IMoavemotuio  pMng
YxoAN Oetik®v Emotnuov

Tunuo Emotiung Yroloylotwv

ANAOTIKOC TPOGOLOPLGULOG LETOPPOOTOV Z.39.50 ne
xpfion Ieprypoeikng Aoyikng

Iwévvng E. Bedeypdxng

Mertantuylokn Epyocio

HpdixAero, Iotviog 1998



© Copyright 1998 by Ioannis E. Velegrakis
All Rights Reserved



[Movemotuo pHng
YoM Oetikdv Emotnuov

Tuqua Emotiung YroAoylothv

ANAOTIKOC TPOGOLOPLGULOG LETOPPOOTOV Z.39.50 ue
xpnon Iepryponig Aoyikig

Epyocio mov vropfArionke and tov
Iwévvn E. BeAeypdikn
G LEPLKT] EKTATIPMOT TOV OTTOLTHCEDVY Y10, TNV OOKTNOT
METAIITYXIA OY AIITAQMATOZ EIAI EYZHX

JVYYPOPEDC:
Iodvyng E. BeAeypdikng
Tunuo Emotiung Yroloylotwv
[Movemotuo pHng
Etonyntkni Emutponi:

[Tévog ®voTtovtoémovAog, obnyntig, Eméntng

Iopyog TCpitoc, AvoamAnpotic abnyntic, Méiog

Topyo¢ T'empyokdémovrog, Enikovpog.  abnyntg, Méhog

Baciing Xpiotoeiong, Adkxipuoc Epevvntric LIT. ITE, EmPBAénwv

AexT:

[I&vog ®VOTAVTOTOVLAOG
[Ip6edpog EmTpont|c METURTUYLOK®Y ZTOVIMV

Iovviog 1998






AQLEQWVETAL OTOVG YOVEIS OV

xat 0Tov adep@o wov Nixo






ANAOTIKOG TPOGOL0PIGUOG HETOOPPO.oTOV Z.39.50 1e xpfiion
Ileprypoorkig Aoyikng
Iowévvng E. BeAeypdikng
Metomtuylokn Epyocio

Tunuo Emotiung Yroloylotwv
IMovemotuio  pMTng

IepiAnyn

>TIC UEPEG MG, EVOLC OO TOVG EVEPYOVE TOMELG otV Tteployn} TG Avéktnong ITAn-
pooplwyv elvor 10 TpSPANUE TG TpdSRaoNC, OVEKTNONG KOl OAOKATIpMONG oToL LV
oo KeLUEVOV OE vl LEYAAD aPLOULO PLGTIKA KOTOVEUTLEV®V ETEPOYEVMV TINYWV. T1po-
KeEWEVOL Vo emtevyBel KATL Té€T010, Lo GLVNOLOUEVT TPOGEYYLoN €lvol 0 OPLOUOS EVOG
KOWVOU HOVTEAOL dedouévayv. TIdve omd kébe Ny LVRAPYEL U0 EQOPUOYT M oToio
UETaPPALEL EMEPWTNOELS EKPPUCUEVEG GTO KOV 0LTS LOVTELD, OE ENEPWTIGELG GTO LLO-
vIéAo TG vrokeinevng Tnyne. H oo epoppoyn eivor vrehouvvn ylor T LETAPPOIOT) TMV
OMOTELEGUATOV TTOV EMLGTPEPEL M| TNYT], OE OPOLS TOL KOLVOU LoVTEAOL. TIpoypdiupoto
7oL €MTEAOVV T€TO10V £{d0VG AelToVPYieg UTOKOAOVVTON UETAPOAOTES.

To 739.50 elvon évor TpOTOKOALO Ylor TPOGPOIoT KOl OVAKTN O™ TANPOPOPLMOV Ot
etepoyevelg mnyéc dedouévmv to omoio amoterel 1o TpdTLTO ANSI/NISO Z39.50 KoOd¢ Ko
10 ISO 23950. Opilel éva K01V HovTEAD ovoupop G TO 0oio amoteAeiton amd pia enimedn
(xopig doun) AMota mediov ta Aeyduevo Znuela ITpdopaons, mévm ot omoio 0 XP1oTNG
eKQPALEL TIC EMEPMTNOELS TOV, LECH UOG YAMGOOG AOYIKMOV TEAEGTMV.

H dtodikocio Kafoptopon Tov TpdTov LETAPPOOTG TV apKETE oA®MV Z39.50 eme-
POTHCEMV OTN YAMGGO EMEPMTIHGE®Y KO TIG SOUEC TNG LRokelinevng mnyng elvon po
TOAOTAOKT dodtkocior, Lo Kot Tor dedopévor Tng TnyNg umopel va €xovv ovvoetn douri.
Avtikeipevo g epyociog ot elvon n ebpeomn piog Lebddov yio to MNAmTikd Tpocdio-
PLGUO TOV TPOTOV UETAPPOOT G KO YEVIKOTEPQ TNG AeLTOVpYioG eVHG LeToppoot Z39.50.
H uébodog ovtn Ba divel oto xpriotn ™ duvortdtnTo vor eKepalet Tig avTioTolyioelg omo
10 eninedo oxua Tov Z39.50 Kol TOVGg TPWTOYEVEIS TEAEGTEG TNG YADOGOG ENEPOTI|CEDV
0VTOV, 6TO SOUNUEVO LOVTEAD TNG TNYNG KO TN YAWMCG X ENEPOTHCEDV NG, LE EVaL EVKOAO,

OPKETE EKPPOUOTIKG KOl 00d0TIKG TPOTO.



ITpoxeévov va emtevyBel kKdtt Této10 xpnoipnoroionke n Iepryoaguxn Aoywxn. H
Heoryooqguxny Aoyuxn ToPOLYEL EVVOLOAOYLKES YADOGES Ol 0Ttoleg elval opKETO EKPPOICTIKES
KO OPKETE KOVTA GTN QUOLKT YAWMGGA LLe AMOTELEGUOL VOL EIVOL EDKOAOG O XEPLOUOG Omd
tov omAS ypriotn. EmnAéov, n [eoryoaqixn Aoyuxt mopéyet évol Tumkd TAoioL0 HEGO GTO

omoio elvor dSuvorth M OVTILETOTION VOGS 0PLOR0D Pacikadyv tpofAnudtov Tov Z239.50.

Enénng TIévog ®voTovTOTOLAOG
oOnyntic Emoetiung YroAoylotamv
IMoavemotuio  pMTng
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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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Evyoplrotiec

>10 onueio avtd Bo 1BeAo Vo eV OPLETHOW® BEPUE TOV ENOTTN KOOMYNTY| LOV K.
[Tévo ®VOTOVTOTOLAO TOV OV EUTLOTEVONKE TNV EPYOGTO CXLTH KOOGS KO YLoL TN UEXPL
Tdpo koBodynomn ko GLUPOVAEG TOV. Oewpd GTL M TETPdY POV GLVEPYOGia Lo VI pEe
KOOOPLOTIKY Y10, TOV EPEVVITIKOS LOV TTPOCOVOTOAGUO.

Eniong, evyoplot®d tor LEAN g elonyntikig emtpomic K. Tdpyo Tlipito xor
K. Twdpyo T'e@pyokOTOVAO Y10 TIC ETOIKOOOUNTIKEC TOVG TOPATNPTIOELS Ko SlopO®GELG
oty gpyacio ovT).

Agv Bo. umopovoo vor TopoAelym vor T €vor LEYAAD EVXOPLOTE GTOV eMPBAETOVTXL
mg epyociog Lov k. Baciin Xplotoeidn yio tnv dwoyn TpoyUoTikd Guvepyosio Lo,
TNV GOOTI TOL KOO0 YNNG KO TIG YVMGELS, TIG OTOLEC AMEKTN GO KOVTE TOV TOL TEAELTOLOL
d00 ypdvio.

Oa Tpémel vo VY apLeTHSm To Ivatitovto ITAnpogopiknic tov LT.E. ko kvpimg tnv
Ouédo ITANPoEoPLoKHY ZVOTNUATOY Y10l TNV DAIKOTEYXVIKT VTOOTHPLEN TOL LoV TopEiye
ToL TEAELTOLOL X POVIDL KO TIG EVKOUPIEG TOV OV €DWGE YLOL GLUUETOY T G deOVI] GLVESPLOL
Ko ovvovtiioelg. Evyoplotd eniong to Tuiuo Emotiung Yroioyiotayv tov I . yio
10 oUYYpovo TEPPEALOV epyaGiog TOL LOVL TOPEIXE KO TIS YVMOOELS TOV WOV €0MCE
NV gukoipio vou amoKTHo®. AV Kol 0l GTTOVIEG Lov cuveyilovtan e éva LeyodvTepPO
TOVETLGTAULO UG LOLKPLVTC NTelpov, ta 7 xpdvia Tov TEPULGO. 6€ ouTO Bo oL petvouv
v TévTo aEéyooToL.

Axoun, o 16edo vo evyaplotiicm TV Mopio Tpdiko yioe tn forifeto kot cupmopdi-
GTOON TNG OTLG OVGKOAEG GTLYUEG TNG GLYYPUPNC TNG EPYOCLOG VTG,

To peyaAiTEPO OUMG VY aPLOTH o’ dAovg To a&ifouv ot Yoveig Lov. Av éptaco o€
0VTO TO OMNUELD TO XPWGTAEM GE LTOVE KOl LGVO. AKOUOL KOl GTNV TAOVGLOTOITT) EAANVIKT
YAOooo etvorl adbvato vo Bpefotv AEEELC YLoL VOL TOVG EKQPAGM TIG EVYOPLOTIEG LOV Y10l
TOVG KOTOVE TOVG, TIG olyVvieg Toug Ko Ao d6a Busiocay otn Lwr Tovg Yo TNV Lépemon
KOl TVELUOLTIKT] LoV KOAALEPYELOL ATIO TNV TAELPE LOV TO EAGYLOTO TOL UTOP® VOL KEV®
€lvVOlL VO TOVG OLPLEPMCM TNV epyocior ouTh, EATi{ovTog OTL KaTAeePO VoL Qovd ovTéELog
TOV TPOGOOKLHDV TOVC.

I'évvng E. BeAeypaxng
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eodAono 1

Elcoyoyn

1.1 To npdépfinuo

O1 TAnpogopieg Ko Tor dedopévor Tov elvol GYUEPO SLABEGIULOL TPOG OLVELKTNO,
péom tov Atadiktvov, Ppickoviol amodnKevuévor Ko KOTOVEUNUEVO. o€ €vol Ley&Ao
oPLOUS OO SLOLPOPETIKE OLVETTVYUEVOL GCVOTIHLLOTOL, TTOPOVGLALOVTOG Lol LEYGAOV EDPOVE
etepoyévela. Ol TopGyoVTEG TNG ETEPOYEVELOG OLVTNE TOLKIAOLV. O SLPOPETIKES OVEYKEG
UETAED TV XPNOTOV TOV SL@OPOV EQPOPUOYMY KOOME KO 01 SLOPOPETIKEG OYELG UE TIG
omoieg kaBévog BAEmeL TV TANpo@opia, 0dNYOVV GE SLAPOPETIKOVE TPOTOVE THPAGTAUGTC
¢ [Mad96]. Emiong, n oo mAnpoeopic. umopel moArég @opég vo Ppioketon 6e TOALY
CUUTANPOUOTIKE TUNUOTO, KoToveunuévo oe évov oplopd aveSoptitowv mnyodv. Xe
oVTé Oor Tpémel vou TPooTedel KoL TO YEYOVOC TNG YPNOMNG SLOPOPETIKMY TEXVOLOYLAV,
GUOTNUATOV KOl TAQTEOPUAY, YLoL TNV NAEKTPOVIKTY dtoxeiplon twv dedouévav. To
TOPOTEV® £YOVV GOV OTOTEAECLLOL TNV VTTaPEN SLolPOPOTOICEMV LETOED TV TNY®V GTOV
Tpémo amorikevong (opyeia diokov, ZABA, XATI, AT'), 6T0 Aettovpyik6 cvotnuoe (UNIX,
Windows NT), 610 LOVTELO TOPBEOTOONG (CYECLOKS, OVIOKEVTPLKO), 1| OKOUO KOl GTO
xpnoonotovuevo cvotnue (ORACLE, SYBASE, 02, IRIS). Méoa e éva T€1010 TAC{G10
01 YA®WGOEG KoL 01 LEB0SOL TPOGTEALNLCT|G KO CtVEKTNONG EIVOL TPOLYLOTIK G KL WUTEC LLE TN
oelpdl TOVG eTEPOYEVEILS.

ATS TNV GAAN pepLd, Le dedoUEVO TOV 0A0EVOL Ko LEYOADTEPO GYKO TATPOPOPLAOV
Tov yiveton GY|UEPO NAEKTPOVIKE SLOEGLOC, O OTOTEAEGUATIKOG KOl OTOd0TIKOG EVTO-
TIGUEG, OVAKTINOT KOl GUVILOCUOG GTOLYEIWY OO YEOYPUPLKA KOTOVEUNUEVES TINYEG
omoTeEAEl TPOYUOTIKG (o TPOKANGCT Yol TNV OVARTLEN TNG OmopiTnTNG TEXVOLOYIKNG

VTOJOUNG TV AEPOpwV TNG TANpogopioc. H texvoroyiow avt elvon amapoitntn yio

1



2 epdiono 1. Etcoyoyn

TNV OMOTEAECUOTIKOTEPT KOl ATOSOTIKOTEPT) OLVAKTNOT SESOUEVMV KO YVMOGEWY KT TO
dlkTvo, oTPIEN amoPAcEWY, Ko ™G €va, fadd TNV cvtopotoroinon g dpdong opyovi-
ooV Kou emyelprioemv. I'iveton Aowmdv eavepd, 6Tt 1 SIHAELTOVPYIKOTNTOL GLGTNUETOV
KO EQOPUOYAV dNA. M 1KOVOTNTO Vo epUNVEVOLUE, Vo Lotpalopocte Ko vo xetptlo-
poote TANPOoQopieg omd etepoyevelc mnyég, amotedel Baoikr| avdykn. o vo emtevy et
KGTL T€T010, ToL SLApopo GLGTHLATO O TPETEL VoL £YO0VV CUUP®VT|GEL, TOVAGYLGTOV, GTO
ONUOGLOAOYIKS TEPLEYOUEVO TV OVTHAALACGOUEVWY GToLXel®MV, 1| OO OAMMG AéyeTon
va éxouv emPBeformuévn T onuaoLtoroyxt SLoAELTOVEYIROTNTC, BELD TO Omoio amoTteAel

Baoikd medio €pevvog 6ToV TOUED TNG ENGTIUNG VTTOAOYLGTMV.

Ta televtodo xpovia, Evog LeyEAog optbuds Epymy, €eL KAVEL TNV ELPAVIOT) TOV, LE
okond TV ovolnon Lebddmv ovTIUETOTLONG TOL TPOPARUATOG TNG ONUAGLOAOYIKNG,
GUVTOKTIKNG KOl AELTOVPYIKTG eTEpOYEVELOG. TTopHAANAQL, Yior TOV 1810 GKOTO, YiveTon Ko
Lo TPOGTAOELDL TPOTVTOTOINONG TV SLHPOP®V AELTOVPYL®V TPOGPOOTG KO 0LVEKTNONG
dedopévov. 'Evo amd to vtépyovio GTILEPD, Y10l TO GKOTO oUTo, TPMTOKOAAN elvorn TO
739.50 [ANS95].

Ipdxerton Yo éva TpwTOKOALO oTNPL{OUEVO GTNV OPYLTEKTOVIKT TOV client/server.
To 739.50 koBopilerl Tar oTaBepd uUnvOLTe TOL O TPEmeL avTaAdory 00OV Heta&h eumn-
PETOVUEVOD KoL EELTINPETN, KAUOMG KoL EVOL 0LOTNPO GLVTOKTIKGS Lo QLTA, EMLTPENOVTOG
NV TPOCGTEANCT] KO avEKTNGN 0TolovdNmoTe €100Vg dedoUEVAV. TOUQOV, [LE TO TP®-
T6K0AA0, 0 Z39.50 eEvmnpeTtovpevoc BAEREL T douny TN TANpoopia Tng PAong cov tio
eninedn AMota nediwv - onueiov Tpdofoong - Kol SLOTLTWVEL TIG ENEPWOTNCELS TOV TAV®
oto media ovtd. Eivon evbhvn tov eEummpétn va petoppdoet ta onpeio tpdoPaong kot
TOVG TEAECTEC TNG YAWMOGOG EMEPWTHOEMY TOV Z39.50 oL Y pMnolonolel o eEvmnpeTovyLe-
VOG, OTLG O0UEG Ko TEAEGTEG TNG YADOOoOG TG Lrokeievng tov e&uanpétn mnynig. Me
oV TpOTO aLTd Aettovpyiog, To Z39.50 elvor duvartd vo ovTIETORIoEL TO TPSPANUAL TNG
ONUOGLOAOYIKNG ETEPOYEVELOG, TO TPOPANUO TOV SLOLPOPETIKMV UeBGdwY TPOGPoong GToL
TOLKIAQL TOOMKEVTIKG GLGTHLATOL, KOOMG KOl TO TPOPANLLOL TWV SLOLPOPETIKMY YANOCTHOV
enepOToemV. Tevikdtepa, N TPOGEYYLoT TOL CrkoAovOeiTon oTal Stdipopa emimedol £TEPO-
Yévelog, elvon n eTAOYT TIC TLO TPMOTOYEVOVS AVONGE, TNG AVOTG oL elvail TEPLGGHTEPO

KOWV1).
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1.2 Avuikeipevo tng epyociog

Ané o Pootkdtepa TpoPATLaTO KOTE TNV €QOPLOYT TOV Z39.50 Tédvem omd po nyn
mAnpogopiog elvor 0 KaBopPLoUHS ToV TPOTOL e ToV omoio B yiveton 1 HeTdepoon ond
™M YA®GOoO ENEPOTGEMY TOV Z39.50 61N YAMOGCO ENEPOTROEMV TN TNYNG. ATl TETOLO0
yiveton avtietoryilovtog kébe onueio npdsPoong (EI1) oe dopuég tng vrokeinevng TNYNG,
KOO Ko kEBe TeAecT| ool TNONG, OE TEAEGTEG TNG YAMGSGOG ovoll N T GEWY TNG TNYNG.
Ot avtiotoryicelg outég Oa mpénet vor opilovton 660 10 duvartd mo eOKOAX Yo TO YPNOTN,
KOG eniong dev Bo mpémel var amattovvton xpovoPopeg kot enimoveg dladikacieg o
TOOVEG TEPITTAOCELG OAAXYDV TOVG. O €0KOAOG KOl 0mod0TIKGG KOBOPIGUSS TOL TPOTOV

UETEOPOONC OTOTEAEL TO OLVTIKEIEVO TNE TOPOVCOG EPYOCTLOGC.

Mo cvykekpluéva, To TpSPANUe To 0olo Bl Lo ooy OA|GEL elvor 1 KOTOGKELT
oG TANPOPOPLOKNIG EQopoyng N omoior o Aettovpyel ¢ LeTa@POOTNG (Wrapper) yio
EMEPMTNOELC KO OESOUEVOL COUPOVE, UE TO TPWTOKOALO Z39.50 oe PBdoelg dedopévmv
N yvocewv. O poAog g Bo elvor 1 UETAPPOIOT TV ENEPMTHCEMY TEV® GTOL ONUelo
npéoPoong (ZI1) mov xkabopilovton and éva Tpoeid Z39.50, o enep®TOELC TAV®D GTNV
TporyLortikhy doun| ko dedopéva, tng Tnync. O KaBoplopos TV ovTIOTOLYIGEMY GTIG OTOTEG
ompileton N petdepoon, yevikd dev eivor oA dtadikocion dAAE cuviBwWE apPKETE
TOAOTAOKN. ALTO Yioti n TAnpogopion mov exkepdlovv tar XIT dev elvorl mavtote pnTé
TOPLOTEUEVT) OTNV TINYTH, CAASL Umopel vor amoteAel Tuipa tng. Altio owtov, elvon To
yeyovog 61t ouvifwg o dtdipopal TPoPiA mov kabopilovv Ta ZIT Ko TN onpoctoroyio
TOVG, ONuLovpyovvTol amd opyovicpovg (CIMI [con], AQUARELLE [AQU]) ot ontoiot dev
€YOovV AP YVOOT TOL CYNUOTOS KOl TNG ONUOGLOAOYIOG TV OeSOUEVOV TOV TNY®V
OTLC omoieg TPOKELTOL VO, EQOPUOCTEL TO GLYKEKPIUEVO TIPOPIA. AT omd éva TéTolo
YeYOVOS, T0 TPOPANUO TNG avTioTtoiylong unopel vor Bewpnbel cov TpoPANUO oplopov
oyenv (views) mévm otor dedopévo TG TNyne, o oym yia k&Be ovtietoiynon onueiov
npécPoonc.

Ewdikdtepa, o meprypogel évog tpémog yior 1o NAwTikd tpocdtopioud (declarative
configuration) TV OYEMV CLTAV KO KOT' ENEKTOCT] TOV TPOTOV AELTOLPYIOG TOVL HETO-
@pooT. Me Tov 6po "INAMTIKG” EVVOOUUE GTL SEV OUTOLTELTOL 1] GLYYPOLOT TTPOYPUUUETMV
yioe KGOe duvorty avTioToiylomn evog Tpo®iA Z39.50 pe tnv vrokeipevn Béon, KoL 1 ovormo-
pOy®YT| EKTEAEGULOV KMOIKO GE TEPINTAOCELS AAAYWV. O xpNoTNG omAMG Bor TepLypapel
TG OLVTLIOTOLYIGELG LE OLPOPETIKS TPOTO GE Lol LYNAOD EMTEGOV EVVOLOAOYLIKT] YADCGOL

(concept language), n onoio elvon KovTé 61N LGLKT YADGG O TOL X pHioTn. TeMkdg 6TdY0G
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elval n dnuovpyio enepmtricemv, PACEL TOV OVTIGTOLYIGEWY CVTAV KO KOTE GUVETELD,
N QLTOUOTN LETAPPOLOT) TV EMEPMTHGE®V Z39.50 Oe emep®TGELG TNG VTOGTNPLLOUEVNG
omd TNV vrokeilevn TNYH YANCGOC.

o Tov oplopd TV avtiotolyicemv ypnolonoonke évo apnpnuévo Lovtéro
¢ mYNG, To omoio amoteleitan amd évvoleg, avTikeipeva, KoOdg kot LeTaEy Tovg ov-
oyxetioelg, Ko 1o omoio Aertovpyel Gov €va KOO €VVOLOAOYLKO LOVTEAD TTOL GUVOEEL
TOV KOGUO TOV TEAMK®V YPNOTOV UE TOV KOGUO T®V LVIOKEIUEVOV aveEdpTnTmV Tnydv
nANpo@opiog. I'ial 1o xePlopnd evog T€To10v e180VE LOVTEAOL M Y PN OLULOTOINGCT TNG TEXVO-
Aoyiog amd ToL GLGTHUOTH TOPEOTAUCT G YVOCEWY, AVUIELKVOETOL GOV TOV EMKPUTEGTEPO
vroymoto. o cuykekpluévo omopaciconke n xprion g Ieprypogiknc Aoyiknig [Bor9s]
YLOL TOV OPLOUG EEELSIKEVUEVMY OVIOAOYLMV KO TN GLGYETIGY| TOVG LE TOL EVVOLOAOYIKE
HOVTEAQL TOV TINYWV YPNCYLOTOLOVTOG VoL KOO BempnTikd QopuoAlonsd.  dtt tétolo
etval duvatd 6to Pabrd Tov M EKEPAGTIKT] duvartdTnTa TNG [eprypapikng Aoyikng (ITA)
VREPKAAVTTEL YVOGTOVS POPLOALGLOVE TTOV (PN GLULOTOLOVVTON GE BAECELS OeSOUEVAV OTTMG
HOVTEAQL OVTOTITOV-CLOYETIGE®V KoL KANpovoulkotntog kKAdcewy. Eniong, n ITA, extdg
ond YAOooo mopdoTaong 0edoUévav, UTopel vou xpNGLLOTOINOel Ko GOV LLoL opKETH
EKQPOIOTLKT YAMGOO EMEPMTHOEMV OTMG ToLpovoLdleTon oto [Bredsal.

ITpénel vo emtonpovOet 6TL 0 MNAWTIKGG TPOGIOPIGUES TOV SLOPOPMV OLVTIGTOLY |-
CEMV KL TNG Aettovpyiog TOL LETAPPOOTN, TPOGPEPEL TO TAEOVEKTNLA TNG EVKOANG KO
YPNYOpPNG dorxeipiong amd To YPNoTN, TNG EVKOANG EVOOUETOONS GTO GVOTNUO KOVOD-
PLOV TNY®OV TANPOPOPLAV, EMLTPENEL TN GLGTNUOTLKT TAPEOTOCT) TWV GLALOYLGL®OV TOL
yivovTol Yo TNV omdvInomn UoG ENEPOTNONG, Kot TEA0G KEVEL SuVOTH TNV EVIUEP®OT
TOV YPNOTOV GYETIKA LLE TNV TOLOTNTO TNG TEMKN G amdvTnong. IopdAinio pue GAo ovtd.
N xprion g A ntapéxel oprtouévo EMTAELOV TPOIOVTO-OVVOTHTNTEC TOV GLVTEAOVV GTNV
OVTILETOTLOT EVOG OPLOLLOV Y OPOKTNPLOTIK®V TPOPRANUETOV TOV TP®TOKOALOV.

H epyacio avt €yve ota mhoiclo tov mpoypopupdtov AQUARELLE [AQU] ko
CIMI Interoperability Testbed [prob] Ta onoio Elafav xdpo TpdoPorta, Ko 6Tor Omoia Koi-
TOOKEVAOTNKE VO Server-uetoppootc Z39.50 yio uior onuoctoAoyik| féon dedopévmv

LLE LOVGELOK G OLVTIKEILEV L.

1.3 H opydvoon g epyociog

¥10 xe@GA00 2 yiveton pior Topovsioemn Tov TPwTokOAAov Z39.50, Tav PBactkadv

SLUVOTOTT®V TOV TPOGPEPEL KOOMS KOl TOV TPOTOV AELTOVPYIOLC TOV.

