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Nep(Anyin: H dnpoupyia katn taxeia eEEMEN Tou AladIKTUOU 03MyNoE 0Tn S1AB£0N NOIKIA-
AWV SESOPEVWY KAl GTNY NAPOXN NPOCBAONC OE PEYAAO APIBUG XPNOTWV. AvAAoyn PE TNV
€EENEN TOU AladIKTUOU £lval Kat n au&non Tou NEPLEXOUEVOU MOU SlAT(BETAL SIKTUOKA, TO
ono{o e{val oUXVA ETEPOYEVEC, KUPIWE ENEWdN NPOOPIZETAL yia va KAAUYEL, £(Te gupeleg
AVAYKEC NANBOUC XPNOTWY, £(TE EEEISIKEUPEVEC AVAYKEC KOWVOTNTWY XPNOTWV. I€ KABE
nep(NTwon, o 6TOX0C TNC AMOTEAECUATIKAGC AvaZATnong Kat avaktnong SESOPEVWY Mou
nPoEpxovTtal and eTepoyeveic NMMyEC elval SUOKOAO va EMTEUXBEL.

Me yvwpova Ty eN{TEUEN TOU NAPANAVW OTOXOU, TO EMOTNHOVIKO NES{o TNC OAOKANPW-
ong Aedopévwy (Data Integration) peAeTd T dnpioupyia cuoTNpdTwy Ta onoia NapExouv
JUvatdTNTeC avaZnmong Kat avakmong and GUAAOYEC QUTOVOHPWY KOl ETEPOYEVWY
MYWV SESOPEVWY 0OV QUTEC Va anoTeAoUy €va gviaio olvoro. Me dAAa Adyla, péoa and
€va oloTNpPa OAOKANPWONG SESOMEVWY SIVETAL N SUVATOTNTA OTO XPNOTN pe €va povo
EPWTNHA VA AVAKTNOEL ANOTEAEOPATA ANG SIAPOPETIKEC MMYEC.

Ta teAeutala xpdvia, ota nAaiola g dnpioupyiag Tou Inpactoroytkol lotou (Semantic
Web) kal Tn¢ avAntuéNg GUCTNHATWY OAOKANPWONG SESOPEVWY, €XEL S0Be( 1Slaitepn
EUPAON OTNV AVTIPETWNION BEPATWV INPACIOAOYIKNC (N EvvoloAoyikng) OAoKANpwoNng
Twv 3e30pévwy (Semantic Integration). H onpacloAoykn 0AOKANPWON SESOHEVWY KAAE(-
TAl VO QVTIHETWNIOEL NPOBANKATA ONUACIOAOYIKNG €TEPOYEVELAC (semantic hetero-
geneity), Ta ono{a NPoKUNTOUV ANd TN XPNON SIAPOPETIKWY OPWV yia TNV anoTinwon g
(31a¢ évvolag, 1600 o€ £ninedo oxNUATWY Kwdtkonoinong 3edopévwy (schema level), 600
Kal 0To €Ninedo Twv (Slwv Twv dedopévwy (data level).

Ma mv en{teuén ¢ ONPACIOAOYIKAC OAOKANPWONG, ONPAVTIKOC Bewpe(tal 0 poAOC Twv
TEXVOAOY LWV TOU ONPactoAoytkoU 1oTol, dnwc eivat ot ovtoAoyiec. Ot ovToAoyiEC EKPPA-
Jouv avaAuTIkoUC MPOCSIOPIoHOUC EVVOLWV KAl PMOPolV, KATA GUVEMELD, VA AELTOUPYN-
00UV WC POPEAC SIAAEITOUPYIKOTNTAC TNC NANPOPOPIAC AVAUETA OE S1APOopa NANPOPO-
PlAKA OUCTAATA.

H napouoa epyacia nepAapBAveL pia £NOKOMNON TOU NPOBANUATOC TNC ONUAGIOAOY KNG
OAOKANPWONG SESOPEVWV S{VOVTAC EUPAON OTIC TEXVIKEC OAOKANPWONG SESOUEVWY UE
XPNON OVTOAOYIWV. ITN CUVEXELQ, N EPYAC(A MOPOUGIAZEL AVOIKTA EPEUVNTIKA MPOBANPA-
10 TOU OUYKEKPIHEVOU EMOTNPOVIKOU NES{OU KAl NPOCEYY(OELC TNC EPEUVNTIKAG PAC OPA-
3ac yla v en{Auon Toug.

AEEEIC KAEIBLA: OAOKANPWON SESOUEVWY, ONUACIOAOYIKN OAOKANPWON, OVTOAOYIEC.
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Abstract: The creation and the advance development of the Internet have led to the dis-
semination of various data sources and the enhanced access of users. Analogous to the
development of the Internet is the growing number of the content that is disseminated
over the web. This content is —most of the times— heterogeneous due to the fact that it is
aiming to fulfil extremely “wide” or “sophisticated” informational needs of communities
of users. In all cases, the main goal of efficient search and retrieval that come from hetero-
geneous data sources is hard to achieve.

In order to cope with this issue, the scientific field of Data Integration studies the design of
information systems, which provide searching and retrieving of data from collection of
autonomous and heterogeneous data sources as if these sources constitute —as a whole—
a single data source. In other words, via a data integration system, the user can execute
only one query and retrieve results from different data sources.

Nowadays, due to the development of the Semantic Web and data integration systems,
there has been a great interest to solve Semantic Integration issues. The field of semantic
integration is oriented to solve semantic heterogeneity problems, which emerge as a result
of using different terms in order to state the same concept, both in the schema level and
in the data level.

The role of semantic web technologies, such as ontologies, is of crucial importance so as to
semantically integrate data. Given that ontologies are defined as an explicit specification
of a conceptualization, they can be used as a tool to promote interoperability among dif-
ferent information systems.

The particular research effort presents an overview of the semantic integration problem,
emphasizing in data integration technologies using ontologies. Moreover, our research
presents open issues of the particular field and approaches of our team to meet them.

