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Iepiinym

>TIC MEPEG MOLG, VUG OO TOVG EVEPYOVG TOUELG otnV Teployn} Tng Avéktnong ITAn-
pooplwyv eivor 10 TPOPANUE TG TPOSRaoNC, OVAKTNONG KOl OAOKATIp®ONG GTOlXElOV
omoONKeEVUEVMV OE VL LEYAAO OPLOUO PUGLKE KOTOVEUNUEVOV ETEPOYEVAV TTNYHOV. TTpo-
KEWEVOL VoL eMLTELY el KATL TETOL0, WoL GLVNOLGUEVT TTPOGEYYLoN €lvol 0 OPLOUOC EVOG
KOwvoU Hovtélov dedopévmv. TIavm and KGO mnyn vrdpyel Lo eeopuoyn M omoio
UETOPPALEL EMEPOTIOELS EKPPOUOUEVEG GTO KOV 0LLTO LOVTELD, OE ENEPWTIGELG GTO LLO-
vTéAo TG vrokeinevng tnync. H idta epappoyn eivotl vrebouvvn ylor T LETEOPOOT) TOV
OMOTELEGUATOV TOV EMGTPEPEL 1| TNYT], OE OPOVE TOL KOLVOU LOVTEAOL. TIpoypdipoto
7oL €MTEAOVV T€TOL0V €100V AelToVPYieg OmOKAAOVVTON UETAPOAOTES.

To 739.50 elvon évor TpOTOKOAAO YloL TPOGPOIGT KOl OVAKTN G TANPOPOPL®Y OO
etepoyeveig mnyéc dedouévmv to omoio amoterel 10 TpdTLTO ANSI/NISO Z39.50 kb g Ko
10 ISO 23950. Opilet évo k01v6 HoVTELD avoupop G TO ooio amotedeiton amd pio eninmedn
(yopic doun) Aloto mediwv tow Aeydueva Enueia Ipoofaons, méve ota omoio 0 xpNoIng
eKQPALEL TIC EMEPMTNOELS TOV, HECH UOG YAMGOOG AOYIKOV TEAEGTMV.

H dtodikocio Kafoptopon Tov Tpémov LETAPPOOTG TV apKETE omA®MV Z39.50 eme-
POTHCEMV OTN YAMGGO ENEPMTIGEWY KO TG OUEC TNG VRokeinevng mnyng elvor po
TOAOTAOKT dodtkocior, Lo kKot Tor dedopéva TnG TNyNg umopel va €xovv ovvoetn douri.
Avtikeipgevo g epyociog ovtig elvon n ebpeon piog Lebddov Yo To MNAmTIKS TPocdlo-
PLGUOS TOV TPOTOV UETAPPOLOTC KO YEVIKOTEPOL TNG AELTOVPYIOG EVOG LeToppaoTiy Z39.50.
H nébodoc ovtn Oa diver oto xpriotn ™ duvotdtnto vo ekepdilet Tig avTioTolyioelg omo
10 eninedo oxNua Tov Z39.50 Kol TOVG TPWTOYEVEIS TEAEGTES TNG YAMGOOS ENEPMTICEMV
0VTOV, 6TO SOUNUEVO LOVTEAD TNG TNYNG KOL TN YAMGGO ENEPOTHCEDV NG, LE EVaL EVKOAO,

OPKETE EKOPOUOTIKG KOl OOd0TIKG TPOTO.



ITpoxeévov va emtevyBel kdtt TéTo10 xpnopnomoionke n Iepryoaguxn Aoywxn. H
Heoryooaquxn Aoyuxn ToPOYEL EVVOLOAOYLKES YAMOGES Ol OTOLEG Elvou OPKETE EKPPOOTLKEG
KO APKETE KOVTA GTN QUOLKT YAWMGGO, Le ATOTEALEGIOL VOL ETVOIL EDKOAOG O XEPLOUOG OTd
tov omAS ypriot. EmnAéov, n [eoryoaqixn Aoyuxr mopéyet évo Tumkd TAaiclo HéGo 6T

omoio elvor dSuvorti N OVTILETOTION EVOG aplOLOD Bacikdv tpofAnudtov tov Z39.50.

Enénng  TIévog ®veTovTtOTOLAOG
oOnyntig Emotiung YroAoylotav
IMovemotiuio  pMng
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Declarative Specification of Z39.50 wrappers using Description Logic
Ioannis E. Velegrakis
Master of Science Thesis

Computer Science Department

University of Crete

Abstract

Nowadays, an active topic in the area of Information Retrieval is the problem of
accessing, retrieving and integrating information located in a number of physically distributed
heterogeneous information sources. In such a case, in order to achieve interoperability, a
usual approach is the use of a common reference data model. Over each source there should
be an application which translates each query expressed in the common data model to the
native language of the underlying data source. The same application is also responsible to
translate the results returned from the source to the common model. Such special applications
are called wrappers.

739.50 is a protocol for accessing and retrieving heterogeneous information sources,
which is the ANSI/NISO Z39.50 Standard as well as ISO 23950. It presumes a common model
which consists of a flat (unstructured) list of fields called Access Points which can be used by
the user to construct queries. It also specifies a common boolean query language.

The topic of this thesis is the creation of a method for the declarative specification of
739.50 wrappers. Translating the Z39.50 queries to the native language of the underlying
source is a complicated process since the source may be a data base or any other repository
with highly structured data. What we are trying to do is to find a method that would give the
user the ability to express the mappings from the flat Z39.50 data model and query language
primitive operators, to the structured source data model and query language constructors, in
an expressive and efficient way.

In order to achieve this, we used Description Logic. Description Logic generates
concept languages which are very expressive and easy to handle since they are quite close

to natural language of the user. Finally, Description Logic provides a formal framework for

il



tackling several issues of Z39.50.

Supervisor: Panos Constantopoulos
Professor of Computer Science

University of Crete
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Evyoplotieg

>10 onueio ovtd Bo 1B Vo EVYOPLOTIHGM BepUd TOV ENOTTN KOONYNTH LOV K.
[Tévo ®VOTOVTOTOVAO TOV OV EUTLGTEVONKE TNV EPYUGIOL OLLTY] KAOMGS KO Lo T Uéypt
Tdpo KoBodynomn Ko GLUPBOVAEC TOV. OeP® GTL M TETPEYPOVN GLVEPYOTTIO oG VIEpEe
KOOOPLOTIKT YLOL TOV EPEVLVNTIKG OV TPOGOVOTOMGUO.

Eniong, evyopiotd to uéAn g elonyntikig emtpomic k. Tidpyo Tlpito xon
K. Tdpyo T'empyokdTOVAO Y10l TIG EMOTKOIOUNTIKES TOVE TOPOLTNPTGELS KOl SLOPODCELG
otny gpyacio ovT).

Agv 8o uUmopovoo Vo TOPOAEIY® vor To €vor LEYAAD EVXOPLOTH GTOV eMPBAETOVTOL
mg epyociog Lov k. Baciin Xptotoeidn yiow tnv dyoyn Tporylotiké GuvePyasion Lo,
TNV GOOTI TOL KOOI YNNG KOl TLC YVMOGELS, TG OTTOTEC AMEKTNGX KOVTE TOV TOL TEAELTOLCL
dv0 ypdvio.

Oa Ttpémel vo vy aploTiiom to Ivatitouto ITAnpoeopiknig tov LT.E. kou kvplmg tnv
Ouédo ITANPoEoPLOKHY ZVGTNUATOV YLOL TNV VAIKOTEYVIKT VTOGTHPIEN TOL LoV TopEiyE
ToL TEAELTOLO X POVLDL KO TIG EVKOUPIEG TOV OV €BMCE Yol GUUUETOYN OE dlebvT| GLuVESPLOL
Ko ovvovtiioels. Evyoplotd eniong 1o Tuipo Emotiung Yroiloyiotayv tov I . yio
10 oUYYpovo TEPPEALOV epyaGiog TOL LOL TOPEXE KO TIG YVMOOELS TOV OV €0MCE
NV gukoipio vou amoKTHo®. AV Kol 0l 6GTTOVIEG Lov cuveyilovtan e éva LeyodvTepo
TOVETLGTAULO ULOG LOLKPLVG NTtelpov, oL 7 xpovia Tov Tépaca 6e vt B Lo peivouv
v TévTo aEéyooToL.

Axoun, o 16eda vo evyaplotiicm TV Mapio Tpdiko yior tn forifeto kot cuumopdi-
OTOON TNG OTLG OVCKOAEG GTLYUESG TNG GLYYPOPTC TNG EPYOGLOG LTHG.

To peyoAdTeEPO OUMG VY aPLOTH o’ dAovg To a&ilouv ot Yoveilg Lov. Av éptaco o€
0V TO TO ONUELD TO XPWGTAEM GE LTOVS KOl LGVO. AKOUOL KOl TNV TAOVGLOTATT EAANVIKT
YA®OGoo etvorl addvato vo Bpebodv AEEELS YLOL VO TOVG EKPPAGM TIG EVLYOPLOTIEG LOV YIOL
TOVG KOTOVE TOVG, TIG olywvieg Toug Ko Ao d6a Busiocay otn L Tovg Yo TNV Lépemon
KOl TVELUOTLKT] LOV KOAALEPYELDL. ATLO TNV TAELPE OV TO EAGYLGTO TOV UTOPX VO KEV®
€lVOL VO TOVG OLPLEPMCM TNV gpyocion outh, eEAnilovtog 6Tt KaTdeepo vor avd ovTéElog
TOV TPOGOOKLAOV TOVC.

I'évvng E. BeAeypaxmg
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eodAono 1

Elcoyoyn

1.1 To npdépfinuno

O1 mAnpogopieg Ko Tor dedouévor Tov elvor ofjuepor SoBEGLOL TPOG OVAKTN O,
péom tov AtodikTvov, Ppiokovtol amodnkevuévo Kol Kotoveunuévo oe évol eydAo
oPLOUS OO SLOLPOPETIKE OLVETTVYUEVOL GCVOTILOTOL, TTOPOVGLALOVTOG Lol LEYEAOV EDPOVE
etepoyévela. OL TopGyoVvTEG TNG ETEPOYEVELXS CXLTNG TTOLKIAOVV. Ol dloupopeTiKég orvayKeg
UETAED TV XPNOTOV TOV SLo@OPOV EQOPULOYMY KOOMDS KO 01 SLOPOPETIKEG OYELG UE TIG
omoieg kaBévog BAEmel TV TANpoopia, 0dNYOVV GE SLAUPOPETIKOVE TPOTOVE THPAGTOCTG
¢ [Mad96]. Emiong, n oo mAnpo@opic unopel moArég @opég vo Ppicketon oe TOALY
CUUTANPOUOTIKE TUfUOTO, KoToveunuévo oe évoy oplopd aveCoptitov Tnyoy. Xe
oVTh Bor Tpémel vou TPooTebel KoL TO YEYOVOS TNG XPNOMNG SLOPOPETIKMY TEXVOLOYLAV,
GUOTNUATOV KOl TAOTEOPUAY, Yol TNV NAEKTPOVIKY Oloxeipion Twv dedouéveov. To
TOPOTEV® £YOVV GOV OTOTEAESLOL TNV VTTapEN SLoipopomoticemy HeTo&d TV TNY®V OTOV
Tpémo amobrikevong (apyeio diokov, TABA, ATl AT'), 6T0 Aettovpyikd cvotnuo (UNIX,
Windows NT), 610 LovTtéLlo TopdoToon (Oxeclokd, OVTOKEVIPLKG), 1§ okOUOL KO GTO
xpnoponotovuevo cvotnue (ORACLE, SYBASE, 02, IRIS). Méca e éva T€1010 TAC{G10
01 YA®WGoEG KoL 01 LEB0SOL TPOGTEALNLCT|G KO VALK TNONG EIVOL TPOYULOTIKA KL 0CUTEG LLE TN
oelpdl TOVg eTEPOYEVEILS.

ATS TNV GAAN pePLE, Le deSOUEVO TOV 0AOEVHL KoL LEYOADTEPO OYKO TANPOPOPLOV
7oL yiveton GYjUePO NAEKTPOVIKE SLOLBEGLOC, O AMOTEAEGUOTIKOG KOl AMOSOTIKOG EVTO-
TIGUEE, OVAKTINOT Kol GUVILOCUOG GTOLYELWV amd YEMYPOPIKE KATOVEUNUEVES TTNYEG
omoTeEAEl TPOYUOTIKG (ol TPOKANGCT YIoL TNV OVATTLEN TNG OIOPOUTNTNG TEYVOAOYIKNG

VTOJOUNG TV AEPOpwV TNG TANpogopios. H texvoroyiow vty elvon amapoitntn yio

1



2 epdiono 1. Etcoyoyn

TNV OMOTEAECUOTIKOTEPT KOl TOSOTIKOTEPT) OVAKTNOT OEGOUEVOV KOl YVOGEWV 0TS TO
dlkTvOo, oTPIEN ATOPAGEWY, Ko G €va, BoBd TV owtoloTonoinom TG dpGong opyovi-
ooV Kou emyelprioemv. I'iveton Aowmdv eavepd, 6Tt N SIHAELTOVPYIKOTNTOL GLGTNUETOV
KOl EQOPUOYAV dNA. M 1KOVOTNTO VoL EPUNVEVOLLLE, VO Lotpalopoocte Ko vo xeiptlo-
poote TANPoeopieg amd etepoyeveic mnyég, amotedel focikr| avéykn. o vo emtevy et
KGTL T€T010, TOL SLBPopo GLGTHUATO O TPETEL VoL €YOVV GUULQ®VT|GEL, TOVAGYLGTOV, GTO
ONUOGLOAOYIKS TEPLEYOUEVO TOV OVTHAAXACGOUEVOV GTOLXEI®V, 1] OTMG AAMM A€yeTOn
va €xouvv emPBefonmuévn T onuactoroyixy StadettovpyLdTnTa, Oéua. to onolo omoteiel

Baoikd medlo €pevvog 6ToV TOUED TNG EXGTHUNG VTTOAOYLGTMV.

Ta televtodo xpdvia, Evog LeyHAOC aplOUOC EpymV, £xEl KAVEL TNV ELOEVION TOV, UE
okond TV avoltnomn LeBddmV OVTIUETMORLIONE TOV TPOPAUOATOC TS CNUAGLOAOYIKNG,
GUVTOKTIKNG KOl AELTOVPYIKTG eTEpOYEVELOG. TTopdAANAQL, Yo TOV 110 OKOTO, YiveTon Ko
Lo TPOGTAOELO TPOTVTOTOINONG TV SLAULPOP®V AELTOVPYL®V TPOSPOION G KoL OLVEKTNONG
dedopévov. 'Evo amd ta vtépovio. GTILEPO, YOl TO GKOTO otLTO, TPOTOKOAAN Elval TO
739.50 [ANS95].

Ipdxerton Yo évo TpwTéKOALO oTNPLLOUEVO OTNV OPYLTEKTOVIKT TOV client/server.
To 739.50 xoBopilel Ta oTadepd UNvOLOTE TOL B0 TPEMEL OLVTAAAOYOOVV HeTa&D eEvmn-
PETOVUEVOD KoL eELTINPETN, KAOMG KoL EVOL LGTNPO GLVTOKTIKGS YO AVTH, EMLTPENOVTOG
MV TPOGTEANCT) KO avEKTNGN 0TolovdNoTe £100VG dedOUEVAOV. TOUQOVO, [LE TO TP®-
T6K0AAO, 0 Z39.50 eEvmnpetovpevog PAEreL TN douny Tng mAnpoeopic g Béiong cov o
eninedn Aoto nediwv - onuelov TpOGPoon - Kol SLOTLTWVEL TIG EMEPMTICELS TOV TEV®
oto nedia ovtd. Eivor evtvn tov eEumnpétn vo petaepdoet To onpeio tpécfoong ko
TOVG TEAEOTEC TNG YAWMOGOG EMEPWTHOEMY TOV Z39.50 oL Y pMoLomolel 0 eEvmnpeToiLe-
VOG, OTIG doUEG Ko TEAEGTEG TNG YADGOOS TNG LIOKEIEVNC TOV eEumnpétn anynig. Me
oV TpOTO aLTd Aettovpyiog, To Z39.50 elvon duvartd vor vTILETOTIGEL TO TPSPANUAL TNG
ONUOGLOAOYIKNG ETEPOYEVELOG, TO TPOPANUO TWV SLHPOPETIKMOV LeBGdwV TpdsPoong oto
TOLK{IAQL OO KEVTIKE GLOTHLOTOL, KAUOMG KL TO TPOPANLLOL TV SLOLPOPETIKMY YANOCTHOV
enepOToe®V. TevikdTepa, N TPOGEYYLON TOL ckoAoLOeiTOon Gt SLdpopal emimedol £TEPO-
vévelog, elvor n emA0YT TIG TO TPWOTOYEVOVS AVOMNG, TNG AVONG oL €lvol TePLGGHTEPO

KOWV).
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1.2 Avuikeipevo tng epyociog

Ané o Pootkdtepa TpoPALOTO KOTE TNV €QUPLOYT TOV Z39.50 Tédvem omd po Tnyn
mAnpogopiog elvor 0 KaBOPIoUOS TOV TPOTOV LE ToV omoio B yivetol 1 Hetdppoon omd
m YA®WGOoO ENEPOTHOEMY TOL Z39.50 6N YAMOGO ENEPMTNOEMV TNG TNYNG. (Tl TETOL0
yiveton avtietoryilovtog kébe onpeio tpdsPoong (EI1) oe dopuég tng vrokeinevng TNYNG,
KOO Ko kEBe TeAeoT| ovoll1|TNONG, OE TEAEGTEG TNG YAMGSOG ovollnTioE®VY TNG TNYNG.
Ot avtiototyicelg avtég Oa mpénet vor opilovton 660 10 duvartd To eOKOAX Yo TO XPNOTN,
KoBw¢ eniong dev Bo mpémel vo amontovvton xpovoPopeg kol eninmoveg dadikocieg oe
TOOVEG TEPITTMOCELG OAAOYDV TOVG. O €0KOAOG KOl 0od0TIKGG KOBOPIGUHS TOVL TPOTOV

UETEPPOON G OOTEAEL TO OVTIKEIUEVO TNE TAPOVCOG EPYAGLOG,

Mo cvykekpluéva, To TpdPANUO To 0oio Bl LoG AmoGy OAN|CEL Elvol 1| KOTHGKELT
oG TANPOPOPLOKNG EQopLoyng N omoior Bor Aettovpyel o¢ LeTa@POoTIC (Wrapper) yio.
EMEPWTNOELS KO OEQOUEVOL CUUPMOVOL HE TO TPWTOKOAAO Z39.50 e PBAoelg dedouévav
N yvocewv. O péAog g Oa elvorl N UETAPPOIOT) TV ENEPMTHCEMY TEVE® GTOL GLLELOL
npéoPoong (ZI1) mov kabopilovton and éva Tpoeid Z39.50, o enep®TOELC TAV®D GTNV
TporyLortikhy doun| Ko dedopéva, tng Tnync. O KaBoplopog TV ovTIoTOLY{GE®MV GTIG OTOTeg
ompileton N petdepaon, yevikd dev eivor omAny dodikocion oAld cLViB®g opKETE
TOAOTAOKN. ALTO YoTi M TANpo@opion mov ekepdlovv ta XIT dev elvor mévtote pnTd.
TOPLOTEUEVT) OTNV TINYN, CAAS umopel vor amotedel Tuuor Tne. Attior owtov, elvon to
yeyovog 61t ouvifwg o dtdipopal TPo®iA mov KaBopilovv tor ZIT KoL T oNUOCLIoOA0Yio
TOVC, ONuLovpyovvVTaL amd opyovicpovg (CIMI [con], AQUARELLE [AQU]) ot ortoiot dev
€YOovV TANPT YVOOT TOL GYNUOTOG KOl TNG ONUOCLOA0YING TV OeSOUEVMV TOV TNYDV
OTLC omoleg TPOKELTOL VOL EQPOPUOOTEL TO GLYKEKPLUEVO TTPOPIA.  AT® amd évo TéTolo
YeEYOVOG, TO TPOPANUO TNG avTioToiylong unopel vor Bewpnbel cov TpoPANUO oplopov
oyemv (views) Tevm otor dedoUévo TG TNYNs, Mo dyn vy kébe avtietoiynon onueiov
npécPoonc.

Ewdikdtepa, 0o meprypoel évog tpdmog v 1o NAmtikd tpocdiopioud (declarative
configuration) TV GYe®V CLTAV KO KOT' EMEKTOGT TOV TPOTOV AELTOLPYIOG TOVL HETO-
@pooT. Me 10V 6p0 "ONAOTIKG” eVVOOUUE OTL deV OIOLTEITOL | GLYYPAET TPOYPOUUUETOV
yioe KGOe duvorty avTioToiylomn evog tpo®iA Z39.50 pe tnv vrokeipevn Béion, Kot n ovoro-
pOoymyT| EKTEAEGILOV KMOIKO GE TEPITTMOCELS OAAYDV. O xprioTng omA®S Bor Tepryp et
TIG OLVTIGTOLYIGELG e OLPOLPETIKO TPOTO GE Ut LYNAOV EMTESOV EVVOLOAOYIKT YADCGOL

(concept language), n omoio elvon KOVI& 61N PUGLKT YADGGH TOL Xpriotn. TeMkdg 6TdY oG
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4 epdiono 1. Etcoyoyn

eltval n dnuovpyio enepmtiicemv, PACEL TOV OVTIGTOLYIGEDV LTHOV KO KOTE GUVETELCL,
N QLTOUOTT LETAPPOOT) TV ETEPMTHGE®V Z39.50 oe emepMTHOELS TNG VIOGTNPLLOUEVNC
oo TNV vrokeinevn TNYH YADCGOC.

o Tov oplopd TV ovTieTolyicemy ypnolonoonke évol apnpnuévo Lovtéro
¢ myNG, To omoio amoteAeiton omd évvoleg, ovTikeievo, Kadmg ko LeTo&H TOVG G-
oyxetioelg, Kou 1o omolo Aeltovpyel cav €va Koo evVOlOAOYIKO LOVTEALD TOL GLVOEEL
TOV KOGUO TOV TEMK®V YPNOTOV UE TOV KOGUO T®V LIOKEINEVOV aveEdpTnTov Tnydv
TANPo@opiog. I'iol o xePLopd evég TETo10V €160VE LOVTELOL M X PN OLULOTOINGCT TNG TEYXVO-
Aoyilog amd ToL GLGTAUOTO TOPAGTAUCTG YVACEWDY, CLVOLOELKVVETHL GOV TOV EMLKPOTEGTEPO
vroymouo. ITo cuykekplpuévo omopacicnke n xprion g Ieprypoeiknc Aoyiknig [Bor9s]
YO TOV OPLOUG EEELSIKEVUEVMY OVIOAOYLMV KO TN GLGYETIOY| TOVG LE TOL EVVOLOAOYIKE
HOVTEAQL TV TINYAV YPNOLOTOLAVTOS Vol KOWVG BempnTIKG QOPUOAIGUS.  GTL TETOL0
etval duvatd 6to Pabrd Tov N EKEPOGTIKT duvartdtnTa TG [eprypopikng Aoyikng (TTA)
VREPKAUAVTTEL YVOGTOVS POPUOALGLOVE TTOV X PT|GLULOTOLOVVTON GE BAECELS deSOUEVOV OTTMG
HOVTEAQL OVTOTITOV-CLOYETIGEMV KOl KANpovouKOTNToG KAdcewv. Eniong, n ITA, extdg
ond YAOooo mTopAoTaon G 0eS0UEVOV, UTOPEl Vo YPNGLLOTOINOEl Ko GOV Lol OPKETH
EKQPOIOTIKT] YAMGGO EMEPMTHGE®Y OTMG Topovotéletat oto [Bre9sal.

ITpénel vo emtonpuovOet 6tL 0 MNAWTIKOG TPOGIOPIGUAS TOV SLOPOP®Y OVTIGTOLYN -
GEMV KL TNG Aertovpyiog TOV UETOPPAOTY, TPOCPEPEL TO TAEOVEKTNLLOL TNG EVKOANG KO
ypNyopNG daryeipiong amd 1o ypNoTn, TNG EVKOANG EVOMUETOONS GTO GVOTNIO KOVO¥-
PLOV TNYOV TANPOPOPLAV, EMLTPENEL T GUGTNUOTIKT] THPAGTOCT) TOV GLAAOYIGUL®V TOV
yivovion yior TNV omévInom HoG ETEPMTNONG, Kot TEAOG KEVEL SLVOLTY] TNV EVNUEP®ON
TOV YPNOTOV GYETIKA LUE TNV TOLOTNTO TNG TEMKN G amdvTnone. ITopdAAnAa pe Ao cvté
N xprion g A napéxel oprtouévo EMTAELOV TPOLOVTO-OVVOTHTNTEC TOV GLVTEAOVY GTNV
OLVTILETONLOT EVOG OPLOUOV Y OPOKTNPLOTIK®V TPOPBANUETOV TOV TPWTOKOAAOV.

H epyacio avt €yve ota mhoicio twv tpoypoapupdtov AQUARELLE [AQU] kot
CIMI Interoperability Testbed [prob] to oroio EAafov xdpa TpOGEOTOL, KOL GTOL OO0 KO-
TOOKEVAOTNKE VO Server-uetoppootc Z39.50 yio pior onuoictoroyikr| Béon dedouévmv

LLE LOVGELOK G OLVTLKEILEV L.

1.3 H opydvoon g epyoociog

10 xke@GAL0 2 yiveTon (o TopovGioeT ToV TPWTOKOAAOL Z39.50, Tav PBacikdv

SLUVOTOTI T®V TOV TPOGPEPEL KOOMG KOl TOV TPOTOVL AELTOLPYLOG TOV.
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¥t0 xepdiono 3 opileton ko mEPLYPAPETONL OVOAVLTIKG TO TPOPANUC TNG UETH-
epoong, eldikétepa 6to Z39.50, 10 omoio amnoterel to Pacikd TpSPANUO TOL 1| TOPOVGOL
epyacio TpoomoBel vo EMAVGEL XT1 GUVEYELD, TEPTYPEPOVTOL SLELPOPES TPOGEYYIGELS GTO
TPSPBANUOL QLTS OO SLOPOPETIKEG TEPLOYES EPOPUOYWV KO LUE SLOPOPETIKE 10N TTNY®V
TANpoopioc.

310 Ke@GA0L0 4 YIveTou Lo VoAV TLKT) TTEPLYPOLPT| TNG VAOTOINGM G EVHG LETOLPPUOTI
739.50, n omoia éytve oto Aol TV €pymV IOV TPoovoPéponKay. O UETOPPOGTNIG
QVTOC KOTAGKEVAOTNKE MOTE VO AelTovpyel TEvm otd 10 ZVOTNUC ZNUOGLOA0YIKOD
Evpetnplacpuot (ZXE). H vAomoinon outh ékove opoth pio Gelpd TpoPAnUETtov tov
TPOTOKOAAOV TOL OTTOT0L KOl TEPTYPELPOVTOLL.

¥10 KePAAoo 5 yiveton pia mpdtoom Yo Tn xpnoponoinong e Ieptypo@iknig
Aoy G Yot TO MNAMTIKG KaBOPIGUS TOV TPOTOL AELTOVPYIOG TOV HETOPPUCTH. ApyLkd
nopovotdleton n Ieptypogikn] AoYLKn Ko 6T GUVEYELD TG CLVTY) UTOPEL VoL epopLooTel
6ToVG UETaPPOOTEG Z39.50. TEAOG, TapOoLGLALETON oL OUEOOL OO TAEOVEKTHLOLTOL KO
AOGELG TOL TToPEYOoVToL omd TN X PNoN TG CLTH.

To Ke@AAoL0 6 amotedel TV eNiAOYO TNG TOLPOVOOG EPYOGLOG KOl 6TO 0moio yiveton
Lo YEVIKT] ovOio KON O Ko 0ptopéveg kpioelg. TTopdAAN Ao, ovoupépovTon Ko OpLGUEVES

UEALOVTIKEG KOTELOVVOELG 1] BéIorTor TOL B Tpémel vou LLeAeTn 000V .

Iodvvng Beieypdixmng



epdiono 1. Etcoyoyn

Tuiuo Emoetiung YroAoyiotav



£QGA0N0 2
To npwtdxorro Z.39.50

>y evotnto avth Bo yivel o eteorymyr 6to TpoTékoAlo Z39.50. O ooy oAnBovUE He
NV TEPLYPOLPT] TOL POGTKOD TOVL LOVTEAOV, TNG YANOGOC ENEPWTIGEMV TOV Y PTNGLLOTOLEL,
TG Aertovpyieg Tov, KoOdG Ko Le opiopéves Pooikéc évvoleg ovtov. ol avoALTIKEG
TANPOQOPIEG 0 xPNOTNG UTOPEl VO emGKePTEL TNV ENIONUN 10TOGEAMSOL TOV TPMOTOKOAAOL
[oC].

Enionuoe 1o Z39.50 [ANS95] ovoudleton American National  Standard
Institute/National Information Standards Organization Z39.50-1995 Information Retrieval
(Z39.50): Application Service Definition and Protocol Specification. Anote)el évo TpdTLTO
yior oovallTnom Ko ovaKTnom TANpoeopt®y. Ipotdenke to 1984 pue ckond tn yp1ion Tov
yioe ovakTnomn PiPAoypopitk®dv SedoUEVMV KOTOVEUNUEVOY GTO AlodikTvo. YREpyovv
TOAAEG €KOOGELS TOV TPOTOKOAAOV e TeEAevTaia eykeKpLUévn TNV €kdoom 3. 'Exel emiong

yiver amodextd amnd Tov Atebvny Opyaviopd Tvrmoroinong ISO Gov To tpdTumo I1SO 23950.

Amotelel TpwTdKOALO YO TO eTimedO e@apuoywv (application layer) Tov LOVTEAOL
OSI kon xaBopilel Tov TpOTO e ToV 0010 3O VITOAOYLOTEG LTOPOVV VOL ETLKOLVMVI|GOVV.
YKo TOL elvor VoL LVTILETMORIGEL OPLGUEVH, 0TS TOL TTPOPANLOLTOL TOV GLVOVTOVTOL KOTE,
mv pdcsPoon Kot avaKTnon SedoUEVmV omd UL TANOMDPOL ETEPOYEVAV KO KOTOVEUN-
UEVOV TTNY®OV TANPOPOPLOV. AlevkoAvvel TV tpdcPoon oe awtéc, opilovtog ovotnpd
TIC CLUVOPTHCELS KO TOL WVVOUOL Tor otolor Bor mpémel vor avTadloy 0oy petold twv
EMKOLVOVOUVIOV VTOAOYIGTIKGV cuoTnudtmy. Ewdikdtepa, vrootnpilel tnv avédxknon
dedopévmv pésa omd évo kortoveunuévo client-server meptBGAiov, 6mov €vag VTOAOYIGTIHG
Aertovpyel cav client oTéAvovtog UNVOUOTO-ETEPOTCELS O évoy AALO TOL Aettovpyel
ooy server. O televtoiog opo¥ emeEepyaotel TNV enepdTNON eMoTPEQPEL oToV client To

oanoteléonatd TNG. To AOYIGULKG GTOV Server ENLTPENEL TNV EKTEAECT] TNG EMEPWTNONG OE

7



8 e@dAono 2. To tpmtédxoAro Z39.50

neplocdTePe; oo pia BEoELS TOLTOXPOVE, KOl EMOTPEPEL TOV TANOAPIOUO TOL GVVOAO
TV EYYPOLO®Y TOL Ppébnkoy vor 1Kavomoloby tor Tpocsdloptiduevor omd TNy enepdTNOoN
Kprtiplo.  otémy, o client unopet va {ntiicel eMAEKTIKE AVEKTNON EYYPOLOV.

H 1ox0¢ 00 Z39.50 éyxerton 670 Soywpioud g Semognic xprione otn ueptd
tov client, and tig Pdoelg dedouévmv, 1| TG unyovég ovolinong mov doyelpileton
0 server. XOUQOVO UE TIG TPOSLHYPOPES TOL TPWTOKOAAOL OAol ot clients PAémovv
pe tov 1810 OpOLOUOPPO TPOTO TNV TANPOPOPIR, KETL TOL EMLTPENEL TNV OAOKANPMOON
etepoyevov dedouévmv (heterogeneous information integration) méved omd pior HeYGAN
TOLKIALOL SLOPOPETIKAV TTNYDV TANPOPOPL®OV. [Moe95].

To mpwTOKOALO elvarl ToTaVATOALOUEVO OTLS OUVOEDELS (session oriented) Kou T
owationon xataotdoewv (statefull). To mpdto onuaivel 6Tt yio TNV enitevén emkotvoviog
peto&H client kou server, o Tpémetl vo oevory el KAmolo kovdit ovvdeong Leta&h ToVG TO
omoilo Bo Topoeivel avolkTo yior 660 Sdotnua dtopkel N extkotvovio owt. To devTePO
onuaivel 6t evOLUESES KOTOOTAGELG TNG EMKOIVOVING SOt povVTOL KOl UTOPOVV VoL
XPNOUOTOINO0VV GE LETAYEVECTEPES YPOVIKEG OTIYUES. Tlo mopddetypa, o client umopet
VO GTETAEL L0 ETEPTNOT GTOV SErver 1 Omoiol Vo XPMNGULOTOoLE v GUVOAO OOLVTI|GEDY
TPoePYOUEVO amd TpoYeVESTEPN eMePpMOTNON. TTopdro mov To Z39.50 dnuovpynidnke op-
YUKA Y10 VO, TKOVOTTOLT OEL TLG OLVELYKEG TNG KOVOVIoG TV BIRALOYPa@LK®Y TANpOQOPLOV,
ol Tedevtoieg ekddcelg LTopovV Vo xpNnolporonBovv ylor owvollyTnon Kot avaktnon
OTOLOVONTTOTE £100VC dESOUEVAV. OU®C, O TPOGOVOTOALGUEVOG TTPOG TIG BLRALOYPaQLKES
TNYEG TANPOPOpiog oxedOCUOC TOV, OnNutovpyel o cetpd TpofAnUé Ty To omoio Ko Oou
TEPLYPOUPOVV GE ETOUEVT EVOTNTOL.

v evétnToL ToL 0LKOAOVOEL TEPTLYPEPOVTON GUVOTTIKA 01 BOGLKOTEPES VRN PECTES
T0V Z39.50. Xtn ocvvéyeln, mopovctdleTol To LOVTELO SeSOUEVMOV TOV, KOOMG KoL M
YADOG O EMEPOTIGE®V TNV OTOLOL PN OLUOTOLEL.  TOTLY, YiveTon o ovo@op & GTOV TPOTO
ovEKTNONG TV dedopévmy. TEAOC, TPy yivel ovo@opd 6TLC LEALOVTIKEG KOTELOVVOELG

TOV TPWTOKOAAOV, TEPLYPAPETHL 1| Boioikr| 6T0 Z39.50 évvola Tov TPOQiA.

2.1 Ynnpeoieg

Ot duvortdtnTeg ToL Z39.50 Kb Ko 0 Tpdmog Aettovpyiog Tov, kabopilovrot amd
TIG VRN PEGLEG TIG omoieg mpoo@épel. Mo kéibe vrnpecio, opileton évor GHVOAO UNVLUETOV
to. omoiow B wpémel var avToAAoyBovv peto&V client ko server kKoté T xpion TNg

VN PEGLOG.
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otd TV évopln Wog emtkotvmviog ypnolonoteitor m vanpeocio Initialization.
MoMg yiver n 6Hvdeomn Tv SO VTOAOYIGTIKOV GLoTNUETOVY, 0 client otéAvel W Init
request KoL 0 server omolvtdel Pe ol Init response. ot TNV AVTOAAOYT] LLTH TOL dVO
cuoTHUaTo. amoPoGilovy TIg SEPOPES TAPOUETPOVS TNG EMKOLVOVING, OTMG N €kd00M
TOL TPOTOKOAALOV TOV B0 X pNGUYLOTOINOel, TO LEYEDOG TV THKETMV TOL OOl LVTOAALGGOLV
Ko dAAo. Emiong, ylveton miotonoinon tng tautdTnTog ToV Xp1Notn Yo Vo eAeyy0el n

Yropén M un dikondpotog tpdspfoong oto dedouévor To server.

H Search amotehel 1 Paocikn vanpecio tov Z239.50. O client 6téAvel évor Uvouuo
Search request 6to omoiot {ntéiel TNV OVAKTNON TANPOPOPLOV BEOT KATOL®Y TPOdLOrypoL-
@OV OV B€TeL. AVTO YiveTon LEGM LG EMEPADTNONG 1) OTOLOL TEPLEYETAL GTO UNVULULDL OLVTO.
O server 00 TPEMEL VO LETOPPAIGEL TNV ENEPMTNOT) OLLTY| OTN YADNCGO EMEPOTIGE®V TNG (M
TOV) VTOKeILEV®V TNYDV. Metd TNV ekTéAecn TG, oTéAveTal Tiow 6Tov client évo uivopo
Search Response [ie TOV TANOGPIOLO T®V EYYPUO®OV TOV TNYDV TOL Ppédnkay vo 1Kovo-
TOLoVV TIG TPOdorypopég mov OpLie M enepaytnom. Eniong, oto urvopo meptéyeton Ko évo
évopua to omoio yopoktnpilel To GHvoro amavtiicewy. O client propel vo xpnoiomoticet
70 GVopal orVTO V1oL LEAAOVTIKEG 0LVOLPOPEC GTO GUVOAO aLTO, O VEeg emepmTioelg (AGyo
MG WOTNTOG TV SLOTNPNTEDV KOTOOTAGEWY TOL TPMTOKOAAOL), 1| vor {ntricel pnteg
OVAKTNOT OPLoUEVAV GTOLYElWV amd To GHVOAO awtd. To tedevtoio yiveton GTEAVOVTOG
o Present Request tng Present vinpeciog, m omoior mpocdiopilel T1¢ mpog avAakTnon

eYypopéc. O server omovtdel GTéAVovTag Tao dedopuéva avtd Léco oe évol Present Response

U1 VOULCL.

Télog, n vanpecio Close xabopilel Ta unvopoto Close Request kol Close Response,
ToL omoloL OTEAVOVTOL TPOKELUEVOL Vo AGPet TéAog o Z39.50 chvdeon petod client Ko

Servre.

Ye mepintwon mov cvuPel kémoro AdBog Ko M dtadikocior opylKonoinong, enepm-
Moneg, M avAaKINoNG SeSOUEV@V OevV UTOPESEL VOL OAOKANPpmOEL, TdTE TOw unvouarto Init,
Search, Present kon Close Request, umopoOv VoL TEPLEYOVV TOV KMOLKO TOV AGBOVE OV

éLoPe yopoL.

TéLoc, 610 Z39.50 opilovton Ko oplopuéves AALEG VIINPEGieg OTWE YLoL TAPASELYLOL

N Scan M n Sort, o1 onoieg SUMC dev B LOG AT OACOVY GTNV TOPOVOOL EPYAGLOL.
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2.2 Movtéro dedouévev

Ipoxeévou vor emtevyBel dtodertovpylkdtnta, Bow mpénel 1660 ol servers 6Go
Ko ot clients va €gouvv évar Kotvé HOVTEAD avapopdis, €vor KOtve LOVTEAD SESOUEVM®V.
10 Z39.50 10 poviéAo owto elvar pio eninedn AMloto mediov otnv omoia o client umopet
Vo SLOTLTTAVEL TIG EMEPMTIGELS ToL. H onuocioroyio twv mediwv kabopiletar and to
eKdotote TPOGiA (BAEne 2.5), dev kaBopileTol OUMC KATOL0¢ GLYKEKPLUEVOS TUTOC, SO,
00Ute cvoyetioelg petafv Touc.  'ETOL emEpOTNOELS EKQPPOCUEVEG G OVTA, €ivon oo
EMEPMTNOELS EKPPACUEVEG TAVE® GTO GYNUO oG xaboduxrs oxéons (universal relation)
[U1182].