Turuo Emoetiung YroAoyiotov
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¥t0 xepdhono 3 opiletonr ko mEPLYPAPETOL OVOAVTIKE TO TPOPANUC TNG UETE-
epoomng, eldikdtepa 6to Z39.50, 10 omoio amnoterel to Pacikd TpdPANUO TOL 1| TOPOVGOL
epyacio Tpoomobel vo eMAVGEL. XT1 GUVELELDL, TEPLYPAPOVTUL SLEPOPES TPOGEYYIOELS GTO
TPSPANUO QLTS OO SLOPOPETIKEG TEPLOYES EQOPULOYDV KO LE SLOPOPETLKA €101 TNY MOV
TANPOQOPLOGC.

310 Ke@GA0L0 4 YIveTou oL VoAV TLKT] TTEPLYPOLPT] TNG VAOTOINGNG EVHG LETOPPUGTH
739.50, n omoio éywve ota TAaiclo TV €pymv TOL Tpoovaeépnkoy. O UETAPPOOTNG
OVTOC KOTAGKEVAOTNKE MOTE VO AELTOVPYEl TEvm o 1o ZVOTNUN INUOGLOA0YLKOD
Evpetnplocpot (ZXE). H vAomoinon ot €kove opatr] o 6elpd TpofAnUdtowy Tou
TPOTOKOAALOV TOL OTTOTCL KOl TEPLYPELPOVTOL.

¥10 KePAAoo 5 yiveton pio mpdtoom o Tn ypnoponoinong tg Ieprypogiknig
Aoy ¢ Yior 10 MNA®TIKS KaBOPIGUS TOL TPOTOL AeLTovPYiog TOL LETOPPOOTY). APYLKE
nopovotdleton n Ieptypogikr] AOYLKN Ko 6T GUVEYEL TG LT UTOPEL VaL EQOPLOGTEL
G6TOVG UETOPPOOTEG Z39.50. TEAOG, TapOoLGLALeETON oL OUEO0L OO TAEOVEKTHLOTOL KO
AOGELG TOL TToPEYOoVTOL Kl TN X PTIoN TNG CLLTH.

To Ke@dAo1l0 6 amotedel TV eNiAOYO TNG TOLPOVOOG EPYOGLOG KO GTO 0Tolo yiveto
Lo YEVIKT] ovOiG KON oM Ko optopéveg kpioetg. ITopEAANA0L, ovo@EéPOVTOL Kol OPLOUEVES

UEALOVTIKEC KOTELOVVOELC 1] BéLorTOL TOL B TpémeL Vo LeAeTn 000V .
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To npwtdxorro Z.39.50

>y evotnto vt Bo yivel o eteorymyr] 6to TpmTékoALo Z39.50. Oa ooy oAnBovuE He
NV TEPLYPOLPT] TOL POIGTKOD TOVL LOVTEAOV, TNG YADNOG UG ENEPWTIGEMV OV Y PT|CLULOTOLEL,
TG Aertovpyieg Tov, KoOdG Ko e opiopéves Pootkéc évvoleg ovtov. ol avoALTIKEG
TANPOQOPieG 0 xpNOTNG UTOpel Vo emoKePTel TNV ENIONUT 1GTOGEAMSOL TOV TPWOTOKOAAOV
[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)lel évo TpdTLTO
yioe ovolliTnom Ko ovakTnom TANpoeopt®y. Ipotdenke 1o 1984 pue ckond t yprion Tov
yioe ovakTnomn PiPAoypopilkdv SedoUEVEOV KOTAVEUNUEVOY 6TO AlodikTvo. YTEpyovv
TOAAEG €KOOGELS TOV TPOTOKOAAOL LE TeEAevTaia eyKeEKPLUEVT TNV €kdoom 3. 'Exel emiong

yiver omodextd amd Tov Atebviy Opyovicopd Tvronoinong ISO Gov 1o tpdTumo I1SO 23950.

Amnotehel TP@TOKOALO YO TO €TiMESO eQopuOYwV (application layer) Tov LOVTEAOL
OSI kon xaBopilel Tov TPOTO e ToV 01010 3VO VITOAOYLGTEG LTOPOVV VOL ENLKOLVMVI|GOLV.
YKk0omdGg TOL elvor VoL VTILETMORIGEL OPLGUEVH, 0TS TOL TTPOPANLOLTOL TOV GLVOVTOVTOL KOTE,
mv npdcsPoon Kot avaKTnon dedoUEvmV omd Ui TANOMPOL ETEPOYEVAV KO KOTOVEUN-
UEVOV TTNY®OV TANPOPOPL®V. AleLKOAVVEL TNV TpdoPacn 6e awtég, opilovtog avatnpd
TIC GLUVOPTHCELG KOl ToL WVOUOL Tor oolor Bo TPEmel v ovTaAAoy B0V HeTOED TV
EMKOLVOVOUVIMOV DTOAOYLIGTIKAV cuotnudtoy. Edikdtepa, vrootnpilel tnv avéktnon
dedopévmv pésa omd évo kortoveunuévo client-server meptBaAiov, 6tov €vag VTOAOYLGTIHG
Aertovpyet cav client 6TéAvovtog UNVOULOTO-ETEPMTIGELG G €vay GAAO TOL Aeltovpyel
ooy server. O televtoiog a@o¥ enelepyaotel TNV enepdINOM eMOTPEPEL GTOV client T

anoteléonartd TG. To AOYIGUIKS GTOV server EMLTPENEL TNV EKTEAEGT TNG ENEPWTNONG OF

7
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neplocdTePeC oo Uio Baoelg TovTtdypove, Kot ETGTPEPEL TOV TANOEP1IOUO TOL GHVOAO
TV EYYPOO®V TOL PBpédnKay Vo 1KOVOToloUV To. TPOGAoPLLOUEVa amd TNV ETEPMTNON
Kprtiplo.  otémy, o client unopel vor {ntricel eMAEKTIKG 0VEKTN O™ EYYPOPADV.

H 16x0¢ t0v Z39.50 éyxerton 670 Sloypiopd g Semopnic xprions otn uepé
tov client, and tig Bdoelg dedouévmv, | TIg unyoveég avolinong mov doyepileton
0 server. XOUQOVO UE TIG TPOSLHYPOPES TOL TPWTOKOAAOL OAol ot clients PAémovv
pe tov 1810 opolbpopeo TPémo TNV TANPoYopic, KATL TOV EMTPENEL TNV OAOKANp®ON
etepoyevov dedouévov (heterogeneous information integration) méve omd por peydin
TOLKIALDL SLOUPOPETIKWY TTNYDV TANpOoopLdv. [Moe95].

To mpwTOKOALO elvon TpoTAVATOALOUEVO OTLS OUVOEDELS (session oriented) Kou T
owationon xataotdoewv (statefull). To mp@to onuoivel 6T Yo TNV enitevén emkotvoviog
peto&H client kou server, 6o Tpémet vo owvorytel kémolo KovéAl ovvdeong Heta&d Toug To
omoio Bo Topoeivel avolkTo Yo 660 dGoTnua dtopkel 1 emtkovmvion ovtr. To devTepo
onuaivel 6t evOLGUESES KOTOOTAGELG TNG EMKOIVOVING SOt povVTOL KOl UTOPOVY VoL
XPNOLOTOINOOVV Ge LETAYEVESTEPES Y POVIKEG OTIYUEC. Tl Topddetypa, o client propet
Vo GTEIAEL 0L ETEPATNOT GTOV server 1 oroia vo ypnoonotetl évo GHVOLO OmoVT|GEDY
poePYOUeVO and mpoyevéatepn enep®tnon. Iapdro mov 1o Z239.50 dnuovpynionke op-
YUKA Y10 VO, TKOVOTTOI OEL TLG OLVELYKEG TNG KOVVIag TV BLRALOYPa@LK®Y TANPOQOPLOV,
ol Tedevtoieg exddceLg LTopovV Vo xpNOoLLoTotnBovy ylor ovolljTnon Ko ovakTnon
OTOLOVONTTOTE €100VG BESOUEVAV. OU®OC, O TPOGOVOTOALGUEVOG TTPOG TIG PLRALOYPOQLKEG
N YEG TANPOoPopiog oxedocLdS ToV, INUovpyel Lo oelpd TpoPANUETOY Tor omoio Ko Oo
TEPLYPOALPOVV GE EMOUEVT] EVOTNTOL.

v evétnTa Tov 0KoAoVOEl TepLypdpovTal GuvonTiKd ot Bactkdtepec VINPEGieg
T0V Z39.50. Xtn ocvuvvéyelo, mopovotdleTon to LoVTELO SeSOUEVMV TOV, KOOMG KoL M
YADOG O EMEPOTGEMV TNV OToio xpnoonotel.  atémiy, yiveton pio cva@opd 6Tov Tpémo
ovEKTNONG TV dedopévmv. TEAOC, TPy yivel ovo@opd GTLG LEAALOVTLKEG KOTELOVVGELG

TOV TPWTOKOALOV, TEPLYpAPeTHL N ootk 6To Z39.50 évvola Tov TPoPiA.

2.1 Ynnpeoieg

Ot duvortdtnTeg TOoL Z39.50 Kb Ko 0 Tpdmog Aettovpyiog Tov, kKabopilovrot omd
TIG VN PEGieG TIG omoieg TposPépet. o k&Be vnpecio, opileton éva GVYVOAO UNVLUETOV
to. ool Bor wpémel var avToAAoyBovy peto&V client kon server Kotd TN xpnomn Tng

VN PEGLOG.
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otd TV évopln Wog emtkotvmviog xpnowlonoteiton n vanpecio Initialization.
MoMg yiver n 6bvdeomn Tv SO VTOAOYIGTIKOV GuoTnUdTayv, o client otéAvel W Init
request KoL 0 server omovtdel e o Init response. ot TNV AVTOAAOYT] CLTH TOL dVO
GLoTHUOTO. ATOPOGILOVV TIG SLEPOPES TOPOUETPOVS TNG EMKOIVOVING, OTMG 1 K300
TOL TPWOTOKOAAOV TOV B xpNGLoToINOel, TO LEYEDOG TV TOKETMV TOL OOl LVTOAAAGGOLV
Ko dALa. Emiong, ylveton miotonoinon tng TautdTnTog ToV Xp1NoTtn Yo Vo eAeyyOel n

Yropén M un dtkondpotog tpdspfoong oto dedouévol To server.

H Search amoteAel 1 Pacikn vanpesio tov Z239.50. O client tédvel évor Uivouo
Search request 6to omoiot {ntdiel TNV avEKTNON TANPOPOPLOV BEOT KATOL®V TPOdLorypoL-
@OV OV B€Tel. AVTO YiveTon LEGM LG EMEPADTNONG M OTOl0L TEPLEXETON GTO UVLULOL CLVTO.
O server 00 TPEMEL VO LETOPPAGEL TNV ENEPMTNOT) QLLTT| OT YADNOG O ETEPWOTIGE®V TNG (1
TOV) VTOKeILEV®V TNYDV. MeTé TNV ekTéAecn] TNG, OTEAVETHL TioW GTOV client évor Uijvopo
Search Response [ie TOV TANOGPIOLO TV EYYPUO®OV TOV TNYDV TOL Ppédnkay vo 1Kovo-
TOL0VV TIG TPOdorypopég Tov Oplie M enepaytnomn. Eniong, oto unvopo neptéyeton ko évo
évoua to omoio yopoktnpilel To GHvoro amavtricewy. O client propel vo xpnoLomoicel
70 Gvopal 0rVTO V1oL LEAAOVTIKEG OLVOLPOPEG OTO GUVOAO CtLTO, G VEEG eEMEPMTIGELS (AGYO
MG WLOTNTOG TV SoTNPNTEDV KOTOGTAGE®Y TOL TPMTOKOAAOVL), 1 vor {nTtioel pntg
OVAKTNOT OPLOUEVEV GTOLYEI®V amd To GHVOAD owtd. To tedevtaio yiveton GTéAVOVTOG
o Present Request tng Present vinpeciog, n onoiow mpocdiopilel T1¢ mpog avakTnon

eyypaéc. O server omovtdiel 6TéAvovtag Ta dedouéva vt péco o évol Present Response

U VOULCL.

TéLog, n vanpeoio Close kaBopilel Ta unvoporto Close Request ko Close Response,
To omoior oTéAvovTon TPoKeEWEVOL vor AdPel Télog war Z39.50 ocvvdeon peta&H client ko

Servre.

Ye mepintwon mov cvuPel kémoro AdBo¢ Ko 1 dadikocion apyLtkonoinong, enepa-
Moneg, M avAakINong SeSOUEV@Y dev UTOPESEL VOL OAOKANpwOEl, Téte Tor unvouorto Init,
Search, Present kon Close Request, umopothv vor TePLEYOVV TOV KMILKS TOV AABOVE OV

éLoBe yopoL.

TéLoc, 610 Z39.50 opilovtol Ko oplopuéves AALEG VINPeGieg OTWE YLoL TOPASELYLOL

M Scan M M Sort, o1 onoieg SUMC dev OO LOG ATOLGYOA|GOVY GTNV THPOVCOL EPYOCTOL.
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2.2 Movtéro dedouévmv

Ipoxelévou vor emtevyBel dtodertovpyltkdtnto, Bor mpénel 1660 ol servers 6Go
Ko ot clients va €gouvv évar Kotvé LOVTELD avoipopdic, €vol Kowve LovTELD dedoUévVav.
10 Z39.50 10 povtého oo elvor pio eninedn AMoto medimv otnv omoia o client umopet
Vo SLOTLTTAVEL TIG EMEPMTNOELS Tov. H onuoctoroyio twv medimv kabopileton omd to
eKdotote TPOGIA (BAERE 2.5), dev xabopileTon OU®E KETOL0g GLYKEKPULEVOS TOTOG, dour,
00Ute cvoyetioelg et Tove. 'ETol emepmTOELS EKPPUOUEVEC G LT, €lvol Gov
EMEPWTNOELS EKPPACUEVEG TAV® GTO GYNUO Wog xaboduxrs oxéons (universal relation)
[U1182].

Ta medla vtd, otnv oporoyiow Tov Z39.50, amoxaAovvtonl Use Attributes. AvTi-
otolyoVv ota Znueto ITpdoPaong (access points) Tov Bocewv dedopévmy, (Le cuvtopio
>IT). Avtég Ba elvorl 0 6pog mov Bo yPMNGLULOTOLEITON GTOV OVOLPEPOLLOLGTE GE QL TE Ol
€0 ko oto €€N¢. H AMota twv ZIT dev eivon otortikn). Mropel vor eumAovtiotel pe véa 1
vo yivel TopaAnym opiouévmy, TPoKeéVoL N AMota vo elvorl KOTEAANAT Y10l EQOPILOYT
TOV TPWTOKOAAOL GE VEOV KOWVOTHT®V €Qaproyéc. To Tp®dto cHvoAo XIT mov oploTnke,
ovopépoviay o BipAloypopikd dedouéva ko amokoaieiton wg "BIB-1 Use Attribute Set”.
Metayevéotepal, Onuovpynomxay Kt GAAo, dnwg yia mopdderyuo to "CIMI Use Attribute

Set” mov OEVOVVETOL GTN LOVOELOKT| KOL YEVIKOTEPOL GTNV TOALTIGULKT] KOVOTNTOL.

2.3 TA®GGCO ENEPMOTNCEOV

To mpwtéKoAro opilel évar apOud omd THMOVG EMEPMTHCE®Y TOL UTOPOVV VO
xpnooronbovv. Ot Baotkol elvor d00o: o type-0 ko o type-1. O type-0 ypnoyuonoteiton
TPOKEWEVOL VO OVOTUPUCTIOEL UL YAMOGH enepmtiicewv 1 onoia dev kobopileton
oo TO0 TPWTOKOALO KOl TPOEPYETOL OO TOTLKY CUUE®VIOL HeTOED TV dV0 EMKOIV®-
VOOVIOV VIOAOYLOTIK®V GLOTNUETOV. &1L TéTolo Sumg dev cuvvtelel otnyv emitevén
dtorertovpytkdtntoc. O tomog type-1 eivol o Bootkdtepog ko KGBe Z39.50 server 1
client elvon voype®UEVOC VoL Tov ovoryvmpilel. ATotelel de, TN YopoKINPLOTIKY YADCCO
enepwticewv tov Z39.50.

O type-1 1ot0p1Ké amoxoAeiton ko Reverse Polish Notation (RPN). Avomoplotd
AOYLKEC EMEPMTNOELS, £XOVTOG Lol GVVTOEN OTNV OToloL TPATO CLVOLPEPETOL O TEAECTIG
Ko €mertor koAovBovV o1 tedestoiol Tov. H oOvtoaén avtr| dev dnuiovpyel aodeeleg
¢ TPOG TN oelpd exTéAeoNG, Kol €Tol dev amonteiton m xpnon mopevOécewyv. Ot RPN

EMEPWTNOELC UTOPOVY EVKOAN VO OLVOTTOPOLGTOOOVV GOV SLOOLK L dEVIPQL, LLE TOVE TEAEGTEG
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ooV E0MTEPLKOVE KOUPOVE, Ko TOLG TeEAEGTOLOVE Gty GUAAL 1 VTOdévdpa. To vor elvor
TEPLGGHTEPO KOATAVOTNTO YLOL TOV OLVOLYVMGTT), Ol ENEPWTI|GELS TOV Ot TopovGLélovton amd
€0 ko 6to €€, dev Bal eivart ot RPN Lop@1| ToLG,.

Mo GTOLXELDONG EMEPMTNOT OmoTEAEITON OIS évory Gpo ovallrTnong Ko amd Ui
Moto mpocdiopiou®y, ot 0molol amoKOAOVVTOL TTOOOOLOOLOTIXES LOLOTNTES (attributes).
'Evog 6pog umopel vor €xel TOAAEG TPOGdoploTLKEG 16T TEG. [TEPIEGATEPO TOAVTAOKEG
EMEPMOTNOELS UTOPOVV VoL Yivouv He TN xp1rion TV AoyiKdv teAectdv AND, OR Kou
AND_NOT. Mo ovoipopé 6TLS SuVOTOTNTEG KOl GTO TPOPBALOITOL OIS TETOLOG YAWMCG G
yivetal 610 [CGMPI6]. 'ETG, Yio Top GLOELYILOL, 1) EXEPWTNON TOV OVOLNTEEL TOL LOVGELOLK AL
ovTikeipevao, to oroia cuoyetilovton e Tov pwo TS EAANVIKNG enavéiotoong Odvooéa

Avdp0UT00 Kol ypovoroyovvton 6To €tog 1821, exppdletan mg eEnc:
PersonalName="Androutsos" AND Date="1821"

6mov to. PersonalName kou Date givon onueio tpdosfoonc.

O1 TpoodloploTikég 1OLdTNTEC dlvOouV, OTN YAMGOO ENEPMTCEWY, UEYOAVTEPT) EK-
opooTikdTNTA. MEYpl oTIyUng €xovv oplotel 6 THIOL TPOGAOPLGTIK®Y 13L0THTWY. O
TPATOG TOTOG Bempeiton 6t elvorn ta ZIT. Yrdpyovv, eniong, ot tomot Relation, Truncation,
Position, Structure xon Completeness. To. Relation meptyppouvv I ox€0m mov Oo mpénel
vo €xouV ToL ovokTOpEeVa dedopévar Le Tov ovallntovuevo 6po. 'ETot, Yo tapadetyua, m

ENEPWTNON:
Date="1810" AND Relation="GreaterThan"

ovalnté To ovTikeievo Tov cvoyetTilovton e NUEPOUNVIES LETAYEVESTEPES TOV €TOVG
1810. Tow Truncation ypMNGLOTOLOHVTOL Ylor vl NTHOEL Ue BEOT TUALOTO CAPOPLOUN TL-

KAV, OTOTE, N EXEPATNON:
PersonalName="Andr" AND Truncation="Right"

ovolnté to avtikeipeva mov cvoyetilovton pe ovopato mov opyilovv e to YpoppLo
”Andr” (6o nAodry éxovv v popen “Andr+”). Ta Position, Structure kol Completeness

attributes de 00 LOG TG OAGOVY BTNV epyaGio ovTh.

2.4 Avdaxnomn oedouévmv

H onévinon oe pia enepdnomn tov xp1riotn eivon éva 6hvoro dedopévmy. To GHVoLo

oLt €xel kémolo dvouo Tov To yopoktnpilel kot Kével duvath TN XPNOLLOTOINGT TOL

Iodvvng Beieypdixmg
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o€ UETAYEVEDTEPES EMEPMTNOELS. TO GVUVOLO TV dedopévmv eivor o Aloto, tng omolag
o otoryelon avoryvmpilovton amd T 6éon toug péoo e ovTY, divovtog Tnv duvatdHTnTo
GTO YPNOTN VO OLVOLPEPETOL GE OLLTE TOL TOV EVOLOLPEPOLY VOL OLVOIKTTGEL.

To, dedouéva ToV eMOTPEPOVTOL 0t TOV server otov client, 6o mpémetl va Exovv Lo
ovykekpiuévn Kwdtkonoinon. Ot duvatéc Kmdtkomotoelg opilovion omd 10 TPWTGKOALO.
Mo tétola elvon, yiow mopdderypo, n US-MARC, n onolo. amotedel piow Alotor dedopévmv
xopls poldouoto, ToploTdvel MAOY| €yyYpPaQéc TEwTns xavovixns uooens (INF). H
Kmdtkonoinon ovtr ypnolwonoteiton Kupimg yoo Piploypogikd dedopévo, dev eivort
OU®G KOTEAANAN Yior un eninedeg eyypaeés (€yypopéc e NINF). I'ol TETOlEg TEPIMTMOELG
xpnolonoteiton o devtepn kmdikomroinomn mov opiletat amnd to 239.50, n Generic Record
Syntax 1 1M mo ocvvtopo GRS-1. H kmdikomoinon outr] elvon opKeTE EKQPOCTIKY Ko
umopel vo. TapooTGEL SOUNUEVES EYYPOPES, OTMG OPLOUOVS, OAPOPLOUNTIKE, ELKOVEC,
SGML xeipevo, kxo0ng Kot GOVOETOVE TOTOVS. AGY® TNG LEYEANG EKOPAGTIKOTNTAS TNG,
omoTeAel TV KOTeEoYNV YPNOYLOTOLOVUEVT KWOILKOTOINoN O €Quployéc Tov Z39.50.
TéAog, Lo GAAN, GLY VA cuvovTouevT, elvon | Simple Unstructured Text Record (SUTR),
N ool Kmdtkomotel évar ko LGvo aA@aptOuUNTiKé. I'al 1o Adyo ouTd €)El TEPLOPIGUEVES
duvatdTnTeg AL TOAD AT Kot €0KOAN VAOTOIN oM.

AveEGptnTo amd TNV KodKomoinon mov 8o ckoAovnBel yio i eyypaés, n doun
ToVG, MNAadn Ta tedia (elements) TOL TEPLEYOVV KL 0 TPOTOC TOPATUEN G TOVS oL TPEMEL VoL
etvon eniong ovotnpd kaboplopévoc. TIpokeUEVOL VoL KOAVPOOHY SLoPOPETIKES OLVEYKES
xpPNoTav, cuviibmg opilovion 6Vo 1 tplor StoPopeTikd €ldn avaxTouevwv €eyyoapmv
(retrieved records), ue dtoupopeTikd mediao ko doun kobepiol, omd Tig omoieg o client umwopet

vo emMAEEEL G TToLoL OEAEL VoL ETVOL TOL AVOKTAUEVOL OO TOV server SESOUEVL.

2.5 TIpooir

o TN 6OoTH EQAPLOYT| TOL TPWTOKOALOV ElVOL AMOPOITNTOG O OPLOUGS KETOLOV
mpo@id (profile). To meogiA ypnoyloroleiton yioo vo, KoBopicer Tov TpOTO CUUTEPLPOPEIS
TOV TPWTOKOAAOL GE L0 GLYKEKPLUEVT Aettovpyia 1 yevikdtepo G Lo eQoproyn. Me
TOV 6PO GLUTEPLPOPE VOELTOL 1) ETLAOYT] TV TLULMV SLOPOP®V TOPOUUETPWOV, TMV VI PECLHOV
KOO®S KO TOV SLaOpmv Y opoKTNPLOTIK®OV Tov 0o vrootnpilovon, dtav KAt T€T010 dev
KoBopileton crvotnpd amd 10 TPpwTOKOALO. 'ETo1, 6 éva mpogiA unopel vor koBopilovron
to Enueio [MpdoPoong, ot vrootnpiloueveg VINPEGieC, TO LEYEDOS TV AVTOAANCCTOUEVOV

TokéTOV, Kot GAAo. Eniong, kG0e mpoil kobopilel ko eEunnpetel Tig aviykeg Kémolog

Turuo Emoetiung YroAoyiotov
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GLYKEKPLUEVNC KOIVOTNTOG,

Méypt orjpepo €xel 0pLoTel EVOIG LKOVOTOINTIKOG 0p1OUSS o Tpo@id Tov Z39.50 Yo
Stdpopeg epoployég [0C). To mpdto TPoPiA mov opictnke fytav To Bib-1 profile [ANS95],
Ko ovoipepdtoy o€ BipAtoypogikés mnyég dedouévmv. H peténerta ovarykn yiow xprion
TOL TPOTOKOAAOV KOl G€ GALEC EQOPUOYES, 0dynoe otn dnuovpyia véwv 6mmg to CIMI
profile [proa], To oroio amevBVvveTon 6TV KOwvdTNTO TV Hovoeimv kot 10 AQUARELLE
profile [Ltd97] to omoio Tdpa avanthooeton. Yrapyovv Kot GAAa Tpoeid onwg to GILS,
10 WAIS, 10 ATS-1 KA. AVOALTIKT 0vOLpopE GToL TPOPIA 0LVTEL O OVOLYVOGTNG UToPEl VoL
Bpet otov emionuo k6uPo tov Z39.50 [0Cl. ot Tov oplopd KOs vEéou TPoiA, yiveton
TPOGTEOELD X pNGLOTOINGNG GToLYElWV TOL £Y0VV 110N 0pLoTEl Ko G GALCL, [Le GKOTS TNV
660 10 dLVTS HLIKPHTEPT SLoLPOPE LETAED T®V SLOPOPETIKAY TPOPIA. ATMTEPOG OKOTHG
etvon évag eneepyootic vor umopel vor deytel Ko vor amavTi|oEL ETEPMOTIOELS 0md GO
10 duvarTd TEPLoGHTEPOLG clients Tov vVOoTNPi{ovy SoopeTIKE TPOPIA, TPEYUOL TOV

onuaivel peyolhtepn SLAELTOVPYLKOTNTAL.