Keywords: Data integration, semantic integration, ontologies
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1. EIZATQrH

"EVAC OUVEXWC QUEAVOPEVOC APIBPOC SESOPEVWY SLaTBEVTAL PECW TOU SIASIKTUOU AGYW
™C eupe{ag eEANAWONC KAl XPNong Tou. O HEYAAOC APIBHOC SESOPEVWY NPOKUNTEL WC EVA
Babpd and v npoonddela va KaAuPeoUv ot MANPOPOPIAKES AVAYKEC NOIKIAWY OpASWY
XPNOTWV. ME YVOHOVA TV KAAYN TWV CUYKEKPIUEVWY AVAYKWY £XOUV SNPOUPYNOE(
NANPOPOPIOKA CUCTAKATA, Ta onola xapaktnp{Zovtal and peydAo Badud autovopiag o
nokiAa enineda, Gnwe e{val ot SIAPOPETIKES SUVATOTNTEC AVAZNTNONC—AVAKTNONG 3E30-
HEVWV O€ KABE éva and autd.

H autovop{a 0T0 OXESIAOUG TWV NANPOPOPLAKWY CUCTNHATWY 03NYE( 0TNV EPPAVION £TE-
POYEVELAC O TEGOEPA SIAPOPETIKA EN(NESA:

+  ETEPOYEVELQ OUOTNPATWY (system heterogeneity): MpokUnTtel and T xpron SLAPOPETI-
KWV NAQTQOPPWY UAIKOU, AEITOUPYIKWY OUGTNPATWY, NPWTOKOAAWY SIKTUOU KTA.

+ gtepoyévela ot olviagn (syntactic heterogeneity): Alapopéc oe kwdikonoinon,
YAWOOEC ENEPWTNOEWY, NPWTOKOAAA EMKOVWVIAC, “formats” SESOUEVWV KTA.

+  gtepoyévela oxnpatwy (schematic heterogeneity): AnotéAgopa e xpnong SLaPopeTL-
KWV HOVTEAWV SESOPEVWYV, SOPWV SESOUEVWV KAL OXNPATWY KWSIKOMNOMOoNE Toug ava-
UEOQ OE MNYEC.

+ onpaoilohoyikn etepoyévela (semantic heterogeneity): Napdystatl and Ti¢ onpactoro-
YIKEC QVTIBEDELC, Ol OMo{eC NPOKUMTOUV OTAV N ONPAC{a TWV SESOPEVWY UNopel va
EKPPAOTE( PE SLAPOPETIKOUC TPOMOUC KAL PE MOIKIAEC EpUNVELEC.

AnoTéAeopa TwWV 00wV NpoavapEpenkay eivatn eviaia avagnmon Kat avakmon Se30pé-
VWV va yivetatl eEalpeTikd SUOKOAN and Toug XPNoTEC, ot onoilol 3ev avayvwpifouv Ti¢
SAPOPEC KAl Ta €N(NESA ETEPOYEVEIAC TWV MANPOPOPIOKWY CUCTNUATWY. AvTiBeTa,
EV3LOQEPOVTAL Yla “EVOMOINPEVEC SLASPOUEC” avadnTNoNg Katl avakTnong o€ MOIKIAEC
MNYEC PE 0TOXO0 VA KAAUPOUV TIC MANPOPOPLAKES TOUC AVAYKEG.

Ta ouotriuata oAokAripwon¢ dedopevwy (data integration systems) €épxovtat va KaAs-
JOUV TIC CUYKEKPIUEVEC AVAYKEC, MAPEXOVTAC OTO XPNOTN NPAcBaAoN G CUAAOYN AUTOVO-
MWV MMYWV, 0av QUTEC VO anoTeAoUV w¢ oUvoAo pia myn dedopévwy (Koffina, Serfiotis
kat Christophides 2004). To entoTpoVIKS NES{0 TNC OAOKANPWONC AESOUEVWY AOXOAE(TAL
UE TO MPOBANUA TOU CUVSUAGHOU SESOPEVWV MOU MPOEPXOVTAL ANO SIAPOPETIKES NNYEC,
SLAPOPETIKA OUCTNHATA, MEPLYPAPOVTAL KAl POVTEAONOIOUVTAL ANd SIAPOPETIKA OXNPa-
1@, KAl TNV £VOno{non Toug O€ €Va OPOYEVOMOINPEVO OUVOAO ONOTEAECUATWY, SIEUKOAU-
VOVTag Tautdxpova v npéoBaon tou xpnot (Lenzerini 2002, Halevy 2001, Ullman
2000).

+ Y€ YEVIKEC YPAPPEC, OTA CUOTAPATA OAOKANPWONC SESOUEVWV UNAPXEL EVa oxripa ia-
peooAdBnong (mediated schema) n aAAWC kaBoAiko oxrua (global schema), oto
0no{o 0 XpNoTNC UNOBAAAEL TO EPWTNHA. TO OXNPA SIOUEGOAABNONG SV NEPINAPBAVEL
S£30pEVA NG TIC TOMKES MNYEC AnoBNKEUPEVA o€ AUTO- anoteAel ni T ouciag Evav
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EIKOVIKO MUPNVA EKPPAONC TWV SESOPEVWY MOU AUTEC SIaBETOUV. Ot OXECEIC avApEda
0TO KABOAWKO oxnpa kal otic TomkeC nyEc (local sources) ekppalovial péoa and
Oyelc (views). Yndpxouv 300 TPOMOL EKPPAONC TWV OXECEWY AVAPESA OTO KABOAIKO
OXNPA KAl TIC TOMKES MYEC. TNV NPWTN NPOCEYYION T0 KABOAIKS OXNPa EKPPAZETAL
WC p{a OYn TWV TONKWY OXNPATWY ONGTE KAL 0L OXETELC AVAPEDA 0Ta U0 lval APETEC
(Global—As—View (GAV)) (Cali k.0. 2002). £t 3€UTEPN NPOCEYYION TO KABOAIKS OXNpA
EKPPAZETAL AvEEAPTNTA AN TIC TOMIKEC MMYEC KAL Ol OXECEIC AVAPETA TOUC KABIEPW-
vovial ek@pdaloviac KABE TomKN mMMyn w¢ OYn Tou KABOAIKOU OXNPATOC
(Local—As—View (LAV)) (Duschka, Genesereth kat Levy 2000).

