn dtadikacio avti. To mowr items kot odvdecpot Ba
ofnotodv Katd T cLAAOYN anoppupdteoy Ba kabopiletal pe Kpithpia ta omoio O aopovv (i) TN ¥POVIKN
OTIYUR TNG TeAevTaiog Tpomomoinomng, (ii) To mOceg xKdOYEC EMTPENETOL VO KpaTdpe ava item kou (iii) to
TOGEG EKOOYEG EMTPENETOL VO, KPATAUE ava item Kot avd cuyypapéa, e TOV oAyopiBlov Tov meptypaeeToL
OTO KEPAAQLO Y10 TNV THPNOT EKSOYDV.

B.4. 2vupaceis yra to BNF opiouo tns HYQL

T ta draxpitina. (tokens) Tov BNF opiopot g HY QL 1oyvouv o1 akdrovbeg cupfaoeis:
(1) Ot deauevuéveg Aéleig (reserved words) tng HY QL ypdoovtor pe KEOAAAIA.
(2) O1 ovvraktikés ustofintés (syntax variables) tov BNF kavovov ypdeovtot pe Kepohaio apyikd
Ypappo.
(3) Ot iég mov kabopiloviar amd to cootnua. (system-specified values) kot o tiués wov kabopilovior
omo toug yproteg (user-specified values) ypaeovron pe meld.

Emumhéov, ot BNF kovdveg mov akoAovbovv, ¥p1GILoTolovy To enOpeVa uetaobuffoia (metasymbols):

(1) :- eviver v Ke@oAn kot 1o odpa evog kavova BNF kot €xel tnv évvota "npoodiopiletor wg"

(2) , evaver pe d1alevén ToArovg Opovg otV KePoAn evdc BNF kavova (ot Kavoves pe To 010 ohpo
ONUEIDVOVTAL, Y10. CUVTOUIO, (G EVOC)

(3) 5 1eppotilet évav kavéve BNF

(4) | evdver pe amorhelotikn d16levEn moALOVG Opovg aTo oo evog BNF kavova (o1 kavoveg pe v
1010 KEPUAT] GNUELDVOVTAL, Y10 CUVTOUIN, (G £VOGC)

(5) /* avoiyet éva oyoA0

(6) */ KAeivel €va oxdMo

(7) I* */ xevég 0pog ot0 ohpe evog BNF kovove (1 Kepoln Tov Kovovo dev aviikadiotatol pe
Kavévay 0po)

(8) ' ' mepucheiovy pn ah@oaplBuNTIKoVg XoPaKTNPES (CUUTEPTAOUPUVOUEVEOV KOL TOV LETOGVUROA®Y
g BNF), mov mpénet va evvonBolv 0nmg givat, xwpic OnAadn kopid amotipnon.

H epappoyn tov BNF kavovov kotoinyel og evioAés HYQL mov amotelodvtol and T 6EOUEVUEVES
AEEEIS NG YADOOOG Kot amd TILESG Y10, aKkEPAIONG, GLVPOAOCEPES, KA., TOL divovTtal gite and To CVLGTNUA
gite anod tovg ypfotec. Emedn n axpiPng Lopen tov TGV autdv E0pTATOL 00 TOAAOVG TOPEYOVTEG Kol
dgv umopel vo ano@actoTel Tpv omd TNV VAOToNo™, £( 01 TIHEG OMADG AVOQEPOVTOL XWPIS VO OVOADOVTOL
TEPIOCOTEPO.

B.5. BNF opicuog tne HYQL

/**********************************************************/
/* 1. Evtolég g HYQL */
/**********************************************************/
Request :-

Operation "'

/* &heg ot evtoréc Tng HY QL tedeiddvouy pe o tedeio (1) */

>

Operation :-
ObjectOperation
/* Aertovpyio Yo TO XEPICHO OVTIKELEVOV TNG Phong dedopévav */
| OtherOperation
/* Bondntikn Agtrovpyio */
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ObjectOperation :-
CREATE ObjectCreation
/* dnuovpyel Eva avtikeipevo */
| MODIFY ObjectModification
/* tpomomotel éva avtikeipevo */
| DELETE ObjectDeletion
/* d10ypaOEL EVOL AVTIKEIIEVO */
| RETRIEVE ObjectRetrieval
/* avoktd Eva avtikeipevo */
| PRESENT ObjectPresentation
/* mapovotdlel Eva avtikeipevo */

>

OtherOperation :-
DECLARE "' ListOfViews ']'
/* dnAdvel Toleg OYelS Ba xpno1LoTonOobyY 01N cuVEKEL */
| ENTER VIEW OneViewCriterion
/* gvepyomolel TOV OpIGUO oG Oymg */
| EXIT VIEW
/* anevepyomotei Tov opiopnd pog oyng */
| COLLECT GARBAGE GarbageCriteria
/* gvepyomolel T1 A€1Tovpyiol GLALOYNG OMOPPIULATOV */
| UNDO
/* avopel To. OTOTEAEGLOTA TNG TPOTYOVUEVIG EVIOANG */
| HELP
/* divel oto ypriotn Pordeto */
| QUIT
/* amoouVvOEEL TO XPNOTN Ol TO GVOTN O */

1

ListOfViews :-
SingleView
| SingleView "' ListOfViews
/* AioTa e Tig OWELG ToV OMNAGDVEL OTL B0l YPNOULOTOCEL 0 XpHoTNg */

k]

SingleView :-
ViewName '/' ViewPassword
/* yuo k6B Oy TOL SNAGVEL 0 ¥PNOTNG TPEMEL VoL dMDGEL TO GVOLLDL KOl TO sV Tng */

i

GarbageCeriteria :-
MODIFIED BEFORE TimeStamp KEEPING AT MOST Number VERSIONS PER ITEM AND
AT MOST Number VERSIONS PER AUTHOR PER ITEM

>

ObjectCreation :-
AUTHOR WITH AuthorCreateSpecs
/* uévo évag cuyypaeéag pmopel vo dOnpovpyeital kdbe popd */
| ITEM WITH ItemCreateSpecs
/* udévo éva item pmopei vo dnpovpyeital kébe popd */
| LINK WITH LinkCreateSpecs
/* uévo évag ouvoeopog pmopei vo dnpovpyeitotl ke popa */
| VIEW WITH ViewCreateSpecs
77-



TTapdaptnua B - TAdooa Xepiopov Asdopévav

/* uévo pie 6yn umopei vo, donpovpyeital kdbe eopd */

>

ObjectModification :-
AUTHORS AuthorCriteria AuthorModifySpecs
/* T, YOPUKTNPIOTIKA TOAAADV GLYYPAPEDY UTOPOVY VO TPOTOTON 00UV LE TNV id1a Asttovpyio */
| ITEMS ItemCeriteria ItemModifySpecs
/* T, YOPOUKTNPIOTIKA TOAAGY items Umopovv vo, Tpomomoinfoiyv pe v id1o Asttovpyio */
| LINKS LinkCriteria LinkModifySpecs
/* T, YOPOUKTNPIOTIKA TOAAMDY GUVOECULOV LITOPOVV VO, TpOTomoinBolv e nv id1o Aettovpyia */
| VIEW OneViewCriterion ViewModifySpecs
/* T, YOPOUKTNPIOTIKA LOVO [LoG OYNG LWTOPOoVV VO TPOTOToN 000V Le TV id1e Aettovpyio */

>

ObjectDeletion :-
AUTHOR OneAuthorCriterion
/* uévo évag cuyypaéag umopel va, dloypagei te po Aettovpyia */
| ITEM OneltemCriterion
/* udévo éva item pmopel vo, d1oypoagei pe pio Agrrovpyia */
| LINK LinkCriterion
/* évoag 1 TOAAOL GOVOEGLOL LTOPOLY VO, O10ypopoDV e Lo Agttovpyio */
| VIEW OneViewCriterion
/* uévo pia 6yn pmopel vo, dloypagei pe po Agttovpyia */

i

ObjectRetrieval :-
AUTHORS AuthorCriteria
| ITEMS ItemCriteria
| LINKS LinkCriteria
| VIEWS ViewCeriteria
/* TOAAG avTikeipeva Tng Paong 0edoréVmV OV AviKOVY GTnV (010 KAAOT LTopovV Vo avoKTnOovy
pe v id1a Agttovpyio */

i

ObjectPresentation :-

AUTHOR ' NumList ']’

| ITEM ' NumList ']’

| LINK [ NumList "'

| VIEW '[' NumList ']'
/* H Aerrovpyia mapovoicong pnopei va mopovstdost 660 avtikeipevo BEAEL 0 xpNoTng, apkei va
£&yovv mponyovpévaeg oavaktnOel ovTé KOl VO VTAPYOLUV Ol TPOGOIOPISTEG TOVG OTn Alota
EMKOWOVING, OTOTE LTOPOVV VOl ENIAEYOVV LLE TOVG GEIPLAKOVS 0plBpoDS Tov Eyovv HEGH GTN AioTOl.
*/

i

NumList :-
NumElement
| NumElement ',' NumList

>

NumElement :-
Number
| Number '-' Number
/* ta, oToteio TG AloTog umopel vo givar gite apiOpoi gite draothpoato apdudv */
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/**********************************************************/

/* 2. Kpurfjpia yio avapopd o€ £va. 1 TOALG avTikeipeva */
/* g Bhiong dedopévav */

/**********************************************************/

AuthorCriteria :-
AndedAuthorCriteria
| AndedAuthorCriteria OR AuthorCriteria

>

AndedAuthorCriteria :-
AuthorCriterion
| AuthorCriterion AND AndedAuthorCriteria
/* T, kpurfpia ivon pio d1alevén and ovlevéelg cuvOnkdvy */

i

AuthorCriterion :-
OneAuthorCriterion
| ManyAuthorsCriterion
/* évo, kpuTiplo Umopei vo apopd Evav 1) TOAAOVG GuYYpaeig */

i

ItemCeriteria :-
AndedItemCriteria
| AndedItemCriteria OR ItemCriteria

i

AndedItemCriteria :-
ItemCriterion
| ItemCriterion AND AndedltemCeriteria
/* ta, kpurfpia ivon pio d1alevén and cvlevéelg cuvOnkdv */

>

ItemCeriterion :-
OneltemCriterion
| ManyltemsCriterion
/* évol kpuTiplo Umopei vo apopd Eva 1) TOAAG items */

>

LinkCriteria :-
AndedLinkCriteria
| AndedLinkCriteria OR LinkCriteria

>

AndedLinkCriteria :-
LinkCriterion
| LinkCriterion AND AndedLinkCriteria
/* ta, kpurfpia ivon pio d1alevén and cvlevéelg cuvOnkdv */

1

LinkCriterion :-
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OneLinkCriterion
| ManyLinksCriterion
/* évo, kpurfiplo umopel vo, apopd Evav 1 ToAA0DG GuvoEsovg */

>

ViewCriteria :-
AndedViewCeriteria
| AndedViewCriteria OR ViewCriteria

>

AndedViewCriteria :-
ViewCriterion
| ViewCriterion AND AndedViewCriteria
/* ta, kpurfpia ivon pio d1alevén and ovlevéelg cuvOnkdv */

1

ViewCeriterion :-
OneViewCriterion
| ManyViewsCriterion
/* évo, kpurfiplo umopel vo apopd pio 1 ToAAEg dyelg */

1

OneAuthorCriterion :-
SingleAuthorCriterion
| '(' SingleAuthorCriterion ')’
/* évo, kpurplo Yo éva ovyypopéo Uropei va Kieivetal péca og mapevoioeig 1 oyt */

>

SingleAuthorCriterion :-
HAVING ID '=' Authorld
| HAVING NAME '=' AuthorName
| BEING AUTHOR OF ITEM OneltemCriterion
| BEING AUTHOR OF LINK OneLinkCriterion
/* €vag ovyypaéog mpoodiopifeTol povadikd He TOV TPOGOIOPIoT 1] UE TO OVOUG TOV, 1| ®G
oLYYPOPENS EVOG LOVAOIKOD item 1 GUVOESLOL */

>

OneltemCriterion :-
SingleltemCriterion
| '(’ SingleltemCriterion ")’
/* éva, kpurfiplo yio éva item pumopei va kKheivetar péca og mapevOioeig 1 oyt */

>

SingleItemCriterion :-
SICwithoutVersions
| SICwithoutVersions LATEST VERSION
| SICwithVersions
/* éva item mpocdiopileTal povodikd gite xwpig avopopd og eKO0YES, OMOTE HTOPOLY VO, EEETAGTOVV
pévo n terevtaio 1 OAES 01 EKO0YEG TOV, 1| LE OVaPOPE G EKO0YES, OmATE BaL e£ETAGTEL OVOYKAGTIKG
1 GULYKEKPILEVT] EKOOYT| TOL OTNV OToia YiveTal avapopd */

>

SICwithoutVersions :-
HAVING ID '=' ItemId
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| BEING SOURCE OF LINK OneLinkCriterion

| BEING TARGET OF LINK OneLinkCriterion
/* évo item mpocdlopileTal LovadiKd, Ypic avapopd o€ €KO0YEG, LLE TOV TPOCOIOPIOTH TOV, 1| MG
apxKO 1 TEAKO item gvOg LOVad1KOD GUVOEGHLOV */

>

SICwithVersions :-
COMING BEFORE ITEM OneltemCriterion
| COMING AFTER ITEM OneltemCriterion
| COMING FIRST BEFORE ITEM OneltemCriterion
| COMING LAST AFTER ITEM OneltemCriterion
/* éva item mpoodopileTol LOVOSIKA MG TPOTYOVUEVT), EXOUEVT, TPAOTN 1) TEAELTAiN €kdOYN EVOG
povaoucoy item */

>

OneLinkCriterion :-
SingleLinkCriterion
| '(’ SingleLinkCriterion ")’
/* éva, kpur)p1lo yio éva oOVOESHO umopel va KAeiveTal péoa o€ mapevOEselg i oy */

