ITANEIIIXTHMIO PHTHX
YXOAH OETI QN EIIXTHMQN
TMHMA EINIXTHMHZ YITIOAOT'IETQN

'ENA YYYTHMA YHMAXIOAOI'T HY AIEPEYNHXHX
BAYXEQN I'NQYEQN

Bavdiong B. Xpucdg

Mertantuyokn Epyocio

HpdxAelo, p1M
DePpovdprog 1999






ITANEIIIXTHMIO PHTHX
2XOAH ©OETI QN EINIXTHMQN
TMHMA EINIXTHMHX YITIOAOT'IETQN

'ENA YYXTHMA YHMAZXIOAOI'T HXY AIEPEYNHXHX
BAYXEQN I'NQYEQN

Epyoacico mov vrofAronke
G LEPLKT| Ao TN O Y10 TNV OTOKTN O™ TOV
METAIITYXIA OY AITTAQMATOZX EIAI EYZHX
Defpovdiprog 1999

uyypaQEnc:

Bavdiong B. Xpucdg
Tuiua Emotung YroAoylotov

Elwonyntikn Enitpony:

ITévog ®votovtémovAog, obnyntig, Enéntng

Anéotorog Tpoyavitng, AvamAnpwtic abnyntc, Méiog

Topyog 'ewpyoxdnovrog, Enikovpog  abnyntrc, Mélog

AexT:

[1&vog  ®VOTAVTOTOVLAOG
[Ipb6edpog Emtpont|c METOMTUYLOKGY ZTOVMV






'Evo Zvotnuo Inuoctoroyikig Atepevvnong Baoeov I'vocemv
Ooavéong B. Xpvoog
Mertamtuylokr] Epyocio

Tunuo Emotiung YroAoylotomv
IMovemotiuto  piINg

INEPIAHYH

115 BAOELS YVOGEWY CUVOVTAUE GLYVE TOAVTAOKEG GLOYETIGELG LVEUEGH GTIG OVTOTN-
tec. I'loL TNV Tapovciact] Tovg 6To YPTOTN, Ol TVOKES SESOUEVAV, TTOV Y PTCLLOTOLOVVTOL
Yo TopGSELYULOL GTO O EGLOKO LOVTELD dedoUEvmY, dev elvor KoTGAANAOL. Q¢ TLO QLGLKN
KO Amod0TIKT LOPYT| TOPOVGIAGN G TPOKVTTOVV Ol YEVIKOL YPEQOL.

H napovoo epyacio ooyoreiton Le Tov Tposdloptoud pog pebodoroyiog yio v e€eped-
vnon Péoewv dedopévmv TOTOV GNUOGLOA0YLKOV dikTVoV. [Tpocdiopilovpe Tic Aettovpyieg
OV UTOPOVV VOl xpNGLLOTOINBoVV 61N depedivnon (oG BEong, Kot TIG OPYOVAVOUUE GE
éva, AelTovpylko TACiol0, MGTE VoL TAPEXOVTHL GTO YPNOTN KOTE TPOTO SLoilodONTIKE OTAd
KoL €0XPNOTO.

Eeywpilovue Téooepa eninedo AEITOLPYIKSTNTOG: TO TPMOTO oYeTileTon Le TNV EKTEAEON
EMEPMOTNOEMV, TO SEVTEPO LLE TNV QLTOULOITT GYESIOIOT TOV YPAPOV, TO TPITO LE TNV YPTIOT TS
ONUOGLOAOYIKNG KOl TOTOAOYLKTG TANPOQOPLoG TOVL YPE@OoL Ko TO TETapTo e {NTHIOTOL.
OTTIKOTOINGNG TOV YPEPOL Kol SlETAPNS XPTIONG.

TopEAAN AL, VOTTOGGOUE TO ZVOTNUO ENUAGLOAOYIKNG Atepevvnomng, Tov VAOToLel
v pebodoroyio poc.

Enéntng: TI6vog ®VoTavTOTOLAOG
oOnyNtig Entotiung YroAoylotayv
[Movemotuo pHng
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A Semantic Browsing System for Knowledge Bases
Thanassis V. Chryssos
Masters Thesis

Computer Science Deptartment,

University of Crete

ABSTRACT

In knowledge bases we often encounter complex relationships among the objects. For their
presentation to the user, tables, such as those used for the relational data model, are not suitable.

General graphs emerge as a more natural and effective form of presentation.

In the present work, we define a methodology for the exploration of semantic network data
bases. We identify the methods that can be used in browsing a semantic-network data base, and
we organize them in a functional context, so that the user easily perceives the whole process in

an intuitive way.

We identify four layers of functionality: The first deals with query execution, the second
with the automatic layout of the graph, the third with using the semantic and topological

information in the graph, and the fourth with graph visualization and user interface issues.

Finally, we develop the Semantic Browser System, which implements our methodology.
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Evyoplrotiec

Oo 11060l Vo VY aPLeTHOM TOoV eMPBAETOVTH KON YNTH HoL K. [I6vo  vGeToVTOTOVAO,
YloL TN SVVOLTOTNTO TOL LOV €8M0E VO oY 0ANOM e TNV Teployxn) €pevvog Tov kévipile 10
eVOLOLPEPOV OV GE OAN TN SLEPKELD TV GTOVOMV OV, KOOMG KO YLl TO EVOLOLPEPOV TTOV
€0e1E€ KoL LoV EVEMVELCE Y10 TNV EPYOGITL LOV.

Evyopioted okduo tov 8p. Martin Dorr, yio TG 18€e¢ Kot GUUBOVAEG TOV, TOL TV UL

ovekTiuntn Boribeto e AN ™ SdpKeEL TNG EPYOGTLOG LLOV.
Idwaitepo VY OPLGTM TNYOLVOLV GTOV K. ZTEAL0 OpPOVOLIAKT, YiaL Evay 101odtePo AGYO.

[ToAAG polepéva, VY oPLOTEH GTOVS YOVEIG LoD, Yo TNV YEVVOIO TOVG OLKOVOULKT], KOl
Oy uévo, vooTpiEn Kol GAN T SdpKeL TV oToVIMV Lov. To {810 o€ GA0VG TOVG PIAOVE
LoV, TOL TIC Ekavay VoL lvor €va Spop@eo ko o€y oieto Koupudtt tne Lomg Hov.

Ag 6o uropovoa vo unv ovopépm to Noam Chomsky, to moArtiké BipAic tov omoiov
NTOV 0POPUT} VIOl TO TPATO LoV PrUa €£m omd TV amdTn TS OOTIKNG 10e0A0Yiog, MOoTE
vo opxicm vo KotodoBaive Tag mpoynotikd Aettovpyetl o k6opog yopm pog. Eniong, to
YoctaMotiké Epyotikd  Supo ko GAovg Toug AteBvioTég Z0G1aAeTéG 6 GAOV TOV KOGLO,
YL TNV TAAN TOVG EVAVTLOL GTO OEVOPOTO KOMITAALGTIKO GUGTNUO KO TNV TPOOTTIKT)
TOL LOG OTVOLV Y10l oL OLVOPOTTLVT] KOWV®VIDL, Y10 TNV ENOVEGTOGT KOL TO GOGLOALGUO.
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eodAono 1

Elcoyoyn

1.1 To nepreyduevo g epyociog

>11g Béoelg yvaoewv mov Pocilovtonr 6Tol CNUOGLOA0YIKE SIKTLO, GUVOVTEUE GUYVE
TOAVTAOKEC GLUCYETICELG AVAUEGH GTLG OVTOTNTES. [0t TNV TOPOVLGLaGT| TOLG GTO XPNOTN,
TOPOOTAGELG UE TIVAKES SESOUEV®V, TTOV YPTNGULOTOLOVVTOL Y10l THPASELYLO GTO GYECLHKO
povtédo dedouévmv, 1| e mhoiolo, 6mtmg cuvnbileton 6e OVTOKEVIPIKA GLUOTHUOTO, OEV
elvor KotdAANAeS. Q¢ MO QUOLKY KO OTOSOTIKY] LOPPT] TOPOVLGIOCTG TPOKVTTOLY Ol
yevikol ypbpot.

Yo Tapodelypato ovaeépovpe Baoelg moMTiouK ¢ Tekunpioong [12] [9], cvotipota
dloyeiplong Bnoovpav dpwv [18], Ko GuoTipaTo TEYVIKNG TeEKUNpimong [3]. Ztnv mpotn
TePITTMON GLVAVTAUE OVTOTNTEC e TOAD TOLKIAES Ko LeTABAALOUEVEC CLOYETIGELC LETOED
TOVG (LEYAAO “‘OYMUEL”), EVE OTIS GALEG dVO TPOKVTTOLV YPEPOL TOL TEPLAOUPEVOVY TTOAAEG
OVTOTNTEG, TUKVA GLOYETICUEVEG (TOAAG. *“dedouéva”).

H nopovoo epyocio aoyoAeiton Le ToV TPOocdoptopd o pebodoroylog yioo tnv
e€epeivnon onuoctorloyik®v Bdoewv. TIpocsdiopilovpe Tig Aettovpyieg mov umopoHv vo
APNGLOTOINO0VY OT1 dEPEVVNON ULOG ONUOGLOAOYIKNG BAOTG, KOl TG OPYOLVMOVOULUE GE
éva, AeLTovpylko TACio10, MGTE VoL TAPEXOVTOL GTO YPNOTN KOTE TPOTO SLolodNTIKE OAd
Ko €0xpNoto. TToapEAANAQ, OVOTTUGOVIE TO ZV0TNUa ENUACLOAOYLXNG ALEQEVVNONG, TIOL

vAomotel TNV pebodoroyio Lo,

Ito eméuevor KePAAoor LEAETAE TN Stodtkocior Stepehivnong, Ko TopoLGLALOVUE TN
AELTOVPYIKOTNTO TOV TPOTEIVOLLLE Y10 VOL TNV KAAVWOLLLE KOIL VOL TNV 0pYovdGOoLUE. Entiong,
TOPOVGLEALOVUE TNV APYLTEKTOVIKT] TOL GLGTHUATOS TOV VAOTOLT | GOILLE.

1



2 E®AAAIO 1. EISATQIH
1.2 Oprofétnon tov mpofAfuotog

YTor ONUAGLOAOYLKE diKTLO, Ko e1d1KOTEPO GTO LOVTEAO SESOUEVMV TOV ZLGTHUATOG
Inuoctoroytko Evpetnplocuov (ZXE) [13], dev vrdpyel Evog copig oy mplopog ‘oy-
Hotog” Ko “‘dedopuévov [45].  atd cuvémeln, To oxfua dev umopel va xpnoiporoin et
v vor Tpocdiopioet emokpiPdg ™ drodikacio avalitnong tAnpoeopiog. O ypiotng Ho
npénel Kot TV avoltnon o’ evog vor SMMULOVPYHCEL GTO HVOAG TOL TNV €1KGVOL TOV
“oxMUaTog”, o¢ évol TUHoL TS BAong mov Aettovpyel oy “‘oxfuo’’ Yo to ‘dedopévor”
OV TOV EVOLOLPEPOLV, KOl TOPEAANAC VO OVTIANEOel Kol TOo TePLEXOUeEVO TV 1O®v
Tov dedopévev. Avtd elvon évor ““TiUMUO’” TOL TANPOVOLUE TPOKEUEVOL VO €(OVUE
oYedOV ameploplotn eveMEla Ylo TOPAGTOOT YVOONS, KOTA TNV avEmTuEn Ko GuvTiipnon
¢ Pdong pog. Tétowo eveMElo elvon amapoitntn, dedopévou 6Tl N yvdon Umopel vo
petadAieton | vou GUUTANPAOVETOL Ue To Xpbvo. H mapondve emBdpuvon tov xpriotn
elvo, o€ TOALEG TEPINTAGELS, GUOMG TPOTIULMATEPT OIS TNV EVOAALXKTIKY] TPOGEYYLON NG
VoY PEMOTIC TOV VO LEAETNOEL KO VO LALOEL EK TV TPOTEP®V OAOKANPO TO GLYKEKPIUEVO
oynuo g Béong, mptv umopécet vor det 0moLodTOTE SESOUEVL.

Mo cuvnOeuévn Lopen TaPAGTOONG CUOGLOAOYLK®Y SKTVWV elval, STWS TPOOVOL-
Qépape, ol Yphoot. otd v dtadikocio eEepevvnong g Pdong, mpokvnTouy Ypdipot
UE UEYGAN TOAVTAOKOTNTOL KO G TPOG TO TEPLEXOUEVS TOVG (TTOAAG SlopopeTikdl e1om
OVTOTHTMV), KOl MG TPOG TN doUn TOLG (TOAAEG cLoyeTioELg LETAED TOV OVTOTHTOV). Q¢
ouVvénela, évo Baotkd TPOPANUO TOV TPENEL VO AVTILETMONIGOVUE, elvon 1 oyedioon Twv
YPAO®V Kot Eva TpdTOo oL O eMLTPENEL GTO Y PNOTN VoL eEVTOTILEL €O KOAN TNV TANPOPOPio

TOL TOV eVLOQEPEL.

Mot oxedloomn Tev Ypaeov, XpNoUYLOTOLOVUE ETOLOVS OAYOPLBLLOVE GYedloong YPE.-
Qwv. Apketol 10101 A YOP1OLOL EY0oVV OVOTLYOEL G TN GYETLKT EPEVVNTIKT] KOIVOTNTOL
[48], [40], [16], pe Tov KoBEval VoL EYEL SLOLPOPETIKE YOPOKTNPLOTIKE MG TPOG TNV ELPEVIOT
TOV OMOTEAEGUOTOC, KOl VO elvorl mepLociTePO KOTAAANAOG Otd GAAOVS Yol OPLOUEVOL
eldn ypGowv. Axéuo SUmMG Kot e ouTOVE TOLG AAYOPLOUOVS, TOAAOT amd TOVG YPAPOVLE
anévinong elvor 1660 TOAVTAOKOL TOV lvorl OLOVVHTO VO GYENOGTOVV OTOTEAEGUATIKAL,
elte 610 eminedo elte akduo Ko o€ TPeELG SooTdcel. o To Adyo awtd, o mpénet

1. A@’ evig vo emvon 0oV TpdmoL Yo TNV Uel®mon TG TOAVTAOKOTNTOG TV YPAPMV, LE

KOTE TO SuVOTOV LTI TPOETEEEPYUGIOL TOVG, KO

2. o’ €tépov vo BpeBov TpoToL Tov Vo fonfovv To XpNioTN GE ULd evEPYS dodtKaGiol
e€epeivnong Tov Ypamov edtkd, Ko tng Paong yevikdtepo. Avtd umopel vo Oew-
pNnoel dg AALOG évac, “OuvoKoS” TPOTOG Yo TN Uel®o™ TG TOALTAOKOTNTOG TS



1.3. OPI'ANQZH THX EPTAZIAZ 3

TAnpoopiog mov e€epevvd 0 xpNoTNG. OTMG EMONUAIVOLY EPELVNTEC OTNV TEPLOYXN|
¢ owtopaTNG oyedlaong ypopwv [20], “‘n Todtdotatn oxediaon yodgwv UTOQEl va
elvar uor TOAU xaAn toéa, €av n TOITN OLAOTOON €lval xQOovixt, Oxt xwouxn’ .

' T0 TPAdTO, TNV TPOENEEEPYOGIO TOV YPEPOV, CLYKEVTPHVOULLLE KOl TPOTEIVOLLLE 15€€C
nov €xovv eneoviotel otn PfAtoypaeic. H wo mpdceopmn eoiveton vo elvol n opodomoinon
(clustering) vroypdipwv BEon TG CLVEKTIKOTNTAS TOVG, Ko 1| GYedloon KABE VITOYPBEPOL
KOl TOL OAKOU YpAPOL XOploTé. XInv oxedioom Tov cvoTHUOTOS €xel TPoPre@bel
duvatdtnTo Yo TpoeneEepyasion Tov YpEpov. 10 cHOTNUE LG, £XOVUE VAOTOI|CEL LGVO
npoeneepyacio yioo TNV opadoroinon moAA®Y GLVIESU®Y UE BAom TNV Kotnyopic Toug,
WOTE VO LTOPOVLE VO, TOVE TAPLGTAVOLLLE LUe €val LGVo KOUPo.

"EXOVLLE EMKEVTPOOEL TEPLOTHTEPO GTO JeVTEPO, TNV evePYS e€epeivnom Tov YpGeov.
Ye ot ™ owdikacio, dlakpivovpe téocepo emineda Aettovpyltkdtntoc. To TPWTO
€xel vo. KOveL pe TNV extéleon emeowTioewv otn PAOT TANPOEOPL®Y, KoL TO deVTEPO
UE TN XwEooLdTasn Tov yodgov. 'Evag ypaeog ONUOGLOAOYIKOD SKTVOL €)EL €V YEVEL
ePLeGHTEPT TANPOPOPio otd Evary atAd TOTOAOYLKS YpA@o. Tn xprioT TNG ONUATLOAOYLXHG
20U TNG TOTOAOYIXNG TANQOYOQIaS TOV YOAQ@OU OTAVINONG TNV OPYOVHOVOLUE CE €voL
tpito eninedo AettovpyikdtnTog. TELOC, GTO TETOPTO EMIMEDO, OLGYOAOVUOOTE e CnTHUOTA
OTTTIXOTTOINONG TOV YOAQPOU KAl OLETLPAVELOS XONONG.

1.3 Opydvoon g epyoociog

10 devtepo kedAao e€etdllovple TIG VAYKEG Ol 0T0lEG TPOKVTTOVY KOTE TN OMULKL-
GLOAOYLKY| dlepedvnom, ToV TPOTO LE TOV 0Tol0 CVTILETONILOVTONL GE GYETIKA GLGTHLOTO,
KO TPOTEIVOLLLE TN OLKN LOG TPOGEYYLON.

370 TpiT0 KEPAAOLO KEVOLUE U0 EMGKOTNOMN TNG EPEVVNTIKNG TEPLOXNG TOV OIGYO-
Aetton pe v ovtéuotn oyxediaon ypdewv, N omoio eivor KeEVIpLKOD evOLOQEPOVTOC GTNV
TPOGEYYLOT] LLOG.

310 TTOPTO KEPAAOLO TOPOVLGLALOVUE TNV AELTOLPYIKOTNTO TOV TPOTEIVOLUE Yo
GULOTNHLOTO CNUOGLOAOYIKT G dlepehivnong.

310 TEUNTO KEPAHAOLO TOPOVGLALOVUE TNV UPYLTEKTOVIKT] TOL GUOTIUOTOS LOG, KO

ovopepolaote oto Pactkd {ntipote vAoroinong.

TéA0G, 0TO €KTO KEPAAOLO TAPOVGLALOVUE TOL GUUTEPEGUOTO TOL ATOKOUICOLE KOTE
™ SLBPKEL TNG EPYOGTLOG OGS, KO TTPOTELVOULE LEALOVTIKEC KOTELOVVOELC.



EDPAAAIO 1. EIZAIQIH



£QGA0N0 2

INUOGCLOAOYLKN ALEPEDVIO)

H dwadikocio tng diepevvnong (browsing), €xel yiver évog evpémg X pNOLLOTOLOVUEVOG
Tpémog avalyTnong TANpogopiog To TEAELTOLO XPGVLIC, KOl XPNCUYLOTOLEITON KOTA KOPOV
610 WWW.

v nopovoo pyocio, YPNOLULOTOLOVUE TOV OpO ZNUactoroyixt Atepevvnon (Semantic
Browsing) ylo. va. yopoktnpicovpe T dtodikacio ovoliTnong TANpoQopLdv G€ ONUOCLO-
Aoy diktvo kKou Béoelg dedopévav mov oyxetilovton pe ovtd. O dpog €xel apyioel vo
enpovileton Tnv tedevtaia dexoetio ylor vo xapoktnpicel dtdpopec nebodoroyieg, Kovod
XOPUKTNPLOTIKSG TV omolmv eival 6t meprtAouPdvouy kdmolor évvola dlepehivnong. Aev
VIEPYEL KATOL0G VG TN PSS 0PLOUSS TOV: TVp® amd TNV Stodtkocior TNG oA G StepedvnoNg,
OV KoTéYel oLVIHBMG KEVTPLKS pOAO GTNV OAN dodtkaGiol, SLEPOPES YEVIKOTEPES TEXVIKES
UTOPOVV VO OVOTTTVGGOVTOL, TOL AXUBAVOLY VT dym TOV TAOVTO TWV TANPOPOPLOV TOL
VIEPYEL OTOL ONUOGLOA0YIKE dikTva 1§ TN Béomn mAnpogopidv. EmmAdov, m depevvnon
unopel vor cuvdvaleton Le Tolkideg TeEXVIKEG OO TNV TEPLOYN TNE OLVEKTNONG TANPOPO-
PLOV, MGTE VO TPOKVTTEL €VaL TOAVTAOKO VRPLOLKS GVOTNUO ovoll|TNON G TANPOPOPLAV,
670 onoio elvon o SVGKOA0 vou oy wprotel por koBopny dtodikacio dtepehvnong.

>10 Ke@GAoo ovTo eUPaBOHVOLUE OTN dladKoGia TNG ONUAGLOAOYIKNG dlepedvnomng.
EmKevipovOuooTe OTIC OVAYKES TOV TPOKVITTOLY KOl TIG SLVOTOTNTEG TOL OVOTIYOVTOlL
KOTd TN onuoctoloylkn diepevvnon, eEetdlovpe Tov Tpémo e Tov omoio avTipetownilovion

G€ GYETIKG GLOTHULATO, KO TPOTELVOVIE TNV OLKT| LOG TPOGEYYLO).

2.1 Xvotuoto ENUoctoAoytkng Atepebvnong

TNV evOTNTOL 0T B0 KEVOUUE ULOL OVOLOKOTNGT TMV GLOTNUATOV KoL TOV LEOGSwV
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6 EDPAAAIO 2. ZHMAZIOAOIT H AIEPEYNHXH

ToPOVGlaoN G TANPOPOPiog od oNUAGLOAOYLKE dlkTvo. OO0 eVIOTIGOLUE TIC 10€eC OTIC
onoieg PaciotnKen epyocio pog, Ko 6o SOVUE TMG 0N YNONKOLLE GTN OLKT| LOG TPOGEYYLO,
NV omoid ToPOVGLALOVIE GLYKPOTNUEVE GTNV ENOUEVT EVOTNTOL, 2.2.

Ewdikotepa, e€etdllovpe Tig uebddovg mopovsioong mtAnpoeopiog otny Concept Base
[28], ko To cvotnuo GAIN [22] [4] v ypogikny e€epetivnon Pdoewy tov ZXE. o1 oTLg
800 MEPINTAOGELS, TO BePMNTIKO VRIOPAOPO TV GLOTNUETWY lvol 1 YADCGH TOPAGTAUOTG
yvoong Telos [38].

2.1.1 Concept Base

H Concept Base eivou évar cvotnuo dtoyeipnong tov Bdcewv yvocemv tov PBacileton
GTNV OVTOKEVTPLKT| YADGG O Topdiotoong yvaong Telos, kot divel Eueaon oe enorywylkég dv-
vatdtntec. H eEepetivnon twv mepteyouévav g aong yivetou pe Std@opoug Tpoémovs. A’
eVOC, TaPEXETON L0 EPOTNUOTIKT YADGGOL, TNV 0toio LTopet 0 xp1oTng VoL X1 GLULOTOL GEL
v vou @Tidiet éva Stk tov ovotnua mopovcsioong. EmmAdov, diveton duvatdtmrTo yio
TOPOLGIOOT LOLOTI TV TOV OVTIIKEIUEVOV GE LOPPT] TLVEK®V, KO GE LOPPT} LLOLG Lepopyiog
KeUévov. TEAOC, Tapéyeton €Va, VTOGVGTNULO YPOLPLKNG SLEPEHVTONG.