Ta medla cvtd, otnv oporoyior Tov Z39.50, amoxaAovvtol Use Attributes. AvTi-
otolovv ota Znuetor ITpdoPaong (access points) Twv Booewv dedopévav, (Le cuvtopio
>IT). Avtég Ba elvort 0 dpog mov B ypMNGLLOTOLEITON GTOV OVOLPEPOLLOGTE GE QL TE OO
€ddd ko oto e€NG. H AMota twv ZIT dev eivon otortiky]. Mmopel vow eumhovTioTel e véa M
vo yivel TapaAnym oplouévmy, TPoKeEEVOL N AloTa vor lvor KOTEAANAN Yo epoplLoyn
TOL TPWTOKOALOL GE VE®V KOVOTNTWOV €QopoYES. To mpdto 6 hvoro XIT mov oplotnke,
oavoeépovtav oe BipAloypopikd dedouéva ko amoxkaieiton wg "BIB-1 Use Attribute Set”.
Metayevéotepa, onuovpynomxkay Kt GAAo, dtwg yla mopdderyuo to "CIMI Use Attribute

Set” mov oEVOVVETOL GTN LOVOELOKT] KO YEVIKOTEPOL TNV TOALTIGULKT KOWVOTNTOL.

2.3 TA®GGCO eENEPMTNGEOV

To mpwtéKoAro opilel évar apOUd omd THMOVG EMEPMTHGEWY TOL UTOPOVV VO
xpnooronBovv. Ot Bactkol eivorl dVo: o type-0 ko o type-1. O type-0 ypnoyuonoteitol
TPOKEWEVOL VO OVOTUPUCTIOEL UL YAMOCGO ENEPMTHCEDV M omoia dev koBopileton
oo TO0 TPWTOKOALO KOl TPOEPYETOL OO TOTIKY CUUE®VIOL HeTOED TV dV0 EMKOIV®-
VOOVIOV LIOAOYLOTIK®V GLOTNUETOV. &1L T€Tolo0 SUmGg dev cuvtelel oty emitevén
dtorertovpytkdtntoc. O tomog type-1 eivol o Bootkdtepog kou k6Be Z39.50 server 1
client elvou Loy pe®UEVOC VoL TOV avaryvopilel. Amotedel de, T yopoKTNPLOTIKY YADOGO
enepwtiicewv tov Z39.50.

O type-1 1ot0p1ké amoxoAeiton ko Reverse Polish Notation (RPN). Avomoplotd
AOYLKEC EMEPMTNOELS, EXOVTOG ML GVVTOEN OTNV OTOlol TPWTO AVUPEPETOL O TEAECTIG
Ko €mEITo. koAovOoVUV ot Tedectaiol Tov. H ovvtaln out dev dnuovpyel coGoeleg
WG TPOG TN oelpd ekTéAEONC, Ko €Tl dev amonteiton M xprion mopevOécewyv. Ot RPN

EMEPWTNGELG UTOPOVV EVKOAN VOL OLVOTTHP OO TOO0VV GOV SLAOLKE OEVIPQL, LE TOVG TEAECTEG
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Gov e0MTEPLKOVE KOUPOVE, Ko TOLG TeEAesToiovg Gty @OAAL 1 VITOdévdpa. To vor elvon
TEPLGCHTEPO KUTAVOTNTO YLOL TOV OLVOLYVOGTT), Ol ENEPWOTICELS TTOV Bt TopovotélovTon and
€0 Ko 610 €€N¢, dev Ba elvart ot RPN Lop@1| Toug,.

Mo GTOLXELDONG EMEPMTNOT OoTEAEITOL OO évory Gpo ovalli)Tnong Kol omd pio
Moto Tpocdlopiopdv, ot omoiol OmOKOAOVVTOL TOOOOLOQLOTIXEG LOLOTNTES  (attributes).
'Evog 6pog umopel vor €xel TOAAEG TPOGdoploTIKEG 116N TEG. TTEPLEGATEPO TOAVTAOKES
EMEPMOTNOELS UTOPOVV Vol Yivouv He TN xp1rion TV AoyiKdv tedectddv AND, OR Kou
AND_NOT. Mo ovoipopé 6TLS SUVOLTOTNTES KOl GTOL TPOPBALOITOL OIS TETOLOG YAWGGOG
yiveton 6to [CGMP96]. 'ETo, yio mop GOELy oL, 1| EXEPOTNON TOV OVOLNTEEL TOL LOVGELOK L
ovTikeipevao, tow omoia cuoyetilovton e ToV pwo TN EAANVIKNG enavaotoon g Odvooéa

Avdp0UT00 Kot Y povoroyovvton 6To €tog 1821, exppdileton wg e&nig:

ersonal ame=" ndr uts s" D Date="1821"

6mov to. ers nal ame ko Date eivol onueio tpdoPaonc.

O1 TPOooAOPLOTIKEG 1OLOTNTEG dlvOouY, GTN YANOGO EMEPMTI|CEWY, UEYOAVTEPT €K-
opooTikdTnTe. MEYpl GTIYUNG €rouV 0ploTel 6 TUTOL TPOGAOPLOTIKMY 1dLoTHTOWY. O
TPATOG TOTOG Bewpeiton 4Tt elvon Taw 1. Yrdpyovv, eniong, ol Tomotl Relation, Truncation,
Position, Structure xon Completeness. To. Relation meplyppouvv I ox€0m mov Oo mpénel
vo €xouV ToL ovokTOpeVa dedopéval Le Tov ovollntovuevo 6po. 'ETot, Yo mopddetypo,

ENEPWTNON:
Date="1810" D Relation="Greater han"

ovalntd to ovTikeipevo Tov cvoyetilovton e NUEPOUNVIES LETOYEVEGTEPES TOV €TOVG
1810. Tow Truncation ypMNGULOTOLOHVTOL YLoL vl NTHOELS e BEOT TUAULOTO CAPOPLOUN TL-

KOV, ONOTE, N EXEPATNON:
ersonal ame=" ndr" D runcation="Right"

ovolnté to avtikeipeva mtov cvoyetilovtol pe ovopato mov opyilovv pe to ypbuuo
”Andr” (6o nAadn €xovv tnv popen “Andr+”). Ta. Position, Structure kot Completeness

attributes de 00 LOG TAGYOAGOVV GTNV EPYOGio QLLTH.

2.4 Avdxtnomn oedouévov

H omévinomn e Ui enep@dtnomn Tov xp1ot elvol éva 6hvoro dedopévav. To GHVoAo

ot €xel kémolo dvopo Tov To Yopoaktnpilel kot kével duvorth TN XPNOLLOTOINGY| TOL

Iodvvng Beieypdixmng



12 epdAono 2. To tpmwtdkoAro Z39.50

o€ UeTayeVEDTEPES EMEPMTNOELS. To GVUVOAO TV dedopévmv eivor o Alota, tng omolog
o otoyelo avoryvmpilovton amd 1 6éon tovg péoo oe o, divovtog Tnv duvatdTnTo
GTO YPNOTN VO LVOLPEPETHL GE OLLTE TOL TOV EVILOLPEPOVV VOL OLVOK T OEL.

To, dedoévol TOL eMLOTPEPOVTOL 0t TOV server otov client, Oo Tpémer va €xovv Lo
ovykekpluévn Kwdtkonoinon. Ot duvatéc Kmdtkonotoelg opiloviot and 10 TpwTdKOALO.
Mo tétola elvon, yiow mopddetyno, n US-MARC, n onolo. amotedel piow Alotor dedopévmv
xopls poldopoto, ToploTdvel OMANDY| €yyYpoQéc Towtns xavovixts uooens (INF). H
Kmdtkomoinomn outy ypnowonoteiton Kupimg yioo PipAroypopikd dedopéva, dev eivon
OUOG KOTEAAANAN Yior un eninedeg eyypaeés (€yypoéc oe NINF). T'o TETOLEG TEPIMTTMOELG
xpnolonoteiton o devtepn kmdikomoinom mov opileton omd to 239.50,  Generic Record
Syntax 1 1M mo ocvvtopo GRS-1. H kmdikomoinon outr] elvo opKeTE EKQPOOTIKY KO
umopel vo. TapooTGEL SOUNUEVES EYYPOPES, OTMG APLOLLOVS, OAPOPLOUNTIKE, ELKOVEC,
SGML xeipevo, kxobdg Ko HvOeTOg TOTOVE. AdYM TNG LEYEANG EKPPAGTIKOTNTAG TNG,
omoTeAel TV KoTteEoyv YPNOLOTOLOVUEVN Kmdlkomoinon oe epopuoyéc tov Z39.50.
Téhog, o GAAN, GLY VA cuvovToUevT, elvon 1| Simple Unstructured Text Record (SUTR),
1 omoia Kmdtkomotel évar kot LGvo aAeoptOuNnTikd. T'ior 1o AGYo ovTé €xel TEPLOPLOUEVEG
duvatdTnTeG AAG TOAD OTAY| Kol €0KOAN VAOTOINO.

AveEGptN T amd TNV KodtKomoinon mov o oekoAovenOel o TG yypopéc, n doun
T0VG, MNAadn Ta tedia (elements) TOL TEPLEXOVV Ko 0 TPOTOG TP GTaEN G TOVG O TPEMEL VoL
etvon eniong ovotnpd koBoplopévoc. IpokelUévou Vo, KOALEOOUV SLaPOPETIKEG OVALYKES
XPNoTdV, cuviibwe opilovion dVo N Tplor dopopetikd €ldn avaxTouevwv €yyoapmv
(retrieved records), ue dtoupopeTikd media ko doun kobepio, omd T1g onoieg o client pmwopet

vo emMAEEEL G TToL0L OEAEL VOL ETVOL TOL OVOIKTOUEVOL OO TOV server deSoUEVL.

2.5 TIpooir

o TN 6OoTH EQAPLOYT| TOL TPOTOKOALOV €lvVOL AOPOITNTOG O OPLOUES KETTOLOV
Too@iA (profile). To oA ypnoonoteitot yloo vo. kabopicel Tov Tpédno cuunepLeopdg
TOVL TPWTOKOAAOL GE L0 GLYKEKPLUEVT Aettovpyia 1 yevikdtepo G Lo e@oployn. Me
TOV PO GLUTEPLPOPE VOELTON 1) ETMAOYT TWV TULMOV SLOPOP®V TOPAUUETPWV, TOV VN PECLHOV
KOO®S KO TOV SLa@Op v Y opoKTNPLOTIK®V Tov O vtootnpilovon, dtav KAt T€T010 dev
KoBopileton crvotnpd amd 10 TPpwTtéKOALO. 'EToL, 6¢ éva mpoiA unopel vo koBopilovron
to Enueia [MpdoPoong, ot vrootnpildueveg vINPEGiec, To LEYEDOS TV OLVTOAANGGOUEV MV

TokéTv, kKol GAAo. Eniong, ka0e mpopid kabopilel ko eEunnpetel TIg aviyke KEmolog

Turuo Emoetiung YroAoyiotov
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GLYKEKPUEVI G KOVOTNTOC,

Méypt orjpepo €xel 0pLoTel EVOG LKOVOTOINTIKOG 0p1OUSS omd Tpoeid Tov Z39.50 Yo
Stdpopeg epoppoyég [0C). To mpdto TPoPid mov opictnke tav To Bib-1 profile [ANS95],
Ko ovopepdtoy oe BLpAoypaeikég mnyég dedouévmv. H peténertor avéykn yow yprion
TOL TPOTOKOAAOV KOl GE GALEC EQOPIOYES, 0dynoe otn dnuovpyia véwv émwg to CIMI
profile [proa], To oroio amevOVveTon GTNV KOWdTNTO TV Lovoeimv kot 10 AQUARELLE
profile [Ltd97] to omoio Tdpo avanthooeton. Yndpyouvv Ko dAAa Tpo@id 6Ttmg 1o GILS,
10 WAIS, 10 ATS-1 KA. AVOALTIKT 0vOupopE GTOL TPOPIA CKLTA O CLVOLYVMGTNG UItopel vor
Bpet otov emionuo k6uPo tov Z39.50 [0C]. atd Tov oplopd KAOe vEou TPoPiA, yiveto
TPOGTAOELD X pNGILOTOINGNG GToLYElWV TTOL €Y0VV 110N 0pLoTEL KO OE GALCL, [Le GKOTLS TNV
660 10 dLVaTS PLIKPHTEPT SLoLPOPE LETAED T®V SLOPOPETIKAV TPOPIA. ATMTEPOG OKOTHG
etvon évag eneepyootic va umopel vo deytel kKo vor omovTiioel EnEPMTHOELS ol 6GO
10 duvartd TeplocdTeEPoVG clients mov vrooTNPilovy SLOPOPETIKE TPOPIA, TPEryro TOV

onuaivel ueyolhtepn SLLAELTOVPYLKOTNTOL.

2.6 MellovTIKEG EMEKTAOELG

IMopdAho TOv M YA®GOO eMepMTGE®Y TOL Z39.50 umopel va xpnoiporon el névw
ot0 TOAADV E10WV TINYEC OeGOUEV@VY, T EKQPOGTIKOTNTA TNG EIVOLL OLPKETA TEPLOPIGUEVT] OE
GY£0T LE QTN TV GYEGLOKMDV 1| OVTOKEVIPLKWV YAWGOWY Tmv Bdcewy dedopévav [FC]. H
eEKQPOoTIKOTNTOL TNG YAMGoOoG SQL elvon apketd peyddn ko yiveton okdpua peyodhtepn
otv SQL3 [DD95]. 'ETot, TpoTtébnke 0 eUTAOVTIGUOG TOV TPWTOKOAAOL UE SUVOITOTNTEG
enepotioemv SQL, ko ™ dnuiovpyio tng Aeyouevng Z39.50/SQL+ ékdoong [BFIS].

Tnv Z39.50/SQL+ uropel vor tn det kowvelg oo po enéktoom g ékdoong 3 tov Z239.50
TOL VILAPYEL CTIUEPDL, KATAPEPVOVTOG VOL OAOKANPMOGEL TIG SLVOTOTNTES TNG EKPPOLOTIKNG
YA®ooog SQL pe t1g duvatdtnteg Tov Z39.50. Mo tétoto emékTaon elvor ToAH omodoTiK
(0ALG O TeploploTiKT]) o€ TNYEC TANpoopiog ot onoieg dtoryelpilovton SQL Poerg dedo-
pévov. TTapéyeton €101 M SLVOTATNTO GTO PN OTN VA €XEL EVaL SLOTNPNTEDV KOTAGTACEMV
TPOTOKOAAO, Ko (oL 1o LPT YAdooo SQL dtav 6o GuVIEETON GE OMOULOKPUGUEVES KO
Kuplwg etepoyevelc Paoelg dedopévay.

Mo voemtevy Oel kTt tétoro oto [BFI8] mpoteiveton ) dnuovpyio evog kotvoHhplov
TOTOVL ENEPWTNGEWY, OTMG O type-1 oL B amoxaAeiton type-SQL kon O eivort GOUE®VOG
pe 1o mpdtumo SQL3. Amdelén tng AettovpylkdnTog TG 1déog Tne xpriong SQL, eivoar

10 épyo ZINC [FC] oto mavemotiuo tov Queensland g Avotporiog. H 1déo ovti

Iodvvng Beieypdixmng
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oamoteAel Lo TOAD GoPopr TPOTAON KO 1 EVEOUATOON TNG GTNV ENOUEVT £€K300T TOL

TPOTOKOAALOVL Bempeita TOAD mOovT).

Turuo Emoetiung YroAoyiotov
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To mpoBAnLLO TG LeETOEpOONG

310 KEQPAAML0 0L TO CVOAVETON TO TPOPANLLOL TNG LETAPPOLOT G (Wrapping) TO 0oio amoTelel
Ko 10 KOp1o Béua tng epyociog oavtis. To mpoPANUe avtd meptAopéivel Tn HeETEEPOIOT
EMEPOTNCEMV EKQPPOCUEVOV TEV® GE KATOL0 LOVTELD, OE ENMEPMTNCELS TAVM GE KO0
GAA0. Mio TéTolor LETOTPOTH YiveTol e UETEEPOOT TV SOULK®OV GTotXelmv TOL evOg
HovtéAlov, oto doutkd otolyeior Tov GALOV, KOOMDG KOl TOV TEAECTAV TNG YAMGGOG
EMEPOTNCEMV TOV TPADTOV, OE TEAECTEC TNG YADNOGOG EMEPMTHGE®Y TOL devTépov. To
OTOTEAEGLOTOL TOV ENEPWTIGEWY OOl TPEMEL KL QWL T LLE TN GELPE TOVG VO LETAPPOGTOVY

ortd 10 évor LOVTEAD GTO GAAO.

v evétnto mov okoAovBel opileton 1o TPOPANUO TNG UETEPPOONG ELSLKA Yol
v mepintomn Tov Z239.50. Ztn cuvéyela teprypaoovTal Ta Bactkdtepa TpoPAT Lot TNG
KOTOoKeEVNCeVHG Z39.50 server ToL 0moio KEAVouv eovepn) TNV avaykm Yrapéng KAmolog ov-
TOLOTOTOINUEVI G LEBGSOV Y1l TOV KOBOPIGUS TOL TPOTOL AELTOLPYIOG TOV LETOPPUCTH.
TéLog, yiveton (o TapoLGiooT ToV TPOTOV VAOTOINONE Ko AELITOLPYLoG LETAPPOCTMOV
KOTOOKEVOGUEVMV GE ddpopa €pyo.. O Tpdmog Le Tov omoio yiveton n LeTdppoom lvort
otev@ ouvdedeévog e TNV HEB0do M omoior oeKoAOVBElTOL YL TNV OAOKANP®OOT KO
dtayeiplon g etePOYEVONG KO KAUTOVEUNUEVIG TANPOYOpiac, KOOMS eniong KoL UE TO
eldog ¢ vroxeipevng TNyNe. 'ETol Bo TopovcelocTovy TEPLTT®GELS GOV 1 LTOKEILEV
M unopel va elvon Zvotnua Atoxeiplong Baoewv Aedopévov (Database Management
System), 1 ZVotnuo Avéaxtnong [Anpogopi®v (Information Retrieval System). Eriong,
10 cvotnuo urmopel vor etvor o Wnoerokn BipAtodnrxkm (Digital Library) 1§ évor Zdotnpuo
OLoxMpwong ITAnpopoplav (Information Integration System).

15



16 e@diono 3. To TpSPBANUO TNG LETAOPOLONS

3.1 Opiouég Ttov TpofAnotog

>INV TANO®MPO TOV TNY®V TANPOPOPLOV TOL PPIGKOVTOL GT)UEPH GLVIESEUEVEG GTO
SlKTLO, GLVOVTA KOVELC TOALEC BLOLPOPOTTOLT|GELG WG TTPOC TO E160C TMV SEQOUEVWV (ELKOVEC,
kelpeva), To Héoco amoBrikevong (ZABA, apyeio 8i6K0V), TO LOVTELO TOPAGTHONG GTOV
VTOAOYLOTY| (CYEGLOKS, OVTOKEVTPLKG), 1] KOO KO TOV TPOTO LLE TOV 0TT010 EMLTVYYAVETOL
npooPaon otig TNYEG LTEG. Tl TNV enitevtn TG SLHAELITOVPYIKOTNTOG KOL TV OTOTPOTN
TOL YPNOTN OO TNV AVEYKT YVAOTS TV SLOPOPOTOIGEMY CLTAV, oL AVCT) TOL GUYVE
xpnowonoteiton [GMHI*95], eivorn 0 0ptopdg evag KotvoH LoVTELOL LE TO 0Ttol0 0 YPHOTNG
cuvoALdGoeTon, opilovTag oe QUTO TIG EMEPWTNCELS TOVL Kol AoUPdvovtog, eniong ce
oTH, TIG OTAVTINGELS.

GTo and wo T€Tole TPOGEYYLon omatTtelTton, 1 dSuvaTHTNTO LETOTPOTNG Ot TO
évol LOVTEAD GTO GAAO, KO TILO GULYKEKPLUEVOL Ot0 TO YEVIKO UOVTEAO GTO HOVTEAO
dedopévmv g K&be TNYNg Kol TovamoAly. Mo tétoto dtodtkocio vAoToleliton amd
ELOLKA TPOYPEULOTO-EPOPUOYES TOL OOl OTOKOAOVVTOL UETOPPO.OTEG (Wrappers). Ot
UETOPPOGTEG TOTOOETOVVTOL TTAV® Omtd KEBe mnyn mAnpoopiog 6mwg ¢oiveton 6to

oxnua 3.1.

Common Data Model

Wrapper Wrapper Wrapper Wrapper
Interface Program| |Interface Program Interface Program| |Interface Program

-
i
i

Relational Obj Oriented Structured
Database Database Files

Iyquo 3.1: Tevikn apyLTEKTOVIKT|] LETOPPOIGTHOV KO KOLVOU LOVTELOL SEQOUEV®V

SOUQOVOL LE TNV TPOGEyyLon ToL Z39.50, 1660 10 Ko1ve HovTéLo 6G0 KoL 1| YADCGOL

ENEPOTHOEMV XLTOV Elvor KaBOPLoUEVEC OTd TO TPWTOKOALO Ko 0t TO ovT{GTOL 0 KAOE

Turuo Emoetiung YroAoyiotov
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@opa TPOPIA.  aTé TNV elooyOYN Mo vEog TNyNg, ovtd mov xperdleton vo yiver elvon
N KOTOOKELT] TOV KOV TNG UETOLPPAGTN O 0T010G AELTOVPYEl Thvm amd oL TY, Ko KEVeL
TIG LETOTPOTEG OLVAEGO GTO LOVTEAD TNG KO GTO LOVTEAD TOL Z39.50. AvoAvTiKd, Ot

Aertovpyleg mov mpémel vo emtedel évog Tétolog Z239.50 petappootiic elvorn ot ekGAOVOEC:

e Metd@poom Tov LOVIEAOVL TOL Z39.50, 6TLC SOUEC KOl T ONUOGLOA0YID TNG VTOKEL -
uevng Tnyne. Mo cvykekpiuéva, to ZI1 100 Tpoeid, Oo Tpénel vo petoppdlovton o€

ox€0eLg, POLOLG, KAGGELS, KAT.

e Metdopoomn Tov enepwTicemv type-1 mov eO&vouvv 610 Z39.50 server, 6Tor SOULKE
otolyelo TG YAWooog enepwtiicemv g mnyNns. 'Etol avédioyo pe to €1dog g
TINYNS T AOYLKE GIATPOL TNG YAWGOOG type-1 Oo petatpémovton oe enepmtiioelg SQL,

OQL, tAnpovg kewwévou (full text queries), KA.

e H tpitn Aettovpyio mov mpénel vor VAOTOLEL Elvol 1) LETATPOTY| TV ATOTEAECUATMV
TOV ENEPOTNCEMV OTLC dOUEG, INAad OTIg eyypopés, mov kobopilovion amd To
poeid. To dedouéva, omd TNV oPyLKY| TOLG LOPPT], OOl KL oV €lvor otV TY|, 0LPon
UETOTPOTOVV OTIG KOUTAAANAES €YYPOYES (records), TpEnel vor KwdKomotnoHv e
Bbion xdémolo omd TIg Tpoxkabopiouéves kmdikorojoelg (GRS-1, USMARC, SUTRS,
KAT).

3.2 MpoPAiuoto KOTOOCKEVNC LETOQYPO.OTNA

H dnuovpyia kot 0 KoBoptopdg Tne Aettoupyiog evog LETOPPOOTH VOl YEVIKE [t
xPOVOPOpo Ko e opkeTéG duoKoAieg dtadikacico. Booikn duokoAio amotedel n LeydAn
TOLKIAOMOPQi TV TNY®V dedoUévmv Tov Umopovv vor VtdpEovyv. H vmokeipevn tov

UeTOUPPOGTH TNYY| Lropel vou elvou:
e Voo Avéktnong ITAnpoeopt®v (IRS),
e XVotnuo Atoxeipiong Booewg Aedopévav (DBMS),
e XVotnuo Béong I'vowong (KBS),
e Bdon eixévov, K.0.

AMAN dvokoAio elvon To 6T T0 Z39.50 KoBopilel povéyo T onpoctoroyio twv XIT

KoL Oyl Tov TOTO Ko TN Hoper) Twv dedouévav [ANSI5]. 'EToL 0 LETOQPOOTNG TPETEL

Iodvvng Beieypdixmng



18 e@diono 3. To TpSPBANUO TNG LETAOPOLONS

vor VAoTotel TOAAEG POPEG eKTOS TV GAA®Y Ko LETATPOTEG TOTWV 6oL ovTd Kpiveton
OmoPOLTNTO Yo TNV VTOPEN SLOAELITOVPYLKOTNTOG,

Bootkdtepn Ko duokoAdtepn dtadikacio eivon 0 KoBopIoUOS TV OVTIGTOLY{GEWY
peto&H Tmv ZIT ko Tev mediov Tng TYNHG. Ao T wio peptd eivor o 6todepdg KOOUOG TOL
739.50 pe to mpokobopilopéva XIT kot and TNy GAAN 0 TPoKoBopPloUEVOG eMiong KOGUOG
™m¢ TNYNG. Avté mov KoAelTol Vou KEVEL O KOTOOKEVOIGTHG TOL UETOPPOGTH lvor M
evpeon avtiotolyicemv LeTo&H Sopdv Tmv 600 cVTMV KOoUwy. Me dedouévo 6Tt Lévo 1o
ONUAGLOA0YLKGS KoL Ol TO GLVTUKTIKO TtepleyOpevo Tav XIT opiletan and 10 TpwTdKoALO,
otavtiotolyioelg uTéc Oa etvon onpocloroyikés. H evpeon ovutdv umopel vo elvon apKetd
oA}, TOAOTAOKN 1 adbvortn. AvTO YloTl 1 oNUOGLOA0YLKT] TANpogopio kémolov XIT
umopel vor ToploTAveETOL pnTé, OTATE N OLVTLOTOLYLOT elvorl TETPLUUEVT], KPVUUEVT], OTtOTE
OOLTEITOL 0 OPLOUOG KETOLoG SYNG (View) LEGm TNG YAMOOOS ENEPMTIGEWY TNG TNYNG,
N avOmopkTn, omdte to ZI1 dev umopel va vrootnplyOei. Ot opyaviopoi mov kobopilouvv
T TPoPiA, @povtilovv wote Tor XIT vo elvon opkeTd Kot TAOHOLL GE EVVOLOAOYLKO
TEPLEXOUEVO, MOTE VO, LKOVOTTOLOVV OGO TO dLVOITO KOAVTEPX TIG OLVEYKES TNG KOVOTNTOG
otV onoia To TPOPIA amevdvveTaL. QoTOG0, ENELdN elval SOVOKOAO va TPpoPBAe@BOVY OAeg
01 JLVOLTEG TTEPLTTMOELS TAT|POPOPLAV, TOV UTOPEL Vou €L oL TNYNH UG CUYKEKPLULEVTG
KOWVATNTOG, B0 LIEPYOVY TEVTO TEPINTAOCELG U1 VITOSTNPLLOUEV@VY ZI1.

AAAO TpSPANUa elvon | amoitnon amd To xp1otn oL opilel TIC OVTIOTOLYIGELS, TNG
TOAD KOANG YV S TOG0 TV XIT Ko TNG ONUOGLOA0YI0G TOVE, GO KOl TOV EVVOLOAOYLKOV
OYNUOTOG KOl TNG YAMOOOG eMepOTCE®V TG TNYNS.  To mpoPAnuo yiveton okopo
UEYOAVTEPO UE TO UEYAAO OPLOULO TMV SLOLPOPETIKADV TEYVOAOYLOV TV TTNYMOV.

TeAerdvovtag, 0o tpémetl vo onuelwdel GTi dev €xel Ppedel KGmolog vTOUOTOC TPOTOG
Y00 TOV KoBOPLOUOS TNG LETAPPAONS. ZuviBme, 1 OAN dtadikacio yiveton omd to ypMot
LE TO X€PL KO Ol OVTLOTOLXIGEL INAWVOVTOL PNTOS Omd ovToV. ZOUemvo Le To [AK9T],

TPOTOL £6T® KoL UL TOLHTOTToiNoNS TG Sradtkociog elvorn eEonpeTikd xprioLot ylorti:

Ormnyég mAnpogopiog e evilaeépovto ototyeio elvon Tépa TOAAEG Ko eTepoyeVelS,

oKOUO KoL LECOL GE ULdL LOVO GUYKEKPLUEVT] KOLVOTNTOL.

Juvex Mg Lo YoVTOL VEEG TINYEG OEOOUEVAV UE SLOPOPETLKE LOVTELD, GYTLOITOL KOl

uedddovg mpécPoong n k&Oe pio.

H popon, n doun} Kol ToL TEPLEYOUEVOL TV TNYADV GLYVA LETAUPAAAETOL.

H yprion Tov HeTta@pootdy yvopilel peydin eEdmiwon criuepo.
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I'iveton Aomév @avept| M xPNOUOTNTE LEBGSWY TOL TElVOLV TTPOS TNV KortevBLVO™ TNG

OV TOUOITOTOINON G TNG SladtKaGiog VTG,

3.3 Merogpootéc Z39.50 o ¥noroxég Bipriodnkeg ko Movoeio

3.3.1 Xvomuoto Aroyeipiong Booeov Aeoouévav
3.3.1.1 Xyeciokd CABA

Mo epoppoyny tov Z39.50 méve ond oyeolokég Paoelg dedouévmv (SYBASE,
ORACLE) €yet yiver om6 10 tvotitouto CNR-CNUCE oto thaicto tov épyov AQUARELLE.
>0 [SL97] yiveton o oovoluTikt| meptypaen Tov Tpémov vAonoinong. H nepintwon twv
oYeCLOKWY Paoemv elvor opkeTd SopopoeTikn amd T TEPINTACELS TV TAIT Tévm 6To
omola otnpiletor n errocoeion tov Z39.50. 'Etol Bo mpémel vor yivouy ol amapodtnTeg
evépyelec dote voL TpocdoBovv 6tn Pdon dedopévav, SuvaTdHTNTEG OLVTIGTOLYES LUE QVTEG
TV ZAIT oL omoToHVTOL O TO TPWTOHKOAAO.

Mo dtopopd etvart 6Tl oTig BAoelg dedopévav dev LIAPYEL N €VVOLOL TOL GLVOAOL
amoteAecuditv (result set) Tnv omolor 0 xPMNOTNG UITOPEl VO OLVOLPEPEL KO VOL Y PT|GLLLO-
momoel o€ petayevéotepeg emepmtioels. Emiong, m avdktnon kol n napdotoon eivorl
d00 dropopeTikég Aettovpyieg otor TAIL, aAAd 6T1G Bhoelg dedouévmv o xpnotng Lol pe
mv enepdnon kabopilel To mepleydueva Ko T Loper ToL Bo £(0VV TOL OVOKTMOUEVOL
dedopévo. H Bootkn| dtopopd etvor 1t ot ZATT N mAnpoopio €xet Lo "eminedn’” dour| oe
ovtifeon e tnv Sounuévn opydvmon Tmv TABA tov aonteiton yio Ty enitevén g 3NF.
Eniong, ota ZAIT, 1 Booikn awodnkevpévn tAnpogopia eivor 1o keipevo”, 1 yevikd évo
GLYKEKPLUEVO 100G OVTIKELUEVOD, TO OTOL0 OVOKTATOL KOl GTO OTOl0 OAEG Ol EMEPMTH-
oelg avoeépovtor. I mopdderyno n enepaytnon Date=1998 ce o fipAloypagikny mnyn
dedopévov, Bor ovopépeton otor kelpeva pe nuepounvia 1998. Xe avtiBeon, otic Pdoelg
dedouévmv, umopel vor {ntnoel n avékTnomn omolovdiinote ototyeiov nepiéyeton otn Pdon,
(m.x. oe Biproypaeikn Béon Bo unopovooy va {ntndovv tpdcwna, NUepoUNnvies, KA.
Kot 0L uévo Ketpevoy) mov iomg yio TNV ovEKTNOT] TOL VO OaLTovVTOL EVAOGSELS 000 1
TEPLGGOTEP MV TIVEK®V. TELOG, M arvTioTol) oM 6T ZABA d¢ev elvon TAEOV €voL GLVTAKTLKO
TPOPANUO, OAAG €va O dVGKOAO evvoloAoYLKS TTpdPRANUa. TTo cuyKeKPLUEVOL, VLol VOL
yivelr cwot avtietoiyion, Oo tpénet apyikd va Bpebel otn Bdon n akpprig onuoctoroyio
tov I, K61l Tov {6m¢ Vo ooittel TOAAEC Kol TOAVTAOKEG EMEPMTI|GELG,

Onowodnnote vAomoinom avtietoiyiong XIT Ko doudv g Péong, o mpémnel va
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otmpileton oty opy1 6TL T0 1N VLGP OV GYTLe dedopévav dev O Tpémel vor LeTaBANOel.
Ao elvan ot duvatég mpooeyyioels. H mpatn elval n xpnoiponoinon fondntikdv mvakmv
ot omoiotl 0o TEPLEY OV TANPOPOPIES VIO TO TPWTOPY LKA KOl EEVOL KAELSLA TV TIVAK®V KO
GAAo LéTo-Oedopévor TaL ooia: Oa KarBodN Yo vV TN dNULOVPYIC TOV OTHPOiTNTMV EVACEMV.
H deVtepn elvon 0 opropdc dyewv pécsm SQL. T'ia TV vAoToiNno™M TG TPAOTNG O LTopovce
vo ypogel pior eldkny eeoproyny n omoior vor Stofélel Tig mAnpopopieg orvTég amd TOVG
TVOKEG KOl VO, VAOTTOLOVOE TIG OMOPOdTNTEG GLUVOECELS. TOUPWVOL [LE TOVG GUYYPOPELS
tov [SLI7], 0 devtepog TPOTOG elvarl TPOTIUATEPOG Lo Kol Bonbdel Teptocdtepo oTn
dlatipnomn g cLVERELOG TNG BAOT G OE TEPIMTACELS QALY DV .

O1 avTtietolyicelg towv dtopdpmv ZIT elvor opKeTd TOAOTAOKES KO APKETA OLOLPO-
petikéc uetaSh Toug, KAETL Tov KoOloTd SHVGKOAN €mg adhvortn TNV VAOTOINGY| TOVE UE
oA EMAOYEC TIVEK®V Ko TPOPOAMY.  &Tl TETOL0 KAVEL OVOYKOio TOV OPLOUO ULOG
SLolPopeTIKN G oYectakn G Gyng yiow k&oe XIT.

o v amobrkevon Tov ovtiotolyicewv tov XIT e dyelg g fdong, dnuovpyn-
onxe évog Pondntikdg mivokog o onoiog kpartdel TNy €kepacn SQL mov opilel v 6ym.
O oplopdg Tov Tivako vTov Paiveton ToPoKET®.  GBe TAELAS LTOD AVTIGTOLYXEL GTOV

oploud piog owvtiotoiytonc-oyne.

create table aglmap (

UseId int not null,
Pdb varchar(48) not null,
Ldb varchar(48) not null,
cName varchar(48) not null,
cType int not null,

fromJoinExpr varchar(254) null,
whereJoinExpr varchar(254) null

)
And TovV Tapoméve TivoKo ToL CNUOVTIKOTEPO Ot Aoy eVOLOPEPOVTOC TediaL elvou:
e Useld: To XIT 610 onoio 1 6ym avtioTolyel.

e Pdb: To évouo g Béong otnv omoio oeviiKouy ot Tivakeg Tov GLVOETOLY TNV dym.
Avté eivon amopaitnto yrorti vdpy el mepintwon évog Z39.50 server va dtoryerpileton

&0 M meplocdtepeg PAoels.
e cType: TIpdkertol Yo évo medio T0 0moio XPNOLUOTOLEITON Y10 GUVTOKTIKEG LETOL-

Turuo Emoetiung YroAoyiotov



3.3. Metoppoaoté Z239.50 oe Ynorokég BiAodnkeg ko Movoeio 21

tpoméc.  abopilel e GAAo Adyla av ) epmTovevVn 6TV Z39.50 emepdtnomn iU Tov
Opov Ba mpémel va cuppeTdoyel oty SQL enepwtnomn Onwg eivor, 1 av Ba Tpémel va
yivel 6e vt KEmolog petooyMUatiouds. o tapddetyuo n enepdtnon Date="1998”
Koté T petortponny TG o SQL B mpémel vor Tng oupopefovV Tar quotes cOUPoA oy

10 edio ot Péion mov avooploTd TNV Nuepounvia eivon THmov integer.

e FromJoinExpr: Amoteiel tnv ékepoon mov Bo vdpyel oto from tufquo tng SQL

EMEPADTNONG OPLGULOV TNG OYMG.

e WhereJoinExpr: Opota, 6o owoteAdet tnv €k@poon Tov where TUNUOTOG TG EXEPMTN -

oNG 0pLGULOY TNG dyMc.

Mo emepdTnom Teve oe Kamolo XI1, petoppdletor otnv SQL enepmtnon:

select distinct ID
from<search view>
where <condition I>

order by ID

0mov M <search view> givol n dym Yo T0 cvykekpipuévo ZIT 1 omoior opileton amd
K&mowor eyypoery tov mivoko aglmap mov uOMG meprypdonke, kou <condition I>
K@motlol meplopiopol ot onoiot Bacilovror otig THéC Tov €xel Béoel o xproTNG OTNV
7.39.50 emepmtnon.

Agdopévouv tov 6Tl oTig Phoelg dedouévmv dev VITAPYEL M €VvoleL TOL GLVOAOL

OmOVTHGEWY, Y10 VoL SlortnpnOovv tor amoteAéopata, opileton évog mivokog, wg eENg:

create table aglrs (

rsID varchar(255) notnull,
pID int not null,
zdb char(40) not null,
docPos int not null,
docID varchar(48) not null

)

>tov mivoka owtd To 1sID elvor 1o dvouo Tov cuvoAov amovticewy, docPos eivorl
0éom G oLYKEKPIUEVNS TAELEOOG GTO GUVOAD atavTiiGewV, ko docID eivon 0 Lovodtkog

KOKOG 0varyvaPLoN S TOV 0e00UEVOL TOV CLVUTOPLOTA 1) TAELADOL.
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o TV avaKTNon KEmolog GLYKEKPIUEVNG EYYPOPNG Oltd TO GHVOAO HTAVTIICEMV,
xpnowonoteitol o mivokog aglrs TPOKeEWEVOL vo Bpebel 0 HovodikOg KMIKOS TNG
eyypooic. 'Emerta, yiveton yprion wog cuvaptnong n omoio Aoupével cov dpiouo tov
HOVOLdLKS KMAKO TNG £YYPOPNg KoB®G eniong Ko To €180 TNG €YYPOPNG TOV TPENEL VoL
emotpoeel otov client (full, brief, kAx.). H cuvéptnon ovtn elvon vtevBuvn vor ovok TiiGel
OAoL Tow otorttovpeva Tedior ortd TN PAom Ko VoL ToL SOUT|GEL LE TOV TPOTO TOV CLVOLQEPETOLL
670 TPOPIA, Vo TaL Kodtkomol el 6e GRS-1, Kol voL ToL ETLGTPEYEL, DOTE VOL GTOAOVV GTOV
client.