1

SingleLinkCeriterion :-
HAVING ID '=' LinkId
/* évag o0vOEGLOG TPocdlopileTatl LoVadIKE, [LE TOV TPOGOLOPIOTY TOV */

>

OneViewCriterion :-
SingleViewCriterion
| '(' SingleViewCriterion ')'
/* évo, kKpuTplo yio pia Oyn pumopet vo, kKigiveton péso og mopevBéaelg i oyt */

>

SingleViewCriterion :-
HAVING ID '=' Viewld
| HAVING NAME '=' ViewName
/* o dym npocodlopileTan LOVOSIKA LE TOV TPOCIIOPIOTH 1| LLE TO OVOUd TG */

>

ManyAuthorsCriterion :-
MultipleAuthorsCriterion
| '(" MultipleAuthorsCriterion ')'
/* éva, kpurfplo Yo ToALOUG GuYYpaeic umopei va kheivetar péca og mapevOioeis 1| oyt */

>

MultipleAuthorsCriterion :-

BEING AUTHOR OF ITEM ManyltemsCriterion
/¥ emMOTPEPEL TOVG OLYYPOQEIG omolwVONTOoTE Omd Ta items 7ov Ppiokovtolr péco otV
EVEPYOTOIMUEVT O KOl IKAVOTOLOVV TO KPITHplo */

| BEING AUTHOR OF LINK ManyLinksCriterion
/* EMOTPEPEL TOVG GLYYPUPEIS OMOIWVONTOTE and TOVG GLVOEGLOVS oV Ppiokovial HEcH GTnV
EVEPYOTONUEVT] OYN] KOIL IKAVOTTOLOVV TO Kpitipto */

| NOT AuthorCriterion
/* emMOTPEPEL OAOVG TOVG CLYYPUPEIG TNG PAONG dEGOUEVMV TTOV OEV IKAVOTTOIOVV TO KPITHpLo */

| AVAILABLE
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/* emoTPEPEL OAOVG TOVG CLYYPUPEIG TOL VITAPYXOVY 6T PaoT dedopuévav */

| MARKED
/* emoTPEPEL OAOVG TOVG GLYYPAPEIS TOL £YOVV HOPKAPIOTEL 0T AloTO emKowmviag, epOcoV N
MoTo eMKOWOVINg TEPIEYEL TPOGOOPIOTEG GLYYPUPEDY */

>

ManyltemsCriterion :-
MultipleltemsCriterion
| '("' MultipleltemsCriterion ")’
/* évo, kpurfiplo yio pmopei va kheivetan péca og mapevOioeig 1 oyt */

>

MultipleItemsCriterion :-

HAVING TIMESTAMP RelOp TimeStamp
/* emoTpEpel OAN Ta items Tov PpickovTol HEGH oTNV Evepyomotnuévn Oyn kot £xovv dnpovpyndei
L0 aTOOEKTH YPOVIKT OTIyUr| */

| HAVING DESCRIPTION StringMatching
/* emotpépel OAo To items mov PpioKoviol HESH OTNV EVEPYOMOUUEVI] OWN KOl T®MV OMOoiwv
neptypapn Tarpldlel 610 anodektd tpdtvmo */

| HAVING CONTENT TYPE RelOp ContentType
/* emoTpépel OAO Ta items OV PPICKOVIOL HECH OTNV EVEPYOTOUNUEVT] OYN Kol £XOVV TEPIEXOUEVO
anodekToV TOROL */

| HAVING ATTRIBUTE Attribute
/* emoTpEQEl OAN TO items oV PpiokovTal LECH TNV EVEPYOTOINUEVT] OYN KOt TEPIACUPAVOLY GTIg
1O10TNTEG TOVG T1] GUYKEKPIUEVT] YOPOUKTNPIGTIKT LLE OTOLOONTOTE TIUN */

| HAVING ATTRIBUTE Attribute WITH VALUE Value
/* emoTpEpel OA0 TO items oV PpiokovTal LECH TNV EVEPYOTMOINUEVT] OYN Kol TEPIACUPAVOLY GTIg
1010TNTEG TOVG T1) GUYKEKPIUEVT] YOPOUKTIPIGTIKN LE T GUYKEKPIUEVT TIUN */

| AUTHORED BY AUTHOR AuthorCriterion
/* emotpéPel OAa Ta. items oV PpioKOVTOL LEGEH GTNV EVEPYOTOUNUEVT OYT Kol £XOVV GLYYPUQPLEX.
OTOLOVONTOTE OO TOLG GVYYPOPEIS TOV IKOVOTO100V TO KPITplo */

| BEING SOURCE OF LINK LinkCriterion
/* emoTpépel OAn TO, items wov Ppiockoviol HEGO GTNV EvEPYOTOMUEVT] OYN Kot gival apyikd items
OMOIWVONTOTE amd TOLG OUVOEGUOVG TOL PpioKoviol HECE OTNV EVEPYOMOUNUEVI OYT KoL
1KOVOTO100V TO KPLTiplo */

| BEING TARGET OF LINK LinkCriterion
/* emoTpéPel OA Ta items oV Ppiokovtal HEGH GTNV EVEPYOTOUNUEVT OWYN Ko ival TEMKE items
OTMOLWVONTOTE amd TOLG OUVOEGUOVG TOL PpioKovial HECE OTNV EVEPYOMOUNUEVN OYTN Kol
1KOVOTO100V TO KPLTiplo */

| INCLUDED IN VIEW ViewCriterion
/* emoTpEpel OAN To items Tov PpicKovTol LEGH OTNV EVEPYOTONUEVT] OWN Kol EYKAEIOVTOL OE OAES
T1G dyerg mov Exovv OMAmOeL N dnpovpynOel EVOLALEGO KOl IKOVOTO100V TO KpiTripto */

| EXCLUDED FROM VIEW ViewCriterion
/* emotpépel Olo. Ta. items mov Ppickovial HEGH GTNV EVEPYOTOMUEVT] OYT Kol OmoKAEiovTaL 0o
OAES TIG OYeELS oV £xouv dNAmBei 1) dnpiovpyndel eVOLAULESH KOl IKOVOTOLOVV TO KpiTiipto */

| CONTAINED IN VIEW ViewCriterion
/* emoTpEeel OAN To items oV PpioKovTal HEGO OTNV EVEPYOTOMUEVT] OYN] KO TEPIEYOVTOL GE OAES
TG Oyelg mov &yovv OMAmBel 1 OmMpovpynBel evOGIESH KOl IKOVOTOOUV TO KPUTHPLO €0M
"epiéyovian” onuaivel "tkavorolody Eva kpitiplo enthoyng" 1 "eykieiovton" */

| NOT ItemCriterion
/* emoTpéPel OAa. TO items OV PpickovTol HECH GTNV EVEPYOTOMUEVT OWN Kol SEV IKAVOTOIOVV TO
Kpuripio */

| AVAILABLE
/* emoTpéPel OMa TaL items TG EvepyomomuUéEVNG Oymg */
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| MARKED
/* emotpépel OAo TO items TOL £YOUV HOPKOPLOTEL 0T AloTO emKowmviag, €pOcov 1 AioTa
EMKOWOVIOG TEPIEYEL TPOOOIOPIOTES items */

>

StringMatching :-
RelOp String
| StringOp RegularExpression
/* 10 Toiploopo cupPoAocEPOV UTOPEL Vo £xEL €iTE TNV £VVOlo TNG amTANG 160TNTOG 1) d10p0pdG EiTe
TNV £VVOLQ. TNG TOPAYMYNG OO KAVOVIKEG EKQPACELS */

>

ManyLinksCriterion :-
MultipleLinksCriterion
| '(" MultipleLinksCriterion ')'
/* évo, kpurfiplo yio pmopei va kheivetan péca og mapevOEoeig 1 oyt */

>

MultipleLinksCriterion :-

HAVING TIMESTAMP RelOp TimeStamp
/* eMOTPEPEL OAOVG TOVG GLVOEGLOVG MOV PBpioKovTol HEGH GTNV EVEPYOMOINUEVT] OYN Kol £XOVV
onovpynOei o amodekth YpoviKn oTiypn */

| HAVING TYPE Op Type
/* eMOTPEPEL OAOVG TOVG GLVOEGLOVS MOV PBpioKovTol HEGH GTNV EVEPYOMOMNUEVT] OYN Kol £YOVV
anodekTo TOMO */

| HAVING MIRRORTYPE Op Type
/* eMOTPEPEL OAOVG TOVG GLVOEGLOVS MOV PBpioKovTol LEGH GTNV EVEPYOMOMNUEVT] OYN Kol £YOVV
OT0OEKTO CLUUUETPIKS TOTO */

| HAVING WEIGHT RelOp Weight
/* eMOTPEPEL OAOVG TOVG GLVOEGLOVS MOV PBpioKovTol LEGH GTNV EVEPYONMOINUEVT] OYN Kol £XOVV
amodekTo Papog */

| AUTHORED BY AUTHOR AuthorCriterion
/* eMOTPEPEL OAOVG TOVG GLVOEGLOVS MOV PBpioKovTol LEGH GTNV EVEPYOMOINUEVT] OYN Kol £XOVV
OLYYPOPEN OMOLOVINTTOTE OO TOVG GLYYPAPEIS TOV 1KAVOTOLOVV TO Kpitipto */

| EMANATING FROM ITEM ItemCriterion
/* eMOTPEPEL OAOVG TOVG GUVOEGLOVG TOV PpickovTal HECH GTNV EVEPYOTOMUEVT] OYN Kol EEKIVAVE
oo OmMOl0ONMOTE OO To. items mov PpioKovTal LEGH GTNV EVEPYOTOUNUEVT] OYT KOl TKOVOTOLODV TO
Kpuripio */

| POINTING TO ITEM ItemCriterion
/* emoTpEéeel OAOVG TOVG GUVOEGLOVLG TOV PpioKoviol UEGO GTNV gvepyomoumuévn Oymn Kot
KOTOAYOUV G€ OMOl0dNToTE and To items mov Ppickoviol PEGH OTNV Evepyomouévn OWN Kot
KOVOTO100V TO KPLTiplo */

| CONTAINED IN VIEW ViewCriterion
/* emoTpéeel OAOVG TOVG GUVOEGLOVLG TOV PpicKOVTOL UEGO GTNV gvEPYOmOUUEVN Oyn Kot
nePEYOVTAL LEGO OE OAES TIG OWEIG OV €Yoy dNAmOel 1 dnpovpyNBel EVOIAUESO KOl IKAVOTOLOVV
70 KpUTNplo’ €00 "mepiéyovtar” onuaivel "kavomolohy Eva Kpitiplo enhoyng" */

| NOT LinkCriterion
/* emOTPEPEL OAOVG TOVG GUVOECUOVG TTOL Ppickoviol HEGO OTNV EVEPYOTOUUEVT] Oy Kol dgv
1KOVOTO100V TO KPLTiplo */

| AVAILABLE
/* eMOTPEPEL OAOVG TOVG CUVOECLOVG TG EVEPYOTTOINUEVNG OYNG */

| MARKED
/* eMOTPEPEL OAOVG TOVG GUVOEGHOVG OV £XOVV UAPKOPLIOTEL 0T AloTO EMKOWVMVING, EPOGOV 1
MoTo emKowoviag TEPEYEL TPOGOIOPIOTEG GUVOETUWY */
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>

ManyViewsCriterion :-
MultipleViewsCriterion
| '( MultipleViewsCriterion ")’
/* évo, kpurfipio yio pmopei va kheivetan péca og mapevOioeig 1 oyt */

>

MultipleViewsCriterion :-

HAVING DESCRIPTION StringMatching
/* emoTpEPEL OAEG TIG OWYELG TTOL €xovv dNAmbel 1| dnuiovpyndel evddpeso Kol TV omoinv n
neptypapn Tarpldlel 610 anodextd tpdtvmo */

| INCLUDING ITEMS ItemCriterion
/* emoTpEPEL OAES TIG OYELG TOL Erovv dNAwBel 7 dnuovpynBei evolduesa kot gykAgiovy OAQ Ta.
items mov Bpiockovrol HEca 6TV EVEPYOTOMUEVT] OYT) KOl IKOVOTO100V TO KPLTHplo */

| EXCLUDING ITEMS ItemCriterion
/* emoTpépel OAES TIC OYELG OV £yovv dMAmBOel 1 dnuiovpyndel evdiduesa Kol amokAgiovv dAa Ta
items mov Bpiockovrol HEca 6TV EVEPYOTOMUEVT OYT) Kol IKOVOTO100V TO KPITHplo */

| CONTAINING ITEMS ItemCriterion
/* emoTpEQPEL OAES TIG OYELG TOL £X0VV OMAMBEL 1 dnuovpynBel evdldpeso Kot TePEYovy OAQ Ta.
items mov Bpiockovrol HEca TNV EVEPYOTOMUEVT GYT) Kol IKOVOTO100V TO KPLTHplo */

| CONTAINING LINKS LinkCriterion
/* emoTPEPEL OLEG TIG OWELG TOV £Y0VV ONAMBEL 1] OMLtovpyNBel EVOIAESH Kot TEPLEYOVY OAOVS TOVG
oVVOEGLOVG TOV BPIioKOVTOL LECH GTNV EVEPYOTOIMUEVT] OYT) KOl TKOVOTO100V TO KPITHplo */

| NOT ViewCriterion
/* emoTpépel Oheg TIG OWELG oV £xouv dNAWOEL 1 dMpovpyNBEl EVOLAULEGH KOl OEV 1IKAVOTOIOVV TO
Kpuripio */

| AVAILABLE
/* emoTPEPEL OAEG TIG OWELG MOV £Y0oVV ONAMBEL 1] dnovpynBel evoidueca */

| MARKED
/* emotpépel Oheg TIG OYELG TOV EYOLV popkaploTel 0T AloTe emkowvwviag, €pocov M Alota
EMKOWOVING TEPIEYEL TPOGOIOPIOTES OYEWV */