To cHoTnuUa Ypo@eLKNG dtepedhivnong elvor LAAAOV ERNPEQCUEVO OO Lo TEPLGGHTEPO
OVTOKeEVTPLKT] Beddpnon g Péong kot TG dadikaciog avalitnong tAnpogopiog, Topd
ond (o Bedpnon oNUOGIOAOYIKOD SKTOOL: TOPEYEL TN dLuVaTHTNTO GTO XPHOTN Vo
e€eTAIoEL TOL YOPUKTNPLOTIKG Utag ovTHTNTOG TN POpd, ovTi ylor TNV e€€Taom HLoG OMUOL-
cloAoYLkN g teploxfc. H ovidtnto epnpoviletol og évog k6upog oe éva ypaptkd Tapdovpo.
O xpriotng uropel vou det taL yvopicpatd e, Tig KAGCELG TNG, TIG TEPINTAOOELG TNG K.0.K.
Ot véeg OVTOTNTEG KOl GLOYETIGELG TOV OoTEAOVV TNV {NnTovuevn tAnpoeopio, epeovifo-
vion Gav véor kKOUPBol Ko okpég, ToV TPOGTIBEVTOL GTOV VAP OVTH YPEPO. ALOPOPETIKA
XPOUOTO, CYNUOTO OAAG KO ELKOVISLOL ¥ PNCLULOTOLOVVTOL Y10l VO TPOGOMGOLV EMTAEOV
TANPOQOpio. GTOVE KOUPOLGE, 181aiTEPD Y10l VOL INAMGOLV TIG KAGGELS GTLG OTOLEG OVI|KOLV.
Ebv o ypfotng 1o emAéEet, véo mopdibupor LTopohv Vo ELEOVICTOVY TOV VO, TEPLEYOLV
KAmoLoL eTMAEYIEVT OVTHTNTAL, VLo TEPOLTEPM eEEPEVHVOT).

H nopondve dtoditkocio éxetl éva evilopépov atoryeio: O xp1riotng unopel oTadlakd vou
OMOKTE TEPLGGHTEPT) YVMOOT V1oL TN BAOT) TOVL, VA €xel SLOBEGUN GTO YPAPO OV MOeMpPEl
Ko 6AN TV ““1otopio’” Tng uéxpt oTLYUN ¢ vl TN oM Tov. OUmG, HTMG ETLOTNULAVOLLE, EIVOL
APNOUN LOVO Y10 L0l ETLOEDPT O™ TV GYECEMV LOMUEVAOV MO  “LOLOTITOV™: LGVO 01 GUECE
ovoyetioelg (1] KAGOELS 1 VITOKAGGELG 1| TEPINTAGELS) KETOLOG OVTOTNTOG EXLOEDMPOVVTONL
ce KAOe Prino, xmpig vor mopéyxeton 1 SuvorTOHTNTO CLVOLOPOULKTIC SLEGYLONG, LLE OTOTEAEGLLOL
n dnuovpyior evég Ypaeov UG TePLoXNG TOL CTUOGLOAOYIKOD SKTVOVL Vo elvol TOAD
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enimovn dtodtkocion. o Topaderyal, oG 0empriGOULE VO YPAPO Le GAES TLC OLKOYEVELOKES
oY €01 aVAUECO OE EVOL GVOVOAO GUYYEVIKDOV aTéUmV. T'o vor eTLdiEer 0 xpiotng tov TATpN
YPGo, o Tpémel vo embewpricel Evo-éva OAa Ta GTopal, Yo vou el GAeg TIg HeTaEy TOVG
GULOYETIOELG,

TNUELOVOLUE TELOG TN X P1IOT EVOG TUTOTOINUEVOV GUGTILOITOC EMLOEMPTIONG LEPUPYLDV,
7oL TOPOVSTaEL TIG LOLOTNTEG OVTOTHTOV LEC® SVVOULKE SLOUOPPWVOUEVOV AOTAHV.

2.1.2 GAIN

To GAIN (Graphical Analysis Interface) eivon éva cOotnuo mov mapéyel tpdoPfaon oe
Béoelg tov XXE (SIS -- Semantic Index System), evo¢ cuvotipatog diayeipnong Pocewy
dedouévmv THTOL GNUAGLOA0YLKOV dlkTVoV, Tov Bacileton eniong otnv Telos. Mapéyel ™
duvoTdTnToL 6TO XPNOTN VO ENOEMPGEL KETOLOL OVTOTNTOL MG CLLTOVOLLO OVTLKEIUEVO, LE
TOPEOTACN TOV 10THTOV” ToL 6€ popPr TAouciov (Object Card) 1j YpAPOL UG GLYKE-
KPILEVNC LOpONG (Star View). Akdua, umopel va emBempncel To tepleyouevo tng Beong oe
popen mvakwv, pe o evxpnoto Tpdémo and tnv Concept Base: ot mivokeg TpoKVTTOLY Ond
enepotioelc. Elvou ev yével mepltocdtepo mpocovotoMouévo otny eEepevvnon g Péong
WG ONUOGLOAOYLKO dKTLO, 0TS TO TPONYOVUEVO GUGTILLOL.

I1poGEEPEL TPOKOTOGKEVOGUEVES EPWTIGELS TOV EKTEAOVVTOL ETAV® GE OVTOTNTEG TNG
Béiong, 1o amotélecuo TV omolmv unopel vo mopovotdletal oe ypopikn popen. Ot epw-
THOELC EMTPEMOVY OVOLOPOULKT] OLATYLGT TOV GNUOGLOAOYIKOD SLKTVOV, KOl UTOPOVV VoL
eMoTPEYOLV €va GVVOAO Ooltd GLoYeTIGELS. To GHVOAD cruTd epeavileton og Yp&Eog Le Tnv
TOPEOTAGT TV OVIOTHTOV TOL EUTAEKOVTOL OTIG CUCYETIOELS € KOUPMV KOt TV GUVOE-
oLV O¢ oKp®V. 'Evog oadydpibuog ovtépotng oxedioong ypdeov (tThg M. apofaciin,
[1]) exteAeitan, mOU GYedELEL TOV YPAPO GE LOPPT| KOTELOLVOUEVOL CLKVKAMKODV YPAPOV,
KO KOTOmLY 0 Yp&@og TopovotdleTon 6To Xprot.

Ev®d o ypiotng umopel vor emAéEel véeg ovidtnTeg Ko Vo eKTEAECEL KOUVOVPYLEG
enepdoelg, N totopior g avoalntnong eivon uévo éupeco dtabéoun kéde oTLyun:
0 xpNot¢ unopel vo emAEEEL KETOLOY TPOTYOUUEVT EMEPWINOTN Ot (o AloTo Ue To
1GTOPLKO TOV EMEPMOTIGEWY, OAAG 0L Vo BAETEL TANpOoPOpio TOV elye eviomicel TaAMATEPOL
TOLTOYPOVOL LE TTLO TTPOCOOLTN TANPOPOpiaL.

H pébodoc tov GAIN, e TIC OVOIPOULKES TPOKATACKEVUOUEVES EPOTNOELS KOL TOV
QVTOUOTO GYENOOUS TV YPAP®V elvon 1 BAiomn kot TNG SIKNG LOG TPOGEYYLONG,.
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2.2 EEepedivnon INUoocloroyikdv AtKTOOV

TopSAo oV 13€e¢ Ol TOL CNUOGLOAO YLK dlk TV (0.0.) ExovVv apyicel va epopudlovton
G¢€ SLEPOP O GLGTHLLOTAL, KO GYETIKE LOVTELD dedoUEV@Y YivovTon GAo Kou Lo Stodedopéva,
dev vrdpyovv PAoelg dedopévav 1 YVHCEDY TOL Vo ToL £X0VV MG LTOPAOPO, EEM b TNV
epevvnTikn kowotnto. H mo ovyypovn teyxvoroyior Pdoewv dedopévov mov apyilet
vor KuKAOQopel evpéwg elvor ol ovtokevipikég PAoelg, ol omoieg OUMC €xOVV OPKETE
SLOLQOPETIKE Y OPOKTNPLOTIKE OO TOL GNUOGLOAOYLKE diKTLO, OTTMC EMONUAVOUE. QG €K
T00UTOV, dev €xel avamTLy el Lo Kodepwuévn pebodoroyio eEgpelhvnong Twv GNUOGLOA0-
YIK®OV SIKTOOV.

Mmopovue, Tap’ OAd cLTE, VoL SLoKPIVOLUE OPKETEC AMOJOTIKEC TEYVIKES TTOV EQUP-
uolovion oe MEPUTTOGELS OMTIKOTOINGNG TANpoopiog, €lte 68 GLGTHUATO OTMOG OVTE
nov e€etdooye, eite oe GAA cuoTiuato oxedioong Ypboewv [36] [44], eite akOuo Ko
KOTé TN oxedloomn Ue To X€PL, Ko VO TPOGTAONGOVLLE VAL TIG GUYKEVIPWGOVUE KO VOL TLG
0PYOVMGOLUE KOTE GLGTNUOTLKO TPOTO.

Agrivoupe €€ apyNg TV mopEoTaon TANEoPopiag VTG TN LOPET KEWWEVOD, TAV® GTNV
omoia &yovv yivel apkeTég epyoacieg [5] [6], Ko 0l OAOVUAGTE GTNV TOPOVGH EPYOGLOL LUE
™V TOPEoTHGT TANPOPOPLaG VIO LOPPT YPEPOV.

H nopdiotoom evog onUoctoloytkol StkTHov 6 LopPT] YPAPOL TPOKVTTEL GUGLOAOYLKEL:
ToploTévoupe K&be ovtotnto pe KOUPo Ko kGBe cvoyétion pe axun. IIpoovde m
Stodtkocio avTh Oev elvol GKOTLO VoL EQOPLOGTEL € OAOKAN PO TO G.0., AdY® TOL HeYEBOVE
tov. EmnAéov, GTIG TEPLOCOTEPEG TEPIMTAOCELS OEV OGS EVOLAPEPEL KOV VO, KATOVOT)GOVUE
oAOKANPO TO G.0., TopPd UOVo €va VTOGUVOAS tov. Emouévae, mpémel Kot opyniv vo
npounBevcovue Evor Unyovioud ereomtnons: Mo emep@tnomn tnv opilovpe yevikd og uo
GLVAPTNOTN TOL EPaPLOLOUEVT TAVD G Vol G.0. EMGTPEPEL EVOL LTOGVVOAS TOV. TUVETMG,
01 EMEPMTNGELG LOG EMLTPENOVV VO 0LGYOAOVUOGTE KAOE QOPE LE €VOL TUTLLO TOV G.0.

Mo SuVOTOTNTOL TOV TPOKVTTEL MG TOAD EAKVLOTIKY, €lvoll VO LTOPOVUE VO EMEKTEL-
VOUUE TO TUNUA TOV G.0. OV emBewpOoVUE SLVOULKE, Ue Paon Tig eMTAEOV aVEYKES VLol
TANPoESpMNoN TOL dNULovpyovvTon Kot TN Stadikacio egpedvnong.

AT6 ™V GAAN TAELPE, TOAAEG Popég {nToVIEVO lvor TO avTiBETO: VoL TEPLOPLOTOVUE
o€ évol LKPOTEPO VITOGVUVOAO TOL GULVOAOL TNG GmAVINONG oL 1ON €£€PELVOVUE, VIOl
vo égovpe KoAbTepN enonteial TOV. e aLTH LOG TNV TpooTdbela, BoriBelo uropel vo pLog
TPOCPEPEL 0P’ VOGS 1| TOTOAOYIOL TOV YPEPOV, 0P’ ETEPOL 1| GTULOIGLOAOYLKT TANPOQOPTIC TOV
@EPOLV TOL OLVTIKEIIEVOL TOV GNUAGLOAOYIKOV SKTVOV. MTOpPOUVUE VO XPNGULOTOLiGOVLE
QTG TIG TANPOPOPIEG KO VO EPOPUOCOVUE SLEPOPES TEXVIKES YLOL TNV ATAOTOINGN TOL
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YPGpov.

Ot dvo mopoméve PBactkég 16éeg, TG eleyyOuevng eméKToong omd TN Lo, KOl TOV
eAEYYOUEVOV TTEPLOPIOUOV Ol TNV GAAN, amoTteAoVV TN Péomn TNng TPoceyylong Hog. Ze-
KWVAVTOG omd Tn (p1ion CLTOUATOV TEYVIKOV Y10 T1 GYES OO TMV UTOTEAECUATMV TWV
EMEPOTNCEMV MG YP&povs, e€etdlovpe éva TAOIGLO VIO ETEXTAOELS TV ETEQWTHOEWV KON
oVUTTUEN TUNUATWV TOV YOAQOU, MG UNYOVIGULOVS eEEPEVVIIONG CNULOCLOAOYIKMY SIKTVMV.

'‘Evol onuovTikd RTnrot Tov KOAOVUOGTE VO OVTILETORIGOVLE, ElVal 0LTO TOL GLV-
dvoopo TV TEYVIKOV Tov xpnoluonoovpe: Elvon kplowo kébe Aettovpylor vo elvar
ovtévoun Ko oveEdptnTn omd dAlec, MdoTE VoL SELKOAVVOEL 0 GLVIVOIGUGG TOVG OE éval
GVOTNUO, KOL TO GUGTNUO ALTO VoL Elvor avolKTo Yo ENEKTAGELS.

310 €. 4 TopoLSLALovUE WVOAVTIKA TN AEITOVPYIKOTNTOL OTNV 0ol KOTOANEQLE,
KOO®E Ko TN OKOTUOTNTO TGM 0d KEOe pog emAoyn. [eproptlduoote 61N AeLTOLPYLKS-
TNTOL TOV EVOOUATMOVEL TO SVOTNUO ZNUACLOAOYLXNG ALEQEUVNONG TOV OVOUTTUELE, KEVO-
VTOG TOPEAANACL CLVOLPOPES OTLG KOTEVOVVOELC EMEKTAG G TOL BE®POVILE OTOPOLTNTES, MGTE
VoL OSGOVE T GLVOAKN ELKOVOL TNG CLVTIAN YIS LOG YLoL TNV OAN dodtkoieLd dtepehvnong.
Ag@rivouue o KoBrikov Tng €k0eomnc Ko avEALON G TV ETTALOV TOAD YPTCLOV LOEDY TOV
GULVOVTHCOUE KOTE TN SLEpKELD TG EPYOGTOG oG AALG OEV UTOPEGHUE VO DVAOTOIIGOVLLE
o710 TAOLGLE TNG, Y10 TO KEPAAOLO 6 TNG LEAAOVTIKTG EpYOTLOC.
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Avtopotn oyeotoon ypoowv

To tedevtoio xpovio, HE TNV UEYEAN obOENOT TNG LIOAOYLGTIKNG 10YV0G KOl TV
YPOPLK®Y SLVATOTITOV TOV VITOAOYLOTAV, £YLVE SUVOLTI N APNON YPAPWV Y10 THPAGTOON
Ko mopovcicon mAnpogopiac. 'Evog ypapog Opmg glvor xpMoULog Yol Topoucioon
TANPoEopiog Lévo étov ot KOUPot ko ot akUEG Tov €xouv TonoBetnOel ympoTadikd Kotd
KOTEAANAO TpéTo, dote Vo elvor €0KOA0 GTO POt Vo ovTIANeOel tn dour| tov. 'Etot,
wwaitepo Tor tedevtoio 10 ypdvia, 1 EPELVNTIKT TEPLOYT TOVL UG OAEITON LUE TO OLLTOULOTN
ywpodidtoln' ypdowv eivon modd evepydc.

310 KEQAAOLO OVTO KEVOUUE U0l EMOKOTTNOMN NG oLTOUATNG GYedlaong Ypaemy,
Kpivovtog TIg oxeTIKéC Tpooeyyioelg Vo T GKOTLE NG XPNoNG TOLG YO TOPOLGIHON
nAnpoeopiog amnd Bdoelg yvddoewv. Iopovcstdlovpe Toug aAyoplOpovg cVTOUOTNG GYEDL-
0oNG, KOOMDG Ko eVOAALOKTIKEG LeBGSOVE TOV €YOVV eLQAVIOTEL TEAELTOLOL.

3.1 ALryoéprOuol cvtopotng oyxeoioong ypoonyv

Ot TpATOL AAYOPLOUOL YOl VTOUOITN GYESLAOT YPAPWOV CLPOPOVCOY LOVO 1EPOYLKOVE
YPG@ove, Ko ol teptocdtepot Pacilovton otov alyépibuo tov Sugiyama [29]: ot xéupot
TomoBeTOVVTOL GE dodoy 1K enimedal, e Péiomn ™ B€on Tovg otV tepapyio, Ko KoTdmy
yivetou o cvoldtdtoén Toug oe KGOE EMINESO MOTE VoL EAOYLGTOTOINO0VV 01 SLOGTAVPMGELG
Tov akudv. 'Evo mopdderypo eoivetol 61o 6)x.3.1. Me enekTaoelg duT®v TovV olyopio-
LoV, gleovioTnKoy aAyOptOUot Yo KatevBuvoUeEVOLS akLKALKOVE Ypdpoug (- ATY). O
TPATEC TPOCEYYIGELG Y10 T GYESOOT YEVIKWY YpApmVv Bocilovioy 6To 6YeOCUO TOVE MG

'0 6pog xwpodidtaEn avtictolyel otov ayyMKkS 6po layout. Etmv epyacio oG, B0 xpNOILOTOLoVUE
EVOALOKTIKG Ko ToV 6po oyediaon o onolog eivon amiovotepoc. Tov televtoio Tov omo@ehyovue LOVO Ge
Heplkég mepLtdoels, 6mov pumopel vo mapeEnyndel dg ‘Coypdeiopo’’ Tov Ypaeov otnv 006vn.

11
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KOTELOLVOUEV®V OKVKAK®Y YPEQ®V, UE EMAOYT EVOG VTTOGLVOAOL TV oKWV [1].

musket5679

Historical collection|

nnnnnnn

date 1821

‘ date 1750‘ date 1835 les qDencpmtas \04 date 1788‘ date 1822 )daxe 1822 ‘

ynquo 3.1: Xopodidtaln pe Béon tov ady. Sugiyama

OL avdykeg ™G oxedioong OAOKANPOMUEVOV KUKAGMUATOV 0dynoay oe avémtuln
oAyopiBumv mov Tapdyovy ‘opBoymViKE’ oyédia . Xe évor 0pBoYmVIKS GYEdL0, Ol UKUEG
oyeddlovtal e kotevbvvoelg optlovieg 1 kaBeTec, Ko KUTAAANAQ Avyiouato. O Yp&pog
ToVv 0%.3.1, Le opBoymvikh xwpodidtaln oxedidleton 6Twe 610 0Y.3.2.

O P. Eades 10 1984 [19], etonjyorye TN HéB0d0 tng ywpodiditatng evég ypdipov Bactiduevog
oe éva. eUoLKO LovTéLo: Ol kOuPol Be@POoVVTOL WG OULMVULO POPTICUEVOL dUKTVALOL TOV
om®WOOVVTOL LETHED TOVG, UE SUVOUN GYETIKY UE TNV AmdOTOCY, TOVG, EVE Ol OKUEC MG
eAaTriplor Tov EAKOVV TOVG KOUPBOVE, e OOV SLa@OPETLKE U KN Ko oToBEPEC EATNpiov
1 K&Oe pio. ALGPopotl TOTOL EXOVV ELPUVIOTEL GE TOPAAYES TOL Py LKOV ctAyopibuov [49]
[32], Yoo TO HETPO TNG EAKTIKNG KO TNG Om®OTIKNG dOvoung. Ev yével, 1 ommoTiki
dOvoun elvor ovTieTpOe®Mg ovEAOYN HLoG dOVOUNG TG EVKAELSLOG OMOGTOONG OLVEUESOL
6T0V¢ KOUPOVE, evd M eAKTIKY dUvoUN lvorl avéioyn pog dHvaung tng amdéotoone. To
OTOTEAEGLOTOL TMV OLOLPOP WV TOPAUAAOY DV EIVOL TOPOULOLOL GTIG TEPLOCOTEPEC TEPLNTHOCELG
Yphowv. Me pio Tuoyodo opytky Tonofétnon Tov KOUPOV Kol TPOGoUoimen TOL GLGLKOV
GULOTNUOTOG, VTS OTAVEL LETE otd KATO10 Y pdvo Ge P omd TIC TBavEG B€celg 1ooppomiog
tov. T owkovopio ypévov, 0 TEPUOTIGUOS TNG TPoGopoimons cuvifmg tpocdiopileton
EAOLYLOTOTOLMVTOG UL, GUVEPTNON KOGTOLG TEV® OTLC OKOVUEVES SUVEUELS 6TO YP&po. O
YPGQOG Lo, Le xprion evég TéTolov adyopiBuov, oyedidleton 6Tmg 6To TY).3.3.



3.1. AAI'OPIOMOI AYTOMATHZ >XEAIAZH> I'PADPQN 13

Fal
date 1820 E [“
[Great rtan] firom} aaeT7aa |
date 1835 D [creation |
e}

date 1750

Tynfuo 3.2: Opboywvikn xmpodidtan

OAol Ol OAYOPLOUOL OTOGKOTOUV GTO VO OMULOLPYNCOVY €vay ‘‘ELTOPOVGIOGTO™
YPOQo%.  GBe oukoyévelor adlyopiBUmV OmOCKOTEL GTO VoL TOVIGEL OPLOUEVHL YOPOKTN -
PLOTIKG TOV Yphpov. 'ETol, ol meptocdtepol amd Toug oAYOPLOUOVS TOVL 0o OAOVVTOL
UE KOTELOVVOUEVOLS YPBEOOVE OTTIKOTOLOVY OOS0TIKE YPAPOLG UE tepapylkny dour|. Ot
oAyopibuotl eAotnpiov elvol Kool 6GTNV OTTIKOTOINGT TWV GUUUETPLBY TOV YPEPOL, KO
EMTAEOV TO LOVTEAO TOLG TV EAXTNPloV Uropel va xpnotomonBel kot ylor opodoroinon
(clustering) twv K6UPwV ToL.