H npocéyyion avtn elvon apxetd ko, 'Evo Bocikd otoyeio elvor 6t ol andyelg
Bplokovtol anobnkevuéveg Léco 610 GHOTNUA, TO omoio kot Tig doxelpileton. 'Etot,
UELOVOVTOL GNUOVTIKG 01 VTOYPEMGELG TOV XPHIOTN YO T 6®GTH Stoyeipion Kot GuVTNH-
pnon avtayv. 'Evo GALO LeydAo mheovékTnuo elvon 6Tt yiveton TApNG EKUETEAAELOT TNG
YA®Goog eneptiice®v SQL, n onoio elvon apKeTE EKPPAGTIKY, KAONDS KOl TOL O LOTOG
¢ Béonc. Mmopel nAodn} Kovelc va xpnGLULOTOI GEL TN GNULAGLOAOYLKT TATNPOPOpio TOV
VIEPYEL OTOV TPOTO dOUNONG TV dedopévmv g Bdone. H avtietoiyion ZIT kot dopwv
™G Péiong dev elvarl LOVEY O GLUVTOKTIKT] OAAG KO GNULOGLOAOYLKT]. AV 1| onuacloloyio
Kkémolov XIT Bpicketon amodnkevuévn otn Péon, Le T xpon TN EKPPUCTIKNG YAMGCOG
enepoTioemV, umopel va ovoktnBel kKo vow xpnowpnorondet. 'Ectm, yioo mopddetypo, 6t
ot Béomn vrdpyer o mivokog Date pe medior tnv nuepounvia (date) Ko tov TOTO NG (type).
To XIT DateOf ublicati n unopel va avtiotoly1e0et otig dopég tng Pdiong ov oprotel | Gym

Date_of_Publication w¢eéfg:

createviewDate_of Publicationas
{
select *
fromDate
where Date. type="Publication"

}

Mo 6ym oty ovcio dev elvon Timote GAAO TOPE L0 ATAVINGT) OE LU0 EXEPWTNON.
Otav VIEdpyoLV TOAAEG amdyelg eivor eLGLKS vor VTGP oLV Ko SL@opes HeTa&l Tovg
ocvoyetioelc. o mopdderypno 500 andyelg umopel vor elvotl evieAdg oicvoyéTioteg | n o
vo eumepLéyeL Ty GAAN. &t tétoto cuuPoadivel ko pe too XI1. T mapdderypo to XIT
DateOfCreati n eumepiéyeton oto XIT Date. [Tpokeluévov vo. emteAéoel Kavelg Aettovpyieg
o1 omoieg oupopovV TN doxeipton peyddov aptbuot andyewy, Oo Toy KaAd €va cOoTNLO

vo €eL T dSuvortdTNTO VoL KEVEL GLAAOYIGUOVE Ko VoL EEAYEL CUUTEPAGLOITOL YLOL TLG

Turuo Emoetiung YroAoyiotov



3.3. Metoppoaoté Z239.50 oe Ynorokég BiAodnkeg ko Movoeio 23

ovoyetioelg LeTa&H TV amoyewy 1 LETOED amdyewy Kot enepwtioemy [LRI6].

To mpdPANUO SU®MG TOL VRLAPYEL LUE TOV OPLOUO KOl TN YPNON OTOYEMV YO TLG
oameltkovioelg, etvorl 6t 0 xpriotg elvorl avoykaouévog vor Yvmpilel v YAMGoO Enepw-
toemv SQL N omoio eivonl opketd moAvmAokn. Emiong omonteiton moAd koA yvoon
AEmTOUEPELDV TOV GYNUOTOG TNG Pliong, OTmg Yo mopddetypo tor Eéva xAetdid (foreign

keys) KAT.

3.3.2 Xvomuoto Avéktnong IIAnpogopiov
3.3.2.1 Biproypoeixi Bdon Aedopuévov

'Evog yopaktnplotikdg Z239.50 server yio PipAroypopikéc Béoelg dedouévav eivor
oVTHG TOV KUTOOKEVAOTNKE GTO TovemoTrio tov Tubingen otn I'epuavio [LBGI7]. O
server ouTog Aeltovpyel Gav evoldueco enimedo avdpeco e por PifAtoypogikry Béon
dedouévmv Ko To ALodiKTLO AMOTEAMVTOG TOPEAANAC KoL TNV TOPTOL GGV (gateway)
yioo T Béon ovty. To v emkowvovio pe ™ Béomn, n €Qoproyn xpnoLonolel to
TPOTOKOALO telnet Kou ylo tnv emtkovmvio e tovg dArovg clients To Z39.50.

ITpocPoon otor dedopévor TOoPEYETUL LECH UG YAMOOOS EMEPMTICE®Y, 1| OOl
ypnoonoletl toug teAectég "and”, Por”, Kou "not”. Eniong, mopéyeton wo elpd omd medio
TOL OTOLOL UTOPOVV VO XPNOLOTOINOOVV Yol TNV KOTHOKELT TWV ENEPMTHCEMV, OTMG

99 99

"TitA0G”, "Zuyypaeéac”, KAT. H oOvtogn Tmv enepwtioemv Tov déxeTon 1 Pdon eivon g

Hoperig:
s Uthor="J hnV n eumann" and tle=" he ¢ mputer and the brain"

H npécPoon otn Béon yiveton péow tov mpwtokdArov Telnet.
H petdopoon ond ) YAWssa Tov Z39.50 6t YAwsoa g Bdong, kabopileton amd
KGmolo opyelo Tov omoiov Ta mepleydUeva omokoAovVToL “Ttivokeg petdippoons”. 'Eva

Tuipa Tov opyeiov owtov Poiveton TAPOKATO.

[Use]
4 $SField:="TI"

20 SField:="CC"
31 $SField:
55 $Field:

"PD"

"oy
1003 $Field:= "AU"
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[Relation]
1 SRes:=format(" $s< %$s ", $Term, $Field);

2 SRes:=format(" $s<=%s ", $Term, $Field);

[Truncation]

1 STerm: = format("%s?", $Term);

[Boolean]

1 $Res:=format(" (%sand%s) ", Sopl, Sop2);
2 $Res:=format(" (%sor %s) ", Sopl, $op2);

3 SRes:=format(" ($snot %s) ", Sopl, Sop2);
$

o KédBe Aoyl 1ehestni Tov Z39.50 vtéipyel ovTiGTOL 0G O YADCGO ENEPWTIGEWY
¢ Béong 6mmg unopel vor porvel amd To TUUoL [Boolean] Tov opyeiov. H uévn odiorym
mov omoteiton vo yivel eivon otov tpémo ovviatne T Tig ot Teg OtdTasns Kot
aoxomns, Omme Oelyvouy Tor oVTIGTOLY O TUNUOTO TOV TIVOKK, LETAPPOOTS, VITEPYOLV,
KO Y1OL QU TEC, OLVTIGTOLYEG CUVTOKTIKEG EKPPAGELG OTN YAWGGO ENEPWTI|GEWV.

TéLog, 660V apopd to ZIT, omd To TUiUe [Use] Topondve, Lropel Kovels va det Tt
KGOe ZIT avtiotoyileton oe évo Ko uévo medio g Pong kébe popd. T Tapddetyua,
10 XI1 4 (title) avtiotoryileton 6to medio TI.

Ané tor TopamEvm YIveTon ovepd OTL 1 YADGGO ENEPWTIGEMV TOL Tapéxel N fon
etvor avédoyn pe vty tov Z239.50. T'ot o AGY0 v Té 1) LETOLTPOTH TV EMEPWOTIGE®Y OIS
10 éval LovTéAo 6To GANO, elvon Alyo moAD tetpupévn. H avtiotoiyion and to XZIT oto
nedior TG Péiong elvon oA Kou évor Tpog €vo. Av yior K&moto ZITvrdpyel ovticoToly o medio
ot Béon, téte avtiotoryileton o ovTO. AV GUOG deV VIEPYEL KATOL0 TOL VO EKQPELEL
okpLBag Vv idta onpoctloroyio e To cvykekpyuévo XI1, tdte dev yiveton avtiotoiyion.
AnoxAeleton pe ToV TPOTO 0LTO VoL Yivouv TepLecdTEPO TOAVTAOKES (0L €vol TPOG €Vl
avtiotolyicels. Mo mopdderypo, o erep@TNoN Tavm 610 XIT ers nal ame O énpene
Vo LETOQPOOTEL Ge Lo emepdTNnon T6c0 oto medio  Uth r tng Béong, 660 kol 6to medio
ReViewer'. &1t 141010 GUOG e TNV TOPOVGO HEBOSO ovTIoTOiXNONG dev elvar epiTd.

H 6An onuacioroyikn tAnpoeopio mov mpoépyeton omd Tn SOUNCN TV SESOUEVOV GTN

'H onuactoloyic tov tediov ontdv eivon 1 Tpogovic oméd To Gvoud Tovg
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Béion dev umopel vo ypnowonombel. H avtiotoiynon mov yiveton pe tnv pébodo ovtn
elvon KxoBopd cLVTOKTIKY).

'Evor TAEOVEKTNULOL TNG LEBGS0L LTS elvor 1 xp1riom apyel®V TOPOUETPOV VIO TOV
KOOOPLoUO TV ovTIGTOLYNCEWY. EMLTpEnel 6To ypMotn TNV €0KOAN OAAOYT] TOVG Y WPig
vo elvoil amopodtnTn 1 erovodnuovpyio Tov dvodikov ekteAéoipov apyeiov. Eniong, o
TPOTOG MAMONE TOV CLVTIGTOLYNGE®V elvoll KOTOVONTOS KO OPKETE VY PTGTOS YLOL TOV

Sl elploTr] TOL GLGTHLOTOG.

3.3.2.2 Index+

H System Simulation Ltd. ot Bpetavia €xel Kotookevdoel ota TAoiGLor ToL €pyou
AQUARELLE éva Z39.50 server méve otd to XAIT Index+ [SSLI7]. ‘Oco a@opd to Index-,
npdreLTon Yoo Evol TPOYPOUO KOO®S Ko €va oUVOLo amd epyolelior AOYIGULKOD Yo TN
duovpyia, avamtuén kot vrootipiEn Béoewv dedouévmy ol omoieg Tepiéyouvv Keiueva,
VAKS ToAvPEcWY, KoBMG Ko apltountiké dedopéva. Mmopel vor Aeltovpyncel KoAd
Ko og meptBdilovta 6tor omoio VIETdpyel Lign Aertovpytko UNIX pe GAAo Aettovpytikd
twv PC. Zmpileton otnv apyrtektoviky client/server. Ot Aettovpyieg avalrjtnong mov
vrootnpilovion elvon Aoylkol TeEAeGTEG, KOVOVIKES EKPPEOELS, KOBMG KO OplOUNTIKE, KO
oAQOPNTIKE StaoTriloTo (ranges).

H Aertovpyia tov Index+ otnpileton méve otig idteg apyéc tng Bemplog AvaKTNoNG
I[MAnpogopi®v (Information Retrieval) pe to Z39.50. Avtd €xel cov OmOTEAEGUO TNV
YropEn oG Gipeong oxéonc-ovTiotolyiog LETaED TV EVVOLMV KoL AELTOVPYLAV CLTOY,
Ue T1g évvoleg kol Aettovpyieg tov Z39.50. TNa k&Be piow omd Tig Aettovpyieg Init, Search,
Present xou Close 100 Z.39.50 vrdipyovv mopduoleg Aertovpyieg oto Index+. Mio enepatnon
oto Index+ exppdaleton pe évo 0évopo avalrtnons. To 0évdpo avalitnong owtd, €xel v
idto dopun He To GLVTOKTIKS dEVOPO avomopAeTAONC TV Z39.50 eEMeEpMTI|GEWV.

To Index+ wg ZAIT €xet wow AMoto omd mediow méveo otor omoiar umopel vo yivel
ovolfmon. To ZIT avTiotoryoHvTol oto Tedior VT LEG® VOGS OPYEIOV TOPOUETPOV.

TG TNV EKTEAECT) ULOIG EMEPDTNONG, YLOL TNV UETAPpOoT KAmolov ZIT, avalnteiton 6to
opyelo avtd 0 KwAKOS Tov Kou Bpioketatl 1o avtictoryo nedio tov Index+. 'Eva Turjuo

oo évo tétotlo apyeio elvon to e€NC:

type 1=use
val 1=au #Personal Name
val 2=cn #Corporate Name

val 4=ti #title
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>to tuipo ovtéd opileton, Yo mopdiderypo, 6Tt To XIT pe kmdikd 1 (to “PersonalName”)
ovtiotoryel oto medio “au” tov Index-+.

o TG TEPINTAoELS TV 180THT®V dtdTagng 1 amoxomg, To 1dto apyeio kabopiler
TOV TPOTO UETAPPUONG 0T oVvToEn Tov Index+ e xprjon tov tedectii expr. 'Etot, yuo

TOPEOELYLLOL, TO TUHLLOL TOV Py Eiov:

type 5=truncation

val l=expr(this+"*")

MAwvel 611 dtav Yo Kdmoro XIT {ntnoel 1 1dtdtntor amokonig (kmdikdg 5) pe Tun right
(xodkdg 1), n iun avalritnong g tov I, o tpénel vow 00el 610 avtioTor o medio Tov

Index+ pe évov aotepioko oto TéA0G. H enmepdnomn enouévmg
ersonal ame=" ndr" D  runcation="Right"

00 petappootel oty éKepoon au= ndr* 6to Index-+.

H avéktnon kou pHetdppoon Tov dedopévav eivor yevikd anir| dtodikocio. Mo
eYYpop| ToL eMoTPEPeTHL 0d To Index+ elvor 6T LopEN} TOL TPEMEL Yo VoL GTOAEL GTOV
client mov ™ {nnoe. To uévo mov amoteiton eivor n kwdkoroinon g oe GRS-1. To
otolyeior Tov Index+ mov O amOTEAEGOLY TNV €YYPAPT TEPLYPAPOVTHL GE €var deHTEPO

opyelo. Mo tétolo meprypopn| eivon n:

rectype object
element titleG1
element authorOrCreator G2

element descriptionG 17

To mopandve opilel v eyypoer object m omoia amotedeiton omd 3 medio, tou: title,
authorOrCreator xou description. Ot K®dt1kol LeTE TOL OVOULOITOL T®V TESIMV X PTGLULOTOLOV-
vtol Yo Ty GRS-1 k@dikomoinon.

Onwg umopel var eovel o To Topamdve, 1 OAN Letdopaon ord 1o Z39.50 6Tig Sopég
Ko TeleoTég Tov Index+ Kol avToTpOQMS, elvol pior GUECT Ko TETPIUUEVT SLodLKAGLOL.
AT yioti o1 dopéc, TeAeaTEG Ko TPOTOG Aettovpyiog Tovg elvor vEAOYOC, EXLTPENOVTOG
OmAEG éva TPog éval” avTioTolyioels. Ot ovTioTolyicelg v TéG elvor LOVE) 0L GLUVTOKTIKES.
To uévo mov ypetdletan elvon vor vtdpyet yior k6o XIT éva medio Tov Index+ pe tnv ido
onuacloroyic. Av KETL TETO10 deV LIEPYEL, M| oevTicToiynon dev unopet va yivel. Eniong,

dev umopel va. yiver ovvOeomn nedimv. T'o mopdderypo, €6t 0Tt VAP OVV ToL Tedior Owner
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Ko ct r. To XIT ers n O énpene vow ovTiotorynOel ko otor 300 owtd media, KETL TOL
Oumg dev yivertod.
A&lo A6yov elvor o 6Tt 0 KOBOPIOUGS TOV OVTIGTOLYOEMV YiveTon Ue yprion

opyelwv Ta omoio elvol opkeTd Kortovon T amd Tov omAS xpMNoT.

3.3.2.3 Mistral

H etoupioc BULL otn T'odAlo €xel eniong xotackevdoetl éva Z39.50 server mévo
ond to AT Mistral [BDH97]. To Mistral ypnoiponoteiton yioo owodikevon ko ovaktnon
KeWévmv tor omolor emtpémovy avoltnon e TOAAE medio, yPNOLUOTOIdVTOG AEEELG
KAEWOE, Ko evpetnplocud mAfpovg kewwévou (full text indexing). Ot avalntioelg
yivovtou pe xp1rion AOYIK®OV TEAEGTHOV, CVYKPIGEWY, KOl KOVOVIK®OV ek@pdicewv. Eniong,
KoTé TI¢ ovollnNTioELg UTopohV vor xpNGLLomon0oty Bncavpol dpwv, yiow Heyoddtepn
oamdooon.

H apyitextovikn tov server gaiveton 61o oy 3.2. O LETAPPOOTI|C-SErver onoTe-
Aetton omd To TU O ToL déxeTon Ta Z39.50 unvopoto, kot etvorl xTiouévo pe YAZ [Ind97],
KoL o TO TUT 0L TO 01010 EMKOLVMVEL [e To Mistral e xp1iom omoLakpUGUEVOY KA GEDV
ocuvvoptioewv (remote procedure calls). Emiong, vrndpyel kot évo. GOVOAO opyeiwv mTov

KoBopilel Tov TpOTO AetTovpYiog TOV LETAUPPOOTY].

g B

o RPC

o 739.50 23950 | vl Mistral
2|

Configuration
Files

Iyquo 3.2: H opyrtektovikr Tov Mistral

H yA®oGa enepwtricemv Tov Mistral eivon e Aoyikn YAwooo, 1 oroia vrootnpilet

tov¢ terectéc AND, OR xou XCPT (awvtictolyog tov AND_NOT). H petdopaomn enouévmg
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TOV TPLAOV TEAEGTAV TNG type-1 YAOGOoOG ENEPOTHCEMV GE TEAEGTEG TNG YAWMCG UG EMEPMTI-
cemv Tov Mistral, eivon Geom dedouévng tng éva Tpog évor LETOED TOVG aVTLGTOIYNONG.

>to Mistral vrootnpilovtan, eniong, Kovovikég ekppdcelg LEow TmvV GLUUPBOA®Y +
(oco1dMmoTe YOPOKTHPES), ? (Evoc M KOVEVOS YOPOKTAPOC), KoL # (VO YOPOKTPUC).
Ot duvatdtnteg amoxomns Tov Z39.50 vrepkaAHTTOVIOL ANd TOVE TOPOUTEV® TEAECTES,
EMOUEVIOG OVTE LLTAV 1| LETAPPOLOT) TTOLPOVGLALEL KATOLOL TOAVTAOKOTNTAL.

H avtietoiynon tov ZI1 pe 1o medior emepotioemv tov Mistral kobopilovion Kt
€0 e xprion eldikav opyeiwv topapétpwyv (configuration files). Ov avtictolyicelg avTtég
umopel vo elvon 7éva Tpog éva” 1 "ToAAG Tpog éva”. H “éva Tpog TOAAR” awvTietoiynon,
dev vootnpiletol, Aodiy, oe k&b ZIT unopel vor oevtiotorynOel éva Ko Lévo medio Tov

Mistral. Ot dnAddoelg 6to apyeio mopopéTpwy €xovv Ty e€NG LOPPN:

Fl1d: 1, AUTR
Fld: 12, REF

Ot 800 aTég YpoUUEG dMA®VoLY 6Tt Tor XIT Tov Z39.50 pe kmdtkovg 1 ko 12 avtiotolyov-
vton oto tediot AUTR ko REF tov Mistral.

Metd omd o ovolrtnom, to Mistral emotpépel évor GHVOAO OVTIKEWWEVOV TO
omolo BpébnKav vor 1KaVOTolohV ToVG TEPLOPIGLOVE ToL €0eTe M emep®dtnon. To Mistral
umopel vo Kpotricel 10 TeEAEVTH{0 GHVOAO OTOTEAECUATOV YIOL TEPULTEP® eneEepyocia.
Ot avaKkTOUEVES EYYPOPES KOALKOTOL0UVTHL 6€ GRS-1 poper}. T'o Tov TPOoGdloplond Twv
nediwv Tov Mistral oV avTIeTOLX0VV GTOL GTOLXEID T®V EYYPOPAV, TOL opilovTal omd To

TPOPIA, VLGP OVV GTO OPYEl0 TAPOUETP®Y INADGELS TNG LOPPNG:

Full: AUTR, element. author
Full : DENA, element. title

Avté t0 TUUO TV apyelov opilel Tl oty eyypor| pe to 6vopo Full vrépyovv to
nedio author xon title tow omoic, wpoépyovton amnd ta medioe AUTR xou DENO tov Mistral
avtioTolyo.

To Mistral 6nw¢ ko To Index+ ockoAovBoVV €val LOVTELD avEKTNONG TANPOPOPTIOG
TOPOUOL0 Ue avTO TOL Z39.50. Tt To AGY0 0UTO 1) LETAPPOLOT) TMV TEAEGTAV TNG YAMGGOG
0V Z39.50 6N 1K1 TOVE YAWMCGH ENEPMTHGE®Y €lval oAl Ko dipeom dodikocio. Ot
enepToeLg Yivovion tévm e po AMlota tediov, otnpildueveg oe avolntioelg pe féon
AEEELC KAELALE, Y pig Kopio TepatTépm doun). AkSuo OpmG Ko Yo Tig AEEELS KAELALE, elvor
ooV M VTopEN KEmolov €1801g doun) STWS Yo TOPEIELYUO GTaV QLTEG TPOEPYOVTOL

and éva noovpd 6pwv. To oxfuo Tov okoAovOel To Mistral €yetl Tol 1010 LELOVEKTALOLTOL
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mov avoépdnkayv kot oto Index+, {6mg dumg vo elvor Alyo To eKEPOCTIKG ULoL Ko

vrootnpilel emmAéov TV "TOAAG PO €val” avTioToiX oM.

3.4 Merogpootéc oe Xvotiunoto OrloxAnponong IIAnpoeopiog

3.4.1 Metogpootic otnpiiduevog oe vrodeiynoto - TSIMMIS

To TSIMMIS [GMHI95] anotekel éva and 1o Pocikdtepo £pyo 6TOV TOUEN TV
Svomudtov OAoxkAMpwong IAnpogopicc (Information Integration Systems 1| IIS) kou
Kotaokevdotnke oto [Movemotiuio Stanford tng  oAedpviog. Atockonel 6TV OAOKAN-
pwom evég LeyEAov e0poLg TANPOPOPLMV dounuévmy (Baoelg dedouévmv), NUISoUNUEVLV
(xeipevo SGML), 1} a.d6untmv (opyeior 6to 8i6K0), o1 omoieg dev €x0VV KATOL0 GLYKEKPL-
UEVO GYMLLOL.

o poc tétolov €180vg 0AOKAT pwoN, oo teiton 1 HIoPEN KETO10L KOVO» LOVTEAOL
ovoeopds. T to TSIMMIS avonrtOyxbnke évor tétolo poviého dedouévav, to Object
Exchange Model (OEM)[GMPQ*97]. Baoikd ototyeio tov TSIMMIS givou 11 dev vdpyet
woe kevipikny Béon dedouévov n omolar vo kKportdel KEAmTolo Kotve oyNUo (o Kol KTt
1010 dev VILAPYEL. To OA0 GVHOTNUO cmoTEAEITON OO SLOUEGOAOPNTEG KO LETOUPPOGTEC,
O dwopecorafntig (mediator) elvon €vor LTGVOUO TPSYPOUULO TO OTOLO €YEL YVAOOT TNG
omaPOUTNTNG TANPOPOPIOG GYETIKE UE TO €100C TV JESOUEVOV TOV VIAPYEL OTLG TNYEC,
KoO®G kol Tov Tpémo e Tov omoio umopel, ov yxpelootel, va ylvel Guyx®vELON Ko
LOPPOTOINGT TOV OTOTEAECUATOV ENEPOTHCEMV OO dVO 1) TEPLGGHTEPES TNYES TTPLV QLT
OmoGTOAOVV 610 YPNotn. Ot SLoUecOAAPNTEG EMKOIVOVOVV HETOED TOVS, CAAG KO LE
TOVG UETOPPAOTEG, e Uior Kown YAwoaoa, tnv OEM-QL, n omoio otnpileton oto OEM.
Mo yevikn} Oym Tov TPOTOV UE TOV OTOL0 SLOGVVIEOVTOL LETAPPOOTES, SLOUEGOAXPNTES
Ko TNYEC mopovotéleTon 6To oxfuo 3.3.

Ot emepmtioelg 6to TSIMMIS amotelovv Lo teptypon], Lésm tng OEM-QL Ko Tov
OEM, 1 onoia mpocdiopilel To oxfua tTwv mpog ovaktnomn dedouévov. o Tapdderyuo,

o010 [PGMGU95] avoupépeton 1 enep@dTNON:
*P: - <Pperson {<L last_name 'Van Gogh' >}

N omoia avalntd oA To Tpdowna ekelva T onoia €xovv dvouo “Van Gogh™.
o Tnv vAoToinon UETHEPOOTHOV €xel ovormtuy el pior néBodog Kaboplopon g
Aertovpyiog TOL HETOPPOOTH, 1| ooloL KGvel TNV OAN Staditkocion oA, oveEGpTnTa omd

10 €{80¢ TN¢ vokeipevng TNYNG. O HeToPpaoTic eEGYEL 0TOVG SLOUECOAUPNTEC OmdyeLg
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£3 [wrapperJ

Relanonal Image

Syquo 3.3: H apyrrextovikr tov TSIMMIS

Yo TN CNUOGLOAOYIO, TN oVVTOEN KoL TEAECTEC TV ENEPWTHOEMV TIG OTTOleC Umopel vo
onavTioet. [Ipokelévou vo TeplypayeL TIC EMEPMTI|GELS, TIG OTOleg LTOPEl VO MOV T GEL,
0 uetoppaotig ypnowonotel EAevOeoes Zvugoalouévwv Toapunoatinés (Context Free
Gramimars).

'Evog petoppactic 6to TSIMMIS noipvel por emep®tnon ko omogocilel mpato
o’ OAa oV 1 Vokeipevn TNYN Uropel 1 0L VoL TNV oTotVTHGEL, 1) ST OAALMOG AEYETOL, OV
elvou dueoa vmootnolouevn. Av vou, téte T petapplel Ge oL ENEPADTNON TN YAMGGOL
¢ vrokeievng mNYNG Ko TN GTEAVEL GE QLTYV. AQEOV TEPEL TOL AMOTEAEGUOTH, TOL
Kwdikonotlel 6to OEM Kou 1ol 6TéAVeL 6T0 StoeGoAaN T ToL To L TNOE. AV 1 ETEPMTNON
dev elvon Gueco vwootnPLLouevn, TOTe 0 LETOPPOGTNG KOLTALEL v Hmopel var ooyt Oel
Ue Tomxnd QLATOAOLOUA, SNACDT| LE TNV OVOTOPEOTOOT TNG LECM ULOG GELPAG OO GUECTL
vrootpildueveg enepmtiioelg [GMPQ*97].

o v dnuovpyio Ko KoBoplopd tng Aettovpyiog Tou HETOPPACTH EXEL KOTOL-

okevootel éva epyoaielo 1o omoio déxeton Evor GHVOAD ol KoVOVES TNG LOPONG:

template
// action//

Aéyeton, emiong, évo GOVOAO GLVUPTHCEMY, YPOUUEVES amd TO XP1OTN, TOL YPNCULO-

TOLOVVTOL Y10l T GVVOEST LLE TNV LIOKEIEVT TNYN.
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'Eoto évo mopdiderypor omd évol GOGTNUOL LE LOVGELOLKG OVTIKEIEVOL GTTOV VITEPYEL

0 €€Ng KavOVOLG TOL UETOLPPOLGTH:

<paintings X>: -
<library {X: <painting {<name X> <painter S$SAU>}>}>@sl

//sprintf (lookup—query, "find painter %s", SAU) //

Ot Kavoveg, Yevikd, amoteAoVVIOL ol TNV emkeaAido-@Opuo (template), Ko tn Aet-
tovpyia (action). H emke@orido tpocdiopilel 1o €100¢ TG enepdtnong 6to povtélo OEM
o1tV onoia vTIeTOLYEL 0 KOvOVOLS ruTAC, Ko 1) AetToupyio TNV enepdInom tov Bo mpémet
vo. otodel otny vrokeipevn PBéon. 'Ectom n mopokdtom enepmtnon oto OEM 1 onoio

touplélet pe Tov Topandve kovévo Ko n onoio avolnté toug mivakeg tov Van Gogh.

<paintingsB>: -

<library {X: <painting {<name X> <painter "Van Gogh"'>}>}>@sl

Otowv N enepdTNON QLTH PTAGEL GTO UETOPPOGTH QL TOS B0 YhEeL GAOVG TOVE KOVOVEC
T0v. Ot PTéoEL 6TOV ToPOTAV® Kavéva o Bpet 6Tt Tonptdlel ko Bo vTIKOTOGTHOEL
™ netaBAnTti AU pe to 6vopo Van Gogh. 'Enetto o dnpiovpynioel cOueovo. pe oo A€et
T0 TUNUOL action v ékepoon: find painter "Van Gogh" kot Oo T oteidel otnv
VIOKEILEVN TTNYT| TPOC EKTEAEDT).

Y& TEPINTAOCELG TOV O LETUPPOOTNG TOL TSIMMIS dev umopet vo Bpet kémotor épuo
TOL VoL TOPLALEL LE L0 ETEPDTNON TOV PTEVEL OE AVTOV, TOTE 1) EXEPDTNON CLLTH AEyETON
ot dev elvon dueoo vmootnottouevn. Xe pio Tétolo TEPInTMOoN, 0 UETOPPOOTHG €XEL
™ dVVOTOTNTO EKTEAECTC GLAAOYIOU®MY KOl EVPECT) TPOTMV LLE TOVG OO0V UTOPEl VoL
OTTOLVTI|OEL TNV ENEPATNOT VTN UE XPNOT dUEOH VITOOTNOLLOUEVWV ETEPMTHOE®Y. Tl

TopGdeLYLOL, £€6TM OTL M EMEPHDTNON:
(1) “Aocuévov evog otovyeiov C, foeg TOVG Yoveig Tov” (1)

elvon dueoa vmootnotduevn. H enepanomn “Aocuévov evog A, Bpeg OAovs Tovg mmost-
TOVOEG %Ol YLOYLAOeS TOU” umopel vo, AoToM el epopudlovtog dtadoytkd dV0o Qopéc TNV

(1), g e€ng:
1. Bpeg 6A0vg TOLG YoVeig Tov A pe ypnion g (1)

2. T kG&Be évav mov Bpébnke omd 1o Princ 1 Bpeg tovg yovelg tov e@apudlovtog

mv (1).
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[eplocOTeEPO KO OVUALTIKOTEPX, TOPOOELYUOTOL O OvayvAdoTNnG Umopel vor Bpel 6to
[PGMGU95].

Me 1 xprion TV QOpU®V 0 UETAPPOOTHG 6T0 TSIMMIS meptypdpel 6To SLopeco-
Aot T0 CVVOAD TV ENMEPMTHCEWVY TIG omtoiec umopel va eneEepyaotel, kabopilovtog
70 Tt elvor 0L TO TOL PUToPEl vor pOTHCEL O SLOUEGOAXPNTIC, KOBW®S Ko TO TG Oa Tpémel
Vo T0 pOTNGCEL.  XT1G POpueS Yivetow xpriomn dVo edwv petafAntdv. Twv elevBepmv
(free) xon twv decuevpuévmv (bound). EAeVBepm petofAntr| elvon n "X 6tV mopomévm
enepdINON <paintings X> xou N onoio koBopilel 1o €160¢ TOV AVTIKEWEVOV TOV O
EMOTPEYEL 1) EXEPDTNON, GTO TPV TOPAIELYLO TOL OVOLOTOL TV {wypdewy. Ot decev-
uéveg petoAntég kobopilouvv Tt elvon orvTd mov umopel vor potricel o dtopecorofnTic.
310 GLYKEKPILUEVO TOPEOELYILo ) LeTaBANTY “AU” eivou decuevpuévn ko Kobopilel 1o 61t
0 doeco o TG B TPEmeL, GTav KAVEL TNV EXEPDTNON, VO TPocdlopilel To Gvoa Tov

Lawypdpov, ToL 0ToioL TO OVOUOTO TV TIVAK®V OEAEL VOL LVOIKTH OEL.

Application

Quer y Trandlated

Results

Templates q Parser | | Matcherl | Engine |

Native Wrapper

Native Native
Query Results

y

Source

Syquo 3.4: H opy1tektovikn Tov petouppoiotr| 6to TSIMMIS

10 épyo ouTd €xel KOTOOKEVOIGTEL Ulol EQOPUOYT YioL TNV €0KOAN Ko Ypriyopn
KOTOOKEVT] KOl TPOGALOPIGUS TOV TPOTOV AELTOLPYIOG €VOG UETOPPUOTH TEVE® Omd
KGmolor TNyn. Xt0 oxfuo 3.4 @oiveton n opyLTEKTOVIKT) TOL UETAPPOOTY|. Tow AP

oKlooUéVO TUHorTo Eivorn Kotvé yiow GAovg Toug METa@PaoTéC 6To TSIMMIS aveEdptnto
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ond 1o €ldoc g vrokeinevng TyNe. To Agvkd eivon e€optduevo omd ™ Ty Kot
0o mpémel vo kKartooKeLd{ovion amd Tov SoyEpLoTi Yol KGO dlopopeTikd e1d0g TNYNG.
Tow évtovo YPOUULOOKLOOUEVO EE0PTAVTOL KL VTG otd TNV TNy KOl OTOTEAOVV TLG
TPOSLOYPOLPEG AELTOVPYIOG TOV LETAPPOOTY.

To Booikd Turqua elvon o driver, o omolog eAEyyel TN SodIKOGIo LETAPPOLOTG KO

KoAel Tar eENG TUHLOITOL:

e Tov parser o 0moiog VoA HEL GLVTOKTIKA TIG OPUES (template) To TomKS Yo TNG

Bbiong KaOMdS Ko TIG ENEPWTI|GELS TOL PTAVOULV GTOV Server.

e Tov matcher o omolog ydayvel TG ddpopec QOPUES Vo Bpel cLTH Ue TNV omoio
Touprélel kémolo enepdTNON, Ko av dev Bpel mpoomabel va Bpetl éva TpOTO Yo Vo

omoVTHOEL EUUEGT TNV EXEPATNOT).

e To Native TUMLaL TO OO0 GTEAVEL GTNV VIOKEILEVT TNYN TNV EXEPDTNON TNG POPLOG
oL Ppétnke vo Toupldlel Pe TNV eNepOTNOM TOL £QTOCE GTO UeETOPPaoTH. Enlong

petoppdlel o amoteAéopotor TN TNYNG 0TO KOO LOVTEAO SESOUEVM®V.

e To Engine Tufqol TO0 OTO10 UETATPEMEL KOl ONULOVPYEL TOKETOL LLE TOL OTOTEAEGULOTOL

oV €0MGE M TN, YO VOL GTHAOVV GTO SLOUEGOAOPNTY

To TAEOVEKTLOITA, TG TPOCEYYLONG TOV 0ekoAoLOeiTon 6T0 TSIMMIS eivon TOAAL

Ko Totkido. Oplopéva omd avtd etvon éti:

e O cLVOLOGUEG EOPUOG KO EMEPWTNONG TNG TNYNG, €XEL TO TAEOVEKTNUOL OTL deV
neplopileton omd GUECES UETOPPEOELC-OVTIOTOLYIGELS SOUDV KO TEAEGTAV TOV

KOWVOU LOVTEAOL KO YAMGOOG GTO LOVTEAO KO YAMGGO ELEPMTHGE®Y TNG TNYNG.

H ypnon enepoticemv LEGM EOpU®V 0T 6Tto TSIMMIS eivon 180tVIKH Y10 TEPITTH-
oelg 6mov oL dedOUEVH TV TNYDV 0AAALOVY GUYVE, Ywpic Tpoedoroinom. Eniong,
N YA®GGO TOL Y PTGLULOTOLEITON GTIG ENEPMTNHOELS ELVOLL 1] YAMGOO TNG TNYNG KoL €T

UTopovV Vo aELomotn00Hv 6To €mokpo ot SuVaTTNTEG TNG 0td vl StapecolofnT.

e Ot OpEeC OOTEAOVV TNV YVACT] TOV LETOPPUGTH Y10 TIG SUVATOTNTEG ENEPOTICEMV
T1g omoieg umopel vo amavtiioel | Tnyn. Tig SuvatdTnTeg ALTES TIG ETOLEGVEL LE TV
KOVOTNTO GLAAOYIGUMV Ko GVVOEGN G GUEGH VTTOGTNPLLOUEV®V ETEPWTICEWDY YLK

Vv omévTInomn GAA®Y Un GUEGO VTOGTNPLLOUEV®V.

Mo Stopopomoinon peto&H TN Tpocéyyiong tov aikoAovdel 1o TSIMMIS kot LTHG

0V Z39.50 eivorl 611 6to TSIMMIS 01 enep®THOELS 01 OTOIEG PTAVOLY GTOV UETOPPOOTY
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elvou olyovpo 6t umopovv vo amovtn0ovv omd avtdv, eite dueco eite épupeco. Xe ovtifeon
670 739.50 évor uépog NG S0VAELEG TOV SLOUECOAOPNTH UETAUPEPETOL GTO UETOPPAGTH.
Otov plo emep@dTon TAVEL G 0TOV dev elvon Glyovpo 6Tl pumopel vo vmooTnplyOel
omd v vrokeipevn Paon. O éleyyog av vrootnpileton 1 dyt yiveton omd tov 1o T0
UETOUPPAOTT.

Eniong, 1o povtédo dedouévmv mov ypnotonotel 1o TSIMMIS eivon moAd meplo-
GOTEPO EKPPOOTLKS TAPEYOVTOG TN SVVOTOTNTO VO EKPPEOEL KUAHTEPOL TN GVVTOEN KOt
onuacloroyic Tov dedopévav g mnyne. Amd tnv GAAN oto Z39.50 €xel emAeyel o
EMEY1OTOC TLPNHVOG, TO EAGYLOTO dUVOTO KOWVO TUAUO YloL TNV €RX{TEVEN HEYOADTEPNG
SLHAELTOVPYIKOTNTOG, LE OTOTEAEGILOL TO LOVTEAO VO UMV elvon T0G0 ek@pooTikd. To {810

Lo VEL KOL Y10l T1 YADOGOL ENEPOTI|CEWV.
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SI1S/7.39.50 Gateway

v evétnto vt Topovctdleton o Z39.50 server 0 0moiog KOTUOKEVAGTNKE GTO TACL -
oo TNG mopovoag epyacioc. H avdmtuEn tov server cvTov €yLve [Le GKOTO TNV TOPOoYN
npdécPaong oto Zvotnuo Enuactoroytxov Evpetnotaouov (7 2ZE) uécm ToL TPMTO-
KOAALOV Z39.50. To XZE elvan éva cvotnua dtoyeipnong Béoewv tAnpoeopidv THmoL
ONUAGLOA0YLIKOD S1KTHOVL Ue duvaTdTnTeG GLAAOYIoU®Y. H avérykn mpdoPaong oe ovvtd
UEC® TOL TPWTOKOAALOL Z39.50 TpofkLye G dVO EPELVNTIKE TPOYPCUUOTO GTOL OTOToL
ovuuetéyel o touéac IMAnpoeoplak®my Tvotnudtmy kot Teyvoroylog AoYLoUIKOD TOL
Ivetitovtov ITAnpogopiknig tov Idpvuatog Texvoroyiog kot "Epevvog: 10 AQUARELLE
ko to CIMIzit.