/**********************************************************/

/* 3. Anpiovpyio avTiKEWEV®V */
/**********************************************************/

AuthorCreateSpecs :-
NAME AuthorName ', PASSWORD AuthorPassword
/* kot T dnpovpyia vog cuyypaeéa ival omoapaitnto va do0el 1o dvopa Kot o chvOnud tov */

i

ItemCreateSpecs :-
TYPE DUMMY ItemDescription
| TYPE NonDummyltemType ItemContent ItemDescription ItemProperties
/* xaté T dnuovpyio evog item gival amapaitnto va 600gi 0 TOMOG TOV TMEPIEYOUEVOD TOV KO
TPOALPETIKO VO 000l 1| TEPTYpaPT] TOV, OV 0 TOTOG €ivar dummy, 1 TO TEPIEYOLEVO, 1) TEPTYPOPT KO
01 1010TNTEG TOV, av O TOMOG Tov degv ivar dummy’ kaTé TN Onpovpyio €vOg item dev LILAPYOLY
oOVOEGHOL TOV Vo EEKIVAVE 0md 1) VO, KATOAYOUV € QvTO */

>

NonDummyltemType :-
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TEXT
| GRAPHICS
| IMAGE
| AUDIO
| VIDEO
/* o mepieyOueVO evOg item pmopel va givar TOmov text, gralhics, image, audio 1| video */

>

ItemContent :-
/% */
|, CONTENT IN FILE FileName
/* v éva, non-dummy item pmopel vo pn diveton amo tn dnpiovpyia Tov mepiexdpevo (Yo va 000l
apydTEPQ), N VO SIVETOL TEPIEYOLEVO LE TN LOPPT EVOG OVOLLOTOG apYEIOV TOV TTEPIEXEL OEOOUEVO TOV
avtioToyov Tomov */

i

ItemDescription :-
/* %/
| ;' DESCRIPTION Description
|, DESCRIPTION AS IN ITEM OneltemCriterion
/* 1 meptypapt evog item pmwopel vor unv EYEL, apyikd, TR, 1 va el (ol Ty, 1 va givot idto pe v
nePYPaPn €VOG GALOL item */

>

ItemProperties :-
/* %/
|, PROPERTIES '[' PropertyList '
| ;' PROPERTIES AS IN ITEM OneltemCriterion
/* o1 1810tNTEG €VvOg item pmopel va unyv opifovtat, apywd, 1 va opilovtoat, 1 va givor idieg pe Tig
1010TNTEG EVOG AAAOV item */

>

PropertyList :-
Property
| Property ',' PropertyList
/* n Mota TV 1010THTOV B TEPIEYEL TOVAAYIOTOV Lia 1010TNTA, EPdcOV opilovial 1010t TEG */

i

Property :-
'<' Attribute "' Value >'
/* k6Be 1010TNTOL €VOG item Oa lvon Eva Cevydpt amod [, YOPOKTNPIOTIKT Kot pio Tiun */

>

LinkCreateSpecs :-
TYPE LinkType ') FROM ITEM LinkExtreme LinkAnchor TO ITEM LinkExtreme LinkAnchor
LinkWeight
/* katd TN OMpIovpYio EVOG GUVOECHOV EIVOL VTOXPEMTIKO VO OPIGTOLY O TOIOG TOV, TO CPYIKO KOl
70 TEMKO TOV item, EVA €IVOL TPOULPETIKO VO OPLGTOVY Ol (YKVPES TOL GUVOEGHOV UEGO GTO OPYIKO
KOl 6TO TEAMKO TOL item Kot T0 Bépog Tov cuVOEsHOV */

LinkType :-

SystemLinkType
| UserLinkType
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| UserLinkType MIRRORTYPE UserLinkType

| AS IN LINK OneLinkCriterion
/* o tomog evdg ouvoEopov pmopel va givol €vag amd Tovg TPOKAOOPIGUEVOLG TOHTOVG OV
vrootnpilel 10 ovOTNHO, 1| EVOG HLOVOKATEVOLVOUEVOG 1] apEKaTELOVVOLEVOS TOTTOG TTov opilel o
XPNOTNG, 1 1010 e TOV TOTO EVOG AAAOV GUVOESHLOV */

>

SystemLinkType :-

DUMMY_ RELATIONSHIP

| COMMON TOPIC

| OPPOSITE OPINION

| SUPPORTS | SUPPORTED BY

| REFERS TO | REFERRED FROM

| MORE DETAILS | GENERAL FRAME

| EXAMPLE
/* 01 TOMO1 GUVOES LWV TTOL VITOooTNPIilEL TO cVOTNUA gival 0 TOVTog dummy Kot non-dummy TVRTOL Y10,
LLOVOKOATEVOVUVOLLEVOLG 1] AULOTIKATEVOVVOLEVOVG GUVOEGLOVG */

>

LinkExtreme :-
OneltemCriterion
| AS IN LINK OneLinkCriterion
/* 10 apyko N TeEMKO item gvog cuvoéspov umopei va opiletat e éva kpuriplo 1 va givat id1o pe 1o
apxKO 1 TEAKO item gvog GAAOV GuvoEsov */

i

LinkAnchor :-
/* %/
| WITH ANCHOR NumList
/* M dykvpo vOg GUVOEGLLOV LEGO GTO OPYIKO 1) TEAIKO TOL item pmopel va givor gite pia Aioto ond
ap1Bpovg mov opilel éva cvykekppévo TuRpa Tv multimedia dedopévav, 7| va unv opiletat, onote
0 GVVOECOGC GUVOEETAL [LE OAOKANPO TO avTioTOLYO item */

i

LinkWeight :-
/* %/
| WEIGHT Weight
|',) WEIGHT AS IN LINK OneLinkCriterion
/* 10 Papog evog cLVOEGOL propei va. unv opiletat omd v apyn, N va opiletal, 1 va givar {010 pe
10 Bapog evdg AoV cLVOEGHOL */

>

ViewCreateSpecs :-
NAME  ViewName ' PASSWORD ViewPassword Includeditems  Excludeditems
ViewDefinitionCriteria
/* Kot@ TN omuovpyio piag dyng givatl voxpemTKd vo, d00gl T0 Ovope Kot TO GUVONUG NG, Kot
TPOALPETIKO VO, 00000V AloTeg e items mov gykAgiovtal 1| amokAgiovTal Kol KpITHplo ENAOYNG Y1
items kot cLVOEGHOLG (01 XPNOTEG, MOTOCO, B TPEMEL VO TPOGEYOLY DOTE VO, UNv 0pilovial KEVES
ovyelg */
IncludedItems :-
/% */
|, INCLUDED ITEMS '[' ItemList ']'
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|, INCLUDED ITEMS AS IN VIEW OneViewCriterion
/* og o dym pmopel va pny eykieiovton items, 1 va eykAgiovtotl Kamota items, 1 va gykAgiovton T
010 items mov eykAeiovTon kol 6€ pio GAATN oymn */

>

ExcludedItems :-
/% */
|, EXCLUDED ITEMS ' ItemList ']'
|, EXCLUDED ITEMS AS IN VIEW OneViewCriterion
/¥ am6 o oyn pmopei voo unv omokAgiovtotl items, 1 vo omokAgioviol KOmoww items, N vo
amokAgiovTal To, (010 items OV OmOKAEIOVTAL KOt 0O [ie, GAAT Oyn */

>

ItemList :-
Itemld
| Itemld ', ItemList
/* o Aoto and items Oo TEPIEXEL TOVAGYIGTOV £va TPOGOI0PIoT */

>

ViewSelectionCriteria :-
/% */
|',) CRITERIA '[' CriteriaList ']
|',) CRITERIA AS IN VIEW OneViewCriterion
/* yio o 0ym pmopei vo unv opilovtot kpitiplo entioyng, 1 vo opifovron kdmowo kpitiplo, 1 va
opiCovtan ta id1o kpurhipla mov opilovrat kat yio pio GAATY oy */

>

CriteriaList :-
'<"ITEMS ItemCriteria ™'
| '<"LINKS LinkCriteria ™'
| '<' ITEMS ItemCriteria ™ <' LINKS LinkCriteria ™'
/* ta, kpurfpilo ENA0YNS Tov opilovTat yio Lo Oyn Wopel vo, ETAéyovy items 1)/kail GuvoEopovg */

/**********************************************************/

/* 4. Tpomomoinomn avTIKEWEVOV */
sk sk sk skoskeosk sk skeoskoskoskeosk sk skoskoskoskeosk skoskoskoskoskeosk sk skoskoskoskeoskosk skoskoskoskosk sk siokoskoskokokosiokokosiolokeskokokoskokok skok ok
/ /

/¥ YHMEIQXH : Xtovg kavOoveg TOv akoAoLOOUV 1 Tpomomoinom evog oviikelévov opiletal, yuo
OmAOTNTO, G U0 0KOAOVBio and TPOTOTONOES TOV UETAPANTOV TOL OVTIKEWEVOL 0vToV. O 0pPIGHAG
ovToG €ivarl vmePPOAKA YEVIKOG Kou EMUTPEMEL EVIOAEG TPOMOMOinong mov mepldappdvovv dvo 1
MEPIOGATEPEG TPOMOMOOELG TNG 010G METAPANTNG. AVTEG, (OTOGO, Ol EVIOAEG, MOV EIVOL CUVTOKTIKG
OWOTEG OAAG oNUac10A0YIKG AovOaoUEVES, Ba TPETEL VO aviXVEDOVTOL Omd €va epyaAgio Tov Ppioketal o
VYNAGTEPO eMinedo OMO TO OULVIOKTIKO avoAvty (ovTh, GAA®OTE, 1 TOKTIKY] VLIOBETEITOL KOl OF
Ka01EpOUEVEG YADOOES YEPIoNOV dedopévav onwmg 11 SQL). Otav aviyveveTal oNpacloA0YIKo AGOog Uropei
va diveTal TPoEdomoineT 6TO YPNOTY, 1] 1| EVIOAN VO amoTuy)aveL.*/

AuthorModifySpecs :-
AuthorModifySpec
| AuthorModifySpec AuthorModifySpec
/* TovAGyioTov pio Tpomomoinom TPEneL va, Yivel, Kot Ldvo 600 TPOTOTOGELG Eival SuvaTEG €00 (Y1l
TO OVOUQ KOl TO GUVOTLLOL EVOG GUYYpapén) */
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>

AuthorModifySpec :-
NameModify
| PasswordModify

>

NameModify :-
SETTING NAME NewName

>

PasswordModify :-
SETTING PASSWORD FROM OldPassword TO NewPassword
/* to moaMd oOvOnpro {nteitol and 10 GVGTNUA Y10 0oPaAEL */

>

ItemModifySpecs :-
ItemModifySpec
| ItemModifySpec ItemModifySpecs
/* TovAdyiotov pio Tpononoinomn tpénet vo, yivel */

>

ItemModifySpec :-
ItemContentModify
| ItemDescriptionModify
| ItemTypeModify
| ItemPropertiesModify

>

ItemContentModify :-
EDITING CONTENT
/* Tpomomoinon Tov TEPIEYOUEVOD EVOG item e KMo TOV KatdAANAov editor */
| SETTING CONTENT AT FILE FileName
/* aAloyn Tov apyeiov oto omoio Ppicketon To mMEPlEXOUEVO €vOg item’ ToL dedopéva TOL VEOL
apyeiov mpémet va gival Tov {010V TOHTOL LLE TO TEPIEXOUEVO TOV item Kol TO TEAEVTOIO dgv UmopEl va
givar Tomov dummy */

ItemDescriptionModify :-
SETTING DESCRIPTION Description
| SETTING DESCRIPTION AS IN ITEM OneltemCriterion
/* 1 meprypapn evog item pmopei va whpeL fio Kovovptor TN 1 va yivel {01o e TNV meptypoet| evog
aAlov item */

>

ItemTypeModify :-
SETTING TYPE NonDummyltemType
/* 0 TOmog ToV TEPLEYOUEVOD €VOG item pmopel vo alAdEel povo av Ntav apyikd dummy kot dgv
umopei, puoikd, va yivel dummy petd tnv aAloyn */

i

ItemPropertiesModify :-
SETTING PROPERTIES '[' PropertyList '
| SETTING PROPERTIES AS IN ITEM OneltemCriterion
| PropertiesOnOff
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/* o1 1810TNTEG €VOG item UmopohV v, dAAGEOVLY GUVOAIKA, )| Vo Yivouy i01eg [ TIG 1010TNTEG EVOG
GALOV item, 1] CLYKEKPIUEVEG 1010TNTES LTOPOVY VO TPOSTEOODYV 1)/Kal VO darypapovy */

>

PropertiesOnOfSf :-
PropertyOnOff
| PropertyOnOff PropertiesOnOff

>

PropertyOnOff :-
ADDING PROPERTY Property
| DELETING PROPERTY Property

>

LinkModifySpecs :-
LinkModifySpec
| LinkModifySpec LinkModifySpec
/* TovAayioToV io Tpomomoinon mpEMEL va Yivel, Kot V0 LOVO TPOTOMOICELS LWTOPOVV Vo Yivouy
€00 (Y10 TOV TOTO Kot TO PéPog TOV GUVOEGLOV) */

>

LinkModifySpec :-
LinkTypeModify
| LinkWeightModify

>

LinkTypeModify :-
SETTING TYPE LinkType
| SETTING TYPE LinkType MIRRORTYPE LinkType
/* 0 10mog €vOg ouvdéopov pmopel vo aAAdlel g évav TOMO KOBOPIOUEVO OO TO GLOTNUC 1
K0OOPIoUEVO amd TO YPNOTN OAAG LOVOKOTEVOVVOLEVO, 1] G€ Evav TOTTO KAOOPIGUEVO OO TO XPNOTN
Kot apeucatevdovopevo */