+ TaBaoikd BEPATA NOU NPENEL VA AVTIHETWNIOTOUV OE £va 6UOTNPA OAOKANPWONE SE30-
HEVWV E(val: @) 0 TPOMOC Nou 0p(OUNE TIC ONPACIOAOYIKA OXETIKEC MANPOPOPIEC TV
MYWV PE TO KABOAKS oxnpa, Kal B) n 31adikacia eKTEAEONC EVOC EPWTNPATOC KAl O
UETAOXNPATIOUOC TOU OE EMNPEPOUC EPWTAKATA MPOC KABE TOMIKN NNyN.

+ 0 va avTPETWNOTOUV Ta NPOBANPATA ONPACIOAOYIKNG ETEPOYEVELIAC AVAPEDA OTA
TONKA Se30pEVa Kal To KABOAIKO oxnpa, op{ovial Kavovee ouox£Tionc (mapping
rules). Ot KavOVEC OUOXETIONG Op(Zouv pia ox€on avApeoa oe SU0 PHOVTEAD: TO NPWTO
elvai to nnyaio oxnipa (source schema), n.x. p{a ToMkN Myn SESOUEVWY, Kal TO SEUTE-
po eival To TEAIKO oxnripa (target schema), n.x. 10 OXNpa StAPEGOAGBNONC. Mo avaAu-
TIKQ, 31aTNPOUY TN ONPAGLIOAOYIKN GXEON AVAPEDA OTIC MOAVES EPUNVEIEC TwV NESWY
Twv 300 HOVTEAWV. 0 NOPASELYPA, pia ONUACIOAOYIKN OXEON AVAPEDSA OE SUO POVTE-
A g{val n CUGXETION TWV NES(WV EVOC OXNUATOC HETASESOUEVWY, M.X. UNIMARC (IFLA
2000), PE £Va SIAPOPETIKO OXNpA PeTadESOPEVWY, n.x. Encoded Archival Description
(Library of Congress 2006).

+ Ava@opikd pe T 31adikacia ¢ £pWTNONG, £VA EPWTNHA UMOBAAAETAL WC MPOC TO
KABOAKO OXNHA KAl OTN OUVEXELD PETAOXNUATIZETAL OE EPWTNPATA OTIC EMUEPOUC
MYEC (METAOXNPATIOHOC EPWTAPATOC). £TN S1ASIKAG{A AUTA AELOMOIOUVTAL Ol KAVOVEC
OUOXETIONG, Ol 0Mo{ot 600 Mo NOAUNAOKOL E{val 0TNV €KPPAON TOUC TO00 Mo SUGKOAN
y{vetain 31031kacia Tou PETAOXNPATIOPOU TwV EpWTNHATWY. ENtNAEOV ZnTnpa 0Tn dla-
3Kaoia ¢ £pWTNONG €{val n PETATPONN TOU EPWTNHATOC ANd p{a YAWOOO ENEPWTN-
ong o€ pia AAAn, og NePiNTWON NMou OL TOMIKES MNYEC £(val O€ SLAPOPETIKN GUVTAEN Kal
Kw31Konoinon o€ ox£€on Pe To KABOAIKS oxnpa. To ZATNHA TN EKTEAEONC EPWTNHATWY
€{val EKTOC TwV BEPATWY TNC CUYKEKPIUEVNC Epyasiag.

ZHMAZIOAOTIKH OAOKAHPQZH AEAOMENQN

N

* H nopadootakn OAOKANPWON A£SOPEVWY OMOTEAE( PO AVOIXTA EPEUVNTIKN MEPLOXN
oto ned{o Twv Bdoswyv Aedopévwv Ta TeAeuTaia xpovia. Mpdopata, To EPEUVNTIKO
EVILOPEPOV HETAPEPETAL ANG TNV OAOKANPWON SESOUEVWY OTN ONUAGIOAOYIKN OAO-
KANPWON SESOPEVWY OE MOIKIAEC EPEUVNTIKEC NEPLOXEC, ONWC lval n diaxelpton Tn¢
nAnpogopiac (information management) kat ot ovroAoyis¢ (ontologies). H ouykekpt-
HEVN TAON EMNpedZeTal Apeca and ™ npdBeon “peTaoxnpatiopol” Tou naykoouiou
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0TOU 0€ MA£0V NAOUCIEC ONUAGIOAOYIKEC POPPEC PE TN XPNON TEXVOAOYLWV TOU Inua-
oloAoytkou lotou (Semantic Web).

* H OnpacloAoyikn 0OAOKANPWON SESOPEVWV KAAE(TAL VA avTIPETWNIOEL MpoBAnpata
ONUAactoAoyIkng eTepoyevetac (semantic heterogeneity) ta onoia npokdntouv and ™
XPNON SLAPOPETIKWY OpWV yla TNV anoTtinwon g (31a¢ £vvolag, 1000 o€ £ninedo oxn-
HATWV kwdikonoinon¢ Sedopevwy (schema level), doo kat oto nineso Twv dedopEvwv
(data level) (Doan, Noy kat Halevy 2004).

+  3T0 £N{NE30 TOU OXNPATOC, TO SESOPEVA UNOPOUV VA SLAPEPOUV OTIC OXEDELC, OTA OVO-
pata ned{wy Kat (3LoTTwY, 6To niNe30 AENTOPEPELAC KAL GTNY KAAUYN EVOC CUYKEKPL-
MEVOU TOPEQ. ITO EN(NESO TWV SESOPEVWY, CUVAVTOUVTAL SIAPOPETIKEC NAPOUCIATELC
™C {3l1ag €vvolag, Omou ot SIaPOPEC AUTEC AVTIHETWNIZovTal e MOKIAEC peBdSoUC,
onw¢ n dnpoupyia cuvdgopwv PeTa&l Toug (record linkage).

2.1. OvToAoyieC

Mia ovtodoyia opietal we “pia tunikn (formal), katnyopnuartikr (explicit) npodiaypagn
plac stapotpaougvng (shared) evvoioroyikn¢ avanapdotaong (conceptualization)”
(Gruber 1993).