2.6 MellovTIKEG EMEKTOOELG

IMopdAho TOL M YAMGGO eEMEPMTHGE®Y TOL Z39.50 umopel va xpnoiuonon el néve
ot TOAADVY EL0WV TINYEC OEGOUEVWVY, 1| EKOPOCTIKOTNTE TNG EIVOL CLPKETH TEPLOPLOUEVT| GE
GY€0M LE VTN TOV GYECLOKMV 1 OVIOKEVIPIK®V YAOWCT®V ToV Bdcewv dedopévewv [FCl. H
EKQPOOTIKOTNTOL TNG YAMSo0G SQL eivor opkeTd pLeydhn Kon yiveton oekpuor peyodhtepn
otv SQL3 [DDY95]. 'ETot, TpoTtdbnKe 0 EUTAOVTIGUOG TOV TPWTOKOAAOL UE SUVOITOTNTEG
enepotioemv SQL, ko T dnuovpyio tng Aeyouevng Z39.50/SQL+ ékdoong [BFIS].

Tnv Z39.50/SQL+ uropei vou tn det kowvelg cav po enéktoiem g €kdoong 3 tov Z239.50
TOL VILAPYEL CIUEPDL, KOTAPEPVOVTOS VO OAOKANPMGEL TIG SUVATOTNTES TNG EKPPOCTIKNG
YA®coog SQL pe tig duvatdtnteg Tov Z39.50. Mo tétota eméKToiem eivort ToA) omodoTiK
(0ALG G TeploploTiKTy) o€ TNYEG TANpopopiog ot omoieg dtorxelpilovton SQL Pdoeig dedo-
pévov. Tapéyeton €161 M SLVUTHTNTO GTO XPNOTN VO £XEL EVOL LOTNPNTEWY KATOGTECEWDY
TPOTOKOALO, Ko (ot 1o LpT YADoGo SQL dtov Bor GLVIEETOL GE OUTOUOKPVGUEVES KO
Kuplwg etepoyeveic faoelg dedouévay.

Mo vo emtevy Oel kbt tétolo oto [BFI8] mpoteiveton n dnuovpyio evog kovoHplov
TOTOVL ENEPWTIGEWY, OTMC O type-1 oL B acmoxodeiton type-SQL kou Bo eivor GOUE®VOG
pe 1o mpdtumo SQL3. Amddelén tng AettovpylkdtnTog TS 16éog Tng xpnong SQL, elvor

10 épyo ZINC [FC] oto movemotiuo tov Queensland tng Avotpoiioc. H 1déa ovtn

Iodvvng Beieypdixmg
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oamoteAel piar TOAD GoPopr TPOTAON KoL 1| EVEOUATOON TNG GTNV EMOUEVT €K306T TOL

TPOTOKOAALOVL Bempeitat TOAD mOovT).

Turuo Emoetiung YroAoyiotov
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To mpoBAnuO TG LETOEpOONG

310 KeQGANL0 0L TO CVOAVETON TO TTPOPANLLOL TNG LETAPPOLOT G (Wrapping) TO 0tolo amoTeAel
Ko 10 KOp1o Béua tng epyociog avtig. To mpoPANe ovtd meptAopPéivel Tn HeETEEPOION
EMEPOTNOEMV EKQPOCUEVAOV TTEV® GE KATOL0 LOVTELD, OE EMEPMTNOELS TAVM GE KATOL0
GAAO. Mio TéTOl0L LETATPOTT] YIVETOL UE UETEPPOOT TMV SOUK®MY GTOLXEI®V TOL €VOG
HovtéAov, oto doulkd otolyeior Tov GAAOV, KOOMDG KOl TOV TEAECTAV TNG YAMGGOS
EMEPOTNCEMV TOV TPADTOV, OE TEAEGTEC TNG YADNOGCOC EMEPMTHGE®Y TOL deLTépov. To
OTOTEAEGLOTO TOV EMEPWTIGEWY OOl TPEMEL KL QWL TEL LLE TN GELPE TOVG VO LETAPPOLTTOVV

omd 10 évol LOVTEAD GTO GAAO.

v evétnto mov okoAovBel opileton to TPOPANUA TN HETAPPAONG EWSLKE Yol
v mepintwon 1oL Z39.50. N Guvé eLo TEPLYPAPOVTOL TO PactKOTEPX TPOPATLOTO TNG
KOTOOKEVCEVHG Z39.50 server ToL 0Toio KEvouv eovepn) TNV avaykm Yrapéng Kamolog ovv-
TOLOTOTOINUEVI G LEBGSOV Y1l TOV KOBOPIGUS TOL TPOTOV AELTOLPYIOG TOV UETOLPPAGTH.
TéLog, yiveton (o TapovGioeT TV TPOTOV LAOTOINONG KoL AELTOVPYIOG LETAPPOLOTHV
KOTOOKEVOGUEVOV GE dtdpopa. €pyo. O Tpdmog Le Tov omoio yiveton m LeThppoom lvort
oTev@ ouvdedeévog e TNV 1EBodo M omoior oukoAoLBElTOL YL TNV OAOKANP®OT Ko
dtayeiplon g eTePOYEVOVS KO KATOVEUNUEVIG TANpOoYoplac, KoB®S eniong Kol Ue TO
eldog ¢ vroxeipevng TNyNs. 'ETol Bo TopovcelocTovV TEPLTTMGELS GOV 1) VITOKEILEVT
M unopel vo elvon votnua Atoyeipiong Baoewv Aedouévmv (Database Management
System), 1 TVotnuo Avaxktnong [Anpogopidv (Information Retrieval System). Eriong,
10 cvotnua umopel vou etvor o Wnotokny BipAtobrikn (Digital Library) 1 évor Zdotnpuo
OLoxMpwong ITAnpopoplav (Information Integration System).

15
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3.1 Opiouég Tov TpoPAnLoTog

>INV TANO®MPO TOV TNY®V TANPOPOPLHOV TOL BPiGKOVTOL GTUEPO GLVIESEUEVES GTO
SlKTLO, GLVOVTA KOVELC TOALEC BLOLPOPOTOLGELG WG TTPOG TO £100¢ TV deQOUEV®V (ELKOVEC,
kelpeva), To Héoo amobrikevong (ZABA, apyeior 8i6Kov), T0 LOVTELO TOPBEGTOONG GTOV
VTOAOYLOTY| (CYEGLOKS, OVTOKEVTPLKO), 1] KOO KOL TOV TPOTTO LE TOV OTTO10 EMLTVYYAVETOL
npooPaon oTig TN YEG LTES. Tlor TV eN{TELEN TNG SIHAELTOLPYIKOTNTOG KOIL TNV OLTOTPOTTH
TOL YPNOTN OO TNV CVEYKT YVAOOTS TV SLOPOPOTOIGEMY CLTAV, Lol AVCT) TOL GUYVE
yxpnowonoteiton [GMHI*95], eivorn 0 optopdg evag Ko1voh LOVTELOL LE TO 0010 0 YPHOTNG
GuVoALdGoeTon, opilovTag G QVTO TIC ENEPWTNCELS TOVL Kol AoUPdvovtog, eniong oe
0T, TIG OOV TY|GELS.

Gt and wo T€Tole TPOGEYYLon omaLTtelTon, 1 dSuVaTHTNTO LETOTPOTNG OO TO
évor LOVTEAD O6TO GAAO, KO TILO GULYKEKPLUEVO Otd TO YEVIKO UOVTEAO GTO LOVTEAO
dedopévmv g Kk&be YNNG Kol tovamoAly. Mo tétoto dtodtkocior vAomoteiton amd
ELOLKA TPOYPEULOTO-EPOPUOYES TOL OTTOTD, OTOKOAOVVTOL UETOPPO.OTEG (Wrappers). Ot
UETOPPOGTES TOTOOETOVVTOL TTAV® Omd KEBe Ty mAnpoopiog 6mmg @oivetonr GTo

oxnua 3.1.

Common Data Model

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

-
n
L

Relational Obj Oriented Structured
Database Database Files

Iyquo 3.1: Tevikn apyLTeEKTOVIKT| LETOUPPOIGTHOV KO KOVOUH LOVTELOL SEQOUEV®V

SOHUPOVOL LE TNV TPOGEYYLoN ToL Z39.50, 1660 TO K01V LoVTEAD 0G0 KO 1| YAWGGO

ENEPMTHOEMV CLLTOV elvor KaBOPLoUEVES OTd TO TPWTOKOALO Ko 0t TO OVTIGTOL 0 KAOE

Turuo Emoetiung YroAoyiotov
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Qopa TPOPIA.  aTé TNV elooyOYn Hog véog Tnyng, ovtd mov xperdleton vou yiver eltvar
N KOTOGKELT] TOV KOV TNG UETOPPAGTN O 0TO10G AELTOVPYEL Thvm o oL TY, Ko KEVEL
TIG LETOTPOTEG OVAUECO GTO LOVTEAO TNG KO 6TO HOVTEAD TOV Z39.50. Avolvtikd, ot

Aertovpyleg mov mpémel vo emteAet évog Tétolog Z2.39.50 petappaotic eivor ot akOA0VOEC:

e Metd@poom Tov LOVTEAOL TOL Z39.50, 6TLC dOoUEC KoL TN ONUOGLoA0Yio TNG VIOKET -
puevng Tnynie. Mo cvykekpiuéva, to. ZIT 100 Tpoid, 6o tpénel vo petoppdlovion o

oxéoelg, pOAOLG, KAGGELS, KAT.

e Metdopoomn Tav enepwtiicemy type-1 mov eO&vouvv 610 Z39.50 server, 6tor SOULKE
otolela TG YAdooag enepmtiicemv ¢ mnyNs. 'Etol avdioyo pe to €100g g
TNYNS T AOYLKE IATPOL TNG YAWGGOG type-1 Oo petartpémovtol o€ enepmtiioelg SQL,

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

e H tpitn Aettovpyio mov mpénetl vor VAOTOLEL Elvail 1| LETATPOTT] TOV OMOTEAECUETOV
TOV ENEPOTNCEMV OTIC dOUEG, dNAadN OTIS eyypopés, mov kobopilovial amd To
poeid. To dedouéva, omd TNV opyLKY| TOLG LOPPT], OO KL oV €lvor otV TY|, 0lPov
UETOTPOTOVV OTIG KOUTAAANAES €YYPOQES (records), TPEmel vor KWALKOTOINOoUV e
Béion xdmolo omd T1¢ Tpokabopiouéves kmdtkorotrioelg (GRS-1, USMARC, SUTRS,
KAT).

3.2 MpoPfAuoto KOTOOKEVNG LETOPPOOTN

H dnuovpyia kot 0 KaBoptoudg tne Aettoupyiog evog LETOPPOOTH ElVOL YEVIKE o
xPOVOoPOpo Ko e opkeTég duokoieg dtadikacio. Bootkn duokoAia amwotehel n ueydin
TOLKIAOUOPQi TV TNY®V dedoUévmv Tov UTopovV vor VtdpEovy. H vrokeipevn Tov

peTouppaoTh TNYY| Uropet vo elvou:
e XVotnuo Avéktnong [Anpoeoptdv (IRS),
e XVotnuo Atogxeiptong Booewg Aedopévav (DBMS),
e XVotnuo Bdong I'vioong (KBS),
e Bdon eixdvav, k.o

AMAN dvokoAio elvon To 6T T0 Z239.50 KaBopilel povéyo tn onuoctoAoyio twv XIT

KoL Oyl Tov TOTO KoL TN Hop@r Twv dedouévav [ANS9I5]. 'ETol 0 LETOPPOOTNG TPEMEL

Iodvvng Beieypdixmg
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vo. VAoTotel TOAAEG POpEG eKTOS TMV GAA®Y KO LETATPOTEG TOTV 6oL ovTo Kpiveton
OmOPOLTNTO YO TNV VTOPEN SLOAELTOVPYLKOTNTOG,

Bootkdtepn Ko duokoAdtepn dtodikacio eivon 0 KoBoPIoUOS TV OVTIGTOLYIGEWY
peto& Tmv ZIT ko Tev mediov Tng TyNGS. AT6 Tn Ui peptd eivor 0 6Ta0epdg KOG TOV
739.50 pe to mpokobopiopévo XIT kot and TNy GAAN 0 TPoKoBoplorévog eniong KOGUOG
™m¢ TNYNG. AvTté mov KOAEITOL VoL KEVEL O KOTOOKEVAGTHG TOL UETOPPOGTH elvor M
evpeon avtiotolyicemv LeTo&D Sopdv Tmv 600 aVTdV Kdouwv. Me dedopévo 6Tt Lévo 1o
ONUAGLOAOYLKGS KoL Gl TO GLVTAKTIKS Ttepleyduevo Twv ZIT opileton ord 1o TPpwTOKOALO,
ot avtiotolyioelg uTéc Oo elvon onuoctloloyikés. H edpeon ovutdv umopel vo elvon apKeTd
oA}, TOAOTAOKN 1 adbvortn. AvTO YIoTl | oNUOGLoAoYIKY| TANpogopio kémolov XIT
umopel vor ToploTAveTol pnTd, OmdTe N ovTloTolyIoN elvorl TeTpupévn, KPLUUEVT, OTOTE
omoLtelTol 0 oplopdg Kémolog dGyYng (view) LEGM TNG YAMOGOC EMEPOTNGE®V TNG TNYNG,
N avOmopkTn, omdte to ZI1 dev umopel va vrootnptyOei. Ot opyaviouoi mov kobopilouvv
o0 TPoPiA, @povtilovv wote To XIT vo elvon opkeTd Kol TAOHOLL GE EVVOLOAOYLKO
TEPLEXOUEVO, MOTE VO, LKOVOTOLOVV OGO TO dLVOLITO KOAVTEPX TIC OLVEYKES TNG KOLVOTNTOG
otV onoia To TPOPIA amevdvveTal. QoTdo0, eMELdN| elvor SVGKOAO Vo TPoPAe@OOVY GAeC
01 JLVOLTEG TTEPLTTMOEL TAT|POPOPLMV, TOL UTOPEL VaL €YEL Lol TNYT ULOG GUYKEKPIUEVIG
KOVETNTOG, B0 LITEPYOVY TEVTO TEPITTAOCELG U1 VITOSTNPLLOUeEVOVY ZI1.

AAAO TpSPANUa elvon N amoitnon omd To xpriotn mov opilel Tig avTioTol ioELg, TNG
TOAD KOANG YVAOON G TOG0 TV XIT Kol TNG GNUOGLOA0YI0G TOVE, GO KOl TOV EVVOLOAOYLKOV
OYNUOTOG KOl TNG YAMOOOG EMEPMTNGE®Y TNG TNYNS. To mpdPAnuo yiveton axduo
UEYOAVTEPO LE TO UEYAAO OPLOULO TMV SLOLPOPETIKADV TEYVOAOYLOV TV TNYMOV.

TeAerdvovtag, 0o tpémetl vo onuelwdel GTi dev €xel Ppedel KAmo1og vTOUOTOC TPOTOG
YO0 TOV K0BOPLIOUOS TNG LETEPPOONS. ZuVviBme, 1 OAN dtadikacio yiveton omd to ypMot
UE TO X€pL KO Ol ovVTLoTOLX{oELS SNABVOVTOL pPNTAC amd avTdv. ZOUemvo Le to [AK9IT],

TPOTOL £6TM KOl UL TOUATOTTOINoN G TNG dtadtkaciog elvon e€atpetikd ¥ prioLLot yloTi:

Oumnyég mAnpogopiog e evilaeépovto ototyeio elvor Tépo TOAAEG Kou eTepOYeEVELC,

oKOUO KoL €GO GE ULaL LOVO GUYKEKPLUEVT] KOLVOTNTOL.

Juvex g ELoGyoVToL VEEG TINYES OEOOUEVAV LE SLOPOPETLKE LOVTELD, GYTLOITO KO

uedddovg mpdoPoong n kébe pio.

H popon|, n doun} KoL ToL TEPLEYOUEVOL TMV TNYDV GLYVA LETABEAAETON.

H yprion 1oV petappootdy yvopilel peydin eEdmiwon criuepo.
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I'iveton Aowmdv @ovept| M xpNOUOTNTO LEBGSWV TOV TElVOLV TTPOS TNV KortevHvve™n TG

QLTOUOITOTTOINON G TNG Stadtkociog aLTiG,.

3.3 Merogpootéc Z39.50 o ¥noroxég Bipriodkeg ko Movoeio

3.3.1 Xvomuoto Aroyeiptong Béoenv Aedouévov
3.3.1.1 Xyeciok6 CABA

Mo epopuroyny tov Z39.50 méve oamd oyeolwokég Paoelg dedopévov (SYBASE,
ORACLE) €yet yiver om6 10 tvotitouto CNR-CNUCE oto thoicto tov épyov AQUARELLE.
>0 [SL97] yiveton o oevoduTiKY| Teptypogri Tov Tpomov vAomoinone. H mepintmon tov
oYeCLOKWY PAoemv elvor opkeTd SopopoeTikn amd TG TEPINTOGELS TV ZAIT Tévem 6To
omolo otnpiletor n errocoeio tov Z39.50. '‘Etol Bo mpémel vor yivouv ol amapodtnTeg
evépyeleg MoTe va TPocdoBohy 61N PAom dedouévmv, SuVOTOTNTEG OVTIGTOLXES UE CLVTEG
TV ZAIT oL omoToHVTOL Omd TO TPWTOHKOAAO.

Mo Stopopd etvarl 6T oTig BAoelg dedopévav dev LIAPYEL N €VVOLOL TOL GLVOAOL
amotehecuditav (result set) Tnv omoiot 0 ¥PNOTING UTOPEL VoL OVOLPEPEL KOl VOL Y P OLLLO-
momoel o€ petayevéotepeg enepmtiioels. Emiong, n avdktnon kot n wopdotaon eivol
d00 dropopeTikég Aettovpyieg otor TAIL, oAAG 6T BAoelg dedouévmv o xpriotng Lol pe
mv enepdnon kabopilel T mepleydueva Ko T Loper} Tov Bo £(0VV TOL OVOKTMOUEVOL
dedopévol. H Bootkn dtopopd etvor 4Tt otor AT 1 mAnpogopio €xet pwio "eninedn’ doun o
ovtifeon pe v dounuévn opydvmon Twv TABA tov amonteiton yio tny enitevén g 3NF.
Eniong, oto ZAIL 1 ootk amobnkevuévn tAnpoeopio eivor ’to xellevo”, 1 yevikd évo
GLYKEKPIUEVO €100C OLVTIKELUEVOV, TO OTO10 OLVOLKTATOL KOl GTO 0olo OAeg Ol EMEPMTH-
oelg avoeépovtor. o mopdderyno n enepdtnon Date=1998 ce o fiAtoypopikn mnyn
dedopévov, Bor ovopépeton otor Keipeva pe nuepounvio 1998. Xe avtifeon, otig Pdoelg
dedouévmv, umopel vor {ntnoel n avéktnon onolovdnote otolyelov Tepiéyeton otn Pdon,
(m.x. oe Biproypaeikiy Béon Oo uropovooy vo {ntnlovv tpdocwna, Nuepounviec, KA.
KoL Ol uoévo Ketpevoy) mov {omg ylor TNV ovEKTNoT] TOL VO OTalToHVTIOL EVAOGELS V0 1
TEPLEGOTEPMV TIVEK®V. TELOG, N crvTioToi)lom 6Tl ZABA eV elvou TAEOV €VoL GLVTAKTLKO
TPOPANUA, OAAG éva o SOVOKOAO EVVOLOAOYLKO TTpOPANUo. TTo GuyKekpiuéva, Yo vo
vivelr cwot aviietoiyion, Oo tpénet apyikd va Bpebel otn Bdon n akpprig onuoctoroyio
tov 11, k6Tl Tov {6m¢ Vo omotel TOAAES Ko TOAVTAOKEG ENEPMTNOELS.

Onowodnnote vAomoinon oavtietoiyiong XIT kot dopuwv g Pdong, Bo mpénel vo
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otmpileton oty opyn 6TL 10 110N VLGP OV GYTiLe dedopévay dev B Tpémel vor LeTaANOel.
Ao elvan ot duvatég mpooeyyioels. H mpatn elvol n xpnoonroinon fondntikdv mvakmv
ot omoiotl 00 TEPLEY OV TANPOPOPTIES VIO TOL TPMTOPYLKE KO EEVOL KAELOLE TOV TLVAK MV KO
GAAo LéTo-Oedopévor TaL otoia Oal KaBodnyoHv TN dNULOVPYIC TV KTAPOLTNTOV EVACEWV.
H deVtepn elvon 0 opropdc dyewv pésm SQL. T'ia TV vAoToiNnoM TG TPOTNG O LTopovGe
vo ypogel pior eldikny epopuroyn n onoion vor Stofdler Tig mAnpoopieg ovvTég omd Touvg
TVOKEG KOl VO VAOTOL0VGE TIC OMaPOiTNTEC GUVOESELS. ZVUPOVOL LE TOVES GLYYPUQELS
tov [SLI7], 0 devtepog TPOTOG elvarl TPOTIUATEPOG Uior Kot Bonbdel mepltocdTepo oTN
ot pnon TG GLVETELNG TNG BAOT G O TEPIMTAGELS CAALYADV.

Ot avTietoyicelg Twv dtapdpmv 1T elvorl opKeTd TOAOTAOKES Ko apKETE dLOLPO-
petikéc ueTaSv Toug, KAETL IOV KaloTd SVGKOAN €mg adhvotn TNV VAOTOINGY TOVG UE
oA EMAOYEC TIVEK®V Ko TPOPOAMY.  &Tl TETOL0 KAVEL ovoryKoilo TOV OpIGUS ULOG
SLolPopeTIKN G GYecLakN G OYng yiow k&Oe XIT.

o v amobrikevon Tov avtiotolyicewv tav XI1 pe dyelg e fdong, dnuovpyn-
onxe évog PondnTikdg mivakog o onoiog kpatdel Tnv €kepocn SQL mov opilel Tnv oym.
O oplopdg Tov Tivako vTov Eaiveton ToPoKET®.  Gbe TAELAS VTOV CVTIGTOLYEL GTOV

oploud piog avtiotoiytonc-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 Tov Tapoméve Tivorko Tor UV TIKOTEPO o oy evalapépovtog tedio elvou:
e Useld: To ZIT 7o ontoio n dyn avtiotouyet.

e Pdb: To évouo tng Béong otnv omoic oviikouy Ot TVaKES TOL GLVOETOLY TNV Sym.
Av1é eivon amopaitnto yorti vdpyel mepintmon évog Z239.50 server vo dtoyerpileton

&0 M meplocdtepeg PAoels.
e cType: TIpdkerton ylo évo medio T0 0moio ¥PNOYLOTOLEITHL Y10l GUVTOKTIKES UETOL-
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tpomés.  abopilel e GAA Adyia oy 1 epmTovUeVT 6TV Z39.50 emepdtnomn tiun Tov
Opov Ba mpémel va cuppeTdioyel oty SQL enepwtnon Oonwg eivon, 1§ av Ba Tpémel va
yivel 6e vt KEmolog LetooyMUATIoUOC. To tapddetyo n enepdtnomn Date="1998”
Koté T petortpornn TG o€ SQL Ba mpémer vo NG auporpefovV o quotes GOUPOA oV

10 edio ot Péion mov avomoploTd TNV Nuepounvia eivon THmoL integer.

e FromJoinExpr: Amoteiel tnv éxkepoon mov Oo vrdpyel oto from tufquo tng SQL

EMEPWDTNONG OPLGULOV TNG OYMG.

e WhereJoinExpr: Ouola, 6o omotedet tTnv €k@paon Tov where TUUOTOG TG EXEPMTN -

ONG 0pLGULOY TNG dYMcC.

Mo emepdTnom Téve oe Kamolo XI1, petoppdletal otnyv SQL enepmdtnon:

select distinct ID
from<searchview>
where <condition I>

order by ID

0mov M <search view> &ivol n dym yio T0 cvykekpipuévo ZIT 1 omoio opileton amd
K&mowor €yypory tov mivoko aglmap mov pHoMG meplypdonke, kol <condition I>
K@motlol meplopiopol ot onoiot Bacilovror otig TiHég Tov €xel Béoel o yxprioTNg oTNV
7.39.50 emepmtnon.

Agdopévouv tov 6Tl oTig Pdoelg dedouévmv dev VITAPYEL M €vvoleL TOL GLVOAOL

OTOVTHGEWY, Yo VaL SLortnpnBovV tor amoteAéopata, opileton évog mivakog, 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 mivoko owtd To 1sID elvon 10 dvopo Tov cuvoiov amaviricewy, docPos givorl
Béom NG CLYKEKPLUEVN G TAELASG GTO GVVOAO amavTiioewV, ko docID eivon 0 povoditkdg

KONKOG 0VOryvVAPLON G TOV O£G0UEVOD TTOV OLVOLTTOPLOTA 1 TAELEOOL.
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o Vv avakTnon KEmolog GLUYKEKPIUEVIG €YYPOPN G Otd TO GHVOAD OTAVTHGE®VY,
xpnowonoteitol 0 mivokog aglrs TPOKeEWEVOL vo Bpebel 0 Hovodikog KMIKOS TG
eyypoenc. 'Emerta, yiveton yprion (oG cuvaptnong n omoior Aapéver cov Opiouo Tov
HOVOLdLKS KK TNG eYYPOPNg KoB®G eniong Ko To €180 TNG eYYPOPNG TOV TPENEL VoL
emotpoeel otov client (full, brief, kAx.). H cuvéptnon cvt eivon vmehouvn vo oevorkTi|oet
OAoL Tow otorttovpeva edior otd T PAoM Ko VoL ToL SOUT|GEL LE TOV TPOTO TOV CVOQEPETOLL
670 TPOPIA, vo To Kwdtkomouoel o€ GRS-1, Ko va To eMOTPEYEL, DOTE VOL GTOAOVYV GTOV
client.