>

LinkWeightModify :-
SETTING WEIGHT Weight
| SETTING WEIGHT AS IN LINK OneLinkCriterion
/* 10 PApog evOg CLUVOEGHOV UTOPET VO TAPEL [ie. KovoOplo TIUH, 7| VO TAPEL TNV TIUH TOV £XEL TO
Bapog evog dALov cuvoéaov */

>

ViewModifySpecs :-
ViewModifySpec
| ViewModifySpec ViewModifySpecs
/* TovAdyiotov pio Tpononoinomn Tpénet vo, yivel */

i

ViewModifySpec :-
NameModify
| PasswordModify
| CriteriaModify
| IncltemsModify
| ExcltemsModify
/* umopodv vo oAAGEOVY TO dvopa 1) TO GUVOTLLO [LaG OWNG, T EYKAEIOMEVO 1] OTOKAEIOUEVO items
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KOLL TOL KPITHPLO, TOV EMAEYOVV items 1/kal GuvoEopovg */

>

CriteriaModify :-
SETTING CRITERIA'[' CriteriaList ']
| SETTING CRITERIA AS IN VIEW OneViewCriterion
| CriteriaOnOff
/* 1o KPP EMAOYNG LTOPOVV VO, GALGEOVY GLUVOALKE, 1| Vo, Yivouy 810l [LE TOL KPITHPLO. EMAOYTG
oG GAANG dyng, 1 CLUYKEKPILEVO KPITHPLE. V1oL items 17)/Kot GUVOEGHLOVG UTOPOVV VO TPOoTEDOVV 1
vo daypagpovy */

>

CriteriaOnOff :-
CriterionOnOff
| CriterionOnOff CriteriaOnOff

>

CriterionOnOff ;-

ADDING CRITERION FOR ITEMS ItemCriterion
| DELETING CRITERION FOR ITEMS ItemCriterion
| ADDING CRITERION FOR LINKS LinkCriterion
| DELETING CRITERION FOR LINKS LinkCriterion

1

IncltemsModify :-
SETTING INCLUDED ITEMS ' ItemList ']’
| SETTING INCLUDED ITEMS AS IN VIEW OneViewCriterion
| IncltemsOnOff
/* n Mot tov eykieidpevoy items pmopei va alAdEel ouvorkd, 1 vo yivel idia pe T Aot TV
gykieldpevey items piog GAANG Oymg, M ovykekpléva items Umopodv vo mpootebodv 1 va
dwaypagovy */

i

IncltemsOnOAf :-
IncltemOnOff
| IncltemOnOft IncltemsOnOff

>

IncltemOnOAf :-
ADDING INCLUDED ITEM ItemId
| DELETING INCLUDED ITEM Itemld

>

ExcltemsModify :-
SETTING EXCLUDED ITEMS '[' ItemList ']
| SETTING EXCLUDED ITEMS AS IN VIEW OneViewCriterion
| ExcltemsOnOff
/* 1 AloTa TV amOoKAEONEVOVY items pmopel vo 0ALAEEL GLUVOALKE, 1| VO Yivel (0o pe T AloTta TV
amoKAEOEVOVY items g GAANG Oyng, 1 OLYKEKPIUEVO, items pPmopovv vo mpocTtebodv i va
dwaypagovy */

>

ExcltemsOnOff :-
ExcltemOnOff
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| ExcltemOnOff ExcltemsOnOff

>

ExcltemOnOASf :-
ADDING EXCLUDED ITEM Itemld
| DELETING EXCLUDED ITEM Itemld

>

/**********************************************************/

/* 5. TeAeOTES, KAVOVIKEG EKPPACEIS KO TYHEG */

/* mov kaBopiloviar omd Tovg XPNOTEG 1 TO GVGTNLLA */
/**********************************************************/

Op :-
| "=
/* TeNeOTES 100TNTOG/d10p0pag */
RelOp :-
l<|
>
<=
[ >=
| Op
/* TeheOTEG GLYKPLONG */
StringOp :-
l@‘
/* 1eAe0TAG MOV ONADVEL TO TAIPIUCHO [10G GULPOAOCEIPEG GE L0 KOVOVIKT] EKOPOCT) TOV TOPAyEL
ovuPoroceipég */
RegExpr :-
Character
| RegExpr RegExpr
| RegExpr ', RegExpr
‘(' RegExpr ')*'
/¥ o KOVOVIKT] €KQPOOT] Umopel vo dnuiovpyeital and yopoKTipeg, and mopaBecn KOVOVIKAOV
EKQPACENDY, 0O 016(evEN Kavovik®V ekppaoemv 1 amd Tov aotepioko Kleene kdmolog kavovikig
gkppaong */
Character :-
‘A" 'B' | 'C' | 'D' | 'E! | 'F' | 'G'
| 'H' | T | ' | 'K' | ' | ™'
| N[ O | P! | Q | R' | 'S'
| T | U’ | V' | W' | X' | 'Y
| VA | 'a’ | ' | 'c' | 'd' | 'e'
I 4 | '’ | ' | i) | 'k
T o m' | n' | o' | P’ | q
| by | 's' | t' | u' | V' | 'w'
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| ’XI ‘ ’yl | ’Z’ | ’0! | ’1! | ’2!

| ’3! ‘ ’4! | ’5! | ’6! | ’7! | ’8!

| ’9! ‘ ’0! | ’N’ | " | ’!l | ’@’
| ’#l ‘ ’$| | ’%’ | AN | ’&’ | ’[l

| ’]l ‘ ’{l | ’}l | ’<’ | ’>’ | "’

| ’?’ ‘ ’/’ | ’\’ | "l | ’+’ | ’_l

| ’;’ ’:’ | " | ’\’l | LR | —
| <space>

/¥ o1 mopOmAVEO E€ival Ol YOPOKTNPEG MOV UTOPOVV VO, CUUUETEYOLV GTIS OGLUPOLOGEIPES OV
TOPAYOVTOL OO TIG KOVOVIKEG EKQPOCEIS OTOLG YOPOKTAPES OVTOLG dgv meplappdvoviol ot
petoyapoxtipes () , Kot * Tov ¥pNCILOTOI0VVTOL Yo VO, 0piGOovV TN dopT| HI0G KOVOVIKNG EKQPOCT|G
*/

>

Authorld , Itemld , Linkld , Viewld :-
SystemSpecifiedIdentifier
/* Tipég mov divovtal amd To GVOTNHO 1) akpPhg Tovg LopeT| Ba KaboploTel katd TV vVAoToinon */

>

TimeStamp :-
SystemSpecified TimeStamp
/* Ty Tov divetal amd To cLOTNHO 1) akpPg TG Lope1 Ba kabopiotel Katd TV VAomoinon */

>

AuthorName , ViewName , NewName , AuthorPassword , ViewPassword , OldPassword ,
NewPassword , String , Description , Attribute , Value , FileName :-
UserSpecifiedString
/* Tiég mov divovtal amd Tovg XPNoTeG 1 aKpiPng Tovg Hopen Ba Kabopiotei katd TV VAOTOiNoN
*/

>

ContentType , Type , UserLinkType :-
UserSpecifiedType
/* 1€ mov divovtal amd Tovg XPNoTEG 1 aKpIPng Tovg Hopen Ba Kabopiotel katd TV VAOTOINoN
*/

Weight , Number :-
UserSpecifiedNumber

/* Tiég mov divovtal amd Tovg XPNoTeG 1 aKpIPng Toug Hopen Ba Kabopiotel katd TV VAOTOinoN
*/
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I'. YAOIIOIHXH ITPQTOTYIIOY I'TA MIA HYPERMEDIA BAXH
AEAOMENQN

I.1. Ewcayoyj
O k®dwkog mov mapatifetor 6to mOPApTNUO 0LTO VAomolel £va mEplOpoUéVO TUNUA NG Paomg

dedopévav mov éyovue meprypdyel. [T cvykekpyléva, vAomolovvtal povo ot kidoelg AuthoredObject,
Item, Link kou Text, Tov omoimv 1 iepapyic PaiveTal 6To To KAT® GYNLL:

AuthoredObject ‘

Item Link

Text

H «héon VersionedObject dev £xet vhomomBel g Eexympiot] KAGoM, oAhAd ot Aettovpyieg g
viomotovvtan péca otnv KAGon Item, ywoati povo ta avrtikeipeva tng KAGONG GUTNG OTOLTOVV TIPNON
gkbox@v. Ztnv thpnon ekdoydv de ypnowomoteitor Kopio teQViK cupmieong Tmv dedopévav, Kot dgv
vrootpiletoar mpog TO WAPOV 1 OMOUAKPUVOT] EKSOYMV OVTE 1 OLAAOYY ONMOPPUUATOV, EVD
xpnoyonotobvtot €W8kES pnébodot yo avalnnon kanowg ekdoyng Pacet kpunpiov, dniadn 1 pébodog
GetVersion(Criteria, Objectld) vlomotgitor péow mio eEedikevpévov pedddmv. Oro To dedopéva
amofnkedoviar o cupuPartikd dicko, Ao dev Ntav SBEGILO KOTA TNV AVATTLEN TOV TPAOTOTUTTOV, DAKS
multimedia awobnkevpévo oe ontikd péco. H petafintn id €xer peragepbel amd v kidomn Object, mov
Pplokotav oty Kopuet g epapyiag tov KAdoewv, otig kidoes Item kot Link, pe amotéleopa to
OVTIKEILEVOL SOPOPETIKAV KAACEMV va. amofnkedovial og dapopetikd apyeia. Avtd éywve yati n C++
glvat YAOGGO 1oxupAdV TOM®V Kot £TCL aiTNon Yo AVAKTNOT GE OVTIKEILEVO TOTOV item evOg TPOGHI0PIoTY
nov oviwotoyel oe avikeipevo tomov link (| avtictpopa) (Sniadn pie aitnon Tov TOMOL
"anltem.Retrieve(anld)", 6mov 10 ovtikeipevo anltem &xet dnAwBel @g péhog g KAdong item kot To
avtikeipevo pe mpoasdopiotn "anld" aviket otnv KAdon Link), Oa giye anpoPrenta anoteléopata. And Tic
vrokAdoelg Tov Item, pdvo n khdomn Text Eyxet viomomOei, kar owtd yiori dev vnpyav TokéTa eneepyociog
AoV 10TV dedopévav 6To cVoTNIO OOV avarTOyXONKe 0 KOdKOC. I'a v ene&epyacio TV KEWEVOV
xpnowonombnke o editor "vi" tov Unix. Xto eminedo tov user interface vmoomnpiletar pdévo 1

vi
nepwmAdvnon Kot Oxt o Jonlwtikds (declarative) tpdémog emefepyaciog tov dedopévav. O kdOKOG
avantoyOnke o C++ og otabud epyaciog Sun kat kdte and 10 Aettovpyko cvotnpua Unix.

I.2. Movtéio éeoousvav kat uédooot

T kd0e o omd T1¢ Tpoavapepbeioeg kAaoelg opilovion ot petafAntég kot péBodot mov avapépovrol
o KOT®w. @0 mpémel vo onueimbel 6Tl G OPKETEG TEPMMTMOEIS TA OMOTEAEGUOTO OV TPEMEL VO
eMOTPEPOLY 01 puEB0dO1 eppaviCovior g mapauerpot. Avtd cvppaivet yori o C++, omwg kot ot C, dev

UTOPOVV VO OPIGTOVV GUVOPTNOELG TTOL VO EXIGTPEPOVY deSOUEVE TOTOV S1APOPETIKOV Omd ALTOVG TOL €5
apyNS VLdpyovy 6N YADGGO.

Kiaon AuthoredObject
petoPAnTéG:
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authorld
timeStamp

pébodot:
AuthoredObject()
GetAuthorld()
SetAuthorld(newAuthorld)
GetTimeStamp()
SetTimeStamp(NewTimeStamp)
Size()
PlaceToBuffer(buffer)
RetrieveFromBuffer(buffer)

H pébodog AuthoredObject(), kot yevikotepa ot péBod0L TOV TO OGVOUE TOG givor 1010 pe To Gvoua TNg
KAdong oty omoio opifovtal, ovoudletal kataokevaotis (constructor), kol 6KomdG NG €ival vo KAVEL
apyikoroinon (initialization) TV GTIYHOTOR®V TNG KAGONG OLTHS. AviioToryo pmopel va vdpyel Kot 1
néBodog kataopopéags (destructor) mov koAgital dtov £va avTiKEipevo TavEL vo VTapyeL Kot cuuPoAiletat
He ToV yopokThpa "~" aKoAoVOOVUEVO OO TO OVOpO TNG KAACNG TOV OVTIKEWEVOLD ovTov. Ot pébodot
Size(), PlaceToBuffer() kot RetrieveFromBuffer() ypnoponotovvral yio v anobfikevon Kot avaktnon
TOV OVTIKEWEVOV amd To dicko, kol emavopiloviot og k@Oe KAGoM Yo TNV omoia, N Yo TIG KAGGEIG-TOLd16
Mg omoiag, TG omoing, TPEMEL Vo OMOBNKELTOVV Kol Vo avokTnOovv kdémowo oTiypotuna. TEAog
ONUEIMVETOL MG 1] OVOLOTOAOYIOL OTOV KAMOWKO, S@EPEL amd OVTHV MOV YPNOLonolEital edd oto OTL
xpnowonoteitol o yapoxtipag " " (underscore) yio vo x@picel TIG AEEELG TOV GMOTEAOVV TO OVOLLO, KOTO0G
petaPAnTng N HeBOdoL, EVD €3G XPNGILOTOIOVVTOL KEQUAIC.