To AQUARELLE! eivou éva épyo tov mpoypdupotog Telematics, 1o onoio omockomnel
670 Vo Kével duvorth TNV TpdoPoiomn oTIC YNeLakég TANpogopieg TIC oyeTIkéC e Evpmmor-
iK1 TOMTIOUIKT] KANPOVOULE. X€ oUTO GUUUETEXOVV ETOLPIEG KOl EPEVLVNTIKA 1OpVUOTO
amd TNV EAAGSa, tnv Itokic, T Todrio kon tnv AyyAio. Zvvtovileton omd 1o ERCIM? ko
ypnuotodoteiton amd v Evponoixny 'Evoon. Zto épyo avutd 1o XXE ypnoiuonoteiton
o vpeTPLo Yo keinevo SGML ot onoio tpémel vor vtdpyel n duvortdtnto tpdcfoong,
ovollTNong Ko ovakTnong Lécsm tov Z39.50.

>t0 CIMIzit? (CIMI Interoperability Testbed Project), évoig aptBuég amd epeuvnTikd
1OpVpOTO KoL eTonpleg Tapoy 1S TEXVOAOYLOG, KOBMG KoL OpYavVIGULOTL otd TNV TOAMTIGULKT
KOWOTNTO, doKILaGaV TIG dSLVOTOTNTEG TOV TPWTOKOAAOL Z39.50 dcon apopd TN olo-
AELTOLPYIKOTNTO KOTE TNV OVTOAAOYT) ETEPOYEVMOV OeSOUEVAV. ATATEPOG GKOTOS NTOV

N Sopdpemon g teMkfc poperc tov CIMI*profile. T T peAétn g Stokettovpyt-

"http:/aqua.inria.fr

“European Research Consortium for Informatics and Mathematics
3http://www.cimi.org/projects/testbed html

*http://www.cimi.org

35



36 epAAono 4. SIS/Z39.50 Gateway

KOTNTOC, 0 Z39.50 server mov KOTOLOKELAGTNKE, Y PNCULOTOONKE e EVOELKTIKO GHVOAO
dedopuévav amd tn Béion CLIO [Chr94] tov Movoeiov Mrevak.

Ipwv yiver n meprypoer] T vAomoinong kpiveton amapoitnn o GHVTOUN To-
povciaon tov XXE () SIS), k&1t mov yiveton otnv emdpevn evotnTo. X1 GULVEXELD
TEPLYPBELPETOL T OPYLTEKTOVIKT] KO 0 TPOTOG Aertovpyiog Tov petoppooth Z39.50. Xto
TEAOG TOV KEPUAOLOV OLKOAOVOEL tior GVVTOUT OVAAVGT T®V TPOPANUAT®V KOl T®V adv-
VOUL®OV TOV TPOTOKOAAOV, TIG OToleC 0rvEDELEE 1) €QOIPLOYT) TOV OTLG 8V0 Pdioeig dedouévmwv

OV CVOLPEPOMKOLY TTPOTYOLUEVMC.

4.1 To Xbvotquo Inuocitoroyitkov Evpetnproouot

To 2votnua Znuaoctoroyixov Evpetnowaouov (Semantic Index System 1) SIS) elvon
éval epyakeio yla meprypogn Ko teKunpioon peydiov TAnOveuov, 1didpopewy, eEeAc-
oouevVOV Ko TOAATADG cuvdedeuévmv dedouévmy. T 1o Adyo avtd eivon KatdAANA0
YlOL TNV TOPEOTOOT EMGTNUOVIKTG GYESNOGTIKNG KOl KOTOUOKEVAGTIKT G Yvoons. To
>3E amnoteleiton omd €va unyovicud oamodrikevong, mov Pacileton oe éva cuvovacud
OVTOKEVTPLKOV LOVTEAOL KO ONUOGLOAOYLKOD SKTHOV, KO ol Uidt YEVIKT) SlaAOYLKn
EMOLEN XPTIONG YLOL TNV ELCOYWYT KOl OVAKTN O TANpOoPOPLAdV. To LOVTELD TV SeSOUEVMV
TEPLYPBOPETOL UE TN YAWSGH Tapdotoong yvoong Telos. To TIE kot 1) EVOOUOTOUEVT
ce ovTé vVAomoinom Tov dopkov Uépovg TG YA®ooog Telos éxovv avantuybel amd
v Ouédo TIAnpogoplokdv Xvotnudtov Kou Texvoroyiog Aoyioutkov Tov Ivetitovtov

ITAnpo@opikic Tov Idpvuartog Teyvoroyiag kon 'Epevvog’ (ITE).

4.1.1 Xnuovtikd yopoxtnplotiké g yAdocog Telos

H Telos [MBJK90] eival pio YA®ooo Tapdotoong yvaong n onoia vrootnpilet
évol ovTOKeEVTPLKS HoVTELD dedopévmy. TIpoo@épel Toug €€ OTATIKOVG EKPPOGTIKOVG
unyoviopovs: Mn eporyuévn tepapyio To&tvounong, ToAAUmAY Ko uGTNPT KANPOVOLLL-
KOTNTO KO TAELOTIULO YVOPICUOTO, TO OTTOl0L LLE TN GEPE TOLG UTOPEl vou €xovV KL LT
dkd Toug yvopiopoto. Eniong, mopéyel unyovicuovs xpoviknieg AOYIKiG.

H Telos mapéyel TOAAEG oTdOUEG apoipeonS. Apo TPOGEEPEL TN duVOTOHTNTO OPYE-
VOO G TOV GYNUOTOS COUPOVA UE EVOL LETU-OYTULOL, TO 0010 TEPLYPAPEL TTLO OLPNPTIULEVES
€VVOolEC KO 1OLOTNTEG, EMTPENOVTOG £TGL TNV SLOTVHTMOT) KOl OTEVINGT ENEPWMTI|GEDY TOV

Baocilovtonl o opnpnuéveg 1010TNTEC. Me T Gelpd TOVE, Ol EVVOLEC TOV UETO-OYTUOTOG

Shttp://www.csi.forth.gr
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umopel vor vtdryovion oe €vor LETO-CYNUOL K.0.K. ZTINV €QUPUOYH TOL B0 TopovGLooTEL
TOPOKAT®, 1| SUVUTHTNTO QLLTY SEV X PNGULOTOLEITOL.
Ot Baoikol exppaoTtikoi unyovicpoi mov ypnowonotet n Telos yio tnv dnuovpyic

LOVTEA®V TOPEOTAONG YVOGEWY EVOL O1 TOPUKETE.

e Ovopotooocio: Gbe ovtoTNnTO €YEL VDL ECMTEPLKO, TAPOYOUEVO OO TO GUOTN UL,

avoyvwLoTLxd ovoua, ko éva kofoptlouevo oo to xpfiotn Aoyixd dvoua.

e To&ivounon: Me Tov unyovicud ovtd, pioe otoptky ovidTnTo. TEPLYPAPETOL MG
A0S (eplmTmon) mog KAGoNg, Tng omoiog kAnpovouet ta yvopiopoto. H Telos
omotel kéBe ovtoHTNTO VoL omoteel mepintmon Kdmolog kAdonc. H aroaitnon ovt)
EKTANPOVETOL PE TNV VIOPEN EWOIKMOV XAAOEWY OUOTHUOTOS O1 OToieg deV UMOPOVV
vou 0AAOTOOV amd To YPNOTN. ATOTEAOVV TOV opylkd TANOvoud g Pdong xon
OTOLOWNTTOTE dESOUEVOL IOV B0 €160 B0VV 6TO GVHOTNUOL, B0 TPEMEL GUESOL 1] EUUETOL
VoL GUVOEOVTOL e OVTEC. Miow ovIOTNTO UTOpel Vo oviiKEL OE TOPATEV® Otd Lo

KAGOELG.

e Am6ooon yvopiocnotog: Me Tov Unyoviopd outd omodidoviol Yvopiopoto 6Tl
ovtétrtec. Tow yvopiopoto ovTté Lmopovv vo BempnBovv wg oxéoelg ueto&H ovto-

THTOV pLo Ko £X0uV €val TG0 0QLOUOV KoL €VOL TTEOLO TLUWV.

e Ilepropiondg oty to.&vounon yvopioudtov: Av évo yvoploua eivol tepintmon
oG kot yoplog yvmplopudtov, ToTe T0o TeEdio 0p1oon Ko TO TS0 TIUL®V TOL TPEMEL
VoL Elvol TEPLTTMOGELS TV TESLWV OPLOUOV TOV TILMV TNG KAGON S YVOPLOUETOV GTNV

omoial ovrKel.

e I'evikevon (oviiotpogo: EEeidikevon): O unyovioudg ovtdg 1oyvel uévo yio
KAdoelg. Opilel uior oyéon vroovvorov peTaEd Twv KAGoewv mov ovoudleton
iSA. Av A isA B, 16te n A ovoudlleton vroxidon g B xou n B vmepxAdon g A.
H A xAnpovouetl 6Ao tor yvopiopoto tng B kou eite €xel emmAéov yvopicuoto,
eite meplopilel 10 GVVOAO TIUWV TOV YVOPIOUATOV TOL KANpovouel ond tnv B.
Mo kKAGom umopel vo €xel mopandvm ond pio vrepkAdoelc. 'ETol, 1 oxéon isA
vrootnpilel TOAAUTAY Ko cvoTnP) KANPOVOUNGN. O UNYOVIGUOS L TOC EMLTPETEL
™V opYAvVEOoN TV KAAGE®MVY GE SLELPOPES Llepopyieg YeEvikeLONE 01 oToiec TPoGdidovV
OLKOVOUIO, KOl GUVERELDL 0TO HOVTELD, oV dev ypeltdleton var emavainedel o

0pLoUGG eVOG YVOPIoULOTOC TOL €)el 1101 0T0d00El GE [Ld YVMOOTY) VTEPKAGOT).
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4.1.2 Ieprypoon tov XXE

To Zvotnua Znuaotodoyizot Eveetnotaouot Tapéyel Toug ToPoKETo UNXoVIGHLOUG

dwayeiplonc.

e Mnyovicuoog Amodijkevong Avtikeiuévov: O unyoviopds owtdg vrootnpilet

docoAnyieg Ko torvtdypovn TpdcsPoomn amd TOALOVE Y PT|OTES.

e Mnyovioudg enepotioewv: To XXE cuvodeveton omd Evor Unyovicud EEpmT|GE®Y
0 omoiog mopéyel €va, GUVOAD O EPMTNUOTIKEG EVTOAES, LE TLG omoieg elvon dSuvoTi
N TAOTYN OGN 6TO GUVOAO TNG TANPOoPopiog oL €xel topactobel otn féon KobdS Ko
N SOTOTOOT] OVOLOPOULKMY ENEPMTNCEDV LE TOAAUTAG Kpltriplo.. Ol enepmTNOEL
UmopoBV va yivouv amd 1o yp1riotn eite LEGm evOg dlahoylkov epyoieiov, eite amd
GAAeG eQopUOYES pe TN Poribelor TNG TOOYQAUUATIOTIXNGG OLETAQPNS  ETEQWTHOEWV
(PQI) [Ins97].

e Mnyovioudg Etcoywyig Asdopnévaov: H etcaymyn dedouévav oto ZXE yiveton Ue

500 Tpdmovg:
> Acvyyxpovn elooywyn OeSOUEVAOV UE YPTON TOL GLVTOKTIKOU OVOALTH TNG
Telos
> Xpron Aeitiov Ewoaywyns Agdopuévamv yio cOYYpOVN ELGHYMYT KOl TPOTO-

noinon orolyeinv, pe aAAnAenidpoaon xpriot kou Z2E.

e Mnyoviouog poypoppotikig Atenoefig Enepotioewv: H dtocivdeon kou emt-
Kowvovia Tov X3E e eEwtepiké epaproyés vrootnpiloviat and évo 6Hvoro Gu-
VOPTHGEWV LE TIC 0Toieg elvor Suvati N GvTtAnon TAnpoeopiog Tov €xel TopooTodel

070 22F ol TIC EQOPUOYES LTEC.

H emikotvovio piog eEwteptkic epopruoyic te 1o 2XE yiveton og eENc:

1. Eykobioctoton n emtkotvovio tg epoproyng kot tov 2XE

2. TiBeton o x6uPog oTov omoio Oa eQOPUOCTEL KEATOLO €K TMV EPWTNUATIKMV

cuvoptioewv Tov PQL

3. XpNOWOonmolovvTon ot KOTEAANAESG epMTNUATIKEG GLVOPTIOELS Tov PQI Yo

avolnnon tAnpogopiag otn Bdon I'voong (BI') tov ZZE.

4. EmovolopuPévovton to ripota 2 ko 3 (Tpoopetikd) Ko Y pnoLonTolobVToL

KOTAAANAEC GLVOPTHOELS dloyeiplong GLVOLWY ooV T |GEWY TOL PQL.
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5. Tepuoartileton n emkovmvio g eQopuoynig kot tov X2E.

To 6UVOAO GUVOPTIGEWY OV TPOGPEPEL TO PQI KT TAGCOVTOL OVAAOYDL LE TN

AELTOVPYIKOTNTA TOVE G TEVTE KOTNYOpPleg:

> TuvapTioelg ol onoieg eivon LITEVOLVVEG YL TNV EvopEN/ANEN TG EmKOIVOVIOG
ueta&H g eEwteptkic epopuoyig ko tov X3E.
> ZUVOPTHCELS YLOL TPOTOTOINGT YEVIKAOV TOPOUETP®V TOV YPTCLULOTOLOVVTOL
omd TIG EPWTNUATIKES GLVOPTNOELC.
> ZUVOPTHOELS TOV Y PNOLULOTOLOVVTOL Yio ENEPMTNOELS 6T BT'. Me T1¢ cuvapTi-
Ge1g o TEG elvon duvoartd vor ovorkTnBel TAnpogopion amd ™ Pon yvwong dnwg
Yol TOPAOELYLOL:
-- TYEG YVOPLOUETOV HLOG OVTOTNTOG
-- OVTOTNTEC TV OTOLWV OMOTEAEL YVOPLOULOL LLOL OVTOTNTOL
- Adoelg twv omolmv o ovidtnTo omotedel mepintwon
-- [epmtdcelg Hog ovtoTnTog
- YreprkAdoelg/ YToKAGGELS LLog OVTOTNTOG

> XUVOPTHOELS XELPLGULOV GLUVOLMV OTOTEAECUETOV

> ZuvopTioelg avakTnong TAnpoeopiog omd tor GHVOAL oTtodKevoNG.

4.2 Apyrtektovikn tov Z39.50 server

"o TNV VAOTOINGMN TOL GLGTHUOTOS TPOTIUNONKE O SPOUOC TNG VOLKTNG CLPYLTE-
KTOVIKNG, MOTE vou elvail €0KOAN 1 TOOVY CVTIKATAGTHOT TUNUATOV UE GAAC TOL €X0VV
KoAOTEPN amddooT. H GAN apyltekToviKT| TG AELTOVPYIiOG TOV HETHPPOGTH POAVETHL GTO

oxfuo 4.1.

4.2.1 739.50 server

To Tuuo Tov amokaAeiton “Z39.50 Server” (to (1)) elvol to TUiuo exelvo g
€QOPUOYNIG TO omoio elvon vTeVBLVVO vor déyeton unvopoto-rtokéto Z39.50 and 1o dikTvo,
VO TOL AMOKWALKOTOLEL, KaOMG eniong vo tor Kwdtkomotel kot vo tor 6TéAvel. Etvort dnAodn
revOLVVO YloL TNV eMKOWV®VioL 610 dlkTVvo. Ol TNV KOTHOGKELT TOL TUNUATOG QVTOV
xpnowonowmdnke to CIMI toolkit tng etoupiog SSL ko to omoio otnpiletor 6to mokéto

epopuoydv YAZ [Ind97]. T tnv emkotvovior Tov pe 10 vrdéAowmo cvotnuo 1o CIMI
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Synuo 4.1: Apyrtektovikn tov Z39.50 server

toolkit Topéyel Lo GeELpE amd GUVOPTHGELS, TIC OTTOTEG KOl KOAEL LLE KATOL0L GUYKEKPIUEVDL
opioporto, avaAoyo, e To Wivupe 1o omoio AopPdveton and 1o 8ikTvo. O KOTOoKELOGTNHG
™G EPOPUOYNG B0 TPETEL VO, YPEWEL TOV KMOILKO TOV GLUVOPTICEDY CLLTAV, Y10 VoL YIVEL
duvat M emkovovic Tov epyoreiov He To VIOAOLTO GVGTNUO. Ol GUVOPTHGELS CLVTEG

etvon o1 €€Nc:

e <cimi_open>: oAeiton KAOe Popd OV €vag Kouvovplog client cuvdéeton 6to Z239.50
server, Kol 6Komog TNG elval vo Kével Eleyyo Sikolduartog Tpdcfoons, Kot apyLKo-
ToiN oM OPLOUEVOV TOPOUETPMV TNG EMKOLVOVIOG. Xe Tepintwon AdBovE EMOTPEPEL

ToV KOOLkS AdBovg Tov EAofe ydpar.

e <cimi_search>: oAeiton dtov GTov server @tével Lo Search Request. 'Evo amd to
opiopotd g elvon évar dvadikd 8évopo To 0moio aVaTOPLoTE TNV ENEPHTINCT TOL
TEPLEYOVTAY GTNV oliTnoM. TKomA¢ TG elvar 1 extédeon g Z39.50 enepdInong Ko
N emMoTPOoEN EVOC GLVOAOL omavTGE®V. o To 6KOTS crvTd Kodel To TUUoL Search
(T (2))ue Tor opioportd TS, Ko EMGTPEPEL TNV TIUT TOV Bl TNG SDGEL TO TUHLOL
o106, T0 omoio elvon KwALkOg AdBoLg ot epintwon mov cuuPel Kdmolo AdBog, 1| T0

ovouo Ko 0 TANBEP1BLOg eVHg GLUVOAOL UTOVTI|GEW®V.
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e <cimi_present>: aAeito k6Oe POPE TOL Lol AL{TN O™ OVAKTNONG PTEVEL GTOV Server.
Yov Spropa déxetan €va oplBud o omoiog mpoodopilel évor avtikeilevo péoo o
évor GUVOLO amOVTCEMY, KoL TNV TANpo@opio Tov TPémel vor avaktnOel YU ovto
(rpocdiopiloviag kémola omd Tig €Y YPOPES TOV 0pilovton 610 TPOPIA). KOS TNG
elvor n ovEKTNOM KO EXLGTPOQET] TNG EYYPOPNG TOL OLVTIKEWEVOL awTov. o vou
yiver ovté kodel to Tufqua Retrieve (tuipo (3)), pe to idwar opioporto. To TUruo
ovTé Bor emotpéyel TN {NTovUEVN EYYPOYPT|, OE KETOLO OO TIG TPOKOBOPLOUEVES
kodikomooelg (GRS-1, SUTRS, kAT).

e <cimi_close>: Onwc elvor TpoPavég outd to Gvoua, kodeiton kébe opé TOL KATO10G
client dtokdyel ™ cHVIEGN TOL LE TOV server, elte eKoVoLo eneldn} TeAelmoe Ue Tal
6o MBere Vo VoK T GEL, €lTe akoVoLo, OTMC Ylor Topdderyla Adyo TpoBAUoTog

TOV SLKTVOV.

Ot TopGUETPOL TG EMLKOLV®VIOG e ToV client 660 kou Tor ZITto ooic, 6o vtooTnpilet

o server KkoBopilovton oto CIMI toolkit LEG® KEATOLMV 0PYEL®V TOPOUETPMV.

4.2.2 Tuquo Avolitnong

To Tufuo 0T, (TUNUL (2)), vt vTevBLVO Yo TN peTAPPOoT TV Z39.50 emepwtii-
cewv, ot enepwtioelg PQI ol onoieg Oo otaAoV 670 XXE kot o emoTpéyouy évol GHVOAO
omovTNee®V. I'or TNV oTévTnon Uog erep®tnong yiveton bottom-up Gy 10M TOL GLVTA-
KTIKOU NG 0évopov, Ko Kaodg yivetol autd, kabe kéupog petappdleton oe enepdtnon
PQI xon extereiton. ‘Evag kéuBog tov dévopov pmopet vo elvon gite x0ufos-0pog eite

1OUPOG-TdEN. 1o oxfue 4.2 eaiveTorn T0 CLVTAKTIKO 0EVOPO TNG EMEPATNONG:
Owner=" ndr uts s" D (Date=1821 D Relation="Greater han")

'Evag #0ufog-600g ovagépetan mevtote o€ éva ko wovo ZIT. T mapddetypol, n
enepdTNON Owner=" ndr uts s" mapictotol ond évo této10 KOUPo. Etnv nepintmon mov
éxovv {nBel yio o XIT tov k6uPov Truncation 1§ Relation 1816tnteg, o1 TANPOPOpieg
oTEG Bl eUmEPLEXOVTONL GTOV *OUB0-000. "Evog T€1010G KOUPOS 6TO GLVTOKTIKG dEVOPO
MG enepdTNONG elvol Tévtote GUALO. XT0 oy 4.2 ot kOuPor-6pot eivort Ta V0 EOAAC.

o v avtietoiyion kot mopdAinio tn petdopoon Tov X1 otig dopég tov XXE
éxel oprotel o mivokog mapping$S g e€ic:

typedef int (*mapFunc)(int);
typedef int (*initFunc)( oid);
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AND

Owner Date
Androutsos 1821
GreaterThan

Onwer="Androutsos’ AND (Date=1821 AND Relation="Greater Than")

yfuo 4.2: Mo Z239.50 enep@dtnon Ko To GUVTOKTIKG TNG 0EVTpo.

struct mappingS

{
char* al;
initFunc ifunc;
mapFunc mfunc;
}

G0Oe eyypoer| TOoL Tivako cvTo avTiotoryel oe éval XI1. To medio val avoropiotd
10 dvopa tov XI1. H ifunc elvon évog delktng o€ uio Guvaptnon n omoio Teptéyetl o Gelpd
oano enepwtrioelg PQI ot omoieg dnuiovpyovv évor GHvoAo ovtoTritmy Tng PGong mov eivor
ONUAGLOAOYIKE 160d0vVapeg pe to XI1. 'Etol, av Yo mapdderypo to XIT eivor to Date,
N avtictoyn o oto ifunc Bo ENEGTPEPE TO GVVOAO TMV MUEPOUNVIGOV oL Bpickovton
amodnkevpéveg otn Péomn. H mfunc eivon évog delktng o€ Lo Guvaptnon N omoio meptéyet
Ko auTh éval 6Hvoro amd enepwtricelc PQI kon n onoio déxeton cav dpiouo v GOVOAO
OVTIKELLEVAOV TIOV OVTLOTOLYOVV 6T0o XIT (0rv BepPiCOULLE TO TPONYOVUEVO TOPAIELYLLCL,
évor GHVOAD MUEPOUNVIMYV), KOl EMGTPEPEL €vor GUVOAO otd orvtikeipevor Tne Paciknig
évvolag g Péong tar omoior cuoyetTilovion He ToL avTIKEILEVH TOV GLVOAOL OV TNG
d6Onke cov 6plopa. 'ETol 610 Tapdv mopdderypo, ov Votefel 6T €OVUE LOVGELOKT

Béiom dedouévwv, n mfunc Bo EMOTPEYEL TO GUVOAO TMOV LOVGELOK®OV OVTIKEILEVOV TO
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omola oyetilovton Ue TIG NUEPOUNVIEG TTOV TTEPLEXOVTOY GTO GVUVOAO TTOL TNG 866N KeE Gav
oploua.

o Vv petdepaon enopévag evog K6Upov-6pov, ckoAovBovvton ta eEfg Prinarto:

e Avolnteiton otov mivoko mappings po eyypoen Le To dvopo Tov XITov neptéyeton

otov koupo.

e oAeltol m avtiotolyn ifunc m onoior K&VEL OLGLAGTIKA TNV OVTIGTOIYIOM, KO

KOTUOKEVALEL EVOL GUVOAO OVTIKELUEVQV.

e EmAéyeton omd 10 cVVvoAO Tov €dwae M ifunc oL aVTIKEILEVH TTOV 1KOVOTOLOVV TOL
KPLTPLOL TNG EMEPAOTNONG. XT0 TTopadetyna Tng Date Tov oyxfjuortog 4.2, 1 ifunc Oo
enéotpepe OAeC TIG Muepounvieg g Pdiong, kot omd ovtég o emAéyovToy LOvVo

6oeg elvon peyolvtepeg Tov 1821.

e To telKé GHVOAO TOV TpoMYoVUEVOL Prinartog didetan otny avtictolyn m func Tov
311, kol T0 6GOVOAO Tov B emoTpael omoTeAel TO GUVOLO OUTOLVTIIGEWY Y10 TOV

KOuPo 6po.

Me tov aAlyop1ouo mov LéAMG meprypdipnke petoepdlovton tor XIT Kol Kobe Ko To
Relation xon Truncation attributes tov Z39.50 6T1g douéc Tov XXE.

Amd TV GAAN uepld ot tedecTtéc g type-1 YAwoooc, AND, OR, kou AND_NOT
Swoyepilovron mo amAd. 'Evo T€1010¢ TEAEGTIIC OTO GUVTUKTIKO OEVOPO ovomopicTorTon
omd ToVg ®OUPoVs-TodEeLs. (O xoupfot-mdsets dev eivor moté @UAAR). Tl TN peTdppoon
oVTaV, KoAeiton woe avtictolyn cuvvéptnon cvvoiwv tov PQI n onoiow cov opicuorto
Todpvel To. GHVOLDL OTOVTITGE®Y TTOV €3MWGAV TO TOdLA TOV KOUBOL KOTd TN HETAOpOoN
Kot eKTELECT] TOLG, KETL TOV lvon £yyunuévo 0Tt €xet yivel ™ otryur| mov enelepydleton
Ko petaepdleton o x0upos-redEn Adym tng bottom-up dtdoyione. 'ETotl, yio 100G TEAEGTES
AND, OR, kot AND_NOT, ko.A0OVTOUL 0L GUVAPTNGELS YLOL TOUN, Vo, 1] Slopop & GLVOLMV
tov PQI avtictoryo. To cUvoAlo ToL divovTol Gov OpioUOTO OE WVTEG TIG GLVOPTI|GELS B0
elvor mévtoTe GVUVOAQL OLLOELOMV OLVTIKELUEV®V, LKL KOl OAOL TOL GOVOAQL OLTTOVTIT|GE®Y iVl
oVVoAo atd avTikeipeva g Bootknc évvolog g Bdong (BAEne 4.3.2).

OAo ToL eVOLGUEGO GVVOADL OTOLVTIICEWY EAELOEPWVOVTOL KOl LOVAY O TO TEALKO
7oL O TPoKVYEL omd TNV LeETAPpOoT Ko eKTéAEST (evaluation) Tov prlikov kéupov tov

GULVTUKTIKOU JEVOPOV, amoTeAel TNV TeMKN omévTINoT, T0 0ol0 KO EMGTPEPETOL GTO

Tunuo: (1).
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4.2.3 Tuquo Avéknong

To tuipa Retrieve (tufuo (3)), | tufjuor Avaxtnong eivon vtelOLVO Yo TNV LVEKTNON
Tov onopoitntev dedouévav ond to IIE, Kol TNV KOUTHCKELT TG £YYPOONG KETOL0V
otoryelov evOg GLVOLOL ATOVTIIGEWY. TOV TOPAUETPO, OEXETOL TO LOVOLOLKO KWILKS TOL
OVTIKELUEVOD TTOV OVOTHPLOTA TO GTOLYELO.

'Eo0To Y100 Topddetypo, 0Tt {nteiton ovaktnom g eyypoernc Tov 50v ctotyeiov
evog ouvérov amavtiicewv. To tunqua (1) yvopilel tov Kwdkd mov €xel To 50 otoryeio
Ko KoAel To TUAHO AvAxTnong UE TAPAUETPO TOV KWIKS ovTd (€6T® OTL 0 KOIKOG
oVTé¢ avTioTol el otV "ondBa” Tov O. AvEpovTcov). AVTS UE TN GEPE TOV, LEGM UG
oelpdg enepwtioewv PQI Bor ovorKTi|GEL TIG O(ETIKEG UE TN "ondBa” TAnpopopies, dmwg
Yo TOPGBELY LD TOV LBLOKTN T, TO €T0G KATAOKELNG, TNV a&io TS, To VAIKS o To omoio
éxel eTioyTel, mBovEg pwToypaeieg TG, KAT. Me dAo Tor otot el L TE KortooKeL&let pio
eYYPOPN TNG omoiog N SO TePLYPEPETOL Ot TO TPOPIA, KL TNV ENLGTPEPEL GTO TUTLLOL
(1) oot mpwto TNV Kwditkonoujcel oe GRS-1.

To mota Bo etvort to mediontng BAong mov Ba Tpémetl vor vk T oV Yo voL GuVOEGOVY
mv eyypaon, elvon eVveOUATOUEVO LEGO GTO SVOLKO KMOSIKO TOV TUUOTOG AvVAxXTNOoNG,

Ko akoA0VOEel TIg 0N Yieg Tov divovTon 6To TPOPIA.

) Init_R o
LR L :
-t | dmi_init()
Init_Response | e
L Open_DB()
Search_Request » —— g
F : Close_DB() 5
=2 — n
o =
_ Search_Response = Result Set
= -y 5
- i o! 2
®) E | ©
= Present_Request e Open_DB() <
g == PQI_query
o™ : 6 .
" : Close_DB() =
i =
Present_R | Result Set g
esen onse ;
= e , g
: n
Close Request |
. Req -
— Close_Response
P 73950 Server

yfua 4.3: Ot oelpd tov kAoewv uetav client, server, ko XXE
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¥t0 oxfua 4.3 goivetol m oelpd Le TV omoie KOAOUVTOL Ol GUVOPTHGELS TMV
Slaeopav TunUéTav, ovaioyo e T v aitnon (Request) n onoio gtével 6tov server. Ot

celp@ eXTédeong elvor LT TOV PAIVETOL GTO GO, KIS TAV® TPOS TOL KETM.

4.2.4 7.39.50 client

Méypt ofjuepa €xel KOTOOKELOOTEL EVOLg TKOWVOTOINTIKGG op1BUdG amd Z39.50 client
oo dtdpopeg epopuroyéc. To meptBdAdlovia otor omoior €govv KTioTel elvorl TOAAG Ko
nowkido. ITeptocdtepo cuVNOIGUEVOL €IVl OL server Ol 0Toi0l AELTOVPYOVV LEGH KETOL0V

2

gpyoreiov mAofynong tov Atediktov, émwg o Netscape Communicator®, 1 o Internet

Explorer’ 8

. TToAXoti client 6mwg avtdg g Blue Angel Technologies® €yovv ktiotel Ge
Java®, motéc0 M peyddn mietoymeio Boocileton otn xprion cgi-scripts. Mio koAt épgvva
Y10 TOVG VIEEPyovTEG Z39.50 server €xet yivelr and to DSTCY tng Avotporiog. O Adyog
Yoo ToV 0moio ypnoLonoloHvIol Tor epyodeior Ao ynong eivon 6t n xprion Tovg eivor
QAT KO 0lpKETA TPOCLTH GTOV AmAS Xp1ioTn, KoOd¢ eniong Yot uropovv €0KoAd Vo
VoGt PIEOVY OVTIKEILEVO TOAVUEC V.

oTé TN QGO KOTOGKEVTG ToV Z39.50 server 6tor 300 €pyo TOL €XOVUE OVOQEPEL,
Nrov amopoitnn n vropén kdmolov client pe ™ PoriBela Tov onoiov Oa dokiudoviov
N cwot Aettovpyio Tov server. O client 0 omolog o ¥PNOUOTOLOVVTHY OTA €PYOL VT
Ntov evBvvn Katookevig GALOY cuvepyolopévov eopémv. Xto emionuo KOUPo Tov
AQUARELLE [AQU] uropet xavelg vo del T dlemopr] xpriong Tov Y PMNCULOTOLOVUEVOD
670 €pyo oo client.

O client Tov omoilo eueig KaTOOKELACOUE VoL TIG SOKIUEC TOL server, otnpileton
oto gpyoielo YAZ [Ind97] xkou dev €xel xbmolo ypogpikt| dtemopr| xprione. Aettovpyet
oo TN YPOUUT EVIOA®Y TOV GAOL00. Otov Tpéxel enpovilel 6to xprotn évor Uivoupo
TPOTPOTNG 61O 0moio Tov KoAel vor Ypdwyel pior eVTOAT). Ot evtoAég mov vrootnpilovton
etvar ot Bootkéc o dvorypo 1 kAelolo emkotvoviog e KEmolo server, Yo, oG ToAN
EMEPMOTNOEMV, KOOBMG KO Yot OUTNOELS avAKTNONG €YYPaQ®V. TTapdAn tnv €Alelym
dtemang xpnons, Aettovpyel moAH KOAG KOl OOd0TIKA GE MEPLTTWGELS TPOGPOoNG
oe Biproypaeikéc Baoelg dedopévmv 1 YEVIKOTEPO GE TNYEG TANPOPOPL®Y OTOL OEV

VIEPYOVV CVTIKEILEVD TPOG OVAKTNON TOL OTTO10L VO, OtailTovV €L0LKT| dLoryeipion yio Tnv

Chttp://www.netscape.com

"http://www.microsoft.com

8http://www.bluangel.com

*http://sunsite.unc.edu/javafaq
http://www.dstc.edu.au/RDU/reports/zreviews/z3950-client- survey.html
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TOPOVGLHGT] TOVG GTO YPNOTN STWS YO TAPASELYLLX, Ol ELKOVEG.

4.3 TIpoPpiiuoto tov Z.39.50

ot TNV mepiodo vAOTOINGoNG TOL TAPOTEV® server, £YLve OpoTY| Lo GELPE TPO-
BANUAT®V ToV TPOTOKOAAOV. XNV evotnToL oVTH Yiveton Uior cHVIoUNn ovEALoT TV

TPOPANUATOV HVTOV.

4.3.1 IpodnGpyovco U1 CVOTOPIGTEUEVT VAT

TToAAEG Popéc, VTEPXOVV TANPOPOPieG Ol OToleg elvorl YOPUKTNPLOTIKES YioL Lot
" dedouévmv, motéco, dev €gouv pnTé Topactobel 6e avtr). o Tapdderyuo, €6Tm
o Béomn dedopévav oty omoio Exovv KortoympnOel o arvtikeipevor omd TV GLAAOYT
OmAwv Tov Movceiov Mrevaxn. 'Ectm eniong, 0Tt dev vrdpyel kovévo tedio otn Péion
10 omoio va divel Tnv mAnpoopio yior T B€om TV avtikelpwévav. Eivon dpmg mpooves,
OTL y1oL OAaL ToL Kortory opmuéve 6t Béomn avtikeipevo, n TAnpogopio yio T 6éom vdipyet
Ko elvon kot opyv 10 Movoeio Mrevéikn.

Av yio tqv Bdon ovt| xotookevootel évog Z39.50 server, TiBeton 10 €pAOTNUOL
m¢ vrootpiEng 1| un onueiov mpoécPaong dnwg ovtd ™G B€oNg mMOL aVaEEPONKE
nponyovuévems. Av dev vooTtnpiyOel, éval TUUOL TNG TEPLEXOUEVNC TANpOQOpiog TNG
YN amoKPVTTETOL. ATTO TNV GAAN UeEPLE, av LITOGTNPLYOel, Oo Tpénel vor THYEL E181KOV
YXEPLOUOV S1HTL deV LITEPYEL KATOoLo SoUn GTnV TNy™| 1 omoio vo eKQpALel TNV TANpopopio
ovt. TO QOUVOUEVO QVTO OTOTEAEL L0 OUTO TIG TEPIMTHOCELS Ol OTOTEG dNULOVPYOVV TNV
OVAYKT YOl TNV ELGay®YN] VOGS eVOLGUECOV EMITESOV OLVEUEGH GTNV TINYT Ko 6T0 Z39.50
server ouTNG,.

Y& TEPUITMOELG OTOL M TNYY| dedouévav elvon évar TAIT, n petdppaon towv Z239.50
EMEPWTHOEMV OTMC €YEL 10N TOPOVGLOOTEL GE TPONYOVUEVO KEQPAAOLO, €lvol A Ko
dueom. Tow ZATT xpMNGLULOTOLOVV TEYVIKEG ELPETNPLOCGULOY TATIPOVE KEUEVOL, KOOMG Ko
ovolfnon pe Béon AéEeic-kAeldid. Tio tétolov eldovg TeYVIKES, TOAAEG QOpPEG elvar
omapodTNTO VO Y PNGLLOTOIN Ol KEmolog ONGovpdS dpwv.

H xp1ion Tov Oncovupov 6pmv GE KOTOVEUNUEVH KO ETEPOYEVT] GLOTILOITO LTOTEAEL
évor TOAD xpricluo epyoreio. Amo tol YvmoTdTEPOL TPOPANUATO £TEPOYEVELOG EIVOL TO
TPSPANUA TV SLHPOPETIKMY ovoudtwy, 1 tepintmon dnAadry énov 1 idia TAnpogopio,
oe dlapopetikéc mnyég dedouévav, mopiotaton He Sopopetikd Gvopo. Av Aoumoév o

APNOTNG YPNOLOTOLGEL OTNV ENEPMTNOT TOV VL GPO Yo KATOL0L £100VG TANpOoPopio, M
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avolntnon pe Baon avtdv Bo amoTUyEL, CKOU KL oV 1) TNy Teptéyel TNV avalnToOUevn
TANPOo@opia, v orVTY| €l TOPOOTHOEL [LE SLOLPOPETIKO OVOLLOL.

TMopdpoto eivor 1o TPOPANUC TOV SLOUPOPETIKWY YAWCGHV. AV O server GTEAVEL Lo
enepdTNO”M 61OV 01 Gpot elvon o€ KATOL! YAMGOO A, evd Tor dedopévor oty Tty elvon oe
YA®coo B, n enepdtnon 6o amotvyeL.

A6 to Tapamdive, yiveton @avepni 1 ovykn VopEng kEmotov evldiesov enLESOV
ovaueco 6to Z39.50 server kot otny ©Nyn, 10 omoio Oo avolouPavel vor KEVeEL Tig
OTOPOUTNTEG UETATPOTES GTOVG TEPLEYXOUEVOVG OTNV EMEPATNOT OPOVS DGTE Vo lvon

duvaTr N EMTLYN G EKTEAECT| TNG,.