01 0VTOAOYIEC SNPIOUPYNBNKAY YIA VA AEITOUPYNCOUV WE EVAC PNXAVIOHOC SIOAELTOUPYL-
KOTNTAC AVAPEDSA O avBPWNoug, POpPEe(C Kat cuotipata. Epdoov pnopolv va avanapa-
O0TNOOUV EVVOLOAOYIKA £vaV TOPEQ, HMOPOUV va a&lonoinBolv anoteAwvtag pia “opnpe-
AQ” 6pwV Kal oNpactwy nou ekppaZouv My dla €vvota. Me Baon auth Toug TV 1319TNTa,
AELTOUPYOUV WC POPEAC EMKOIVWYVIAC HETAEU SIAPOPETIKWV MANPOPOPIOKWY CUCTNPA-
TWV, PE SLOPOPETIKOUC XPNOTEC, NAPEXOVTAC pi{a Koy BAoN avApeoa o€ auTd, avanapt-
OTWVTAC Kat avaAlovtag TIC OVIGTNTEC NOU NEPYPAPOUY TA SESOPEVA TOUC.

2.2. 0 pOAOC TWV OVTOAOYIWV OTN ONEAGIOAOYIKY) OAOKATIPWON SESOUEVWY

TUppwva pe toug (Cruz, Xiao Kat Hsu 2005) N oNPAGIOAOYIKN OAOKANPWON SESOPEVWY
£{vai n 31081kac{a TN XPAONC EVVOLOAOYIKWY OVANOPACTACEWY TWV SESOPEVWV KAl TWV
OXEOEWV TOUC PE 0TOX0 TNV EAAEWPN TNC ETEPOYEVELAC. EQOTOV Ol oVTONOY(EC ENTPENOUY
™V NOAUNAOKN EKPPAON EVVOLWV KAl TWV OXECEWY TOUC, 0 POAOC TOUC OTN ONPACIOAOY KN
OAOKANpwON Sedopévwy elvat 1laitepa evepyoc.

370 OUYKEKPIUEVO APOPO, AVAPEPOUATTE 0TNV AELOMNOINON TWV OVIOAOYIWV WC OXNpaAta
SIAPECOAABNONC Yla TNV OAOKANPWON SESOPEVWYV OE £NINESO OXNUAToC. Mia oviodoyia
EMNAEYETAL WS KABOAIKO oxnpa 310TL pnopel va opioet NOAUNAOKES ONPACIONOYIKEC OXE-
OE1C EVOC BePaTIKOU XWpou. MapdAANAQ, lval SLaTUNWHEVN G AUGTNPS HABNPATIKO POp-
MOALOPOG, 0 0nolog¢ ENTPENEL TNV £EQYWYN CUPNEPACPATWY, Yla NAPASELYHA TOV OPLOPO
EMNNPOOOETWY OXECEWY AVAUETA OTIC EVVOLEC. £TO NMAA{OI0 autd €xouv avantuxBel and
EPEUVNTIKEC OMASEC OUYKEKPIUEVEC OVTOAOYIEC Ol onolec opilouv €VVOLEC KAl OXEOELC
31aPOPWV TOPEWY, N.X. MOAITIOTIKN KANPOVOLLA, UNOAOYIOTIKN YAWGGOAOY (A KAl yVWOTIKNA
EMOTAUN, OLKOVOPIKA.
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T€ €va 0EVAPLO OAOKANPWONG SESOPEVWY, UNAPXOUV TPELC MPOCEYY(OEIC OXETIKEC PE TO
POA0 TwV ovioAoyiwy (Wache k.a. 2001):

*+ npooéyylon povig ovtohoyiac (single ontology approach): Mia kaBoAwn ovtoloyia
(global ontology) napéxel éva Siapoipacpévo Ae€Adyto (shared vocabulary) ya tov
OPIOUO TWV ONPACIWV AUTOVOPWY MYWV SESOUEVWY 0L ONOLEC OXETICOVTAL PE QUTAV. H
KABOAIKN OVTOAOY(a NEPYPAPEL EVA CUYKEKPIUEVO TOUEA, ONOTE N CUYKEKPIIEVN NPO-
o€yylon eQapPOZeTal 131a{TEPA OE MNYEC SESOUEVWV NOU NAPOUGIAZOUY SIAPOPETIKEC
“Opelc” tou (3lou Topéa. Mia ovtoAoyia Mou PNopel va AEITOUPYNOEL KATA AUTOV ToV
TPoMNo €{val n CIDOC CRM yla Tov TopEa TNC MOAITIOUIKNG KAnpovoplde (International
Council of Museums 2006).

* Mpooéyylon NoAAANAWY oviohoyiwv (multiple ontology approach): Ztnv npooéyyion
QUTA KABE TOMIKG CUCTNUA SESOPEVWV MEPLYPAPETAL ANO pia EEXWPLOTN TOMIKN OVTO-
Aoyia(local ontology). H anoucia piag KaBoAIKNE 0VTOAOY(aC SIEUKOAUVEL TNV QUTOVO-
UN avAnTuén TOMKWY OVTOAOYIWY, 0L 0Mo{eC EKPPAZOUV AVAAUTIKA KAl UE CUVENELD TIC
£VVOLEC KAl TIC OXEOELC KABE TOMIKOU OUOTNHATOC SESOPEVWY. Ev TOUTOLS, TO BETIKO
QUTO XAPAKTNPLOTIKG ANOTEAE( NAPAAANAQ KAl AVOIKTO EPEUVNTIKO NPOBANPA KUPIWE
AVAPOPIKA PE TOV OPIOUO TWV KAVOVWY CUOXETIONC UETAEU TwV ovToAoytwv (ontology
mapping) (Kalfoglou kat Schorlemmer 2005).

+ npooéyylon uBpI3IkNG ovtohoyiac (hybrid ontology approach): H ouykekptuévn npo-
0£yyloNn GUVSUAZEL XOPaKTPLoTIKA and Ti¢ dUo npoavapepbeioec npooeyyioelc. Kade
TOMWKN MyN NEPLYPAPETAL ANd pia EEXwPLOTA TOMIKN ovToAoy{a TC onolag n dnpioup-
yla éxel Baolotel e(te 0TIC NPWTOYEVEIC EVVOLEC P{AC KABOAIKNG OvVTOAOYiaC (TE 0N
METATPOMN TNC TOMIKNG MNYNC OE OVToAoY(a. To YEYOVOC AUTO SIEUKOAUVEL TN GUOXETI-
0N TWV TOMKWY OVTOAOYIWY KAl KATA GUVENELD TWV TOMKWY MNYWV SESOUEVWV.