K\don Link

petapintéc:
id
source
target
type
mirrorType
weight

pébodot:
Create(authorld,source,target,type,mirrorType,weight)
Delete()
Size()
PlaceToBuffer(buffer)
RetrieveFromBuffer(buffer)
Save()
Retrieve(id)
Display()
ReturnLinkId()
ReturnSource()
ReturnTarget()
ReturnType()
ReturnMirrorType()
ReturnWeight()

K)\don Item
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petapAntéc:

pébodot:

id
prevVersionPtr
prevVersionSize
nextVersionPtr
nextVersionSize
description
contentType
properties
anchoredLinks

Item()

~Item()
Create(author,description,contentType)
Retrieve(id)
RetrieveOfAuthor(id,author)
RetrieveWithLinkId(itemld,linkId)
GetPreviousVersion()
GetPreviousVersionOfAuthor(author)
Save()

Delete()

Getld()

GetDescription()

GetProperties()

GetAnchoredLinks()
HasLinkId(linkId)
GetLinkAnchor(linkld,anchorStart,anchorLength)
SetDescription(newDescription)
addProperty(attribute,value)
dropProperty(attribute,value)
addAnchoredLink(linkld,anchorStart,anchorLength)
dropAnchoredLink(linkId)
GetContentType()
PlaceToBuffer(buffer)
RetrieveFromBuffer(buffer)

Size()

K)\aon Text

petapAntéc:

pébodot:

data

Text()

~Text()

GetData()
SetData(newData)

Delete()
PlaceToBuffer(buffer)
RetrieveFromBuffer(buffer)
Size()
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I.3. To cbotnuo. opyeiowv

T v amofnKeLoT OAWV TOV OVTIKEILEVOV YPTCILOTOI0VVTAL TPio Py el Kol 0 GUYKEKPILEVO TO
opyeio "linkfile", 1o apyeio "itemfile" kot 10 apyeio "datafile". 1o apyeio "linkfile" amobnkevoviol ta
oTypiotuomo TG KAdong link, kot €ival opyovopéva pe KOmo popen GUECTG TPOoTELOONG TAV® GTO
TpWTEVOV KAEWI, mov gival To nedio id. Ta kKAewdid divovial omd 10 CUGTNUE KOTE CEPKO TPOTO, EVED
AappaveTar mpdvoto vo xpnoorolovvTal Eovd Ta KAEIWOW TV GLUVOEGL®MY TTOv GPvovTaL.

T'o v anobrfjkevon TV oTIyHoTONOV TG KAGoNG Item Kot TmV VIOKAACEDY TNG, YPTCILOTO00VTOL
Vo oapyeio. Avtd yivetou yioti, o€ avtifeon pe to otiypotona g kKAdong Link, ta otiypudtomo g
KAdong Item dev éxouv otabepd péyeboc. 'Etotl, oto apyeio "datafile" amoOnxedoviar o mpoypotikd
dedopéva TV items ywpic kapio opydvmeon, kol oto apyeio "itemfile", mov givar opyavopévo pe KOmoo
HOPON GUECNC MPOOTELOOTG, OTOONKEVOVTOL TANPOPOPIES Y10 TO OV PBpickovTol To dedopuéva Tov KAOE
item péco oto apyeio "datafile" kot T1 péyebog £xovv. H mpdobeomn piog kovovplag €kdoyng evog item
gnuvyyavetol pe tnv npdodeon (appending) oto apyeio "datafile” tng meptypaeng g Kawvobplog eKSOYNS
ToV item Kot TV cAAoyn oto opyeio "itemfile" Tov deiktn ot dedopévo Kot TOv HEYEDOLG TOV €V AOY®
item. Ot TAnpoopieg ylo. TNV TPONYOVUEVT €kdOYN QPULAGGGOVTOL OTIS HeTaPAntég PrevVersionPtr ko
PrevVersionSize tng véog ekdoyng. Ommg kot ywo tnv kAGon Link, Aappdvetor mpovoiwo va
¥pNoonolobvTol Eava To KAEWG TV items Tov offvovTal.

I' 4. Koowkog

O K®owKOG Eival YwPIoUEVOS GE CPKETH apyeia, Yio Vo €lvol TO EDKOAN 1 KATAVONGT) TOV, L Kol KOOE
apyeio mephapfavel SNAGOELS /Kot LeBOSOVG TOV APOPOVV KATOL0 CLUYKEKPILEVO TUMLO TNG EQOPHOYNG.
ITwo avaAvtikd, vadpyovv ta eENg apyeio:

"item.c" : user interface ko1 ene&epyacio SocoMYIDY

"text.h" : opiopog g KAGong Text

"item.h" : op1opOg NG KGO Item

"link.h" : opropdg g KAGong Link

"authored.h" : opiopog g KAGong AuthoredObject

"system.h" : péBodot ylo TV amoBNKELON Kol OVAKTNGT T®V items Kol PNYoviopog yo Thpnon
I 0YY

"date.h" : p€Bodot yio To Srafocpo Kot TNV EKTOTOOT TNG NUEPOUNVIOG TOV GLGTHLATOG

"sequential.h" : pé6odot yio To cePloKd SIGPOCLA TOV OVTIKELEVOV

"mklinkfl.c", "mkitemfl.c", "mkdatafl.c" : koG yio TV apyuconoinon twv apyeiwv g faong
"outhcons.h", "filecons.h", "itemcons.h", "linkcons.h" : otafepég mov ypnoonoovviol 6 dapopa

TUNHATA TNG EQUPUOYNC.
AkoLovbei 0 KOOKOG.

Apyeio "item.c"

#include "text.h"
#include "sequent.h"
#include <string.h>

typedef struct _ links_list

{
link1 link;

struct _ links_list *next;
} link list node;
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void call_vi(void ** int);
void free_links_list(link list node *);

char *selections[] =

{
"1...Create Item",
"2...Retrieve Item",
"3...View description",
"4...View Content",
"5...View properties",
"6...Edit Contents",
"7...Edit description",
"8...Add property",
"9...Drop property",
"0...Delete Current Item",
"a...View links",
"b...Add link",
"c...Delete link",
"d...View content type",
"e...Get a previous version of current item",
"f...Save current item",
"g...View ids of all items",
"h...Traverse link",
"i...Exit",
(char *)0

main()

{

int itempresent = 0,itemindb,itemmodified;
long transaction_status;

class text atext;

char buff[256],buff1[256],buff2,auid[256];
char prefered author[256];

int selection;

char *dataptr, *descriptionptr;

int i,item_id;

property node *pl;

link list node *links,*11,*12;
anchored link node *In;

int content_type;

float weight;

int type,mirror type;

LinklId_t link id;

date version_date;

links = new link list node;
links->next = 0;

printf(""Please enter your name ; ");
gets(auid);
auid[MAXAUTHORNAME - 1]="0%
printf("Press <KRETURN> : ");
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gets(buff);

do
{

system("clear");

if (itempresent)

{
printf(""Current item is: %d\n",atext.get _id());
printf(" Author is : %s\n",atext.get _author id());
printf("Time stamp is: ");
atext.get time stamp(&version date);
print_date(version date);
printf("\n\n");

3

else
printf("No current item\n\n");

printf("Enter selection:\n");

for(i=0;selections[i]!=(char *)0;i++)
printf("\t%s\n",selections[i]);

do
{
gets(buff);
if (buff[0] >="a' && buff]0] <='i")
selection = buft]0] - 'a' + 10;
else
if (buff[0] >="'0" && buff[0] <='9")
selection = buff]0] - '0";
else
selection = 127;
)

while (selection > 18 || selection < 0);
system("clear");
if (itempresent || selection == 1 || selection == 2 ||
selection == 16 || selection == 18)
switch (selection)
{
case 0: /*The "delete item" transaction */
atext.Delete();
atext.set author id(auid);
itemmodified = itempresent = 1;
break;

case 1: /* The "create item" procedure */

/* Get rid of any links that might be present */

free links list(links);

/ *
Save the current item (if such an item exists),
if it has been modified

*/

if (itempresent && itemmodified)

{

date cur_date;
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get_system_date(&cur_date);
atext.set_time_stamp(cur_date);
atext.save();
}
/* Get the description */
call_vi((void **)&descriptionptr,0);
/* And the content type */
printf("Enter content type : ");
gets(buffl);
content_type = atoi(buffl);
/* Now create the item */
atext.create(auid,descriptionptr,content_type);
/* Now ask for some contents */
call vi((void **)&dataptr,0);
atext.set _data(dataptr);
itemmodified = itempresent = 1;
itemindb = 0;
break;

case 2: /* The "Retrieve item" transaction */
/* Free links memory */
free links list(links);

/ *
Save the current item, if it has been modified
*/
if ((itempresent != 0) && itemmodified)
{
date cur_date;
get system date(&cur_date);
atext.set_time stamp(cur_date);
atext.save();
3
printf("Enter id : ");
gets(buff);

item_id = atoi(buf¥);

printf("Enter prefered author ");

printf("(<RETURN> for none) :");

gets(prefered author);

if (prefered author[0] == 0) /*No preference*/
transaction status = atext.retrieve(item id);

else
transaction_status=atext.retrieve_of author
(item_id,prefered author);

if (transaction_status == ITEMNOTFOUND)

{
/* Item not found */
itempresent = 0;
printf("Item not found.\n");

}

else

if (transaction_status == NOSUCHVERSION)
{
/ %
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The item was found, but the version
requested was not

*/

itempresent = 0;

printf("No version of this author found\n");

H
else
{
/ *
Item found. Retrieve the links emerging
from it
*/
itemindb = itempresent = 1;
itemmodified = 0;
for (In=atext.get anchored links(),l1=links;
In !=0; In = In->next,11 = 11->next)
{
12 = new link list node;
12->next = 0;
11->next = 12;
(12->link).Retrieve(In->id);
}
H
break;

case 3: /* Print the description */
printf("%s\n",atext.get description());
break;

case 4: /* Print data */
printf("%s\n",atext.get data());
break;

case 5 : /* Print properties */
for(pl=atext.get properties(); p1!=0; pl = p1->next)

{

printf(" Attribute : %s, Value : %s\n", p1->attribute,p1->value);
}
break;

case 6 : /* Edit data */
itemmodified = 1;
dataptr = atext.get data();
call vi((void **)&dataptr,1);
atext.set data(dataptr);
atext.set author id(auid);
break;

case 7: /* Edit description */
itemmodified = 1;
atext.set author id(auid);
descriptionptr = atext.get description();
call vi((void **)&descriptionptr,1);
atext.set description(descriptionptr);
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break;

case 8: /* Add property */
printf("Enter attribute : ");

gets(buff);

if (buff[0] =="0")

{
printf("Zero length attributes not allowed\n");
break;

}

printf("Enter value : ");

gets(buffl);

if (buff1{0] =="0")

{
printf("Zero length values not allowed.\n");
break;

}

if (atext.add_property(buff,buffl) != 0)
printf("Property already exists.\n");

else

{
printf("Property added.\n");
itemmodified = 1;

}
break;

case 9: /* Drop property */
printf("Enter attribute : ");
gets(buff);
printf("Enter value : ");
gets(buffl);
if (atext.drop property(buff,buffl))
printf("No such property.\n");
else
{
printf("Property dropped.\n");
itemmodified = 1;

}
break;

case 10: /* Print links */
for (11 = links->next;11 != 0;11=11->next)
(11->link).display();
break;

case 11: /* Add link transaction */
/ *
Read the target name and check if it is
identical to the current item's name or if
that item does not exist. Both cases are
€ITor cases.
*/
printf("Enter target items id : ");
gets(buff);
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item_id = atoi(buf¥);
if (item_id == atext.get_id())

printf("Cannot link an item to itself.\n");
else

if (item_exists(item_id) == 0)

{

date cur_date;

get _system_date(&cur_date);
/ *
Now read the Type, mirror Type and weight
fields. Anchors are ignored
*/
printf("Enter type : ");
gets(buff);
type = atoi(buff);
printf("Enter inverse type (%d for NULL) :", NULLTYPE);
gets(buff);
mirror_type = atoi(buff);
printf("Enter weight : ");
gets(buff);
weight = atof(buff);
12 = new link list node;
/ *
Create the new link. Add its id to the
current item's list of ids, and the whole
link to the list of links.
*/
(12->link).Create(auid,atext.get_id(),
item _id, type,mirror type, weight);
(12->link).set_time stamp(cur_date);
12->next = links->next;
links->next = 12;
atext.add anchored link((I2->link).ReturnLinkid(),0,0);
(12->link).Save();
{

class text temp_text;

temp_text.retrieve(item_id);
temp_text.add anchored link
((12->link).ReturnLinkid(),0,0);
temp_text.set time stamp(cur_date);
temp_text.save();
}
itemmodified = 1;
H
else
printf("Target item does not exist.\n");
break;

case 12: /* The "delete link" transaction */
printf("Enter id : ");
gets(buff);
link id = atoi(buff);
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/ *
Delete the id from the current item's id list,
and the link from the links list.
*/
if (atext.drop_anchored_link(link id) == 0)
{
for (11=links->next,12=links;I1 != 0; 11 = 11->next)
{
if ((11->link).ReturnLinkid() == link_id)
{
12->next = 11->next;
delete 11;
break;
}
2=11;
}
itemmodified = 1;
}
else
printf("No such link id.\n");
break;

case 13: /* Print content type */
printf("Content type is : %d\n",
atext.get content_type());
break;

case 14: /* Get a previous version */

/*
If the current item has been modified, it will
be first saved, and then the previous version
will be retrieved. As an efect, you will end up
with the version you last modified, if you
don't specify an author.