Ev yével, ot o1dyot mov mpoomadel vo emtiyel €voc aAyoplBpog oxedlaong Ypoenv
etvon [7]:

vou KAVEL LQAVELS TG CLUUETPLES TOV YPAPOL

VoL ITOPUYEL SLOGTAVPMCELS TOV OLKILMV

Vo o @UYeEL AVYIGUOTO OTLG OKUEG

VoL KPOTGEL TOL U KT TOV OKUAV Tepinov {oo

VoL LOLPAGEL OLOLOLOPPOL TOVG KOUPOVE GTO X DPO

e VO KGVEL ELEOV TN “‘pO1|” TV OLKU®V, OV €lvor KOTELOVVOLEVES

ZAVT6 Sev elvor omdAvTo, okpiBEC: opKeTol AYSpLOUOL Y10 GYESIOGT) OAOKAN pOUEV®Y KVKAMUGTOY £)0VV
¢ emdlmwEn TV KaTtdAANAN Tono8éTnomn 6To eminedo Yo TNV KOAVTEPT SPOLOAGYNOT TOV CKUGY, Kot &yt TNV
TaPOVGLOoT VOGS EOANTITOL GYedLOL Yol TO YPHGTN. MEe T€T010VG aAYOp1Oovg Spmg dev Oo ooy 0ANBoVLE TNV
TopoVGA EPYUGLaL.
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date 1830
date 1820
date 1821
year 1236
date
l Hegira date kGeorge IV of Great Britain ]
date 1822
Great Britain
-date
] [ date 1760 |
date
»
" birth
Eurd Manton Joseph
PR v [Eur{anton sosepn ]
S A1
storical collection|
date 1750 offering clock82
" death
offerin -
Tompazis Emmanouil
ruling period
loannina
[toannina] [date]
Delloportas loannis
- date 1835
from

Tyniuo 3.3: Xopodidtoén pe féon tov olyépibuo erotnpiov tov Kamada

AT teEXVIKNI G Groyng, Ltopovue Vo 0lEloAoyicovUE TOVG 0lySplOuovg pe Béion to eEig
UETPHIOLUOL KPLTHPLOL: (TTEVTOL GE GYEOT LLE TOV OPLBLULS TV KOUPOV Kol oLKILAY TOV YPEQOV)

EAGYLOTT OO TOVIEVT) TEPLOYT] OYELONG

puéytot eAdylotn yovio peto&H 600 oKU@v:
Mukpég ymvieg avapeco 6€ 0LKUEG TOV YPEPOL 03N YOUV GE GYEdL0L SLGAVAYVOOTAL.

eAG16TOG apPLOUSG AVYICUATOV OTLG OLKUES

uéyedog meproy ¢ oxedlaong evavTia 6To AGY0 U KOVC/TAGTOVGS TEPLOYNG:

IMopdio mov elvon kpicio vo tepropicovpie To Héyebog g meployng oyedioong, ovtd
dev elvorn amd pévo tov emopkéc: Tow mopovcioon oe pion 006vn TepUaTIKOV, GYESLOL
T.X. TTOV €KTEIVOVTOL TOAD GTO UWKOC, eV elvor KOTHAANAO 0LKOIOL KO OV GUVOALKEL
10 eUPodd ToLvg elvon PKpo.

e uéyeBog meploy g oxedioong evévtior ot Uéylotn eloyiot yovio LeTaED oKUdV:
Ot dvo mopombve emtdldcelg eivon eniong avIoyOVIGTIKEG, OTMG PoiveTol and To
oy.3.4(a).

Ext6¢ omd To Topomévem KPLTiplo, oL OVOPEPOVTOL OTO TEMKS OTMOTEAEGUO TOL
oAyopibuov, kpioog etvor yior 0ptoUEVeES EQOPIOYES (OTTMG Ko 1 S1KT LOS), 0 XPOVOS TOL
omontel 0 oadyépibuoc. Ot adyéplOpotl mov oxeddllovy Tovg YPAPOLS Ge LopPY| SEVTIPWY
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N AT, elvon ev yével TOAD Yp1riyopot, ot TeplochTepol ypetdlovion Ypouuko xpévo. Ot
opBoymvikol kol ot olyépibuol elatnpiov ypetdlovion TOALOVLULKS XpOvo, GLVHO®E
TeETPOYOVIKS. Tio évor SLodoylkd cOoTNUe, TETolol AYOpLOpoL elval TpokTikol Lévo yio
YPAPOLG UE HepLKEC deKADEG KOUPWV, TEPITTOON TAVTMOE TOL lvol OPKETA TUTLKM.

L

(0) (B) ()
Iynuo 3.4: Tpelg xopodotdEels Tov YpOQov 33

210 oyrua 3.4 BAémovpe Séeopoug SuVaTonG TPOTOVG Vo oYESLEGOVLE TO YP&po 333

>T0 oMU VTO TOP AT POVIE OTL OEV lvor TETPLUUEVO VO, TPOKOBOPIGOVILE TOL0 KPLTHPLO
etval onuovtikdtepo. To oxédlo (B), TopOAo OV €xeL TIG TEPLOCOTEPES SLOLOTOVPWGELS
okpav, eivorl pdAAov 1 mo otkelo Ko €0ANTTN TOPAGTOOT TOV 3 3.

3.2 Aniotikéc npooeyyioelg

o TG TEPIMTMOELS TOV VTEPYEL CNUOGLOAOYIKY) TANpogopia 6To Ypapo, O ftov
xPAoo ot vou umopel vor xpnoytonon el yioo vor kobopioel m ympodidtatn tov. H
TANpogopio Bo UTopovGE VoL EKPPAGTEL VIO TN LOPPT] TEPLOPLGUDV, OTTMG ..  “TOTOOETNCE
TOV oNUOVTIKOTEPO KOUPO 6T0 K€VTPOo”. Omme emtonuoivouy epevvnTég [47], ‘eoevvnTinég
goyooies €xovv Oeiel OTL UOvo (a UWAAAOV TTEQLOQLOUEVN OUVOTOTNTO LA LXOVOTONon

TTEQLOQLOUWY UTTOQEL va TTEOOTEDEL OTOVG VTA)XOVTEG OAYOQLOUOUVS XWOOOLATAENS .

Ané td1e, €rouvv yivel mpoomdibeleg vor emVON 00UV TEYVIKEG GYedOONG YPAPWV TOV
va Baoilovton €€ apyng oe MAwTikiy TAnpoeopic e Teploplopove. "Exovv avormtuy el
YADoGEG Yo Tpodiorypopt] oxediwv (display specification) [46], YpoUUOTIKES Yo oxedloom
vpéowv [30], [51], [8], koB®g kol cuoTinata Tov Pociloviol 6e ONTIKOVS TEPLOPIGUONG
[14].

Ot Topomdvm Tpoceyyioelg dev €xovv EemepBoel TO GTAL0 TNG EPEVVNTIKTC EPpYOGIOG:
VTOPEPOLY OO TTAOOT TNG TOLOTNTOG TOL GYXEMOV Yol LEYAAOVS YPAPOLS KO OTOLTOVV
GLVNOMG TOAD PeYdAo xpdvo extédeong [8].

3 Ao opddeg kSUPwY TApwg cLVSeSeuéveg HeTOED TOVE, LE TpeLg KOUPBovg M KGBe ouddor
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Onwcdrote, N oxedloon Ypaowv BAcel NAOTIKOV Teploptou®y elvor pio 16éa Tov
evhBovoldlel Toug epevvnTtég, dvoTLdG OUmG €xovv Yivel TOAD WKkpd PpoTto yiow Tnv
OVTIULETMONLOT TV TPOPANUAT®Y TTov B€tel. XapakTnploTikd elvor 6Tl GLGTHUNTO TOL
Baoilovtot e MNAOTIKOVS TEPLOPLOUOVE VLT TOV TPOGIOPLOUS TNE Y wPONATOENC, UTOPOVV
UEPLKEG POPES VAL EVOOUOTMVOLV €vay €TOLo olyépiBuo eAortnpiov yio ypriyopn oyedioon
YpGowv [46].

3.3 Avénuki oyedioon yphowv

Y& OPKETEC EPUPULOYEC TPOKVTTOVV YPAPOL TOL UETAPAAAOVTOL LUE TO XPOVO, e KOUBOLG
KoL 0KPEG VO TPOooTiBevTan 1 vor aipopotivton. H mhetoymeion Tov olyopiOumv ovtépotng
oyedloong elvon ToAD vaicOnTOl 68 OAAOYEC: Lo KPT) TPOGO| KT GTO YPB&po Umopel vo
OAAGEEL dpoLatikd To oxfUo Tov amoteAéopotoc. Tnv tedevtoio dekoetior €youvv yivel
OTTOTELPEG VOL OLVTIUETMOMLOTEL ALTO TO TPOPANUCL, LLE OAYOPLOLOVE TOL AaBAVOLY VT Gy
TNV TPONYOVUEVT Y WPOSLETHEN TOV YPEPOL, KoL TPOGTOO0VY VoL TN SLartnpicouV KOTé TO
duvortév 6tobept LeTE amd AAOLYEC.

Ye 1éto100g olyOpLOuovg, mpémel vo, ovollntnOel o tooppomic avaueso oto ypSvo
eKTELEONC, TN PEATIOTONOINGT TOV 8LOTHTWY TOL TEAKOV GYedl0OV, KOl TN SlorTiipnon Tov
oPYLKOV OYNLOTOG, TOL EIVOL, OTOC TPOKVTTEL, HVTOYWVIOTIKEG EMOLAEELC.

Ot aAy6p1BLol TOV €XOVV OVOTTLY Ol LEYXPL OT|UEPTL EXOVV OLKOLLOL TEPLOPLOUEVES OLUVOL-
TOTNTES. OPLGUEVOL OVOUPEPOVTOL GE ELOLKEG KAAGELS YPAPWY, OTMC T.). EXITEIOVE YPEPOVS
[10]. AAMot [39], elvon mpocoavartoAouévol 6to vo xepilovion Kodd aAlayéc Tov Yp&pov
Kotéd évor KOUPo 1 akuny T @opd, SUmg 6tav o Ypdipog aAldlel KaTd évor LEYOAVTEPO
GOVOAD aKU®V Kol KOUP®V, To TeEMKO omotédeopor umopel vo elvorl opketd dlopopeTiko
omd TO OPYLKO.

TéLog, onuetdvoue 6Tt terevTaio €xel epeovioTel kot évo eumoptkd mokéto (to Graph
Layout Toolkit ané tnv Tom Sawyer Soft. [17]), mov mopéxel cvENTIKOVG OAYOPIOLOVE
oyedloomng.

34 Tpuardototn oyeodioon

Apxetég mpoondibelec €youv yivel tedevtoio yia yprion g Tpitng SidoTOoM S TOL X MPOL
v T oyedioon ypdowv [11]. Me awtd tov Tpdmo, évog neyorlvtepog Bobudg elevbepiog
ot oyedlaon eivon duvatdg (my. eEoAeipovion ol SOGTOLPAOELS TOV UKUDV), OU®OG
eledryeton évor LeEYAVTEPO TPOPANUO TPOGAVATOAGHOD TOV XPHioTn. Me TV VP ovco



3.5. OMAAOIIOIHXH OMBQN 17

teyvoloyio enideléng tpLddiototng TAnpogopicc, avtd To TPOPANUe dev avtietonileTon
wovonomTikd. H domictwon oto GD'96 [40], tnv omolol ovOQEPOLE KOl OTNV €100~
yoyn 6t “‘n totddoTaTn oxediaon yodewy UTOQEl Vo elvol pLol TOAY naln wdéa, €4v n
TOlTN dLdoTaon eivar xeovixt, Oxt xwoxn’’, VIOJELKVVEL OTL TOVAGYLOTOV UE TOL VILOPYO-
vio. cuoTtiLaTo, GAAEG Tpoceyyioelg iowg elvon mo dueco omodoTikéc omd T (X®pkn)
tpididiotortn oyedioon.

'Evol 600NN TPLOLEAGTOTNG TOPAGTOONG Yo eE€pEVVIION ONUAGLOAOYLKADY Béoemv, TO
omoio pdAtota xpnouonoteiton yio Boelc tov XXE, eivon to Virtual Data Browser [23], 10
omoilo xpnolonotel évay alydpiouo eAotnpiov Yo TpeLg SLoLoTAGELS.

3.5 Opooonoinon x6upov

Mo 16éor mTov pmopel vor amodelyOel mOAD amoteAecUOTIKY] €lvon 0 X®PLOUSS TOL
Ypheov Ge VROYPAEPOLS PAGEL TNG CLVEKTIKOTNTOG TOV KAOBE vroypdeov (clustering),
Kot 0 oyxedlaoudc Tov KGBe vmoypdipov ywprotd [17], [43]. H mpocéyyiom ovty €xel
TOAAG TAEOVEKTNUOTOL:  AOE VIOYPAPOC WG UKPOTEPOS T edAleTaL YPNYOPOTEPQ, EVE M
dlodtkocio opodoToiNGNE TOV YPAPOL deV TOUPVEL TEPLGGHTEPO X POVO OTtd EVay AAYOPLOULO
elatnpiov. EmmAéov, yia kébe voypdipo, unopet vo emieyBel dtopopetikdg alydpiouog
oxedlaomng, Tov Vo EMOELVVEL KHAVTEPOL TNV TOXVAOG ELOLKT] Lope1} Tov. T'lo Topdderyua,
umopel n LOPP1 TOL GLVOALKOV YPAPOL GTNV OOl KATOATYOULUE Vo elvon €vog Yevikog
YPG@OG omd GLUUTAEYLaTO (clusters), Kabéva ek TV onoiwmv vo elval évor oAb dévTpo.
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AE1TOVPYIKOTNTO TOV LVOTHULOTOG
INUOCLOAOYIKN G ALEpEDYNOTG.

370 KeQPGAOLO OLTO TEPLYPAPOVUE TIG AELTOVPYiEG TOV TTaPEYEL TO ZVoTnUa ZNUOOLO-
Aoyunnis Awegevvnons (2ZA). TIpoonaBoVUE VoL TOPOVCLAGOVUE TOPEAANAC TO CKENTIKG
TOL SLHUOPPMOCE TNV TEAKT] AELTOVPYIKOTNTOL EVOAAXKTIKEG 1OEEC TTOV EUEOVIOTNKOV ®G
EVOLOPEPOVGEC KOTE TN SLEPKELD TNG OYEOONE KO otVETTLENG, KOOMG KoL TOVg Adyoug
YloL TOVG 0moiovg TPOoTIUNONKE N o 1 N GAAN emAoyN. TTopEAANAL, OVOLQEPOVLLE KOl TLG
ONUOVTIKOTEPES OO TIG KATELOVVGELG EMEKTOGTC TNG AELTOVPYLKOTN TS TOL LLOG AV KOV
eVOLOLPEPOVGES, OAAGL OeV UTOPECOYLE VO, DAOTOLGOVUE AGY® YXPOVIKWV TEPLOPLOLLMV.
TéNog, eKOETOVUE TN YVAUN LOG YIOL TN XPNOWUOTNTO TG KGEOe Aettovpylog oty Tpdén.
Edd onuetdvoupe 6Tt yior vor éxovpe pior oStémotn extipnon ypetdleton o a&loAdynon
TOV GLOTHULOTOG U aveEEPTNTOVE X PTIOTEC.

Eninedo Aertovpytkotntog

H diepeivnomn onUaGLoA0YIK®Y SKTO®V elvol i Stodtkoeior mov ovolyel dSuvortdtnteg
YLl TTLO eVEPYS KO OLTOTEAECUOTIKT OVAELET TOV ¥PHIOTN OTNV KVEDPEST TMV OTOULTOVLLE-
VOV TANPOQOPLOV, 0t GTL TOL TOPHOOGLOKA GLGTHLOTO BACEWY SESOUEVAV. TNV EPYOCTLOL
Hog, TNV oVTIACUBOVOUOOTE OC M0 SLOOLKOGTO TOTEAOVUEVT] OO MUL-OLLTOUOLTEG A€EL-
tovpyieg, mov cuvdvalovtol pe TNV Topéupoct Kot Ty kabodiynomn tov xpiotn dote vou
EMLTVYEL TO GTOYO TNC.

OA0 10 cVoTNUO €xel GYXEANOOTEL TPOCOVOTOALCUEVO GE QLTI TN Bedpnon. H OAn
dtadikacio pmopel vo yoprotel oe téocepa eninedo AertovpytkdtnTa: To TP®TOo €YEL VoL
KOVEL LE TNV exTéLEON emepwTrioewv. To devtepo oxetileton e T oxediaon tov ypdgov, 1o

19
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TpiTo LE TN XONON TNG ONUAOCLOAOYIXNG %Ol TOTOAOYILXING TANQOYOQILAS TTOV TTEQLEXETAL OTO
Yod@o amavinong, Kou To TétopTto UE {ntiuata omTiromoinons Tov yodeov xat tntiuata
™G OLETLPAVELAS XONOoNGS.

Mo etkévor TG Atemogpric Xp1ong Tov GUOTHUOTOC, LE TOVG TVOKES EAEYYOL YLl TIG
dudpopec Aettovpyiec, poiveton 6to o). 4.1. Mnopovue vao dovue ToV EAeYY0 eKTEAEOTC
EMEPDTNONG KoL EMAOYNG OAYOPLOUOV Y ®POSNETAENS, CUECHS KATM 0td TO KLPimg LeEVOD,
TOVG TIVOKES EAEYYX OV YLOL TNV OTTIKY] KMUGEK®OOT) TOV YPAPOL KOl TO XEPLOUS TOV GTPOUAL-
TWV TOL, TNV OALKT] Oy TOV YpB&@ov, TO TopdEOvpo EAEYXOV YioL TNV GOUTTVEN VITOYPAPMV,
KOOGS KoL TNV EMAOYN Y100 (im0 KeELOT TOL YPAPov. TTopoakdtm o VT TO KePAALO OOl
WAT|GOVUE CVOAVTIKOTEPOL YU OLVTAL.

Semantic Browser

File Wiew Tools

FrTerme AGGLOMERATION ver—Equivalent_Term

Auto 4| links as edges — | relayout| expand| exec|

N Ep—— (ol = | Glohal View M=

a 15
0 0~ _thide  delete ||=

Scale Window
Link scale: | 1.¢ j j Apply
Font scale: |1Z +| | Apply -

<settlements by formz>

" Full scale: 1.4 +| | apnly

GML file

Collapse Window

kind of collapse

Enter path or folder name:

| shome/grads/chrysos/sebs wielected nodes
— tree from tree to
Filter Files v ) > :
= A inks from i links to
[, 1% 1.Marx | . )
- 2,Engels w all links from  «  all links to
3,Lenin
z;il;z?:r: = 7 |4, Trotsky depth 1 “inf
sPUSS1A G ) o cenburg
19183 Germany £ Cransi
1313: Ttaly J = Foflamssil
19362 5pain A B

Enter file name:

|I Collapse ‘ Uncollapse ‘

STATION THE RMALE |
shade Tree ‘ unshade tree ‘

STATION EIALNENHEI

0K | Update | Cancel
Delete Close |

.| T

Done uncollapsing.

Syquo 4.1: H Atemoupny Xpriong tov XXA.

4.1 Extéleon enepotice®v

'Evor onHoictodoyikd diktvo ev yével ko (o Béion tov XXE edikdtepo, mePLEouv
GLVNOMG exarTovVTAdeg N XIAMAdEC OvTOTNTEG KO cvoyeticels. Mo vo TeplopicGovpe v
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éKTaom g mANpogopiag mov TapoLGLALovUE GTO YPNOTY, XPNOLULOTOLOVUE TPOKOTO-
GKEVOGUEVEG EMEPMTNGELS, TIG OTOleg 0 XPNOTNG ekTEAEl emdve o€ UoL OVTHTNTO, TOL
ovoudllovpe “‘otoxo’’ g emepdTNoNG. Ieplochtepec mANPOPopies YLoL TO UNYXOVIGUS TV
TPOKAUTOGKEVOGLEVAOV EPMTIGEMY VIIEPYOLY 670 [15].

To omotélecuo NG enepdINONG TOPOVCLALeTal 6 LopPry Yp&pov. (Znv mpdaén
elvonr ovnbeg, aALd Oyl omapoitnto, 0 YpAPog ovTdS va elvon cuvoedenévos.) Tovug
YPGPOVG 0VTOVE, B0l TOVG OVOUALOVUE TOPOKAT® Yo GVVTOUIOL ‘“YPEPOVS aEvTNoNG” .
AoV @TéicovuEe € €va YPAEO amEvINnong, Tov oxeddlove e xprion evég aidyopibuov
QLTOUOITNG OYEJTOLOT G YPEPWY, KO TOV TOPOVGLALOVIE 6TO YPNoTT. O YPNOTNS UTopEl vo
exTeAéoEL KOTOMLY Kémola Aettovpyion 670 Yp&o, 1 vor emAEEEL Lo VEQL OVTOTNTOL TOV TOV
EVOLOLPEPEL, KO VOL EKTEAEGEL LLLOL VEQL ETEPMTNOT).

To Topondve omotehovv TN Boctk dtodikocion Tov exTeAeiTon KoTd TN Y(P1IO™N TOL
GULOTHULOTOC.

31 GLVEXELD ALTIG TS EVOTNTOC, B0l TOPOVCIEGOVUE TN AelTovpylo TNG ‘‘eméxtaons
gowtnons’’ (query expansion), Tov eNeKTEIVEL TO TOPATEVE® BOOIKO GYTULCL.

4.1.1 Enréxtoon epOnong

To PBooikd oynfuo enep®@TNoNg oL eldogle, elvor TOAD otoTikd. O ypMoTng embempel
vay YpAPo amdvTnomng, Ko Kotdmy Tpoympdiel o€ KEmolov véo. Me ouTdv OUms Tov Tpdmo,
N oxéomn mov elvor oHvNOeg vor LITEPYEL OVEUESO GE OOLBOYIKOVE KOTA TN Olepehvnon
YPGPOLG, dev YiveTon GOPTC Ko GUESO OVTIANTTH Old TO Y PN OTN.

Io Tapddetypa, €6Tm 6Tl 0 YPMoTNG EMBemPel OAX TOL LGTOPLKA GTOLYEID TTOV OLVOLPE-
pPOVTOL ato TNV ovTOTNTaL AAN ITood, Kol 6e Kémola oTryur] 6éAel vor del GAoL ToL 1IGTOPLKE
otoyeio mov oxetilovton ue omotovonmote Toomo pe tov A Moo d. [pogovde, 1o GHVOLO
amavInong ot devtepn mepintwon mePLAaUPEvel To GUVOLO OEVTNONG OTNV TPWTT, OG
VTOGUHVOAS TOL. O O€AaE LT N GY€om va YIVETOL ELEOVIC GTO XPTOTN.

Odnyoduoote €tol oV o NG “‘eméxtaons eowtnons’’. Aedouévov €vog GuvOAOL
omévInong, o XpNotng Unopel va eKTeAéoeL (i VEOL ETep®TNOM (cLuvnBéoTtepa aAAG Oy L
omopoiTnTo ENEVE® GE €vor GTOLYELD TOV 0Py 1KOH GLVOAOL OTEVTNONG), KO TC, OMOTEAE-
oLOTOL TNG VEOG EMEPADTNONG VoL OEPN Ol OTL “‘eTexTE(VOUV’’ TO TPONYOVUEVO TOTEAEGLLOL.

Mepikd onuovtiké {nTipoto TpokHnTTouy Kot avth T Aettovpyio: Ti eldovg emepmti-
oelg elvor Ko TBAANAES Y10 TETOlEC EMEKTAGELS; ME TOLS TPOTTO OMTIKOTOLOVIE TNV EMEKTOON;
IMopokdtm ovipetonilovpe ovtd tor {nTinoToL.
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4.1.1.1 Eion enepotioenv

Mo Tp@TN €0 Yo ENEKTAGT TOV YPEPOV OévTNonG, Elvo 1| TPocéyylon mov eldoue
otnv Concept Base, otnv evéotnta 2.1.1: n enéktoon ToV YpAEPOL 0QOPE GUYKEKPIUEVES
30T TEG TV OVTOTHTOV oL epPovifovion 6e cvTdV. MTOPOVUE LY. VO POTIGOVUE Y10l
TG KAAGELS, TIG VITEPKABGELG 1] TIC GLOYETIOELS LLOG OVTOTNTOG TOV €Y OVLLE EVTOTIGEL.