H npocéyyion ot etvar opxetd koA, 'Evo Bacikd ototyeio elvarl 6Tt ot andyelg
Bplokovtol anobnkevuéveg Léco 610 GHOTNUO, TO omoio ko Tig dtoyelpileton. 'Etot,
UELGVOVTOL GTUOVTIKG O1 VTTOYPEWGELS TOV XPNOTN YO TN CWOTH dloryelplon Ko GUVTH-
pnon avtayv. 'Evo GALO peydAo mheovékTnuo elvon 6Tt yiveton TApNG EKUETEAAELOT TG
YA®GooG eneptiice®v SQL, n onoio elvon apKeTE EKPPAGTIKY, KAOMDG KOl TOL G LOTOG
¢ Béonc. Mmopel nAodi] Kovelc va xpnGLULOTOI GEL TN GNUAGLOAOYLKT TATNPOQOPIio TOV
VIEPYEL OTOV TPOTO dOUNONG TV dedopévmv g Bdone. H avtiotoiyion ZIT ko dopmv
™™g Péiong dev elvarl LOVE) O GUVTOKTIKT) CAAG KOL GTULOGLOAOYLKT]. AV 1| GTILOIGLOAOYIOL
Kkémolov XIT Bpicketon amodnKevuévn ot BEon, e Tn xpNon TG EKEPUCTIKTG YAMGOOS
enepOToe®V, umopel va ovoktnBel kKo vow xpnowpnorondet. 'Ectm, Yoo mopddetyno, 0t
ot Béomn vrdpyel o mivokog Date pe medio tnv nuepounvia (date) Ko tov TOTO NG (type).
To XIT DateOfPublication unopel va aovtiotory160et otig douég Tng Pdong av opltotel n dym

Date_of_Publication wgeic:

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

}

Mo 6ym oty ovcio dev elvon Timote GAAO TOPE L0 ATAVINGT OE U0 EXEPWTNON.
Otav VIEEpyoLV TOAAEG amdyelg eivor eLGLKS vor VTGP oLV Ko SLd@opeg Heta&l Tovg
ocvoyetioelc. o mopdderypo 0o andyelg umopel vor elvort evieAdg oicvoy€Tioteg | n wio
vo eumepLéyeL Ty GAAN. &t tétoto cuuPoaivel ko pe too XI1. T mapdderypo to XIT
DateOfCreation eunepiéyeton oto XIT Date. [Tpokeluévov vo. emiteléoel Kovelg Aettovpyleg
o1 omoieg oLpopovV TN dloxeiplom HEYAAOL OPlOROD amdYemv, Oo N TaV KOAS Evol GVGTNLOL

vo €eL T duvortdTNTo Vo KEVEL CVAAOYIOHOUG Ko Vo eEGYEL GUUTEPBOUOTO, YO TLG
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ovoyetioelg LeToEH TV omOYemy 1 LETOED omdyewy Ko enepwtioemy [LRI6].

To mpdPANUO SU®MG TOL VILAPYEL LUE TOV OPLOUO KoL TN YPNON OTOYEMV YO TIG
ameltkovioelg, etvarl 6t 0 xpriotng elvorl avaykaouévog vor yvopilel v yYA®GGoo enepw-
toemv SQL N omoio elvol apxetd moAvmAoxm. Emiong amouteiton moAd koA yvaon
AEMTOUEPELDV TOV GYNUOTOG TNG Pdiong, Onwg Yo mopdderyno tow Eéva xAeldd (foreign

keys) KAT.

3.3.2 Xvotmuoto Avéktnong IIAnpogopiov
3.3.2.1 Biproypoeixi Bdon Aedopuévov

'Evag yopaktnplotikdg Z239.50 server yio BipAloypagikéc Pooelg dedouévav eivor
oVTHG TOV KOTOOKEVAOTNKE GTO TOvEMIGTHiUO Tov Tubingen otn T'epuavio [LBGI7]. O
server ouTdg Aettovpyel cav evoldeco eninedo avépecso oe wo Bpioypoeikn Béon
dedouévmv Ko T0 AladiKTLO OmoTEADVTOG TOPHAANAC Ko TNV TOPTO E16Od0L (gateway)
ywoo ™ Béon ovty. To tnv emxowvowvio pe 1 Péon, n eeopuoyny ypnoylonotel to
TPOTOKOAAO telnet Ko ylo TV emtkotvavia Le Tovg GAAoVG clients To Z239.50.

ITpécPoon otor dedopévor ToPEYETUL LECH UG YAMGOOS EMEPMTICE®Y, 1| OOl
ypnoonotel toug teAectég "and”, “or”, Kou "not”. Eniong, mopéyeton o celpd omd medio
T OTOlOL UTOPOVV VAL XPNGUYLOTOINO0VV Yo TNV KOTAGKELT] TV ENEPMOTCEWY, OTWOG

99 9

"TitA0G”, "Zuyypogéac”, KAT. H oOviadn tov enepotricewy mov déyxeton 1 Béon elvor g

Hoperig:
s AUthor="John Von Neumann" and TItle="The computer and the brain"

H npécPoon otn Bdon yiveton péow tov mpwtokdArov Telnet.
H petdopoon ond t YAdoso Tov Z39.50 6tn YAwooo tng Bdong, kabopileton omd
KGmolo opyelo Tov onoiov T mepleydueva amokolovvton “ivokeg petdppoons”. 'Eva

Tuipo ToL opyelov o Tov PoiveTon TOPOKAEATO.

[Use]
4 $SField:="TI"

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

"pp "

"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, $Sop2);

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

o KédBe Aoyl tehestn ToL Z39.50 vtéipyel ovTiGTOLY0G O YADNCGO ENEPWTIGEWY
¢ Béong 6mmg umopel vor porvel amd To TUUe [Boolean] Tov opyeiov. H uévn odioym
7oL omoteiton vo yivel eivon otov tpémo ovvtoEng o Tig Wdidtnteg otdtaEns ko
amoxomns, 6mme Oelyvouy Tor ovTIGTOLY O TUNUOTOL TOV TIVOIKO LETAPPOLOTS, VITAPYOLV,
KO Y1oL VTEC, VTIOTOLYEC GLVTOKTIKEG EKQPPAOELS OTN YAMGOO EMEPMTCEMV.

TéLog, 660V apopd to ZIT, omd To TUiUe [Use] Topondve, Lropel Kovels va det Tt
KGOe ZIT avtiotolyileton oe évor Ko pévo medio g Pdiong ke popd. T'ow Tapddetyuo,
10 XI1 4 (title) avtiotoyileton 6to medio TI.

Ané tor Top oV YiveTon ovepd 0Tl 1 YAMGGO ENEPWTIIGEMV OV TapéxeLl N fon
etvon avédoyn pe vt tov Z239.50. Tt To Adyo ovTd M HETUTPOTN TV ENEPWTIGEMV OO
10 éval LovTélo o610 GANO, elvon Alyo oAy tetpupévn. H avtiotoiyion and to XIT oto
nedior TG Péiong elvon amAn ko évol Tpog éva. Av yio Kamolo XIT vrdpy el ovtictolyo nedio
ot Béon, téte avtiotoryileton oe ovTO. Av UG dev VITEPYEL KETOL0 TOL Vo eKQPEleL
okpLBag Vv idta onpoctloroyio pe To cuykekpluévo I, tdte dev yiveton avtiotoiyion.
AnoxAeleton pe 1oV TPOTO LTS VoL Yivouv TepLecdTeEPO TOAVTAOKES (0L €vol TPOG €val)
avtiotolyicels. o mopdderypo, Lo enep@tnomn Tdvem oto XIT Personal Name 0o énpene
Vo LETOQPOOTEL GE Lol emepdTNoN T6c0 6To Tedio AUthor tng Béong, 660 kol 6to medio
ReViewer'. &1t 141010 SUOXG e TNV Topovoa HéB0do avtioToiynong dev elvon epiktd.

H 6An onuacloroyikn mAnpogopio mov mpoépyeton amd Tn dOUNGCT TV SESOUEVODV GTN

'H onuoctoloyio tov tediov ontdv eivor 1 Ipogovic oméd 1o GVopd Toug
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Béion dev umopel va ypnowonombel. H avtiotoiynon mov yiveton pe tnv pébodo ovtn
elvon xoBopd cLVTOKTIKY).

'Evor TAEOVEKTNULOL TNG LEBGS0L orLTAG elvor 1 xp1ioM Py El®V TOPOUETPOV YLOL TOV
KOBOPLoUO TV ovTIGTOLYNGEWY. EMLTPENeEL GTO yp1oTn TNV €OKOAN OAAOYT] TOVG Y WPIg
vo elvail amopodtnTn 1 erovodnuovpyio tov dvadikov ekteAéoiov apyeiov. Eniong, o
Tp6TOg MAMONE TOV OLVTIGTOLYNGEWY lvVol KOTAVONTOG KOl OPKETE €0 PMNGTOS VIO TOV

Sl ePLoTY] TOV GLOTILOTOC.

3.3.2.2 Index+

H System Simulation Ltd. otn Bpetovia €xel Kotookevdioel 6ta TAoiGLol TOL €pyou
AQUARELLE éva Z39.50 server néve omd to TAIT Index+ [SSLI7]. Oco agopd To Index+,
npdrerton ylor évo TPOYPOUO KOBME Ko €val 6VVOAo amd epyoaieics AOYIGULKOD Yol TN
duovpyia, avamtuén Ko vrootipiEn Bdoewy dedouévmv ot oroiec meptéyouvv Keileva,
VAKS ToAvpécWY, KoBMg Ko apltountiké dedopéva. Mmopel vor Aettovpyncel KoAd
Ko og meptBdAlovta otor omoio vVTdpyel Win Aettovpytkod UNIX pe GAAo Aettovpytkd
twv PC. Zmpileton otnv apyrtektoviky client/server. Ot Aettovpyieg avalntnong mov
vrootnpilovton elvon Aoyikol TeEAecTES, KOVOVIKEG EKQPAOELS, KOBME KO OPlOUNTIKE, KO
oAQopNTIKE StasTritoTa (ranges).

H Aertovpyia tov Index+ otnpileton mévo otig ideg apyés tng Bempiog Avéxtnong
[MAnpogopidv (Information Retrieval) pe to Z39.50. Avté €xel Gov OmMOTEAECUOL TNV
YropEn Wog dipeong oxéonc-ovtiotolyiog LETaED TV EVVOLMV KoL AELITOLPYLHV CVTOY,
Ue T1g évvoleg kol Aettovpyieg tov Z39.50. To k&Be pow od tig Aettovpyieg Init, Search,
Present xou Close 1ov Z.39.50 vrdipyovv mopduoteg Aettovpyieg oto Index+. Mio enep@tnon
oto Index+ exppdaleton pe évo 0évopo avalrtnons. To 0évopo avalitnong owtd, €xel v
1dtoL dopun He To CVVTOKTIKG dEVOPO avamopdoTaonc Tav Z39.50 enepmTi|GeE®V.

To Index+ wg ZAIT €xel wo AMoto omd mediow méve otor omoior umwopetl vor yivel
ovolion. To ZIT avTiotoryoHvTol oto Tedion vTé LEGm eVOG opYEiov TOPOUETPMV.

TG TNV EKTELECT LLOIG ETEPDTNONG, YIOL TNV UETAPPaoN KEmolov X1, avalnteiton 6To
opyelo avtd 0 kwdkdg Tov kou Bpicketon 1o aviictolyo medio Tov Index+. 'Evo tunquo

oo évo tétoto apyeio elvon To eENC:

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 mopdderypo, 6tL to XIT pe kwdikd 1 (to “PersonalName”)
ovtiototyel oto medio “au” tov Index-.

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

TOPEOELYLLOL, TO TUHLLOL TOV opyEiov:

type 5=truncation

val l=expr(this+"*")

MAwvel 611 tav Yo Kamoro XIT {ntnoel 1 1dtdtntor amokonig (kmdikdg 5) pe Tiun right
(k0dkdg 1), n Tiun avalritnong g tov XI1, o tpénetl vo doBel 6T0 arvtioToryo nedio Tov

Index+ pe évav ootepioko oto T€A0G. H enmepdnom enouévmg
PersonalName="Andr" AND Truncation="Right"

00 petappootel oty éKkepoon au=Andr* 6to Index-+.

H avéktnon kou LeTdopoon Tov dedopévav eivol yevikd anir dtodikocio. Mo
eYYpopr| Tov emoTPEPeTol oo To Index+ elvor 6T LopEN} TOL TPEMEL Yo VoL GTOAEL GTOV
client mov ™ {ntnoe. To wévo mov amonteiton eivor n kwdkoroinon g oe GRS-1. To
otoryeior Tov Index+ mov O AMOTEAEGOLV TNV €YYPUET TEPLYPAPOVTOL GE €vor deVTEPO

opyelo. Mo tétolo meprypoupn| eivon n:

rectype object
element titleG1
element authorOrCreator G2

element descriptionG 17

To mopandve opilel v eyypoaer] object m omoia amotedeiton and 3 medio, to: title,
authorOrCreator xon description. Ot K®tkol UeTE TaL OVOLOTO T®V TEST®V X PMNGULOTOLOV-
vtot v Ty GRS-1 kodikomoinon.

Onwg uropel var eorvel ord To Topamdve, | OAN Hetdppaon ord 1o Z39.50 ot Sopég
Ko TeAeoTég Tov Index+ Kol avTloTpOE®S, elvorl ior GUECT KO TETPLUUEVT] SLOOLKOGTCL.
AvT6 yioti o1 doUég, TedeaTéG Ko TpOTOG Aettovpyiog Toug elvor avEAoyogs, ETLTPETOVTOG
AL "éva Tpog éval” avtioTolyioels. Ot avtiotolyicelg avTég elvor LovEy oL GUVTOKTIKEG.
To uévo mov yperdiletan elvon vor vtdpyel yioo KOs XIT éva medio Tov Index+ pe tnv ido
onuacloAoyic. Av KGTL TETO10 deV LIEPYEL, M| oevTioToiynon dev unopet va yivel. Eniong,

dev umopel va. yivel ovvOeomn nediwv. T'o mopdderypo, €6Tm 0Tt VAP OVY ToL Tedior Owner
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Ko Actor. To XIT Person 0o énpene vow ovTiotorynOel ko otor Vo ovtd medic, KETL ToL
Oumg dev yivetod.
A&lo A6yov elvor o 6Tt 0 KABOPLOUGG TOV aVTIGTOLY|oE®V YiveTow Ue yprion

opyelwv Ta onoio elvortl opxeTd KartovonTé omd Tov omAd YpMoT.

3.3.2.3 Mistral

H etoupioc BULL ot ToAAlo €xel eniong kotackevdoel éva Z39.50 server Tove
ord to AT Mistral [BDH97]. To Mistral ypnoiponoteiton yioo owodiKevon ko ovaktnon
KeWévmv tor omtolor emtpémovy avalitnon He moALd medio, ypnopomoldvtog AEEelg
KAEWE, Ko evpetnplocpd mAfpovg keévou (full text indexing). Ouv avoalntioelg
yivovton pe xprion AoyiKdv TeAecTdV, CLYKPIGE®Y, KOl KOVOVIKADY eK@pdicewy. Eniong,
KOTé TIG ovollnNTHGELS UTopohV Vo xpNGLoTon0ovv Bncavpol dpwv, yiow peyodhtepn
oamdooon.

H apyitextovikn tov server gaiveton 610 oy 3.2. O LETAPPOOTI|C-SErVer AnoTe-
Aetton amd To TUpO ToL déxeTorn Ta Z39.50 unvopoto, ko eivort xTiouévo pe YAZ [Ind97],
KoL o TO TUTLOL TO OTto10 emKkolvmVel e to Mistral pe xp1rion dmoLoKpLOUEV®V KA\ GEWY
ocvvoptioewv (remote procedure calls). Emiong, vmdpyel ko évor cHvoro opyeimv mov

KoBopilel Tov TpOTO Aettovpyiog TOV LETAPPOOTY.

2 739.50 <« |,

(@) Z39.50 : Mistral Mistral
8 - '

% Gateway API Server

Configuration
Files

Iyquo 3.2: H opyrrektovikt Tov Mistral

H yA®oca enepwtricewv Tov Mistral eivon ot Aoyikn YAdooo, n oroia vrootnpilet

tov¢ terectéc AND, OR xou XCPT (awvtictolyog tov AND_NOT). H petdopaon enouévmg
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TOV TPLAV TEAEGTWV TNG type-1 YAMGOOG ENEPOTHCEMV GE TEAEGTEG TNG YAWMCG UG ENEPMTI -
cewv ToL Mistral, eivon dpeom dedopuévng tng éva mpog évor LETOED TOVG CVTIGTOIYNONG.

>t0 Mistral vmootnpilovton, eniong, Kovovikég eKOPAOELS LEGM TV GLUPBOA®V +
(oco1dMmote YopoKTNPES), ? (§vog M KaVEVOS YOPOKTAPOC), KoL # (VO YopOKTPOC).
Ot duvatdtnteg amoxomns Tov Z39.50 vrepkoAOTTOVIOL KNS TOVG TOPOTEVE® TEAECTES,
EMOUEVMG OVTE QLLTWV M LETAPPOOT) THPOVGLALEL KATOLD TTOALTAOKSTNTOL.

H avtiotoiynon tov ZI1 pe to medio enepotiicemy tov Mistral kobopilovron Kt
€0 e xprion eldkav opyeiov topapétpwv (configuration files). Or avticToryicelg cvTég
unopel vo elvon 7éva Tpog éva” 1 "ToAAG Tpog éva”’. H éva mpog TOAARL” avTiotoiynon,
dev vrootnpiletal, MAadn, oe K&Oe ZIT umopel vo arvtiotorynOel évo ko évo nedio tov

Mistral. Ot dnA®oelg 610 apyeio Tapapétpmv Exouvy TV eENg Lopen:

Fl1d: 1, AUTR
Fld: 12, REF

Ot 800 aLTEG YpoUUEG IMA®VOLY GTL Tor XIT Tov Z39.50 pe kwdtkovg 1 ko 12 avtiotoryov-
vto oto tediot AUTR kot REF tov Mistral.

Metd omd o oovolrtnom, to Mistral emotpépel évo GHVOAO OVTIKEWWEVOV TOL
omolo BpébnKav vor 1KavoTolohv ToLG TEPLOPLGLOVE ToL €0eTe M emepwtnon. To Mistral
umopel vo, Kpotrioel 1o TeAeVTa{o GHVOAD OTOTEAECUATOV Y10 TEPOLTEP® EMEEEPYUTIOL.
Ol avaKTOUEVES EYYPOPES KOAKOTOLOUVTHL 6€ GRS-1 popery. T'to Tov TPOoGdoplond Twv
nediwv Tov Mistral Tov avTieTol 0vV GTOL GTOLXElD TV €YYPOPWY, TOoL opilovion and To

TPOPIA, VLGP OVV GTO OPYElO TAPOUETP®Y INAMGELG TNG LOPPTC:

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

Avté t0 TUNUO ToL apyelov opilel Ot oty eyypoer| ne to Gvopo Full vrépyovv to
nediow author xon title tow omoia, mpoépyovton amnd to tedice AUTR xou DENO tov Mistral
avtioTolyo.

To Mistral 6nwg ko To Index+ oukoAovBoVV éva LOVTELD ovEKTNONG TANPOPOPiog
TOPOUOL0 UE avTO TOL Z39.50. Tt To AGYO0 0LTO 1) LETAPPUOT) TMOV TEAEGTAV TNG YAMGGUG
0V Z39.50 6N 1K1 TOVE YADNCGH ENEPOTGEWY €lvorn oA Ko dpeon dodikocio. Ot
enepmToeL; yivovion tévm o P Aloto mediwv, otnpildueveg o avalntioelg e Péon
AEEELC KAELOLE, Y pig Kol TepaITépm doun. AkSpo OUmG Ko Yo Tig AEEELS KAELALE, elvor
ooV} M VTopEN KEmolov €1801Vg doun) STWS Yo TOPEIELYLO GTaV QLLTEG TPOEPYOVTOL

and évo noovpd 6pwv. To oxfuo Tov akoAovOel To Mistral €yetl Tol 1010 LELOVEKTLOLTOL
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mov avoPépdnkayv kot oto Index+, {6mg dumg vo elvor Alyo o eKQPOCTIKG ULor Ko

vrootnpilel emmAéov TV "TOAAG TPOC Eval” avTioToiyMon.

3.4 Merogpootéc oe Xvotiunoto OroxAnponong IIAnpoeopiog

34.1 Merogpootiig otnpiiopevog oe vodeiyuoto - TSIMMIS

To TSIMMIS [GMHI95] anotekel éva and to Pacikdtepo €pyo 6TOV TOUEN TV
Svomudtov OAokAMpwong IMAnpogopicg (Information Integration Systems 1) 1IS) kou
Kotookevdiotnke oto [Movemotiuio Stanford Tng  aAl@dpviog. ATockonel GTNV OAOKAN-
pwomn evég LeyEAov eHPOVG TANPOPOPLHOV SoUNUEVMV (Baoelg dedouévav), nUtdounuévmy
(xeipevo SGML), 1§ adountmv (apyeiot 6To dloko), ol omoieg dev €xovv KATOL0 GLYKEKPL-
UEVO GYMLLOL.

o poc tétolov €180vg 0AoKA pmon, amonteiton 1 VIaPEN KATO10L KOIVOH LOVTEAOL
ovoeopdc. T To TSIMMIS oavortdybnke éva 1étoto povtélo dedopévemv, 10 Object
Exchange Model (OEM)[GMPQ*97]. Baoiké ototyeio tov TSIMMIS givorn 61t dev vrdipyet
woe kevipikny Béon dedopévov m omola v kportdel KEATolo Kove Gy Lol Kol KOt
Té€1010 dev VILAPYEL. To A0 GVOTNUO omoTEAElTON OO SLOUECOAAPNTEC KO LETAPPOLOTEC.
O dwopecorafntiig (mediator) efvon €vor vTGVOUO TPSYPOULLO TO OTO1O €YEL YVAOON TNG
OmaPOUTNTNG TANPOPOPIOG OYETIKE LE TO €100C TWV JESOUEVOV TOV VIAPYEL OTLG TNYEC,
KoO®G ko Tov tpémo e Tov omoio umopel, ov xpelootel, vo yivel Guyx®vevon Ko
LOPPOTOINGT TOV OTOTEAECUATMV EXEPOTICEMV OO dVO 1) TEPLGCHTEPES TNYES TTPLV QLT
omocToAOVV 6T0 Ypriotn. Ot dtopecolofntég emtkotvavoiv LeTo&d Tovg, aALE KoL UE
TOVG UETOPPUOTEG, e Uior Kown YAwsoa, Tnv OEM-QL, n omoioe otnpileton oto OEM.
Mo yevikny Oym Tov TPOTOV LE TOV OTO10 SLOLGVVIEOVTONL LETOPPAOTES, SLOUEGOAOPNTES
Ko TNYEC mopovotéleton 6To oMU 3.3.

Ot emepmtioelg 6to TSIMMIS amotedovv Lo weptypaen, Léow tng OEM-QL kot Tou
OEM, 1 onoia mpocdiopilel To oxfua Twv mpog ovaKInomn dedouévov. o Topddetyuo,

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

N omoia avalntd oA T Tpdowna ekelva Tor onoio €xovv dvouo “Van Gogh”.
o TV vAoToINoM UETHUPPOCTHOV €xel ovormtuy el pior néBodog Kaboplopon g
Aertovpyiog TOL HETOPPOOTH, 1| omolol KGvel TNV OAN Stadikocion aAr|, aveEGp TN T omd

10 €{80¢ TN¢ vokeipevng TNYNG. O HeToPPaOTG eEGYEL GTOVG SLoUECOAUPNTEC amdYELS
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:

[ Wrapper Wrapper

Relanonal Imag

Syquo 3.3: H apyrrektovikr tov TSIMMIS

/

Wrap

_/

YlOL TN ONUOGLOAOYIO, TN CVVTOEN KoL TEAECTEG TV ENEPOTHOEMV TG OTOlEC UTOpEl vou
oamavTioet. [Tpokelévou vo TeplypayeL TIG EMEPWMTIGELS, TIG OTOLEG ULTOPEL VO OTOLV T OEL,
0 peTaepaotic ypnononotel EAevbepegs Svugoalouévaov Toouupatixés (Context Free
Gramimars).

'Evog puetoppaotic 6to TSIMMIS moipvel pio emep®dtnon kot omoocilel mpoto
o’ OAa oV 1 Vokeipevn TNYN Uropel 1 6L VaL TNV OToLVTIGEL, 1} ST OAMMG AEYETAL, OV
elvou dueoa vmootnolouevn. Av vou, téte T petoppilel oe Lo ETEPHTNON GTN YANGSL
¢ vrokellevng mNYNS Ko TN GTEAVEL GE CLTNV. AQEOV TEPEL TO. AMOTEAEGUOTCOL, TOL
Kwdikonmotlel 6to OEM Ko 1ol 6TéAVeEL 6T0 SloeGOAaBN T TOL To L) TNOE. AV 1 EXEPDTNON
dev elvon Guecso vLooTNPLLOUEVT, TOTE O UETAUPPOOTNG KOLTALEL oV Umopel vou ooy Tn Oel
UE Tomnd QLATOAQLOUA, SNAOON UE TNV AVOTTOPEOTHCT TNG LECH ULaG GELPES Od GUEGOL
vrootpildueveg enepmtiioelg [GMPQ*97).

o v dnuovpyio Ko KaBoplopd tng Aettovpyiog Tov HETOPPAGTN €XEL KOTO-

okevootel éva epyoairelo To omoio déxeton Evor GHVOAD 0l KOVOVEG TNG LOPONG:

template
// action//

Aéyeton, emiong, évo. GOVOAO GLVUPTHCEMY, YPOUUEVES OO TO XPHOTN, TOL YXPNGULO-

TOLOVVTOL Y10l T GUVOEST LLE TNV LVIOKEIEVN TNYN.
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'Eoto éva mopdiderypor omd évor GOGTNU, LE LOVGELHKE oLVTLKEILEVOL OOV VTTEpYEL

0 €£NG KavOVOLG TOL LETOLPPOGTN:

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

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

Ot xKavoveg, Yevikd, amoTteAoVVTIOL oo TNV eNKePAALda-@Opuo (template), Ko Tn Aet-
tovpyia (action). H emke@oAido tpocsdiopilel to €1d0¢ TG enep®dtnong oto Loviého OEM
o1tV onoia VTIETOLYEL 0 KOVOVOG VTAC, Ko 1) AetToupyio TNV enepdTnomn Tov Bo Tpémet
vo. otodel otny vrokeipevn Péon. 'Ectm n mopokdtm enepdtnon oto OEM n onoio

touplélet pe Tov mapandve kovovo Ko 1 onoio avolnté tovg mivakeg tov Van Gogh.