H nAg0Yn@ia Twv TONKWY Mywv eV (VAL SOUNPEVN CUPPWVA KE TIC YAWOOEC OVTOAO-
YWV, AAANG 0 XML HopPN 11 OE OXECLOKO POVTEAD (BAOELC SESOPEVWV). QC OUVENELD, SEV
£{val 3uvatn n APeoN CUOXETION TOUC PE TIC KAGOELS KAL TIC IBIOTNTEC TNC KABOAIKNAC OVTO-
Aoy{ag kat anattolvtat 31adIKac{eC HETATPOMNG.

Ta teAeutaia xpovia, £vag SIOPKWE AUEAVOUEVOC OYKOC SESOUEVWV KAl HETASESOUEVWV
dopeital kat dlatibeTal cUPPWVa HE ™ YAWooa Kwdtkonoinong XML. £TOX0¢ autg g
EMAOYNC ANOTEAEl N EUKOAOTEPN €KPPAON, SIABEON, PUETAPOPA KAl AMOBNKEUON TWV
SESOPEVWV. MAPAAANAQ, N XPNoN TNC XML w¢ YAWOOAC EKPPAONC SESOUEVWV AUVEL MPO-
BANpATA ETEPOYEVELOC OTN KwdlKono(non 3edopévwy (ETepoyévela ot olvtagn). I
3leBvn gpeuvnTikn BIBAoypapia napatpe(tal 131a{tepn vaoxoAnon pe tn dnputoupyia
KAVOVWV GUOXETIONC OVAPEDA 0€ XML TOMIKES MYEC KAl YAWOGEC OVTOAOYIWY, ONw¢ e{val
n RDF kat n OWL, pe 0TOX0 Tn ONPAGLOAOYIKN 0AoKANpwon Ttoug (Lehti kat Fankhauser
2004, Cruz, Xiao Kat Hsu 2004, Amann K.d. 2001). IXETIKEC AVAPOPEC yivovTatl oTo Kepd-
A0 5. [t TNV EKPPAON TWV KAVOVWY QUTWV XpNoIponololvtal NAOUCIEC ONUAGIOAOYIKA
YAWOOEC, M.X. Ol YAWOOEC OVIOAOYLWV, KABWC KAl YAWOOEC NOU Npogpxovial and Tig
Bdoelc de3opévwy Onwc ivat n Datalog kat n Frame Logic (F-Logic).
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€ YEVIKEC YPOPHUES PNopoUpe va MOUKE OTL UNAPXOUV SUO SIOPOPETIKEC NPOOEYYIOELC yia
™ dnploupyia KAvOVWY CUOXETIONC XML SESOPEVWY PE YAWGOEC OVTOAOYIWV.

H npwtn npooéyylon aviHeTWNI{El TOUC KAVOVEC OUOXETIONG PE “S1adikaoTiko”
(operational) tpéno (Stuckenschmidt kat Uschold 2005). Suykekpipéva, oL KAVOVEC GUOXE-
TIONG OTNV NPOCEYYION AUTA NEPLYPAPOUV Tn 3LASIKAC{A PETATPONNC TWV XML SESOPEVWY
OTIC KAQOELC KAL TIC 1310TNTEC piag ovioAoyiag. Na napddetypa, ta “complexType” otot-
xe{a g XML petatpénovtal oe RDF resources kat ta “simpleType” otoixela kat yvwpiopa-
Ta o€ RDF properties (Cruz, Xiao kat Hsu 2004).

H 3eltepn npoogyylon AVTIPETWNIZEL TOUC KAVOVEC OUOXETIONG ME “GnAwTIKG”
(declarative) Tpdno. Mo avaAuTikd, ot KAVOVEC CUOXETIONG OTNV MPOCEYYION AUTN NEPL-
YPAPOUV T (ONUACIOAOYIKN) OXEON MOU MPENEL VA UNAPXEL PETAEU TwV XML SESOPEVWV
KAl TwV KAACEWV KAl 1310TNTWV pi{ac ovioAoyiag, xwpic va napéxouv Katd avaykn Kal
kdnota 3tadkacia petaoxnpatiopol. H 3eltepn npoocyylon gaivetal va givat NAéov
A€OMOMOIUN O€ XWPOUC MOU €XOUV N3N AVANTUXOE( EVVOLOAOYIKA HOVTEAT YIA TO ONpa-
OlOAOYIKO TOUC OPLOPO.

3. ZHMAZIOAOTIKH AIAAEITOYPTIKOTHTA METAAEAOMENQN

To npdBANpa TNC eviaiog avagntnong o€ ETEPOYEVN SESOPEVA NPOKUNTEL 13laitepa 0To
XWPO TNC EMOTAUNG TNC NANPOPOP{AC KAl GTOUC POPEIC Mou SlaxelpiZoviat nAnpopopia
onwg ta apxela, ot BIBALOBNKEC Kat Ta pouceia. Ot GUYKEKPIUEVOL POPE(C SIABETOUV Kal
avantiooouv NotkiAEC CUANOYEC PE SIAPOPETIKG UALKO TO 0Moio NEPLypAPETAL PE SLAPO-
PETIKA OXNPATA PETASESOPEVWY —Ta oMnola ouxva e(val og oUvTagn XML— avAAoya pE TIC
AVAYKEC NEPLYPAPNC KAl TEKUNPIWONG Tou. MPokUNTEL, KAt eNEKTaon, To BEPa avagnn-
ONC KAl avaKTNoNng avApPEDa OE SIAPOPETIKA OXNPATA Kwdlkonoinong. Na va entteux8ein
Aettoupyia auth Npénet (e va PETATPENETAL £VA OXNPA HETASESOPEVWY OE €va AANo (0TO
onofo Ba yivetal n avagntnon) £i{te OAQ Ta OXNPATA VO AVTIOTOIXOUV OE €va KABOAIKO
OXNPa NEPLYPAPNC.