Me pio 0e0tepm oKéEYN OUMOC, GLUTEPOLVOLUE OTL dEV VITEPYEL AOYOC VOL TEPLOPLOTOVILE
o€ TETOLEG “‘amALS” emeKTAoELS. AVvTifeTa, KpIONKE CKOMLUO ETEXTOAON VO WTOQEL VoL YiveL ue
Paon OTOLOONTOTE TTOOXOTAOXEVOOUEVN €TEQMWTNON. 'ETOL, 0 Ypb&ipog unopel vo enextodel
K0T OTO1oVONToTe TPOTO UTOPel vor govtootel ypMiolo o xpfiotng (11 0 oxedooTNC
m¢ Péong). Ot TEPINTACELS TOV “‘ONMADV” EMEPOTICEMV Y10 GLYKEKPIUEVES 1OLOTNTES
OVTOTI TV, LTOPOVV VO TOPEXOVTOL ENLONC MG TPOKOATAGKEVAUGUEVEGS.

AAN oNUOVTIKH Topatipnon etvorn 6t etvorn mbovov o xpriotng vo O€AeL emTAEOV TAN-
poopieg ylo teplocdTePa omd €vor aVTIKEILEVH TOV ELPaVI{OVTOL GTO YPAPO OTEvTNONG.
Oa T XPNOLO Vo UTTOPEL VoL YIVEL ETEKTOIOT TNG EPWTNONG EMEV® GE GAQL TOL OLVTIKEILEVOL
EVOLOLPEPOVTOG THLTOYPOVL.

O\e¢ 01 TOPOTEV® dVVOTOTNTEG TOPEYOVTOL KO TO GUGTNUEG LOG: L0l CUYKEKPULEVT
EMEPADTNOT UTOPEL VO EQOPUOCTEL ENAVO GE VoL GUVOLO Otd TPOETAEYUEVOL OVTIKEILEV T,
KOl TOL OTOTEAEGLOLTOL VOL ELPOLVIGTOVV GTO YPNOTN UE UG, o€ éval friuo.

4.1.1.2 Ontuikonoinon tng eNEKTOONG

Onwg eldoyle, T0 ATOTELECUO UG EMEPHDTNONG TAPOLGLALETOL GTO YPNOTN LUe LOPON
vpbpov. 'ETot, mpoTtoh 0 xpNotng BeAnoel vo emekTeiVEL TO OMOTEAECUE TOV, €xEL 10N
efepevviioel ko efotkelmbel e évav ypbdpo amdvinong, o omoiog eivon oyedocuévog
KOTE €VoL GUYKEKPIUEVO TPOTO.  OiTA TNV EMEKTAON EPDTNONG, TOPOLOLELETON TO KPIGILO
itnuoe Tov Teg B TortobeTNBoVV o1 KOUPol Ko ot akuég Tov TPOoKVHTTOLY. O ToALGG
YPGoog Bor mpémel var pelvel kot T0 duvOTOV OUETAPANTOC, MGTE O YPNOTNG VO UN
YGOEL TOV ‘TPOCGOUVATOAMGUS™ TOV €l)xe OMOKTIOEL, VM 01 VEOL KOUPOL Kol olKIEG TpémeL
vo. ToTofeTnBovV KoTé TPOTO TETOLOV, MOTE O TEAMKOG YPAEOS Vo elval €VvONTOG Ko
oo TIKG evydprotoc. Onwg eldope 6to  €¢. 3, To {tnuo umopel vor Avbel pe xprion
evOg adyopibuov acvEntikng oxedlaong, Tpocéyylon mov akolovbeiton A.x. 6to [50]. Ouwmg
této1ol aAyopLopotl apyilouv va yivovton dtobéotol LOALG Tov TelevuTaio Koupo, Kot dev
elvon yevikd otobécior. AxOuo, apkeTol om’ ovTovg TG0V amd dtdpopo TPORATLOLTAL,
TOL TPOOVOLPEPOLE GTNV TP &Y PO 3.3. Me TouG aAYOp1OIovg Gy edloon g TOL SLoBETOVLLE,
Ko ot oroiot eivort ToAw evaicONToL 68 AALXYES TOL YPEPOL, OVTIUETMORILOVIE TO TPOPANLLOL
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UE TOV TopokdTm TpOmo: ol KGO enepdTnom enéKTooNC, dNUoVPYELTHL Evag EExmPLoTog
YPGEQOG UE TNV omGvInon e, ko oxedidleton pe Béon omolovdmote adlydpiouo €xet
eMAEEEL 0 XPNOTNG, GOV Vo ETPOKELTO Yior oA} emepddynom. H cuvévmon Ue Tov apytkd
YPAPO OTTévTNONG YIVETOU KOTOTLY UE GLYXDOVELGT T®V dVO YPAP®OV. OTA TN GLYYDVELON
ot xowvol (moAtol) k6uPot dotnpovv tn 0éom mov elyov oTovV OPYLKS YPEEPO, MGTE O
XPNOTNG VO UMV XGVEL TOV TPOGOVOTOMGUS TOL, eVd ot Véol kOuPot Tomobetovvion Ge
0écelg oyeTIKEG e TOV KOUPO-0VTOTNTO TAV® GTOV 0010 EKTEAEGTNKE 1| ENEPDOTNOT).

'Evol otAd TopadelyLor ETEKTOON G LTOPOVUE VoL SOVUE 6TO Y. 4.2. Xe ovTd TO TOPAL-
derypo, o xpNoING oot €xel eKTEAEGEL IOl OPYLKT ETMEPMTNOT YO TC LOTOPLKE GTOLYElD
t0v AM TToed, extedel o EMEKTOON TNG EXEPMTNONG, INTAOVTOG OAEC TIC OVIHTNTEG TOL
ovoeépovtor 6tov A TTood. To amotéAecuo lvort Ol TOVIGUEVEC OVTOTNTEG GTO APLOTEPEL
T0v AAM Tooo.
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Done expanding graph.

XyNuo 4.2: EméKtoon enepmtnong

A¢ ONUELWCOVUE TEAOG OTL VIEPYEL KO EVOAAOKTIKT] TPOGEYYLOT Y10l TNV TOTOOETNON
TV KOUPOV TNCEMEKTOONG. 0T’ ALLTNV, AVTL Y10 GYE OO TPWTOL KOl KAUTOTLY GLYY(DOVELGN
TOV YPAPOL eMEKTOONG, LROAOYileTon wor “‘dla@opd” Tov YPEPOL EMEKTOONG OO TOV
oPYLKS YPGipo, omdTE TPOKVMTEL €V YEVEL €VOL GUVOAO OKUADV Kol KOUPwV Kpdtepo and
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O0AOKANPO TO GHVOAO TNG EMEKTOONG. AVTO HEVEL VO GYESLOGTEL KO VOL  ‘GUYYX®WVELOEL”, TOPOL
Lo, LLE oA TPOGON KT, GTOV OPYLKS YPE@O. TO amoTEAEGLLN KO T®V dVO LeEBSOWV TtEPIE)EL
okp1Bdc Tovg 180V KOUPOVE Ko arKUES, OAAG €xel eV YEVEL SLOPOPETIKT Y OPOETOEN .
ITpoTiuiooE TOV TPWTO TPOTO, AdY® TNG Tapotipnong 6Tl 611 TeAevtoic TePinTwon, o
YPGQOG OV OUTOUEVEL YL Gxedloom elval TOAY Guyve aovvdeToc. Apketol adydpiopot
oyedloong ypdowv xelpilovial Lévo (1] oA koA TEP) GLVIESEUEVOVS YPBEPOVES, OTMG TT.X.
ot alyéppot elatnpiov.

TNV ENOUEVT EVOTN T, TOPOLOLALOVUE TNV euneELpiol Log oo T Uéxpl Tpa ¥ prion Tov
GULOGTNHLOTOG, KOL TNV EKTIUNOT Y10 TNV OTOS0TIKOTNTOL TNG TPOGEY YOG LOLC.

4.1.1.3 H Aertovpyio enéktoong otny npden

'Enerta and évov opliud eENEKTACEMY ENEPMTNONG TAV® GE Evoy opPyLKS YPA®o, TO
TeEMKS GY£€S10 TOL YPEEOV amEvInong dev elval eyyunuéva IKaVoTonTikd. Xe mepintmon
Y. EMEKTOONG EPWTNONG ENAV®D o€ évav KOUPo mov PBpicketon 6T0 KEVIPO TOL OPYLKOV
YPG@OL, 01 VEoL KOUPOol TBovOTaTO B0l EMKOADOTTOVTOL e TOALOVS, KO OPKETOT GVVIEGILOL
B dStaoTOLPDOVOVTOL.

Me KoTdAANAN Spo¢ emAoyn ond pépovg Tov xpRoTn okyopibunv oyedioonc!, to
omoteléouator LTopovv vor BeEATwBovV dpopotikd. Tior mapddetypo, oAyoplouol mov
tetvouv var oxedtdovy 10 YpEPOo TPOG GLYKEKPLUEVT KATEHOLVOT, UTOPOVV VO SDOGOLV
LKOVOTIOIN TIKOTEPOL OTOTEAEGULATO OTOY O KOUPOS-0THY0¢ Ppioketon TPog TNV TEPLPEPELOL
0V Ypdov: T évav kéuPo m.y. mov Ppioketon ““YnAdé” 6to GY€do Tov YPAPOL, KOAD
elval o ypapog eméktoong va oxedidiletan ‘mpog o Tévm”.

ATO TNV gumelpiol LOG LE TO UNYOVIGUO ETMEKTOONG OTNV TPEET, ULTOPOVLE VO TOVUE GTL
elvon apkeTd eHXPMNOTOG, TOLAGYLOTOV Y10 EUTELPOVE X PTOTES.

SOUTEPOCUOTIKE, B0 LTOPOVGOLE VO, TOVUE OTL UE KOTEAAANAN YP1OT, O UNYOVICUOS
eMéKTOONG UTopel Vo YpNOLOTOINOEL [1e 1KOVOTOINTIKG OmOTEAEGULOTO GTNV TPEEN, Yo
évov LKpo apbud drodoyikdv emextdoewv (mévie 1 €61), ol omoieg GUmG eivor cLVHOW®E
OPKETEC.

InUovTikd TEA0G pOAO YLOL TNV EVY PN OTIO TOL UNYXOVIGHOU Toilovy apKeTEC AetTovpYieg
nov €xovv TpoPAreedel yiow va fonbrjcouy To xpMNotn Katd TN Sodtkocion TG ENEKTUONG
epdToNng H kouvovpylo mAnpogopics mTov TpokHRTEL, TonobeTeiTON OF évar EeEYwPLoTO
otooua (layer) tov ypdopov (mop. 4.3.3), kou pmopel vor oxrootel 1§ vor omoxpuPel korté
BovAnon dote vo yivel eueaviic N oxéon g UE Tov TPoUTAPYoV Ypdo (mop. 4.4.1.3).

101 0Ay6p1BLOL IOV TPOGPEPOVTON OIS TO CVGTNUE LOC, CVOLPEPOVTOL GTNV Top. 4.2.
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Y& TEPIMTAOCELS TOV TPOKVNTOLV eMKUAVYeELS KOUPwv, umopel vor xpnoiuomonOel pio
Aertovpylo cvTéuoTNG EEGAEIYN G TOV EMKOAOYE®Y, 1 OTtoiol TOPEXETONL OO TO CVOTNUE
pog (mop. 4.2.4). Eniong, o€ mePINTMGELS TOL 0 YPAPOG TOL €)EL TPOKVYEL Elvorl VITEPPOAKE
UTEPOEUEVOGS, L0 CLLTOUOLTT] OLVOLOYEDTOLOT TOL YPAPOL Umopel vo. yivel, Kotdmy emAoyYNg
ToL POt (Tap. 4.2.3). e avtictoryeg evotnteg otn cuvéyelo e&etdllovpe He peyolhtepn
Aemtopépelal KAOe Lo otd auTEG TIG AeLTovpYiec.

4.2 Xopodidtoln tov ypdoov ondvinong

Onwg €gove 0N TEL, N YWPOSIATOEN VOGS YPEPOL OmEvINnong elvor Kpioun yo Tnv
€VKOAN KOTavOMGY| TOL. TNV epyocio Lo dev VAOTOMGOE VEO olyéplOuo Yo oyedioom
YPAO®V, OAAE XPNGUYLOTOGUUE ETOLUOVG HAYOPLOUOVS. TUYKEKPUUEV, Y PN OLOTOLOVUE
TOV 1EPOPYLKS 0AYOp1OU0 TNGM.  apofociin [1], tov iepopytkd adydprBuo dot [33] 0 omoiog
EMTPEMEL TPOGIOPIGUS KortevBuVoN g oyedioomnc, Kabdg Kot Toug oalydpibuovg edatnpiov
tov Kamada [32], Tov Tunkelang [49] ko tov Frick [21], ot omoiol meptéyovton 6To GHOTNUOL
oyxedlaong ypdewv Graphlet [25]. O tpoemAeyuévog alydplOIoC TOv PN OLULOTOLTOL Elvait
m¢  apaPociin, Adym g ToHTNTES TOL Kot TG TOLOTNTOG TOL ANMOTEAEGUOTOS TOV,
600V 0POPE TNV EAOYLGTOTOINGT TOV SLUGTHLPWCEMY TMV OKUAV Kol TO UEYEBOG NG
neployn¢ oxedioonc. O xpotng Umopel Kort' EMAOYH VO PN GLULOTOIGEL KGO0V ol TOVG
VTOAOLTOVG OAYOPLOUOVE. Xe U0l LEAAOVTLKT] EMEKTOOT TOV GUGTHUOITOC, | EMLAOYT TOL
KOTAAANAOVL ctAyopiBuov Bo umopovoe va, yivetol ouTéuorto, BACEL YOpaKTNPLOTIKDV TOV
TPOG X WPONATOEN YPEpov. To choTnUo UTopel eniong vo enekTadel opkeTd eOKOAN, BOTE
Vo xpNGLLOTOLEL VEOLG OAYOPLOLLOVC. AETTOUEPELES YLOL TOV TPOTO VTGP OV GTO €. 5.

"E®g TP, VTOOEGOYLE GTL OL GLYETIGELG TUPLGTAVOVTOL LE OUKUES GTO YPBAPO OtéVINONG.
Mopakdto, eEeTdlovpie TN SLVOTOHTNTA OL OUOXETIOELS VO TAQLOTAVOVTIOL G %OUfoL, Ko
TNV €VYEPELD TTOV UOG TOPEYXEL LTO OGNV KOTAVON O™ ToL Ypdeov. 'Eva GAAo {iitnuo
7oL evtornicope oM, elvon n eEdAetym tuyov emxaltypewv Twv xOUPwV, GE TEPITTOON TOL
EMKOAOYELS TPOKVTTOLY KATA TN o) edlaon 1 KA TOTLY ENEKTAGEMY TOV YPEpov. TTapokdtw
ToPoVCLELovUE aVOALTIKOTEPD TAG XEPLLOUOOTE aLTA T INTHLOTO, KoL TEPLYPAPOVUE
emiong TIg AetTovpyieg TNG avaoxedliaons KoL TNG OUYXWVEVONS YOAPWYV, TOV TPOKVTTOLV MG
amopaitnteg otn dtadikocio Tng depehvnong.

42.1 Topdotoon TOV GVCYETICEOV G UKULAV 1) KéuPwV

O amA0VOTEPOG TPOTOC VO THPOGTIGOVUE U0 GUCYETIOT CVEUESH GE dLO OVTOTNTES
elval pe wor ok avépesa otovg kéupouvg twv ovtotitov [24]. H mpocéyyion ovtn
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etval amn, kot elvon n Tpoceopdtepn dtov eivor omAd yiow To YpMNoTN VoL VTIANEOEL TNV
onuocio Tov K6Oe GLVIEGLOD, YO TAUPEOELYULO KO TO Y PWUATIGUS TOV.
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Zxquo 4.3: TuoyeTicelg avauesa o€ 0poug dLaPOP®V INGALP®Y OpwV.

Y10 oy.4.3, éxovue évav YpYo Le CLUGYETIGELC OVAIESH G Gpove Oncowpdv? [18]. Ot
ovoyetioelg mov eugavifovon etvon (Kupimg) VO KOTNYOPLHV, CLYKEKPIUEVO OTEVOTEQOS
000G KOl OUVAVUUOS 0006. Ze pio. Tétola Tepintmon, elvat oxeTikd eOKOAO Yo Tov xpfiotn
vor Bupdton 0Tt o1 UTAE GVVOEGLOL OVTLGTOLYOVV GE GTEVOTEPOVS OPOLG, KOl Ol KOKKIVOL
G€ 1600VVOUOVE 6povGC. TTapotnpovUE OTL LLOL XPOUOTIGUEVT (CLVAOVLUT) KUY OE TETOLEG
TEPIMTAOCELS OPKEL YO VO LETOLPEPEL TNV ATTOPOLTN TN TANpOPOpioL.

Y& MEPINTMOCELS OUWS TOV VAP0V TOAAG SOPOPETIKG €1dn cvoyeticewy, N xprion
YPDUOTOG OV EMUPKEL YLOL TNV OVTIIGTOIYION TOV GUVOIEGUMV GTIC KT Yopleg TOLG: O
XPNOTNG dev Uropel vor Bupdton Tnv €vvolo Tép o TOAADY XPOUAT®Y KoL TOL TPEYHorTo lvor
YELPOTEPOL LLE TOV aPYAPLO T} TEPLOTOCLAKS X PTIOTT, YLOL TOV 01010 dev elva mévTo eV EPLGTO
va £0deveL xpGVo Yol VOL OTOUVILOVEVEL OTIUOGTEG YPOUET®Y. € 0VTEG TIG TEPITTMGELS,
N oxéon, otV onoia cvTIoTolYEl KEBE GLVIEGUOC, YiveTol GOPT|G e TTLO GUEGO TPOTO, LE

2Mepikol k6ol 670 ypbipo eppovifovton e SmAS neptdmdptlo. Ot képuBotl cwtol TEPLEXOLY GUUTTUYHEN
nAnpogopic. To yp&eo cvTd B0l TOV OVOLPEPOVLLE KO TAPOKAT®, GTNV evotnTo 4.3.2.2, 6mov Ba culntricovue
v Aettovpyio TG GVUTTVENG KOUPOV
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NV TOPOLGIHOT TOV OVOULOITOS TOV YVmplopotog (1 Tng kartnyopiog otnv onoior ooviiket,
eov owTd elvar avaovopo). To Ovouo pumopel vor ovorypa@eTol KOVTE GTn YPOUUT] TOL
TOPLOTAVEL TNV OKUT]. AVGTLY DS SUMS, Lo ATAOTKT] CVTOUOLTN TOTOOETNON ETIKETWY GTOVG
GLVOEGLOVG TOAD LY VE 0dNYelL o€ évar SOLCOVEYVWOGTO GO, UE EMKOUAOYELS ETIKETMOV.
H tomofétnon etiket®v ot yevikotnté tg eivon SVGKoA0 TpdRAnue [27], Ko eAGy1oTOl
o6 TOVG AYSPLOLOLG Yo oY ESlOOT YPAE®Y TOL KLKAOQOPOHV GTipepa. TNV vtostnpilovy
[31].

H evoAAOKTIKY] TPOGEYYIGT TOV OLKOAOVLOOVUE Yol VO TTOPAKGUWOLUE TO TPOBAN UL,
GLVIGTOTON GTNV TOQAOTOON XAl TWV CUOXETIOEWV ue xOufovs (o). 4.4). T va Eeyopilovv
ond toug k6upovg Twv oviotiTav, ol KOUPol cuoKETicEWY €X0VV JLUPOPETIKO GYTLLCL.
H mpocéyylon poG ovt HoG emMTPENEL vou XEPLLOUOOTE OUOLOUOPPO. KOl GLOYETICEL
cvoyeticewv: Ot adyopiBuol oyedioong Toug yewpilovion pe Tov idto Tpomo Ommg GAoVE
TOVE VTOAOLTOVG KOUPOLG.

TEAOC, L0 L€, TOV TPOKVTTEL PUGLOAOYLKE Y10l TEPOUTEP® PBEATION TNG GOENVELOLC
TOL YPEQOUL, ElVOL 1) TAPAGTHOT VOGS OAGKAN POV GUVOLOL GLVIEGULMV UE évay KOUPo Béoet
Vv katnyopio Toug: o kKébe cHvoro cuvIéouwv mov Eektvovy amd tov 1810 kéufo ko
oviikovv otny o kot yopio, dnpiovpyeiton évas uwévo koppog, Onwg eoivetol oto ). 4.4
(o1 KOUPOoL UeE TIG OTPOYYVAEUEVES YOVIES), e ETIKETH TO OVOUOL TNG KT YOPLog.

422 Xvuyyovevon ypoowv

"'Evog aptOpog omd ypaeoug movTGE®mV UTOPOVV VoL GUYYXMOVELBOVV MGTE VOL TAPOVUE
évay GUVOALKS YpBeo, ToL TEPIAoUPbivel cuYKeEVTPOUEVT OAN TNV TANpOoYopio OV €xOVV
ot apykol ypbpot.  GiBe apyLkds YpGpog umopel va elvon oxedlacuévog LLe 0TOLoVOT|TOTE
oAy6p1Ouo. Metd tn ouyydvevon, N xwpoddtoén Tov GLVOALKOD YPAPOL TPOEPYETOL O
ToL EMUEPOVG GYEdOL TOVL KABE LIO-YpAPov. 'ETGL, Yol mopEdetylo, LropoVUe Vo, €(OVLE
TPOG LYY DVELON €val ‘‘KEVIPLKO” Yp&po 6Tov omoio ol cuupetpieg €xovv toviotel and
KG&molov aAyopouo, poli pwe HkpoTePOLS YPAPOLE TOV TEPLEXOVY AMYOTEPO CMUAVTIKY
TANPoQopia, T.). “1AOTNTES” KOUP®V TOL KEVTPLKOV, KO O1 OO0t £X0VV Hopen| dévVTpmv.
H Aettovpyio Tng cvyywvevong Uropet vo xpnotoronOet A.y. yio cOykpion evog ypapou
OAVINONG TOLY KoL UETA TNV evnuépwon NG Péoemg e véo dedopévo, MoTe vo. Yivouv
QovePEC Ol SLOPOPES. XTO GVOTNUA LOG, XPNOULOTOLEITOL YOl TNV ENEKTOONG EPATNONG,
Onwg meprypdyope otny Ttap. 4.1.1.

oTé TNV GLYYDVELOT, XPNOYLOTOLEITOL O UNYOVIGUOS TV GTPOUETOV: KEOE YPEPOC
TOL GLYYWOVEVETOL, TOTOOETEITON GE €Vl EEYWPLOTS GTPOUOL TOL VEOL YPAOOL. T’ OLLTOV
TOV TPOTO, M EMOTTEI TV HAAXY®YV GTO YPAPO Yiveton TOAD eOKOAN (BA. KO TIG GYETIKEG
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Syquo4.4:  SuPol kotnyopldv

TEXVIKEG Y10 EMOTTELOL TOV GTPOUETOV GTNV Top. 4.4.1.3).

Inuetdvoupe TEA0C OTL YL VO GUYX®OVELTEL évol GOVOAD YpAQ®V OmavTiiGe®y, O
TPEMEL Ol GLOYETIOELS VOL TOPLOTAVOVTOL GE GAOVE TOVG YPAPOLS Ue Tov 1dlo TpOTo, ¢
KOUPOL 1 orKUEC. ALUPOPETIKE SNULOVPYOVUE YPAPOVE TOV SEV UTOPOVIE VO XELPLOTOVLLE UE

OULOLOUOPPO TPOTO.