*/
if ( (itempresent != 0) && itemmodified)
{

date cur_date;

get system date(&cur_date);
atext.set time stamp(cur_date);
atext.save();
itemmodified = 0;
3
printf("Enter prefered author ");
printf("or just <KENTER> for any author : ");
gets(prefered author);
if (prefered author[0] =="0") /* Any author */
transaction status = atext.get previous version();
else
transaction status = atext.get previous version of author(auid);
if (transaction_status == NOSUCHVERSION)
printf("Sorry, version not found.\n");
else
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}

/*
Update the links list to match current version
*/

itemindb = itempresent = 1;
itemmodified = 0;
free links_list(links);
for (In = atext.get_anchored_links(), 11 = links; In != 0;
In = In->next,11 = 11->next)
{
12 = new link list node;
12->next = 0;
[1->next =12;
(12->link).Retrieve(In->id);
H

break;

case 15:

{

}

case 16:

date cur_date;

get system date(&cur_date);
atext.set_time stamp(cur_date);
atext.save();

itemmodified = 0;

break;

/* Print ids of all items in the database */
initialize search();
while(get next id(&item id) == SUCCESS)

printf("%d\n",item_id);

if (! itemindb && itempresent)

printf("%d\n",atext.get id());

break;

case 17; /* Traverse link transaction */
printf("Enter link id : ");
gets(buff);
link id = atoi(buff);
if (atext.has link id(link id) !=0)

{

}

printf("No such link id in this item.\n");
break;

for (11 = links->next; ; 11 = 11->next)

if ((11->link).ReturnLinkid() == link id)
break;

item_id = (11->link).ReturnTarget();
if (item_id == atext.get id())

{

if (11->link).Return mirror Type()==NULLTYPE)
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}

printf("Untraversable in that direction.\n");

break;

}
item_id = (11->link).ReturnSource();

free links_list(links);
if ((itempresent !=0) && itemmodified)

{

}

date cur_date;

get system date(&cur_date);
atext.set_time stamp(cur_date);
atext.save();

atext.retrieve with linkid(item id,link id);
itemindb = itempresent = 1;

itemmodified = 0;

for (In = atext.get anchored links(),I1 = links;

In != 0; In=In->next,l 1=11->next)

{
12 = new link list node;
12->next = 0;
11->next = 12;
(12->link).Retrieve(In->id);
}
break;

case 18: /* Exit */
if (itempresent && itemmodified)

{

}

date cur_date;

get system date(&cur_date);
atext.set_time stamp(cur_date);
atext.save();

printf("So long %s\n",auid);
break;

default :

printf(""Something is wrong arround here...\n");
break;

}

if (selection != 18)

{

printf("Press <Return>");

gets(buff);

3
}

while(selection != 18);

return 0;
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#define EDITFILE ".TMPFILE.EDIT"

void call vi(void **data, int datapresent)
/*
Call vi to create or modify the contents or the
description.
*/
{
FILE *fp;
long datalength;
char command[255];

fp = fopen(EDITFILE,"w");

if (datapresent != 0)
fprintf(fp,"%s",(char *)*data);

fclose(fp);

sprintf(command,"vi %s",EDITFILE);

system(command);

fp = fopen(EDITFILE,"r");

fseek(fp,0,SEEK END);

datalength = ftell(fp);

fseek(fp,0,SEEK SET);

*data = new char [datalength+1];

*((char *)*data + datalength) = "\0";

fread(*data,datalength, 1,fp);

fclose(fp);

unlink(EDITFILE);

}

#undef EDITFILE

void free links list(link list node *Ip)
/*

Free memory occupied by the links list
*/
{

link list node *Ip1,*Ip2;

for(lpl = lp->next;Ip1 != 0;lp1 =1p2)
{

Ip2 = Ip1->next;

delete Ip1;
i

Ip->next = 0;

}

Apyeio "text.h"
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#ifndef TEXTFILE__
#define  TEXTFILE__
#include <string.h>
#include "item.h"

class text : public item

/*
The base class is declared "public' so that all methods
defined in it are accessible

*/

{

char *data;

public:
text() {data = 0;}
~text() {if (data != 0) delete data;}
void set_data(char *);
char *get data(void) {return data;}
int Delete(void)
{
delete data;
data = new char[1];
*data = "\0";
item::Delete();
3
/*
The following methods redefine the inherited from
class 'item' methods with the same name...
*/
int place to buffer(void *);
int retrieve_from_buffer(void *);
int size();

inline int text::size()
{
return (data == 0) ?
(item::size()) : (item::size()+strlen(data)+1);

void text::set_data(char *dta)

{
if (data !=0)
delete data;
data = dta;

}

int text::retrieve from_buffer(void *buffer)

{
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int total_size;
char *bp;

if (data !=0)
delete data;
total size = item::retrieve from buffer(buffer);
bp = (char *)buffer + total size;
total size += strlen(bp) + 1;
data = new char [strlen(bp)+1];
strcpy(data,bp);
return total size;

int text:;place _to buffer(void *buffer)
{

char *bp;

int total_size;

total size = item::place to buffer(buffer);
bp = (char *)buffer + total size;
strcpy(bp,data);

return total size + strlen(data);

#endif

Apyeio "item.h"

#ifndef ITEMFILE
#define ITEMFILE
#include <string.h>
#include "authored.h"
#include "itemcons.h"
#include "link.h"
#include "filecons.h"
#include "system.h"
#include <std.h>
#include "vercons.h"
#include "date.h"
#include <values.h>

#define ITEMNOTFOUND (-1L)
#define NOSUCHVERSION (-2L)

typedef struct property list
{

char *attribute;
char *value;
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struct property_list *next;
} property_node;

typedef struct anchored_link list
{

LinkId tid;

int anchor_start, anchor length;

struct anchored_link list *next;
} anchored_link node;

class item : public authored object
{
int id;
long prev_version ptr;
long prev_version_size;
long next_version_ptr; /* defined but not supported */
long next_version size; /* defined but not supported */
char *description;
int content_type;
property node *properties;
anchored link node *anchored links;

public:

item();

~item();

void create(char *,char *,int);

int retrieve(int);

int retrieve_of author(int,const char *);

int retrieve_with linkid(int, LinkId t);

int get previous_version(void);

int get previous_version of author(const char *);

void save(void);

void Delete(void);

int get_id(void) {return id;}

char *get description(void) {return description;}

property node *get properties(void)
{return properties->next;}

anchored link node *get anchored links(void)
{return anchored links->next;}

int has link id(Linkld t);

int get link anchor(Linkld t, int *, int *);

void set_description(char *);

int add_property(char *,char *);

int drop_property(char *, char *);

int add anchored link(Linkld t,int,int);

int drop anchored link(LinklId t);

int get content type(void) {return content type;}

/*
The following methods are defined to be 'virtual' so
that the binding will be late, i.e. it will take
place during run time, not during compile time. This
causes the calling of the correct member function,
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depending on which class the item receiving the
message belongs to.

*/

virtual int place_to_buffer(void *);

virtual int retrieve_from_buffer(void *);

virtual int size(void);

item::item()
/* Initialize pointer variables */

{
1

id =0;

description = 0;

properties = new property node;
properties->attribute = properties->value = 0;
properties->next = 0;

anchored links = new anchored link node;
anchored links->next = 0;

item::~item()
/* Free memory held by item */
{
property node *pl,*p2;
anchored link node *11,*12;

if (description != 0)
delete description;
pl = properties;
while (p1 !1=0)
{
p2 = pl->next;
if (p1->attribute != 0)
delete p1->attribute;
if (p1->value != 0)
delete p1->value;
delete p1;
pl =p2;
}
11 = anchored links;
while (11 !=0)

{
12 = [1->next;
delete 11;
11=12;
}
)

void item::create(char *auth nam,char *desc,int cont_type)
/*
The item::create method frees memory currently owned by
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the item, and sets the data fields to the given values
*/
{

anchored_link node *11,*12;

property node *pl,*p2;

id = new_key();
prev_version_ptr = prev_version_size = OL;
next version ptr =next version size = OL;
set_author id(auth nam);
if (description != 0)

delete description;
description = new char[strlen(desc)+1];
strcpy(description,desc);
content type = cont_type;
pl = properties->next;
while (p1 !1=0)
{

p2 = pl->next;

if (p1->attribute != 0)

delete p1->attribute;
if (p1->value !=0)
delete p1->value;

delete p1;

pl =p2;
}
properties->next = 0;
11 = anchored links->next;
while (11 !=0)

{
12 = 11->next;
delete 11;
11 =12;
}
anchored links->next = 0;
}

int item::size(void)
/* Return length of data fields of the item */
{

int length;

anchored link node *ap;

property node *pp;

length = 4 * sizeof(long); /* version pointers */
length += strlen(description) + 1;
for (pp = properties->next; pp != 0; pp = pp->next)
length += strlen(pp->attribute) + strlen(pp->value) +2;
for (ap = anchored links->next; ap != 0; ap = ap->next)
length += sizeof(Linkld t) + 2 * sizeof{(int);
length += sizeof(int);  /* length for content type */
/*
add sizeof(Linkld t)+1 for markers used in the buffers
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*/
return length+authored_object::size()+sizeof(Linkld t)+1;
)

void item::set description(char *new description)
/*
Free memory currently owned by "description" and set it
to the new value
*/
{
if (description != 0)
delete description;
description = new char[strlen(new_description)+1];
strcpy(description,new_description);

}

int item::add_property(char *new _attribute,char *new_value)
/*
Test if property already exists. If so, return 1, else
add it and return 0
*/
{
property node *pl,*p2,*new_node;

pl = properties->next;
p2 = properties;
while (p1 1= 0)

{
if (! stremp(p1->attribute,new_attribute) &&
! stremp(pl->value,new_value) )
return 1;
p2=pl;
pl = pl->next;
}

new_node = new property node;

new_node->attribute = new char[strlen(new_attribute) +1];
strcpy(new_node->attribute,new_attribute);
new_node->value = new char[strlen(new_value) + 1];
strcpy(new_node->value,new_value);

new_node->next = 0;

p2->next = new node;

return 0;

int item::drop_property(char *attr,char *val)
/*

If the property does not exist, return 1, else delete

it and return 0.
*/
{

property node *pl,*old property;
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pl = properties;
old_property = properties->next;
while (old_property != 0)
{
if (Istrcmp(old_property->attribute,attr) &&
Istrcmp(old_property->value,val) )

{
delete old_property->attribute;
delete old_property->value;
pl->next = old property->next;
delete old property;
return 0;

b

pl = old property;
old property = old_property->next;
H

return 1;

}

int item::add_anchored link(LinklId t lid, int st, int le)
/*
If the link already exists return 1, else add it to the
list and return 0.
*/
{

anchored link node *11,*12,*new node;

11 = anchored links->next;
12 = anchored links;
while (11 1= 0)

{
if (11->id == lid) /* Just test the id */
return 1;
12=11;
11 = [1->next;
H

new node =new anchored link node;
new_node->id = lid;
new_node->anchor_start = st;
new_node->anchor length = le;
new_node->next = 0;

12->next = new_node;

return 0;

int item;:drop_anchored link(LinkId t lid)
/*
If the link does not exist return 1,
else remove it from the list and return 0
*/
{
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anchored_link node *11,*12;

11 = anchored links;
12 = anchored links->next;
while (12 1= 0)

{
if (12->id == lid)
{
[1->next = 12->next;
delete 12;
return 0;
)
11 =12
12 = 12->next;
H
return 1;
)

int item::has_link id(LinkId t lid)
{

anchored link node *ap;

for (ap = anchored_links->next; ap != 0; ap = ap->next)
if (ap->id == lid)
return 0;
return 1;

}

int item::get link anchor(Linkld t lid, int *st, int *le)
/*
If the link exists, return the anchror in the two int *
fields. If it doesn't, return 1.
*/
{

anchored link node *ap;

for (ap = anchored_links->next; ap != 0; ap = ap->next)
if (ap->id == lid)
{
*st = ap->anchor_start;
*le = ap->anchor_length;
return 0;
)

return 1;

}

int item::retrieve(int item_id)

/*
Retrieve all data for item "id", that is the description,
links and properties.
If an error occurs, i.e. the item does not exist, -1L is
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returned, else the returned value is the length of the
actual data.
*/
{
void *buffer;
int data_size;

data size = retrieve item data(item id,&buffer);
if (data_size > 0)

{
id = item_id;
(*this).retrieve_from_buffer(buffer);
delete buffer;

H

return (data_size > 0) ? data_size : ITEMNOTFOUND;
3

int item::retrieve_of author(int item_id,const char *auid)
/*
Return the last version of a specified item which has
been created by a specified author.

*/
{
if ((*this).retrieve(item id) == ITEMNOTFOUND)
return ITEMNOTFOUND;
do
{
if (!strcmp(auid,get author id()))
return (*this).size();
if ((*this).get previous version() == NOSUCHVERSION)
return NOSUCHVERSION;
H
while (1);
3

int item::retrieve with linkid(int item id,LinklId t lid)
/*
Retrieve the first version of an item with a specific
link id. Very useful for traversing links.