4.3.2 Xuykevipotiki) 0sdpnon

'‘Eva A0 Bacikd mpdPAnua tov Z39.50 elvon n GLYKEVIPpOTIKY) Bedpnon Tov Yo
TG dLdipopeg mnyég mAnpoopiac. Ennpeacuévo méil and t1g BipAloypoeikéc mnyég, ot
omoieg meptypd@ovv évar kol Lévo €ldog avtikelpnévov, tor keipevo, 1o Z39.50 vioBetel
™™ Bewpnon Ot 6Ao tor otoyeior tor omoio Ppiokovtol amobnkKevuévor Ge Ulow TNYNH
TANPOPOPLOV CVOLPEPOVTOL GE €vor Ko LWGVO €100¢ dedopévov. 'ETGL G Uow LOVGELOKT)
mmyn, Yoo mopddetyno, uropel vor Bempeiton 6t dAo tor XIT meprypdipovv TAnpogopio
oL GLOYETILETOL UE LOVOELOKE OLVTIKEILEVOL, TOL OTTOTOL KOl OLTOTEAOVV TO OLVTLKEILEVO
eVOLOLPEPOVTOG TPOC OVEKTNGOT. 6Tl T€T010 €lvon TOAD TeEPLOPLoTIKO Yot de divel 6To
APNOTN TN SOLVOULTHTNTA VOL OVOLKTI|GEL TNV TANPOQOPIa TOL LTOC OEAEL, QKOO KOL OV T
TANPo@opior LTH VILAPYEL OTOL deBOUEVOL TNG TNYNG. 'l Tap&deLyLeL, ToPOAO TOVL GTN
Béion tov Movoeiov Mrevaxm pmopel vo, vVtépyovv TANPoPopies Yo LIOGTOPLKE TPOCOTCL,
0 xprong dev umopel TOTE VoL TG VoKTHOEL LEGM TOL Z39.50. AKOUOL KOl 1 EXEPMTNON
v 6to XIT PersonalName 10 0ol0 avoupEPETON GE CLLTE, €YEL TO VOMULOL TOV LOVGELLK MOV
OVTIKELUEVV TTOV GLOYETILOVTON LE TOL GLYKEKPIUEVO TPOCWOTOL, KL 0L TOL TPOGMTOL QLT
K0®’ avtd. To ovTikeievo evalopépovtog oe KOs Pdomn ovoudleton xevrowxny évvola.
QT omd por TéTole BedPNOT TO EVVOLOAOYIKO oxfuo Tng Péong dedopévaov 0o
mpémeL vo €xel Lo Lopen) Ommwe ot mov oivetol oto oxynfuo 4.4. H swpnon avti
Aéel 0TL 10 oynfpo TG Péiong Bo Tpémel var oukoAoVOET por KaBoAk) oxéom (o€ TPATN
N un kavovik popen). Xto oxfuo mopiototol pie Ol TPAOTN KOVOVIKNG LOPPNIG
(NINF) xoBoAkn oxéon [DGS87]. Av kditt tétoto dev cupPoiver, kotd tn Slodtkocio Twv
OVTLOTOLYIGEWVY O1 SLOYELPLOTEG OOl TPETEL VAL TTEPOVV OTOPOLGELS Y10 TO OtV O LTTOG TN PLY Oel
N 61 kémoro ZIT Yo To 0moio eV VILAPYEL LOVOTETL GTO G LK TO OTTO{0 VO TO GUVOEEL e

v Kevipikn évvola. Tétolov eldovg amopdoelg ennpedlovy TV avékinon (recall) ko
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v oxpifeto (precision) TV oTOVTHGEWY, VEAOYOL LLE TNV ENEPAOTNOMN TOV client.

Owner

Location

Name Memberin Material wedm
( ’
\‘

Collection

Synupo 4.4: Mo NINF koBoAkr| oxéon

4.3.3 T'AOco0 eEMEPpOTNOEDOV

‘Eva. antd 1o BooIKE XOpOKTNPLOTIKG TV TOATICUIK®V EQOPULOYHDV TTOL €ivol
onuepa dobéoeg oto Aladiktvo, elvor OtL dev VILEPYEL KATOLO0 GTOOEPS OULOLOUOPPO
oxnNuo ylo tor dedopévor. Ot vVLdpyovVoeg TANPoPopieg exkTeEivOVTOL OO Lo VP SOUNUEVES
(oxeolokég ovtokeVTpLKEG Paoelg dedopévmy), Ge NULSOUNUEVES OOV 1) dOUT] Elvor pNTAS
NAmuévn, éupeon 1 oA yoropr) (SGML/HTML xeipeva, BipAtoypogikég Bacels), €mg
oOOUNTES (ELKOVES, GYEdLAL).

O Baoikdg meproptopnds tov Z39.50 eivor 6t givor 16vpd ennpeccuévo omd To
eninedov oyxfuatog votiuoto Avéktnong IAnpoeopiav (ZAIT), ta omoio Bacilovton
0€ 0. TPOGOVOLTOMGOUEVT TIPOG TIG EYYPOPES TEPLYPOLPT| XPNCULOTOLOVTOS ULo AloTo
omd onueio tpdoPoonc. Mo mopddetypo n TAsloYNeior TV Unxovov ovoljtnong Tov
vréipxovy orjuepo v oto Aladiktvo (my. Altavistal!, Lycos'?, Excite!?, Yahoo!#)
Baocilovtonl oe avalntioelc e PBéon AéEeic-kAeldid, vrootnpildueveg ol TePLGGHTEPEC
and évav evpetnplocpid tApovg keywévou (full-text indexing). Qotéc0, Té€toleg UEBOSOL

elvon Tep1ociTEPO KOTAAANAES Y10l ENEPMTNOELS GE GLAAOYEC OLOOUNTOV T MULSOUNUEV®V

Uhttp://www.altavista.digital.com/cgi-bin/query
Phttp://www.lycos.com
Bhttp://www.excite.com
“http://www.yahoo.com
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KEWWEVQV, TOPE YL VYNAG SoUNUEVES TTNYES TANPOQOPLAYV, OTIWE ALTEG TMV TOATIGULK®V
epopuoy®v. H dour| pumopel vo, vitépyel o€ GYECLOKES 1] OVTOKEVTIPLKES PAOELS dESOUEVM®VY,
1M o€ oVyypovo SGML-ZAIT (SGML-based IRS), ko propet vo elvon govep|, &yvootn, 1
KPLUUEVT Kou Vo Tpémel vou ovorkolveOel [CCP*97].

H doun tn¢ mAnpogopiog etvon eEonpetid yprioun:
e Yot GLUPOAT 6TN BeATioTONOINGON ENEPOTIGEWV KOt avhENGM NG crkpiferog,

e Y10 TEPLGGHTEPO EVKOAN dloryelplom TUNUATOY TANPOPOPLOG KO TAOT|YI|OT OE CLVTAL,

KGTL 0vTioTOLY O LE TNV TAOT YN O G LIEPKEIEVQL, KO ENIONG,
e Y10 O 0ELOTGTN KOl TOAOTAOKT) OAOKAT}p®OOT| TNG TATPOPOPLOG.

atow ond 1o eminedo AeEiAdylo Ttv XI1 tov Z39.50, T0 peyoAvTeEpO UEPOG amd
TNV VTAPYOVGO. SOULKT] KOl GNUOGLOA0YLKT] TANpoopior Tng BAong, yAveTol KoTd Tig
enepOTHOELC.  ATO TNV €pevvar mov KAvoe dev Pprikope KAmolo mpoToon Yol €vol
KOWVOTOINTIKS TPOTO LETAPpOON G LETOED TNG SOUNUEVNC TAT pOoPOpiog Ui TNYNG omd TN
o peptd ko twv X1 tov Z239.50 omd tnv GAAN.

"'EGT® évo, GLUYKEKPIUEVO TOPAIELYLOL TTOV TTEPLYPAPEL TO TPOPANUO. ZuviiBmG Evog
oPLOUGS ol evépyeleg cLOYETILOVTON e KGO0 LOVOELOKS OVTIKEIUEVD.  GBE evépyelal
yxopoktnpileton omd KEmwolo TPOcOTO T0 0molo TNV €KOVE KoL Ul XPOovoAoyiol 6Tnv
omoia. élafe ydpa. 'Eotm yio mopddetypo 6tt ypetalopuocte vo ovolnTiocovue To
ovTikeipevo Tov cvoyetifovtal pe Tov Odvocéo AvepoHtceo dtav ovtdg Bpébmke otnyv
ITeAomdvVVN GO OTIG 0PYEC TNG EAMNVIKTNG KT Twv Tovpkmv enavdotaong to 1821. &t

T€1010 eKQPALETON LE TNV TOPOKAT® EXEPHTNOMN:

ersonal ame=" ndr uts s" D Date=1821

O xpriotg Bo AéPet oo ombvinom évor GHVOAO EYYPOLO®Y 01 OTTOLEG OO LKOVOTTOLOVV TOVG
TEPLOPLGULOVE TOL elye B€oel. TimoTor GUMG eV €YYLATOL OTL TOL OLVOKTMOUEVOL OLVTIKEILEVOL
oyxetiCovton pe tov Odvecéa Avopovtceo Ko ekelvn TV mepiodo. TNV TPOYUATIKOTN T
évor avtikeipevo umopel vo xpovoroyeiton to 1821, aArdé n oxéon tov pe tov OdvGeén
AvdpoUteo vor amotelel éval LeToryevESTEPO YEYOVSHS. Omolad|mote Aoyikh StachHvoeon
UETOED OVTIKEWUEVMV, TPOCHT®MV, MUEPOUNVI®V Kol Yeyovétwy, €xel xobel. T vo
eovel koAvtepa to TpdPANUo, vrevBvuileton, 6t otnv evéotnta 2.3, 1 dtor axplpg
enepdTNON €lxe XPNOLULOTOINOEL YIoL TNV AVEKTNON KETOL0G SLOPOPETIKN G TANPOPOPLOG.

otodaBaivel Aowmév Kowveic, 6tL N type-1 yYAdooo tov Z39.50 elvon moAD amAf yio vo

EKQPEGEL TNV SOULKT] TOAVTAOKHTNTAL.
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Eniong, pe v mapoHoo TpocEéyylor, OAOKANP®O™N NG TANPOEOPIoG otd SLoupo-
petikéc myEg etvor addvatn. TOUE®VA Ue TNV TPOcEyyion Tov Z39.50, Yo Topadetyua,
dev VTbipyeL TPOTOG OVAKTNONG TOV OVTIKEIWEVOV ToL GLoyeTilovton pe Tov OdvoGén
Avdpottceo pali pe t oxetikny toug Pipltoypoagio dtoav n tedevtoio Bpicketon amobn-
KELUEVT GE U0 SLQOPETIKT TNYT TANPOPOPL®OV 610 dikTtvo. To pUévo mov umopel vo
yiver elvon n avéiktnom v otoryeimv and kdbe Tnyr| Ko Hetd n evomoinon toug o€ éva

Lovadikd GVVOAO.

4.3.4 Meto-oeoouévo

Mo omd TI¢ 10€ec mov B0 UTopovoOY Vo TPOTOBOVV g AVGTN GTO TOPUTEV®
mpoPANUa elvon n yvwotonoinon otov client peta-dedouéva tov server. Mio TéTolo

duvortdTnToL OUMG deV TOLPEYETHL Ot TO TPWTOKOAAO.

'Eoto Yoo mopdderyuo n mepintmon 6mov o ypnotng &épel T eivor owtd mov
ovolnté, dev Eépel Suwg tov Tpdémo e tov omoio Ba To avalnTiioel. Tinv mepintwon
oVTY] TANPOQOPieC Yo HeTa-0edopéva TG TNYNg o NTay amapoitntes. Miow AVon, Tov
vioBeteitol ovyvd, elvon tow ZIT evpelog évvorog dnwg to XIT “Any”. Emnepdtnon névem
ce autd 10 XIT elvorl cov vo yiveton emepmtnon 6e dAo Ta vrootnpiiopevo XI1. Av to
dedopéva tng TNyNng o dropxerpileton éva mopoadootokd TABA 1| XIIT, 1 enepdTnon o1
Béion méve ce dAo tor Tedia Bo €xel TOAD peydAo K6GTOC, TOGO GE LTOAOYLGTIKT 1GYY,

600 Kot o€ Ypovo. 't To Adyo crvTd, N TPOGEYYLoT QLTH dev elval 6,TL KOAHTEPO.

Mo Avom B fiTay 1 duvatdtnto Tov client vor umopel vor ovolkTé TANPoeopies Yo
oV TPOTO LE Tov omoio €xovv yivel ot avtiotolyioelg Twv XI1 o1ig douég T Tnyng. Ot
oavTiotoryicelg outég umopel vo elvo moAh amAéc (Lo mpog pia), aArd Ko ToAOTAOKEG
(TOAAG TPOG €varl, TOALG TPOG TOAAGL, €VaL TPOC TOAAR KAT.), 1} ok S, vtepBoAlkd cVvOeTEG
6mov amonteitol 0 oplopdg por dSymge. To TpdPANUa yiveton ok LeyaAvTepo OTaV dev
VRAPYEL TAPNG EVVOLOLOYLKT ovTIoTOlY oM HeTa&D evig ZIT Kol KATOL®Y OVTOTHTOV TNG
YNNG Xe TETOLEG MEPIMTWCELS Ol OTOPACELS TOV AoUPAveL 0 dorxelplotig mov opilet
TG awvTioTolyioelg eivon onuavtikég yortl ennpedlovv v axpiffeta (precision) Ko Tnv

avdxAnon (recall) T@V MOVTGE®V TOV ENEPMTHCEWDV.

To mapomdve KEVEL TNV oVEYKN YVAOT S TOV OVTIGTOLXIGEDV 00 TOV server oKOuo

UEYOAVTEPT). AVGTLY®G OUMG TO TPMTOKOALO dev TPOPAETEL Liat TETOLOL SOLVOLTHTNTOL.
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4.3.5 Mn vrootpriduevo Enueio MpécPoong

And to footKd TPOPALOITO SLEAELTOVPYLKOTNTOG, YLOL TNV TPOGPOOT) G £TEPOYEVELC
KOl KOTOVEUNUEVEG TINYEC TANPOPOPLAY, elvon I TepinTwon Kotd Tnv omoio yiveton 610
739.50 server Lo enep@INON 0TNV omoia meptéyeton €va X1, un vrootnpi{ouevo omd Ty
GLYKEKPIUEVN TTNYY|. ZOUQOVO LE TO TPMOTOKOAAO, 1) ENEPMOTNOT B0 TPEMEL VO, ATOTVYEL
KoL Vo, emoTpa@el 6tov client évog Kmdtkog Kol évor SloryveooTikd Uivopoe tow omoio 6o
npocdiopilovy v artic TG amoTLYioG TNG EPDTNONG.

Oume, e évol kKotoveunuévo meptféAilov wor tétotar Avom dev elvon KoBOA0L
embvuNT]. Miol EneP@TNOT N ONoiol GTEAVETOL GE TOAAOVG KO SLOLPOPETIKOVS Server
APNOLOTOLAOVTOG EVOL ey GO oplOd 1T, ot mbovéTNTEG YioL vtapEn un vrootnpi{épevmv
ond v vrokeipevn TNy ZIT Kou Kotéd GLVERELR OmoTLYI TNG EPATNONG lvor OpKETA
UEYAAN. AKOUO KL 0V 1] EXEPATNOT OLTOTUYEL Y10 SoipopeTikd XIT 6e KEBe Ty, 0 xpMNoTNS
dev o AdBetl kouiow omévinonm.

o TV amoQuYN UG TETOLOG KOTEOTOOMNGS, 1| AOOT oV Guy VA xpnoiLoroteiton
ofuepa eivor n TopdAeLYn TOV PN VIOGTNPLLOUEVOL ZIT KoL 1) EKTEAECT TNG ENEPADTNONG
Ommg O yivétov ov 10 ouykekpluévo I dev vipye KoBoéAov. H Adon avtn dev elvar
6,T1 KoAOTepo. To mpdPAnua etval 6Tt o client dev AapPével yvaddon Tov yeyovotog ovto,
Ko €Tol dev Umopel vor KaToAGPEL av TO EMOTPEPOUEVO GE VTGV GHVOAO OTHVTHGEWY
éxel mpoxvyel Bacel SAwv Tmv kprtnpimv T omtoia elye BEceL 0 pOTNG OTNV ENEPATNON,

péow Tmv ZI1, 1 oV opLopéVaL o' o Td €0V TaPaAELPOEl Adym Un VTOGTHPIENC.

4.3.6 Emotpe@oneveg eyypoeéc

H dour| xou tor mePLEXOUEVO. TMV EYYPUPOV TOL Ba emloTpépovTal otov client
opilovtorl amd 10 ekGoToTE TPOEIA. Mio €yypoer| amotereiton amd évar GHVOAO TeEdiwV
(elements) to. omoic. €govv WOl TPoKoBOPLoUEVT oepd Ko onuacloroyic. Booikd
npSPANUa elvon 0 TpOTOG e Tov omoio to Z39.50 xepileton Tig kevég (NULL) Tipég Kon to
nedio TG eyypoenc, Yio Tor onoio dev Vtépxovv avtictoryeg dopég otny mnyn. To Z239.50
opilel to unvouato “Element Not exists” kou “Element Not There” yio. TIg TEPUTTOCELS
6mov Yo évor medilo NG eyypoenig dev VIhpyeL avTicToryn doury GTNV TNYN KoL Yo TNV
nepinton Omov LVIEPYEL N TIUN TOV, OAAG dev elvor doBéoun ™ oTiyury exeivn mov
Inteitol. Mo tétolor mpooéyyion mpokoAel TN Stakivnomn mepLttiig TANPoEopiog 6To
dixtvo.

'‘Eva ALO B€u0, elvor 0 YopaKTNPLoNOS oV YiveTon 6Tor Tedior TNG EYYPOPNIC GOV
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emavoiaupavoueve Ko vroyoewtind. To mp®To MAGVEL TNV SuVOTOTNTO. TOAAOTADY
TILOV o€ éva Tedio ™G eYYpaens, OTMG Y10 TAPASELYLOL TOL OVOULOLTO TOV TPOGMOT®Y TOV
oyetilovTon Le KGmolo LoOVCELOKS OVTIKEIILEVO, Ko ToL OTtoiaL Umopel vor elvon Tepltocdtepa
10V eVOG. To deVTEPO INADVEL OTL GE UL EMGTPEPSUEVT) OO TOV Server €yypoor|, To nedio
oVTO O TPEMEL, OTMWGONTOTE, VoL ExeL va €xel TiU. TéTolov eldovg meplopiopol anoteAovy
TPSPANUO E1OLKA Ge eTEPOYEVELG TNYEG TAN pOPOPiag GOV TO GYTo Ko Tor dedopévor elvor
UETAPANTE, Ko KLplmg Un YVOOTE €K TV TPOTEPWV.

'Evol tpito mpdPAnua, elvor étu o client dev €xel TNV duvatdtnTo Vo ETAEEEL TOLOL
omd tow Tedior TNG eYYPOONG TOV eVALOPEPOLY KOl VoL {NTHCEL TNV OLVEKTNOT CLLTAV KO
uovo. Avtibeta, 0o tpémel KABe opd VoL ook T OAGKANPT TNV EYYPOLOT).

To tpio TapomEV® TPOPANUOTO, TOL GXETIKG UE TIC EMOTPEPOUEVES EYYPOLPES, OeV

00 LG OUTTOLGY OATIGOVV GTNV TOPOVOOL EPYOLGLCL.
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ot dtogxeipion g onUocloAloyikng etepoyévelog Letav Tmv ZIT tov Z39.50 Ko Twv
Soudv TG TNYNG, KOOMS KO Yo TOV 0mod0TIKO TPOGIOPIGUS Kot VAOTOINGT Tov TpdTOoL
UeTd@pooNG, Ula KoAT Tpocéyylon eivon m dnuovpyio evég cupPortikot poviéAov To
omolo Bo. pumopel vo moplotével Tol amobnkevuéva, otny TNy otovyeia, vor déxeTon
epWTHOELS, Vo TI¢ emeEepydileton Ko vo emoTPEQeL Tor omoTeAéonorto. To LOVTEAD TOV
xPNoLonon|dnke amoteAeiton amd avtikeipevo, Tig LeETaED ToLg GLOYETIoELS (POAOVC)
Ko évvolec. Aertovpyel O, o €val Kotvd EVVOLOAOYLKO LOVTEAD TTOV GUVIEEL TOV KOGLO
tov XIT pe Tov KOGUo TNG vroKeipevng myNes. XTi¢ TEPLTTMOOELS ToVv €vag Z39.50 server
KOTookeLALETON TEV® omd pio BAom SedoUEVMV, 1} YEVIKOTEPOL LD TTNYT] TANPOPOPLMV LE
ovotnpn douNnon Tov dedouévmv TNg, eivor eovepn N ovaykn HIOPENG TOV EVOLGUECOV
emmédov petav mnyng kou server, To omoio 0o K&vel TN UETOTPOTY| OO TIG SOUEG
t0v Z39.50 otig dopéc g mNYNG. ATO TNV GAAN UEPLE VIIAPYOVY TEPLTTMOCELS OOV M
petéippoomn ot elvon Gueon ko de dtkonoAoyeiton n Vrapén evog €tolov enédov. Mo
tétolo mepintmon elvor vt Kortd Tnv omtoion m Ty eivot évor TAIT dnwg T GLGTHLOTOL
Mistral xon Index+ to, onoio mopovoideoTnKoy 610 Ke@EANLO 3. Onmg OU®G ovopépOnKe,
etvol mbove vor xpnoLonolotvTon AEEELC-KAELSLE amd Bnoovpovg 6pmv, ondte KETOL0
eninedo ylo TN dloyeipiomn Tov Bnocovpav Kpiveton omopoitnto.

o 1oV 0ptoUd Tov LOVTELOL QLTOV, Wol KaAN 10éo Ty M xpnoLonoinen g
texvoloyiog Tov Tvotnudtov Mopdotaong I'vdoewy (ZMT). H ITeotyoaquxny Aoy
(Description Logic) [DLNS96], omd €86 ko 610 €£1{G ITA Y100 GUVTOULC, LLE TLG EVVOLOAOYIXRES
yAwooes (concept languages) ot omolec otnpilovion e cHVOETOVE GPOVE KOl GLCYETI-

oelg, anotelel évor moAH koAd vroymelo. H TIA xpnoiporotifnke yio Tov opioud Tmv

'http://www.dLkr.org/dl
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SLEOPOV OVTOAOYLHV, KOBMG KO TWV GLOYETIGEWMY TOVG LE TO EVVOLOAOYLKG LOVTELO
™G LIOKEIUEVNC TNYNG, XPNOULOTOLWMVTOG Vol KOIVO Be®pNTIKO QOpUOAoUs.  Gtt Té-
T010 YTy €PLKTO, 610 BoBUS TOL M EKPPAGTIKY duvartdtnTo TG ITA KaAvTTEL GALOVG
YVOGTOVG QOPUAALGUOVE TTOV xpnoonoovvion o€ Baoelg dedopévov. H Biitoypapio
éxel vou emdei&el mepmtoelg 6mov N ITA €xel emTLY M YPNOLOTOINBEL o8 EQUPUOTES (G
YAdooo tapdotoong Lovtédwy dedopévav [BMS*91], evvolodoyikdv oxnudtwv [BBS88],
N ©¢ YAdooo enepmtiicewv [ABN92]. Eniong, vmdpyel wo celpd and VAOTOU|GELS GOV
N ITA éxel ypnoonoin el Tpokeévou va Tapéyetl o dtemor| BEong yvwong oe uo
Béon dedopévmv[KSST96],[NRL*94]. T'tol T0 ¥ ®PO TV TOAMTICUIKDY GLGTNUATOV 0 0T0{0G
oamoteAel 10 Pootkd medlo TEPUUATIGHOD TNG EpEVVES Lo 1 xprion g ITA odfynoe oe
TOA) 1KOVOTOINTIK G OO TEAECLOTOL.

v endpevn evotnto TEPLYPEPOVTONL YEVIKA Ta TAEOvVEKTUOTO TNG [TA TOL TNV
KOOLGTOUV KOTAAANAN Y10 TO GKOTO LOG, KOOMS EXTONC KO Lot GELPE Ol EMTAEOV TPOi-
GVTOL SUVOLTOTNTEG TOL TTOLPEYEL KOLTEL TN YPTOT TNG YLO TOV TPOGIHOPIGUS TNG AetTovpylog
TOV UETOPPAOTH. XTN GLVEXELN YIVETOL U0 TOPOLGIOOT TOL LoVTEAOL NG TTA Ko g
ot epopuoleton oty mepintmon Tov Z39.50. To KEQEANLO TEAELDVEL [IE ULOL TTEPLYPOLPT|

T0L TPpéTOL VAOTOINGNG TOL Z39.50 server o onoiog otnpileton otnv ITA.

5.1 To nieovexktiuoto tng Heprypoeiking Aoyikig

H yxprion g ITA yioo Tov K0Boplopd ToL TPOTOL AELTOLPYIONG TOV HETHOPOCTH

TOPEYEL TO, TTOPOKATM TAEOVEKTILOLTOL:

e Emttuyydveton o <NAOTIKOS TPOGdoploids TV ovTiotoryicewv XIT kot dSopdv tng
Bbéiong. Me AL Adylor SNAdveTat To Tt avTiotolyileton pe Tt ko 6yt 10 Tws. 'Etoto
xPNOTNG dev X PeLAleTOn VoL €XEL TPOYPOUUATIOTIKES KOl GAAEG YVAOCELS GLYYPUONG
koOdka. Eniong, ot evvololoyikéc YAMooeg elvon TeplocOTeEPO KOVIA GTN PUGLKTH
yAwooo kKo yerpifovion evkoAdTepa amd Tov amAd YpNoTn, o€ avtifeon Ue Tig

TOPAOOGLOKES YADCGES ENEPMTNOEWV TOV PBACENMV SESOUEVAV.

e T6co N YA®GoO OvTIGTOLX{GEWY, OGO KOl TOL TPMOTOYEVY] GTOLYEIOL TNG YAWCGHG
enepOToe®V T0V Z39.50 (query primitives), yeipilovton pe opotdpop@o tpémo. Ot
nAwpéveg avtiotolyioelg tnpovvion ko yepifovion ord Tov server oV TpwTop-
xwké dopkd tov otovyeiar (first class citizens). Aev amoteAohv dnAady kdmoro
emnPOc0eTo KOUUATL CALG évor Soptkd Tov otoryeio. Ot ENEPOTNCELS UTOPOVV VL

TOPAGTAO0VV KO VO SLOYELPLOTOVV KL OLUTEC GOV EVVOLEG.

Turuo Emoetiung YroAoyiotov



5.1. Ta mAeovexkTuoto TG [eprypo@ikic Aoytkng 55

e AOY® TNG 60OV ONUAGLOAOYIOG TV TeEAeTTAV NG TTA, LG EMITPENEL VoL XELPL-

G6ToVUE éval LeyEAo oplOpd TPpoPANUAT®Y TOVL TPWTOKOALOV.

e O xpriotng mov opilel Tig avtioToryicelg dev eivon amapaitnto vo €xel yvoon g
GULVTOKTIKNG OOUNGONGE TV deSOUEVMY GTNV TTNYT|, ALY LOVE Ol TOV EVVOLOAOYLKOD

TOLG GYMLOLTOC.

e HIIA dev emnpedleton o0te e€aptdron omd To €160 TNG LIOKEIUEVN G TNYNC, KO TG
umopel vo xpnoylonoinBel oe mepintdoelg Onov N vrokeipevn TNy uropet vo efvon
uo oxectakny [Bre94], [BBI3] Béion dedouévmv, ovtokevtpikny [RLNRIS], [BSVIS], 1
OKOUOL KO (Lo epapoyn opyelofétnong xeywévowv SGML [GRIO0].

TMopéyer de TapAIAANALL, EVOL OLOLOLOPPO TPOTO Y10 TO SUVULKO KOBOPIGUS TNG AEL-
TOVPYLOG TOV LETOPPUOTH, ctveS AP TNTOL OTO TO £100¢ TNG VIToKeievN g TN YTc. Emiong,
€€l TO TAEOVEKTN O EVOVTL CAL®V YAMGO®V (T.). SQL) 6Tt elvon TeplocdTEPO KOVTE.
GTN PLOIKT] YADNCGO Ko TEPLYPAOEL KUAVTEPO. EVVOLOAOYLKEC CLVTLOTOLYIGELS, EVD

omd TV GAAN pepté m SQL meprypdupetl kadAvtepo doptkég (structural) ovtictoryicels.

Ext6¢ and to mopandve, n yxprion g A yio Tov Tpocdloptoud tov TpoTov

UETEOPOONC, TOPEYEL EVOL OPLOUS Ot EVILOPEPOVTOL EMTAEOV TPOLOVTOL-OLVATOHTNTEC.

e Adunon tov emmrédov oxfuatog Twv XI1 1ov Z39.50.
Me tov 1810 Tpdmo e Tov omoio opilovton ot avtioToryicelg ueto&d ZIT kot SoUdv TG
YIS, LTOPOVV VoL GLGYETIOTOVV ZIT HeTa& Tovg Ko TEAMKE TO ERinedo GYNUO T®V
XI1, vor MoK T |GEL KOO GUYKEKPIUEVT] EVVOLOAOYLKT] dOUT, OE LLaL 1| TEPLOGOTEPES

TOTLKEG TTNYEG.

e 'Eleyyoc cuvénelog (Consistency Validation).
H TTA mtopéyet T duvortdtnTor eEAEYY 0L TNG GLVERELOG TAPAGTOOT G TMV XIT 6To TEdioL
mg TNYNG. 6Tt Tétolo Umopel vor omoTeAESEL HETPO KOTAAANAGTNTOG TOVL TPOPIA

Y10 TO GLYKEKPLUEVO €180¢ dESOUEVMV TTOL TTEPLEXOVTOL GTNV TINYT).

e BeAtimon ¢ dtadikociog omdvinong ENEPOTIGE®VY.
Me 1 yxprion g ITA, to ZIT mov dev vrootnpilovton UmopoHv vo XEPLoTOHY UE

e101KO TPOTO MOTE ENEPMTNOELS TOV TEPLEXOVV TETOLO XIT VoL NV OTOTLYY GLVOLV.

e Evnuépmon yio tnv motdtnta Tov anavticemy (Quality Assessed Retrieval).
Ot evvoloroyikéc exppdioelg tng IA pe ti¢ omoleg kaBopilovtot ot avticTolyicelg
UTOPOVV KOl QL TEG VO OVOIKTN 000V UE LEBGO0VE OLVTIGTOLYEG VTMV TV OeSOUEVQV,

Kol €TGL 0 YPNOTNG VO EXEL LLOL EK TMV TTPOTEPWYV YVMOCT] TOL TPOTOL LETEAPPUONC.
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e To&véunon enepwtiicewv (Taxonomy of queries).
Ol eMepMTHOELG KO TOL OTOTEAEGLATA TOVG UTOPOVV VOL TTOLPAGTOOOVV G EVVOLES KO
vo taEvoun00vv e o tepapyio. 'ETot, yiveton duvorti n xpnoiLonoinon cuvoimy
OTOVTT|GEWV TIPOYEVECTEPWV EMEPWTICEMV GE UETOYEVECTEPES, KOOMG eniong Ko

Kamolag Lop ¢ Pedticvon tng dtadikaciog omévInong EREPpmTGEWY.

e Yoot p1En TOALUTAMY TPOPIA.
O 1p6mOo¢ e Tov omoio To XIT ovTieTorywvTon 6Tig doUég Tne féong kabopileton amd
10 eKdoTOTE TPOPIA. Q06T6G0, TOAAG ZIT elvon KOVE 6e TOAAG TPOQiA e Tnv 1dto
oxpag onuacioroyio. Me tnv ITA, unopel va oprotel piow avtiotoiyion yio k60e
3T1, aveEdptnTo omd 10 EKEOTOTE TPOPIA. AVTO divel Tn dSuvaTdTNTH GTOV Sserver Vo
vrootnpilel TOAOTAG TPoPIA Ko emouévmg vo. uropet vor deytel enepTioeL od

660 10 dLVaTo TEPLGGHTEPOVG client.

5.2 H Ileprypogikn Aoyik)

5.2.1 IIeprypoon Tov LoviérAov

H Bempio tng ITA elvon Gpeco GuoyeTIGUEVT LUE TO LOVTELO OeSOUEVAOV TTOL YPM-
clomoteiton ko to omoio elval opketd yevikd. H IMA omotedel €éval OPUOACUS Yol
TOPEOTACT YVOONG Kol GLALOYIGUAY. [TponA0e and 10 épyo KL-ONE [BS85], ko mopéyet

YAWGOGEG o1 omoieg droyerpilovton €vvoles, 0OAOUS Ko aveEdOTNTO. avTIXRELUEVOL.

Opropnog 1 ‘Eva Avtikeipevo (oyy. Object) opiCetar wg n niextoovint mapdotaon wag
ovIOTNTAG TOU TTOAYUOTIXOU HOOUOU, OTO oVoTnue. = dbe avtuxeluevo eivar povodixo
2oL X0eaxrTNOICeTar amd ®ATOL0 UOVAOLXO %WOLXO TTOV TO OLOQOQOTTOLEL ard OAa Ta

vrélowma. To ovvoro twv aviixeiuévwv Oa ovuforiletar ue A.

SHVOAOL OVTIKEWWEVOV TOV TPAYUOTIKOD KOGUOL UE KATOLoL KO onuocloloyic
N W16 TO, OLASOTOLOVVTOL GE €VVOLeS (1] OAMMG KAAGELS).  Gibe évvola Tov LOVTELOV
TOPLOTAEVEL Lo €VVOLOL TOV TTPOYLOTIKOU KOopov. Ot 6pot “évvola” kot “kKAdon” omd
€0 ko 070 eENg o ypnoonotovvton 1eodvvopa. o Tapddetyua, n évvole "GOLD-
GREEK-ARTIFACTS” meplyp el To GHVOAO TMV LOVGELOLKMV OVTIKELLEVAV TOL 0TtoT0L elvor
eTiorypévo omd xpuod ko elvor EAANVIKIG TpoeAehoems. TTa oVTIKEIEVO TPOGdidovTal
6T TEG, e TNV KortdtoEf Tovg Kétm amd évvoieg (concept membership), (m.x. N "Mona

Lisa” efvor Painting”), kot ouvdéovton to e AL ovtikeipevo LEcm poiwv (m.y. “Mona
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Lisa” eivonl “made_from” ”DaVinci”). 'Eva avTikeilevo 1o omoio aviikel o wo €évvola,

Aéyeton dTL amotedel meplmtwon (instance) LG,

Oprondg 2 Zav porog (role) opietor pLor aviiotoixlon oo To OVILXELUEVO OTA OVTL-
nelpeva. ~ abe POAOS €xel €va xapaxTnoloTixo ovoua, wa aoxn xai €vo TéAog. Iledio

TV glval To AXA.

Ot péAot ToploTdvouy cuoyeticelg Leta&h avTikelévaoyv. o mopdderypo o poAog
“made-off” umopel va, evavel évol Loucelorkd ovTIKEIIEVO e KETOL0 VAKES KOl VoL ONAMVEL
T0 VALKO, otd T0 0Toi0 eVl KOTOGKELOGUEVO TO OVTLKEIUEVO.

O yAwooeg o1 omoieg dtoxerpilovton évvoleg, pOAovg Kou ovTikeipevo, ovopudlovton
€VVOL0AOYLKEG YAWOGEC (concept languages), Kou ot omoieg ev yével otnpilovion otn Aoyikn
TPATNG TAENG.

F11g endueveg evétnteg Topovotdovton o1 Pootké apyEg OYETIKES LUE TIC EVVOLOAO-
YIKéG YADOGEC, TIG PECELS YVDCEWY TOL KOTOGKELALOVTOL OO QLTES, KON Ko LeBSd0vg

yio €y Y CUUTEPAGUETOV, otd TéToloV eldovg Péoelg, otnpilduevol otny I1A.

5.2.2 To yevik6 nhoicro g Meprypogikig Aoyikng

Mo Béion yvaong (cuviibwg o moplotdvetal pe T0 GOUPOAO X), N omoio KoTol-
okevdleton pe xprion g IA, anotereiton amd dHo Tuipote. To TP®TO TUNUO TEPLEYEL
TIG TEPLYPOUPES EVVOL®V INAdN TNV evtoclokt| yvaon (Intensional Knowledge) kKot oVOULSL-
Leton TBox. To de0tepo meptéyel To. TPOYLOTLkE dedopéva dNAodN| TNV EKTAGLOKT YVHOoN

(Extensional Knowledge) ko ovoudLeton ABox [Bor95].

5.2.2.1 TBox - Evtocioxn (Intensional) yvoon

AKOAOVO®VTOC TNV TPOGEYYLOT TOL TapoLGLAGTNKE 6T0 [BDNS94], xmwpilovue to TBox
oe 600 uépm. To mpwro Bo aumokakeiton Hépog oxnuatos (scheme part) ko meptéyet Tig
Aeydueveg aoyinés €vvoles evad T0 deVTEPO, omoKOoAeiTon TUNfuo OYews (view part) ko

TePLEYEL TG AeyOpeves mapdywyes €vvotes. H dtopépion avtn gaiveton oto oxfiuo 5.1

Opiopndc 3 Apyrkég évvoleg (primitive concepts) ovoudlovrar ot Paoixés €vvolegs ot
omoleg eivar aveEAQTNTES, QUTOVOUES, OEV UTOQOUV VO aVOYVWOLOTOUV at0 eEMTEQLXES
OLoTTéS TOVG, 1 Vo mapaxbovv amd dAies. T'ta va yiver avtiAnmTy n vmoEn tovs Oo
meémel va €xovv Ondwbel ontws. Emiong, ta avtovoua aviixeipeva (yeyovota) o moémet

%OL QUTA e TN O€Lpd TOVS va eLoaxbovv ontws ws néAn tétolwv evvolwv [Bor9s].
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Syquo 5.1 Apyikéc évvoleg, Tapywyes, Kot avIiKeipevao

H ITA, péom ™G eVVOLOAOYIKTC YAMOOOC, THPEYXEL TN SLVOLTOHTNTO TEPLYPOLPTIC KOl

OPLGLLOV VE®V EVVOLAIV.

Opropog 4 Aoleioog wag evvoloroyins yAwooas L, oL €vVoLeg OL OTTOLES TORAYOVTOL

uéow Twv TEAEOTWV TNG L, %0l TWV aQX®WV EVVOLWY, ovoudioviol mopbymyeg (derived).

O opoudg vémv evvolmv yiveton, mpoodlopilovtog Tig 1Kovég 1| TIG 1KOVEG KO OVOL-
YKOUEG GLVOT KEG Y10l T1) GLUUETOYT] EVOS OVTIKEULEVOL GTLG TEPITTAGELG KATOLHG EVVOLOG.
Avéahoyog elvot Kot 0 0pLooS TV pOAM®V.

O opioudg tov TBox yiveton HEGm ULoG GEPEC OELOUOTIK®OV SNADCEDY Ol 0Toieg

UTopOovV VoL TAPOVV KATOLO KTTO TLG TOLPOLKETM LOPPEC:
1. Mpodroypoon apytkng évvorog (Primitive Concept Specification)
A < C

mov dMAdvel pNTAdC 6Tl M évvola  amotelel LVITAAANAN évvolor Tng C, dnAadn

ovtikeipevo mov elvon LEAN TG elvon avarykoioTikd ko éAn g C.

2. Oprondg nopdywyng évvorog (Concept Definition)
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n onoio opilel v moapdymyn évvolor Ko TOV TPOTO ToPAy®YNG TS, MECW TNG

évvolog C.

3. Opioudg Pérhov (Role Definition)

R < OCxD

oL dNAMVeL 6TL 0 pOAOG R elval Lo avTietoiynon ond avtikeipevo g évvolog C
oe avTikeipevo g D. O opioudg Tov pédAov eivon dta@opomoinévog omd Tov opLopro

e kaBtepouévng IA o omoiog Bswpei 6t: R < AxA [Sch94].