<paintingsB>: -

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

Otowv M enepdTNON OWLTH ETAGEL GTO UETAPPOOTY] VTG O YAEEL GAOVE TOVG KOVOVEG
T0v. Ot OTAGEL 6TOV TOPOTAVE® Kovévo 0o, Bpet 6Tt Touptdlel Kot 6o ovTIKOTOO T OEL
™ netaBAnTt AU ue to 6vopo Van Gogh. 'Enetto 6o dnpiovpyrioel cOueovo. pe oo Aéet
T0 TUNUOL action v ékepoon: find painter "Van Gogh" kot Bo tn oteidel otnv
VIOKEILEVN TTNYT| TPOC EKTEAEDT.

Y& MEPIMTAOGELG TOV O UETAPPUGTHG ToL TSIMMIS dev punopel vo fpetl Kémola gopo
TOL VO TOUPLALEL LUE L0 EMEPMTNOT TOL QTAVEL GE VTV, TOTE 1 ENEPDTNOT CLLTH AéyeTON
ot Oev elvon dueoo vmootnotCouevn. Xe pion T€tolo TeEPInTMOoN, 0 HETUPPOOTHG €XEL
™ dVVOTOTNTO EKTEAECTC GLAAOYIOU®Y KOl EVPECT] TPOTAV LLE TOVG 0010V UTopPEt VoL
OTTOLVTT|OEL TNV ENEPATNOT OWLTN UE xpron dueoa vrooTnolLouevwv enepmIioemy. o

TopAOELYLOL, €6TM OTL 1) EMEPATNON:
(1) “Aoocuévov evog otovyeiov C, Poeg TOUG Yovelg TOU” (1)

elvon aueoa vrootnoLouevn. H emepanom “"Aoouévov eviog A, Bpeg OAovs Ttovg mo-
TTOVOEG %Al YLoyLdoes Tov” umopet va, vAoron el epopudlovog dtadoytkd 600 Popéc TNV

(1), g e€nc:
1. Bpeg 6A0vg TOLG Yovelg Tov A e xprion g (1)

2. T kGBe évav mov PBpébmke and to Pripo 1 Bpec Tovg yoveic Tov epopudloviog

mv (1).
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[eplocOTePO KO OVOAVTIKOTEPH, TOPOOELYUOTOL O avayvAdoTNG Umopel vor Bpel 6to
[PGMGU95].

Me 1 xprion TV QOpU®OV 0 UETAPPOOTNC 610 TSIMMIS Teptypdpel 610 SoUEGO-
AoPNT T0 cVVOLO TV eMepOTGEWV TIG omtoieg umopel vo emelepyaotel, Kabopilovtog
70 Tt elvor TG TOL UTOPEl VoL pOTHCEL O SLOUEGOAOPNTIG, KOBMG Ko TO TS O Tpémet
VoL T0 pOTNGCEL.  XT1g POpueS Yiveton yprion Vo eddv petofintdv. Tov eledbepwv
(free) ko twv decuevpévov (bound). EAe\Bepn petofAnt etvon n ”X” 6tnv mopomévem
enepdINON <paintings X> kou N onoio koBopilel 10 €180G TOV AVTIKEWWEVOV TOV B0t
EMOTPEWYEL 1) ELEPMTNON, GTO TPV TOPEIELYUO TOL OVOUOTOL TV (oypdemy. Ot decuev-
uéveg petoPAntég kobopilouvv Tt eivor orvtd mov umopel vor potricel o dtapecolofnTic.
10 cvykekpluévo mopddetyro n netoAnTi AU eivou decuevpévn ko kobopilel to 6T
o0 doecsoraNTig Bo TPEneL, dTov KAVEL TNV EXEPMTNON, Vo, TPocdlopilel To Gvopa Tov

Lwypdpov, ToL 0Toiov T OVOULOTO TV TIVAK®V OEAEL VOL OLVOIK T OEL.

Application

Quer y Trandlated

Results
%ﬁ H DRIVER

Parser Matcher Engine
| ]| || |

Native Wrapper

Native Native
Query Results
Source

Syquo 3.4: H opy1tektovikh Tou petoppactt 6to TSIMMIS

10 €pyo ot €Yel KOTOUOKEVOIOTEL 1oL EQOPUOYT YioL TNV €0KOAN Ko Ypriyopn
KOTOOKELT] KOl TPOGALOPIGUS TOV TPOTOL AELTOVLPYIOG €VOG UETOPPUOTH] TEV® Ond
KG&molo, Tyn. Xt0 oyNuo 3.4 eoiveton n oPYLTEKTOVIKY TOL UETAPPOoTY]. Tow eAappd

oKlooUévVa TUHarTo eivor Kowvd yior OA0VG ToVg HETOPPaoTéC 6To TSIMMIS aveEdptntol
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ond 1o €ldog TG vrmokeinevng Tynic. To Aevkd eivon e€aptdpevo amd ™ Ty Ko
B0 Tpémel vo katookKeLdovion omd Tov Sl eploTh Yo KEBe SLoupopeTikd e1d0g TNyNG.
Tow évtovo YPOUUOOKLOOUEVO EE0PTAVTOL KL CVTE omd TNV TNy Kol OTOTEAOVV TIG
TPOSLOYPOLPEG AELTOVPYLOG TOV LETAUPPOLOTY.

To Bootkd Tufqua elvon o driver, o omolog eAEyyel TN SLoOLKUGIO LETAPPOLOTG KO

KoAel To eENG TULOTOL:

e Tov parser o 0moi0g VoA HEL GLVTOKTIKA TIG POPUES (template) To TOmKS oYU TG

Bbiong KoODS Ko TIG ENEPWTIGELS TOL PTAVOLV GTOV Server.

e Tov matcher o omoiog ydéyvel TG ddpopec QOPUES Vo Bpel crLTH Ue TNV omoio
Touprélel kémolo enepdINOM, Ko oV dev Ppetl mpoomadel va Bpetl éva TpOTO Yo Vo

OmoVTHOEL EUUEGT TNV ETEPATNO).

e To Native TUfLaL TO OO0 GTEAVEL GTNV VIOKEIWLEVT TNYN TNV EXEPDTNON TNG POPLOG
oL Ppétnke vo Toupldlel e TNy enepdTNO™M TOL £QTOCE GTO HETOPPaOTH. Enlong

petoppdlel Ta anoteAéoUoTa, TNG TNYNG 6TO KOV LOVTEAD SESOUEVMV.

e To Engine Tufuo T0 OTO10 UETATPEMEL KO ONULOVPYEL TOKETOL UE TOL OLTOTEAEGLOITOL

oV €0MCE M TNYT], YO VOL GTOAOVV GTO SLOUEGOAOPNTY

To TAEOVEKTHUOITO, TG TPOGEYYLONS TOL 0iKoAoLOeiTon 6T0 TSIMMIS eivon TOAAL

Ko Totkido. Opiouévo od ovtd etvon 6T

e O cLVOLOGUOG POPUOG KO EMEPWTNONG TNG TNYNG, €XEL TO TAEOVEKTNUO OTL deV
neplopileton omd GUeECES UETOPPECELC-OVTIGTOLYIGEL JOUWY KO TEAEGTWV TOL

KOWVOU LOVTEAOL KO YAMGOOG GTO LOVTELO KO YAMGGO EXLEPMTHGE®Y TNG TNYNG.

H ypnion enepmticemv LEGH POPU®Y 0w 6To TSIMMIS eivon 180tviKY Yo TEPITTA-
oe1g 6mov oL dedoUEVH TV TNYDV 0AAALOVY GLYVE, Ywpic Tpoetdoroinon. Eniong,
N YA®GGO TOL Y PTGLLOTOLEITON GTIG ENEPWTHOELC ElVOL M YAWGSGO TNG TNYNG KO €T

UTopovV vor a&lomoin00hv 6To mokpo ot SUVUTSTNTEG TG otd évar StoecoAofn .

e Ot OpEC OTOTEAOVV TNV YVAOCT] TOV LETOPPUGTH YL TIG SUVATOTNTES ENEPWTI|CEMV
T1g omoieg umopel vo amavtiioer  Tnyn. Tig SuvartdTnTeS ALTES TIG EXAVEAVEL LE TNV
KOVOTNTO GLAAOYIGUMV Ko GVVOEON G GUEGH VTTOGTNPLLOUEV®V ETEPWTICEWDY Y10l

v omévTInomn GAA®Y Un GUECO VTOGTNPLLOUEV®V.

Mo Stopopomoinon peto&H TN Tpocéyyiong mov akolovdet To TSIMMIS kot ovTHG

0V Z39.50 eival 6t 6t0 TSIMMIS 01 eMep®THOELS OL OTOIEG PTAVOLV GTOV LETOUPPOIGTY|
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elvou olyovpo 6t umopoHv vo oemovtn8ovv amd outdv, eite dpeco eite éupeca. e ovtibeon
670 739.50 évor uépog NG S0VAELAG TOV SLOUEGOAPNTH LETAUPEPETOL GTO UETOLPPOAGTH.
Otov Pl emepdTNON OTEVEL G 0LTOV dev elvor Giyovpo 0Tt umopel vo vooTnplyOel
omd v vrokeipevn Paon. O éleyyog av vrootnpileton 1 dxt yiveton omd tov 8o 10
UETOUPPALOTT.

Eniong, 1o povtédo dedouévmv mov ypnouonotel 1o TSIMMIS eivon moAd meplo-
GOTEPO EKPPOOTLKS TAPEYOVTOG TN SVVOTOTNTO VO EKPPEOEL KAAHTEPOL TN GVVTOEN Kot
onuacloroyic Tov dedopévov g mnyne. Amd v GAAN oto Z39.50 éxel emAeyel o
EMEY1OTOC TLPHVOG, TO EAGYLOTO dVVOTO KOVO TUNUO YloL TNV €MITEVEN UeYOAVTEPNC
SLIAELTOVPYIKOTNTOG, LE OTOTEAEGILOL TO LOVTEAD VO UMV elvon TG0 ek@paoTikd. To {1810

LOYVEL KO Y10 T1 YADOGOL ENEPOTI|CEWV.
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QA 0n0 4
SIS/7.39.50 Gateway

v evétnto orvTr| Topovctdleton o Z39.50 server 0 0moiog KOTHOKEVAGTNKE GTO TACL -
oo TNG mopovoag epyacioc. H avantuEn tov server crvTov €yLve [Le GKOTO TNV TOPOoYN
npooPoong oto Xvotnua Enuaotoroyixov Evpetnotaouov (1 ZXE) u€cm TOv TpmTO-
KOAALOVL Z39.50. To XZE elvan éva cvotnua dtayeipnong Béoewv TANpoeopiedy THToL
ONUAGLOA0YLIKOD S1KTHOVL Ue duvaTdTnTeg GLAAOYIoU®Y. H avérykn mpdofoong oe ovtod
UEC® TOL TPWOTOKOAALOL Z39.50 mpoékvye G dVO EPELYVNTIKA TPOYPEUUOTO GTO OOl
ocvuuetéyel o topéac IMANpoeoplak®my Tvotnudtmv kot Teyvoroylog AOYLOUIKOD TOL
Ivetitovtov ITAnpogopiknig tov Idpvuatog Texvoroyiog kot 'Epevvoc: 1o AQUARELLE
ko to CIMIzit.

To AQUARELLE! eivou éva épyo tov npoypdupotog Telematics, To omoio amockomnel
670 Vo KGvel duvot| TNV TpdcPoom OTIg YNELOKEG TANPOQOPies TIg G eTIKEG Le Evpomol-
iK1 TOMTIOUIKT] KANPOVOULE. X€ oUTO GUUUETEXOVV ETHLPIEG KO EPELVNTIKA 1OpVUATO
omd TNV EAAGSa, tnv Itokio, T Todrio kon tnv AyyAio. Xvvtovileton omd 1o ERCIM? ko
ypnuotodoteiton od v Evponoikn 'Evoon. Xto épyo avtd 1o ZXE ypnoiuonoteitol
oo evpeTnpLo Yo keipevo SGML ot omoio Tpémel vor vtdipy el n duvortdtnto tpdcfoong,
ovolnong kot avéktnong Lésm tov Z39.50.

>t0 CIMIzit? (CIMI Interoperability Testbed Project), évaig aptBuég amd epevvnTikd
1OpvpoTo Ko eToipieg mopoyng TeEXVoroYiog, KoOMS Ko 0pyoVIGUOL 0l TNV TOALTIGULK)
KOWVOTNTO, doKILaGHV TIG dSLVOTOTNTEG TOV TPWTOKOAAOL Z39.50 doon apopd TN olo-
AELTOVPYIKOTNTO KOTE TNV OLVTOAAOYT) ETEPOYEVAV OeSOUEVAV. ATIATEPOG GKOTOS 1 TOV

N Sopdpemon g teMkfg poperic tov CIMI*profile. T T peAétn Tng Stokettovpyt-

"http:/aqua.inria.fr

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

*http://www.cimi.org
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KOTNTOC, 0 Z39.50 server mov KOTOLOKEVAGTNKE, Y PTNCULOTOUONKE e EVOELKTIKO GVVOAO
dedopévov amd tn Béion CLIO [Chr94] tov Movoeiov Mrevaxn.

Ipwv yiver m meprypopr| tng vAomoinong Kpivetal amopodtntn pioe GHVIOUN 7o~
povciaon tov XXE () SIS), k&1t mov yiveton otnv enduevn evotnTo. 2T CLVEXELD
TEPLYPELOETOL T OPYLTEKTOVIKT] Ko 0 TPOTOg Aettovpyiog Tov petoppooty Z39.50. 10
TEAOG TOV KEPUAOLOV OLKOAOVOEL (it GVVTOUT OVAALGT T®V TPOPANUAT®V KO T®V 0dL-
VOUL®OV TOV TPOTOKOAAOD, TIG 0ToleC arvEDELEE | €QOPLLOYT) TOV 0TI V0 Bhioelg dedouévmy

OV CVOLPEPOMNKOLY TTPOTYOLUEVMG.

4.1 To Xbvotquo Inuocioroyitkov Evpetnproocuot

To Zvotnua Enuactoroyirov Evpetnotaouov (Semantic Index System 1 SIS) elvou
éval epyadeio ylo meptypaen Ko tekunpimon peydAov TAnduouon, 16Lopemy, eEEAC-
ooueEVOV Ko TOAATA®DG cuvdedepévmv dedouévmy. o 1o Adyo avtd elvon kotdAAnAo
YloL TNV TOPEOTAOT EMGTNUOVIKNG CYESOOTIKNG KOl KOTHOKEVOGTIKNG Yvdons. To
>3E anoteleiton omd €va unyovicud omodrikevong, mov Pacileton oe évo cuvOLOGUO
OVTOKEVTPLKOV LOVTEAOL KO ONUOCIOAOYLKOD SKTVOV, Ko omtd Uid YEVIKT) SLoAOYLKN
EMOLEN XPTIONG YLOL TNV ELCOYWYT KO AVEKTNGM TANPOPOpLdV. To LoVTELD TMV deSOUEVMV
TEPLYPEOETOL UE TN YAWOGH Tapdotoong yvoong Telos. To TIE kol 1) EVOOUOTOUEVT
ce ovTé vVAomoinom Tov doptkoH Uépovg TG YAwooog Telos €youvv avomtuyBel omd
v Ouédo ITAnpogoprok®v Tvotnudtmy kot Texyvoroyiog Aoyloptkot Tov Ivetitovtov

[TAnpogoptknig Tov Idpvuatog Teyvoroyiog ko ‘Epsvvog’ (ITE).

4.1.1 Xnuovtikd gopokmnpiotikd tg yAdccog Telos

H Telos [MBJK90] eival pio YA®Goo Tapdotoong yvaong n onoia vrootnpilet
évol OvTOKeEVTIPLKO HoVTELD dedouévmv. TIpoo@épel ToVg €ENG OTATIKOVG EKQPPOGTIKOVG
UNYoviopove: Mn eporyuévn tepopyio taStvéunong, ToAAOTA Kot cvotnpry KANpovoutl-
KOTNTO KO TAELOTIULO YVOPIGUOTA, TO OTTOlaL L TN GELPB TOVG UTOPEL VoL €0V KL QLLTE
dwkd Toug yvopioporto. Eniong, mopéyel unyovicuovs xpoviking AOYIKiG.

H Telos mapéyel TOAAEG oTdOUES apoipeoNC. Apo TPOGPEPEL TN duVaTHTNTO OPYE-
VOO G TOV GYNUOTOS COUPOVE LUE EVOL LETO-GYTLOL, TO OTTO10 TTEPLYPAPEL TTLO OLPTPTIULEVES
€VVOLEC Ko 1OLOTNTEC, EMLTPENOVTOG ETGL TNV SLOTVHTMOT) KOl OtEVINGT EMEPWTI|GEDV TOV

Baocilovtol oe apnpnuéveg 10160TNTEC. Me TN oelpdl TOVGE, Ol EVVOLEC TOVL UETO-CYNUOTOG

Shttp://www.csi.forth.gr
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umopel vow vtdryovion oe évar LETO-CYNUAL K.0.K. TNV €QOPUOYT TOL B0 TOPOVGLOCTEL
TOPOKAT®, 1| SUVATHTNTO QLLTH SEV X PNGULOTOLEITOL.
Ot Baoikol exppaotikoi unyovicuoi mov ypnoonotet n Telos yio tnv dnuovpyic

LOVTEA®V TOPEOTAONG YVMOGEWY EIVOL O1 TOPAKET.

e Ovoupotooocio: Gbe ovtoTNTO €YEL VoL ECOTEPLKO, TOPOYOUEVO OO TO GVUOTNLLCL,

avoyvwLoTixd ovoua, ko éva kofoptlouevo oo to xpriotn Aoyxd dvoua.

e To&ivounon: Me tov unyoviocud ovtd, pior otoptky ovidTnTor TEPLYPAPETOL MG
uérog (meplmrwon) wog KAGong, tng omoiog kAnpovouet to yvopiopoto. H Telos
omontel kébe ovtoTNTO VoL omoteel mepintmon kdmolog KAdone. H anoitnon avti
EKTIANPOVETOL LE TNV VTOPEN EWOKMOV XAdOEWY OVOTHUATOS Ol OTOLEC dEV UTOPOVV
vou 0AAOTOOV amd To YpNoTN. AmoTeEAoVV TOV opylkd TANOvoud g Pdong xon
OTOLOWNTTOTE dEBOUEVOL IOV B0 ElooBO0VV GTO GVGTNUO, B0 TPENEL GUEGT. 1) EUUECOL
vou GUVOEOVTOL UE OLTEC. Mol OVTOTNTOL UTTOPEL VO VI KEL GE TTOPOTTEV®D OO Lo

KAGOELG.

e Am6ooon yvopiocnotog: Me Tov unyovicpd outd omodidoviol yvopiopoto oTig
ovtétrec. Tow yvopiopoto ovtd pmopovv vor BempnBovv wg oyxéoelg Heto&h ovto-

THTOV ULo KoL €0uV €val TG0 0QLOUOU KoL €VOL TTEOLO TLUWY.

e Ilepropiondg oty totvounon yvopioudtov: Av évo yvoplopo eivol tepintmon
o kot yoplog yvopitopdtoy, TOTe 10 edio 0pLoov Ko TO TESO TILMDV TOV TPEMEL
VoL ELVOIL TEPLITTMOCEL TV TESLWV OPLOUOV TMV TILAV TNG KA C YVOPLOUETOY GTNV

omoial ovriKel.

e I'evikevon (oviiotpogo: EEeidikevon): O unyovioudg ovtdg 1oyvel uévo yio
KAdoels. Opilel wow oyxéon VTocLVOAOL UETOED TV KAAGE®MY TOL OVOUGLeTon
iSA. Av A isA B, 16te n A ovopdlleton vroxidon tng B xou n B vmepxAdon g A.
H A xAnpovouetl 6Ao tor yvopiopoto tng B kou eite €xel emmAéov yvopicuoto,
elte meplopilel 10 GVYVOAO TIUOV TOV YVOPLOUATOV TOL KANpovouel omd v B.
Mo kKAGom umopel vo €xel mopandvm ond pio vrepkAdoelc. 'Etol, | oxéon isA
vrootnpilel TOAAUTAN Ko voTnpY] KANPOVOUNGoN. O UNYOVIGUOS VTOC EMLTPEMEL
™V opYAvVEOoN TV KAAGEWMV G SLAPOPES Llepopyieg YeEViKELON G OL OTTOlEC TPOGOLdOVY
OLKOVOUIOL KOl GUVERELDL OTO UOVTEAD, POV dev ypeldleton vo, emovoingdel o

0pLoUGG eVOG YVOPIoULOTOG TTOL €)EL 1O 00d0Bel GE Lo YV®OTY| LITEPKANOT).

Iodvvng Beieypdixmg
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4.1.2 Ieprypoor) tov XXE

To Zvotnua Znuaoctodoyizot EvgeTnotaoiol TopEyeL TOVG TOPOKAT® UNYVIGUOVG

dwayeiplong.

e Mnyovicuoog Amodijkevong Avtikeluévov: O unyoviopds owtodg vrootnpilet

docoAnyieg ko tovtdypovn TpdcsPoom amd TOALOVE Y PT|OTES.

e Mnyovicudg enepotioewv: To XXE cuvodeveton omd Evor Unyovicud ETEPOTI|GE®Y
0 omoiog mopéyel €va GUVOAD Ol EPMTNUOTIKEG EVTOAES, LE TLC oToieg elvou dSLVOTI
N TAOT}YNOMN GTO GVVOAO TNG TANPOQOpiag Tov €xel TopooTabel otn Béon KabdG Ko
N SOTOTOOT) OVOLOPOULKMY ENEPMTNCEMV LE TOAAUTAG KpLtiiplo. Ol enep®THOELS
UmopoBV va yivouv omd 1o yp1riotn eite LEGm evOg dlahoylkob epyoieiov, eite amd
GAAeC eQopuOoYES Pe TN Ponrbelor TNG TOOYOAUUATIOTIXNG OLETAPNS  ETEQWTNHOEWV
(PQI) [Ins97].

e Mnyovicudg Ercoywyig Aecdopévov: H etcaymyn dedouévav oto ZXE yiveton Ue

500 TpdmovG:
> Acvyypovn elooywyn 0edOUEVAOV LE XPNOT TOL GLVIOKTIKOU OVOALTH TNG
Telos
> Xpron Aeitiov Ewoaywyns Agdopévmv yio cOYYpOvVn ELGHYMYT] Ko TPOTO-

noinon otoyeiwy, ue arAinienidpaon yprotn kot Z2E.

e Mnyoviouog Mpoypoppotikng Atenogfng Enepotioewv: H dtocvvdeon kou emt-
Kowvovia Tov X3E e eEwtepikég epapuroyés vrootnpilovion and évo GHVoro Gu-
VOPTHGEWV LE TIG OToleg elvor Suvati) N GvTAnomn TAnpoopiog Tov €xel TopooTadel

070 22F o TIC EQOPUOYES QVTEC.

H emikotvovio piog eEmteptkic epoployig ue 1o 2XE yiveton og eENc:

1. Eykobiototon n emkotvovio Tng epoproyng Kot tov 2XE

2. TiBeton o xéuPog oTov omoio Oa eQOPUOCTEL KEATOLO €K TMV EPWTNUATIKOV

cuvoptioewv Tov PQL

3. Xpnoomotovvton ot KoTEAANAES epOINUATIKES GLVoPTHGELS Tov PQI Yo

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

4. EmovolopuPévovton to fripota 2 kot 3 (Tpoopetikd) Kot ypmnoULOTOlovVToL

KOTAAANAEC GLVOPTHOELS dloeiplong GLVOAWY ooV T |GE®Y TOL PQL.

Turuo Emoetiung YroAoyiotov
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5. Tepuortileton n emkovovio g eQoproyng ko tov X2E.

To 6UVOAO GUVOPTHGEWY TOV TPOGPEPEL T0 PQI KoTATAGCOVTOL OVAAOYOL LE TN

AELTOVPYIKOTNTA TOVE G TEVTE KOt Yopleg:

> TuvapTioelg ol omoieg elvon VTEVOLVVEG YioL TNV EvopEN/ANEN TG EmKOIVOVIOG
ueta&H g eEwteptkic epopuoyig ko tov X3E.
> ZUVOPTHCELS YO TPOTOTOINGT YEVIKAOV TOPOUETP®Y TOV YPTCLLOTOLOVVTOL
omd TIG EPWTNUATIKEG GUVOLPTI|GELS.
> ZUVOoPTHOELS TOL X PTNGLLOTOLOVVTOL Yo ENEPWT|GELC 6TN BI'. Me T1¢ GuvopTi)-
Ge1g o TEG elvon duvoartd vou avakTnBel TAnpoopio omd tn Péiom yvdong 6mmg
Yol TOPAOELYLOL:
-- TYEG YVOPLOUETOV LLOG OVTOTNTOG
-- OVTOTNTEG TV OTOLWV OTOTEAEL YVOPLIGUOL LLOL OVTOTNTOL
- Adoelg twv omolmv o ovToTnTa omoTeAel TepinTmon
-- Tepmt®oelg Hog ovToTnToS
- YrepkAGoelg/ YTOKAGGELS ULOG OVTOTNTOG

> XUVOPTHOELS YELPLGULOV GLUVOLMV OTOTEAECUETOV

> ZUVOPTHOELS AVEKTNON G TANPOYOpLaS ol ToL GHVOAL OtoB KeELONG.

4.2 Apyrtextovikn tov Z39.50 server

"o TNV YAOTOING™M TOV GLGTHUATOG TPOTIUNONKE 0 SPOUOG TNG OLVOLKTIG Py LTE-
KTOVIKNG, MOTE VoL elvail E0KOAN 1| TOOVY] OVTIKATAGTOOT TUNUATOV e GAAO TOL €XOVV
KoAOTEPN amdd0oT. H GAN apy1TtekTOoVIKT| TG AELTOVPYIOG TOV LETHPPOOTH POAVETHL GTO

oxfuo 4.1.