4.2.3 Avooyedioomn tov ypdeov

Metd v mapovcioomn evog YPEPOL OmdvInong 610 YPNOTN, LT Umopel vou Tov
enelepyaotel KaTd diGPopovg Tpdmovg. Mropel va tov enekteivel faoel LG vEog enepd-
Tong, vo. GLUTTVEEL KSUPBOoLG TOL Ko vor 6B1iGeL GAAOVG, 1| VO LETHKIVI|GEL KOUUALTLOL TOV
YPG@OL. Agv €lvor 0loLVIIOLGTO VO TaPOLGLALOVTOL TEPITTMGELG GOV O YPEPOS KOTHUATYEL
vo elvorl ToAD ‘umepderévog” otny 006vn. Xe TETOLEG MEPINTMGELS O YPNOTNG UTOPEL vou
emAEEEL avaoyediaon Tov YPAPOL, COUE®VO [LE KATOLOV OAYOPLOLO TNG TPOoTiUNGnig Tov.
'ET01, KOTOANYEL OE (oL KoBopdTepn 1KOVA TOV YPEPOL, OTMG TOV €)XEl SLHUOPPDCEL GE

KGO pAom.
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424 EEbreyn emxkorOyenv

o v mepintwon mov moAlol kéuPot emKoAOTTOLY 0 €vag TOV GAAOV GTO GYESL0
KATOL0V YPAPOL, TOPEYETOL Lo oA} AetToupyior eEGAELYNG TOV EMKOAVYE®Y, UE QVTO-
potn peto-tonofétnon tov kéuPwv. H Aettovpylo avt Tpoékuye mg ovoryKodTnTo. Yo
™ YPHYop™M Kol €0 PNOTN OVTIUETMONLON “‘EOKOAWV™ TEPINTOCEMV: Uropel vor BonOnicet yiow
EeKaOAPIOUO TOV YPAPOL OTaV 0VTAG Elvol EAPP®G UTEPOEUEVOS, KO OAEG LETAKLVT-
GELG UepIKAV KOUPwV apkovv. T'ior TOAOTAOKES SUMG KATOOTACELS OV EMOPKEL, YTl dev
TOLPVEL LI GYLV TNG TOVE KPVUUEVOLG T SLOIGTOVPOVUEVOVG GUVIEGLOVG TTOV TPOKVITTOVV.
Ye TETOlEC TEPINTAOELS, YPELALETON LD CtvOLoYediOIGT TOL YPAPOL, OTTOC TEPLYPEWOLE TNV
TPOTMYOVUEVT] TOPELYPOUPO.

4.3 XNUOclLOAOYIKT] KO TOTOAOYLKT) TANPOQOPio GTO YpE.Qo

Ext6g omd 1N onuaclodoyio tov, évog Ypaeog ONUAGLOA0YIKOV SKTOOL TopEXEL
TAnpogopio Ko e TN }wpodidtalh Tov, KabMG Ko LE TV TOTOAOYid TOV.

G0e oyedoouévog Ypaeog (xmpic vor elvor Kot avéykn onUoGloAoylkd dikTLO)
napéyel TANpoopio e T xwoeoddtagn tov. o mopdderyuo, €vol KaTdAANAo oyxédlo
TOV YPEPOV eVOG TAEYLOTOC (01 TLOV) 1} EVOG OTOTLKOV dOULKOD LOVTEAOV, OG TTOVUE EVOG
KTplov, pog kével vor avtiinedovue mept tivog npdkerton. Emiong, kébe ypdpog mopéyet
TANpogopior e TNV TomoAoyia Tov, UmOopel yior mopddetypor vor eivor devopikdg, omdte
KoBopiler piav tepopyio Twv KOUPwv, vo eivon TANpwg cuvdedeuévog, KA. (Topatnpovue
6Tl xpodidtoEn Kot Tomoroyio eivor Sla@opeTikéc 10T TeG: évar dévTpo umopel vor €xet
oyedlootel €101 dote vou < ‘Bouiler” mAgyua).

TNV ONUOGLOAOYIKY] KO TNV TOTOAOYLKT] LT TANPO@Opic, UTOPOVUE VO TN YPN-
GULOTOCOVUE MOTE Vo, Bonbfcovpe To ypriotn otnv e€epehivnon Tov ONUAGLOA0YLKOD
SLKTVOV. MTTOPOVUE VoL GLUTTHEOVLE TAN poYOpio amd TOALOVE KSUBoVE o évav Bbioet eite
NG TOTOAOYLOG TOV YPEPOV 1) TNE ONUOCLOAOYIG TV GLUVIEGULMV.

TMopoKET® ToPOoVGLALOVUE OVOAVTIKOTEPOL CLLTOVG TOVES UNYOVICGUOVE. ZEKIVEUE GL-
INTAVTOG EKTEVESTEP. TIG SLVOITOTNTEC TOL LOG SIVOVTOL Ot TNV KT YOPLOTOinG” TV
GULVOECULMV, GTNV EMOUEVT] EVOTNTOL.

4.3.1  0INYOPLONOINGT TOV GLVOIEGULOV

Ot cvoyetioelg avaueso oe ovtOTNTEG TNG Telos Umopohv vor ywpLteTovV G SEPoPOL
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eldn, xobéva ek Twv omoio TPoodidel 6T Gyéomn emmnpOcheTn onuocic Ko Bétel emmAéov
TEPLOPLOUOVE, OTMG emonuoivel 0 Oeodwpdkng [2]. H kotnyopronoinotm touvg yiveton
Béoel 800 e18dV meEPLopLoU@V: e TEQLOPLOoUOVS TA10oVS, o1 onoiot teplopilovv Tov apdud
TOV OVTOTHTOV U TIG onoieg unopel vor oxetiletan piow ovidtnto (ox€CELS HOVOOHUAVTEG,
avTioTEOQA UOVOOTUOVTES, KOl OUPLUOVOOTUAVTES), KOl ILE TTEQLOQLOUOVS aXEQALOTNTAG, Ol
omoiot mepropifouv Tig eEapTHOoELS TV GLOYETILOUEVOV OVIOTHT®V UETOED TOVG (GYEOELg

oAxég, emi, OMnég nol €emi).

Elvon yprioywo vor éxovpe dtobéotun tnv tAnpoeopic yiow 1o €ldog KOs Kot yopiog
GUVIEGULOV, YIOTL UTOPOVUE VOL TNV YPTNCULOTOU|GOVUE Y10l VO OLTAOTIOIIGOVLLE TO YPELPO
7OV TOPOVCLELOVLLE GTO XPHOTN.

Ag e€etdloovue cuykekpluévor To €60¢ TV OMK®V oyécemv, mov otn Piproypopio
TV Bdoewv Asdopévov avopépoval g dependent (eSaptmueves). AVTEG Ol eE0PTANEVES
Kortnyopieg GLVIESU®Y GTNV TPAEN XPMNOLULOTOLOVVTOL Y10 VO THPUCTICOVV TANpoQopic
KOTé TpSTO OVTIGTOLYO TOV ‘‘OUvOeTwV aviixeluévav’’, mov yvopilovue and Tig Bdoeig Ae-
Souévmv: o1 ovTHTNTEC OTIC OTOlEC KOTOAT)YOUV 01 GVUVIEGLOL, dev €xovV arvTdvoun Hropén
(ot0 BaBud mov €rouvv GAAEG ovTdTNTEG TNG PAEONC), TaPd £XOVV VONUOL LOVO GE GYEDM LE
v ovtétnto pe TV omoia oxetilovion. 'ETol, amoteAohv 6TV ovoic “1dtdTnTec” ULog
GAANG, “‘xuplopyng”’ ovidTnTog. ot oVTH TNV €vvolo, 1 TANPOEOPio TOL TOPLGTAVOLV
€xel vonmuoL Yo 1o xp1otn LOVo Ge oY€om e Lo GLUYKEKPLUEVN ovTdTnTor TG Bdong. Avtd
UTOPOVUE VOL TO EKUETOAAEVTOVUE GUUTTVGGOVTOG TNV TAT|poPopia TOL TEPLAOUPEVOLY GE
évav k0plo kéuPo mov moplotdvel Ty Kuplopyn ovtotnta. H cuykekpiuévn Aettovpyia,
Yol GOUTTLEN ELOIKE TV EEOPTOUEVOV KOTNYOPLAV, OeV TOPEXETOL OO TO GCVOTNUA LOC,
OAAG omoTeEAEL il TOOVOTOTO X PTIGLUT, KOl EOKOATN GTNV VAOTOINGON EMEKTAGT TOV.

To €(80¢ TV eEQPTAUEVOV KOTNYOPLOV TOV TOPOVCIECOUE TOPOTAV®, eivar évor L6vo
TP AOELYLOL TNG X PNOULOTN TS TG ONUOGLOAOYLKTC TANPOQOPLaG TV GUVIESU®Y. T'eviko-
TEPQL, LTOPOVLLE VOL X PT|CLULOTOI|GOVLLE TNV TANPOPOPIO TOL TAPEYETOL Al TIG KT Yopieg
TV GLVIEGLLMV Y10l VO OTAOTTOITIGOVULE TO YPAPO KOTE Stépopovg Tpdmoug, Ot Lévo Péoet
Hog TpoKoBopLoUEVTC GUUPOION G OTTWC GTO TOPOTEV® TOPAOELYLOL, OAAG KAT® Ot TOV
duvapikd éreyyo tov xPNoTN. T0 GHOTNUA LOG, | TANPOPOPi QLLTH YPNCLOTOLTOL Y10
™V oVURTTLEN KOUPwV TOV cvoyetilovton LeTED TOVG UECH GVVIECUMV LLOG KOTYOPLo,
Onwg meplypdpeTon otny evotnta 4.3.2.3.

TEAOC, N TANPOPOPIO TV KAT YOPLOV TWV GLUVIEGLMV X PN CULOTOLEITOL KOl LLE TTLO GLEGO

(0rVTOUOTO) TPOTO, YLOL TV OVOLOITOS0GTOL TMV OVAVUU®MY GUVIEGU®Y 1] TNV OVTIKOTEGTOGN
TOAL®OV GLVOEGLWY TNG 1dlog Kortnyopiog Le évav, dmmg avogépope otny mtap. 4.2.1.
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4.3.2 Xountoén ninpoopiog oc évav kéupo
'Evog Giecog TpOmog VoL LELWGOVIE TNV TOALTAOKOTNTO eVOG YPBAPOv, elvor vor eAort-

TWGOVUE TOV OPLOUS TV KOUPwV Tov. AVTS umopel vou YIvel ouumuxvaovovtag TANpoeopio
ontd TOAAOVE KOUBOoLS Ge €va (0 TOV OVOUBIGOVILE OUVOTTTIXG %OUf0).

Tynuo 4.5: TountuEn k6upmv

'Evor Topadetypor autig e Aettovpyiog eaiveton oto oxyniua 4.5. 'Evag véog kéupog
dnuovpyeiton kot ovTikoOLoTé Evoy optbud omd mtoAlovg kKOUPovs. Ol ecwTePLKEC KUES
OVAUESO 6TOVG ToALoVG KOuPovg e€opavilovion 6to VEo YpAYo TOL TPOKVITEL, EVM
ot e€mtepliéc akUég omd KoL TPOG TOLG TOA0HG KOUPOVG avTiKoOIoTAVTOL and aokUég
avtiotolyo and kKot mpog 1o véo kOuPo. H etkéra tov véouv xéuPfov elvon ev yével
GULVAPTNON TOV ETIKETOV TV ‘‘meptlapPavouévev” kouPov. O xpriotng uropel xot’
emAoYn vo BAEreL elte pior cHVTOUN ETIKETO GTOV GLVOTTLKO KOO, elTe TNV AT p1 ETIKETOL
OV TEPLAOUPBEVEL TIG ETIKETEC AWMV TOV GLUTTLYUEVOV KOUPWV.

Avt N oA Aettovpyio unopel vor ypnoiononbel pe TAN00g Tpédnwv, MOTE VO oG
TopExeL Evoy OPKETE Lo LPS KOl EVYPTGTO UNYOVIGUO Yo TNV dlepedivnot. 10 GVGTNUE
oG TN XPNOYLOTOLOVUE Y10L VO ToPEYOVUE AeLTovpYieg opadomoinong Tov KOUPmv Ko
TOTOAOYIKN G KO ONUKCLOAOYIKT G GOUTTVENG,.

4.3.2.1 Opodomoinon

'Eva avBoipeto chvoro kSUPmv emAeyuévav and to xpriotn uropel vor ouadomoindet,
GULUTTVCGOVTAS TO G €évay GLVOTTIKS KOUPo, dTwg 6To o). 4.5.

Me ovT TN Aettovpyio 0 xpioTNg otV TPAEN Bewpel (onuacloroylkd) 6Tt To GUVOAO
TV KOUPOV-0VTOTHTOV oL emAéyel Tpocdiopilel Loy vvole Tov ¢ U0 YEVIKOTEPT
“ovtédtn T’ meptlapPdvel Toug kKéuPovg ovwtovg. H ovumtuén twv kéuPwv oe évav tou
EMTPENEL VoL €YEL TNV ENONTEINL TV GLOYETICEWV TOV ‘‘€EEMTEPLKAV’ OVIOTHTWOV LLE TO
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G HVOAO TV KOUPwV, og ‘‘ovidTnTo”.

Agv UTOPOVUE VO TOVLLE UE GLYOLPLA oV LT M AeLToLvpYia, G €xeL, Bow Pavel xpMNOUUN
Ko TG0 6TV TPAEN. H evypnotio tng OLme, Kot 1 dtonsOnTikn Tng omAdtnTo, VTodetkviEL
OTL TOOVEV Vo povel apKeTd xpotun, Wtaitepa 6GTOVE GIELPOLS X P OTES.

4.3.2.2 Tomoloylkh XOuntvén

JVXVA M ENEPWTNOT TOL YPNOTN GE GYECN UE TNV OPYAVWOOT KO TO TEPLEYOUEVO TNG
Béong elvon tétola, dote M 1dta N TomoAoyior TOV YPEEOL ATEVTINOTNG TEPLEXEL TOAVTIUN
““ONUOGLOAOYLKY)” TAN pOQOpiaL.

Eldikotepa, Hior xpoiun nopatipnon etvor 61t 1o 6HVoAo TV xOuUfwv-@UALmY (To-
TOAOYLKT] 1816TNTC) TOL GLVIEOVTOL LUE KATOLOV GLYKEKPIUEVO (0G TOV TOVUE “‘Otltxd’™)
KOuPo, cuyvé unopel va Bewpndel wg Evol GHVOLO ““tOLoTHTMV’’ ToV KOUPOov.

Enexteivoviag ovty TN 0e®dpnon, nopotnpovue 6Tt TOAAEC QOPEC UTOPOVUE VOL YO
poaxtnpifovue oAdKANpa OévToa, mOv eUEOVICOVTOL MG VITO-YPAPOL YEVIKOTEPWV YPOOMV
omEVINONG, MG “1AOTNTES” evlg KOUPov: O ovToTNTEC-KOUPOL TOVL EVIPOV, GLVIEOVTOL
ue tov vwéAomo Ypdeo Uovo S pécov g ovidtntog-pilag tov. Zuvvenwe, 0o itowv
Wodtepor mpakTiky pior cOURTLVEN TV dévipav owtdv péoo’ oto prlikd tovg kéupo,
o TV évvola 6Tt amdonotel dpopatikd To Ypdpo, xmpic vo pog otepel omd kpioiun
ONUAGLOAOYIKT TANpo@opio. Mio e1d1kGTEPT TEPIMTOON TOL TOPOVGLALEL EVILOLPEPOV,
etvor  GOUTTLEN €VOG ““GyPNOTOV” *AdAOV, OVTL OAGKANPOL TOL JEVTPOV. MTOPOVUE VO
0écovpe mePLopIGLOVS PEOOVLE KOTE TNV SLACYLGT TOV OEVIPOV, DGTE VO GLUTTVGGOVTOL
KOuPot oe BABog m.y. éva 1 300, Kot 6L OAGKAN PO TO déVTPO.

Tn Hé60d0 LT UTOPOVUE VL TN YPTNCLLOTOLIGOVIE KOl KOTE TNV OvTiBeTn @opd Twv
OKULAV, GUUTTVCOOVTOG OEVIQa YOVEwY, kOUPovg dnAadr) mov avagépovtal otov piiko,
ovTl VoL ovoupEPOVTOL 0O CLLTOV.

310 6VOTNUE LOG, 0 VEOG KOUPBOG TOV TPOKVRTEL OO TN GVURTTLEN, TEpIAaBAvVeEL GueETOL
Vv TANpogopic TV KOUPwV Tov €xovv cuuntuyOel: H TApNg eTikétor Tov TeptAouPévet
TG €TIKETEG OA®V TV GLUTTLYUEVOV KOUPB®V, TopoBeUéveg Ue TPOTO MOTE VoL yiveTon
OTLTLKG ELOOVIC T) TEPOPYLKT] SOUT] TOV SEVTPOU.

'‘Eva, mopddetypor ovtic e Aettovpyiog ooiveton oto 6y.4.6 xou 4.7. TIpdxerton
Yoo OAOKANPO TO YpAYo mov elyope del yioo TPATN POPE GLUNTLYUEVO GTO G).4.3, Ko
nepLAoUPEvel GLYKEKPLUEVOL OAOVE TOVG GTEVOTEPOVS OPOLS TOL OPOVL settlements, KOOWMG

Mopakdrm, dtov ypdgovue 6Tt évog kéuBog X () ovvoro kSuBmv) cuunticceton “‘uéca” ce évov GALo
k6uBo , evvoouue 0Tt évog véog kOuPog dnuovpyeiton otn B€on tov |, 0 onoiog meptAopPdivel Ko Tov Ko
Tov X.
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KOl TOVE 160dVVaUOVE TOVG,

Semantic Browser

File Wiew Tools

nTerm'<settlements by economic bases] rer—Equivalent_Term Karavasili — | links asedges — | relayout| expand |

Collapse Window =10l =] =
kind of collapse
_ ,_/

o

yniuo 4.6: TIptv tnv TonoAoyKY| cOUnTLEN oToV KéUPo <settlements by economic base>.

wiglected nodes
A tree from w tree to

+w  links fram v links to
+ all links from - all links to

depth < |1§ #inf

Collapse ‘ Uncollapse |

shade Tree ‘ unshade tree |

Delete ‘ Clese |

Glokal Wiew S

Done executing.

Ye TpadTn QAom, 610 o). 4.6, Exovue evtonioel Tov 6po <settlements by economic base>,
KOl OKOTEEVOVILE VOL GLUTTOEOVIE TO VTTOSEVTPO TOL YPAPOL TOV TOV €xel g pilo.

Metd v ektéleon g Aettovpylog, 010 6y.4.7, ToPATNPOVUE GTL 1| OVTOTNTO POItS,
n omoio €yel ko devTEPO Yovén (Ko Gpo dev OVIIKEL GTO LTOJEVTPO), Uével €5 amd
Tov oLVOTTIKO kOuPo. Eivon €tol oAy €vKOAGTEPO YL TO XPHOTN VO EVIOTIGEL TOLG
KOuPovg mov €yovv ‘‘eEwteplkéc”’ ovoyetioelg. Me uio oelpd omd TéToleg GLUMTUEELS, O
XPNOTNG KOTAANYEL OE Vo EAAYLGTO YPEQO, TOV 0Toio LEAoTo Umtopel vor oovooyedidioet,
OmmC €xovpe Kbével 6TNV 1KOVeL Tov GYNUOTog 4.3, TTO GLYKEKPLUEVO TTOPBAOELYLOL TTOV
ToPOOETOVUE, OLTO divel e KOHAOTEPT EMOTTEID TV GLOYETICEMV OV EKPPALOVV TIC
avTLOTOLYLOELS OVEUESH GE GPOVG SVO SLOLPOPETIKWY BNGaLPpdV dpwv.  GTL TETOL0 dev 1TV
€0KOAO VO EVTOTLOTEL 6€ OAOKAN PO TO YPEQO.

H xpnodtnto pog AELToupyiog cov TNV mopomdvm, el 110n evioniotel and yp1rioTeg

Tov GAIN, ko avopéveron vo StevkoAvvel 6e peyddo PBabud tnv kotovonon wdaitepa
UEYGA®V KoL TEPITAOK®V YPAPOV.
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Semantic Browser

File Wiew Tools

nTerm'<settlements by economic base= rer—Equivalent_Term

Karavasili ~| links as edges ~| relayout exnand| BHeC

Collapse Window =10l =]

kind of collapse
wiglected nodes

A tree from w tree to

+w  links fram v links to

+ all links from - all links to
depth |1§ “inf

Collapse ‘ Uncollapse |

shade Tree ‘ unshade tree |

Delete ‘ Clese |

Glokal Wiew S

Done collapsing.

o 4.7: Metd tnv TomoAoYikt] oVURTLEN oTov KOUPo <settlements by economic base>.

4.3.2.3 Inuootoroytkn Zountoén

Onwe avoeépope TPOTHTEPE, TNV TANPOEOPio Yior TIG Kotnyopieg TmvV cuvOéoU®Y
UTOPOVILE VOL TNV 0ELOTO|GOVILE Yo OUUTTVEN avd xatnyopio: MTopoULe VoL GLUTTVEOVUE
poe kotnyopion cuvdéoumyv mov Eektvoy and Tov 1dto k6uPo, 1§ GA0Vg oveEapETMg TOVG

GLVIEGLOVG OLVTTG TNG Kortnyoploc.

H ovutvgn evis ovvdéouov pumopel va yivel pe 8o tpdnovg: Eite o kéupoc-ntpooptopnde
TOV GLVIEGLOV GLUNTVGOETOL LEGO 6TOV KOUPo apetnpia, 1 To avticTpoo.

Yountvén ové kotnyopio og évov koppo

O xpnotng umopet vo emAEEEL VoL GUUTTLYOOVV OAOL 01 GVUVIEGLOL Lo Kortnyoplag Tov

Eextvouv 1 #OTaANYOUV 0€ Evav OUYrEXQUUEVO ®OUfO.

o vo emAEEEL 0 xpNoTNG TNV Kot yopio Tov ToV eVOLUEEPEL, EMAEYEL Evay GVVOIECHO
oVTNG NG KaTnyopiog, tpotov ekteAéoel Tn Aettovpyia. Ot GUVIEGUOL TOL eV VKOV GE
oVTH TNV Kot yopio 8V GLUTHGGOVTOL, KO VOl £TGL EDKOAGTEPO YO TO XPHIOTN VO TOLG
emBepnoEL.
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Tevikevot] ot TG Aettovpylog amoTeAel N TOPOKETO.
Tountoén kotnyopiog oe 610 10 Ypdoo

H nponyotuevn Aettovpyio, umopel vor e@oprootel evoOALaKTIKA 68 OAOKANPO TO YPAPO,
ovti Yo éva cvykekpipuévo kéupo. O xpriotng umopel vor GLUTTVEEL OAOVG aveEonpéTmg
TOVG GLVIEGIOVG oG Kot yoplo.

o mopddetypo, oe évoy Ypaeo evég Oncovpod dpwv 6mov mopovcstdllovion oxécelg
“yevikdTeEPOG OPOC” Ko ‘‘GLUVAVLUO™, 0 xpNoTNG elvarl mBavEV vo B€AeL vou emkevTpmOel
otV tepopyia TV 6pwv, TOL amoTeAEiTal LOVO Omd TIG OYECELS “‘YeEVIKOTEPOG OPOC”,
GULUTTVCGOVTOG KAOE GVUVOLO GUVAOVUULWOV GpWV GE €VaL.

ot outh T dwdikacio, eivol mbavé va mpokdyouv dtdpopeg apeonuiec. T
TOPEOELYLD, N TEPITTMOOTN TOV 0).4.8, 6oL mopovcLdletan 10 TPSPANUO o Toldv KOUPo,
tov A fj Tov B, ovuntocceton o k6uPog I'. Xe avti v mepintwon, n tAnpoeopio tov T
TPEMEL VoL TEPIAN PBel Kot 6TOVE dVO KOUPOLG.