AvaQopIKA pPe TNV €N{TEUEN TNC ONPACIOAOYIKNG SIAAEITOUPYIKOTNTAC TWV PETASESOPE-
vwv 010 €n(Nedo oxnpdtwy, €xouv avantuxOel epyarela PETATPONNC aNd €va oxnpa
peETadESOpEVWY o €va AANo (conversion of metadata records). MNa napdsetypa, otn
BUBAL0BNKN TOU KOYKPEDGOU PETATPEMOUV TIC APXELOKEC NEPYPAPEC Toug (EAD) (Library of
Congress 2006) o€ BIBAOYPAPIKEC £yypapEC MARC 21 (Library of Congress 2005) yia va
€€00QaAZouv eNtNA£oV NPOCBAON OTIC NEPIYPAPES TWV APXEIWY TOUC PE TN XPANON TOU
online BBAtoypapikol kataAdyou. Ev TodTolg, 0Ta NAA{CIA QUTAC TNC METATPOMNG, N ANEL-
KOVION TNC NEPLYPAPNC EVOC apxelou oe €va BIBMOYPAPIKO NMPOTUNO SEV KAAUMTEL TIC
AVAYKEC TEKUNP{WONC TNC APXELAKNE NEPLYPAPNC” TO YEYOVOC AUTO LOXUEL yia OAA TA OXN-
HOTA HETASESOPEVWV, EPOOOV KABE Eva and auTd €xel SNPLOUPYNBE( PE OTOXO TNV TEKUN-
plwon ouyKkekpIUEVOU TUNOU UAIKOU.

H OnpactoAoykn OAOKANPWON SESOUEVWV PE TN XPNION OVTOAOYIWV OTO XWPO TWV HETASE-
Sopévwv d{vel Tn duvatdétnta npdoBaong o€ NEPLyPAPEC notkidou Tdnou UAkoU. Ennpd-
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00€TQ, OE VA OXETIKO GEVAPL0 OAOKANPWONG HETASESOUEVWY, HMopolv va aglonoindolv
OVTOAOYIKA POVTEAQ MOU £X0UV AVANTUXOE( GTO XWPO TNC ENOTAPNG TNC NANpoPopiag yia
auTo To oKono, Kat Ta ono{a anoteAoUv “opnpeAd” yla OXNPATA HETASESOPEVWV KAL TOML-
KEC MMYEC, ONw¢ £(val T0 eVVOL0A0YIKO povTEéAo Functional Requirements for Bibliographic
Records (FRBR) (IFLA 1998) yla BiBAOypa®Ikd dedopéva, n oviodoyia CIDOC Conceptual
Reference Model (CRM) yla v Ttekpunp{won NoATIOTIKOU neplexopévou (apxeia, BUBALO-
Bnkec, pouoeia) (International Council of Museums 2006) kat n ovtoAoyia ABC yla noiki-
Aou tinou petadedopéva (Lagoze kat Hunter 2001).

4. ANOIXTA MPOBAHMATA XTOYZ KANONEZ ZHMAZIOAOTIKHZ ZYZXETIZHZ

‘ONWw¢ NPOAvaPEPBNKE, EVAC KAVOVAC OUOXETIONG 0piZel pia onpacioroyikn oxéon ava-
peoa o 3Uo nedia. Ita nAa{ola oplopoU KAVOVWY CUOXETIONG AVApESa o XML Se3opéva
Kal OVTOAOY(EC, €XEL AVTIHETWNIOTE( HEYAAOC OpPIBPOC MPoBANpATWY. Ev TodTolg, elval
OPKETA SUOKOAO PESA Ao pia YAWOOa KAVOVWY VA 0ploTolV OAEC Ot MBAVEC OXECELC, OL
onole¢ —katd ouvénela— opiZovTal PEPOVWHEVA PE OTOXO TV KAAUPN GUYKEKPIHEVWY
AVAYKWYV EVOC GUGTAKATOC OAOKANPWONC SESOUEVWV.

Ta NPoBAAPATA MOU MPOKUNTOUV GTO OPLOKO KAVOVWY GUOXETIONG OVAPEDD 0€ XML 3£30-
HEVA KAl MAOUGIOTEPEC ONPACIOAOYIKEC POPPES APOPOUV OE HEYANO BABUOG TO MOIEC OXE-
OELC NMPENEL VO KAAUPOOUV PE VAV KaVOVa. Ot KAVOVEC EXOUV WE OTOXO0 VA op{0ouV OXE-
0€lC avapeoa o€ 300 Nedia, GPWC UXVA Ol OXECELC Nou NPENEL va SnAwBoUv yivovTal no
NOAUMAOKEC NMPOKEIPEVOU VA AVTIHETWMIOTOUV NPOBANPATA ONPAGIOAOYIKNG ETEPOYEVEL-
aC. Z€ YEVIKEC YPOAPMEC, Ol BAGIKEC ONPACIOAOYIKEC OXETELC OE £N{NESO OXNPATWY £lvat ot
NapoKATwW:

+  ouvwvupia (synonymy): Ixéon n onola ouvSEel nedia pe SIAPOPETIKG dvopa Ta onoia
SPWC apopouv v (3ia €vvola. Na napdsetypa, 10 otoixe(o <title> Tou XML oxnpatog
petadedopévwy Metadata Object Description Schema (MODS) (Library of Congress
2006) T0 orno{o anodidet Tov T{TAo EVAC TeKUNpiou, avapEépPeTal oty (3la évvola pe To
yvwplopa “Title of the Manifestation” ¢ ovtétntag “Manifestation” Tou evvoloroyt-
KoU povtéhou Functional Requirements For Bibliographic Records (FRBR) (IFLA 1998).

+ eupltepoc 6poc (hypernym (broader term)): Mia €vvola pnopel va eival neptoodtepo
YEVIKN and pia AAAN. Mo avaAuTikd, n onpacia piag €vvolag eunepExel Tn onpaocia
plag AAANG €vvolag, e onoiag eivat eupUtepog 6poc. H avtiBetn oxéon lval n oxéon
“otevotepoc Opoc” (hyponym (narrower term)). Mo Napddelypa, 10 oToIxXe(o
«<Architectural_Drawing> evoc XML eyypdpou eival oTeVOTEPOC 6pOC TNC EVVOLAC
“Drawing” piac ovtodoyiag kal 1o avtioTpo@o.