4.2.1 739.50 server

To Tuuo mov omokoAeiton “Z39.50 Server” (to (1)) elvol to TUUa exelvo g
EQOPUOYNIG TO omoio elvon vEVBLVVO v déyeTo UNVOLaTO-TtokéTor Z39.50 amd to diKTLo,
VO TOL AMOKWOLKOTOLEL, KaOMG eniong vo Tor Kwdtkomotel ko vo tor 6TéAvel. Etvart dnAodn
IEVOLVVO YlOL TNV EMKOWV®VIOL 6TO dlkTVO. Ol TNV KOTHOGKELT TOL TUNUATOG OVTOV
xpnowonomdnke to CIMI toolkit tng etoupiog SSL ko To omoio otnpileton 6to Torkéto

epopuoydv YAZ [Ind97]. T tnv emkotvovior Tov pe 10 vdéAowmo cvotnuo to CIMI
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Syquo 4.1: Apyrtektovikr tov Z39.50 server

toolkit mopéyel Lo GeLpd amd GLVOPTHGELS, TIC OTTOTEG KOl KAAEL LLE KAMOLOL GLYKEKPIUEVL
opioporto, avaAoyo, e To Wivupo 1o omoio AopPéveton omd 1o dikTvo. O KOTOoKELAGTNHG
™G EQOPULOYNG B0 TPETEL VOL YPAWEL TOV KMILKO TMV GLUVAPTHCEDV OLLTAOV, Y10l VoL YIVEL
duvati M emkovovic Tov epyoreiov Le To VITOAOLTO GVGTNUE. Ol GUVOPTHGELG CLVTEG

etvou o1 €€Nc:

e <cimi_open>: oAeiton KAOe opd TOV €vog kKouvovplog client cuvdéeton 6to Z239.50
server, Kol 6Komog TG elvol vo KGvel EAeyy o SIKoldUatog Tpdsfoonc, Kot opyko-
ToIN oM OPLGUEVMV TOPOUETPOV TNG EMLKOLVMVIOG. X TePinT®mon AAB0oLg EMOTPEQEL

ToV KOALKS AdBovg mov EAofe ydpar.

e <cimi_search>: oAeiton dtov GTov server @téivel Lo Search Request. 'Evo amd to
opiopotéd g elvon évor dvaditkd 3€vOpo To OTO10 OVOTOPLOTA TNV EXEPWTNGT TOV
mePLEYOVTAY GTNV odTNoM. TKOTOS TG elva N extédeon tng Z39.50 enepdnong kot
N emMoTPOP EVOC GLVOAOL amavTiGe®V. Tl To 6KOTS crvTd Kodel To TUMUoL Search
(o (2))ue o oplopaté TS, Ko EMGTPEPEL TNV TIUH TOL Bl TNG SDOEL TO TUHLOL
o106, T0 omoio elvon KWAkOg AdBoLg ot Tepintwon nov GuUPel Kdmolo AdBog, 1 To

ovouo Ko 0 TANBEPIOUOG eVOG GLVOAOV ATOLVTI|GEMV.
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e <cimi_present>: aAeiton k6Be PopPE TOL Lol ALITN O™ OVAKTNONG PTEVEL GTOV Server.
Yov Opopo déxetar éva oplBpd o omoiog mpocdiopilel éva avtikeilevo Héco Ge
évor GUVOAO amOVTINGE®V, KoL TNV TANPoQopic Tov TPEmeL vor owvokTnOel YU’ orvtd
(mpocdiopilovtag kémola amd Tig £YYPOPES TOL 0pilovTon 6T0 TPOPIA). TKOTOS TNG
elvor N ovEKTNOM KOl EMGTPOET TNG EYYPOPNG TOL OVTIKEWEVOL avTov. o vou
yiver ovté kodel to Tuqua Retrieve (tuipoe (3)), pe to idia opioporto.. To Turuo
oVT6 Bor emoTpéyel TN {NTovUEVN EYYPOPT|, OE KETOLO OO TIG TPOKOBOPLOUEVES
kodikomooelg (GRS-1, SUTRS, kAT).

e <cimi_close>: Onw¢ elvon TpoPavég ourd to Gvoua, kodeiton kébe opé TOL KATO10G
client dtokdyel ™ cHVIEGN TOL e TOV server, elte ekoVolo eneldt] TeAelmoe e Ta
0o MBeLe v oVOKTIOEL, €lTe ok0VOLN, 0TS Yior TopGderyor AGyo TPOoRALOTOC

TOV SKTVOV.

Ot TopGUETPOL TG EMLKOLV®VIOG e Tov client 6o0 ko T ZIT toromoia Ooc vrootnpilet

o server KkoBopilovtor oto CIMI toolkit HEGM KETOLMV CpYEI®V TOPOUETPOV.

4.2.2 Tuquo Avoiitnong

To Tufuo ovTd, (TUNU (2)), etvor veevBLVOo Yo TN LETAPPaOT TV Z39.50 emep |-
cewv, ot enepwtiioelg PQI o1 omoieg Oo 6todovv 670 XXE kol Bo emoTpéyouy évor GHVOAO
omovTNGEWV. T'100 TNV OITEvTNON U0 ETEPMTNONG YiveTou bottom-up LGy 16M TOL GLVTH-
KTIKOU NG 0€vOpov, Ko Kobdg yiveton avtd, kébe KOUPog uetappdleton o enep®TNON
PQI xon extereiton. ‘Evag kéuBog tov dévopov pmopet vo elvon gite x0upfos-0pog eite

1OuPoG-dEN. 1o oxfuo 4.2 eaiveTol T0 CLVTUKTIKG 0€VOPO TNG ENEPHTNONC:
Owner="Androutsos" AND (Date=1821 AND Relation="GreaterThan")

'Evag #0ufog-600g ovopépetan mivtote oe éva ko uévo XI1. o mopdderypa, n
enepdTNOoN Owner="Androutsos" Tapictotol and éva t€to10 kOUPo. Ztnv mepintmon mov
éxovv {nnoel yio To XIT tov k6uPov Truncation | Relation 1816tnteg, o1 TANpoPopieg
oTéG Oa eumeptéyovion otov x0uBo-00o. 'Evog tétotog k6upog 6to0 cuvtaktikéd dévopo
Mg enepdTNONG elval Tévtote PUALO. Xt0 oyripo 4.2 ot kéupor-6pot eivor tor Vo EOAAOL.

o v avtietoiytion kot mopdAANAa ) petdepaon Tov XI1 otig dopéc Tov XXE
éxel oprotel o mivokog mapping$S g eENc:

typedef int (*mapFunc)(int);
typedef int (*initFunc)(void);
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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 T0 GUVTOKTIKS TNG 0EVTPO.

struct mappingS

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

GOe eyypoer| ToL Tivoko vTo® avTietoryel oe éva XI1. To medio val avomopiotd
10 dvopa tov XI1. H ifunc elvon évog delktng oe pio Guvaptnon n omoio Teptéyet Lo Gelpe
oano enepwtrioelg PQI ot omoieg dnuiovpyovv évar GHvoAo ovtotritmy Tng fGong mov eivor
ONUAGLOA0YIKE 160d0vapeg He to XI1. 'Etol, av yio mapddetypa to XIT eivon to Date,
N avtictoyn oe oTo ifunc Bo ENEGTPEPE TO GVVOLO TMV MUEPOUNVI®OV oL Bpickovton
amodnkevpéveg otn Péomn. H mfunc eivon évog delktng o€ o Guvaptnon n omoio meptéyet
Ko auTH éval 6Hvoro amd enepwtricelc PQI ko n onoio déxeton cav dpiopo v GOVOAo
OVTIKELLEVAOV TTOV OVTLOTOLXOVV 6T0 XIT (0rv BEPiCOLILE TO TPONYOVUEVO TaPADELY L,
évo. GHVOAD MUEPOUNVIMYV), KOl EMIGTPEPEL €voL GUVOAO Otd orvtikeipevo Tng Pactknig
évvolag g Béong ta omoior cuoyetilovion He ToL avTIKEIUEVA TOV GLVOAOV OV TNG
d6Onke cov éptopa. 'Etol 610 mopdv mopdiderypo, ov vrotefel Tl €x0VUE LOVGELOKT)

Béion dedouévwv, n mfunc Oo eMOTPEYEL TO GUVOAO TOV LOVGELOK®DV OVTIKELUEV®V TOL
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omola oyetilovton e TIg NUEPOUNVIEG TOV TTEPLEXOVTOLY GTO GVUVOAO TTOL TNG 866NKeE Garv
oploua.

o Vv petdepaon enopévag evog k6UBov-6pov, ockoAovBovvton ta eEfg Prinarto:

e Avolnteiton otov mivoko mappings po eyypaen e to dvopo tov XI1 mov meptéyeton

otov koupo.

e olelton m avtiotowyn ifunc m onoior KEVEL OLGLAGTIKA TNV OVTIGTOIYION, KO

KOTAOKEVALEL EVaL GOVOAO OVTIKELUEV@V.

e EmAéyeton amd 10 6OVOAO oL €3mae M ifunc ToL oVTIKEIULEVO TTOV 1KOWVOTOLOVV T
KPLTHPLOL TNG ENEPAOTNONG. XTO TTopdderypo Tng Date Tov oyfjuortog 4.2, n ifunc Oo
enéotpepe OAeC TIC Muepounvieg g Pdong, kol and ovtég o emAéyovtoy Lovo

6oeg elvon peyolvtepeg tov 1821.

e To teAK6 GHVOAO TOV TpoMYoVUEVOL Prinartog dideton oty avticTolyn m func TV
311, kol T0 GOVOAO oL B0 emoTPo@el amoTeAel TO GHVOAO OOLVTI|GEWV Y10 TOV

KOuPo 6po.

Me tov alyop1Buo mov LOAMG meplypdipnke petoppdlovton tor XIT Ko Kobg Kot To
Relation xon Truncation attributes tov Z39.50 6T1g douéc Tov XXE.

Amd TV GAAN pepld ol telecTtéc NG type-1 yAwoooc, AND, OR, kon AND_NOT
Stayepifovton mo amAd. 'Evo T€1010¢ TEAEGTIC OTO GLVTOKTIKO OEVOPO ovomopioTorTon
omd ToVg ®OUPovs-odEels. (O xoupfot-mrdsets dev eivor moté eUAAR). Tlar T peTdppoon
oVTAV, KoAeiton o ovtiotolyn cvvéptnomn cuvorlmy Tov PQI 1 omoio cov opiocuoto
nodpvel 1oL GHVOLD OTOVTTGE®V TOL £dMGOV TO TOdLA TOV KOUPBOL KT TN UETAPPOIOT
Kot eKTéLECT] TOVG, KETL TOL €lvor £yyunuévo 0Tt €xeL yivel Tn otiyur| mov enegepydleton
Ko puetaepbleton o x0upos-rodEn Adym tng bottom-up dtdoyione. 'ETot, yio.Toug TEAECTES
AND, OR, kot AND_NOT, ko.A0OVTOU 01 GUVOPTIGELG Y10 TOUN, VO, 1] Sloupop & GLVOLMV
tov PQI avtictoyo. To 6UVOAQ TOL dlvovton ooy OpioUOTO GE QWVTEG TG GLVOPTI|GELS OO
elvon mévtoTe GVUVOADL OLLOELOMV OLVTIKELUEV®V, U0 KOl OAOL TOL GUOVOAQL OLTOVTT|GEWY lvaril
cVvolo atd avtikeipevo Tng Bactkng évvorog tng Béong (BAéne 4.3.2).

OAo ToL eVOLGUEGO GHVOAD OTOLVTIICEDV EAELOEPDVOVTOL KOl LOVAY O TO TEAMKO
7oL O TpoKVYEL oo TNV LeTAPpooT Kou ekTédeon (evaluation) Tov prlikov kéupov tov

GUVTOKTIKOU SEVOPOV, amoTeAEl TNV TEAKT TAVINGT), TO OTOl0 KO EMOTPEPETAL GTO
Tunuo (1).
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4.2.3 Tuquo Avéknong

To tuipa Retrieve (tufuo (3)), | tufuor Avaxtnong eivon vtetOLVO YL TNV LVEKTNON
Tov onopoitntev dedouévav amd to IXE, Kol TNV KOTHCKELT TNG £YYPOPS KATOL0U
otolyeiov evog GLVOLOL OTAVTIIGEWY. TOV TAUPAUETPO, dEYETOL TO LOVOLILKS KMIKSO TOV
OLVTIKEYLEVOV TTOV OVOTOLPLOTE TO GTOLYELO.

'EoTo Yo Topddetypo, 01t {nteiton ovéktnomn mg eyypaens tov 50v ototyeiov
evog ouvéAov amovtiicewy. To Tuiua (1) yvopilel Tov kwdikd mov €xel to 50 oToryelo
Ko KOAEl To TURUO AvAxTnong Ue TOPGUETPO TOV K®IKS ovTd (€6TM OTL 0 KWALKOG
oVTé¢ avTioTol el oty "ondBo” Tov O. AvdpovTeov). AVTS Ue TN GEPE TOV, LEGM LG
oelpdg enepwtoewv PQI Bor ovorKTi|OEL TIG O ETIKEG e TN "ondoa” TAnpopopieg, dnwg
Yo TOPGBELY LD TOV LBLOK TN TN, TO €T0G KATaoKELNG, TNV a&io TS, T0 VAIKS o To omoio
éxel eTIoyTel, TOOVEG pwToYpaQies TNG, KAT. Me OAal Tor oTOol) el L TE KOTOGKELELEL Lo
eYYpoP NG omoiog N dour] TePLypEPeTOL omtd TO TPOPIA, KO TNV EMOTPEPEL GTO TUN UL
(1) oot mpayto TNV Kwdtkonoujcel oe GRS-1.

To mota Bo etvot to mediontng fGong mov Oa Tpémet vo vk Tn B0V Yo voL GuVOEGOVY
mv eyypoen, elvor evomUOTOUEVO GO GTO JVOLKO KMOLKO TOV TUTUOTOG AVAxXTNoNG,

Ko aikoA0VOEel TIC 0N Yieg Tov divovTon 6To TPOPIA.

) Init_R o
s L :
- Co cimi_init()
Init_Response | s
L Open_DB()
Search_Request » — g
F : Close_DB() 5
z L >
- | x Result Set
- - Search_Response = 5
- | o
o Present_Request = Open_DBY() <
g - = PQI_query
™ : 6 .
" : Close_DB() =
i =
Present_R | Result Set S
esen onse ;
- e ] g
: n
Close_Request |
> _Req -
- Close_Response
P Z39.50 Server

yiua 4.3: Ot oelpd tov kAjcewv petalv client, server, kot EXE
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¥t0 oxfua 4.3 goivetol n oelpd pe TV omoio. KOAOVVTOL Ol GUVOPTHCELS TOV
Slaeopwv TUNUETOV, vdAoyo Le TN TNV odtnon (Request) n oroia @téivel otov server. Ot

celp@ exTédeong elvor orVTY) TOL PAIVETOL GTO CTYTLOL, O TEV® TPOS TOL KATM.

4.2.4 7.39.50 client

Méypt ofjuepa €xel KOTOOKELOOTEL EVOLG 1KOWVOTOINTIKGG op1BUdg amd Z39.50 client
o dtdpopeg epopuroyéc. To mepitPdAdlovio otor omoior €gouvv KTioTel elvol TOAAG Ko
nowkido. [Teptocdtepo cuvnOiGuévol etvor ot server ot 0toiot AelTovpyYoHV LEGH KATOLOV

2

gpyoreiov mAofynong tov Atodiktov, émwe o Netscape Communicator®, 1 o Internet

Explorer’ 8

. TToA)oti client 6mwg avtdg g Blue Angel Technologies® €yovv ktiotel Ge
Java®, motéc0 N peyddn mietoymeio Boocileton otn xprion cgi-scripts. Mio koAt épgvva
Y10 TOVG VP ovTeG Z39.50 server éxet yivel and to DSTCY tng Avotporiog. O Adyog
YloL TOV 0Toio YPMNCLOTOLOVVTOL T epyoleior TAOTynong elvon 6Tt n xp1ion tovg eivon
QAT Ko 0lpKETA TPOCLTH GTOV amAS XprioTn, KoBwS eniong ylorti umopovv €0KoAd Vo
VoGt PIEOVY OVTIKEILEVO TOAVUEC V.

oté TN Edon KatookeLg ToL Z39.50 server ota V0 €pyc TOL €YOVUE OLVOLPEPEL,
Nrov amopoitnn n vropén kdmolov client pe ™ BoriBela Tov onoiov Oa dokiudGloviov
N cwot Aettovpyio Tov server. O client o omolog Bo ypnoorolovVTOY GToL €PYd oLLTE
Ntov evBvvn Katookevg ALY cuvepyolopévov eopémv. Xto enionuo KO6UPo Tov
AQUARELLE [AQU] uropet xaveig vo del tn Slemopr| xp1riong ToLv YPNOULOTOLOVUEVOV
070 €pyo oo client.

O client Tov omoilo eueic KOTOOKELAGOUE YloL TIC OKIUES TOVL server, otnpileton
oto gpyoielo YAZ [Ind97] xou dev €xel xdmolo ypogikt| dtemopr| xprione. Aettovpyet
oo TN YPOUUT] EVIOA®Y TOV GAOL00. Otav Tpéyel enpavilel oto xpMnot évor ujvouo
TPOTPOTG 61O 0moio Tov KaAel vor Ypdwyel pior eVvIoAr). Ot evtoAég mov vrootnpilovton
etvar ot Bootkéc Yo dvolrypa 1 KAEIGILO emKOVOVIOG e KGO0 Server, Yo oTOGTOAN
EMEPOTNOEMV, KOUOMG KO VIOt OUTNOELS avAKTNONG €YYPaQ®dV. TTapdAn tnv €Aielym
dtemang xpnons, Aettovpyel mOAH KOAG KOl OmOd0TIKG OE MEPINTMCELS TPOSPoong
oe Biproypaeikéc Baoelg dedopévmv 1 YeEVIKOTEPD GE TNYEG TANPOPOPL®V OOV Oev

VIEPYOVV CVTIKEILEVD TPOG OLVAKTNON TOL OOl VOL OLtOLTOHV 131K dlaryelpiomn Yo 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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TOPOVGIOGT] TOVE GTO YPNOTN STWS YL TOPAIELY DL OL ELKOVEG,

4.3 MpoPfiiuoto tov Z39.50

ot TNV mepiodo VAOTOINGNG TOL TOPUTAV® server, £YLve opoLTY| oL GEPE TPO-
BANUaT®V Tov TPOTOKOAAOVL. XNV evotnTor oLTY| Yiveton pior cHvToun ovGAvon TV

TPOPANUATOV CVTOV.

43.1 IpodnGpyovco U1 OVOTOPIGTEUEVT YVAOT

TToAAEG Popéc, VTEPXOVV TANPOPOPieG Ol omoleg elvor YOPOKTNPIOTIKES YioL MLt
" dedouévmv, wotdco, dev €xovv pPNTé Topactolel 6e avtr). o Topdderypo, €6Tm
o Béomn dedopévav oty omoio €xovv KortoympnOel Ta avtikeipevo omd TV GLAAOYT
OmAwv Tov Movceiov Mrevéxn. 'Eotm eniong, 6Tt dev vrdpyel kovévo tedio otn Péon
10 omoio va divel Tnv mAnpoopic Yo T Béon TV avtikelpwévaoyv. Elvon dumg tpopoves,
OTL 1oL OAOL ToL KorTory wpmUéva 6tn Béon avtikeipevo, 1 TANpoeopio Yo tn 6€om vdpyet
Ko elvon kot opy1v 1o Movoeio Mrevéikn.

Av yioo tqv Bdon ovt xotockevootel évag Z39.50 server, TiBeTon To ep@OTNUO
m¢ vrootpiEng 1| un onueiov mpoécPaong dnwg owtd g B€ong mov avaEépOnKe
nponyovuévems. Av dev vrootnpiyBel, éva Tuiua g mepleyOUeVNG TANpoPopiag TG
YN amoKPVTTETOL. ATTO TNV GAAN UeEPLE, av LOGTNPLYBEl, Oo Tpénel vor THYEL E181KOV
YXEPLOUOV S1OTL deV LIEPYEL KATOoLo SoUn 6TnV Ttny™| M omoio vo eK@pAlel TNV TAnpopopio
ovt. To OVOUEVO OVTO OTOTEAEL IO OTTO TLG TEPITTMOOCELS Ol OTOTEG SNULOVPYOVV TNV
OVAYKT VIO TNV ELGay®YN) EVOC eVOLGECOV EMTEGOV CVEUESH GTNV TTNYH Ko 6To Z39.50
server o Trc.

Y& TePIITMOELS OTOL M TTNYY| dedouévav elvon évar TAIL, n petdppoon twv Z39.50
EMEPOTNOEMV OTMC €YEL 110N TOPOVGLOCTEL GE TPONYOVUEVO KEPAAOLO, Elval A} Ko
dueom. Tow ZATT xpTNGLULOTOLOVV TEYVIKEG ELPETNPLOCULOY TATIPOVE KELUEVOL, KOOMG Ko
ovolfnon pe Béomn AéEeic-kAeldid. Ta tétolov €ldovg TeYVIKES, TOAAEG OpEG elvarl
omaPoiTNTO VO Y pNGLLoTonOel K&molog Oncovpdg dpwv.

H xp1ion 1ov ONcovupov 6pmv G KOTOVEUNUEVO KO ETEPOYEVT] GLOTILOTOL ATOTEAEL
évor TOAD xpricluo epyoirelo. Amo tor yvootdtepo mpoPAuortor etepoyévelog lvor To
TPSPANUO TOV SLAPOPETIKAOV OVOUAT®V, 1 Ttepintwon dnAady émov N 1dia TAnpogopic,
oe dlapopetikéc mnyéc dedopévav, mopiototon PE SOPOPETIKO dvouc. Av Aomév o

APNOTNG Y PN OUOTOLGEL GTNV EMEPHTNGT| TOL €val 6pO Yol K&mo1ov eidovg TAnpoopia, N

Turuo Emoetiung YroAoyiotov
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avolnnon pe Baon cvtdv Bo omoTUYEL, KOUOL KL oV 1) TNy TEPL€)eL TNV oVl TOVUEVT
TANPo@opia, ov orVTY| el TOPOOTHOEL LLE SLOLPOPETIKO OVOLLOL.

TMopdpoto eivor 1o TPOPANUC TOV SLOUPOPETIKWY YAWGGHV. AV 0 server GTEAVEL Lol
enepOTNOM 61OV 01 GpotL elvon G€ KATOLoL YAMGSA A, eV To dedopévor 6Tnv Tnyn elvol oe
YA®cooo B, n enep@dtnon 6o amotOyeEL.

Am6 to Tapandv, yiveton @ovepni 1 ovéykn VmopEng KEmolov evOlEUEGOV EMTESOV
ovaueco 6to Z39.50 server kot otny ©nyn, 10 omoio Oo avalouPaver vor KEVeL Tig
OTOPOUTNTEG UETATPOTES GTOVG TEPLEXOUEVOVS OTNV EMEPWTNOT OPOLG MOTE Vo elvort

duvat N emTLYNG EKTEAEST] TNG.

4.3.2 Xuykevipotiki) 0sdpnon

'Eva A0 Baoikd mpdPAnUa Tov Z39.50 elvor n GLYKEVTPWOTIKT BE®PMOT TOV Yo
TG dLdipopeg mnyéc mAnpoeopioc. Emmpeacuévo nddl and tic BiAtoypoeikés mnyéc, ot
omolieg meptypdouy évar kol Lévo e1dog avtikelpnévov, tor keipeva, 10 Z239.50 vioBetel
™m Bewdpnomn Ot 6Ao tor otoyeior tor omoior Ppickovtol amobnkevpévo Ge wow TNyN
TANPOPOPLOV CVOLPEPOVTOL GE €vor Ko LWGVO €100¢ dedoévov. 'ETGL G UoL LOVGELOKT)
mmyn, Yoo mTopdderyno, uropel vor Bempeiton 6t dAo tor XIT meptypdipovv TAnpogopio
oL cVoyeTI{eTON LUE LOVOELOKG OLVTIKEILEVOL, TOL OTOIOL KOl OLTOTEAOVV TO OLVTIKEILEVO
eVOLOLPEPOVTOG TPOC OVEKTNGOT. 6Tl Té€To10 elvon TOAD meploploTikd Yot oe divel 6to
APNOTN TN SOLVOLTHTNTA VOL OVOLKTIGEL TNV TANPOPOPia TOV LTOG BEAEL, QKOO KOL OV M)
TAnpogopior LT VILAPYEL 0T dedoUEva TG TNYNC. o Topddetyno, TapOAo TOov GTN
Béion Tov Movoeiov Mrevéxm Umopel vor vItdp oV TANPoPopies Yol 1IGTOPLKE TPSGOTOL,
0 xprong dev umopel woTé VoL TIg ovoKToEL LEG® TOV Z39.50. AKOUOL KO 1] EXEPDTNON
v 6to XI1 PersonalName 10 0olo avoupEéPETaL G€ CLLTA, €YEL TO VOMUOL TWV LOVGELOLK MV
OVTIKELUEVV TTOV GLOYETI{OVTON LE TOL GLYKEKPIUEVO TPOCWOTAL, KL O)L TOL TPOCMTO QLT
K0®’ avtd. To ovtikeinevo evalopépovtog oe KB Béon ovoudleton xevrowny évvola.
QT omd por Tétola Be®dpMon TO EVVOLOAOYIKS oyripo Tng Pdong dedouévmv Bo
TpEMEL vou €xeL Lol Lop@e1| 0w ovTY] Tov @aivetal 6to oxfuo 4.4. H Bsdpnon ovtn
Aéel 6L 10 oynfpo TG Phiong Bo Tpémel var oukoAoVBEl tior KaBoAlk oxéon (o€ TPAdTN
N un kavovikh popen). Xto oxfuo mopiototor pior Ol TpAOTN KOVOVIKNG LOPPNG
(N1INF) xoBoAkny oxéon [DGS87]. Av kditt tétoto dev cupPoivel, Kotd tn dtodtkocio Twv
OVTLOTOLYIGEWVY O1 SO ELPLOTEG B0 TPEMEL VAL TEPOVV OLTOPUGELS Y10l TO OV Ot VTG TN PLY Ol
N 61 xémoro ZIT Yo 10 0moio dev LIAPYEL LOVOTATL GTO G L0 TO OTTOL0 VOL TO GUVOEEL L

v Keviplkn évvolo. Tétolov eidovg amopdicelg enmnpedllovv Tnv avdkAnon (recall) kou
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v oxpifelo (precision) TV omOVTHGE®Y, AVEAOYX LLE TNV ENepTNON TOV client.