O1 ak6AovBeg Toportnprioelg elvon avoryxoieg:

e Mo apyikn évvola opilel Tig 1KoveEg GUVOTKeEC DoTE €var OLVTIKEIUEVO VO OTtOTEAEL
uérog e, Ot évvoteg ol omoieg opilovton otig Péicelg dedopévmy, yiow Topdderyla,
etvon 6Aec apyLkéc évvorec. AvTto Yot oL vor oviiKeL évor ovTIKEIEVO 6TV évvola
ot Bo Tpémel va €xel elcoyOel amd To xproTn Kol vor €xel MA®OEL pnTmdg OTL
oviikel oty évvola out. Otov yiow Ttapdderyno opileton n évvola Date, n Béion
dedopévmv dev elvon e Béomn amd LoV TG vor amoeocicel oV €va, OVTIKEILEVO
oamoterel | Gyt péAog TG €vvolag avTig, Tapd LOVO oV KETL T€Tolo €xel ONAwOel
pNTOG Omtd TO XPNOTN.

ATd T1¢ TpELg mopandve Lopeéc ot (1) xou (3) meprypdpouvy tkovég cuvOnrikeg. H
mAnpoopior 61t évor avtikeipevo amotelel HEAOG NG €vvolag Tov TEPLYPBPETOL
0710 oplotepd HEAOG, elval apkeT Yoo TNV e€aywyn ToL GLUUTEPAGUOTOS OTL TO
ovTIKeILEVO VTS OLVITKEL TNV VVOLOL TTOL TTEPLYPAPETOL GTO deELS LEAOC. Agv 1o VEL

OU®G TO OVTIGTPOYO.

e Avtifeta, Lo Topdryayn évvola opilet Tig ovarykodeg Ko 1kovég GUVO KEG TPOKEL-
uévou évol ovtikeievo va oviikel oe ovtn. o mopdideryno n évvolo, DateOfCreati n
opileton cav N nuepounvia n oroio mePLYPEEEL TO YEYOVOS UG dNULovpyioc. Av
NAadn éva avtikeipevo nuepounviog meptypaoet évol yeyovog dnuovpyliog, to ov-
GTNUOL, £(OVTOG LITOYN TOL TOV OPLGUS CVTO, elval o B€oM Vo cuumepdivel oo LEvVo

TOV GTL TO AVTIKEIUEVO LTO amoTeAel LEAOC TG évvorog DateOfCreati n.

Ye ovtifeon pe tig (1) xou (3), N (2) meprypdeel 1kowvn Ko ovorykoio, cuvenkn,
dnAod N TAnpoeopio 6Tl Vol OVTIKEILEVO OVI|KEL GTNV €VVOLld TOV TTEPLYPELPETONL

ond KEmolo PEAOG, CUVERAYETOL OTL TO OWVTLKEILEVO OLLTO OWVIIKEL KOl GTNV €Vvold
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oL TEPLYPAPeTOL 0td To GAAO LEAOG. AVTH M Topotipnomn aroteAet T Bdon Yo
MV EKTEAECT] GLAAOYIGUAV TEVM GTO GYMUO KoL 6Tor dedopéva TG Béiong yvaoncg,

6mwg 0o eENynOel ToPOKATO.

e H mpotn @opd mov pio évvoloer  Bo eLeaviotel 610 aplotepd HéAOG Lo SMAwong
tov TBox (TBox-statement), o amokaAeiton ewoaywyn (introduction) tng .  60e

évvola €xetl To ToAD pio elcaymyn.

e To 8e€16 péhog xémorog omd Tig (1), (2) ko (3) umopel vo eivor omd wior opy ki
évvola €mg pio oHVOETN evvoloAoYlkn €kepoom NG YAdooog L. Mo évvold Tov
eneovileton 6To oplLoTePd UEAOG LLOG EKPPOLOTC TPOSLALYPOPAY (INA. TN LOPPNG
(1)) elvon mévtote wow apyxr évvolo. H €k@poomn mpodiorypodv 6tnv onoia 1M
€vvolo ToL apLoTepov NG LEAOLG ep@avileton TpaTn Qopd., o Bempeitan 0 0pLoUos
™ms aoyws évvoras oute. Ol apylkéc évvoleg ol omoleg dev epgovilovton 6To
oplotepd HéAog xapiog éxkepaong tov TBox, ovopudlovton atouxés kol Bempeiton

6T E16GyOVTON Omd UioL EKPOLeT) TN LOPPNC:
A< T

Mo évvola Tov €xel ypnoononbel 6to aplotepd UEAOG KETOLOVL OPLOUOV B0

omokaieiton ogtouévn (defined).

e To evvololoyikd oynfuo (schema part) opileton Hécm ULog OELPEC TPOSLOYPOLPV-
dAwcewv g Lopenig (1) kou (3) uévo, evd to Huépog dyemg (view part) opileton

Léom MA®Moe®V NG (2) Lévo.

e uxAxol ogLouol GTNV TaPOVGO TPOCEYYLoT OV elvon emLTpentol. ZOUQ®VOL PE TOV

Nebel, énwg ypdoet 6to [Neb91], évag xixdog opileton wg e€nc:

Mo évvola A ypnolonotel quecor uta dAin évvowo. B av xot uovo av
n B eugaviCetar otnv eoaywyn s A. Mo évvola Ay xonowuosotel tnv
évvola A, av vmdpxer wa aivoida Ag, Ay, ..., A, TETOO wote n A; va
xonowomotel v Ajy1, 0<i<n & 1. Térog, Aéyetar Ot 10 TBOX TEQLEYEL

éva KOKAO, av uLo, évvolo, xpnoluomolel tov eavtd tng.
e Avéroyn oyxéon pe v (1) umopel vo vdipéel kou petafv porlmy. Gt €100 SU®G
dev €yel evila@épov Yo TNV Topovoo epyocior Kot Yo To Adyo awtd, Bo 1oxveL N

Bewpnon 6Tt dAot o1 pdAot elvon artoptkot.

*H évvola T 8oL toppovctocTtel mopokéro poli te toug véAoumovg tedestés ng IA
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5.2.2.2 ABox - Extootox1) (Extensional) yveon

To ABox meptéyel to yeyovoto tng Péiong yvooewv. Avo elvon ot Bacikol tHmot
MADCEWV-0ELOUATOY Y10L TNV KOTOOKELT] ToL ABox. Ot TOMOL awTol EMTPENOVY CV-
OYETION OVTIKEWWEVOV e évvolec-KAGoeLg Tov TBoX 660 Kol GUGYETIGELS OVTIKELUEVOV

peto&H Toug HEcw pOAmv. Ot 300 avTol THTOL MNABCEMV elvor ot eENG:

e ANAmon coppetoyxng ovtikelnévoo oe évvoro (Concept Membership Assertion):

Souporileton C(a), ko NAdvel 6T To avTiKeipevo a amotelel pélog g évvolog C

¢ AfAwon cvuuetoxng oviikelnévov e porho (Role Membership Assertion):
cvuPorileton R(a b), ko dMA®veL Tt ToL oLvTIKEIEVOL @ KO b GLVIEOVTOL LEGM TOV

péAov R.

'Eva. ABox elvol pio Tenepoicévn Gelpd omd dNAMoelg (statements) Twv 000 TOPOL-

Tévo TOTwv [Scho4].

5.2.3 Epunveio

Ievikd, oe omoladrimote TLUTLKY AOYLKT, 0 KOGUOG aumoTeAeiTal omd évor GHVOAO urtd
ovtikeipevo mov anokoAeitan wedio (domain) My ovuay avagoods (universe of discourse),
KOOGS Kol Lo 6elpé omd GLoyeTicELg Kol Aettovpyieg oe avvtd. H onpoctoroyio twv
EVVOLAV KO T®V pOA®V 6T0 cvumo ovtd, koBopileton e xp1ion Tng €Vvolag Tng eounveiag

(interpretation) Z.

Opiondg 5 Zav Epunveio (Interpretation) [Bor96] T=<Z(A) Z(-)>, ogoiletar éva ov-

voAO om0 tués Z(A) nar wa ovvaptnon Z(-) n omola aviiotoryiget:
e " dbe évvola oe éva vmoovvoro tov I (A)
e dbe p0AO oe ua dSvadix ovvaptnon mov avixer 0to I(A) XL (A)
e " d0e aveEdotnto avtixeluevo oe éva otovyeio tov I(-) [Wil95].

H epunveio pog evvololoyikic ékepoong opiletorl pe féon v epunveio tov
TELEGTMV KOl TMV EVVOLHOV TOL OTOTELOVYV TNV €KPPOIOT).

Mo epunvelo Z= <Z(A), Z(-)> 1kovomolel TI¢ TopaKETO IMADNCELS COUQOVOL
ue 1o [Sch94]:

o C,<C, ov koL pudévo ov - Z(Cp) CZ((Ch).
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e A=C' ovxoupudvoov Z(A)=Z(C)

R<C xC avxoipévoov Z(R)CI(Cy) xI(Ch)

C(a) ovxorudvoov Z(a)CZ(C)

R(a,b) ovxonpuévo av (Z(a), Z(b))C Z(R)

5.24 Bdon I'voong

Oplopndg 6 Aobeioas wos yiwooas L, wo faon yvaoons evvolwv  (Concept-Based
Knowledge Base 11 CBKB ywo ovvioula), Oo amoxaAeltor n touddo X = <T, A,

L>, émov T nat A, éva TBox xai éva ABoX avtioTouya.

Oprondg 7 Mua gounveio Z=<IZ(A), Z(-)> Aéyetar ot oamotedel povtéro (model) Tov
¥ av xdbe oSiwua tov ¥ wavomoteitar amd 10 . To T Aéyetar 1KOVOTOINUEVO av

UTTAQ)EL €0TW %Ol EVa UOVTEAO QUTOV.
Ewdikdtepa, cOpuemva pe 1o [Wil95], 1oy et 6t

e Mo epunveia Z amotedel povtédo evog TBox T av Ko Lévo owv 1 Z tkovorotel GAo

TOL EVVOLOAOYLKG oElduoTe 6T0 7.

e Mo epunveio Z amotelel poviého evoc ABox A, g tpog to TBox 7, av Kot LOVO oV 1
T wovomotet 6Ao o MNAmTikd (assertion) a&ldpoto 610 A, Ko A ToL EVVOLOA0 YLK

(terminological) a&idpoata oto 7.

5.2.5 Xyéon Ynoyoynig

H oyéon < omokoheiton vaywyr (subsumption). $to [Wil95] n vrorywy opileton

G

Opiopndc 8 ‘Eotw ovo évvoles Cf xar Cr, now éotw T éva TBox. Aéyetar o1l 1
C1 vrdyetar oty Ca, ovugova ue 10 T xow ovuPoriletar C1<Ch, av xaL Hévo av

Z(CCI(Cy) yra xdbe uoviéro tov T.

H oyéon < opilel pio oxéon ueptknic didraéne. Av yio 800 évvote, 1oVl To 6TL M
pior vidyer Tnv GAAN, ToTE 01 dV0 CrLTEG évvoleg Ba Bempovvton LoodUvaues (equivalent)
ANAodN: C1=Ch < C1<Cy A CL<C [BMIS).

H vroryoyn yio péAovg umopel vor oplotel avddoyo. Aéyeton eniong 6Tt o féon
yvaong X Aoyitkd cuvendyeton pioe dMAmon a tov TBox 1§ tov ABox, kou ypdpeton X| =«

oV 1O a elvout AN O€¢ YL 0molodMmote LOVTELO TOL X.
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5.2.6 Ynob6éoeig tng Meprypoeikng Aoyikg

O1 Béioelg ded0UEVOV KO TOL GUGTHLOTO TOPEOTOOTG YVOGEMY, TOPLGTEVOLV KOl
e€dyouv GLUTEPEOUOTOL YLOL YEYOVOTO TOL TPAYUOTIKOU KOGUOoV. Tow TABA mopéyovv
o YAMGGO, TOV X PNGUYLOTOLEITAL Y10t TOV OPLOUS TOL GYNUATOG, KOl Yol AELTOovpYieg
néveo ota dedopéva. H yAmwooo avth ovopdleton yawooa xeloiopov dedouévwv (data
manipulation language). Ot YAOGGEG TV £180V¢ arvToH 6TNPilovv T Aettovpyio Tovg, TEV®
o€ oplopéveg TpoLTobécel cVUEV e To [Hus94]: Ltn pHovodtk4tnto tov ovouotog
(Unique name assumption), 6tnv Yno0eon kAe16100 k6cuov (Closed world assumption),
Ko otV Yné0eon tng kAe16tov nediov (Closed-domain assumption)

Amé v GAAN uepld, ol vrobéoelg mhve oTig omoleg otnpilovion ol YAMGoES
enepOTNoEMV Kol dtayeipiong yeyovotwv tav Tvotnudtov Iopdotoong I'vadong kot
SvALoylop®Y (EIT'Y), cuunintovy HOvo 6Tny VEGOEoN TN LOVOSIKOTNTOS TOV OVOULOTOC.

oTé ToL GAAQL, LOYVEL M:

e Yn60eom tov ovorktov k6cuov (Open World Assumption),
KoTd TNV omoio Umopel vor vidpyovv yeyovoto tor omoio va elvort oAnn ko vor unv

mePLExovTol 611 PEon Yvoong, Ko

e Yn60eomn tng ovorktov nediov (Open domain assumption),
oOpewva e TNV ontoia puropel vor vdpEouvv meptocdtepa ovTiKeilevo 6Tov KOGLO

and 6o Bpiokovion amodnkevuévo otn Béon.

Ot dtopopetikés ovTég LoBEcelg dNAdVoLY OTL ko Ko av Tor dedopévor evog
YABA xou evo¢ EITE GUUTITTOUV, TOL OTOTEAEGLOTO TOV EPMTHGEWY GE aLTA Bor elvor
EVTEAWMG SLOPOPETIKA. AVOTEPELKTO YEYOVHS elvor 6TL 1660 01 Péioelg dedopévav 6Go Ko
TOL GUOTHUOTO YVAOOTC, TEPLEXOVY LOVO TUTLLOL TG YVMOON S TOV KOGUOV, Ko €161 dev elvon
EexdBopo To TL elvatl Voot Ko TL Syt

H dvvatdtnto mopdotaong un TANpovs yvoone, amoteAel 1o Bocikd yopoktn-
PLOTIKS TTOL SLOPOPOTOLEl TOL GLOTHHOTOL YVAOTG oo TG Béoelg dedouévov. H onuo-
GLoA0YI0L TV EVVOLOAOYIK®Y YAWGoWY otnpileton oty vmdOeon T0v ovolktoh KOGUOV.
'ETOL M oGVINOoT o€ Lol enep@tnon @ Bo etvon ”Yes” av @ elvort aAndnig yio dAo To
povtédo Tov X, "No” av elvon yeudiig yla dAo Tar povtédo, Ko “Unknown” 6Ttig vméAOITES
TePINTACELC. £T0 [Bre95a] vrootnpiletan 6t o féon yvoong n omoio elvort TApng v
v évvolo vt Uopel vor cuumepleepBel Gov Lo féiom dedopévav, Kot 0l EVVOLoAOYIKEG

YADoGEC TNG I[TA VO YpNGLLOTOINO0VV GOV YANCGES EMEPWTIGEMV.
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Mo vo emtevyBel o Tétoto SuvatdTnTo ELGAYETOL VoG VEOG ETLOTNUOAOYLHOS TE-
Aeotig (epistemic operator), e Tov Tp61o Tov opileton 6to [DLNN94], 0 omoiog dorympilet
TN YVOOT TOL VUQEPETAL GE OAOKANPO ToV KOGHO (world assumption), amd TN YvdO™M TOL
nepiéyeton otn Péon (knowledge of the state of the base). Me npocekTikn xp1rioN TOL Te-
AeoTi] VTOV, elvor SUVOTOV VoL EKEPACEL KOVELG EMEPOTNOELS, M eneepyosio TV omoiwv
ovorykdllel to ovotnuo vor vroBécel TApN yYvoon Yo T Béon yvoone. H mopatipnon
€0 elvarl 6TL M TPOGEYYIoN QLT €lvorl SLOLPOPETIKT O TO Vo VTOBEGEL Kavelg xAelot
yvaon Yo, tn Béon. H kAetotdtnto dev apopd T onuoctoroyion g Bhong, oAAE Kotd
TNV EKTEAECT) TOV EMEPMTHCEMV, TO £10M TOV GLAALOYIGUAV TOL AOUPEVOVV Y dpaL, €YoV
to 1o amoteAéopoto e ovTé Tov Bl elyote ov edv i vE M VLOBEST TOL KAELGTOV
KOOUOL. AVTO TPAYUaTL GUUPOIVEL OTIC KOTHVEUNUEVES, €TEPOYEVEIG KO OUOGTOVIEG
Béoerc. avelg dev voBétel 6T kEmola Péion €xel TATPMN YVAOOT TOV KOGUOV, AALE KoTd
TNV EKTELECT) TV EMEPMTICEMV, ATAVTIGELS TNG Péiong eEdyovton Ommg ey ioyve KT

T€1010.

O epistemic ovtdg TeAectg cvuPoArileton e to cOUPoro "K" (known) ko e1GéyeTon
Umpootd amd €vvoleg Ko poAovs. O cvpfoitoudg KC dnAodr|, taptotdvel Ta oovTiKeipevo
to. omoia elvarl yvmwotd o1t aviikovv otny C, dnAadn 6o eivorl amodnkevuéva otn Béon
U0 GUYKEKPLUEVT) X POVLIKT] OTLYUY, Kol aoviikouv oTtnyv éxtaon (extension) tng C. H xprion

TOV TEAEGTY| XLTOV CMOTEAEL Lol LOPPT] TNG LTTAOEGTC TOV KAELGTOV KOGUOV.

Soueovo e to [Sch94], 660V opopd oTIg epUNVEIES TV SLPOP WV EVVOLHDV, 1GYVOVV

01 VOBEoELC:

e GBe epunveio opileton mévm oe évar 6ToBepd medio, mov ovoudileton A.

e T'lo kGO epunveia, N avtictoiynom ond Tor aveEAPTNTO LVTIKEIUEVD OTO OV TUKEL-

Hevol Tov A, elvon 6tofepny Ko omoKoAELTo 7.

'E1ol, 10 KC B0 epunvedetol ooy 10 GOVOAO TV OVTIKEIWEVOV TIoL elvon YvmoTd 0Tt
omoTEAOVV TEPLITAGELS TNG C, 6€ OO TTOTE EpUNVEiD. AVTO €XEL GOV OTOTEAEGLLOL, Y10,
KG0Oe Bdon T vo Bempeiton n VmopEn evég Kot LovaditkoV HovtéAov. And €8d Ko 0TO
e&fg oo eounveia TV SaEopwV evvoldv Kot porwv, Bo Bempeitan mavto vty mov O
NtV e TN XPHOM TOL TOPUTEV® TEAEGTN, 0 0TOi0g OUME, Yiow AGYOLE EVKOALNC, dev Bo

OLVOLPEPETOLL.
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5.2.7 XOvtogn Kol onuocloA0Yio TV EVVOLOAOYIKAY YAOCC®OV

Ot evvOloAOY1IKEC YADGGEG X PNOLOTOLOVVTOL GTN dNULOVPYIO EVVOLOAOYIK®V €K-
QPECEWY, TPOKEUEVOL VO OPLOTOVV VEEC TOPBAYMYES EVVOLEC, KOOMS KO Ol GLOYETIOEL
TOVC. Miow €VVOL0AOYIKT] YAMGGO. omoTeAeiTon omd ToL TaPOKAT® PACIKE GUVTOKTIKG

ovuporo dmmg avopépovton 6to [BMS*91]:
e 'Evvoteg (concepts), To cOvoro Twv omtoiwv o supuforileton C.
e P6Aovg (roles), mov cuuBoiilovron e RN.
e Ave€dpnto avtikeipevo (individual objects), To cvvolo T®v onoiwv eivou 10 A.
o Teleotéc mopoywyng evvoldv Kot poLwv (concept & role forming operators).

Ané €ddd ko 6T0 €ENG, €KTOG KO OV CLVOLPEPETOL PNTOG KATL SLOPOPETLKS, TOL
Kepodoio ypdupata A, B, C, 6o ovpfoiilovv évvorieg, to kepolaio R, P, pOAovg, Ko To

wpé dnwg 4, 7, k, oveEApTNTO CLVTIKEILEVOL.

Concrete Mathem.
Name Form Repr/tion | Semantics
Concept Name A A T(A) CZ()
Top O T A
Bottom O O L 0
Union (ORC D) AUC {di|di€Z(A C)}
Intersect ( DCD) ANcC {di | d1€Z(A C)}
Minus ( uUs A C) A-C {d1|d1€I )/\d1¢ (C)}
Existential (SO RO) dR.C {di | 3 dr:(d1,d2)EZ(R) A
Quantification deZ(C)}
Universal ( LLRQO) VR.C {di |V dp:(d1,dn)EL (R) —
Quantification deZ(C)}
At-Least Restriction | ( L S nR) <n.R {di | #{d|(d1,dr) € Z(R)}<n}
At-Most Restriction | ( OS n R) >n.R {di | #{ds|(dy,dr) € Z(R)}>n}
OneOf (O OFi,j,.) | {6j, -t | {irgs o}

IMivoxag 5.1: TeheoTég GUVOEGNC EVVOLMV KOl T CNULOGLOAOYIOL TOVG

Ytoug mivakeg 5.1 ko 5.2 TepLypEPOVTOL Ol TEAEGTEG EVVOLMV Ko pOA®V ovTicToryo,

KBNS Ko M epunveio Toug. o Tovg mivokeg ovtovg o Tpémel vor oUELOBOVY TOL:

1. Otedeotiic T xpnoLomoteiton yior vor SnAMoel Tnv évvola, 1 epunveio tng omolog me-
priopBéverl Ao o oevTikeipevo Tov elvot anodnkevuéva 6tn Ao, e 0mTolodToTe

OTLYIOTUTO TG,
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Concrete Mathem.
Name Form Repr/tion | Semantics
Role name R R T(R) CI(AXA)
Reverse (R V RS R) R! {(dy, do) | (da, dy) ET(R)

IMivoxag 5.2: TeAeotéc cOvOeoN G pOAWY KO 1| OTULOIGLOAOYIO TOVG

2. H xprion tov tereot| L ylveton Ge TEPINTAOCELS EVVOLDV TV OTOlV 1 epunveio
o€ omotodmote oTiypuldtTuTo TG Péong elvon To kevé ovvoro.  GtL Tétolo eivon
XPNOO OTMG B0 POVEL TOPAKETM GTIG TEPIMTACELS OTOL LLdL EVVOLOL SV TopiGTOITON

o1 Pbion, mov onuoivel 6t n Péon dev €xel KBOAOL YVAOOT Yo TNV EpUNVELDL TNC.

3. To oVuPora A, C, C; xou Cy umopel vor eivor 1660 apylkég 1| Topaywyeg €VVOLeg,

000 KOl EVVOLOAOYIKEC EKQPACELS.

4. O mpd&elg ico, yviiolor LeyoAvTepo, 1| yviiolo Hikpdtepo, dev vrootnpilovion
GUECOL, 1oL KO UTtopoOV Vo €80V amd Tovg 110N VItéipyovies TeAeoTég < Ko >

G€ GLVILOCUO UE TOVG TEAEGTEG TOUNG T}/ KOL SLOLPOPELC.

TMopokETm meptypdpovton Leptkd mtopodeiypoto yio tov tpdmo xprions e IA ko

ELOKOTEPOL TV EVVOLOAO VLKAV EKPPEGEDY GTOV OPLGUO VEMV EVVOLHV.

HMopdéoeryno 1 Xapaxtnototind mapdderyua xonons tov tedeoty Top eivor 1 wepimtwon
™mg évvolag “Any”, n omola YONOWOTOLELTAL O TEQUTTWOELS TTOV O YONHOTNG YOeLdleTal
va amevOiver Lo eowtnon otn PAon Yevird xoL Oyt O HATOLO OUYHEXQLUEVO TTESLO.

Omote n évvola  ny ogifetal wg:
Any = T

HMopdderyno 2 Eotw n Pdon tov Movoelov Mmevdxn, otnv omola €xovv xotoywonOel
T OVTUXELUEVO. OTTO TN OVAAOYY) OTAwv TOU povoelov, xat wovo avtd. Eivar moogavég
OTL 0¢ OTOLOONTTOTE OTLYUWOTUTO TNG [AoNG, OAO Ta QUTOONXEVUEVD, AVTIXELUEVA AVIIXOUV
otn ovyxexpuuévn avtyy ovAioyn. ‘Etot n évvola Tng GLAAOYNG YLor Ta avTixelueva tng
paons avtig Oa éxet ™ otabeon Twwn “Benaki Museum Gun Collection”. Av duwg 0TIS
apxnés évvoleg Oev vmapyel ootouévn n évvola C llecti n, wmwogel v opLotel dvvouxd

uéow tov teAeotn OneOf wg e&ng:

Collection = {”Benaki Museum Gun Collection”}
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Tov onuaiver OtL n eounvela s évvolag C llecti n, éxer éva xar povo otouyelo, TO
”Benaki Museum Gun Collection”,

‘Eotw twoa 1 évvola Tng mPooTooiog. Mia TETOLo €vvola elvat YLoL Vo XoQaxTnol-
Cev axivnra uvnueto xar Oyt xvntd avixeipeva. ‘ETol, otnv moQamdve aon o TEToLo
TAnoogopla dev Oa eixe vonua vo mapiotatar. H eounveia tng évvolag Protection Status
Oa elvar Tavtote TO ®EVO OUVVOAO 0TO Pabud OV TEQLYQAPEL TANQOPOQIO AOXETN UE TA
UOVOELOXG QVTIXELUEVO TTOV TTEQLEXOVTOL 0T fdon. Mo TETowa xaTdoTOO0N WTOQEL Va

mapaotabel otnv IIA wg €5ng:
ProtectionStatus = L

O tedeotn)s Bottom omoteAel éva naAd T1o0mo mapdotaons ZII ta omoio Oev
vooTnotlovtar oo v aINYN, av %ol TEQLYOUPOVIOL 0TO TQOQPIA. AVTL VO QOTUYXAVEL
wa eotnon, emeldn meQLEEL €va ZII mov Oev vmooTnoiLeTan, wior TNYN UTOQEL Vo
vootnoiSer oia ta ZI1 TOoU TEOQIA, avriotoLwvtag otnv évvola L exelva yuo Ta

omola dev vmdpyel TAnpogogla.

Hopéoeryno 3 210 oxnuo 5.2 gaivetar €vo TURUo oo wia povoeLaxy fdaon otnv omolo
TTEQLEXOVTOL TTANQOQOQLES Lo YEYOVOTA Ta OTOla. OVOXETICOVTAL UE HATOLO UOVOELOXO
QVTIRELUEVO, TNV TEXVOTEOTTIO TOV, xabws xal To vAxd tov. To tunua oxnuatog (schema

part) Tov TBox mov @aiveTar 0To oxnua, €xel TOOEADEL QO TIS TOQAKATW ONAWOELS:

IN-

hasFEvent MuseumQObject x Obj Event

A%

ownedBYy MuseumObject x Owner

IN-

happenedIn ObjEventx EventDate

A%

of Kind Obj Eventx Kind

IN-

hasActor Obj Event x Actor

A%

usingl echnique MuseumObject xTechnique

IN-

usingM aterial MuseumQObject x M aterial

OpLoUEVES EVVOLEG TOU WEQOUS OWYEWS WITOQOUV Vo avTLOTOL(LBoUV xatevbelav o€
EVVOLES TOU TUNUATOS OXNUaTOS XwELG xonon dAlov tedeot. T'ia T0 mopddelyud uag,

TETOLEG TTEQUTTWOELS ELVaLL:

FEvent S Kind

Date < FEwventDate
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TBox (View part) el
e
Material AndTechnique .
; : / (DateOfCreation

Collectio
Protection Status '

TBox (Schema part)

MuseumObject

N

ABOX

Iyquo 5.2: 'Evo tuiuo pog Béiong yvoong kémotov Movoeiov

Ov évvoieg Owner xat ¢t r, elvar oL uoves g Pdong oL OmoleS TAPLOTAVOUY
mpoowma. ‘Etor 0 xaAUtepog To0mog yia va magaotabel n évvoia  ers nal ame elval
va ogLotel oav ovvleon Twv U0 QUTWV EVVOLWV XAl VO XOTOOKEVOOTEL TO TUNUO

amoYewv (view part) Tov TBox mov @Qoivetal 0To oxnfua, ovu@wve ue ™ oniwon:
PersonalName = Actor U Owner

YAy ovv TEQUTTWOELS OQLOUEVWV OQWV TTOU TTEQLYQUPOVY TOOO TEXVOTQOTLA, 000
not VAo, 'Eva TETOLo mapdderyua gvor m Ty uTH TEUTEQA” TTOU OVOQEQETOL Of €V
mivara Coyoaguxng xat OnAwver TaodAAnia ue v texvixn (xvtn”), xoL TO VAXO
(Téuteoa”).  2TO TaEAdELYNd nag, TEQLypagetar to omabi tov Odvooén AvOQoUTOOU.
To ot to omabi eivar “shaped silver”, TaQLOTAVEL ®L QUTO TOOO TeYVIXT, OO0 AL VALXO.

Oa uropovoe emouévws vo magaotrioovue v €vvoio. Material ANDTechnique, wg ta
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QVTIXELUEVA EXEIVO TTOU avIjxOUV TaUTOXovo. 0TiS évvoleg Material »ot Technique. ™ dtt

tétolo otnv IIA Oa exgodlovrav wg:
Material AndTechnique = Material T Technique

Hopdoderyno 4 Eotw mwair n faon tov oxniuatos 5.2 otnv omola yoewdletar va mo-
oaotrioovue tv évvolo. “DateOfCreation”. AvTOU TOU €lOOVS OL NUEQOUNVIES Elval Ol
NUEQOUNVIES OL OTTOLEG OUVOEOVTAL e ®ATTOLO YEYOVOTA TOL OTtolo eivatl Tumtov “Creation”.

H éxgoaon {"Creation”} maolotdver pa évvolo s omolag 1 eounvela JTeQLEXEL
éva nar povadwrd otouyelo, to “Creation”, xot Wwogel va yonowwomoinbel oe dAAES

EVVOLOAOYIHES EXQPOAOELS OTN ODEON EVVOLOV, KOl £TOL VO XATAOKEVAOTOVY VEes. ‘ETou:
Jdof Kind.{"Creation”}

Oa mapLotdver Oda exeiva ta aviixeliueva omd Ta ool VIdQxEL oy QOAOU ue TO
ovouo ofKind xot mépag to “Creation”. TO TOQATAVW %L OUTO UE TN OELQC TOU WTOQEL
va xonowomotnOel o€ pLa VEo EVVOLOAOYLXT EXqOOON.

H éxgoaon
J(happenedIn) ~'.A

TTEQLEYEL OAOL EXELVA TAL QVTIXELUEVA OTO. OO0, XOTOANYEL TO TEQAS HATOLOU QOAOU (YU
avTO €50AAOU HaL O TEAEOTNG TNG OVILOTOOQPNG), TOV OTOLOU 1 QXN €lval OVTLXEUEVO

™mg €évvolog A. ZUVOETOVTOG Ta TOQOTAVW WTOQOUUE VO XOTOANEOVUE OTNV Expoaon:

DateO fCreation = I(happenedIn)~'.(Jof Kind.{"Creation”})

5.2.8 XvAloyiouoi tng eprypoeiknig Aoyitkng

H yvaoon n onoio tepiéyeton o€ éva TBox ko ABox glvon meptocdtepn amd oty Tov
éxel pnTig elcoryOet, ko umopel vor eEoy Bel Pe xp1iomn TNg ONUAGLOA0YIG TWV EVVOLMV KoL
TOV TEAEGTAV, TOV 0ploTNKE TPONYOLUEVMG. Tl TV €€6puén g Yvdong autic, £xovv
ovomtuy et dtdpopotl unyovicpot (reasoning services). Ot mo Pootkol omd ovTovE, OTMG
opifovton oto [DLNS96] ko [DLNN95], elvon o1 mopork&to:

Aobeicog wog Bdong yvaoong X = <7, A, L>, d00 evvowwv C xor A, Kou evog

OVTLKELUEVOL v, OVOUELOVLLE:

e Ixavomoinon Evvoidv (Concept Satisfiability), mov cvupoAileron X|/=C = L, 10
TPSPANUO TOL EAEYY OV TNG IKOovOoTtoinong i un g évvolag C 610 X. Me GAAo Adyia
oavn ZC) AD.
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e 'Eleyyoc ovvénerog (Consistency), mTov ypdoeton og Z|/=, Tov €AeyY0 OV VIEPYEL
€o0Tm Ko évor LOVTELO 6TO X 1 Oy, orv ONAdT} OAeG ot évvoleg KOTOATYOUV TEAMKE

otmyv L.

e 'Eleyyoc vroyoyng (Subsumption), To onoio ypbeetor o¢ Z| =CCD, t0 TpOPANUOL
1oV EAEYYX 0V av M évvora C' epmepiéyeton oty D, dnAoadi, av Z(C) < Z(D) ot x6iOe

povtéro Z tov X.

e 'Eleyyoc nepintdoeng (Instance Checking), ue coppoiiound X|=C (a), tov éreyyo ov

70 C'(a) wovornoteiton omd k6O LOVTELD TOV X.

e Mn ovoyétion kot tsodvvouio (Disjontness and Equivalence),n onoio cupuoAileton
Y| =C £D xou X| =C=D owvtiotorya, tov éleyxo ov m évvowa. C glvon eviedmg
oveEGptTNTN omd TN évvora D, dnAodr oy Z (C) UZ (D) =, owvn C eivon toodbvoun
ue tvD.

O éAeyyog Lo TNV tkavomoinom o évvolog etvort Boctkdg pio ko Lmopel vou xpnot-
pomon Ot yroe tov €AYy 0 KoToOAANASTNTOC KEmoL®y ZIT Tov TPOEIA Y10 Lol GLUYKEKPLUEVN
eQOPUOYT.

O éleyyoc ovvénmelag amotelel Paoikn SLOdLKOGIO YOl TOVG UNYXOVIKOVS YVAONG
oV BEAOLV Vo EAEYYOVV TN GULVETELD TV LOVTEA®V Toug [BDNS94]. H Aettovpyior ot
TopEYEL, EMIONG, €vov TPOTO EAEYXOV TNG GUVEMELOG TOV TPOPIA GE U0l TOTIKY) TnYN
TANPOPOPL®V.

O éleyyog vroywyng Bempeiton n Pootkdtepn Aettovpyio omd ovvTég Tov Umopel vo
emteléoel M ITA. Aoopévng wog évvorog C kot evog TBox T, uropet yioo k&Be évvolor D
t0V T va eheyy0et ov DEC' M CCD doten C vo Umopel vor Kot yoploroin el cmotd otnyv
tepapyio twv evvoldyv tov 7 [DLNS96].

H vraryoyn eivot Bootkd otoryeio ylo o mepimAoKkeg SuVATOTNTEG KOTYOPLOTOIN-
ong. Me dedopévo 6t tor XIT evOg TPoPiA avTieTolyovv e évvole tov TBox, 1 tlepdpynon
TV EVVOLMV GLVETEYETOL KOL LEPEPYMNON T®V ovTiGTOLY ™V ZIT. oy omoTELEGULOL, EXOVUE
TNV €VVOL0A0YLKY| d6UNoN TV XIT T0V TPoQiA.

Me tov éAeyyo 16odvvopiog uropet kavelg vo Bpel tovtéonua XIT e SopopeTIKA
N &yt mpoeid ko vo dtoyelpileton epwTioelg e owTd 1oodvvopa. H Aettovpyio vt
unopel vo ypnotporomOel exiong, Ko ylor KAmolor Loper] aSloAdynong Tov Tpoeii

TéLoc, 0 éleyy0¢ MEPUTTOCEWS, eAEYXEL av G o BAom, vrdpyel 1 Oyl Kdmolo

oVTIKEILEVO GOV TTEPIMTMON KATOL0G GLYKEKPEVNC évvolog. Amotelel TV korteEoynv
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Stadikacio yioo TNV ovakTnomn tAnpogopldv and Bdcelg yvaoelc. H epdytnon yio mopdi-
derypo "Awce 6Aovg Tovg titAovg Twv PipAinv mov vrdpyxovy otn Béon” puetoppdletTon
o€ évo eEmoVOANTTIKS EAEYY0 Y100 TO oV IoYVEL T} O TO itle(a), Yior OAa ToL a Tov VAP oLV
670 Abox, Ko emoTpo@r] GA®V TV a ylo Ta. oroia 1 amdvinomn eivor Betikr) [DLNN94].
Tnv nepinTmomn oL TH VAOTOU|COYLE TPOKELUEVOL VOL LTTOPOVV VOL Aoy T B0V otd tn Béom

o1 Z39.50 enepmtioeLc.

5.3 Ymnolhoyiotiki) TOAVTAOKOTNTO

I'oe TV TEePLypopt| TNG LIOAOYLGTIKNG TOALTAOKATNTOG Ol €VVOLEG TTOV PN OLLUO-
TOLOVVTOL EIVOL GUUQMVES LLE TOVS OPLOULOVE TOV divovTon 6to [LPI2].

H moAvmlokdtnto evog mpoPAUoTog Yevikd, UeTpléton PBEoel Tov HeyéBous TV
GUVOMK®OV dedouévmv 16680V, To avtiotolryo Bo 1oyvel Kol KOTé TN HETpnon g
TOAVTAOKOTNTOS TMV GLAAOYIGUMOV GTLG EVVOLOAOYIKEG YADNOGES. XTOVE GLAAOYIGUOVG
oLToV¢ MG £6030¢ divovTal GLVIOME TeEPLoTHTEPA 06 €val Tpdypota. T'ior Tapadetyua,
YLOL TOV EAEYYO TTEQUITTWOEWS, TTOL LOG EVOLOLPEPEL, divovTon To TBoX, 10 ABOX, Ko 1 évvola
yio TNV omoia B yivelr o €Aeyyoc.

Onog omodetkvietal 6to [Sch94] o éAeyyos mepuntwoews amontel moAvwvuuLKd
YPOVO GE YAWGGEG GOV Ol YPMNGLLOTOLOVUEVOL TEAEGTEG elvon ou: T, L, MM, V, Ko >. Av
OTO TOPOTTEVM TPOoTeDEl Ko 0 TeEAeGTIG LI, TO TPpOPANUa yivetar NP-complete. Téhog, av
YPNOLULOTOIN Ol Ko 0 TEAEGTIG TNG pvnong, To TpOPANua petortpéneton o€ PSPACE-hard.