= B Em [a]

yuo 4.8: Auetonuio kotd tn oOUrTLEN Ko eTiAvon TG

Fmv epyocio pog, vrodétovpe 0Tt N GVUTTLEN KOUP®V ypnolponoteitol Kotd KHplo
AGYO Yioe TNV pelmon NG TOALTAOKSTNTOG TOL YPEPOL: 0 XPHIOTNG EVILAPEPETOL KVPIME YLOL
TOoV YPGPo Tov amopével nertor omd pic cOUTTLEN. Q¢ ek ToVTOL, dev €ovle oY OANOel
EKTEVAG [Le TNV ETTALOT TOV CUELONULOV: 6TO0 GUOTNUE LoG, €vog and Tovg TOavovHE
GLVOTTIKOVE KOUPOLG EMAEYETOL (0 TPMOTOG TVYHV), Ko €SO € VTGV YiveTon 1) GOUTTLEN.

Av TpoKVWEL OTL 1 CVTILETAONLOT TOV OUEICTULOV elvol amopoitntn, umopel vow LAO-
o Bel oe Lo LEAAOVTIKT ENEKTOON TOV GUGTHULATOC.

rountoén ovo petokonyopio

Ztnv Telos, ot kotnyopiec cuVIECLMOV UTOPOVV TOPOTEPOL VOL OPYOVAVOVTOL GE LETOL-
Kotnyopiec. H oOURTLEN OAGKANPNG HETOKATNYOPLOG, LE GVUTTLEN K&BE KT yopiog Tov
OV KEL G QLTH, elvor TOaVEV Lo xpoun Aettovpyio. Idtodtepo evalopépov Tapovotdlet,
6mwe oM emonuévope (rop. 4.3.1), n ovuntvén g w-kotnyopiog dependent, Asttovpyio
OV CVTIOTOLYEL OTNV gpuUNVEL TOV VTOYPEPOV, O OTO10C GLUTTVCETOL, MG U0 OVTOTNTOL



36 EPAAAIO 4. AEITOYPIT OTHTA TOY XYXTHMATOZ ZHMAZIOAOI'T HX AIEPEYNHZXHZ.

OV OVTLOTOLYEL O€ “‘oUvOeTO avTiKEipevo”.

v epyocio Lo ovti) N Aettoupyio dev TopPEXETOL, VIEPYOVY OUW®S GAOL Ol QTP TN -
TOl Unovicpol wote vo umopel vo AomoinOel moAh edkoAo: ylor KAmold, petakatnyopia,
Bplokove TG Kot yopieg TG KO TG GUUTTVGGOVUE OTMG TOPOVGLALOVUE GTNV TPONYOV-
UEVT Top&YpPOLPO.

433 Xtpduroto Tov Ypaeov

O xmpLopdg Tov YpAwov oe otomuata (layers), omotelel évol ONULAGLOAOYLKS UMY OVIGUE
Y10 TOV €0KOAO XELPLGUO VITOYPAPOV TOV.

'Evo entinedo meptAoptféiverl évor vtos HVOAO TV KOUPBWY KoL TOV OKULAOY TOV YPAPOD, EVA
évog kéuPog M akun| umopet vo avjkel Lovo ce évol eninedo (e piol yevikoTept LAOTOINGN
0o LTopovGOV VoL OWVIKOVV GE TEPLEGOTEPOL OO €var). AKUEC LTOPOVV VO VITEPYOVV KoL
peto&H kOUPwv mTov aviikouvv oe dtopopetikd eninedo. "Evog ypdieog uropel vo amoteAeiton
ond évo mepLocdTeEPQ EMITEIQL.

H évvolo tov emmédov eivorl yvmot xupiwg omd oxedlooTikd Tpoypouuoto (..
Photo Shop). Amotelel éva donoONTiKd omAd Ko €0XPNOTO UNYOVICUS Heiwong TG
TOAVTAOKOTNTOG EVOC GYEDIOV, GTNV TEPITTMOT| LOG EVOS YPAPOL: 0 XPNOTNG UTOopel vor
GLYKEVTPWOEL TN LEAETT EVOC 1] LEPIKADV LOVO EMTES®V 0tvTi OAGKAT POV TOV YPEPOV, 1} VOL
UEAETNOEL TIC GLOYETIGELG TOV eLPavilovTan ovEuesa o 300 1) TEPLGCOHTEPH SLOLPOPETIKEL
eninedo.

>y epyacion oG XPNOLUOTOLOVUE TO, EMINEd KOTE TN dladikocior TG ENEKTAUONG
gpanong (mop. 4.1.1). 'Exovpe viomowjoer amdxpvyn (hidding), oxiaon (shading) xou
oprowuo pe Béon to enimeda, kotd TV fovAnomn tov xpriotn. Iepiocdtepeg TAnpopopieg
oL TN xPMNom Tovg Ba SoVUE GTNV TP &ypo@o 4.4.1.3, TOL (G OATITON LLE TNV OTTLKOTOINGN
T0V YPAPOV.

INUELOVOLLE TEAOG, OTL O UNYXOVIGUEG CrVTOG UITOPEL VoL xpNOLULOTOINBel Ge LEAALOVTIKT
EMEKTOON TOV CUGTILOITOC MOTE VOL EXLTPEMEL ELGALY YT TANpoYopiog otn Péion e emépPoon
TOV YPNOTN 670 YPEo: OAN M TPOg elcorywyn TANpopopia uropel vo tapéyeton 6e €vol vEo

eninedo.

44 Agitovpyieg ontikonoinong Kot Steno@ng ypNone

To va givar évor cvotnuo dtepehvnong yPNOILOTOCIUO 6TV TPEEN, dev opkel va
nopéxel oplopéveg Pactiég Aettovpyieg. Elvor amopodtnto vo Tpocpépel Kot SleVKOAVVGELG
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GTO XPNOTN DOTE VO, KEVEL TLO AVETO KOl TOS0TIKE TN d0VAELE TOV. Ot SLUVOTOTNTES TOL
GULOTNUOTOG B0 TTPEMEL VoL TPOCOEPOVTOL UEGO OO UL KOAG UEAETNUEVT SLEMLPAVELDL
xPNONG, ToL Ba elvorl opyovwpévn Le 6KOTd TNV evypnoTio Tov.

[MopdAo mov dev elyope MG GTOHXO TNV THPAY®YT| WOG TATPOVS EPopUoYNS (Le Bdon
TG OMOLTIOELS OO EUTOPLKEG EQPAPUOYES), OTO GVOTNUE LG TOPEYOVTOL TOAAES OTd TIG
QTOLP TN TEG CUUTANPOUOTIKEG AELTOoLPYieg mov oxeTilovion Ue TV ONTIKOTOINGoN TOL
YPEPOL aTdvTnoNG KoL TN dtempdivela ypriong. O xprotng Umopel vor eVEPYOTOLGEL QLLTEG
TG Aertovpyieg Léoo ord KotdAANAOVG Ttivakeg EAEYYOV.

O xpNotg unopel vo del 10 YpAYo o€ emAeyuévn KALako pneyébove, Kobwg Ko vo
€X€l 0L GLUVOALKT] TOVL GmoyT. Mropel vor GKLAGEL 1) VoL KPOWEL TUTLOITOL TOV YPEQOU e
Béiomn to enimedd Tov, OnWG eniong Ko He PAOT ONUAGLOAOYLKE 1 TOTOAOYLKE KPLTHPLOL.
Yrootpifovton axduo ToALamAd TopdOvpa Ypbewy. TéLog, mopéyeton SuVATHTNTO YIoL
amofKevLoN Ko POPTOUR YPAPOV and TO dlGKO.

TMopokET® TopoLGLALOVUE OVOAVTIKOTEPO OLVTEG TLG AELTOVPYIEG.

44.1 Ontkonoinon tov YpEeov

44.1.1 Ontukf kMudKeon tov Ypaeov

Ontikn KAMpdkmon (scaling) tov ypdpov pumopetl vor yivel 610 GUOTNUA LOG LE TPELS
TPOTOVE: KAMUGK®OT TOL UKOLG TV OKUAV, KMUEK®OOT ToL Heyéfoug tmv kSupmv (ue
ovTioTolyN KAUEK®MON TNG YPOUUNTOGELPES TOV (PN OLULOTOLEITOL YIoL TNV ETIKETOL TOVC),
KoL TEAOC, LLE GLVOVUGUS CLTMY TV OV, GLVOALKT KAUAK®OOT) TOL LEYEOOVE TOV YPBEPOV.

H xAudxoon tov akudv puropet vor etvon évog evorlloktikdg yproog Tpémog yio
TEPLOPIOUS TV emKoAOYemV HeToEV KOUPwV o oplopéveg eldlkéc mepntdoels. o
TopadeLyHo, eivon moAH ypioun 6tay KEmolog alydpibuog oyedioong dev Aaupdéver v’
oyv 1o Léye0og TV KOUP®V, Kol GVVETMG eV LITOAOYILEL KU TAAANAEG TOGTACELS OVAUETE
TOVG KOTA TNV TOTOOETN O, UE OUTOTEAEGLOL VOL TPOKVTTOVV EMLKOAVYELC.

4.4.1.2 Olix1y Oyn tov ypboov

H OAwnp Oynm (Global View 1 Birdeye View) eival évog yvmotdg unyovicpos mov
YPNOLOTOLELTON GE SLAPOPOL GLGTHUATO YLOL GLVOALKT ENOTTELOL EVOC LEYEAOV YPEPOL.

To mopdBvpo OMKY|C Oyng mov TapEyOLIE GTO Y PNIOTN EIVOL KALOKOVUEVOL LEYEBOLG,
Ko TEPLEYEL LOVO TOVG KOUPBOVE TOV YPAPOL (X mPig TIG ETIKETES TOVC), KO )L TIG OUKUES TOV.
'Eva “‘mapdbvpo oymg’’ mov tomobeteiton pe To movtikt 6to onueio mov B€AeL o xprotng,
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TOV EMTPEMEL VOL KEVEL OPOLTO GTO KVPLO TapGBvpo 10 {NToVUEVO TUHLOL TOV YPEPOV.

44.1.3 Andéxpoyn xkou LZxioon tunuédTov tov ypieov

Onmg €yovpne NON ovo@épel, 1 odKpLYT TUNUOTOS TOL YPEEoL unopel va Bondnoet
GTNV KOAVTEPT KOTorvOnom tng Soung tov. [opdroto amoTéAeso LtopoVLLE VO ETLTUY OVLE
Ue oxiaon TUNUATOG TOL YPAPOV, TOL EMTPENEL GTO XPNOTN VO SlaplepioeL OTTIKA TO YPELPO
G€ VIO-YPAPOVLE KOl VOL GLYKEVTPMOEL 6TN UEAETN KOOV EexmPLoTd, 1| OTN UEAETT T®V
CLOYETIGEWV OVEUEGH TOVC.

Andkpoyn kot okioon TUNUAT®V ToL Ypdeov umopel vo yivel pe BEon To oTpdUoToL
TOV, TNV TOTOAOYiO TOV , 1] CNUAGLOAOYLKE KPLTT)PLOL.

H andéxpoyn xor n okioon pe Baon 1o otpduoto, 0Tov ouTéd XPNOLLOTOLoVVTOL
Yol VoL @UAOEEVIIGOVV TIG EMEKTAOELG VO YPEPOV, @aiveton Tt elval Uiol TOAD XPIOUUN
Aertovpylo. Ot emektdoelg mov €yovv yivel oe KGOe Prina, umopovv Kot BovAnon vo
ok1aovTol, Vo omoKpOTTOVTIOL, KOl VO ETOVELQOVILOVTOL, BOTE Ol Sladoy1kEG AALNYEC VoL
yivovton eOKOAO OVTIANTTTES.

Tow TOTOAOYIKG KPLTHPLL TOL Y PNGULOTOLOVVTOL Yot GVUTTVEN TANpogopiog ot évav
KOUPo (mop. 4.3.2) uwopoHv va ¥ pNOLULOTOINH0VV EVOALOKTIKA Y1or AmdKpLYN Ko oKioon
™™g tAnpoopiag cvtiic. To 110 umopel vou yivel Ko Pe ToL ONUOGLOAO VLKA KPLTHPLOL.

Ot mopomdvm Aertovpyleg mpénel vor a&loAoynbotv otnv mpden, Ko vor peAetn el
TEPLOCHTEPO M SlEMOPT| YPNONG TOL TIG KAVEL SIOEGLES GTO XPNIOTN, DOTE VO LTTOPEGOVLE
VoL €yyuNB0vLE TNV EVYPNOTIOL TOV GLGTHLOTOG.

44.2 Aenoon xpnong

4.4.2.1 TloAromAd mopbOvpo Yplowv

O xpriotncumopel va €xel TOAAG ToLp &OLPOL YPEP®V TopGAANAC TNV 006VN TOL. X KAOE
nopdBvpo elvor duvortév vor epeavileton onoltoodnote Ypapos. 'ETol yio mopdidetypo o
id1o¢ ypbipoc amdivinong umopel vor epeovileton oe SlopopeTIKA TopEOVPaL, LLE SLOPOPETLKT
xopodidtoln 1 Kol Soopetikd TPOTO TUPAGTUONG TOV GLOYETIoEMY (Ue KOUPoLE M
OKUES). AAAN eVOLOL@EPOVOOL TEPITTMOOT EIVOL SLOPOPETIKES EMEPWTNGELS EMEV® GTOV 1510
0TOY0 UToPOoVV Vo, LEUVICOVTOL THVTOXPOVO O SLaPOPETIKE TopdOvpa: éva Top&oLPo
AY. vo meptéyxel Ty epopyio KAGCE®V 6TV omoia avijkel por KAGon, Ko évor GALO Tou
yvopiopuotd e,

G0e mopGBvpo pmopel vor €xet dikr| Tov OMK1) Oyn Ko TaAéteg eEAEYYO0V, KOBMG Ko
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LKA TOV YOPAKTNPLOTIKA ELOEVIONGS (YPOUUOTOCELPH, KAMUEKWOT YPAPOV KAT).

"EVoL ONUOVTIKO TAEOVEK TN ETVOL GTL 0 xprioTng uropel va epydleton oe évo mopBvpo
0tov KEmolo GALO mePLUEVEL OmOTEAEGULOTOL, TTPAYLOL TTOVL PEATIMVEL TNV €LYPNGTIOL TOV
GULOTHULOTOC.

MmOopOUVUE VO POVTOLGTOVUE KO VO, TPOTELVOLLLE GOV ETEKTOIOT) GEVEPLOL KOTA TOL OTTOTOL
0 xpNoTNG o uopel vor LeTopépeL TAN poopiaL, TT.). EVOY OAGKANPO VTTO-YPAPO, OO TO EVOL
TopGOLVPO 6T0 GALO. TTOAD xprioun Uropel va elvor 1 OTTTIKY| OVTLIGTOLY 1O TANPOPOPTOC
mov elvor KON 1 GYETIKY avuesa oe 0o mopdBupao, e dtotoviopd (highlighting). To
TopadeLyHo, B0 UTopoVGaLE Vo €(OVUE Evar ToPABLPO LE TNV tEpapyior TV KupltdteEpmV
KAdoewv oG Baong, Kot yiow 6moto avTiKeiuevo emAEYEL 0 YPNOTNG G KATOL0 GALO
TopEOVPO, 01 KAEGELS GTLG 0TToleC OLvIiKEL VL SLorToVi{ovTon 6T0 TP®dTo Top &L Po. AAAN 10€0
Tov €yel xpnoLonon el oe SdPopo GLOTHUOTO, Eivorl TO €va TopEOVPO Vo ToPoLoLELeL
TEPIANTTLKE OAN TNV TANPOQOpio EVHG OLOSOTOINUEVOL YPEPOV, KO IE ETLAOYT TUNUETOV
TOV 01 GYETIKEG AETTOUEPELEG VOL ELLPOVI{OVTOU OE KETO10 GAAO TOPEOVPO, OTMOG TT.). 0TO [34].
Ot duvoTETNTEG TOL OVOIYOVTOL TPOG QLTH TNV Kortehovvon elvort TOAAEG kot aELOLOYEGS.

4.4.2.2 Anoffikevon ko1 PopToRo Tov Yphoov

A@o¥ 0 yxprotng kotoAiEel oe KATOWOV YPAPO TOL TOV eVILUQEPEL, UmOpEl Vo ToV
omodnkevoel Yo Kortomvi xprion 1 enegepyasio amd dAla mpoypdupoto. H amobrikevon
yivetal ot YAwoso GML (Graph Markup Language) [26], o YA®GGH Tov €lvor o KoVt
oo GAeg TIg oeTIKéC 6TO Vo Yivel de facto TpdTLTo Yol TapAGTOOT YPAE®V.

Jvotiuarto Tov VTosTnpilovy ovT T YAMCGH LTopohv va xpnoiporoinbovv off-line
ond To YPNOoTN, LETE TNV amoBiKeLoT Tov YpAeov. T Topdderyua, unopel vow popTmdel
0 ypGpog omd to Graphlet [25], xou vo petortponel Ge postscript LOPPN Yiow EKTUTMOT),
N vo gpnoonotmbotv ot adyépibuot tov Graph Drawing Server [42], yia éva véo €1d0g
oyedloomng.

4.5 XOvoym AELTOLPYLOV

FUVOTTIKCE, Ol AELTOVPYIEC OV THPEXOVTOL GTO CUGTNUA LOGC, OUOOOTOINUEVES OV
eninedo AertovpytkdTnTOog, eivorn ot eENg:

1. Erepmoticelc:

e eKTEAEOT EMEPADTNONG
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e EMEKTOON ENEPWTNONG
2. Xwpodidtaln Tov Ypdeov:

e oLTOUOTN X OPOSLATOEN TOV YPEPOL

e TOPACTOOT TV GLUOYETICEWV WG OKUEC 1] KOUPBOVCE, 1] OAGKANP®V KOTNYOPLAV
GLOYETICEDV G KOUPOVG

e ovooyediaon Tov YpAPov

o fdetym emKOAVYE®Y
3. Xp1rion oNUAGLOAOYIKNG KO TOTOAOYLKTG TANPOQOploC:

e oOUTTLEN TANPOYOpiaC e BAON TOTOAOYLKA 1} OTULOGLOAOYIKE KPLTHPLOL

® YWOPLOUOS TOV YPGEOOL GE GTPMOLOTO
4. Aertovpyieg omtikomoinong Ko Slemoeng ypnone:

e OnTIKOTOING™M TOL YPAPOL

-- OTTIKY KAUEK®ON TOL YPAPOL

-- OAx1) Oym tov ypdpov

- amdKpLY™N Ko oKIiooT TUNUATOV TOV YPEPOV
o Atemogn xpriong

-- TOAAOTAG Tap&BLpOL YPEO®V

-- OmOONKELOT KO POPTMLLE TOV YPAPOL
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APYLTEKTOVLIKT] TOV GUGTILLOTOC

310 KePGAOLO 0TS TOPOVGLALOVIE TNV OPYLTEKTOVIKT] TOV TVOTHUOTOC ZNUAGLOAO-
YIKNG Atepehivnone. OpLoUEVES Ol TIG EMAOYEC TNG OPYLTEKTOVIKNG KoBopioTnkow omd
TNV OE{TNON Y10 ATOUOKPLGUEVT TPAGROOT TV XPNGTMY GTO GVGTNUOL, EVH GALEC TPO-
EKVYOV OC TPOGPOPATEPEG LE TN XPTION TOV SVVATOTHTAOV TNG YADNCGHG DAOTOINGNGE, TNG
Java. TTopovotéovpe o¢ €k TOHTOV KOl TO KUPLOTEPX OTUEID TOV €YOVV VO KEVOLV e TNV
VAOTOIN O™ TOL GLOTIULOLTOG.

51 oBoprotikéc omortioelg

Mo Booikn) amoditnon yio to oVeTNUE oG NTay vor elvot Suvorth N oTOUOKPUGUEVT
xpfon tov cvotiuatog péow tov Ioykdéouov Iotov (WWW). Oo 6éAape emiong vo
unopel vo ypnotporonBel yowpic petotponés ko yior Tomkt xprion. o 1o Adyw ovtd
oKoAoLONGaE TNV apyLTeKTOVIKT| client-server.

O server glvol (o depyacio mov €xel tpdofoon ot Péon tov ZXE. Ovoudleton, yio
guvonrtovg Adyove, Epyootdoto T'odgwv (E.I., Graph Factory). YmoBétouue 0Tt Tpéyel
oe éva 1oyvupd unydvnuo, eve o client unopel vor Tpéyxel o€ 0mOLOMMOTE UNY AV GTO
dlxtvo. T to Adyo ovTd (Ko GAAOLG TOL Bl S0VUE TOPAKAETM), | VTOAOYIGTIKG Bopeld
Aertovpyior TG ywpoddTasng Tmv Ypdowy extedeiton oto E.T.

O client ovopdlleton Enuaotoroyixds Ategevvntis (2.A., Semantic Browser) Kol omoTe-
Aetton Kuplmwg o To TUMUOL TOV GLOTIUOTOG TOL €XEL VoL KAVEL LE TN SEmar| xpriong.
EmmnAéov, oplopéveg Aeltovpyleg EmGvm 6To YpAPo amdvtnong yivovton Kot’ evbeioy 6Tov
YA, eve Yoo GAAeg amonteiton emkotvovio pe 1o E.T.

Q¢ yA®ooo vAiomoinong emAéEope dnwg mpoavaeépope ™ Java. H yAdooo ovti

41
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elval oyedlocuévn dote vo Topéyel TOAAEG EVKOAMES YO EMKOIVAOVID TTPOYPOUUATOV LECH

SkTHov, Kou emmAéov eivon aveEEpTNTN TAATOEOPULOG.

5.2 Apyltektovikn

O yevikdg Tpémog Aettovpyiog ToL GLOTHUOTOG, elvarl g eENg: Ot evtodég Tov divel
0 XPNOTNG LEC® NG SEMLPAVELOG XPNIONG, EVEPYOTOLOVV LDl OVTIGTOLYN SlodtkaGior TOL
INUaGLOA0YLKOV AlepevvnTr|. T'lo TV mepdtwon g, 0 X.A. Kodel T1g KOTAAANAEG LeBSS0VE
1oV E.T'. Auté pe tn oelpd tov, ektedel dnoteg Aettovpyieg elvor amopodtnTes, Ko ETLGTPEPEL

TOL TOTEAEGLOTOL OTOV Z.A., TPOG enidel&n oto xprHotn.

IMopokdtm, eEetdlove avoAlvTIKOTEPX TO KEOE LEPOC TOL GLGTHLOTOGC.

5.2.1 To Epyooctéoio I'pbowy

To ETI. 100 GuoTiuotog elvor vrevbuvo ylow tn dnuovpyior ko tn oyedioon ypd-
POV OTOVTICEMV, Kol EMTALOV Tapéyel otov T.A. U xpUmtn (cache) pe 1d16tnTEG TOV
Sloaeoépv ovTikelévav g Béong Zvvdéetor pe évoav eEummpétn tov XXE péom g

TPOYPOUULATIOTIKN G dlempdiverog pqi [15].
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Syquo 5.1: Apyrtexktovikn tov E.T.