Owner

Location

Name Memberin Material WMW
( ’
\‘

Collection

Synupo 4.4: Mo NINF koBoAkt| oxéon

4.3.3 T'AOco0 eEMEPpOTNOEDOV

‘Eva. antd 1o BooIKE XOpOKTNPLOTIKA TV TOALTIGULK®V EQOPUOYMV TOv eivoit
onuepa dobéoteg 6to Aladiktvo, elvor 0Tl dev VILEPYEL KATOLO0 GTAOEPO OULOLOULOPPO
oxfuo yro tor dedopévor. Ot VILépyoVoES TANPOPOpPieg eKTEIVOVTOL OIS 1o VPA SOUNUEVES
(oxeotokég ] ovToKeVTPLKES PAGELS SEQOUEV®V), GE NULOOUNIEVES OTIOV 1) SOUT] ELVOIL PNTAG
NAmuévn, éupeon 1| ToA0 yoropr) (SGML/HTML xeipeva, Bipioypopikég Baoelg), €mg
oOOUNTES (ELKOVES, GYENAL).

O Baoikég meproptopds tov Z39.50 eivor 6t givor 16vpd ennpeccuévo od To
eninedov oyxfuortog Tvotiuoto Avéktnong IAnpoeopiwyv (ZAII), ta omoio acilovton
0€ 0. TPOGOVOLTOMGOUEVT TIPOG TIG EYYPOPES TEPLYPOPT] XPNOULOTOLWOVTOS Ho AloTo
ond onueio tpdoPfoonc. Mo mopdderypo 1 TAELOYN Qi TOV UNnxovoy ovoliTnong Tov
vréipovy orjuepo v oto Aladiktvo (my. Altavistal!, Lycos'?, Excite!®, Yahoo!#)
Baocilovtonl oe avalntioelg e Béon AéEeic-kAeldid, vrootnpiléueveg ol TePLGGHTEPEC
and évav evpetnplocpid tApovg kewévou (full-text indexing). Qotdco, Té€toleg uéBodot

elvon mep1ociTEPO KOTAAANAES Y10l ENEPMTNOELS GE GLAAOYEC OLOOUNT®V T MULOOUNUEVE®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 Y1, VYNAG SOUNUEVES TTNYEC TANPOPOPLAYV, STWS QLTS TMV TOALTIGULK®V
epopuoy®v. H dour| umopel vow vdpyel e oxeclokéc 1 oviokevTpikég féioelg dedouévav,
1M o€ cVyxpovo SGML-ZAIT (SGML-based IRS), xou umopel vo efvon oavepty, dyvootn, 1
KPLUUEVN Ko vo Tpémel vou ovarkadlv el [CCP*97].

H doun tng mAnpogopiog etvon eEonpetid yprioun:
e Yot GLUPOAN 6TN BedTiGTOTOINGN EMEPWTHOEMY KO vHEN O™ NG akpifetac,

e Y10 TEPLGOHTEPO EVKOAN dloryelplomn TUNUAT®V TANPOPOPIOG KoL TAOTiYN O™ GE QLTA,

KGTL 0vTiGTOLYO LE TNV TAOT YN O GE LIEPKEIEVQL, KO ENiong,
e Y10 O 0ELOTLGTN KOl TOAOTAOKT) OAOKAT|P®OCT TNG TANPOPOPLOG.

atw omd 1o eminedo AeSiAdylo twv I Tov Z39.50, 10 peyoAvtepo Uépog omd
TNV VTAPYOVGO. SOULKT] KO CNUOGLOAOYIKT] TANpogopior Tng Bdong, yévetol Kotd T
EMePOTROELC. AT TNV €pevvar oV KAvoe dev Pprikope KAmolor tpdToon Yo €vol
LKOWVOTOINTIKS TPOTO LETAPPOON G LETOED TNE SOUNUEVNC TANPOQOPLog Lo TNYHG Ol TN
o peptd kot tov X1 tov Z239.50 omd tnv GAA.

'EGT® éva, GLUYKEKPIUEVO TOPEIELYLLD, TTOV TEPLYPEPEL TO TPOPAN O ZVVIOMC Vo
oPLOUGG o6 evEpyeleg GLOYETILOVTON L KETOL0 LOVOELOKS OVTIKEIEVD.  GBE evépyela
yxopoktnpileton omd KEmwolo TPOcONO T0 0molo TNV €KOVE KoL Uo. XpovoAoyiol otnv
omoia. élafe ydpa. 'Eotm yio mopdderypo 61t yperaldpuocte vo ovolnTioovUE To
ovTikeipevo Tov cvoyetilovton pe Tov Odvocéor Avepovtcoo dtav avtdg Bpébmke otnyv
ITeAomdvVVNGO OTIG OPYES TNG EAMANVIKTG KOTé TV Tovpkmv enavéotaong to 1821. &t

T€1010 eKQPALETON LE TNV TOPOKAT® EXEPDTNOMN:
PersonalName="Androutsos" AND Date=1821

O xpriong Bo AéPer ooy amévTnom évor GHVOAO EYYPUQ®Y 01 OTTOLEG B0l LTKOLVOTTOLOVV TOVG
TEPLOPLGULOVE TTOL elye B€ael. TimoTa GUMG eV €YYLETOL OTL TOL OVOKTMOUEVOL OLVTIKEILEVOL
oyxetiCovtan pe tov Odveoéa Avapovtco Ko ekelvn TV mepiodo. TNV TPAyUOTIKOTNTO
évor avtikeipevo umopel vo xpovoroyeiton to 1821, aArdé n oxéon tov pe tov Odvecén
AvdpoUteo vou amotelel vl LeTayeEVEGTEPO YEYOVSHS. Omolodfmote AoYIKH Sl Hvoeon
UETOED OVTIKELUEVMV, TPOCHTMV, MUEPOUNVI®V Kol yeyovétwy, €xel xobel. T va
eovel KoAvtepa to TPSPANUo, vrevBuuileton, Tt oty evéotnta 2.3, 1 dtor axpipg
enepdTNON €lxe xpNOLLOTOINOEL YL TNV avEKTNON KETOL0G SLOPOPETIKTC TANPOPOPLOG.

otodaBoivel Aowmév kowvelc, 6tL 1 type-1 YAdooo tov Z39.50 elvon mOAD amAf yio vo

EKQPEGEL TNV SOULKT] TOAVTAOKHTNTAL.
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Eniong, pe v mopoHoo TpocEyylon, OAOKANP®OOT NG TANPOQOPIoG otd SLoupo-
petikéc myég elvor odvvortn. TOUQ®VA PE TNV TPoc€yyion Tov Z39.50, yio mopdderyuo,
dev VTpyeL TPOTOG OVAKTNONG TOV OVTIKEIUEV®Y TTOL GuoyeTilovton e Tov OdveGéa
Avdpovtceo pall pe t oxetikn tovg Ppitoypaeio dtov n tedevtaio Bpicketol omodn-
KELUEVT GE U0l SLOQOPETIKT TNYT TANPOPOPL®OV 610 dikTtvo. To puévo mov umopel vo
yivel elvon 1 avéiktnom Tov otoryeimv and kdBe Tnyr| Ko Hetd n evoroinon toug o€ éva

Lovadtké cVVoAO.

4.3.4 Meto-oeoouévo

Mo omd TI¢ 10€ec mov Bor UTopovoOY Vo TPOToBOVV ¢ AVGT GTO TOPUTAVE®
mpoPANUa elvon n yvwotomoinon otov client peta-dedouévor Tov server. Miow Té€Tolol

duvortdTnTor OUMG dev TOLPEYETOL Ot TO TPWOTOKOAAO.

'Eoto Yoo mopdderyuo n mepintmon 6mov o ypnotng &épel T eivorl avtd mov
ovolnté, dev Eépel Suwg tov Tpdmo e tov omoio Oa to avalnticel. XInv mepinTtmon
oVTY] TANPOYOPLeC Yo HeTa-0edopéva, TNG TNYNG Oo Ty amapoitnteg. Miow Aom, Tov
vioBeteital ovyvd, elvon tow ZIT evpelog évvolag dmmwg to XIT “Any”. Emepdnon névm
ce autd 1o I elvon cov v yiveton emepdtnon 6e dAo Ta vrootnpiiopevo XI1. Av to
dedopévor tng TyNe ta Sroxerpiletan éva mopodooiokd SABA 1 XIIT, 1 enepdnon 6tn
Béion méve oe dAo tor Tedia Bo €xel TOAD peydAo KOGTOC, TOGO GE VTOAOYLGTIKY| 1oYWV,

600 Ko o€ Ypovo. 't To AGYo orvTd, | TPOGEYYLOT QLTI Oev elvat 6,TL KOAVTEPO.

Mo Avom B fTay 1 duvatdtnto tov client vor pmopel vor ovorkTé TANPoQopieg Yo
oV TPOTO e Tov omoio €xovv yivel ol avtiotolyioelg Tov XI1 otig dopuég tng mnyng. Ot
oavtiotoryicelg outég umopel vo elvon moAh amAéc (Lo mpog pia), oAl Ko ToAOTAOKEG
(TOAAG PO €Var, TOALG TTPOG TOAAGL, €VOL TPOG TOAAG KAT.), 1) akOpoL, VtepPoikd cHVOeETES
6mov amonteitol 0 oplopdg o dSymge. To TpdPANUa yiveton akOuo LeyaAvTePO OTaV dev
VRAPYEL TAPNG EVVOLOLOYLKT avTioTol)ion HeTa&l evig ZIT Kot KATOL®Y OVIOTHTOV TNG
YNNG Xe TETOLEG MEPUMTWCELS Ol OTOPACELS TOV AoUPEveL 0 dtorxelplotig mov opilet
TG awvtioTolyioelg elvon onuavtikés yorti ennpedlovv v axpiffeta (precision) Ko Tnv

avdxAnon (recall) T@V CTOVTIGEMV TOV ENEPMOTHCEWV.

To mapomdve KEVEL TNV oVEYKN YVAONS TOV OVTIGTOLXIGEWV OTd TOV server oKOuo

UEYOAVTEPT). AVGTLY MG OUMG TO TPOTOKOAAO dev TPOPAETEL Lol TETOLD SVVATOTNTOL.
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4.3.5 Mn vrootpriouevo Enueio MpécPoong

And to footKd TpoPATLOTO SLUAELTOVPYLKOTNTOG, YIOL TNV TPOGPOoT GE £TEPOYEVELG
KOl KOTOVEUNUEVEG TINYEC TANPOQOPLAY, elvor N mepinTwon Kot tnv omoio yiveton 610
739.50 server pioL enep®@tNom 6TV omoia meptéyeton éva I, un vroostnpi{éuevo omd v
GLYKEKPIUEVT TTNYY|. ZOUQOVO LE TO TPMOTOKOAAO, 1| ENEPMTNOT B0 TPEMEL VO, ATOTVYEL
KoL vo, emoTpa@el 6tov client évog Kmdtkdg Ko €vo SloryveooTikd Wivopoe tow omoio Oo
npocdopilovy TNV outic TNG AmoTLYI0G TG EPDTNONG.

Oumg, oe évol Kotaveunuévo meptféirlov pior tétota Avom dev elvor kabdAov
emOvUNT. Mio eneP@TNOT M ONoior GTEAVETOL GE TOAAOVG KO SLOPOPETIKOVE Server
XPNOLOTOLDVTOG €V LeYEAO aplOUd X1, o1 mOovOTNTES Y10 VTP EN U Voo TN PLLOUEVOV
ond v vrokeipevn Tnyn X1 Ko Kotéd GLVERELR OmOTLY IO TNG EPATNONG lvor OpPKETA
UEYAAN. AKOUO KL 0V 1] EXEPATNOT OLTOTUYEL Y10 SoipopeTikd XIT 6e k&Be Ty, 0 xpMoTng
dev Oa AdPel kouior omdvinon.

o TV amoQuYN UG TETOLOG KOTEOTOONGS, 1| AOOT OV GUYVE YPNOLLOTOLELTOL
onfuepa eivor N TopdAELYN TOV UM VIOGTNPLLOUEVOL ZIT KoL 1| EKTEAECT TNG ENEPADTNONG
Ommg B yivétov ov 10 ouykekpluévo ZIT dev vipye KobdéAov. H Adon ovtn dev elvai
6,11 KoAOTepo. To mpdPAnua etval 6t o client dev AapPével yvadon Tov yeyovotog ovtov,
Ko €10l dev umopel vor KatoAdPel ov 1o EMOTPEPOUEVO GE VTGV GHVOAD CTAVTIICEMV
éxel mpoxvyel Bacel SAwv Tmv kprtnpimv Ta omoia elye BEoeL 0 xpioTNG OTNV ENEPHTNON,

Héow Tmv ZI1, 1 oV OpLoUEVOL ' oL TA €0V ToPAAELPOEl Adym Un VITOGTHPIENG.

4.3.6 Emotpe@iueveg eYypoéc

H dour| xou tor mePLEXOUEVO. TV €YYPUQOV ToL Ba emoTpépovtal otov client
opilovtorl amd 1o ekGoTOTE TPOEIA. Mol €yypoer| amoteleiton omd évor GHVOAO TeEdiwV
(elements) to. omoiar €youvv Wor TPokoBopPlopévn oelpd Ko onupocloroyic. Booikd
npSPANUa elvor 0 TpOTOG e Tov omoio to Z39.50 yepileton Tig kKevég (NULL) Tinég Ko Tou
nedio TG eyypoenc, Yo Tor omoio dev VILépovV avtictoryeg douég otny Tnyn. To Z39.50
opilel to unvouato “Element Not exists” kou “Element Not There” yio. TIg TEPUTTWOGELS
6mov yio évol Tedilo TG eyypogiic dev vtéipyel avtioTolyn o] 6TNV TNy Ko yioL Tnv
nepinton Omov LVIGPYEL N TIUN TOV, OAAG dev elvor doBéoun ™ oTiyury exeivn mov
Inteitor. Mo étolor mpocéyyion mpokaAel tn dtokivnomn meptttig TAnpoeopiog 6Tto
dixtvo.

'Eva ALO Bl elvorn 0 YopakTNPLoNOE TOL YiveTow GTo TEdIOL TNG EYYPOPTIG GOV
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emavoiaupaviueva ko vroyoewtind. To mp@To dMAMvEL TNV dSuVOTOTNTO. TOAAOTAMDY
TILOV o€ éva Tedlo ™G eYYpaens, OTMG Y10 TOPASELYLOL TOL OVOULOLTO TOV TPOGHOTMY TOV
oyetilovTon e KEmolo LOVCELOKS OVTLKEILEVO, Ko ToL oTtoia umopel vo elvon Teprtocdtepa
10V €VOG. To deHTEPO IMNADVEL GTL GE ULOL EXMGTPEPOLEVT OLTTO TOV Server £yypopt], To Tedio
oVTO O TPEMEL, OTMMWGOMTOTE, VoL ExeL va €xel TIUT. TéTolov eldovg meplopiopol amoteAovv
TPSPANUO 10K Ge eTEPOYEVELC TINYEC TAN pOPOpPiag GOV TO GYMLoL Ko ToL dedopévor elvor
UeTaPANTE, Ko KVplmg Un YVOOTE €K TV TPOTEPWV.

"Eval tpito mpdPAnua, elvar étu o client dev €xel Tnv duvatdTnTo Vo EMAEEEL TOLOL
ond to medior TNG eYYPOPNG TOV eVALOPEPOLY KOl vou {NTHCEL TNV OLVAKTINOT CLTAV KOl
uovo. Avtibeta, 0o tpémel KAOe opd Vo VoK T OAGKAN P TNV EYYPOLOT.

To tpio TOPOTEVE® TPOPANUOTH, TOL CYETIKG. LUE TIG EMOTPEPOUEVES EYYPOPES, dEV

00 LG QOO OATIGOVV BTNV TOPOVCOL EPYOLGLOL.

Turuo Emoetiung YroAoyiotov
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ot Stogxeipion g oNUOCIOA0YIKN G eTepoyévelag Letay Twv ZIT Tov Z39.50 Ko Twv
SoudV TG TNYNG, KOOMS KO Yo TOV 0od0TIKO TPOGIOPIGUS Kot VAOTOINGT ToV TpdTOL
petdppoone, Uiol koA Tpocéyyton eivon m dnpovpyio evég cvpPortikot poviéAov To
omoio Bo. pumopel vo moplotdvel Tol amobnkevuéva, otny TNy otovxeia, vor déxeton
ePpWTNOELS, Vo TIC emelepydleton Ko vo emoTPéQel Tor amoTeléoporto. To LOVTEAD TOV
xpNoonondnke amoteAdeiton amd avtikeipevo, Tig LeToEH ToVg cLOYETIoELS (POAOLC)
Ko évvoteg. Aettovpyel e, oo €va Kovo evvoloAoylKd LOVTELO TOL GUVIEEL TOV KOGLO
tov XIT pe Tov kOGO TNG LIoKeipevN g TNYNG. ZTIC TEPLNTMOELS TOL €vag Z39.50 server
KOTookeLALETON TEV® omd pio BAom SedoUEVmV, 1} YEVIKOTEPOL LD TTNYT] TANPOPOPLMV LIE
ovotnpn dounon Tmv dedouévmv g, eivor govepn N ovaykn YropENg Tov eVALEUECSOL
emmédov petov mnyng kou server, To omoio 0o kK&vel TN UETOTPOT| OO TIC SOUEG
t0V Z39.50 otig dopéc g mNYNS. ATO TNV GAAN UEPLE VIAPYOVY TEPLTTMOCELS OOV M
petdippoomn ot elvon Gueon ko de dtkooloyeiton n Vrapén evog tétolov emmédov. Mo
tétolo mepintmon eivotl vt Kortd tnv omtoio m Ty eivot évor TAIT dnwg T GLGTHULOTOL
Mistral xou Index+ to. onoio mopovoldeTnKoy 610 KEQAANL0 3. Onmg OU®G ovopépOnKe,
etvol mOavé vo xpnoomolovvton AEEELG-KAELOLE amd ONcovpovg Opwv, 0mdTe KATOL0
eninedo yio T dloyeiplon Twv Bnocovpav Kpiveton amapoitnto.

o Tov 0ptoud Tov LOVTELOL QLTOV, Wor KOAN 10éo Tty M xpnoLonoinen g
teyvoroyiog Twv Zvotnudtev Mopdotaong I'vdoewy (XIT). H Meorypaquxty Aoy
(Description Logic) [DLNS96], o6 €8 ko 6T0 €€1{¢ ITA Y100 GUVTOUI, LE TIC EVVOLOAOYIXES
yAwooes (concept languages) ot omolec otnpilovton e cOVOETOVE GPOVE KO GLCYETI-

oelg, anotelel évor moAH koAd vroymelo. H TIA xpnoiorot|dnke yioL TOV 0PIGUS TMV

"http://www.dLkr.org/dl
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SLEOPV OVTOAOYLHV, KOBMG KO TWV GLOYETIGEWMY TOVG LE TO EVVOLOAOYLKG LOVTEAO
NG LIOKEIUEVNC TNYNG, XPNOULOTOLMVTOC Vol KOVO Be®pNnTIKO QOpUOAoUS.  GTL T€-
T010 YTy €PLKTO, 610 PoBUS TOL M EKPPACTIKT] duvortdtnTa TG ITA KaAvTTEL GAAOLG
YVOOTOVG POPUOALGHLOVS TOV Y PNOLLOTOL0VVTHL o Bhoelg dedouévav. H BifAtoypopio
éxel vor emdei&el TepmToelg 6o M ITA €xel emTLY O YPNOLOTONOEL 08 EQAPULOYES (G
YADGGO TopdoToong Loviédwy dedopévav [BMS*91], evvolodoyikdv oynudtov [BBS88],
N ©¢ YAdooo enepmtiicemv [ABN92]. Eniong, vmdpyetl wio Gelpé omd VAOTOUGELG GOV
N ITA éxel ypnoporomBel tpokelnévou vo mopéyel o dtemaenry Baong yvaong oe pio
Béon dedopévmv[KSST96],[NRL*94]. T'ol T0 }MPO T®V TOMTIGUKOV GLGTNUETOV 0 0TTo{0g
amotelel 10 Pootkd medlo TEPOUATIGUOD TNG EPEVVAS oG 1 xprion g TTA odynoe o€
TOAD 1KOVOTOLNTIKA OTOTEAEGULOITOL.

v endpevn evotnTo TEPLYPEPOVTONL YEVIKA T TAEOVEKTOTO TNG TTA TTOL TNV
KOOLGTOUV KOTAAANAN Y10 TO GKOTO Lo, KOOMS ENIONG KOl (oL GELPA o EMTALOV TPOi-
GVTOL SLVOLTOTNTEG TOL TTOLPEYEL KOLTEL TN X PTOT TNG YLOL TOV TPOGIOPIGUS TNG AetTtovpyiog
TOV UETOPPOOTN. XTN GLVEYELD YIVETOL Lo TOPOVGIoT TOV LovTEAOL NG TTA Ko TS
ot epopuoleton oty mEpinTmon Tov Z39.50. To KEQAANLO TEAELDVEL [LE L0 TEPLYPOLON

T0L TPpéTOL VAOTOINGNG TOL Z39.50 server o onoiog otnpiletot oty ITA.

5.1 To nieovextiuoro g eprypogikng Aoytknig

H yxprion g ITA yio Tov KoBoplopd ToL TPOTOL AELTOLPYINC TOV UETAPPUOTN

TOPEYEL TO, TAPOKATM TAEOVEKTILOITOL:

e Emituyydveton o MNAOTIKOS TPOGOoploids TV ovTietoryicewy XIT kot Sopuy g
Béiong. Me A o Adylor SNAdveTal To TL avTiotoryileton pe Tt Ko 61 1o Tog. 'Etot o
xPNOTNG dev YPELALETOL VO €XEL TPOYPOUUOTIOTIKESG KOl BALEC YVAGELS GLYYPOPTC
koOdka. Eniong, ot evvololoyikéc YAMooeg elvon meplocOTEPO KOVTE OTN QLGLKN
YA®ooo Ko yerpilovion evKoAdTEPO Omd TOV OmAG YPNOTN, OE OvTiBeoN e TIG

TOPAOOCLOKES YADGGES ENEPMTNOEWV TOV PBACENMV SESOUEVAV.

e T6co N YA®GoO ovTioTolyice®wy, 6GO KoL TOL TPWOTOYEVH) GTOLYEI TNG YAMGOOG
enepToE®V T0V Z39.50 (query primitives), xeipilovton pe opotdpopeo tpoémo. Ot
dnAwpéveg avtiotolyioelg tnpovvion Ko yxepifovion omd Tov server Gov TpmTop-
xwké dopkd tov otovxeio (first class citizens). Aev omoteAovv nAadt kémolo
emMnPOc0eTO KOUUATL AALG évor doptkd Tov otolyeio. Ot enepTNGELS UTOPOVV VO

TOPAGTAO0VV KoL VO SLOYXELPLOTOVV KL OLLTEC GOV EVVOLEC.

Turuo Emoetiung YroAoyiotov
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e AOY® TNG 60OV oNUOCLOAOYiOG TV TeEAeoTdV NG TTA, LG emTPENEL Vo XELPL-

G6TovE éval LeyGAo oplOpd TpoPANUET®Y TOVL TPWTOKOALOV.

e O xpriong mov opilel Tig avtioToyicelg dev eivon amapoitnTo vo €xel Yvdon g
GULVTOKTIKNG OOUNGN G T®V OeSOUEVMOV GTNV TTNYT], AAAA LOVEY O TOV EVVOLOAOYLKOD

TOLG GYNLOLTOC.

e HIIA dev emnpedleton ovte e€aptdron omd To £180¢ TNG LIOKEIEVN G TNYNC, KO TG
umopel vou xpnoyLonoindel ce mepmtcelg 6o 1 vrokeilevn TNyn unopel vo eivor
uo oxectakty [Bre94], [BB93] féion dedopévmv, ovtokevipikt) [RLNRIS], [BSVI5], 1
oKOUO KO (Lo eQoppoyn opyelofétnong keywévov SGML [GRIO0].

[Mopéyer de TapIAAN AL, EVOL OLOLOILOPPO TPATO YOl TO SLVOULKO KOBOPIOUO TNG A€EL-
TOVPYLOG TOV LETOPPUOTH, tveS AP TNTOL OTO TO £100¢ TNG VIoKeipevng TnyTc. Eniong,
€€l TO TAEOVEKTNULOL EVOVTL GAAWDV YAWGG®V (T.). SQL) 6Tt elvon mepLocdTeEPO KOVTA
OTN PLOIKT] YADCGGO KO TEPLYPAPEL KAAVTEPO EVVOLOAOYLIKEC CVTLOTOLYIGELS, EVD

omd TV GAAN pepté m SQL meprypdupetl kaAvtepo dSopLkég (structural) ovtiotoyicel.

Ext6¢ and to mopandve, n yxpnon g A yio tov Tpocdloptopd tov TpOTov

UETEOPOOTC, TOPEXEL EVOL OPLOULS Ot EVILOLPEPOVTAL EMTAEOV TTPOLOVTOL-OVVATOHTNTES.

e Adunon tov emmrédov oxfuatog Twv XIT 1ov Z39.50.
Me tov 1810 Tpémo e Tov omoio opilovton ot ovTiotoryicelg uetaEv EIT Ko Sopdv g
YIS, LTOPOVV VoL GVOYETIOTOVV ZIT HeTa& Tovg Ko TEAMKE To eninedo oyfLa TV
XI1, vor MoK T GEL KATOL GUYKEKPIUEVT] EVVOLOAOYLKT] dOUT, OE LLaL 1) TEPLOGOTEPES

TOTLKEG TTNYEG.

e 'EAeyyoc cuvénelog (Consistency Validation).
H TTA mtopéyet T duvortdtnto EAEYY 0L TNG GLVERELOG TAPAGTHON G TV XIT 6Tor Tedior
meg TNYNG. 6Tt €100 Umopel vor amoTeAéoel UETPO KAUTOUAANAGTNTOG TOV TPOQIA

Y10 TO GLYKEKPLUEVO €180¢ dESOUEVMV TTOL TTEPTE(OVTOL GTNV TTNYH.

e Beltimon ¢ dtadikociog amdvInong ENEPOTI|GEMV.
Me 1 yxprion g ITA, to ZIT mov dev vrootnpiloviol Umopovv vo XEPLoTOVV LU

€101KO TPOTO WGTE ENEPMTNOELS TOV TEPLEXOLV Té€TOLOL XIT VOL UNV amoTLY Y AVOoLV.

e Evnuépmon yio tnv mordtn o tov omaviioewv (Quality Assessed Retrieval).
Ot evvoloroyikég exppdioelg tng ITA pe Ti¢ omoleg kabopilovtal ot avticTolyioelg
UTOPOVV KOl QWL TEG VOL OVOKTN 00UV LE LeBGB0VE ovTIGTOLYEG LTMV TV OeSOUEVQV,

Ko €TG1L 0 XPNOTNG VAL EXEL LKL EK TOV TPOTEP®V YVAGCT TOL TPOTOV LETAPPOIOTG.