310 [DLNS96] 0modelkvieTon OTL 1) ATAVTN O ENEPWTIIGEMV LLE XPTIOT TOV TEAEGTH
K dev eivol vmoAoyloTiké TeplocdtePo TOAVTAOKN amd OTL OTIS YAMOGES Y WPig TOV
TEAEOTH] VTS, ApOL O ETLOTNUOAOYIXOS TEAECTIG OV OLEAVEL TNV TOAVTAOKOTNTA TNG
Stadikaciog g amévinong enepOTNoemV, T0 0moio elval eEoupetikd evoloPépov eLdLKA
KETO oo Qg TNG EKEPOOTIKOTNTAG N omola emtvyydvetor. H xprion tov tedeot K,
UTPOOTA Otd OAEC TIC €VVOlEg Ko TOVG POAOLG 0dNYel o€ (ol ONUOVTIKTY Lelwon NG
TOALTAOKOTNTOG TOV EAEYXOV TEQLTTWOEWS. Xt0 [Sch94] udhioto, mopovcidleton €vog
oAy6p1BLoG 0 0Ttol0g eKTEAEITOL GE TOAL®VUULKS X POVO GE GYECT TOGO LE TNV ENEPATNOMN,
000 KoL e ToL TepleyOpeVo. Tov ABox. AvTto elvort évor ToAH onuovTiKd KEPOOg Ge GYEoM LUE
v PSPACE-hard moAvmtAokdtntor Tov €xEL 0 EAEYYO0G TEPLTTMOOENMS OE OPLOUEVES YADCGEC,

H moAvmAokdtntor Tov EAEYY OV VITOYWYNS, COUPVE e TO [Bor9d5], elvotl moAvmvu-
Kt étowy xpNOLUOTOlovVTOL LOVO Ot TeEAESTEG 1, V, >, <, Kol oneof. H ypfion tov - Kou

~1 xéver TNV moAvmAokdTNTO VoL elvor EKOETIKT).
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54 Ieprypooeiki) Aoyikn kot Z39.50

5.4.1 Eneepyooio enepotmioenv Z39.50 uéco Meprypoorknig Aoyikig

Soueovo te to [Bredsa] n ITA unopel va ypnouononbel cov pio 16 vpn YANGGH.
ENEPOTNOEMV. AGY® TNG GOPOVS CNUOGLOAOYIOG TNG, ) LETAOPOLOT 0TS TLG EVVOLOAOYIKEG
EKQPACELS G EMEPMTNOELS TNG YADOGHC TNG TNYNG elvon dueomn. Xto [Bor92a] ovoupé-
petot 6TL ooV Uo EMEPAOTNON elvol AmAd €vog Oploros TV LOTHTOV TV OToiwv M
LKOLVOTIOIN| O™ QIO TELTON Y10l TOL OLVTLKEIEVOL IOV OOl TEPLEXOVTOLL BTNV CTAVTNON, elvon
A0Y1KO vo umopel kowveic va Storyelpileton TIg evVoloAoYLKEG EKPPBAIGELG OOV ETEPWTICELS
KoL ovTLoTPOQmC. Ot évvoleg Umopovv VoL xpNOLLOTOINBoVV yior avakINnon dedopévmy,
EMOTPEPOVTOG GOV GVUVOAD OTOVTIIGE®Y TO GVUVOAO TV OVEEXPTHTOV OVTIKEILEVOV T,
omoiol 1KOVOToLovV TNV Teplypa@r] Tovg. To vroke@dAono cvtd ocyoAeiton e To OEUoL
™M mopdoToon Log enepwtnong Z39.50 oe TA.

H Boowki YAdcocoo enepmotiicemv tov Z39.50, n type-1, uropel vor amoderyBetl 6t
oamotelel TEPINTMOTN TV EVVOLOAOYIK®OV YAWGO®V TNG ITA. Ot 1eAeoTEG Yiow TopGOELYLOL
AND, OR, ko AND-NOT, umopothv vo. eKQpo.eTOVV LEGH EVVOLOAOYIK®V EKQOPEGE®YV, LE
XPNOM TOV TEAEGTAV M, LI, KoL - orvTioTOor)oL.

ITpokelévou vor EUTAOVTIOTEL 1| EVVOLOAOYLIKT] YAMGOO LE AELTOVPYIEG TEAEGTMVY,
ot omoieg dev vrootnpilovton amd Tig Uéxpl TOPO SLVOTOTNTEG TNG, ELCEYETON VLG VEOG
TeAeoTG S -C Yo TN xp1ion TV AeYOUEvVmV ouvapTroewv eAéyxov (test functions).
Ot cuvoptioelg eEAEYXOoL elvol GUVOPTIGELS YPOUUEVES OTN YAMGGO TOV GLGTHLOTOGC.
O 1tpdmog yprong Toug eivon awtdg mov €xel opiotel otnv CLASSIC [BMS*91]. Ot
GULVOPTNGELS EAEYY OV OTOTEAOVV €V TPOTO SLOLPLYNG Al TOL OPLOL EKPPACTIKOTNTOG TNG
EVVOLOAOYIKN G YADOGOC. TTapéyouy 0T YADNCGO TPOYPUUUOTIGULOD TOL GLUGTHLOTOS, TN
duvatotnto vo BAénel kou vo emeEepydileton TIg TEPIRTAGELG Lo évvolag. Xetpilovton o
o6 TV IA corv Hondpo KouTi Kot KAoHVTOL LECW® TOL TEAESTY] S —C. ZTLC GLUVOPTIGELS
dldeton ooy Oprlopa évor avedptnto avtikeipevo kot emotpéeeton n Ty TRUE 1 FALSE,
oVAAOYOL LE TO OV TO CVTIKEIUEVO 0LTO 1kovomolel 1 Oyt kdmoleg mpovmoBéoelc. H
epunveio g ékepaong S =C(f) elvon ta awveEdptnTa cevTikeipevo g T yng to omoio
ov 80000V cav Opiouo 6t cuvdptnon f, emotpépeton T} TRUE. Ot Guvopticelg
eMéyyxov Bo mpémel vou elvail ovotovixés, MAadty vor emoTpéPouy TNV 1d1or TIUn Yo évo
GLYKEKPIUEVO OLVTIKEILEVO, OTTOLOLO TOTE Y POVIKT GTIYUN.

O 310N TEC TNG ATTOXOTNG Ko TNG Otdtagng Tov Z39.50, uropoHv vor YAOToIn00Hv

otV ITA péow ovvaptroewv eréyyov. 'ETol, Yoo TopGOELYLO TOL OVOLOTOL TOV TPOCHTOV
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to omoio apyifouvv amd ”Andr”, eivou:
{Personal Name="Andr +”} = PersonalName N TEST <C (rtrunc-and,)

0oL rtrunc-4» €lvol Lol GLVEPTNOT TOV GLGTHUOTOG TOV EAEYYEL OV TO GTOLYELO TOL
g 0ideton oo dplopa, opyiler | 6xt amd “Andr”. AAAEC GLUVOPTHOELS TOL OOl TPETEL VOL
VP ovV elvon ot: gt (Yviiolo LeyoAvtepo), ge (LeEYoAvTePO 1) 160), It (Yviiclo LikpdTepo),
le (ueyoA¥TEPO 1} 100), eq (100), Itrunc (apLotept| amoKOmY|) Ko Irtrunc (oplLoTepty Ko deELd
OMOKOTY)).

Sounepoiveton ETOUEVOC, OTL 1| YAMGOO ENEPOTHGEMV TOL Z39.50 unopel vo mopot-
otobel HEow TV EVVOLOAOYIK®V YAWGowV NG TTA por kot dAeg ot Bootkég dopéc g
TPATNG, OTOS LOALS TOPOVOLEGTNKE, LTOPOVV VO LOVIEAOTOLN OO0V GT1 deVTEPT).

H andvinon enepmtoewv oto Z39.50, umopet vor detybel 11 amotedel o idroitepn
nepintoon g andvinong enepmtiicewv oty IMA. To uévo €ld0¢ GLAAOYIOUOV OV
omoteitol, eivol o éAeyyog mepmT®oems. Miow enepmtnon otnv A, cOpue®vo Le To
[DLNN94], opileton mg eEnig:

Oplonoc 9 Aobeioas wog paong yvwons X, utag évvoras C ot €vOS OVTIXELUEVOU a, N
amavrnon oty exeowtnon C(a) oto X eivar YES av Z|=C(a), NO av 2|EC(a), nat
UNKNOWN diagogetind. To amotédeoua utog TETOL0G €00TNONG €lvat 10 oUvolo {a €
Os | Z|=C(a) }, 6mov Os 10 OUVOAO TV OVEEAOTNTWY AVILXEWUEVWV TTOV EUPVICOVTOL

oTO 2.

Onwg ovopépONKe e TPONYOVUEVT] EVOTNTA, LE TN YPTOT TOV epistemic TEAEGTN, Ol
OTOVTNGELG OTIG ENEPMTNOELS, LTOPOVV VOL TEPLOPLGTOVV GTT| YVAOOT M OToio mePLEyeTon
ot Béomn oty mov yivetor m enepwytnon. ‘Etol n amévinon UNKNOWN upropet
Vo TapoAN@Oel, ondte N epdytnon ers nal ame=" ndr uts s" €xel cov amdvinomn Yes 1
No, avdAoyo e To ov 0 ndr uts s ovikel oty évvolo.  ers nal ame 1§ Ox1, Kol Oo
EMOTPEQPEL GOV GHVOAO OMAVTIICEMV, TO LOVOGUVOAO e oTtolxelo To “Androutsos” otnv
TPAOTN TEPINTWOOT, KL TO KEVO GHVOAO GTN deVTEPT.

H diontepdtntor mov €rouvv ol emepmtioelg Z39.50 6e oxéon Ue TIG ENEPWTIGELS
TOV TAPOSOGLOK OV GLOTNUATOV BACEWY Elvol 1| GLYKEVIP®TIKY| Be®pNON Yol TNV Omoio
wAioope oty 4.3.2. H Bedpnon oniadn tov Z239.50 eivon 611 68 kGOe Béon vépyetl pio
GLYKEKPIUEVT] KAGOM-EVVOLOL OLVTIKELUEV®V GTTV OTOLOL OVOLPEPOVTOL OAEG Ol EMEPMTIGELG
névo oto XIT. Eivoun kGt avtiotolyo pe tig pileg StotnpntikdTntog TV OVIOKEVTIPLKMV

Béoewv dedopuévov. H évvolor mov TopLloTével TNV KEVIPLKY 0T KAGOT, ovoudletorn
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xopoKINPLoTikn évvola kot oupPoAileton Cr. To mopdderyuo, oe BEon e LovceLokd,
OVTIKEIHEVOL, M) X OPOKTNPLOTIKY EVVOLOL ELVOLL TOL HOVOELOKA OVTIXELUEVD KO 1) EXEPHDTNOTN

ers nal ame=" ndr uts s" OVOLPEPETONL GTOL LOVOELOXA OVTLXELUEVA TOV €YOVV 1OL0KTHTN
tov "Androutsos”.  GT® amd Ho TEToLo OE®PNON, 0 OPIGUOS TTOV dOONKE TOPOTELV® YO
NV OmEVINGoN ENEPMTHGEWY elvor EAMING AGY® TOV OTL dev LOVTEAOTOLEL GOOTA TOL WG
OEVINGON EMGTPEPOUEVOL OLVTIKEIUEVQL.

'Ectm, Cap M €évvola Tov TBox M omoior avtictoryel oto ZIT AP, kol €0T® U
enepwtnomn oto AP ue kémowo Tiun "Value", my. ="Value". T Tnv andvinomn oG
TéT010G EpWINONG évo Tpdto PBrina elvon N exktédeon tng: X|=Eqg ("Value”), 6mov n Eq
elval o evvoloAoyikn €ékepoomn mn oroia ypnotponolel Ty évvola Cap. Xe TEPUTTWOCELS
Tov M enepdTNON ToL Z39.50 dev mepiéyel didtagne 1| omoxomntg WdtTES, T0TE N Eo
etvon {on pe Cup. Xe ovtiBetn mepintwon, n Eg wootvton pe CapNTEST <C(fvaye)
6mov f cuvéptnon mov eEaptdton omd TIG TOAVEG 10TNTEG SLdTaENG 1) OLTOKOT G TOV
éyovv {nBel. 'Ectm Cres 10 6OVOAO omavTiicens X|=Fq (Value) . T mopbiderypa, oty

ENEPWTNON:
ersonal ame=" ndr" D runcation="Right"

n évvowo Cyp €lvor n  ers nal ame, n éxepoon "Value" efvou n " ndr" xou cuvéptnon f
N rtrunc. Me 3edopévou Tov OTL 1| EVVOLOAOYLIKY éK@poiom Tov opilel tnv  ers nal ame

elvon:

Owner U Actor

Personal Name

N EqCValue™) 6o eivon: (OwnerUActor) NMTEST <C (rtruncsapg,»). H Cres 00 TOPL-
otdvel elvon O ekelval 1o TPOCOTO TV omoiwv To dvoua apyilel amd ”Andr”.

Enéuevo Prino yioo tnv amdvinon g enepdnong Z39.50 eivor n eEoymyn tov
oVeEGPTNTOV OVTIKEWLEVMV TOL OWVIKOLV 6TV Kevipikn évvolo C'r TG mnyng, Ko To
omolo cvoyetilovton pe tor ovTikeipevo TG Evvolog Cres. Tor avtikeipevo ovTé Lmopovv
Vo TOPOoTAHO0VV HEGH ULOG EVVOLOAOYLKNG K@paong, TNV Ep, 1 onoio eumeptéyel v
CRes- T'l0L T0 TOpEOELYILOL TNG TPOTYOVUEVTIG TTOPOLYPAPOL Ko TN Béiom Tov oyNUotog 5.2,

0o elvo:
Ep=(downedBy.Cres) U (FhasActor.(JhasEvent.Cres) )

To TeMKO GHVOAO OMAVTHGE®Y TNG EPMTNONG B elvail 1 évvolo Tov TPOKVITEL OO

70 ToPOTAvVE Pripet, oo TUNOel pe tnv Cr doTe Vo elvor €yyunuévo 6Tt To TeEALKO GUVOAO
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onavtiicenv Cq meptéxel uovo ovtikeipevo tng Cr. Q61060, GOUEOVO UE TOV TPOTO UE

Tov omoio €yovpe Bewpnoetl 6t opilovtan ot pdAot, KTt TéTolo elvon eyyunuévo, ondTe:
Cg = CRrMN(EpoCRres) =EpoCRes=(JownedBy.Cres) U (FhasActor.(FhasEvent.Cres) )

H drodikacio mov LOALG TEPLYPAONKE OVAPEPETOL GTNV HTAVTNOT UL EXEPWTNONG
n omola meptéyel éva kot pévo XEI1. T TNV amdvInon ENEPMTNONG TOV TEPLEYEL TAV®
ond évo X1, o mpénel oe Tp®To Prino va xmplotel o Tupota, évo yior K&Oe XIT, ko
to. omoia B cuvdéovTanl peta&l Tovg pe Toug Tedeotéc AND, OR kot AND_NOT 1tov
739.50. T'wo kGBe TU oL ckoAovOeiTon 1 StadtkaGior Tov TEPLYPEON KE TOPOTEV® 1| OTToloL
0o emotpéyel éva ovvoro amd avrtikeipeva g Cr. Onog Bo deifovue mopokdTm, T0
GUVOAO amavToe®V Uropel K1 avtd vo tapootobel cov po évvola (BA. 5.4.2.4). 'Etol
70 TEMKO GOVOLO OOoVTGEMY B0l TPOEPYETONL OIS LULDL EVVOLOAOYLKT €K@poom M omoic: Bo
TEPLEYEL TOL EVOLAUET T amoTeEAESUOTO. 10 Topdderyo €0Tm M enepdnon mov avolntel
oL ovTiKeipeva ekeiva Tov ovoyetilovton e tpdocwno Tmv onoiwv To dvoua apyilel omd
”Andr” ko ypovoroyotvton oe €t petaryevéstepo tov 1821. H emepmtnomn owt eaiveton
nopokdto. To ZIT wov mepiéyet eivon dvo (Date ko er nal ame) omdte ywpileton oe dV0

TUipoTo, GG PoiveTon oo TG ToPEVOEGELC.

( Date=1821 D Relation="Greater han") D ( ersonal ame=" ndr"

D  runcation="Right")

GOe Tufquo Tov mepikAeietal péoow oty opévieon eneEepydleTon COUPWVO LE
™ Swadikocion mov ovoarvooue tponyovuéves. ‘Eotw Cgp M omdvinon g npong
napévieong (to owvTikeipevo mov ypovoroyovvton petd to 1821), kou Cor N odvInom g
devtepn ¢ (Ta avtikeipeva mov oyetilovto e Tpdomna Twv omoimv To dvoua opyilel omd

”Andr”). H teA1k1] omévtnon oty enepatnon Oo etvon 1 évvora:
Cr= CQ1 [l CQZ

And OAaL TOL TOPOTAV®, YIVETOL QOVEPS OTL YLoL VoL ElVOiL SLVOLTY] 1) AELVTTOT) OE Lo

enePATNO Bo TPEMEL Y10l KAOE ZIT OV OVUPEPEL, VOL LEY VOV VITOYPEDTIKA T TAPOLKETO:
1. No vrdpyet po (Ko LOvo) yopoKTnpLoTikt| Kevipikr| évvola Cr TG fEong yvoonc.

2. T kGBe onueio mpdsPoong vo vedpyel o ovtiotoryn mopdywyn évvolo Cap M

omoia vo €xel 660 1o duvatd 1o e o Td oNuacior, Ko

3. T K&Be Cyp, Vo VILEPYEL oL ovTioTOLXM EVVOLOAOYLKT ék@poon Ep M onoia vo

xpnowonotel v Cres.
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Av xdmola omd tor Topandve dev 1kavoroleitol ylior Kémolo onpeio tpécPoong,
TTE EMEPMOTNOELS TAVM GE ALTO dev UITOPOVV VoL eKTEAEGTOVV, Kol €T6l T0 XIT T,

ovorykaoTikd, dev vrootnpiletor.

54.2 Iieovexktiuorto xpiong e A oe Z.39.50 servers
5.4.2.1 Adéunon tov emnédov AeE1Aoyiov enepOTHCEOV

Ot enepwtioelg oty eninedn Aloto twv XIT tov Z39.50 otnpilovion xvping ce
ovalntmoeilg pe PBoon AéEelc kAedid kou cuvSLOGUOVE TOLG.  AVTOV ToL €ldovg ot
EMEPMOTNOELS UTOPOVV VO BewpnBOVY Gov emepmTHOELS TEV® GE Uo. KOBOAKY) Gyéon
[UlI82]. Qot6o0, pio TéTola TPoceyylon elval KoTAAANAN TeploodTEPO YioL LdOUNTO 1)
nudounuévor dedopévo, Topd yiow IS PECELS SOUNUEVAOV TANPOPOPLOV OTMG VOl Yol
TOPEIELYILOL 01 TOATICULKEC, TOo HeEYAAVTEPO UEPOC TNG CUVTOKTIKTIG KOl EVVVOLOAOYIKTG
doung g myne, xéveton xatd tn petdfoon ond to dounuévo oynuo oto eninedo. H

€VVOlL0A0YLIKT d6unon tav I 0o fitov yproun yroti 8o GuvieAoHoe GTNV:

e £VKOAOTEPT ovolliTNON TG TANpOPopiog,

éLeyy o KoTtaAANAOTNTOG XIT VOC TPOYIA,

EVKOAHTEPT SLOBLKOGTIOL OLTTAVTINONG EMEPOTI|GEWV,

BeAltiotomoinom enepwIcE®V

€LY YT EMTAEOV OMULOGLOAOYLKTC TANpOo@opiag ota aveEdptnto XI1.

H evvoloAoyikr| d6unon oty dounon uropel vo yivelr H€ow g oy€ong vdyeTol
g ITA, n omola opyovadvel Tig évvoleg tov TBox oe o tepopyic. H tepopyio ovt
npocdiopilel av pia évvola etvar evpvitepn 1§ otevétepn amd Kémotor GAAN. TNV tepopyio
TOL dMNULOVPYEiTOL, TEPLEXOVTOL KO 01 EVVOLEC OL OTTOTES 0LV TLIGTOLY 0V 6Tl XIT TOV TPOPIA.
'E101, M eninedn AMoto tov ZIT ook Td KEmolo eVVOLOA0YLKT dour].

H to&ivounon tov evvoldv (Kot koté cuvérelo kot tov XIT) oty iepopyio v,
unopel va yiver pe dvo tpomovg. O mpdTog TpOmog elval n pnt dMAmon g oxéong
vdyetor peta& 300 evvoldv. O deVTeEPOC TPOTOC Vol LTOLATOC Ko YIvVETOL IE xprion
TOWV GLALOYLOTIK®V UNYOVIGULAOV TG TTA.

'Eoto éva mopdderypo ond 10 AQUARELLE profile [Ltd97]. To XI1 Date moplotével
nuepounvieg, eved to DateOfCreati n moploTéivel nuepounvies SNULOVPYIOG OLVTIKELUEV®V.

Eniong, to ZITW TOPLOTAVEL, YEVIKA, YPOVIKEG OTIYUES. Elval mpogovég dtim W
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elvon o evpVtepn évvolor amd tnv Date, n omoio pe tn oelpd tng eivon evpvTepN NG

DateOfCreati n. YrevBuuilovpe 611 o1 0p1toUol TV EVVOLMV VTHOV elvaL:

Date = FEwventDate
DateOfCreation = 3I(happenedIn)~'.(Jof Kind.{’Creation”})
WHEN = DatelUPeriod

6mov 10 "Creation” amotekel mepintmon g évvolog Kind Tov TUUOTOS GYUATOS TOL
TBox. ATté T0V¢ 0plop0HG KVTOVE TO GVGTNUO elvor oe Béom, ywpic vo €xel dNAwdel pnTd,

VoL GuUTEPAVEL OTL:

DateOfCreation < Date

Date < WHEN

(5.1)

H epdpynon mov uéMg meprypdionke oivetor oto oxfua 5.3 pali pe kémoteg
GAAEG LEpOP YN GELG O1 OTOTEG Ko oLLTEG TP ryovTol e Guoto Tpomo. H onuacioloyio twv

EVVOL®V TOV OVOUPEPOVTOLL, OV KOl TTPOPOVIG, TEPLYPApeTaL 670 [Ltd97].

[Tite |  [Type/Classification] [Dateof Creation | [Date of Publication]
WHO ‘CodeGeographicArea
‘ Personal Name ‘ ‘ Corporate Name ‘

yfuo 5.3: Adunon evég ouvorov omd X1, fEoet Tng oxéong vEyeTon

5.4.2.2 'Eleyyog KOTOAANAOTNTOG TPOOIA

O éAeyxoc 10V KOTA TOCO €vol CUYKEKPUUEVO TPOPIA elvonl KATAAANAO Yoo Vo

TOPOOTHOEL TNV TANPOoYopio Kémolog TNyNe, elvon yevikd €Em ourd To okomd Tov Z39.50.
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Méypt onuepo, €vog tétolog €Aeyyoc yiveton ue yprion GAAwv epyoieiwv 1 omd To
dwayelplotn|. Me  xprion g IA, évog tétotog EAeyyog yiveton epiktdg Héco 6T TAMIGLO
MG KoTaokeLN G VOGS uetappaot Z39.50.

H avtictoiyion evog XIT pe v évvolor L onuoiver étt n mnyn dev €xel v
omopoitnTn TANPoeopia-yvdon Yo TN évvola, Tnv omoio meptypdpet To XI1. H Yrapén
TOAAGV XIT avtiotolylopévev oty L onuodvel 6t moAAG and to ZIT Tov TPOoPiA dev
UTOPOVV VO TOPOGTAO0VV 06 SOUEC TNG CVYKEKPIUEVNC TTNYIG.

Me xpMon NS GLAALOYLOTIKHG SLUVATOTNTOC TOV EAEYXOV OUVETELOS KOL TNG LXOVO-
moinons evvolv o Topomévm EAeyyog umopel vou yivel. Av o éleyyog dei&el 6Tt dAeg ot
€VVOLEC OV TOPLOTAVOLYV TaL XIT KorToAyouv v, eivar 16odvvoueg e tnv évvola L, 1éte
TO TPOPIA OTTOSELKVVETL AKAUTAAANAO Y10l VO TEPLYPAWEL TO €180 TNG TANPOPOPiog TOL

Bpioketon amodnkevUEVO GTNV TNYH.

54.2.3 Beltioon tov Tpémov onEVINONG ENEPOTNGEMV

H avtiotoiyion tov ZIT tov Z39.50 671 6woTég doUEg TNG TNYNG elvorl dOVGKOAN
KoL TOAOTAOKT dtadikosial, Yot o1 TopGpeTpol Tov Bo pémel vor AnedovV vitdym, elvat
opxetéc. H avtiotoiyion umopet vo etvon éval mpog éval, évo Tpog ToAAE, TOALG Tpog éva,
Ko TOAAG Tpog TOAAG. Av Yo kGmoto XIT dev umopel va vdpEel avtiotoiynon, 1éte
ot dev vootnpiletot.

Sopeovo pe ta 6ca opilel 10 TPWTOKOALO, GTHV GTOV server TAGEL Lo ENEPHDTNON
oTNV omoio LLEPYEL KATOL0 Un Voot piiouevo XI1, 1 ENEPMOTNOT OMOTLYYEVEL, KOl EVOL
Slaryvoo ik prvopo emotpépeton otov client, tposdiopilovtog tnv artio tng amotuyiog.
AVT6 OTmg Exel 110M eEnynBel oty evétnTa4.3.5 dev eivon ToAH KoAS Kabdg N mbovéTnToL
omoTLYI0G O KOTOVEUNUEVO KOl €TEPOYEVEC TepIBAALOV elvon peydAn. Ouwmg, ovte
N Adon mov Guyvé viobeteiton, TG moPEAELYNG TV Un vrootnpiiopeveov I, eivon
LKOWVOTIOIN TIKT], LOAOVOTL AMTOTPEMEL TOV KIVOLVO OLTOTVYI0G TNG ENEPWTNONG.

H ITA mopéyel por opketd eLEAKTN UEBOSO YloL TNV OVTIUETAONION TOV OEUOTOG
ovtov. H PBaowkn opyn elvor 61t dAo tor ZIT Oo mpémel vor vmootnpilovion, omdte
eCoreipetonl N mepinTmon amoTLYioGg oG eEnEp®TNONG AOY® ovvmooThipikTov XI1. To
31T Yoo tor omoior dev LIEPYEL KATOLOL EVVOLOAOYLKG, avTioTolyn Odour|] otnv ©nyn, o

SLOYELPLOTNC TOV UETOPPAGTH UTOPEL VO OTOQUGIGEL VoL TOL aVTIoTOLYOEL €lTE

e otV évvola T, KA1l TOoL B €xel ooV amOTéELECHO TNV oHENGN TNG CLVEKANONG

(recall) 6T OTOVTIOELS TV ENEPWTICEMV, E(TE
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e oV évvola L, k@&tL mov Oa éxel cov amotéAecuo v avénon g okpipelog

(precision).

E&aipeon oto mopomdve anotelel N tepintmon 6mov éva ZIT dev €yel avtiotorym
doun TNV TNy1, ToPLoTdvel SULOC TANPoeopia n omola elvor X opoKTNPLGTIKY 011 Bdion,
nepinTmomn OTMS 0LLVTH TOL ToPAdelYLOTOS 2, GOV Unopel var ovTloTol 1Ol oe Lo évvolo
N omoio wopdryeton od Tov tedecty OneOf.

Muwoe GAAN mpoPANUoTiKy mepintwon eivol owt Kotd tnv omoio Yo kémoro XIT
vdpyel avtiotolyn dour| otn TNy, Oev €xel OU®G KETOL0 TPOTO GUGYETIGULOV UE TNV
Kevtpikt] évvolor Cr. Elvon m mepinmtmomn 6mov 1o evvoloAoylKd Gyrua tng mnynig dev
oKoAOLOEl TO oyfuo oG KoBoAKNC oxéong. Tow TNV avTHET®Omo Tov, UEcm TTA,
npotelveToln owvtioToiynon tov petnv évvolo Cr 1 L, ovéhoyo oV oot teiton Leyolhtepn

ovaxkAnon, 1§ okpipeto.

54.2.4 Iepbpynon enepotioemv

To Z39.50 og tp®wtéKoALO SotnpnTémv KotooTdoewy vrootnpilel Ty dtotripnon
TPONYOLUEVMV OTOTEAECUATOV ENEPWTICEMV KOl TN YPNOLUOTOINGY TOVG GTNV KOTO-
okeLv| Vémv. Am6 tnv mAevpd g M TTA mopéyel éva TpOmo Pe Tov omoio To GUVOAD
OTOVTCEMV UTOPOVV Kol Toplotévovton Ko xepilovion og évvolec. Mio emepdTnom
dev elvon mapd pio meprypoery EvOC GLVOLOL OVTIKEIUEVAOV (QVTOV TNG OEVTNONG) Ko
enouévag ovuewva Le 1o [BSVIS], umopel vo mopoactobel cov po évvolo 610 TBOX.
Mo mopdderypo, n enepmtnon Date=1821 e wow povoetokn Péon mAnpogopldv eivol
o évvolo Tng omotog M epunveio eival 1o GHVOAO TV LOVGELOK®OV CVTIKELEVMOV TOV
XPOVOAOYOUVTOL 670 €t0¢ 1821. O server emopévag o omoiog otnpilel Tnv Aettovpyio Tov
otV A éyet évo Tpdmo yLoL TNV ToPEGTOOT, TOOT KELGT Ko SLouXElPLoT TWV TPOTYOLULE-
VOV ENEPOTHCEMV KO TOV OTOTEAEGUATOV TOVG, Y10 TNV KOTAUGKEVT VEWOV ETEPMTICEMV.
Ot enepmwtioels, Ommg ovTioToryol Ko Ol €VVOLEC, UTOPOVV VO TOPACTHOOVV Ko Vo
ta&tvoun0ovv oe o tepopyio Béoel Tng oyxéong vadyetal.

H epopyio avti unopet vor xpnouononbel yioo o omodoTikY] anodikevon TV
EMEPOTNOEMV, KOO KO GTOV OEV Y PN CLOTOLOVVTOL PN TAS TPOT YOVUEVOL LTOTEAEGLOTOL.
'EGTO Y10 TOPASELYLOL Ol TOPOKAT type-1 enepmTIGELS:

e Ql: ersonal ame=" ndr uts s"

e Q2: ersonal ame=" ndr uts s" D Date=1821
e Q3: Date=1821

Iodvvng Beieypdixmng
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e Q4: erson=" ndr uts s" D ent="Creati n"

IMopatnpel Koveig 6TL 10 GOVOAO amotedesuditav Tng Q2 elvon orvtd TG Q1 meproplopévo
otnv nuepounvia 1821. Apan évvolo mov moprotdvel n Q1 eivon yevikdtepn amd oty TG
Q2. H Q2 dev ypnowonotel pnté v Q1. ZOUQ®VOL e TO PUGLOAOYLKO TPOTO EKTEAEGNC, TO
cvotnuo Bo emédeye omd OAo T ovTikeipevo TG Bootkng évvolag eketva mtov oyetilovton
ue to évopc, ”Androutsos”. 'Emerta 0o oovorktovee Ao dco oxetilovton e tnv nuepounvio
1821. Téhog, Bo eméleye tor KOwvé otoryeiar Twv 600 GLUVOAWY.  GTL T€Tolo Umopel vou
npoevel peydAn KoTovGA®ON o€ TOPOLE TOL GLOTHUOTOS, IOUTEPO. OE TEPLTTMOELG
OmOV TOL EVOLOUECO OMOTEAEGUOTA-CVVOADL €lvorl TOAD peydAa. H xoartnyopromoinon
TOV ENEPOTNGEWV KOL TOV TEPLYPAP®V TOVG oTnV ITA pmopel vo GuvieAéGel CNUOVTIKE,
otV GupAivvon tov mopomdvem TpoBANUeTos. OTov ETEGEL GTO GOOTNUO | ETEPHDTNON
Q2, to Voo B Umopel PEC® TOV GLAAOYLOTIKAOV UNYOVIGUL®OV TOV VO GUUTEPBIVEL
0Tt n Q2 eltvon n Q1 pe évav emmiéov meploptopd. Apo T0 GHVOAO OMOVIIIGEDY TNG
eumeptéyetonl o€ ovtd g Ql.  otd cuvvénela, dev elvorl amapaitnto vor avolntnoovv
TOL OVTIKEIUEVOL TOV 1KOVOTOLOUV TIC CLVONKEG TNG EMEPDTNONG OVAUESH GE OAQL TO
avtikeipevo g Bdong. Apkel va edeyy0ovv uévo tor ovtikeipevo tng Q1 Kou vo emAeyotv
6o ad avtd oyxetilovton pe v nuepounvia 1821. O tpdmog owtdg PeATIoTOTOINGONG
¢ dodtkociog amdvinong omotedel UéPog TG AeYOUEVNC EVTAOLOxNS PBEATLOTOTOINONG
emepwtioewv (intensional query refinement) [BSV95]. Ot técoepic mopamdivm ETEPMTHOELG
To&LVOIOVVTOL G Lo tepapyio dTmg 0T ToOL GYNUOTOC 5.4.

H to&ivéounon ovt eivorl yprioun oyt uoévo kotd m dadikacion omdvinong
EMEPMTHOEMV, OAAG KOl KOTE, TN Sodtkaicior omobkevong ocvtayv. "EGtm Yo mopddetyo
0Tl €xovv yivel ol emepwtiioelc Q2 ko Q4, Ko To cVGTNUO €(EL KPOTIGEL TA GUVOAOL
TOV OVTIKEWWEVOV OV OTOTEAOVV TOL GUVOADL OMOVTIIGEMY TOVG.  Aolal oTiyun yiveton
N enepdnon QL. Av 1o cvotnuo €xel évar Tpéno vor KotaAdPel 0Tt | Q1 mepéyel tnv
Q2 ko Q4, t6te avtl vou KpoTGEL OACL TOL OVTIKEILEVOL TOV GLVOAOL OMOVTIT|GEWV NG,
0o umopovoe vor Kpatrioel Lovo exelvor ToL omoior 0ev Tepléyovion GTor NoN KpoTnuévo
ovvoro amovtiioev Tov Q2 kou Q4. 'Etol emttuyydveton P HeydAn otkovouio 6to
Y OPO omofKeELoNC.

H tagivéunon tov enepmtiicenv otnv tepapyio unopel vo xpnoiorondel mpo-
KEWEVOL vou Yivel KAmolol Lop@r| eviaotaxts amdvinong emeowtioewy (intensional query
answering). Me 1ov 6po ovTd MNADVETOL 1) OEVINOT ENEPMTCEMV 1| ool elvort yiveton

yopic tpdcPoon oto. dedopévor, aALE LoVEy o LE XPTIOT TOL EVVOLOAOYIKOD GYTLOTOC .

0 1p6mog AMEVINONG ENEPWTHCEMY LE YPTOT KOL TOV EKTECEMY (EXtEnsions) TV EVVOLGOY OmOKoAEiToL
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Otov (o erepaTnon PTECEL GTOV Server ovuTdg O TPocTOBNGEL VOL TNV TOTOBETI|GEL GTNV
KOTEAANAN Béon otnv tepopyio. Av n Béon avtn eivor n Béon g évvolog L, Téte ywpic

VoL TNV ekTeEAécEL LTopEl VoL EMIGTPEWYEL GTOV server To KeEvO GUVOAO.

Tynque 5.4: ToEvounon Twv enepmticemy otny IA

Oa oy ToAH xproo av o client 0o uropoHoe vo ekueTaALeLTEL TNV 1EpOPYio CLVTT|
TV EMEPMTHGEWY. ATO TNV TAELPE TOV, 6T0 PaBUS oL €xel TpdcPacn otV tepopyio
00 uTopoVvGEe Vo €l GTN SLAOEGT] TOL €VOL LGTOPLKS TPOTYOLUEVWV ENMEPWTIIGEMV KL TOV
OTOTELEGUATMV TOVC, KOl VOLETAEYEL OO OLLTEC TPOKELUEVOL VoL GLVVOEDEL véeg. Emtiong, Oo
UTOPOVOOV Ol EXEPMTNGELG VO OLOLOOTOLOVVTOL GTNV lEpoPyio KETW amd OUEdES EVVOL®V
KoL €T6L 0 xpNotng vo unopel vo. Bplokel mpoyevéotepeg ENEPMTNOELS GYETIKEG UE QLTS
oL BéAeL voL ovorkTi|GeL [Bor94]. Eniomng, 6 TEPITTMOEL TOV TO GUVOAO OTHVTICEWDV ULOG
enepdTNONG elvorl ToAH Heyddo 1 moAH Uikpd Bo uropoHoe o ypNoTNg vo eEeldikevoeL
(query refinement) 1 va yevikevoel (query generalization) kdmolovg 6povg Pdoel tng
epapyiog avTig, MOTE VO TETUYEL VoL TKOVOTOINTIKOV UEYEBOVS GHVOLO OMOVTI|GEMV
[BDNS94]. Xto [BSV95] yiveton (o mpdtaon ot n yevikevon/egeldikevon vor yiveton
oand Tov server ympig vo eL00ToLElTON Y1or KATL TETOL0 0 YP1OTNG, EMMAEYOVTOS OLVTIoTOLYOL
and v tepopyio ot mov eivon meptocdtepo Kovtd g (Least Upper Bound v LUB)
o€ MEPIMTOON MOV 1) OPYLKT] ENEPMTNOT ENLOTPEYEL KEVO GVUVOLO OMOLVTIIGEMV KOl QLLTN
oV elvol TEPLEGATEPO KOVTE GE CLTH TOL TEONKE, KoL Oev elvor YevikOTeEPTM Otd oL TN
(Greatest Lower Bound 17 GLB) o€ nepintwon ToAV HeydAov GuvOAOL amavTiiGe®y. Mo
tétolo TPOGEYyLom dev elvarl Ko M koAvtepn YTl o xpriotng dev AapPavel yvadon Tov
yeyovotog ovtov. Emiong, pe yprion g tepopylag o xpfotng 6o umopovoe vo KEvel
nAonynon méve otig évvoleg, depyocio ovEAOyN HE oLTH TNG TAONYNONG TAVE GTOL
VIEPKEIUEVOL, EPEVVAVTOG KO OLVOLKOAVTTTOVTOG KPVUUEVOL YEYOVOTH, TNG PAONG YV®ONG.

AVGTLY MG OULMOG 0L SodIKOGTEG TTOV TEPLYPAENKAY GTNV TAPAYPOLPO 0LVTY| deV UTOPOHV

exTOO0LOXOS (extensional).
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VoL VAOTOIN 00UV e TNV VITAPYO0LGA £KS00T) TOL TPWTOKOGALOV.

O Tpémel Vo, onUeL®mOel OTL M EVVOLOAOY1KT| BEATIOTOTOINGT T®V ENEPWTI|CEWMV KOL-
¢ Ko 1 ToEvoUN 61| Toug dev Umopel vo Yivel Ge TepInT®MON IOV TEPLEYOVY CUVOPTIOELG
eEMEYYX OV €Q’OCOV 0 TPOTOC AELTOVPYIOG TOVE KOl TOL ATOTEAECHOTOL TOL divouy eivon €Em

omd Tov Unyoviopd Aettovpylog IMA.

54.2.5 Evnuépmon yio tny motétnto tov onoTteAECUETOV

TToAAEG @opéc, Bo MTay fondNTIKS Yior TO XPHIOTN MOV KAVEL L0 EXEPATNON KOL
Aoppévet kémoto oroTeAESLOTOL, VOUYVOPTLLEL TO 0V KO KOTA TOGO TOL OO TEAEGLOTOL LV TEL
elval ovtd o TPayLoTIiKG 10eke vor potiicel. Mo 16éa Yo KAt Tétoto, 1 ontoio Bpioket
€QOLPLOYTN 670 Z39.50, elvar ) yvadon 1oL TpOToU e TOV 0Toio €xouv Yivel | aviietolyicelg
TV X1 6T1¢ SOUEC TNG TNYNG, KOBMG KO 0 TPOTOG LLE TOV OO0 1) ENEPWTNON EKTEAECTNKE.