+ holonymy: AnAdvel ™ oxéon avdpeoa 6To 6UVOAO Kal oTa PéEN Tou cuvoAou. H avti-
0TPOPN OXEON €{val N OXEON TOU MEPOUC MPOC TO GUVOAO TOU KAl OVOUAZETAL
“meronymy”. EVSEIKTIKA avapEPOUpE OTL To oTolxe(o <PhD_Students> evac XML eyypa-
(pou anoteAe{ und—pépog T €vvolag “Postgraduate_Students” plag ovtoroyiac.
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+ 1:kavéva (one—to—null): Mia évvola o€ éva XML £yypapo Sev £xel ONPAGIOAOYIKA LOO-
SUvapn €vvola ota nAaiota TN ovioAoylag. EVSEIKTIKA avapEpeTal 6Tt To eninedo
neplypagng o€ pia XML apxetakn neptypagn (EAD) (Library of Congress 2006) o ono{o
SnAwvetal péoa and 1o yvwplopa “level” sev éxel onpacioroyikd avtiotoixo nedio oto
€VVOL0AOY KOG povTéAo CIDOC CRM (International Council of Museums).

*1:M0AAG (one—to—many):'Eva nedio and éva XML £yypapo avtioToixe( o€ éva nedio g
ovtoAoy{ac kat 1o avtiotpopo. Na nopddelypa, ta otoixela ¢«subject/<topic> kal
<subjectr/name> Tou XML OXNPATOC METASESOMEVWY MODS avTiotoixolv oto nedio
Subject Tou oxnpatoc Dublin Core.

+ disjoint: Ixéon avdpeoa og 3U0 £VVOLEC 0L OMOIEC SEV €XOUV KOWVEC NANPOPOP(EC PHETA-
€U TouC Kal elval Slakpltéc. Na napddelypa, 1o otoixe{o <Undergraduate_Students»
€VOC XML gyypdgou Sev €xel kapia kolvn nAnpogopia pe v €vvola “Postgraduate
_Students” piac ovroroylag.

+ Jdopn—lepapxia: Ixécelg epapx{ac avapeoa oe nedia. Iv XML ot nAnpo@opiec
SopouvTal Pe pia SEVIPOEIdN LepapXIkn Soun, n ono{a OPKETEC POPEC UNOSNAWVEL pia
ONPAGIOAOYIKN OXEON, M.X. OXEON PEPOUC—OUVOAOU. 10 XML OXNPa PETOSESOPEVWY
EAD (Library of Congress 2006) anotunwvetat n epapxia ¢ dopng evog apxeiou
(apxelo, und—apxelo, oelpd, UNG—oelPd KTA) PECA AN OTOIXE(Q MOU EUNEPIEXOVTAL.
JUYKEKPIUEVQ, To oToIxe(0 «archdesc> oTo onolo neplypdpetal 10 apxe{o NEPIAApPBAVEL
und—ototxeia («cor — «c12>) Ta onoia NEPLyPAPOUV Ta uNd—pEPN Tou apxeiou.

+ dopN—oelpd: IxE0e(C 0elpAC avdpeoa oe nedia. I€ éva XML £yypago, Snwe npoavage-
pOpE Ta oToixe(a akoAouboUv pia tepapxia. £Ta nAaiola ¢ lEpapxiag autg, cuxvan
0€lpd TV OTOIXE(WY UNOSNAWVEL pia eNMAEov onpacia. Na napddelypa, og éva XML
€YYPaQo nou neplypagetat BiBAloypapia, p€ca oe €va otolxeio «authors> epnepiéxo-
vTal ennAéov otoixe{a «author» yia va kataypapouv Ta ovOpata Twv ouyyPaPEWY
€vOc €pyou. To npwTo otowxe(o «author Ba eival auté nou Ba nNePLEXeL To BAGIKA NVeU-
MATIKA UNEUBUVO TOU £pyOU, ONOTE N GEPA TWV OTOIXE(WY SNAWVEL Pi{a EMNNAEOV oNnpa-
oloAoyia.

EmnAgov npoBANpa 0TOV 0pIopd KAVOVWY OVAPESA oTnV XML Kal 0TIC YAWOOEC OVTOAO-
YWV NPOKUNTEL AGYW TNC SIAPOPETIKNC AOYIKNE TWV HOVTEAWV TOUC. EVSEIKTIKA avapé-
POUHE 0TI N XML €{val €va SEVSPOEISEC HOVTENO PE ETIKETEC OTOUC KOPUBOUC, Ol onoleg nt-
nAéov eival oe pia tepapxia. H RDF elvat £va HOVTEAO YPAPOU PE ETIKETEC OTOUC KOPBOUC
KOl OTIC OKPEC KAl 0TOUC 0noloug KOPBOUC eV undpxet lepapxia. Me dAAa AdyLa, ot YAWG-
OE£C OVTOAOYLWV €X0UV pia eninedn Sopn og avtiBeon pe v XML Onou UndpxeL LEPAPXIKN
SEVIPOEIINC SOpN.

TENOC, aE(Zel va onpelwBEe( OTL 0TO NAAIOLO TWV PETASESOUEVWY N ONPAGLOAOYIKN OUOXE-
Tion yivetal no NoAUNAOKN AGYW ISIAITEPOTATWY MOU NOPOUGIAZEL KABe €va and autd
(Pierre kat LaPlant 1998). Oa avapepBoUpe VIEIKTIKA OE PEPIKA onpeia Ta onola ennped-
JOUV 0UGLOOTIKA TN SNPLoUPY(a KAVOVWY CUOXETIONC AVAUESA 0TA XML PETASESOPEVA KAl
OTIC OVTOAOY(EC .
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+ Metadedopéva evoc N NOANWV avTIKEIPEVWY (single versus multiple objects meta-
data): Nna napdsdelypa, pia eyypapn PeTOSESOPEVWY PNOPEL VA NEPYPAPEL EVa OUVO-
A0 QVTIKEIPEVWY NMOU AvNAKOUV 0TO {310 eninedo (M.x. NOAAEC povoypapieg) kat pia
EYYPAPN €va povo avtike(pevo (n.x. pia povoypapia).

+ Hanotinwon 6AwWV Twv NANPOPOPLWY MOU KATAXWPOUVTAL yla TV NEPlypapn 3tago-
pwV TUNWY UAIKOU 3&v Pnopolv va anodoBouv MANPWC OE €Va YEVIKO £VVOLOAOYIKO
HOVTENO.

+ AlG@opa XML PETOSESOPEVA EXOUV EMPEPOUC MEPLOPIOHOUC ONWC Nedia enavarapBa-
VOPEVA N PN €NAVAAQUBAVOUEVA, UMOXPEWTIKA N MPOAIPETIKA, ol onolot va pnv
ekPPAZovTal oTa NAaiola piag ovroroyiac.