To YeviKO GYECYPOUUOL TS OPYLTEKTOVIKTG TOV QoiveTon 6To o). 5.1.

Oplopévo omd tor TURUOTO ToL elval ypoupuéva e Java, kot GAAo oe C/C++. Tlo Tou
TuLorToc ToL dev elvon o€ KdLka TN Java, Tapé€yovtol Java wrappers, MoTe vo elvor dSuvotn

n xpnon tove.

1. BiproOfkn enepotiicemy :
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H BipAodnxn ot mepiéyetl 11¢ kAdoelg oe C++ QueryMacro ko GetFunctions, mov
éxouvv amoonootel and Tov k®MOka Tov GAIN, ko ypnowuonotel n ido v mwpo-
YPOUULOTIOTIKY] dlemedvelo Tov XXE. H xAdon QueryMacro eivon vrehovvn yioo tnv
ovékAnon (omd v Péion émov eivol amodnkevLUEVES) TV TPOKOOBOPLGUEVOV ETEP M-
eV, Kol TNV ektélect] tovg. H kAdomn GetFunctions Tpoc@épel €évay OpotOpopeo
Tpémo TPSGPOONG GTOL OTOTEAEGULATO. TV ENEPMOTHCEMV, MOTE Vo, elvo €VKOAN M

LETOTPOTY| TOVG GE LOPPN YPAPOU.

ot p1ion outig g PipAlodnkng uéco amd kmdiko oe Java €yet dnuiovpynoet évog
Java wrapper. Ot Aenttopépeleg tng KAdong QueryMacro, OTm¢ apLKOnoin o, TEPOoCLLOL
™G OVIOTNTUG-GTOYOV MG TAPGUETPO, KAT, Kp¥PBovTon evieAd omd To wrapper. Me
oVTé TOV TPOTMO, TEMKA O TPOYPUUUOTIOTHG €xel vor Kével LOvVo Ue TNV KAGOM
GetFunctions, 6tnv onoio mopéyxeton TpdcPoom LEGH ULag TANG TPOYPOULOTIOTIKTC
dtempdbiverog oe Java.

2. pvontn tov XXE :
o TNV eXTELEST) OPLGUEVAV AELTOVPYLAV TOV IXA, elvort mopoiiTn TN ONUOGLOAOYLKT
TANpopopio Tov vdpyel 6TV Péom Tov XXE, 6Tmg idope otny mop. 4.3.

2V nepinTwon mov 1o GHOTNUO xpnotponoteiton Lo WWW, ot teploptoot oc@d-
Aetog mov emPBAAAOVTOL OO TIG GYETIKEC GLUPGOELS, EMTPENOVY GTOV OTOUOKPV-
ouévo client va €xel ohvoeon e évol Kot LOVO pUnyavnuo, ovutdé omd To omoio €yet
petopepbel 0 KMOKEC TOv, 6T0 omoio kol wpénel va, Tpéxel 1o E.I'. Q¢ cuvénelo, o
client dev umopei vor cuvdebel Gipeca pe tov e&umnpétn Tov IXE, Tov TpéxeL ev YEVeL
G€ GALO Uny GV, Y10l VoL TAPEL TG OTOLTOVUEVEG TTAT POPOPTEC.

H xpomtn tov IIE efunnpetel SmAd okomd: A@ evég amotelel Wow evaldpeon
Stemopdvelo TpdoPaong (interface) otov eEvmnpétn tov IXE, v omoio Topéyel To
ET. otov XA, 0@’ €1€pov XpNOLUEVEL MG KPVTTN 1OOTHTOV TOV ovTIKEWEVmY. H
TPOEMAEYUEVT Y OPNTIKOTNTA TG €ivon 200 avtikeipevo, kou pmopel vor oAAGEEL
HE EMAOYN TOV TPOYPOUUOTIOT: AV KplOel amapoitnto, Ue pio omAr enéktoon
T0L CLOTHULATOG Uropel vo Tpocdiopiletal and To yPHoT Kotd TNV ekkivnon Tov
E.I'. Eav undevicovupe tn yopnTikétTé TG KpONING, ouT Aettovpyel g pio oA
dtemdbivero tpéoPaong otov eEumnpétn Tov XXE, Ko TopEYEL TIG TPOYPOUUOTIOUEVES
Aertovpyieg e,

Ye mepintoon mov N emkowwvia petald client-server dev yiveton péom tov WWW
Ko 0gv €YOVUE TOLG TEPLOPLGULOVS TOV TPOOVOPEPOLLE, O X.A. UTOPel va. SloB€TeL
SN} Tov kpVTTN, N omoic cuvdEeTal QeSO LE TOV eELTINPETN TOL ZXE, SLOUPOPETIKE,
xpnowonotet Tnv kpvmn tov E.T'.
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3. Iynuotiopog I'pdoov:

Amnotelel to xoppdtt Tov E.T'. mov elvor vevbuvo Yol 1o GYMUOTIoUS YPEe®mV omd ToL
onoTteAéopaTa EnEPpWTcE®V. Xpnoomotetl Tnv fifriodnxn emepwtioewy. To TUMpQ,
ovT6 PpovTilel Yoo Ao ToL X opaKTNPLOTIKA TOL O €xel 0 YpB&eog Tov B mopory Oet.
DpovTilel Y100 TO X pOUC KO TO OO TOV KOUPOV, KAOMOG KO YLoL TNV TapAGTOOT) TOV
GULVOEGUOV UE KOUPOLG 1) OUKUES, CVEAOYOL [LE TNV Ama{TN O™ TOL XPNOTT. Ze 0LTO TO
Tufua eniong yiveton n omolodrimote mpoeneepyosion Tov YpAeov: 11 CUYKEKPLUEVT
vAomoinom, mopéxeton LGVo N TPoENEEEPYOOIOL TOL OVTLKAOLOTE €VoL GUVOAD OIKUEdV
wog xortnyopiog pe évo kéupo (BA. mop. 4.2.1).

O ypGpog mov TPOoKHITEL amd TO TUNUO 0L TO X peLdleTon o LOVOo X mPOdETAEN, Yol
vo. umopet voL topovclootel 6To xprioTn.

. Xopoordtodn :

To Tufua owtd Tov E.I'. mopéyel tn ovlevén e to Stdpopo mtokéto Ko PLAlodrKeg
oAyopibumv oyedioonc. Elvor vmehouvo yla T HETOTPOTT| TOL YPAPOL oimtd TN Lopor|
TopAoTAONG OV Ypnolponoteiton ecwteptkd oto E.I'. o1 popen mov amonteiton
oand kébe PLpAodnkn aiyopibuwv, kol aviiotpogo. H dodikocio ovth dev elvon
omopaiTnTo Vo TEPLAOUPEVEL TATPTN LETATPOT TOL YPAPOL: Oplopéveg 1016TNTEC,
OTOC TT.X. TO YPAUC TV KOUPwV, unopel vor unv elvor onUovTIKEG KOTd TN X opodLd-
toén. Avtiotolyo, HeTtd T ywpodidtoln and évav alydpibuo, uévo n TAnpopopio
vl TV Tonofecio KGO KOUPov (Ko tor Avylouota Tmv okpdv) eivon anopodtntn.
Av glpoote oe Béon vor ovTieToriGovUE TOVS KOUPOVS KO TIG OKUES OLVOEGOL GTLG
d00 mopootdoelg, Onmg cvpPaivel oyeddv Yoo GA ToL GYETIKA TorkéTo, dev elvon
KOV OVEYKT VO KEVOUUE TATIPT LETOTPOTY| “ ‘P0G TOL TIOW™ TOL YPEPOov: opKel va
OTOGTAGOVUE TNV TANPOPOPIX TOV O EVOLOLPEPEL.

11 ovyKekpiévn vAomoinon tapéyetol tpocPaon ota eENg mokéto Ko ftpAtodnkeg
olyopiBumv, dmmwg mpoavaeépope oty mop.4.2: Xtov aAyoplbuo oyedloong g

opafociin, oto takéto alyopibuwv Graphlet (Yo tovg aAydpibuovg Kamada, Frick
kou Tunkelang), ko 6to Tpdypoppa tepopykic oxedioong ypdowv dot.

e X0Hvoeon Ue ToV aAYOp1Opo TG  opofociin:
H ovvdeon ue tov odyépiOpo g opoPociin yivetor mpoypoUUoTIoTIKA.
Apykd evnuepmveton 1 doun| SedOUEVOV TOL OAYOPIBLOV UE TO YPEPO, KOTOTLY
KOAelTOL 0 OAYOP1OUOC, KOl TEALKOL TOL OMOTEAEGULOTO. TOPOAOUPEVOVTOL UE
KOTAAANAEG povtiveg. OAleg ol mopomdve dtadikocie KoAoHvion Héow evog

Java wrapper.

e X0Uvdeon pe ) PipAlobrikn adyopibuwv tov Graphlet:
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5.

o ™ PiprAodnkn tov Graphlet, ““yoiopny” puévo cvvdeon mapéyeton. O ypdi-
QOG LETOTPENETOL G EVOLGLEDT LOPOT| KEWWEVOL e xprion TG YAdoosog GML.

otémy petoppdleton and povtiveg tov Graphlet otnv ecmTEPIKN TOL LOPPT],
yiveton n ywpodidtodn, Ko 10 anoTéAecUO EMGTPEPETOL 0LPOV LeTartpomel Eovd
oe GML. TeAkd, yiveton GUVTOKTIKT] ovGALGT (parsing) TOV KMOTEAEGUOTOC
v vou e€ary el m TAnpoopio Tomoétnong twv kKéuPwv. H dnuovpyio kot M
petdppaon tov Kelwévmv GML yivovton og ypopko xpovo. Ilop’ dAo ovtd,
o€ po LeEAAoVTIKY €k806M TOL GLOTHUOITOG B NTOY GAEMS YPNYOPHTEPO VO
e€oAeledtTay ovTéd 1o Prino, Ko vor yivétow omevbeiog evnuépwon Twv SoU®Y
tov Graphlet.

e XVvdeon pe to dot:
To dot elvot éva TpdypopLor Tov VAOTOLEL Evay tEpopyLtkd adydp1Opo oyedioong
YpGowv. H emixowvovia pe to dot yiveton HEc® TeEPLYpaO®dV KEWWEVOL.

To dot doBétel o Sk} TOL YAMGOO Yol TNV TEPLYPOPT TOV YPAPWY. XTNV
omAOVOTEPT TNG TEPIMTMOT), TOV EMOPKEL YLOL TLC AVALYKEG LLOLG, OLpKEL 1 TapBeoN
TOV OKULAY TOV YpAEOL 6T Lopeh ‘KOUBog Tnyn -> KOUBOS Tpooptonds ;” avd
ypouun e166dov. H yAdooo owtr| ypnoiponoteiton uévo yiow €i6o0do oto dot
TV Ypaemv. T TNV €£080 TV OTOTEAECUATOV TOV, TopExeL Mo eE{GoV oA
ToPAOTAOT KEWEVOL Ue TANpoeopia Yo évov KOUPo (1 okur) ove ypouun
e€600v, TNV omoial Ko yp1NCULOTOLOVLE.

pontn I'péoov:

TV VE O XPNOTEG EMGTPEPOLY Yo Vo BuunBovv kémolov ypdipo mov ERAemay Tpon-
youpévwe. To 10 Adyo awtd, évog optBUdg Ypaowy, e To ox€d6 TOVG, KPOTIETOL GE
uor kAGon xkpoOmng. H xprion tg kpVmng yiveton ovtépoto od 1o ovetnuo, 6tov
N €EPWINGOM TOL XPNOTN AVUKOALEOEL GTL €xel MO amovInOel Ko Tor ToTEAEGLOTOL
elval amodnkevpévo. H mpoemAeyuévn xopntikdtnto Tne Kpvmng etvon 12 ypépot
Ko Umopel vor oAAGEEL Le TOV TPOTO TTOL TEPLYPAPOVUE VLol TNV KPVUTTN Tov XXE
moponéve. TEAOG, umopel e0KOAQ, GE Lol LEALOVTIKT] EMEKTAGT, VO VAOTOINOel Lo
AMota 1oT0p1LK0oV, 0td TNV omoic 0 ¥PNoTNG Ol EMAEYEL TPOTYOVUEVEG EPMTNOELS KOl
n onoio o ypnowonotet eniong v kpHTIN.

. Atemoavero npocPoong oto E.T'.:

o v mpdéoPoon evog X.A. oto ET'. dev emvonOnke KEmolo mpwtdKOAAO ETLKOL-
voviog: yiveton pe t puébodo tng Remote Method Invocation (RMI), mov mopéyel n
Java. T'o 6Aeg T1g Aettovpyieg mov xperdleton o T.A. and to E.I'., mopéyeton pio ote-
medvela tpésPoong (Java Interface). EmmAéov, Ao tar orvtikeipevo mov ypetdleton
vo petopepBovv and to E.I'. otov X.A., 0nmg elvor 0 Ypaeog GuumeptAauBovouévmy
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TV KOUP®V KL TOV CKU®V TOV, £(0VV GYENOOTEL MOTE VoL elvor KUTAAANA YOl 00L-
TOULOLTN LETOUPOPEL, Y pNOLLOTOLWVTHG TO data marshaling/unmarshaling mov mwopéyeton
ord o TEPPEALOV TNG YADSGOGS. Me autd ToV TpdTo, 1 EMKOIVOVIK amAOTOLElTaL GE
peyaAo Bobus, Ko oAAYEC GTOV KMOLKO LTTOPOVV VoL YIVOLV apKeETA EOKOAM.

H dtemedvera tpdoPfaonc tov E.T'., emtpénel otov T.A.:

e va éyel tpdoPoomn oty Kkpvmn Tov XXE tov E.T.

e VO EKTEAECEL L0 EMEPMTNON KO VO TOPOAGPEL TO YPAPO-OMOTELEGLLOL, CYEDLNL-
OUEVO KaTA Evory olySpLOOo TNG EMAOYTC TOV XPIOTN

e vo {nTioel avaoyedioon evog YpGeov

e vo {ntoel ™ oxedioon evég omolovLdTOTE YPAPOL, TOoV 0moio mopéyel o T.A.
oto ET.

5.2.2 O Inuooctoroyikég Atepevvninig

O X.A. mopéyel Tn demedvela xprione, n omoior Topovctélel 610 xprioTn U evioio
etkovoL Tov GVOTHUOTOS. O xprioTNg dev amacyoieiton pe To ToV TpEyel K&Be Aertovpylio
OV EMAEYEL, OV TPEYEL MNAOIN TOTLKE 6TO GVGTNUA TOL 1} otolakpLGUévo 6to E.T.

Onwg eidope oty apyrtektovikn tov E.IL., emAéEaue n dnuovpyior tTng Sounig tov
Ypbhpov vo yiveton oto E.I', kol Kotémy avtog vou LETOPEPETAL £TOLLOG 6ToV XA, AvTo
o’ evog Yot to E.IN. €xel dueon ovvdeon e tov eEumnpétn tov XXE, o’ énov maipvel
T1g amopoitnTeg TANpoPopies, KupLdtepa SUmG emeltdn Lévo orvtd umopel var Srtabétel Tovg
oAyOp1BLovg Yo crutéuatn oxedioomn: Ot adlydpibuotl owtol eivar GuviBmg YPoUUEVOL GE
o couPotikny (U oveEEpTn TN TAATEOPULOG) YAMGGH, Ko ol BLBAL0ONKEC e TOV KOOKE
TOVG OeV UTOPOVV VO LETOLPEPOOVV LEGM SLKTVOV Y10t EKTEAEGT. ZUVETMG, 0 T.A. GTOLV TPEYEL
o VoL ook pLGULEVO unydvruo dev umopet vou éxel tpdoPoom ot avtég Tig BipAtodrikec!.

0O X.A. 6o umopovoe va €xel tpdcPoon otn douny ypdipov tov E.T'., ko vo unv drortnpel
oKt Tov dour). AT M okéyn OUMC oodelyTNKE Wi TPAKTIKT, KOOOTL 1 TOXVTINTO TOL
dkTHov KoOLeTd KATL TéTolo advvarto: o mapddetyna, tpédcPoomn ce KGBe kéuPo Ko
okun eivor amopoitntn kédbe opd mov yivetol pio amAn avooyedioomn Tov ypleov, m.y.
yioe KOALo™ NG 006vNG. Tor vTovE TOVG AGYOLGE, vl avTiYPOLPO TOV YPBEPOU LETOPEPETONL
otov Z.A., kol Téve ToL YivovTon 0l KOTOTLVES AeLToupyiec.

ZInv TPEEN, omodeiy TnKe 6TL Kol L TH M EXLAOYN €lVOiL PKETE apy™y: YIOL TNV OLVTLYPOLQN)
TOV YPAPoL UEGM SKTVOV, OmonTelTON KWAKOTOINoN Kol omokK®dlKonoinon SAwv Tmv

'E€aipeon oe owté Bo 1itov o elyoqe adydplrovg oyedioong ypoupévoug o’ evbeicg oe Java. Avté eivor
pev e@ukTo, oALG M Java elvon okdpo ToAD apyn o€ GUYKPLoN UE TIC AAAEC YADOOES, Kartd Ttepimov 20 popéc.
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OVTIKEWEVOV (aKU®V Ko kKSUBwv) Tov Ypdpov (marshaling kou unmarshaling), Tpéyua to
omoio elvon apketd xpovoPopo (ToOLVAG)LGTOV OUMC GE QLT TNV TepinTmon yiveton uévo
wa eop@). To mAeovéktnuo eivon OtL dev yperdleton e1dikd TPWTOKOALO emKOIVOVING
petav T.A. ko ET. yior T petopopd tov ypdeov. To petovéktnuo eivon n amddoon. '
KOAOTEPT OUOG 0tddooT, towe O Tpémel LeAAOVTIKG Vo @TLory Tel évol TETO10 TPWTOKOALO,
10 omoio Oo eEadel@el TNV aVAYKN YloL TAPT LETOTPOTH KO LETOLPOPE. TNG TANPOPOPLOG
6LV TV SOU®V TOV YPAPOL LEGM TOV SKTVOV.

H apyrrextovikn tov Z.A. poiveton 6to o). 5.2.

ZNHOCI0AOYIKOG AlEPELVNTNG

Mapabupo ZNUAGIOAOYIKNG AlEPELVNONG

EAeyxog
KAIpaKeang

Graph
Utils

Mepioxn
Zxedlaong
Fpagou

Ekteleon Emepwinong
Xwpodiatagn

Emnektaon Enepwtnong

EuyXwVEUon Ypago)

SxAuo 5.2: ApYLTEKTOVIKT TOL X.A.

AnoteAeieton omd To €1 AELTOVPYLKE UéPN:

1. Ieproyn Xyediaong tov I'pdoov:
Mo kAdon yio T oxedioomn kot mopovciaon evog YpAeov, Kol TO YEPLOUO TOV.
[eptAouPéivel TopapéTpoug yior TNV KAUEK®GOT TOV YPBEEOL, TO LEYEBOC Ko TO €160¢
NG YPOUUOTOGELPAG YOl TIG ETIKETES, TO YPDUA TOV POVTOL GYedlaong Ko 6,1t GALO
elvon amopaitnro.

Topéxel T AeLToLPYLKOTNTOL GE EMITEGO EVTOADY TOV TOVTIKLIOV, T.). YO TNV EMAOYN
evog KOUPoL 1 ok g Ko T peTokivnon kOUPmv, Kob®g Ko TNV KA TNE TEPLOYNS
oyedloong, dtov orvTr| elvon TOAD HeyEAN Yo VoL X mpEGEL GE Lo 006VT.

2. MopéOvpo INUoctodoyikig Atepebvnong:
AmoteAel TNV KAGon Tov mopéyel T SemPAvela xpriong yio Ty e€epehivnon tov
YPGeov. Méow ot ¢ Tapéxeton TpocPoon 6e GAEC TIG AELTOVPYIES TOV GLGTIHUOTOG,
G0e TIZA pumopet vow mopovotéllel éva ypdpo kébe xpovikn otiyuny. o To xelplond
Kon TN oyedlaon tov ypdpov meptiapBdvel pio eproyn Tyediaong I'pdeov. Eniong
TopExel TIVaKo EAEYY OV Y10 TIG SLEPOPES TOPOUETPOVE TOV GLGTILOTOC, VIO EKTEAECT



48

EDPAAAIO 5. APXITE TONI H TOY 2YXTHMATOZX

EMEPMTNONG KO Y ®POSATAEN TOL YPAPOV, YIoL GOUTTVEN TV KOUP®Y, Ko ETA0YY
Yo OO KELON/EOPTOLLA TOV YPAPOU.

I'o TG AeLToVpYieg TOL GLOTAUOTOC, ATHPAITNTEG EIVOL EMTALOV OPLGUEVES POVTIVEC,
OTMC yLoL TN oKioon TV KOUBwV, TNV €0PECT TV VITOIEVTP®V TOL YPBAPOL KAT, KOO
KOl OLoOLKOGTES YloL TNV EMEKTOON €pWTNONG. AVTEG TeptAapdvovton ovtioToryo
otig kAdoelg GraphUtils ko Graph Functions, Kot Umwopovv eVOALAKTIKE VoL X PT|GLLO-
momBovv kol ond to E.I'., 6€ mepintmon .. Tov ENLOVUOVIE SLOUPOPETLKT| KOTOVOUT
TV opdv g eneepyociog avauesa oTo LEPT TOV GLGTHUOTOC.

. 'EAeyyxog Apdxomong:

'Evog mivokog eAéyxov (Scale Window) yiow tow dStdpopa €10m KAMpdkmong (BA. map.
4.4.1.1).

. Ohxnfy Oyn:

IMopdOvpo (Global View)ylo T GLVOTTIKY| TOPOVLGIAGT OAGKAN POV TOL YPE@ov (BA.
op. 4.4.1.2).

. Xelpronog Ztpoudtonv:

'Evog mivokog eAéyyov (Layers Window) yiow ocmoxpufny, oxioon 1 orioluo otpmud-
TV TOL YP&eov (BA. mop. 4.3.3).

. 'EAeyyog oduntoéng:

'Evog nivokog eAéyyxov (Collapse Window) yio TNV €QOpULOYT| TOV ONUAGLOAOYLK®V
KOl TOTOAOYLK®V KP1tnpimv cOUTTUENG 6T0 Ypdoo (BA. mop. 4.3).

. Extéleon Enepdtnong/Xmpodidtoln :

AVT6G 0 TivoKog ToPEYXETONL LOVILOL GTO Y PT|OTT.

ITopéyel EAeyyo Yo

e eKTEAEOT EMEPHDTNONG:
O xpriotng unopel vo emA£EEEL TO €100 TNG EMEPHTNONG, TNV OVISHTNTO-GTHYO, TOV
TPOTO LE TOV OTO10 B0 TOPLETAVOVTOL 0l GVVOEGLOL GTO VPGP0 OLMOTEAEGLOITOC
(g okpég, kOuPor 1 kOuPot avé kotnyopia), Ko Tov odlydpiouo yio tn oyedioon

TOVL YPEPOV.

e £MEKTOON ENEPWTNONG:
EmiAéyeton o oAyop1Opog e Tov omoio O yivel n ywpodidtatn 61o anotéAecuo
m¢ eméktoons. ¢ ovtoTNTEG-0TOYX0l TEVM OTLG omoieg yiveton 1 enéktoom
Aoppévovton ot ovtotnTeg mov €xovv emAeyel amd to ypNHotn oty Ieproym
Yyedloong Tov Ypaeov.