Gt 1é1010, OUWC, dev TPOPAETETHL OO TO TPOTOKOAAOD, KO £TGL TETOLOV €100VG YVHON

dev unopel va doBel oTov client.

Av ypnowonotovvtav M TIA, 6o umwopovooy vor ovokTnOoHV 0l EVVOLOAOYLKEG
exepdoelg ol onoieg kobopilovv Tig avtiotoryicelg twv ZIT otnv myr. Amd ovti
v avtietoiyion umopel vo eEoy000V cuUTEPEoUOTO Yior TN SOUT| KoL AELTovpyic TG
Béiong, T onuacloroyion mov €xel amodoBel otor XIT kol {6mE TOV TPONO EKTEAECNG TNG
enepwtnone. H mopoyn uog tétotog duvatdtntog oto Z39.50 unopel vo, vAomoinOel pe
xpnon tov Explain Facility, o vanpesio n owola unopel vor xpnoponon el ond twv
client mpoxelévou vor avokTioel HeTa-TtANpoeopiec and t PBéon. Emiong, mn yvaoon
TV EVVOLOAOYIK®V ekPpdoemv Ba. umopel vor BonONceL To xp1oTn TNV ELKOAGTEPT KO
GMOoTATEPT GVVOEST ENEPOTI|CEMV, HIVOVTAG TOV Lo LOEQL Y10 TO EVVOLOAOYLKG TTEPLE OUEVO

TV GTOLXELMV TOL TEPLEYOVTOL GTNV TTNYH.

H vrnpecio Explain 6o LwopoVoe voL Y pnoYLOTOINOel yior ovEKTNo™ TOV 0LVTIGTOL-
x1oewv, oKOUO KL OV OL oVTIoTOLYIGELG el oy Yivel e xprion TG YADCGOG ENEPOTI|CEDY
me INYNGS, OTMG Yo TopdderypLor £y1ve 6TV VAOTOINGCT TOV TEPLYPAPNKE GTO KEQPAALO
4, koL Gyl e eVVOLoAoYIKEG eKPpaicels. Oumg, avtd Bor ovaykole To xpoTn ToL GLVOETEL
TNV EXEPWTNON VL EXEL YVOOT TNG YAMGSGOG VTNG. AVTIBETA, 1| EVVOLOAOYIKT YAMGGH TNG
ITA, 6vtog TeEPLoGOTEPO KOVTE GTN PUGLKT|, LTOPel TOAD EVKOAN VOL OLTOTEAEGEL EVOL KOLVEL

KOTOVONTO KOl Ot0deKTO LEGO EMKOLVOVIOG YL GAOVE TOVG clients KoL TOVG servers.
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5.4.2.6 YnootiplEn TOALOTAGY TPOYIA

Méypt onjpepa, cuvime, K&Be Z39.50 server okoAovBel évor GLYKEKPULEVO TTPOQIA.
'‘ETOL U100 GUYKEKPLUEVT] TNy TANpogopladv dev Bor umopovoe vo AdPel enepwtiioelg
elevBepa. aud client omoloVITOTE TPOPIA, Lol Ko 1) LTOSTHPLEN KETL TETOLOVL TV ULo

xPovoPopa Ko TOAVTAOKT dtepyacio.

Me 1 ypnon g A, kdtt této10 amAomoteiton apketd. Ot évvoleg Tov TBox
dev eEaptdvion amd 1o €idog Tov TPoEiA Tov vrootnpileton amd tov server. 'ETot, 0
SloyelploTic Tov petappooth o uropet va opicel 610 TBox 6Ao tor ZIT mTov VP oLV
oveEOPTHTMOG TPOPIA KoL VOL TOL 0LVTLOTOLY{OEL OTIG KOTAAANAEG dopés. 'Enerta amd ovtd
o server, 0o elvort VTEEVOVVOG Yo TO TToleL ZIT vVTooTNnpilovTon Kot TN CWOTH ArévTnom ot
EMEPWTNOELS TOL Y PNCULOTOLOVY KATOL0 TPOPIA. TO Y PMNGUYLOTOLOVUEVO TPOPIA, ETOUEVOC,
ToOEL TAEOV VO ElVOL YOPOKTNPLGTIKS TOL server, Ko Yiveton YopoKInplotiko Hévo tg
enepdTNONG. XT0 oYNue 5.5 eoiveton évo TBox o610 omoio €youvv oprotel évvoleg amnd
Stépopal TPoGiA. ATd ovTdl, elvorl €vOVVN TOL server Vo amoeociceL Tolo Bo VITooTNPiEEL

KoL ToLa Gyt ovAAOYOL LLE TIG TATPOPOpieg TNG vtokeipevng TnyNg.

TBox
View Part

AQUARELLE Profile

I BIB-1 Profile [ ] CIMI Profile [ ] AQUARELLE Profile

Tyfua 5.5: TBox pe vmooTiplEN TOAAATADY TPOoEi
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5.5 Meprypoon vAonoinong Z39.50 server ue ypnion A

310 KeGAoo ovTéd TapovoldLeTon 0 TPOTOC e ToV omoio 0 Z39.50 server o omoiog
TOPOVCLEGTNKE GTO KEPAAOLO 4 unopel vo StoopemBel KoL vor Aettovpyet e xprion e
ITA. O Tpdémog HETAPPAONG KO YEVIKOTEPOL TNG AELTOVPYIOG TOVL LETAPPOOTY Bl KaBopi-
Ceton duvoptkd od To Stoyelplothi o omoiog Tov kataokeLdlel. Ot avTioTolyicelg Tov
yvivovton ota media g Péiong, meprypdipovtol 6e éva apyeio Le xprion TN EVVOLOAOYLKNG
YAwcooog. O petappootig dtafdlovtog to apyelo ovTtd Hoboivel TIg ovTIoTOLXIGELS TTOV

npénel va Yivouv, Kot BACEL VTV KEVEL TIC LETOUPPAGELS TV EMEPMTICEMV.

551 Apyrtektovikn

H opyitektovikn mov eiye mopovotactel 610 oxynfuo 4.1 petoGAieton eAa@pd Kot

KOTOANYEL GE OLLUTT| TOVL CYNUATOG 5.6.

Result Set id
239.50 Query 2l & Cardinality
Search -
Module
Internet Result Set id DL Query
' & cardinality 0

/ Y

! i G
. E z39.59f;R@|uaet A | § §
O g Server 1 = %)
o s } o> 5
o 739 5d7 - (CIMI Toolkit) ! g" g
™ .50/ onse ‘ <
N| SR (@ ; s | ¢
4 i — =) |5

3 Configuratio o)
| i |

| Element (7)
Mapping
77777777777777777777777 | N
Retrieve Request 3 Record Request
< »| Retrieve ) =
Module |
739.50 Result Record
Result Record

Iynua 5.6: Apyrtextovikn Tov Z39.50 server pe xprion A

Onwg goivetal omd 10 oxfua €xovv tpootedel dvo véa Tuniuato ((6), kKou (7)) Kou
oo 1o (2) ko (3) €xovv opopedel KAmoleg aproddTnTeS. AVOALTIKAL!

To T (2) TAéov dev elvor LIEVOLVO Yl VO KEVEL TNV avTieToiyion Twv X1 oto
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nedior g mNYNGS. Zkomdg ToL elvor vor KAVEL Lol vEALGN TOV GUVTOKTIKOU dEVOPOL TNG
EMEPWTNOMNG KOL VO TN X OPICEL GE TUNUOTA, MOTE KAOE £vaL Ol VTG VO TEPLEYEL EVOL KO
uovo XI1. "Emerto peto@palel TNV ENepOTINOT 0LLUTY| GE ULdt EVVOLOA0YLKT ékppaon Tng [TA
KoL ™ dlvel oto Tuiua (6). 'Emerto AapBéverl omd 1o ZXE (Tufuo (4)) Tov Lovodtkd Kmotko
OVOLYVOPLOT G TOV GUVOAOL OAVTHGE®Y TNG ENEPADTNONG OV €GTEIAE GTO (6) KON KoL
TV TANBEP1OHO ToL GLVOAOL VTV, Ta ototyeia oL TE Tor oTéAvel oto Tufua (1). Eivon
XOPOKTINPLOTIKO OTL TO TUHUO 0LTO dev emkovavel e 1o XXE po ko dev eivon mAgov
oV TO LIEHOVVO YLOL TNV OV TIGTOLYION TV ZIT 6TIG SOUEC TNE TNYNG.

To Tuuo (4) pe tn celpd Tov dtov Bo TEPEL TNV EVVOLOAOYLKT €k@poon otd To (2)
0o mpoomadnioel va Ty extedécel. To tufqua orvtd elvon to cvotnua g IMA Kou elvor
ovTo oL Yvopilel Ti¢ avtioTolyioelg twv XIT pe Ti¢ dopég tng mnyne. Tig avTiotoryicelg
ouTég Tt pabaiver Srofaloviag kotd Ty ekkivnon g eeopuroyng éva opyeio oto onoio
neplrypdeovon ot évvoleg ovTég (tunue (5)). To tunuo (6) eivol 1o népog OYPews Ko
uovo g IA. e avtd oniadn opilovton ol Toplywyeg évvoleg, k6Be por amd TG omoieg
ovtiotolyel kou oe évor ZI1. Ot apyikég évvoleg Ko Tor dedopéval, eEakolovbovv va
Bpiokovtol amobnkevuévo 6to XXE (tuiua (4)). To tuniuo (6) amd T EVVOLOAOYLKEC
EKQPEOELG KOl CUUQOVOL Le GO0 €X0VV TEPLYPOPel Ge TponyovUeveg evOTNTEC OO KEVEL
MV eKTEAEOT] TNG EMEPWTNONG.  GAOe TEAEOTNC LeTOoTpéneton Ge Uiot 1| MEPLOCOTEPES
enepotoelg PQI cvupmvo e kdmoto nivako o onoiog Bpioketol evoOUATOUEVOS GTO
dvadkd kmdiko. 'Evo delypo tov tivoko ocvtot mov delyvel Yo oplopévoug TEAEGTEC TNG

EVVOLOAOYLKN G YAWGOOG TI arvTioTolyeg exopdioelg PQI, gaiveton otov wivoko 5.3.

[ Operator | PQI function(s) |

A get_all_instances(A)
(0] set_curr_node(RootClass);
get_all_instances(A);
O O set_get_new();

(ORC D) set_union(C, D);
( DC, D) | set.intersect(C, D);
(  USA) | setdifference(TOP, A)

[MTivokog 5.3: TeheoTég cOVOEON G EVVOLMV KOl 01 avTioTOlXéC cuVapTHoELS ToL PQI

Ot evvol0A0YIKEG eKPPBioELS Ol omtoieg €xouvv meptypogel 6to apyelo (turqua (5))
0koAOVOOVY TNV chvtaén g devTepng oTANG Tv mvakwv 5.1 kou 5.2. Tuo kébe

vrootnpiéuevo amd tov server X1, opilovion oto apyeio cvTd 300 SOUPOPETIKESG EV-
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voloAoYlkéG exkppdoelc. H mpdtn elvarl n €kepoomn oplopod g Tapdymyne évvolog M
omoio arvtiotoryet oto XIT ko 1 devtepn elvor n evvoloroyikn €ékepoon Ep yiow tnv onoio
pAioope otny evétnto 5.4.1. 'Eva delypo tov apyeiov ovtod gaiveton 6to oyfuo 5.8,
10 omoio opilel TIC TaPAymYeg €VVOLEG TTOV XPTMGLULOTOION KOV GTOL TOPOOELYLOITOL VTOV

TOV KeQOAOLOV Ko 08nYoUV 610 éPos OYews Tov TBox Tov oyfuatog 5.2.

Mo Toportripnon mov Uropet vow kavel Kowvelg 6to opyelo ovtd eivar 4t o1 évvorleg
C llecti n, r tecti nStatus kou ny dev €xovv avtiotolyn évvola Ep. Avté yioti ot évvoleg
TOVG CLVTEG OLTOTEAOVV LOLOUTEPEG TEPLTTMGELG KOl £X0VV GLYKEKPLUEVN Staryeiplom, ondte
dev amarteiton vor opicet 0 ypnotng k&t YU avtéc. H évvola C llecti n €xel avtiotolylobel
oe (o otabept| ). Omog elyople el n Tiun vt yopoktnpilel Ao tor mobnKevuévor
ot YN oviikeipeva g keviplkng évvolog. 'ETot av 10 6OVOAo Cres €lvon un kevo,
onuodivelr 6t n epotnbeico yro to ZIT TIUr) VTAPYEL KoL ETOUEVWOS Gov Evvola Ep Oo tpémel
vo etvon 1 kevepikt| évvolo Cr. Xe ovtifetn nepintmon Oo mpénel vo emoTpoupel Eva KeEVO
oVVoAo, omtdte N Ep elvon n kevn évvola.. Ocov opopd otnv r tecti nStatus, eneldn ot
€xel avTIoTOLY1o0el OTNV KEVT] €VVOLl0, OTOLOOTTOTE ENEPWTNOT G QLT OOl dDGEL GOV
amoTéAEGLO. TO KEVO 6UVOAO. 'ETot, 1 Ep twv ZIT to mtov dev vrootnpilovton umopovv
va avtietotyifovton otnv évvolo L kou 1 epunveio tovg o etvor mévto 1o Kevé GYvVoAo.
Téhog, n évvolor  ny €xel avtiotorynOel otnv évvola T. H évvola ot OTmg €YOVUE TEL
YPNOoTOLELTOL TPOKEUEVOL VL Yivel Lo enepdtnon o€ 6Ao tor ZIT. To 6 OVOAO Cres
enouévag Bo efvon éva oUvoro amd avtikeipevo and OAa mbovag Tta XI1. 'ETot, Yo vou
Bpebovv tor avtikeipeva g keviplkng évvolog tar onolor cuvoyetilovton pe avtéd oo

éxoppoon Ep 0o mpénel va elvon n évoon SAwv Tov ekepdoewyv Ep OAwv tov XI1.

10 oynuo 5.7 oivovton tor LépTM ToL oxHartog 5.1, 6Tmg €xovv vAoronBel oTnv
OPYLTEKTOVIKT TOV TOPOVCLAGTNKE.

OGOV 0popd 6TO TUHUO VAKTNONG dedoUEVMV, €xel KL oruTd petofAnOel. To Turqua
ovtd (tufqua (3)), elvon vevOLVVo poVE) D Yol TN K®AKOTOINGT TWV OMOTEAEGUATOV.
'Exel el Kt ovtd vo €xel dpeomn emkotvaovio pe to XXE. Otav ¢tdoel 6e ovtd o
EVTOAN OLVAKTNONG KATOLOG EYYPUONS, TOTE KaAel To TUUOL (7).

To tuniuo (7) elvor veevBvvo ylow TNV emtkovovio pe 10 ZXE Kot TNV KoTaeKELT
wog eyypooiic. Méow piog oelpdic enepwtioewv PQI avoxtéd omd 1o XXE Ao ekeivo
oL OoP TN TOL SEGOUEVOL TOV CLTTOLTOVVTOL, TOL OTTOL0L TOL GLVOETEL Kol KOTOOKEVALEL Lot
eyypoen. H avtiotoiyion yio To ot dopr) Tov XXE O umet yior KGOe otoryeio (element)

e eYypaens etvor amofnKevUEVT GTO SLAIKO KMOAKO TOVL TUNUOTOS tVTOD.

TYeTIKE UE TNV OPYLTEKTOVIKT] TOV THPOVOLEGTNKE B0 LTOPOVOOUE VO KAVOUUE
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Eg ibat . ® D iption Logic Modul
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Iynua 5.7: To tuiporte tng BTN tng TTA 6ty TpoTeELVOUEVT] OPYLTEKTOVIKT

Kémoteg mopatnprioelc. H mpaytn elvon 611  avtiotoiyion tov ZI1 6T Souég TG TnyNg
yiveton amd évor Tunue (to (6)), To omoio eivor 1oyvpd GuvOedeUEVo Le TNV Tyn. Mo
devtepn mapotripnon eivor Tl To TUNUOL TOL KAVEL TNV OVTLOTOLYIoN TV TeEdlwv TG
eYYPOONG OTIG dOUES TNE TNYNS (TUnue (7)), Bploketat kot vt Tévew omd To TXE. TéLog,
00 mpémetl vow onuelmdel 6tL Ta TUHortor Tor ooior eEopTvTon amd To 180G TG TNYNG Ko
npénel vo Yvopilovv tov Tpémo, Le TOV 0Tol0 TPEMEL VO, EMLKOLVMVI|COVV e oLVTY, elvon
To (6) Ko (7) povaye. To mopomévm €ovy 6oV omoTEAESUN TO TUUO avaliTnong vo
etvou evted®g oveEGPTNTo amd 1o €160¢ TN TNYNS, TOV TPOTO EMKOLVMVIOG LE LTIV KoL
ToV TpOTO ovTIeTolYIoNG TV XIT 6TIg SOUEG TNG, KO TO LGVO OV €YEL Vo KAVEL elvor vou
UETUTPETEL TIG ENEPWTNOELS GE EVVOLOAOYIKEG ekppdoels. To 1dto cupuPaivel ko ylo to
TURHOL AVAKTNONG OTTOV TO UOVO TOL €YEL VOL KAVEL EIVOIL VO LETATPETEL TOL EYYPOLPES GE
GRS-1 popony. H tnyn ko to eEoptduevo omd ot TUARROTO @oivovTon 6To oYiuo 5.6
péoo 6T StorkeKopUéEVN Ypouur. H tpocéyyion autr| mopéyetl T Suvatdtnto GToV server
vo. umopel eOkoAo vo dtoxelplotel d0o 1 meplociTepes, £0TM Ko SOPOPETLKOD €1d0VC,
myéc mAnpoeopiog. o kGOe Tnyn TANpoopiog o TPEmel vor LIAPYOLY TOL TUNLOTOL
nov Bpickovton péoo TN StokeKOUUEVT Ypouut. To TUUO VEKTN O G TOV Server apov
UETAPPACEL TNV EMEPMTNOT GE EVVOLOAOYIKT| €KQpooT) Bo Tpémel vou TN oteilel o€ OAeg
T1g vrokeipeveg TNy, GBe mnyM Oa €xel to dikd g Tunpa ITA T0 omoio Oa Kbvel T
UETEOPOIOT GE O EMEPMTNOT TNG TOTLKNG TNYNG KO 00 EMGTPEYEL TOL OMOTEAEGUOLTAL.
Ouoimwg To TURHO VEKTNONG, 0TV AaBbiver eyypopéc, aveEdptnTa omd ToLv TPOHABOY

umopetl kot T1g petatpénel o GRS-1. H apyltektovikny avtn emopévmg AOvel évar axéun
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peyéro mpéPAnUa tov Z39.50: To mpdPANUa TNG VTOSTHPIENG TOAAUTADY TNYHOV KET®
omd évav server, K&t Tov Uéxpl orjuepo NTory SVGKOAO vor LAoTOINOel dedopévav Twv
SlapopeTik®v HeBddmv TpdcPoone mov €xouvv ol TNYEC N TV SOPOPETIKAV TPOTWY

ovTiotoryicewv XIT 6TiLg SOUES TOVG.

ers nal ame = (OR ct rOwner)
_ ers nal ame = (OR( S S wnedy
CR S)

( S Shas ent
( S Shas ctr

CR 9)))
aterial nd echnique = ( D aterial echnique)
_ aterial nd echnigue = (OR( S Susing echnique
CR 9)
(S Susing aterial
CR S)
Date = entDate
_Date = ( S Shas ent
(S Shappenedn
CR 9)))
DateOfCreati n = ( S S(R V RS happenedn)
( S S find
{"Creati n"}))
_DateOfCreati n = _Date
ent = ent ind
_ ent = ( S Shas ent
( S S find
CR 9)))
ny = O
C llecti n = {" enaki useumGunC llecti n"}

r tecti nStatus = O O

Zxnquo 5.8: Apyeio kaBoplopov Aettovpylog LETOPPAGTN
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5.5.2 Enextdoeig kol 6€ GALO GUOTILOTO.

IToAAég @opég eivar avaykoio n mpécPoon ce mANpogopieg ko dedopévor oG
YN (€otm Baong dedouévav) Lécm pog otemapnc IA. Ze pio tétola mepintwon tifeton
10 O€l0 TOV CWGTOV TPOTOL OAOKATip®oNG TG BI' pe 1o ZABA. H cuviiOng mpocéyyion
elvou n Tapdotoom ToL GxNUotog TG féong amevbeiog cov évvoleg otn BT, &t této10
elvou emBvLUN TS Lo Kot cuyVE To oYTna TG Bhiong uropel vo unv ovtomokpiveton 6Tnyv
EVVOLOAOYLKT Aoy TmV XPNOTAOV Y10 ToL 0ed0UEVAL (TO oY eGLOKO LOVTEAO Y10 TOP CLOELYLLOL
dev elvon Tévto Kol To evVOLoA0YLKO). T'io T0 AdY0 avTO TPOTEIVETAL 1] OAOKATIpOOT TWV
OPYLKMV EVVOLMV TOV EVVOLOA0YIKOV GYUOTOG TNG BAOTC LLE TOVG OPLOUOVG OLTTOYEWDY TWV
xpNOTAOV [Bre9oo].

H nopdiotoon tov oynuotog pog Baong dedopévav péowm TTA €yel Kou optouévo
GAAOL TAEOVEKTLOTOL, OTIWE TO OTL OTOKTA TNV EKQPOOTIKT duvortdtnTo TG ITA KdvovTog
ePLKT| TV eEorymyn Kou Storxeipion emmAEov ONUOGLOAOYIK®V GTOLYEI®MV TV dedoUEVDV
[Bor95]. Emiong, cuviekel 6tov €Aey 0 GULVETELOG TOV GYNUOTOG, KOBMG Kol 6E OAOL TOL
OPEAT TTOV TEPLYPAPN KOV GTO KEQPGANLO CLLTO.

An6 v GAAN peptd Tar ZAT amoTLYXGvouY Vo SlaryelploTovV HeEYGAEG TOGHTNTEG
dedouévmv, Lo Kol 0 6KOTTOG KOTAUOKEVTIC TOVG dev elvon owtdc. T'o to Adyo ovtd dtoy
xpetdleton va drayelprotel Kovelg peydheg mocdtnteg dedouévmv elvor KoAO ovTég vor
Bplokovtal 6e GALD CLOTANOTO TOV ElVOL KOUTAAANAX Yiow TN SOVAELE TNG OTOSOTIKT|G
amodKeLoN G TOLG GTMG TaL ZABA. DoiveTol eToUEvmg KL €3( N oLVELYK™ Y10 GLVEPYOLGTOL
Ko oAokAfipwon XA kou XABA, mpoxeluévov vor dioyelpileton xavelg moAAG €idn
TANPOEOPIOG KoL YloL évoy OUOLOUOPPO TPOTO OVAKTINONG GTolyeElwv amd évor cOVOeTO
oAOKANPOUEVO TAT/ZABA.

o v odokAnpwon ZAT kot ZABA 610 [Bre94] mpoteivovton d00 dtopopetikol
tpémot: H aobeviic duaovvoeon (loose coupling), GOUG®VO, e TNV onoio Tor dedouévar
ovoktovvton politkd and v Bédon kotd Ty exkivnon g eQopuoyig, Kot Emetto N
Stadikacio GLVETOYWYDV Ko andvInong enepoticemv cuveyileton povéyo ot BI. To
petovékTnua TG Hefddov awtiig etvart 0Tt elvon SHGKOAOG 0 YEPLOUGS TOV HeYEAOL GYKOoL
TANPOPOPLBV KOOMG eniong kot 1o Tt | BT dev yvmpilel Tnv eKAGTOTE KATAGTOOT TNG
Béiong dedopévav mopd Ldvo ot Tov elxe dtov PopTHBM KLY TOL deSOUEVOL.

AmS TNV GAAN peptd vrdpxeL M Loxven dwaovvoeon (tight coupling) cOpuE®voL e TNV
omolo. LGVO TO EVVOLOAOYLKO oxfUa TG Béong amobnkevetal otn BT kot o dedopévor
oVOKTOVTOL ot TNV TNy uévo otav ypelaotel. 'Etol oto [Bre94] mpoteiveton évo véo

Tufuo to, DBox. To DBox eivoi 6,Tt kot To ABox pe ™ dtopopd 6Tt dev Bpioketon otn BT
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0ALG o Lo eEwTeptKn TNYT dedoUEVMV.

H Biproypopio €xer vo emdeiler apketés ava@opéc oe epopuroyéc émov yivetoun
po TpooméBelo va epoppootel €va emimedo TTA, ko yevikdtepo Bdong yvaoong, mévem
ond évor TABA. Tlopodeiypoto anotehovy 1 COOCOON [RLNR95, NRL*94], 1 C3L++
[KSS*96, KSS95], 1 LOOM [Bre95b], ko GAlec [GBBIY6].

H apyrtextovikn mov tpotdonke eivon piot avolkt apyrtextovikr]. Tuiuorto vt
umopovv vo ovtikoBictovton e0KoA, 1 va tpootiBevton véo. H xpnoiuonoinon tov XXE
¢ omoBNKeEVTIKOV LEGOL dedopévay, dev elvon meploptoTtik|. To dedopévo Bo umopovooy
va Bpiokovton oe wa eEwtepiky Ty, Avtd mov Oo amoutovvtoy o tov uévo m
eleoywyn Kol TopdeTOoT) TOL EVVOLOA0YIKOV GYUOTOG TNG TNYNS 6T0 XXE T0 omoio O
é¢noule Tov poro Tov uéoovs oxnuatog Tov TBox. ITévem amd owtd Ba cuvEyLle vo LVTapyEL
T0 Tunua TG ITA og uéeog dyews tov TBox. Avti to dedopéva vo elvorn o pioe uévo Tny
0o uropovoay vo elvon 6e 300 1| teprocdtepes. H epapuoyn (TTA + IXE) elvon 6e 6éonm
vo xeplotel o tétola mepintwon. 'Exovue emouévmg o epopuroyn, n omolo yvopilet
TOL EVVOLOAOYLKE GYTLLOITO SLOLPOPmV TINY®V, ETOUEVOS KO TO TEPLEXOUEVS TOLG, Umopel
VoL ETMKOLVOVEL Ko VoL ovork T SESOUEVOL Otd OLUTEG KO TEAOG VL dEXETON EMEPMTI|GELG OE
EVVOLOAOYLKT] YAMOGO KOl VO TIG LETOTPEMEL KO VOL TIG OTEAVEL OTIC KOUTAAANAEC TINYEC
POV KAVEL KEATOL0VG €EVTVOVG GLAAOYIGUOVE. ZVVENMC, O LETOPPUOTIC O 0TOl0g TTPO-
teivetal elvon Teplocdtepo "EELTVOC” amd AALOVG LETUPPOGTEC, KO UTTOPEL VoL EMTEAEDEL

Ko Aertovpyieg dtauecorafintn Onme LOMG amodelyOnke.
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6.1 Xounepdonorto

To 0éua g epyociog avtig fTav ol eEumnpéteg Z239.50. TTopovoldeTnKE 1 VAO-
noinon evég Z39.50 eEumnpétn Kot eKTEOMKOY TOL TPOPANUOTO TOL CVTILETOTICTNKOY
KOTE TNV KOTOGKELT KO EQOPUOYH TOV Tévm ot Vo Paoelg dedopévav, pio Le Lov-
oelokd avtikeipeva ko o e xeipevo SGML.

3T0 KEPAAOLO 2 £YIVE L0 GUVOTITLKY| TOPOLGLOGT) TOL Z39.50 TPWTOKOAAOL KOl TWV
AELTOLPYLHOV TOV.

¥t0 Ke@diono 3 e1onx6n 10 TPOPANUA TS LETAEPOONC KoL €YLVE UL TEPLYPOLPT
TOL TPOTOVL e ToV omoio dtdpopa épya avtiuetwnilovv to TpdPAnUa avtd, elte xpnot-
pomoldvtog to Z39.50 tpwtdKoAro gite 6L, o€ didpopa GLoTIUOTO OTMS PLBALOYPaELKES
Béioerg dedopévmv, 1§ Zuotipota OLokApwong ITAnpogopldv (t.y. TSIMMIS), KA.

10 KEPAAOLO 4 TOPOLOLEOTNKE 0 Z39.50 e£LNpétng MOV KOTOOKELAOTNKE OTO
nAaiolo vTG TG epYasiog. O eEVTNPETNG QLTOC X PN OLLOTOIONKE G dVO LeyEAa Epyo
10 AQUARELLE ot to CIMIzit pe emtoyio. MopdAAnio Spmg ovédelée o oelpd Tpo-
BANuGTv. 'Eytve €101 @ovept| N ov@ykmn Yo TV VmopEn KEmotov evalGecoL emnédon
ovapesa 6To TUULA ToL eELTINPETN TOV EMKOWVOVEL L TO SIKTLO Kol TNG LIOKEIEVNC
myne. To Tuiuo outd B elvor LITEVOLVO YO TN UETEPPOOT) TOV ENEPMTHCEWV OO TLG
dopéc Ko Toug TeEAEcTEG TOV Z39.50 oTig doUéG Kol TEAEOTEG TNG TNYNS.  plbnke eniong
ToAY xprioiun N YropEn KEmo1ov Tpdmov Yo To0 MNAMTIKS TPOCdLOPIGUS TG AetTovpYiog
TOV.

10 KePAAoO 5 etonx6n M ITA, n omolo Topéyel Lo EVVOLOAOYLKT) YADCGOL e TNV

omoio. B UmopoVoE KOVElS Vo eKQPAGEL TNV EVVOLOAOYIKY ovTiotoiylon UeTagy Twv
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dopadv tov Z39.50 ko TV dopdv g mnyns. 'ETol mapovotdotnkoy opylkd tor footkd
yopaktnplotikd g A kot énerto 0 Tpdmog pe Tov omoio M Bewpio crvThy pUropel vo
epopuootel 010 Z39.50. H epoproyn g Bempiog ovtiig €dmoe eKTéC TV AALDY KO Lo
celpd omd eMTALOV SVVOLTOTNTEG, Ol OTOIEC GLVTEAOVV GTNV OLVTIUETAONLON OPLOUEV®V
poPANUAT®Y Tov Z39.50. AV Ko, AGym EAAELYNG X pOVOV, dev €ytve VAOTOINGM TNG €N
oLTNAG, GoiveTon vo elvor opkeTd omodoTikn. 10 TEA0G TOL KEPaAoioL €ylve LEALGTO Lo
TPETOOT Yol TOV TPOTO e TOV 0Tol0 TO GVGTNUO TOV TOPOVOIEGTNKE GTO KEQAANLO 3
unopel vor adAoyyOel wote va epaproctel oe ovutd N TIA.

HITA yeviké amodelybn ke opKeTE KOTAAANAN Y10 TOV TPOGILOPIGUOS TNG AeLToLpYiog

tov eEvmnpétn Z39.50. Avto yioti Tapéyet:

e L0l GO ONUAGLOAOYIOL TV TEAEGT®V NG, TPAYUO oL 0odnyel otnv €OKOAN

petdppaon omnd to LoviéAo Tov Z239.50 6to povtéro tng A,

e T0 MNA®TIKS TPOGIOPIGUS TNG AELTOVPYIOG TOV UETOPPACTH LEGM LLOG YAMGSOG M
omola elvor OpKETE EKOPOGTIKT KO opKeTA €OKOAN GTN XPpriomn U ko elvor ToAD

KOVTA GT1 QULGLKT] YAMGGO TOL XprioTn, Kot TEA0G

e TTOPEXEL EVOL TAOUGLO Y10l TNV CVTILETOTLON U0 GELPAG TPOPBANUET®Y TOL Z39.50.

6.2 Melloviikég KOTEVOVVOELG

o TNV AP 0OAOKANPMOOT TNG ToPOVGHS SOVAELAS VILAPYEL €vog apltOUdg omd
epyacieg ol omoieg Bo umopovGoy vor Yivouy 6To HEALOV.

To mpdro kou focikd Tov B émpéne vor yivel elvou n LeTortpomiy Tov Z239.50 eEunnpétn
0 omolog mepLypAPNKe 6TO KeEQEANL0 4 BdoTE VO xpnoipomotel tnv TTA yior Tov SuvoLKo
KoBoplopd g Aettovpyiog tov. O Tpémog e Tov onoio umopel vo yivel kétt tétoto €xel
mepLypopet otV evotnto 5.5.

Enéuevo Pripo 6o tav 1 eméKTaoN TS DAOTOINONG WOTE VO X PTGLLOTOLEL OAEG TLG
duvatdtnteg cLALOYIGUAOVY NG TTA. NV TpdTOoT TOL €yLve, LOVO 0 EAEYYOG TEPLTTM-
cem¢ lvol oTOG TOL XPMNCYOTOLELTOL ol Kot LT oL evAlépepe elvor M amdvinon
enepTioemv. QoTdG0, Kot 01 GALOL GLAAOYLIGUOTL UTOPOVV VL XPNGLLOTOLNO0VV YOl TLO
orod0TIKY) ovEKTINOoM TANpopopiog. o mapdderyuo, n tkovétnto TG ITA vor KoToAo-
Baiver méte pia évvolo vITAyeTon Ge ol GAAT KoB®g Kol THTE €L Kevr| epunveio, pumopel
vo xpnooron el yio vo ylveton omdvinon enepmTioeV Ue xprion LGVOo Tov GYULOTOC,

xopig OnAodr tpdcPoon oto dedopéva (intensional query answering).

Turuo Emoetiung YroAoyiotov
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nuovtikd Cftnuo eniong, etvor por Be@pnTiky LeEAETN TNG TOAVTAOKOTNTOS TV
GULALOYIOU®V. O TTpémel IMMAON Vo LEAETNO0VV TTLO GLUOTNUOTIKA Ol SLUVATHTNTEG TV
EVVOLOAOYIK®MV YAWCGHOV KOOMG KO TV GLAALOYIGUAY TOV Umopel Kavelg vor emteAéoel
pe ovtéc.  AtL Tétolo Bo amotelel éva Booikd KPLTIPLO VLol TN X PNCLOToINGT Tovg 1 0L,
KOO®S Ko ToV TPOTO e Tov 0moio O Tpémet val yivel autd. o TopEdeLypal, e VAo TG
TOAVTAOKOTNTOG TWV TEAEGTMOV KL TWV GLAALOYIOUAY B0 Ltopel KEmO10g VoL omo@ocicel
TOL0VG TEAEGTEG VOL Y PN CLOTOLGEL KOl TOLOVG VO OTOQUYEL. B0 TPEMEL VOL ONUEL®OEL GTL
N EKEPOOTIKOTNTO KOl 1 TOALTAOKSTNTO elvarl cAANAEvdeTeC évvoleg otny TTA. OG0 o
TAOVGL0 lvor TO GUVOAO T®V TEAEGTWV TOV Y PNOLUOTOLEL 1| EVVOLOAOYLKT] YAMGGO TOGO
UEYOADTEPT M EKPPACTIKOTNTA TNG, TUPHAANAL OUOC LEYOADVEL KOL 1| TOAVTAOKOTNTOL
TWV GLALOYLOU®V.

H napotoa 1 ot HeAAOVTIKEG DAOTOINGELG B0t TPEmel vor SOKIUOGTOVV KOl G GAADL
cuvoTiuato. amodffikevong TANpoeopLwy. TIpog 10 mopdv Gov TNyN dedopévav €xet
xpnoononOel povéyo 1o XXE. Oo Ty opkeTd YOO VoL YIVOUV OpLOUEVES SOKIUES
MG omddooNS KOl YEVIKOTEPOL TNG AELTOLPYIKOTNTOS TOV GLUOTHUNTOS GE MEPINTAOCELG
>AT, Bacewv Aedopévmv (GYECLOKAMV 1) OVTOKEVIPLK®V), KOOMG Ko oe XATI.

TeAELWVOVTOG, TPOTELVETOL 1| OAOKATIPMOT) KOl EVEOUATMOOT] TOV UNYOUVIGULOV GLA-
Aoyiopov ko e€orymyng ovunepacudtov g A oto ZXE wote vo anotelel évor ZIIT
UE TG IKOVOTNTEG OLVTEG, TPAYLLOL TOV B0 TOV dMCEL TN SLVOLTHTNTO VO PN GLLOTOLELTOL
TEV® otd GALEG TNYEG TANPOPOPLMOV TPOKELUEVOD VO TOPEYEL LDl SLETOLPT BEonG YvAOoN g
TPOG oTEC. MeTd Lo TéTolor OAOKANp®OT), T0 XXE, o Ty duvartd Vo OmOTEAEGEL UL
ovTdvoun eeopuroyn n omoia B umopel vor Aettovpyncel cov dlapecsoAofnTic oe éva

>vomua OrokAnpwong [Anpogopi®v (Information Intagration System).
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Hopbptnuo A

LUVTOLLOYPO.OLEC

TA ITeprypopriky Aoyixi

311 Inueio IMpécPaong

>3YE FHotnua Enpoctoroyikot Evpetnplocuon
>ABA Yoo Atogxeipiong Baoewv Aedopévmv
SAIl Hotnuo Avéktnong IAnpoeopldv

Y011 YHomnua OAoxApwong ITAnpogopiog
XTIr Yvomuo [Mapdotaong I'voong

¥BT Yvotnuo Bdong I'viong
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Hopdptnuo B

Evpetipro 6pov

Ieprypoikn Aoyikn

>nueio [MpécPoong

Hotnuo Avéktnong IAnpoeopi®v
Yvotuo Bdong I'voong

Hotnuo Atogxeipiong Bdoemv Aedouévav
>Hotnuo OroxApwong ITAnpoopiog
XHotuo Hopdotaong I'voong

FHotnua Enpoctoroyikot Evpetnplocuon
Ynorokn BipAlobnkn

oxpipeto

oVEKANGON

OOKOT

oPYLKEG

OLTOULKOC, -1, -0

dMAwon

MA®TLKOG

StbtoEn

eyypoon

EKTOOLOKOG
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Description Logic

Access Points

Information Retrieval System
Knowledge Base System
DataBase Management System
Information Integration System
Knowledge Representation System
Semantic Index System

Digital Library

precision

recall

truncation

primitive

atomic

statement

declarative

relation

record

extensional
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eLev0epeC GLUEPOLLOUEVMV YPOUUOTIKEG
EVVOLOAOYLKT YAMOOOL
EVTOOLOKOG

eméKToiom

eninedo eQopULOYDOV
epunveio

eTepoyevelg TANpopopieg
EVPETNPLOCUHG TAT|POVE KELUEVOL
1G0JdVVOLLEG

KoBoALKY) oxéon

UEPOG dyemg
UETOLPPAOTNG

oym

opLoLLéVN

ToPAYOyog, -1, -0

nedio

nepintoon

TPOPIA

GULAAOYLOUOG

GUUTOV OLVOLQPOPELS
TUNHO O TLOTOG
VIAyETONL

oy oy

VIOSELY L

context free grammars
concept language
intensional
extension
application layer
interpretation
heterogeneous information
full text indexing
equivalent

universal relation
view part

wrapper

view

defined

derived

domain

instance

profile

reasoning

universe of discourse
schema part

is subsumed by
subsumption

template
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