*/
{
if ((*this).retrieve(item id) == ITEMNOTFOUND)
return ITEMNOTFOUND;
do
{
if ((*this).has link id(lid) == 0)
return (*this).size();
if ((*this).get previous version() == NOSUCHVERSION)
return NOSUCHVERSION;
}
while (1);
}
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int item::get_previous_version(void)

{

void *buffer;

if ((prev_version ptr == 0)||(prev_version_size == 0))
return NOSUCHVERSION;

buffer = new char [prev_version_size];

read_data(buffer,prev_version ptr,prev_version_size);

(*this).retrieve _from_buffer(buffer);

delete buffer;

return (*this).size();

int item::get previous version_of author(const char *auid)
{
do
{
if ((*this).get previous version() == NOSUCHVERSION)
return NOSUCHVERSION;
if (!strcmp(auid,get_author id()))
return (*this).size();
}
while (1);
)

int item;:retrieve_from_buffer(void *buffer)
{
property node *pl,*p2;
anchored link node *11,*12;
char *bp;
int total_size;

/*
Free memory currently occupied by the item.
Note that the "sentinel" data of the item, i.e. one
dummy record at the start of the property list, and
one dummy record at the start of the link list, remain
as they are, or they should be reallocated a few lines

bellow.
*/

if (description != 0)
delete description;
pl = properties->next;
while (p1 !1=0)
{
p2 = pl->next;
delete p1->attribute;
delete pl1->value;
delete p1;
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pl =p2;
}
properties->next = 0;
11 = anchored_links->next;
while (11 !=0)
{
12 = [1->next;
delete 11;
11 =12;
H
anchored_links->next = 0;
total size =
authored object::retrieve from buffer(buffer);
bp = (char *)buffer + total size;
prev_version_ptr = *(long *)bp;
bp += sizeof(long);
prev_version_size = *(long *)bp;
bp += sizeof(long);
next version ptr = *(long *)bp;
bp += sizeof(long);
next version size = *(long *)bp;
bp += sizeof(long);
total size += 4 * sizeof(long);
pl = properties;
while (strlen(bp) != 0)
{
p2 = new property node;
p2->next = 0;
p2->attribute = new char [strlen(bp)+1];
strcpy(p2->attribute,bp);
total size += strlen(bp) + 1;
bp += strlen(bp) + 1;
p2->value = new char [strlen(bp) + 1];
strcpy(p2->value,bp);
total size += strlen(bp) + 1;
bp += strlen(bp) + 1;

pl ->next = p2;
pl =p2;

i

bp++;

total size++;
content_type = *(int *)bp;
bp += sizeof{(int);
total size += sizeof(int);
description = new char [strlen(bp)+1];
strcpy(description,bp);
total size += strlen(bp) + 1;
bp += strlen(bp) + 1;
11 = anchored links;
while (*(LinkId t *)bp != LINKEND)
{
12 = new anchored_link node;
12->id = *(LinklId_t *) bp;
12->anchor_start = *(int *)(bp + sizeof(LinklId t));
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12->anchor_length =
*(int *)(bp + sizeof(Linkld_t) + sizeof(int));

12->next = 0;
11->next = 12;
11=12;

bp += sizeof(LinklId_t) + 2 * sizeof(int);
total size += sizeof(Linkld t) + 2 * sizeof(int);
}
bp += sizeof(LinkId_t);
total size += sizeof(LinklId t);
return total size;

void item::save(void)

void *data_buffer;
int data_size;
struct disk _item di;

data_size = (*this).size();
data buffer =
new char [u_quotient(data_size, DISKBLOCK)*DISKBLOCK];
get_info(id,&di);
if (di.id == id)
{
prev_version_ptr = di.dataptr;
prev_version_size = di.datasize;
}
(*this).place to buffer(data buffer);
save item(id,data buffer,data size);

}

int item::place_to buffer(void *buffer)
/*
Place all the data in a buffer. The buffer holds
the data in the following format :
<supreclass data> prev_version ptr
prev_version_size next version_ptr
next_version_size <property list>"\0'
content type description "\0'
<anchored link list> LINKEND
where
<property list>::=<property> "0' |
<property> "\0' <property list>

<property> ::= attribute "\0' value "\0'

<anchored link list>::=<anchored link> |
<anchored link><linkid list>
and
<anchored link> ::=
link id anchor start anchor length
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'buffer' is assumed to be long enough to hold all fields.
*/
{

char *bp;

int total_size;

property _node *pp;

anchored_link node *ap;

total size = authored object::place to buffer(buffer);
bp = (char *)buffer + total size;
*(long *)bp = prev_version_ptr;
*(long *)(bp + sizeof(long)) = prev_version_size;
*(long *)(bp + 2 * sizeof(long)) = next version ptr;
*(long *)(bp + 3 * sizeof(long)) = next_version_size;
bp +=4 * sizeof(long);
total size += 4 * sizeof(long);
for (pp = properties->next; pp != 0; pp = pp->next)
{
strcpy(bp,pp->attribute);
total size += strlen(pp->attribute) + 1;
bp += strlen(pp->attribute) + 1;
strcpy(bp,pp->value);
total size += strlen(pp->value) + 1;
bp += strlen(pp->value) + 1;
H
*bp++="0
total size++;
*(int *)bp = content_type;
bp += sizeof{(int);
total size += sizeof{(int);
strcpy(bp,description);
bp += strlen(description) + 1;
total size += strlen(description) + 1;
for (ap = anchored_links->next;ap != 0; ap = ap->next)
{
*(LinkId_t *)bp = ap->id;
*(int *)(bp + sizeof(Linkld t)) = ap->anchor_start;
*(int *)(bptsizeof(Linkld t)+sizeof(int)) =
ap->anchor length;
bp += sizeof(LinklId t) + 2 * sizeof(int);
total size += sizeof(Linkld t) + 2 * sizeof(int);
H
*(LinkId_t *)bp = LINKEND;
total size += sizeof(LinklId t);
return total size;

}

void item::Delete(void)

/*
Delete an item from the database. This means, drop all
link identifiers, and keywords, and set the description
to a null string.
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*/

{
anchored link node *apl,*ap2;
property_node *ppl,*pp2;

if (description != 0)
delete description;
description = new char[1];
*description = "\0";
for (ap1 = anchored links->next; apl !=0;)

{
ap2 = apl->next;
delete apl;
apl = ap2;

H

anchored links->next = 0;
for (ppl = properties->next; ppl !=0; )
{
pp2 = ppl->next;
if (pp1->attribute != 0)
delete pp1->attribute;
if (pp1->value = 0)
delete ppl->value;
delete ppl;
ppl = pp2;
i
properties->next = 0;

}

#endif

Apyeio "link.h"

#ifndef LINK

#define LINK
#include "authored.h"
#include <stream.h>
#include <stdio.h>
#include "linkcons.h"
#include <string.h>
#include <std.h>

#ifndef SEEK SET
#define SEEK SET (0)
#define SEEK END (2)
#endif

#define NULLTYPE (-1)
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class linkl : public authored object
{

LinkId_tid;

int source;

int target;

int Type;

int mirror_Type;

float weight;

public:
void Create(char *,int,int,int,int,float);
int Delete();
int size()
{return authored object::size() + LinkRecSize;}
int place to buffer(void *);
int retrieve_from_buffer(void *);
void Save();
int Retrieve(Linkld t);
void display();
Linkld t ReturnLinkid() {return id;}
int ReturnSource() {return source;}
int ReturnTarget() {return target;}
int ReturnType() {return Type;}
int Return mirror Type() {return mirror Type;}
float Returnweight() {return weight;}

void link1::display()
{

date aDate;

printf("Linkld : %d, Source : %d, Target : %d,"
" Type : %d, Weight: %f",
id,source,target, Type,weight);

if (mirror Type == NULLTYPE)

printf(". Mirror type is NULL\n");
else

printf(", Mirror type: %d\n",mirror Type);
printf(" Author is : %s, at : ",get_author_id());
get time stamp(&aDate);

print date(aDate);

printf("\n");

void link1::Create(char *auid,int src, int trg,int type,
int mirror_t,float weigh)

/*

Create the link. This is done by assigning the data to

the corresponding fields, and assigning a unique key.
*/
{
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FILE *fp;
Linkld tnew_key,limits[2];
char _dummy(size()];

set_author id(auid);

source = Src;

target = trg;

Type= type;

mirror Type = mirror t;

weight=weigh;

if (fp = fopen(LINKFILE,"r+b")) == 0)

{
fprintf(stderr,"Couldn't open linkfile\n");
exit (2);

}

/*
Get the next available key and the first key in
the deleted key list

*/

if (fread(limits,sizeof(Linkld t),2,fp) !=2)

{
fprintf(stderr,"file %s is malformed.\n",LINKFILE);
exit(2);

}

if (limits[1] == 0) /* No keys in the deleted list */
{
new_key = limits[0]++;
/* Write the new values */
fseek(fp,0,SEEK SET);
fwrite(limits,sizeof(Linkld t),2,fp);
fclose(fp);
/*
And append a record to the link file for the new link
*/
fp = fopen(LINKFILE,"ab");
*(Linkld_t *)(_dummy + authored object::size()) = 0;
fwrite(_ dummy,size(), 1,fp);

fclose(fp);
}
else /* There exists a key in the deleted key list */
{

/* So use it */
new key = -limits[1];
/* Get the next key in the list and mark it as first */
fseek(fp,2*sizeof(Linkld t)+size()*(new key-1)+
authored object::size(),SEEK SET);
fread(&limits[1],sizeof(Linkld t),1,fp);
fseek(fp,0,SEEK SET);
fwrite(limits,sizeof(Linkld t),2,fp);
fseek(fp,2*sizeof(Linkld t)+size()*(new key-1),
SEEK_SET);
*(Linkld_t *)(_dummy + authored object::size()) = 0;
fwrite(_ dummy,size(), 1,fp);
fclose(fp);
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}
id = new_key;

}

int link1::Retrieve(LinkId t Lid)
{

FILE *fp;

char link buff[size()];

fp=fopen(LINKFILE,"rb");
if (fseek(fp,(Lid-1)*size()+2*sizeof(Linkld t),SEEK SET)
==-1|| feof(fp))
/* The key is too large */
{
fclose(fp);
return 1;
}
if (fread(link bufft,size(),1,fp) 1= 1)
{
fclose(fp);
return 1;
}
fclose(fp);
retrieve from buffer(link buff);
if (id != Lid)
return 1;
return 0;

}

int link1::retrieve from buffer(void *link buff)
{

char *link bp;

int superclass_size;

superclass_size =
authored object::retrieve from buffer(link buff);
link bp = (char *)link buff + superclass_size;
id = *(LinkId t *)link bp;
link bp += sizeof(Linkld t);
source = *(int *)link bp;
link bp += sizeof(int);
target = *(int *)link bp;
link bp += sizeof(int);
Type = *(int *)link bp;
link bp += sizeof(int);
mirror Type = *(int *)link bp;
link bp += sizeof(int);
weight = *(float *)link bp;
return 0;
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void link1::Save()
/* Save the link */

{

FILE *fp;
char link buff[size()];

fp=fopen(LINKFILE,"r+b");

/* Set the file pointer to the right place */
fseek(fp,2*sizeof(Linkld t) +(id - 1)*size(),SEEK SET);
/* Place all the data in a buffer */

place to buffer(link buff);

/* Write the buffer to the file */

fwrite(link buft,size(),1,fp);

fclose(fp);

int link1::place to buffer(void *link buff)
{

char *link bp;

int superclass_size;

superclass_size =
authored object::place_to buffer(link buff);
link bp = (char *)link buff + superclass_size;
*(LinkId t *)link bp = id;
link bp += sizeof(Linkld t);
*(int *)link bp = source;
link bp += sizeof(int);
*(int *)link bp = target;
link bp += sizeof(int);
*(int *)link bp = Type;
link bp += sizeof(int);
*(int *)link bp = mirror Type;
link bp += sizeof(int);
*(float *)link bp = weight;

int link1::Delete()
/* Delete a link */
{
FILE *fp;
LinkId t limits[2],last del;

fp = fopen(LINKFILE,"r+b");
fread(limits,sizeof(Linkld t),2,fp);
if (limits[0] <= id || id <= 0)
/* Invalid key ! */
{

fclose(fp);

return 1;
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/* Add the key to the list of deleted keys as first */

last_del = limits[1];

limits[1] = -id;

fseek(fp,0,SEEK_SET);

fwrite(limits,sizeof(LinkId_t),2,fp);

fseek(fp,2*sizeof(LinklId_t) + (id-1)*size() +
authored_object::size(), SEEK SET);

fwrite(&last_del,sizeof(Linkld_t),1,fp);

fclose(fp);

return 0;

}

#endif

Apyeio "authored.h"

#ifndef AUTHOREDOBIECTS
#define AUTHOREDOBIJECTS

#include "date.h"
#include "authcons.h"
#include <string.h>
#include <stdio.h>

#define TIMENOTINITIALIZED (0)

class authored object

{
char author id[MAXAUTHORNAME];

packedDate t timestamp;

public :
authored object(void)

{
*author _id ="\0";
timestamp = TIMENOTINITIALIZED;

}

char *get author id(void)

{

return author id;

}

void set_author id(char *new_id)

{
strncpy(author id,new id, MAXAUTHORNAME);

}

void get time stamp (date *aDate)
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{
if (timestamp==TIMENOTINITIALIZED)

get_system_date(aDate);
else
unpack_date(aDate,timestamp);

)
void set_time stamp(date aDate)
{

timestamp = pack date(aDate);
b

int size(void)

{
return MAXAUTHORNAME + sizeof(packedDate t);

}

int place to buffer(void *);
int retrieve_from_buffer(void *);

int authored object::place to buffer(void *buffer)

{
int length;

length = MAXAUTHORNAME + sizeof(packedDate t);

strecpy((char *)buffer,author id);

*(packedDate _t *)((char *)buffer+strlen(author id)+1) =
timestamp;

return length;

}

int authored object::retrieve_from buffer(void *buffer)

{
int length;

length = MAXAUTHORNAME + sizeof(packedDate t);
strecpy(author_id,(char *)buffer);
timestamp = *(packedDate_t *)((char *)buffer +
strlen(author_id) + 1);
return length;
b

#endif

Apyeio "itemcons.h"

#ifndef ITEMCONSTS
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#define  ITEMCONSTS
#define DATAFILE "datafile"
struct disk_item
{
int id;
long dataptr,datasize;
1
const int ItemRecSize = sizeof(int) + 2*sizeof(long);
#endif ITEMCONSTS

Apyeio "filecons.h"

#ifndef FILINGCONSTS
#define  FILINGCONSTS
#include "itemcons.h"

#define DISKBLOCK (512)
#define ORGANIZEFILE "itemfile"
#endif

Apyeio "linkcons.h"

#ifndef LINKCONSTS
#define LINKCONSTS
#include "itemcons.h"
typedef int LinkId t;
const int LinkRecSize =
sizeof(Linkld t) + 4*sizeof(int) + sizeof(float);
const Linkld t LINKEND = (LinkId t) -1;
#define LINKFILE "linkfile"
#endif

Apyeio "authcons.h"

#ifndef AUTHORCONST
#define  AUTHORCONST
#define MAXAUTHORNAME (20)
#endif

Apyeio "system.h"