5. ZXETIKEXZ EPTAZIEX

ITN SLEBVN EPEUVNTIKNA KOWATNTA, UNAPXEL PEYAAD £VSIAPEPOV YlA TN ONPAGLOAOYIKNA
OAOKANPWON SESOPEVWYV PE TN XPNON OVTOAOYIWV. Oa avaPEPBOUNE EVIEIKTIKA OE €pyO
OPASWV MOU A0X0AOUVTAL HE TNV EN(AUGN TOU MPOBANPATOC KAL MOU EXOUV AVTIHETW(OEL
HEHOVWHEVA PEPIKA ANG TA MPOBANPATA NOU NPOAVAPEPONKAY.

Ot (Lakshmanan kat Sadri 2003) oTnv gpyacia Toug, op{Zouv 6Tt 6Tav pia XML mnyn BEAEL
VO CUPHETAOXEL OE €va SIOAEITOUPYIKG GUVOAO MY WV, NPENEL VA CUOXET(OEL TA EVVOLOAO-
YK& 3edopéva T pe pia ovroroy(a. & autd 10 NAAIOL0, NPOTE(VOUV EVA POVTEAD OUOXE-
Ton¢ XML dtadpopwv (XML paths) pe PeTaBANTEC NOU SNAWVOUV KAACELC KAl ISLOTNTEC
uiac ouykekppévng ovioroyiag, aglonolwvtag t yAwooa XPath.

0t (Cruz, Xiao KAl Hsu 2004) 0TV GAV Npoogyyon Toug, CUOXETIZOUV Ta XML SESOPEVA HE
RDF 3€30pEva PETATPENOVTAC TA OTOIXE(D KAl TA yVwpiopata Twv XML eyypdgwy o€ RDF
KAQOELC KAL 13OTNTEC. Eva EMMAEOV XAPAKTNPLOTIKO TNE MPOCEYYIONE TOUC Elval n diaTn-
pNON TNC LEPAPXIKNE SopNC (Sopn—tepapxia) Twv XML eyypdpwv péca otnv RDF ovioAo-
yla nou dnpioupyeital yla 1o KABE €va and autd. ITn GUVEXELD, Ol EMUEPOUC OVTOAOY(EC
€vOrnolouvTal o€ pia KaBoAtkn ovioAoyia oTnv onola TBETAL TO EpWTNPA. T€ Pi{a EMNAEOV
gpyacia tou¢ dnptolpynoav pia yAWOoA yla va SNAWCOUV ONPAGCIOAOYIKOUC KAVOVEC
ouox€Tiong avdpeoa oe XML dedopéva kal RDF ovtoAoyiec. H yAwooa autn Baciotnke
omv RDF, ovopdZetat RDFMS kat a&lonote{tal yia va SNAWOEL OXECELC Kal BaBOUC 10SU-
vapiag (super, sub, equ) kat Aettoupy(ec Onwe npoodeon otoixe{wv (and).

Ot (Amann k.a. 2001) NAPOUCIAZoUV pia NPOGEYYLIoN 0NV oMnoia 0TOX0C £(val va EKUETAN-
AEUTOUV TN SOPN TWV XML SESOPEVWY Yla VA CUCXETIOOUV KOMPATIA TNC NANpoPopiag e
OVToAOY(EC. Ma va 0p{ooUV TOUC KAVOVEC €XOUV SNUIOUPYNOEL pid aNAn YAWOOO OUOXETL-
ong n onoia neplypagel Ti¢ XML nny£c a&lonotwvtag to XPath kat ouvaéel Ti¢ XPath dia-
SPOUEC EVOC XML eyypApou pe KAGOELC KA I3LOTNTEC TNC ovToAoy(ag. H npoogyyton Toug
glvat avaroyn pe twv (Lakshmanan kat Sadri 2003).

Ot (Lehti kat Fankhauser 2004, Lehti kat Fankhauser 2005) enttuyxdvouv T onpacloAoyt-
KN OAOKANPWON PETATPENOVTAC Ta XML Se3opéva o€ pia OWL kaBoAkn ovtoAoyia, opigo-
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VTOC KAVOVEC OUOXETIONC ot onolot eniong BaoiZovtat otny OWL. Me T Xpron TNC ouyKe-
KPHEVNC YAWOOAC Yla TNV EKPPAON KAVOVWY AVTIRETWNIZOUV NPoBANKATA CUVWVURIAC
Kal dopnc—tepapxiag.

6. MEAAONTIKH KATEYOYNZH

3TNV napouca €pyacia NOPOUCIAOTNKE TO NAG{GIO TNC GNUACIOAOYIKNG OAOKANPWONG
SESOPEVWY, EVW) 30ONKE 13laltepn ERpacn otn lepelvnaon Twv NPOBANPATWY Nou ago-
POUV TOUC KAVOVEC OUOXETIONG AVAPEDA OE £TEPOYEVN XML SESOPEVA KAl PETASESOPEVA
Kal o€ MAOUGIEC ONUAGIOAOYIKA HOPPEC, ONWC E(VAL Ol YAWOOEC OVTOAOYIWV. H SIKA pag
KATEUOBUVON EXEL NPOOSIOPIOTE( OTNV AVANTUEN EVOC HOVTEAOU yla Tn dnploupyia onpa-
OlOAOYIKWY KAVOVWY CUOXETIONG. Ta OEPATA NOU Ba £EETAOTOUV 0TN CUVEXELD TNC EPYA-
olag TNC EPEUVNTIKNG PaC OPASAC OTN CUYKEKPIUEVN NEPLOXN E(VaL

* OlLONHACIOAOYIKEC OXETELC MOU Ba ano30000V PECA AN TO HOVTEAD CUOXETIONG, UE 131-
al{tepn ERPaon oTIC OXECELC NMOU APOPOoUV XML PETASESOPEVA OTO XWPO TNC EMOTAPNG
™C NAnpogopiag,

* N ENAOYN N 0 OXESIAOUOC NAOUOLAC EKPPATTIKA YAWOOAC Yld TNV ané300N Twv onpa-
OLOAOYIKWY OXECEWY, Kal

+ 1 aglonoinon Twv oNPACIOAOYIKWY QUTWY OXECEWVY 0TN 31a3IKAG(0 HETACXNUATIOHOU
Kal andvinong Twv epWTNHATWY.
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