5.2. APXITE TONI H 49

e ovooyedloon ToL YPaEov:

EmAéyeton 0 adyoplOuog yior tny ovoioyedioom Tov Tpéyovtog YpEpou.

8. BonOntikéc xAdoerg:
Tevikég KAGOELG TEPLEYOLV TIC POVTIVES YOl TO XEPLGUS TOL Ypdipov: TMoipvoviog
¢ €16000 évoy GLYKEKPLUEVO YPEQPO KO KOTAAANAEG TAPOUETPOVS, TOPEXOVV TO-
TOAOYIKY] KOl ONUOCLOAOYIKT) GOURTVEN, okioon kOuPwv, eEdielyn emtkaAOyemy,
VTOAOYIOUS TV ETIKETMV TOV GLVOTTIKAV KOUPwv k.o Emlong, mopéyouvv Tig omo-
poiTNnTEG AeLTOVPYIES YIOL TNV EMEKTOIOT EMEPHDTNONC.
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£QGA0N0 6

Younepdonoto - MeEAALOVTIKEC
O TEVOVVOELG

6.1 Xvunepdoporo

Elvol ovou@iofritntn n xpnoind o Tmv SNUAGLOAOYIK®OV SIKTVMV Y10 TopEGTOO0M
TOAOTAOKN G Yvwone. H yvoon avuty uropel edkoior vor xpnoiporondel omd ovtduoto
npoypautato, Sumg otav Tifetor to {itnuo kotd mécov vmdpxel N duvaTdTNTO Yol
OOd0TLKT] UETEOOCT TNG GTO YPNOT, Ol OTOLVTIGELG OV €lvol TAVTO KOTAPUTIKES. AVTO
€xel 00N YNOEL TOALEG POPEC OTNV VIOOETNOM TLO KANGIK®Y KOl CUVINPNTIK®OV AVGEWV GE
Stépopal TpoPAipLoTaL.

Iy gpyoacio Loc, elodyope por Suvokn Bedpnon g dtadikaciog avalitnong H
ovolftnomn omotedeiton omd NMUL-VTOUOTES SLASLKAGTES, Y10l TO GLVTOVIGUS TWV OTTOTMV M
ovAUELEN Tov xp1rotn Tailel kevipikd poro. 'ETot, To BEpog otny avanTuén cuoTnUdTmV
dlepevivnong TANpoeopiog LeTakivelton amd TNV vanTLEN AELTOVPYLAV TOV KAVOLV TOAAY|
KOl OAOKANPOUEVT] OOVAELE CLTOUOTO, OE MUL-CLLTOUOTEG AELTOLPYIEG TOV OMOTEAOVV
GULOTOUTIKE TNG GLVOALKOTEPN G SLodLKOGTOC,

H epyooio pog etvor évo mpdto Prifo mpog tnv Kotavoénon ovtig tng dtodtkociog. Ato-
Kpivoupe Ti¢ aveEdpTnTeg LeTaED TOVE TOPOUETPOVS TNG, TTOV OVTLGTOLYOVV GE OVeEGPTNTOL
EMIMESOL AELTOVPYLKATNTOC, KOL TOL OPYOLVMVOULUE KOTA Evory TEBopYMULEVO TPOTO.

TéLog, T0 TVOTNUO ZNUOCLOAOYIKIG Atepevvnong to omoio avomtuéoue, Umopel vo
xpNoononbel wg TAATEOPUN TEVE® GTNV omoic ol SOKIULAGTEL N TPOYUOTIKY) OTOTEAE-
OULOTIKOTNTO KOl T) GUVOAMKT] X PNOLUOTNTA TNG TPOGEYYIONG LOG,

51
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6.2 Xvyxpion ue to GAIN

Inueio exxivnong ywo v gpyocio pog Ntov 1o Lépog Touv GAIN mov oo oANTOL U
m ypoekt dtepebivnon tng Péong yvaoewv. Eivol 6KOTUO GUVER®S VO KEVOULUE L0l

GVYKPLOT TV 300 GLGTNUAT®V.

And dmoym tAnpdtnroc, To GAIN vreptepel. Eivor apipo mpoidv, mpdryio mov onuoivel
AT PN EAEYY 0 AOOW®V, KAUTOTOTLOTIKE LWOVIILOLTO GTO XPHOTN, KUOMG KO TOPOUETPOTOINON
TOV TPOYPEUUATOS, TTOV EAEYYETOL LECM TNG OETAPNG XPNONG. AKOUO, dSLVATHTNTESG YLoL
EKTLTOGIUN £€£000 VOGS YPEEOV, Ko UNY VIO YL oVVOEST Le eEmTEPLKA EpYOAEioL, GG
.Y OLOpOMTEC KEWWEVOL 1} TPOYPEUUOTO TOPOVGIHONG YPOLPLKDV.

Ané dmoym AertovpytkdtnTac, 10 GAIN Topéyel EMMTAEOV TPOKAUTOGKEVOOUEVES ETE-
POTAGELG UE TNV KTAVTINGT G LOPPT) MOTOC KEWWEVOL KO TOAVKPLTNPLOKES EPWOTIGELG LE
ondvinon e Moto xkelwévov. Akouo, dobétel mpoypoupotiopnévoug (hard-wired) unyo-
VIGULOVG YlOL TNV TAYIPT TOPOLGIOCT) LG OVTOTNTOG UE GAOL TNG TO X UPOKTNPLOTIKA GE
popen xelwévou (Object Card) 1§ o€ LOpEN| YPEQOV, Le Evav amAd odyoplBuo (Star View).

To XA vreptepel Aettovpykd Kvplmg 6Tn dSLVOTOTNTE TOV YL SUVOULKS YELPIGUS
Ko eneEepyocion ToOL YPoPLKoH omOTEAEGUOTOG, [LE LETOKIVI|GELG KOl GUUTTUEELG KOUPwY,
KoOMOG Ko 6T duvartdHTNTa Yiow SUVOULKT EMEKTOON TOV enepMOTcE®Y. Ol alydplopot
oxedloong mov OloBétel UTOPOVV VoL GOvVOUV 1dlaiTePOL XPTIOLUOL OE GUVOLOOUO WUE TLC
TOPOTEV® duvoTOTNTES. AKOUO, €xel TN duvaTdTNTO Vo ELPOVIlel TOVG GLVIEGUOVS e
SLAPOPEC LOPPES, G OKUES, KOUPBOLE 1] KOUPBOVE KT YOpL®V, KATL TOL €lvail TOAD X p1iGLuo,
doitepa Yo xpoTeg TOV dev €YouV e£01KeELOTOINOEL [ie TO LOVTELO oG BAong.

A6 dmoym aédoonc, to GAIN elvor copdg toyvtepo: Elvon mpoypolortioévo o Cr+,
7oV eivo ToAD Ypnyopdtepn omd Ty Java. EmmAéov, Kotd Ty avamtuén tov XA docofle
daitepn onuocion TNV omAGTNTO TNG X EMOOTC TOL KO GTNV EVKOALN YLOL LEAAOVTIKEG
UETATPOTEG oo TPiTOVE, OLCLELOVTOG OPKETEC POPES TNV OITOSO0T KO OLTOPEVYOVTOG TIG

BeATioTOMOM OELC,

TEAOC, ONUELDOVOLUE TN CNUOVTIKT] SUVATOTNTO TOV ZXA VoL TPEYEL LECH SIKTVOV, TPALYLLOL
OV OIVEL Y10l TUPAOELYLLOL T OLVATOTNTO OE KETOLOV TOV EVOLOLPEPETOL VOL YVOPIGEL TO XXE
vaéxet o Gieon emnaen Le Evo mopadetyo BEong yvacewy, Ko Tng Lefddov eEepehivnonig
me.

SOUTEPOCUOTIKG UTOpOVUE Vo TovUe 6Tl To XXA elvon €vol mePLoGOTEPO TIAOTIKG
(prototype) cOoTNUA, OKAUTAAANAO {6mG Yior ““Brounyovikn” xprion otn Béon tov GAIN,
KUpilog AGYm Tg ToxHTNTC Tov. AS TV GAAN, elvol xpoilo Yo 6komovg enidel&ng 1
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EKTIOUSEVTIKTIG XPIONG, EVA TPOGPEPEL ULl TAATOOPULEL VIO TNV AELOAGYNON VEWV SLVOTOTY|-
TV 61N depevvnon. Me pio feATiotonoinot] Tov, Umopel vo, xpnoLLoTonOel Yo KavoviKT
xPNoN ToPEYOVTOS XPNOULES SLVATHTNTESG, TOAAEC Old TIG OToieg €xOovV 110N evtomioTel oo
xprotec Tou GAIN.

6.3 Melloviikég OTEVOVVOELG

310  €0. 4 avo@épope opKeETEG otd TIG TOOVES LEALOVTIKEC EMEKTAGELS TOV GLGTI LTS
HOLG, Y10 VOL €Y OVUE LLOL GUVOMKOTEPT ELKOV TNG TPOGEYYIONG O,

Evtonicope 6tL 1dtoitepol o1 amonTioelg oG yiow TNy outéuotn oyxedioon ypdomv
ayyilouv 1 vrepPoivouvy ta dpla TG cVYYPOovNG TeEXVOLOYING KoL €PEVLVOG OE QLTOV TOV
Topuéo, TPAYUOL TTOV ONUOUVEL OTL 6TO TPOGEYEC LEAAOV UTOPOVLLE VO EYOVIE SPOUOTIKEG
BeAtiddoelg 6e orvTY| TNV KortevBLVOT).

Y& 0vTO TO KEQPAANL0, TOPOVGLELOVUE OVOAVTIKOTEPOL TIG OTLOVTIKOTEPES KOTEVOVVOELG
o1 omoieg avoiyovtol 6e KAOE TOUEN AELTOVPYLKOTNTOG.

6.3.1 Xyedioom tov ypleov

YxedOV amePLOPLOTEG SLVATOTNTEG LIAPYOLY OKOUOL Y10 OTOTEAEGULATIKOTEPT) TTAT|PO-
@OPNOT TOL XPNOTN UE KATAAANAN GYE OO T®V YPAP®OV aAntdvINoNS. Onmg EMGNUAVOLLE
oty mop. 4.1.1.2, avéntikoi tpémor oyediaong umopovv vor xpnoLoroinfovy, Ge Guv-
Sloopud He TNV enéxTaom TV enepmticewy. EmmAéov, umopel vo yivel oyedioon Pdoet
ootV uebddwv, oyedloon fdoel Tapadelyuatog, N He TELVIKES Yo opadonoinon Tov
yYpbpov. EmmAéov, unopovue vo eEeTBOOVUE EVOALAXTIXEG UOQPES TOPAOTAONG TV YOd-
@V, TEPOV NG TOPBAGTAUCN G TOVG LE KOUPOVE KO AKUEC. XTN GUVEYELDL, OVOUPEPOUOOTE GE
Koo ord TIg SLVOLTOTNTEG LVTES Y WPLOTA.

6.3.1.1 Aniotikn oxedioon

H nlotikn oxedloon tov ypdewv tonptdlel 1doitepo o€ Yp&@ovus GNUOGLOAOYIKHOV
diktvmv. Eivor dovikn yio 1o povtédo dedopévav tov XXE, kob®g KoVOVES TOL TOHTOL
“oxedidlouvpe TV oxéon isA ond KET® TPOg T TEv®” N “‘oyedidlovue To YvopiouoTo
TPOG TOL TAAYLO” XPNGULOTOLOVVTOL MG GLVNOLGUEVT TTPOKTIKT 01T o) ediaon Twv Baoemv
LE TO XEPL.

To. TePLocHTEPX, OO TOL CNUEPLVE GLGTHUOTA SNAWTIKTG GYedlOONC EYOVV TPOKVYEL LE
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EMEKTAOELG YVOOTHOV UEOOSOAOYLAOV Yo Y WwPOodSLaTdEELS YeviKdV oxediav, kot xewpilovton
YEWUETOLXOUG N} XWOLHOUS TEPLOPLOUOVS, OGS T.Y. ‘M UEYLOTN OnOGTHOT UETOED CVTMV
tov KouPov vo givon d”, | “‘xpdtar crvtong Tovg KOUPovg oto 1dto optldvtio eminedo”,
N “outdg 0 xkéupog vo elvon otor oprotepd ekeivov”. Ol TEPLOPLOUOL TOVL ATOLTOVV TOL
ONUAGLOAOYIKE dIKTVO, T.X. O TEPLOPIGUAS Yo TNV iSA GYEom, OV EKQPOCTEL GE TETOLOV
eldovg meplopiopove, odnyel o’ evog oe €val HEYAAO GUVOAD KOVOVAY, 0P’ ETEPOVL GE
opelonuieg (my. évog kOxAog and kéuPovg kabévog ek Twv omolmv elvorl 6to aplotepd
T0V GAAOV). To Intiuorto owté (ToAlol Kovéveg ko opgronuieg) dev avtpetwnilovton
LKOVOTIOLN TLKE, QKOO OO TOL VITAPYOVTOL GUGTTLLOLTOL.

Eivonl méviog onmodiinote evala@épov vo eEeTaotel avoAvTIKOTEPOL GE OOV PolOUd
0l JLVATOTNTEG YO TEPLOPLOULOVE TOV TOPEXOLY UTOPOVV VO GOVOUV YPTGLUES, KO VO
e€etaotel mo cvykekpluévo 1o LTNUE TOL XPGVOL EKTEAEGTG TOL OTOLTOVV.

6.3.1.2 Xyxedioon PGoel mopodeiypotog

H oyediloom Bdoel mapodelyotog elvor GAAN L0 X OPOKTNPLOTIKT] TEXVIKT], TOL Y PNCL-
pomoteiton KoTd K6po 6To LOVTEAD dedoUEV@VY TOL TXE: Mo “ ‘epintmon™ evog yeviKOTEPOL
“oxynuatog” oxedidlleton e Béion 10 6x€do ToL ‘oXMUaTOS”, TO 0moilo TaPEYEL GLVIOMG
0 oyedlaotg ¢ Pdong. H uébodog ot amoterel 18avikd TPOTO KOTOVOMONG TV
““dedopuévav” 800€vtog Tov ‘‘oXMUATOS”, 1} KOTavONoNG ToL “‘oYNUotos” e Tn Porbeia
o tepintwong tov. To DOODLE [14], eivot évo 60y pOovo GUGTNUO YO GYESOCT YPAPOV,
N teYVIKN Tov omoiov Pacileton oe vtV TNV 160 Xepileton OUMS akOpo Lévo e1dLKEG
Kotnyopleg Ypaowv, Guykekpluévo dEvTpal Kot oKVKAMKOVE eNimedoug YpEPoug.

6.3.1.3 Xyxedioon ue opodomoinon

Tomwg M To Gpesa amodoTik] AVoT 6To TPORANUA TNG Y edOOTN G TOAOTAOK WOV YPEQ®V
UE TNV LIEpyovoo TexVoLoYia, elval vt TG opadonoinong Tev Ypdemv kot Tng Eexm-
protiig oyedioong Kdbe cuunAéyportog (PA. mop. 3.5). 1o [20] vdpyel €vo eVIVTOOIOKS
ToPAdELYLOL OLTAG TNG TEYVIKNG, Omov “‘évag YpApog mov Bo NTay GYeddV adHVOLTO VoL
Tov €€EPEVVIIGEL KOl VoL TOV KOTOVONOeL KOovelg e éva Lovadikd oxédlo, éytve opketd
EVOVAYVOOTOG LE X P1ioN KAUAA OXESUCUEV®V SUVOULK®Y GYES WV, TOL PN GLULOTOLOVV L0l
€LLKT| LETOPOPE TOTOV ‘EMEKTAOT/GOUTTVEN Yior TNV eEgpedvnom Tov YpEeov™.

370 01K Log GUOTN UL, TOPEXETOL 1|01 LD TEPLOPLGUEVT] LOPQT| CLLTIG TNG AELTOVPYLOC:
pio opodoroinom twv KOUBmV TpoKVTTEL e TNV CVUTTUEN, LE TOTOAOYIKE 1] CNULOGLOAOYIKE
KpLTipLo, evog voypapov. O ypfotng uropel vor {ntioel katdémy Ty avacyedioon tov
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YPAPOL TOV TPOKVTTEL.

Me eldyloteg TpocOKeg 610 emimedo NG vAomoinong, N dadikocio vt umopet
EVOALAKTIKO VO EQOPUOCTEL TTOIV TNV apytkn} oyedlaon Tov Ypdeov Kot TNV Topovcioot
TOL OTO YPNOTN, DOTE Vo €XOVUE Geco TO emBLUNTO omoTéAecuc. To CTNUoL oL
tifeton Ko eivon mo evdlopépov vo eEetaotel, eivon pe molo Tpomo mpocdiopilovton ek
TOV TPOTEPWV Ol EMOLUNTEC GLUNTHEELS (TIOOVOG e €var GVVOLO KOVOVOV TOV UTopel o
XPNOTNG VOL TPOTOTOLEL).

EmumAéov, etdikol adydptOuot yioo opodonoinon, Onmg m.y. oto [43] [41], umopovv vou
EVOOUOTOBOVV, Y10, KOADTEPOL OTTOTEAEGULOTOL GE LEYGAOVES YPAPOVC.

Inuetdvoope €8 6t évar omd oL onuovtiké InTiporto Tov Topovotdlovton e xprion
oLTNG TG TpoeneEepyaciog, eivon 6Tt xperdlleton HeAétn yio Tov Tpdmo OAOKAP®ONG TNG
UE TO UNYOVIOUO EMEKTOONG emePpDTNONG. Epwtipnoarto mov mpémel vor amovtnovv eivon
i yivetol o€ mepintmon enEKTooNG TOV YPEPOL ENAVE® 68 KOUPOLG ToL €x0VV TEPIANQOEl
oe éva ovumieypo. H enéktoon yiveton péoo oto cOUmAeyua; Ot Kovéveg mov €xouvv
dnuovpynioel 1o coumieyuo cuvexifovy vor 16xVOVY oV EQOPULOCTOVY GTOV VEO YPEPO
nov TpokVTTEL; [TpoxvmTouVy VEX cuunmAéyuota; OAo cvTd tor {nTnorto elvon LGAAOV Uy
TETPLUUEVOL.

6.3.1.4 EvoArokTikég Hopeég nopdotoong ypiomv

e OAN pog 1N ovinitnon, Bewproope 6Tl 01 YPAPOL TAPLGTEAVOVTOL e KOUBOoLE Ko
OKUES. YRapYouv OUm¢ Kt GAAOL TPpOTOL TOPAoTAONS TV YPAe®V. 'Evog TpOTog Tov
elvon 1dtoiitepa TPOGPOPOS Yo YP1ON GE GNUOCLOAOYLKA dikTLOL, elvon Le xp1riom oxedlwv

gyrAdetopov (inclusion drawings), dmwg 610 6. 6.1.

Koapog

Evpwrn Aala

EMada

ANavia

ynuo 6.1: xédo eykAeloUov

O 1pémo¢ oTég TOPLOTAVEL TOAD TOPUCTOTIKE TNV €01KT oxéon ‘‘eykieionov”. H
xPNoM ToL TOPOVGLALEL 1810iTEPO EVILUPEPOV, EPOGOV UAALGTH VLGP OVV OPKETH GLGTH-
LLOLTOL YLOL TNV QLUTOUOITN TTopary oyT| TéTolmv oxediov [36], [14].
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6.3.1.5 TloAromAég dyelg

Mo okdpo teyvikn lvor n xpion TOALUTA®Y Syewmv yio Ty eEepetivnon evég Lova-
dkov ypdpov [37]. H kdOe dym unopel voo mpocsdiopileton e Béon évor onuoctoroytkd
KPLTIPL0, Y10 TOPEOELY LD L0 KOTYOPLiol GUVOECUM®V.

> Ok HOG TTPOGEYYIOT, N XPNON YEVIKAOV TPOKOUTOCKEVOCUEVOV EMEPWTIGEMV,
0VCLOOTIKG VITOKOOLGTA Lo Tétoto LéBodo: o k&Be Gym mov umopel vou eivor xpMnouun,
0 oYedOOTIG TOV CUGTHUOTOC OPKEL VO TOPEYXEL LDl KOUTAAANAT TTPOKOTOCKEVOLGUEVT
EMEPWTNOM.

6.3.1.6 Avtopotn emthoyn cAyopiduov oyedioong

Onwg éyovpe 10N avopépet, ToAlol and Toug adyopiBuovg oxedlaong xelpilovial pévo
EL0LKEC LOPPEC YPAO®V, T.Y. dEvdpaL 1| emimedovg Ypapovs. H avaryvadpiomn g Loperic evog
YPG@OL Umopel voL Yivel Ge YPOoUULKOS ¥ pOvo. ZVVEn®C, 0o Tory GKOTIUN (o AELTOVpYio TV
EMAEYEL QLTOUOTOL TOV KOTAAANAO CtAYOPLOUO Yo TN GYedlooT KAOe dedOUEVOL YPEPOV.

6.3.2 AAAeg emeKTOOELG

O1 Aertovpyieg OV TaPEXOVTOL GTO GUOTNUE LA KO €X0VV VO KEVOLV LE TOTOAOYLKA
KOl ONUOCLOAOYIKE KPLTHPLOL, 0o OA0VVTOL e GOUTTVEN, oKioom Kol amdKpLY™ VROYPEL-
omv. Néeg Aettovpyieg LUmopovv va TpooTifevton ov @ovel xprioto, OTmg .. odlydplopot
YloL €OPECT] TOL GLVTOUHTEPOV LOVOTATIOV CVEUESH GE dV0 KOUPOVG,

H dtermaen xpriong umopel vo yivel mepitocdtepo SLHAELTOVPYLIKT], OTWE EMLCTULAVOLLE
otV mop. 4.4.2.1, xou ePLocOTEPOG ‘Giecog xelptolds’ (direct manipulation) twv KOUPwv
ovTOTNT®V unopel va, evomuatodel, yio LEYOADTEPT EVYPMNOTIOL TOV CLGTAUATOS (TT.). M
EMAOYN TNG EMEKTAONG ENEPWTNONG VO YiveTon ‘Tévew” 6tov KOUPo- 6Td)0).

I'oe TNV TOPoVGiocT TV YPAPMV, VEEG TEXVIKES, OTTMC 1 O ed0OT TOVE G LITEPPOALKES
eEMOAvVeLS, Umopel vou e€etaictovy, oV Kol Uéypt ofjuepa dev eivon EekdBopo av ovti M
uébodog elvon mporypotikd fondntikin [35].

Inuovtikd etvort okopo, To GVeTNUO VoL TapokoAovOcel Tig e€eAi&elg mov ocvuPaivouv
OTNV €PELVNTLKY| KOWHTNTA OV aioyoAeiton e v ene€epyasio ko oyediaon ypbowy,
YioL VoL VIOOETHOEL LY. LLOL TUTTOTOINUEVT] LOPPT] ECOTEPLKTIG TOPEGTOOTG TOV YPAPOL, OV
TPOKVYEL (oL TETOLOL, TPAYULD TOL B fondrioel 6TV KaAHTEPT SIAAELTOVPYIKOTNTA TOV e
GAAOL GUGTHULOTOL.
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TéA0og, UTOPOVUE VO TPOTEIVOLUE TNV GVUVIEST] TOV GUGTHUATOC O e Vol GVGTIULOL
Topovcioong TAnpoeopiog ce Lopen kelwévov, 6nmg owtd g . ToAov [5], yiow Tnv
TeMKN TopoyM) EVOg TANPEGTEPOV GLGTHIOITOG EEpEHYVNONG ONUAGLOAOYLKADY BAGEWY.
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