#ifndef SYSTEMCORE
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#define  SYSTEMCORE
#include "filecons.h"
#include <stdio.h>

#ifndef SEEK SET
#define SEEK_SET (0)
#define SEEK_END (2)
#endif

void read data(void *buffer, long dataptr, long datasize);

inline long u_quotient(long dividend, long divisor)
/*
This function returns ceil(dividend,divisor)
*/
{

long quotient,remainder;

remainder = dividend % divisor;
quotient = dividend / divisor;
return (remainder == 0) ? quotient : quotient + 1;

}

void get_info(int item_id,struct disk item *di)

/*
Return information about the location and the size of
the last version of item 'item_id. If the key is somehow
invalid, return 0 in all the fields of *di

*/

{
FILE *fp;
char buff[ItemRecSize];

if ((fp = fopen(ORGANIZEFILE,"rb")) == 0)

{
fprintf(stderr,"Couldn't open %s\n",ORGANIZEFILE);
exit(2);

}

if (fseek(fp,(item id-1)*ItemRecSize+2 * sizeof(int),

SEEK SET) == -1 || feof(fp))

/* Bad key ! */

{
fclose(fp);
di->id = (int)(di->dataptr = di->datasize = OL);
return;

}

if (fread(buff,ItemRecSize, 1,fp) 1= 1)

{
fclose(fp);
di->id = (int)(di->dataptr = di->datasize = OL);
return;
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H

fclose(fp);

di->id = *(int *)buff;

di->dataptr = *(long *)(buff + sizeof(int));
di->datasize = *(long *)(buff + sizeof(int) +

sizeof(long));

)
int new_key(void)
/*

Return a new key for a new item.
*/
{

FILE *fp;

int limits[2],new key;
char tmp_item[ItemRecSize];

if (fp = fopen(ORGANIZEFILE,"r+b")) == 0)

{
fprintf(stderr,"Couldn't open %s\n",ORGANIZEFILE);
exit(2);

}

if (fread(limits,sizeof(int),2,fp) = 2)

{
fprintf(stderr,"File %s is malformed\n",ORGANIZEFILE);
fclose(fp);
exit(2);

}

if (limits[1] == 0)

{
new_key = limits[0]++;
fseek(fp,0L,SEEK _SET);
fwrite(limits,sizeof(int),2,fp);
fclose(fp);
fp = fopen(ORGANIZEFILE,"ab");
*(int *)tmp_item = 0;
fwrite(tmp_item,ItemRecSize, 1,fp);
fclose(fp);

H

else

{

new key = -limits[1];

fseek(fp,2 * sizeof(int) + ItemRecSize * (new_key - 1),
SEEK_SET);

fread(&limits[1],sizeof(int),1,fp);

fseek(fp,0L,SEEK _SET);

fwrite(fp,sizeof(int),2,fp);

*(int *)tmp_item = 0;

fseek(fp,2 * sizeof(int) + ItemRecSize * (new_key - 1),
SEEK_SET);

fwrite(tmp_item,ItemRecSize, 1,fp);

fclose(fp);
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return new_key;

}

void save item(int id, void *data buffer,long size)
{

FILE *fpl, *fp2;

long dataptr;

char item_buff][ItemRecSize];

if (fp! = fopen(ORGANIZEFILE,"r+b")) == 0)

{
fprintf(stderr,"Couldn't open file %s\n",ORGANIZEFILE);
exit(2);

}

if (fp2 = fopen(DATAFILE,"ab")) == 0)

{
fprintf(stderr,"Couldn't open file %s\n",DATAFILE);
exit(2);
}
fseek(fp1,2 * sizeof(int) + ItemRecSize * (id - 1),
SEEK_SET);
fseek(fp2,0,SEEK END);
dataptr = ftell(fp2);
*(int *)item buff = id;
*(long *)(item_buff + sizeof(int)) = dataptr;
*(long *)(item_buff + sizeof(int) + sizeof(long)) =size;
fwrite(item buff,ItemRecSize,1,fpl);
fclose(fpl);
fwrite(data buffer, DISKBLOCK,u quotient(size, DISKBLOCK),
fp2);
fclose(fp2);

int retrieve_item_data(int id, void **buffer)
{

FILE *fp;

char item_buff][ItemRecSize];

long size;

if (fp = fopen(ORGANIZEFILE,"rb")) == 0)
{

fprintf(stderr,"Couldn't open file %s\n",ORGANIZEFILE);

exit(2);
}
if (fseek(fp,2*sizeof(int) + (id - 1) * ItemRecSize,

SEEK SET) == -1 || feof(fp))
{
fclose(fp);
return -1;
}
if (fread(item buff,ItemRecSize,1,fp) != 1)
{
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fclose(fp);

return -1;
}
fclose(fp);
if (*(int *)item_buff = id)

return -1;
*puffer= new char

[(size=*(long *)(item_buff+sizeof(int)+sizeof(long)))l;
read_data(*buffer,

*(long *)(item_buff + sizeof(int)),size);

return size;

}

void read_data(void *buffer, long dataptr, long datasize)

{
FILE *fp;
if (fp = fopen(DATAFILE,"rb")) == 0)
{
fprintf(stderr,"Couldn't open file %s\n",DATAFILE);
exit(2);
}

fseek(fp,dataptr, SEEK_SET);
fread(buffer,datasize, 1,fp);
fclose(fp);

inline int item_exists(int key)

{

struct disk item di;

get_info(key,&di);
return ( (di.id == 0) || (di.id !=key)) ? 1 : 0;
b

#endif

Apyeio "sequential.h"

#ifndef SEQUENTIAL
#define SEQUENTIAL
#include "filecons.h"
#include <stdio.h>

#include <std.h>

#include <string.h>

#define NOT_INITIALIZED (1)
#define SUCCESS (0)
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#ifndef SEEK_SET
#define SEEK_SET (0)
#define SEEK_END (2)
#endif

/*
The following variables are declared outside of any
function in this file, so that they are common to all

functions in this file.
*/

static int current_id;
static int initialized = 0;
static int end of file = 0;

void initialize search(void)
{
initialized = 1;
end of file=0;
current_id = 0;

}

int get next id(int *next id)

{
char seq_buffer[ItemRecSize];
FILE *fp;

if (! initialized)
return NOT _INITIALIZED;
if (end of file)
return EOF;
if (fp = fopen(ORGANIZEFILE,"rb")) == 0)
{
fprintf(stderr,"Couldn't open file %s\n",ORGANIZEFILE);
exit(2);
}
for(; 1)
{
current _id ++;
fseek(fp,2*sizeof(int) + (current_id-1)* ItemRecSize,
SEEK SET);
if (fread(seq_buffer,ItemRecSize,1,fp) I= 1)
{
end of file=1;
fclose(fp);
return EOF;
)
if (*(int *)seq_buffer == current_id)
{
fclose(fp);
*next_id = current id;
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return SUCCESS;
}
}
}

#endif

Apyeio "date.h"

#ifndef SYSTEMDATE
#define SYSTEMDATE

#include <std.h>
#include <stdio.h>
#define DATEFILE "TMPDATE"

typedef struct
{

unsigned short day,month, year,hour,minute;
} date;

typedef long packedDate t;

void get_system_date(date *cur_date)
{

FILE *fp;

char command[255];

sprintf(command,
"date "+%%d%%6t%%m%%t%%y %%t %%H%%t%%M%%n' >%s\n",

DATEFILE);

system(command);

fp = fopen(DATEFILE,"r");

fscanf(fp,"%hu%hu%hu%hu%hu%hu",&(cur_date->day),
&(cur_date->month),&(cur_date->year),
&(cur_date->hour),&(cur_date->minute));

fclose(fp);

unlink(DATEFILE);

}

inline packedDate t pack date(date aDate)
{
return (long)aDate.minute | ((long)aDate.hour << 6) |
((long)aDate.day << 11) |
((long)aDate.month << 16) |
((long)aDate.year << 20);
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void unpack date(date *aDate,packedDate t packed date)

{
aDate->minute = (unsigned short)(packed date&0x3f);
aDate->hour = (unsigned short)((packed_date >> 6 )&0x1f);
aDate->day = (unsigned short)((packed_date >> 11)&0x1f);
aDate->month = (unsigned short)((packed_date>>16)&0x0f);
aDate->year = (unsigned short)((packed_date>>20)&0xfff);

void print_date(date aDate)
{
printf("(Date: %hu/%hu/%hu\tTime: %hu:%02hu)\n",
aDate.day,aDate.month,aDate.year,aDate.hour,
aDate.minute);

}

#endif

Apyeio "mkitemfl.c"

#include <stdio.h>
#include "filecons.h"

main()

/*
This program creates the item file. It initializes the
first two (int) entries to contain 1 and 0 respectively.
This means that the next available key is the key 1,
and that there are no keys in the 'deleted key' list.

*/

{
FILE *fp;
int limits[2] ;

limits[0] = 1;

limits[1] = 0;

fp = fopen(ORGANIZEFILE,"w");
fwrite(limits,sizeof(int),2,fp);
fclose(fp);

return 0;

Apyeio "mklinkfl.c"

#include <stdio.h>
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#include "linkcons.h"

main()

/*
This program creates the link file. It initializes the
first two (LinklId _t) entries to contain 1 and 0,
respectively. This means that the next available key is
the key 1, and that there are no keys in the deleted
key list.

*/

{
FILE *fp;
LinkId t limits[2] ;

limits[0] = 1;

limits[1] = 0;

fp = fopen(LINKFILE,"w");
fwrite(limits,sizeof(Linkld t),2,fp);
fclose(fp);

return 0;

Apyeio "mkdatafl.c"

#include <stdio.h>
#include "filecons.h"

main()

/*
This program initializes the data file. Its sole purpose
is to create the file, so that it exists, and to write
DISKBLOCK characters to it, so that no item data will be
stored at address 0 in the file, because address 0 is
interpreted as a NULL pointer.

*/

{
char bufff DISKBLOCK];
FILE *fp;

fp = fopen(DATAFILE,"wb");
fwrite(buff, DISKBLOCK, 1,fp);
fclose(fp);

return 0;
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scanner GOPMTNG EKOVOG
schema oYU

sector ToUENG

selection criterion KPUTNPLo EMAOYTG
semantic ONUAGIOAOYIKOG
session ohV000G

shadow paging KpLQT cEAd0TOINGT
shareable locking dwapopdoipo KAeidmpa
shared lock dwapopalopevo Kreidopa
sibling class a0EAPIKT KAGOT
single-user environment mePPAAAOV EVOG ¥PNOTN
soft locking UOAOKO KAEID®UOL
software AOYIOUIKO

software engineering TEYVOLOYiO AOYIG KOV
software failure BAGPN Aoyiopkoh
spreadsheet AOY1OTIKO OOUALO
standard TPOTLTO

static graphics

OTATIKO YPOPIKEL

storage structure

dopn amobfikevong

string

ocvpporocelpd

source code

TNY0iog KOAKOG

source item

apyKo item

strongly-typed programming language

YAOGGO TPOYPOUUUATIGLOD IGYVPDOV TOTMV

structure

dopn

structured design

dounpévog oyedacog

structured programming

SOUNUEVOS TPOYPOUUUATIOUOG

structure search

avalnnon ®g mpog TN doun

subclass

VIOKAGON

superclass

VREPKALON

syntax variable

GUVTOKTIKN petafinti

system-specified value

T Tov Kabopiletar amd 10 cHoTNUA

teleconferencing

TNAEOLAOKEYT

tailorability

duvaroTTe TPOCUPUOYAG

target item

TEAMKO item
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text processor

eneEepynoTG KEWEVOL

text searching

avalftnon Keevon

token

SKPLTIKO

transaction

docolnyia

transaction abort

EYKOTAAELYT SOGOANYING

transaction commitment

poviponoinon 6ocoinyiog

transaction processing

eneEepyacia Soconyiog

transfer rate pvOudS petaPifaong
transitive closure petafotiko kheico
translator UETAPPAOTIG

traversal duboyion

two phase locking K eldmpa og dVO PAGELG
undo AKLPAOVED

unidirectional LLovoKaTELAHLVOUEVOG
uniformity opolopopeia

update conflict oUYKPOLGT] EVIUEPDCEMV
user group ouadu YPNeTOV
user-specified value T wov Kabopileton amd 10 ¥pot
value Tun

version exdoyn

versioning TpNoN EKS0YDV
videodisk Bteodickog

view oyn

view consistency

GUVETELDL U10G OYMG

view maintainability

GUVITPNOWOTNTO UG OYNG

view practicality

TPOKTIKOTNTA PG OYTG

view preciseness

axpifela pog oyng

virtual table

EIKOVIKOG TiVOKOG

weakly-typed programming language

YADGGO TPOYPUUUATIOUOD AGOEVAOV TOTMV

workstation

otafuog epyaciag

WORM disk OTTIKOG 610K0G P0G EYYPAPNG-TOAADY AVAYVACEDV
write key KAEWOT EYYPaONS

Z0om-in gotioom amd Kovtd

zoom-out €otioom and poKpld

A.2. Auetappactor Opot

bitmapped
bottom-up
browser
debugger
dummy
editor
formatter
home item
hypermedia
hypertext
interface
item
multimedia
script
top-down
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video
A.3. Boyjuara yro v axdédoocn Ty 6pwv
Ta napaxdtm re€ikd yprnoyomomdnKay yio Tnv anddocn o1o EAANVIKAE TOV TEYVIKOV OpmV.
1. "EAANviké Thwoodpt [TAnpogopucnig”, EITY, ABiva, Askéupprog 1985.
2. "Zoyypovo Ag&ikd ITAnpopopikig”, I'. Tapidong kot M. Agknyavvakng, Aicviog, 1989.

3. "Oxford English-Greek Learner's Dictionary", D.N. Stavropoulos ka1 A.S. Hornby, Oxford University
Press, 1977.
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