Iodvvng Beieypdixmg
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e To&véunon enepwrtiicemv (Taxonomy of queries).
Ol eMepMTNOELG KO TOL UTOTEAEGLOLTE TOVG UTOPOVV VOL THPAGTOOOVV MG EVVOLEG KO
vo taEvoun 0oty e o tepapyio. 'ETot, yiveton duvorti n xpnoiLonoinon cuvorlmy
OTOVTT|GEWV TIPOYEVESTEPWOV EMEPWTICEMV GE UETOYEVESTEPES, KOOBMG eMioNg Ko

Kamolag Lopnc PeAtiowon tng Stadikociog amdvInong EnepmTRCE®V.

e Yoot p1&n TOALATAMY TPOPIA.
O 1p6mog e Tov omoio To XIT ovTioToly®vTon 6TLG dopég Tng Péiong kabopileton omd
70 eKGoTOTE TPOPIA. Q0T6G0, TOAAG ZIT elvon KOVA 6€ TOAAE TPOQiA e Tnv {dto
oxppag onuacioroyio. Me tnv ITA, unopel va oprotel pior avtiotoiyion yio k60e
3T1, aveEdptnTto omd To ekdioToTe TPOPIA. AVTO divel Tn duvaTdTNTH GTOV server Vo
vrootnpilel TOAUTAG TPOPIA Ko emoUEVMG Vo, umopel vou dey el enepTHOELS 0o

660 10 dLVaTd TEPLGGHTEPOVG client.

5.2 H Ileprypogikn Aoyik)

5.2.1 Ileprypoon Tov LoviéAov

H Bewpia tng ITA elvon Gpeco GuoyeTIGUEVT] LE TO LOVTEAO deSOUEVMOV TTOV YPN-
clomoteiton ko to omoio elval opketd yevikd. H IMA amotelel éva OPUOAIGUS Yol
TOPEOTAON YVOONG KOl GVALOYIGUAY. TTIporiAbe amd to €pyo KL-ONE [BS85], ko mopéyet

YA®OGEG o1 omoieg droyerpilovton €vvoles, 0OAOUS Ko aveSEdOTNTO. AVTLXELUEVAL.

Opropnog 1 ‘Eva Avtikeipevo (oryy. Object) opiletar wg n niextoovixy mapdotaon wag
ovIOTNTAG TOV TOAYUOTIXOU XOOUOU, OTO 0V0Tnuo. = dbe avtixeluevo eivar povodLxo
20U X00axrTNOICeTaL Ao HATOLO UOVAOLXO %WOLXO TTOV TO OLOQOQOTTOLEL ard OAa Ta

védowma. To ovvoro twv aviwxeiwévov Oa ovuforiletar ue A.

SHVOAOL OVTIKEWWEVOV TOV TPAYUOTIKOV KOGUOL UE KATOLoL KoY onuoctoloyio
N W6 T, opadomolovVTOL OE €vvoleg (1] OAMMG KAAGELS).  6GBe évvola Tov LOVTELOV
TOPLOTEVEL Ll EVVOLD, TOV TPOYLOTIKOU KOoHov. Ot 6pot “évvola” Ko “kAdomn” omd
€0 Ko 070 e€i¢ o ypnoonotovvton 1sodvvoue. To Topdderyua, n évvolo "GOLD-
GREEK-ARTIFACTS” meplypG@etl To GOVOAO TWV LOVGELOK DV OVTIKELLEVOV ToL oToio elvor
eTiorypévo omd xpuod kou elvor EAANVIKNG TPoeAehoemS. XToL oVTIKEIEVO TPOGAidoVTOL
16N TEG, e TNV KoTAToE Tovg KT amd évvoieg (concept membership), (.x. n "Mona

Lisa” elvor Painting”), kot cuvdéovton to e GAAD ovTikeipevo pécm porwv (.y. "Mona

Turuo Emoetiung YroAoyiotov
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Lisa” eivor “made_from” ”DaVinci”). 'Evo avTikeilevo 1o omoio aviikel o€ (o €vvold,

Aéyeton dTL amotedel TeplmTwon (instance) avTNG.

Opioudg 2 Zav porog (role) ogiletor pLor avilotoixlon oo Ta OVTLXELUEVO OTO OVTL-
nelpeva. ~ abe 0OLOG €xel €var xoQaxrTNOLOTIXO Ovoua, o apxn xatr éva térog. Iledio

TV glval To AXA.

Ot péAot Taplotdvouy cvoyeticelg Leto&h avtikelévoyv. o mopdderypuo o péiog
“made-off” umopel vor evaver €val LOVGELOKO OVTIKEILEVO LLE KATTO10 VALKO KoL VoL ONAGDVEL
T0 VALKO, otd 10 0moi0 eVl KOTOGKELOGUEVO TO OVTLKEIUEVO.

O yAwooeg o1 omoieg Stoxerpilovton évvoleg, poAovg Kon avtikeipeva, ovoudlovton
EVVOL0AOYLKEG YAMOGEC (concept languages), Ko o1 omoieg ev yével otnpilovion o1 Aoyik
TPATNG ThENG.

F11g endueveg evétnteg mopovotdllovton ot Pootkéc apyEg OYETIKES LUE TIG EVVOLOAO-
YIKéG YADOGEC, TIG BECELS YVDCEWDY TOVL KOTOGKELELOVTOL 0td 0L TEG, KOOMS Kot LeEBGS0VG

o €Oy Y] GUUTEPAGUETOV, 0o TEToloV €ld0Vg Béoelg, otnpiiduevol otny I1A.

5.2.2 To yevik6 nhoioro tng Heprypooikng Aoytkig

Mo Béion yvaong (cuviibag Bo moplotdvetal pe to GOUPoA0 X), n onoior KoTo-
okevdleton pe xprion g IA, anotereiton amd dHo tuipoto. To TPMTO TUUO TEPLEYEL
TIG TEPLYPOUPES EVVOL®V dINAON TNV evtoclok| yvaon (Intensional Knowledge) kKol OVOUSL-
Leton TBox. To de0tepo meptéyel To. TPOryLoTtikd dedopéva dNAodT| TNV EKTAGLOKT YVHOoN

(Extensional Knowledge) kou ovoudLeton ABox [Bor95].

5.2.2.1 TBox - Evtocioxn (Intensional) yvoon

AKOAOVO®VTOC TNV TPOGEYYLOT TOL ToPOLGLAGTNKE 6T0 [BDNS94], xwpilovpe to TBox
oe 600 uépm. To mpwro Bo amokokeiton Hépog oxfuatos (scheme part) ko mepiéyet Tig
Aeydueveg aoyinés €vvoles evad T0 deVTEPO, omokoleiTon Tunuo Oyews (view part) ko

TePLEEL TIG AeyOueves mapdywyes €vvotes. H dtopépion avtn gaiveton oto oxfiuo S.1.

Opiopndc 3 Apyrkég évvoleg (primitive concepts) ovoudlovrar ot Paoixés €vvolegs ot
omoleg elval aveEAQTNTES, QUTOVOUES, OEV UTOQOUV VO OVOYVWOLOTOUY amtO e5WTEQUHES
OLoTTéS TOVG, 1 Vo mapaxbovv amd dAies. T'ta va yiver avtiAnmTy n vmoEn tovs Oo
mémel va €xovv OnAwbel ontwg. Emiong, ta avrtovoua aviuxelueva (yeyovota) Qo moémel

%O QUTA PE TN O€lpd TOvg va eLoaxfovv ontws ws uéAn térolwv evvolwv [Bor9s].

Iodvvng Beieypdixmg
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Syquo 5.1 Apykéc €vvoleg, Tapywyes, Ko avTiKeipevo

H ITA, péom ™G eVVOLOAOYIKTC YAMGOOC, THPEYEL TN SLVOTOHTNTO TEPLYPOLPTIC KO

OPLGLLOV VE®V EVVOLAV.

Opropog 4 Aoleioog wag evvotoroyinns yAwooas L, oL €vvoleg OL OTTOLES TOAYOVTaL

uéow TV TEAEOTWV NG L, %Ol TWV aQXL®WV EVVOLWY, ovoudioviolr mopdymyeg (derived).

O opioudg vémv evvoldv yiveton, mpocsdlopilovtog Tig 1kovéG 1§ TIG IKOVEG KO OLVOL-
YKOUEG GLVOTKEG Y10l T1) GLUUETOYT] EVOS OVTIKEYLEVOL GTLG TEPIMTOGELS KATOLUG EVVOLOG.
Avéahoyog elvot Kot 0 0pLoIog TV pOA®V.

O opioudg tov TBox yiveton HEGH ULOG GEPEC OELOUATIKGY SNADCEDY Ol 0Toieg

UTopovV VoL TAPOVV KATOLOL KTTO TLG TOLPOLK T LOPPEC:
1. Mpodroypoon apytkng évvorog (Primitive Concept Specification)
A < C

mov dAdvel pNTAdg 6tL M évvola A omotedel VIGAANAN évvola tng C, dnAadn

ovtikeipevo mov elvou LEAN g A elvon avarykaioTikd ko péAn g C.

2. Oprondg nopbymyng évvorog (Concept Definition)

Turuo Emoetiung YroAoyiotov
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n onoia opilel v mopdymyn évvolor A Ko ToV TPOTO Topaywyng TS, MECW TNG

évvolog C.

3. Opiouodg Pérhov (Role Definition)

R < OCxD

oL dNAMVeL 6TL 0 pOAOG R elval Lo avtietoiynon and avtikeipevo g évvolog C
oe awvTikeipevo g D. O opioudg Tov pdAov eivor Staopomonuévos and Tov 0pLteud

e kaBtepouévng A o omolog Bempel 6tt: R < AxA [Sch94].

O1 ak6Aovbeg moportnproelg etvon avaryxoieg:

e Mo apyikn évvola opilel Tig 1KovEg GLVOTKeC MOTE €val OLVTIKEILEVO VO OtOTEAEL
puérog e, Ot évvorieg ot omoieg opilovton otig Péioelg dedopévay, yLor TopGoeLy oL,
etvon 6Aec apytkéc évvoleg. AuTtd YTl ylor vor oviiKel évor avTIKeievo otny évvola
ovT Bo pémel va €xel elcoybel amd To ypMNoTN Ko vo €xel MNAMOEL pnTmg 0Tt
oviikel oty évvolo. vt Otowv ylor topdderyno opileton n évvola Date, n Béon
dedopévmv dev elvon e Béomn amd HOvN TNG VoL AmOPOGIoEL OV Vol OVTIKEILEVO
omoterel | Oyt uéAog TG évvolog cuTig, Topd LOVO oV KETL T€Tolo €xel INAmOel
pNTOG 0td TO XPHOTN.

ATd T1¢ TpELg mopandvem Lopeéc ot (1) xou (3) meprypdpovv tkavég cuvorikes. H
mAnpoopior 61l évor avtikeipevo amotedel HEAOG TNG €VVoloG TOL TEPLYPEPETOL
0710 oplLotePd MEAOG, elvarl apkeT Yoo TV e€orywyn ToL GLUUTEPAGUOTOS GTL TO
ovTIKeIUEVO VTS OLVITKEL TNV VVOLoL TTOL TTEPLYPAPETOL GTO SeELS LENOC. Aev 1o VEL

OU®G TO OVTIGTPOPO.

e Avtifeta, Lo mopdryawyn évvola opilet Tig ovorykodeg Ko 1kovég GuVO KEG TPOKEL-
Uévou évol ovTikeievo va ovijkel oe ovtn. o mopdiderypo n évvola, DateOfCreation
opileton cov N nuepounvia n onoio TEPLYPAPEL TO YeYOvOC Uiog dnuiovpylog. Av
NAadn éva avtikeipevo nuepounviog teprypdieet €va, yeyovog npiovpyiog, To ov-
GTNUO, €XOVTOG LITOYN TOL TOV OPLGUS aVTO, elval o B€om va cuumepdivel oo LEvVo

TOV GTL TO aVTIKEIUEVO L TO amoTeAel LEAOC TNG €vvolag DateOfCreation.

Ye avtifeon pe tig (1) xou (3), n (2) meprypdpel 1KoV Kol ovorykoion Guvenikm,
dnAod N TAnpogopio 6Tl €val avVTIKEILEVO OVIIKEL GTNV €VVOLloL TOL TTEPLYPAPETOL

omd KEmolo PEAOG, CUVETAYETOL OTL TO OVTLKEILEVO OLLTO OWVIIKEL KOl GTNV €Vvold.
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oL TEPLYPAPETOL Otd TO GAAO LEAOG. ALTH M Topotipnomn aroteAet T Bdon Yo
MV EKTEAECT] GLAAOYIGUAV TAV® GTO GYMUO KoL 6Tor dedopéva TG BAiong yvadong,

O6mwg 0o eENynOel ToPoKATO.

e H mpotn @opd mov pio évvorlo A Bo eLavioTel 610 aploTepd LEAOG Lo SNAWONG
tov TBox (TBox-statement), 6o amokaAeiton ewoaywyn (introduction) tng A.  &0e

évvola €xetl To ToAD pio elcaymyn.

e To 8e€16 péhog xémorog amd g (1), (2) ko (3) umopel vo eivor amd wor apylki
évvola €m¢ pio oHVOETN evvoloAoYlkn €kepoom NG YAdooog L. Mo évvold Tov
epueovileton 6To opPLoTePO UEAOG ULOG EKPPOLOTC TPOSLALYPOLPAV (INA. TNG LOPPNC
(1)) elvon mévtote wow apyxr évvolo. H €kepoomn mpodiorypopdv 6tnv onoia 1M
€vvola ToL apLoTtepov TG LEAOLG ep@avileton Tpatn Yopd, Bo Bewpeitan 0 opLouos
ms aoywms évvoras ot Ol apylkéc évvoleg ol omoleg dev epgovilovton 6Tto
oplotepd HéAog xapiog éxkepaong tov TBox, ovopudlovton atouxés kol Bempeiton

OTL E16GYOVTOL 06 Lo EKEPOLGT) TNG LOPPNC:
A< T

Mo évvolor Tov €xel xpMNoononOel 6to aplotepd HEAOC KATOLOL OPIGULOD Oo

omokaieiton ogtouévn (defined).

e To evvololoyikd oxnfuo (schema part) opileton HEGm ULOG CELPEC TPOSLOYPOLPV-
dnAwcewv g popenig (1) ko (3) uévo, evd 1o puépog dyemg (view part) opileton

uéom dMAwoewv tg (2) uévo.

e uxAxol ogLouol 6TNV TaPo VGO TPOGEYYLOT| Oev elvon emttpentol. TOUQ®VOL LE TOV

Nebel, énwg ypdoel 6to [Neb91], évag xixdog opileton wg e€Ng:

Mo évvola A ypnolonotel quecor uta dAAn évvowo. B av xot uovo av
n B eugaviCetar otnv eoaywyn s A. Mo évvola Ay xonowuosotel tnv
évvola A, av vmdoxer wo aivoida Ag, Ay, ..., A, TETOLO wote n A; va
xonowomotel v Aji1, 0<i<n — 1. Télog, Aéyetor Ot 10 TBOX mEQLEXEL

éva KOKAO, av uLo évvolo xpnoluomolel tov eavtd .
e Avéroyn oyxéon pe v (1) umopel vow vdper ko ueta&d pormy. Gl TéTo10 GUmG
dev €yel evla@épov Yo TNV TopoVoo epyocior Ko Yo To Adyo avtd, Bo 1oyveL M

Bewpnon 6TL 6ot ot péAot elvon crTopLKot.

*H évvola. T 8o topovctoctel mopokdto poli e 1oug viéhotmoug tekectéc g A
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5.2.2.2 ABox - Extootoxt) (Extensional) yveon

To ABox meptéyel o yeyovoto tng Pdiong yvooewv. Avo eivor ot Booikol THmol
MABCEWOV-OELOUAT®Y YL TNV KOTHOKELT] Tov ABox. Ot TOTOL 0wTol EMTPENOVY GV-
OYETLON OVTIKEWWEVOV e €vvoleg-KAGoelg Tov TBoX 660 Ko GUOYETIGELS OVTIKELUEVOV

peto&H Toug HEcw pOAmv. Ot 300 arwtol THToL MNAWCEWV elvor ot eENg:

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

Soupoirileton C(a), ko dNAdverl 6Tl To avTikeipevo a amoterel uélog g évvolog C

e AfAwon cvupetoxng ovitkelnévov e poro (Role Membership Assertion):
cvuporileton R(a,b), ko dnAmvel 1L Tor crvTiKeileva a Ko b GLUVIEOVTOL LEGH TOV

péAov R.

'Eva. ABox elvon Lol TemepacLévTn Gelpd amd dNA®acelg (statements) Twv 500 TopoL-

Tévo TOToV [Scho4].

5.2.3 Epunveio

Ievikd, oe omoladrimote TLUTIKY AOYLKT, 0 KOGUOG amoTeAeiTo oo évor GHVOAO otd
ovtikeipevo tov omoxoeiton redlo (domain) Yy ovumoav avagoeds (universe of discourse),
KOS Kol o 6elpé omd GLOYETIoELS Kol Aettovpyieg oe ovtd. H onuoctodloyio twv
EVVOL®V KO T®V pOA®OV GTO GVUTOY 00VT0, KoBopileTon e xp1ion TNG EVVOLag TG eounvelag

(interpretation) Z.

Opiondg 5 Zav Epunveio (Interpretation) [Bor96] T=<Z(A) Z(-)>, ogiletar 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 pOAo og wa dvadixy ovvaptnon mwov avixel 010 I(A) XxZ(A)
e 40t aveEdptnto avtixeluevo oe éva otovyeio tov I(-) [Wil95].

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

Mo epunvelo Z= <Z(A), Z(-)> 1kovomolel TIC TopaKET®O IMNANCELS COUOOVOL,
ue 1o [Sch94]:

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

R<C xC avxotpévoov Z(R)CI(Cy) xI(Ch)

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

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

5.24 Bdon I'voong

Oplopndg 6 Aobeioas wos yilwooas L, wo faon yvaoons evvolwv  (Concept-Based
Knowledge Base 11 CBKB yiwa ovviowia), 0o oamoxaleitar n toudda X = <T, A,

L>, éomov T xnat A, éva TBox xai éva ABox avtiotoiya.

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

UITAQ)EL €0TW %Ol Eva UOVTEAO QUTOV.
Ewdikdtepa, cOpemva te to [Wil95], 1oy et 6t

e Mo epunveia Z amotedel pLovtédo evog TBox 7 av Ko Lévo owv 1 Z tkovorotel GAo

TOL EVVOLOAOYLKA oELdaTa 6T0 7.

e Mo epunveio Z amotelel poviéAo evoc ABox A, g tpog to TBox 7, av Kot LOVO oV 1
T weovomotet 6Ao Tor MNAmTikd (assertion) a&ldpoto 610 A, Ko Ao ToL EVVOLoA0 YLK

(terminological) a&ldpata oto 7.

5.2.5 Xyéon Ynoyoyig

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

G

Opiopndc 8 ‘Eotw ovo évvoles Cf xar Co, nor éotw T éva TBox. Aéyetar OtL 1
C1 vrdyetar oty Ca, ovugova ue 10 T xor ovuPoriletar C1<Ch, av oL uévo av

T(CCI(Cy) ya ndbe poviého tov T.

H oyéon < opilel pio oxéon ueptkfic didraéne. Av yio 800 €vvolec, 10oyvel 10 6TL M
plor vdyer Tnv GAAN, ToTE 01 dV0 CrVTEG évvoleg Ba Bempovvton LoodUvaues (equivalent)
ANAOdN: C1=Ch < C1<Cy A CL<C [BMIS).

H vroryoyn yio pdAovg umopel vow oprotel avddoyo. Aéyeton eniong 0Tt pa féon
Yvoones X Aoytkd cuvendyeton pio. dMAmon a tov TBox 1§ tov ABox, kon ypdpeton X| =«

oV 1O a elvort AN O€G Yo 0010 TOTE LOVTEAD TOV X.
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5.2.6 Ymnobéoeig tng Meprypooikng Aoyikig

O1 Béioelg dedOUEVOV KO TOL GLGTILOTO, TOPAGTUONG YVMOCEMY, TOPLGTAVOLV KOl
e€dyouv ovumepdopoto Yo YeYoveta Tov mporylortikoy K6ouov. To TABA mopéyovv
o YA®WGOO. TOVL XPNGUYLOTOLEITOL Y1t TOV OPLOUS TOVL GYNUOTOG, KO Yo AElTovpyieg
néveo ota dedouéva. H yAwooo ovth ovopdleton yawooa xeloiopov dedouévawv (data
manipulation language). Ot YAOGGeG ToL €180V vtV oTNPilovy TN Aettovpyio ToVE, TEvV®
o€ oplopéveg TpoLToBécel GVUPVE (e To [Hus94]: Ltn pnovodtkdtnto 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 vmobéoelg mhve oTig omoleg otnpilovion o1 YAMGoEg
enepOTAoEOV Ko dtayeipiong yeyovotav tov Tvotnudtov Hopdotoong I'voong ko
SvALOYIoU®Y (ZIIT'Y), GUUTITTOUY LOVO GTNV VTGO TS LOVASLKOTNTOG TOV OVOULOTOGC.

oTé ToL GAAQL, 1OYVEL M:

e Yn60eon tov ovorktov kécpov (Open World Assumption),
KoTd TNV omoio umopel vor vitépyovv yeyovoTto Tor omoio vor elvort oAndn ko vo unv

mepLéxovTol 6Tn PEon YVOoNS, Ko

e Yn60eomn tng ovorktov nediov (Open domain assumption),
oOpewva e TNV ontoia uropel vor vdpEouvy meplocdtepol ovTiKeiLeEVO GTOV KOGULO

oand 6o Bpiokovion amodnkevuéva otn Péon.

Ot dtopopeTikés ovuTég LIoBEceLg dNAdVOLY OTL ko Ko av Tor dedopévor evog
YABA xou evo¢ XTI GUUTITTOUV, TO. OTOTEAEGLOTOL TOV EPMTIGEWY GE ALTA B elvor
EVTEAWMG SLOPOPETIKA. AVOTEPELKTO YEYOVHG elvon 6TL 1660 o1 Péicel dedouévav 6Go Ko
TOL GUGTHUOTO YVAOTC, TEPLEXOVY LOVO TUHLLOL TS YVOON G TOV KOGUOV, Ko €TG1 dev elvan
EexdBopo To TL elvarl YvwoTd Ko TL Syl

H dvvatdtnto mopdotaong un TANpous yvaone, omotedel 1o Pootkd yopoKTn-
PLOTIKS TTOL SLoPOPOTOLEl TOL GLOTIUOTOL YV G otd TIS Pdioelg dedopévav. H onua-
GLOAOYI0L TV EVVOLOAOYIK®Y YAWGoWY otnpileton otny vdHecT 1oL 0volkToH KOGUOV.
'ETOL M 0GVINGT OE Lol enep@tnon @ Bo eivon "Yes” av 1 @ elval aAndni¢g yiow 6Ao To
povtédo tov X, "No” av eivor yevdnig yior 6Ao tor Loviéda, ko "Unknown” 6T1¢ VTOAOLTEG
TEPLNTAGELC. XT0 [Bre95a] vmootnpileton 6t o Béom yvaong 1 onoio eivor TApng Lo
v évvolo vt Uopel vor cuumepleepBet gov Lo féon dedopévav, Ko ol EVVOLoAOYLIKEG

YAhoGeC TNG ITA vou xpNGLULOTOIN 00UV GOV YADNGGES ENEPMTICEWV.
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o vo emtevy el puio Tétoto SuvaTdTnTo ELGEYETOL VoG VEOG ETLOTNUOAOYIHOS TE-
AeoTng (epistemic operator), e Tov TpOTo Tov opiletat 6to [DLNNY94], o onoiog dtarywpilet
TN YVOOT TOL aVUQEPETOL € OAOKANPO TOV KGOSO (world assumption), amd TN yvdO™ TOL
nepiéyeton otn Péon (knowledge of the state of the base). Me TpoceKTIKH Yp1ioN TOV TE-
AeoTi) LTOV, elvorl SUVOTOV VoL EKEPACEL KOVELG EMEPOTOELS, M emegepyasio TV omoiwy
ovorykdlel to cvotTnuo vor Vtobécel TApN Yvoon Yo tn Béon yvoone. H mopotripnon
€0 elvarl 6TL 1 TPOGEYYIoN QLT €lvor SLOPOPETLKT Cmd TO VoL LVITOBEGEL Kavelg #AeLoT
yvaon v, tn Béon. H kAetotdtnro dev opopd T onpoctoloyio g Bdong, oAAG Kotd
TNV EKTEAECT) TOV EMEPMTNCEMV, TO €101 TOV GLALOYIGUAV TOL AAUPEVOVY Y Dpa, EQOVV
to 1010 amoteAéopato Le ouTé Tov Bl elyopte ov €V 1Y VE M VIGOEST TOL KAELGTOV
KOOUOL. AVTSé TPpAyLatt CVUPAIVEL OTIG KOUTOVEUNUEVES, £TEPOYEVEIG KO OUOCTOVOEG
Bbaoerc. avelg dev voBétel 6T kEmola Péion €xel TATPN YVAOOT TOL KOGUOL, AAAE KOTE
TNV EKTELECT] TOV ENMEPMTIHCEWDY, OMOAVTINGELS TNG Phong e€dryovton Ommg ebiv ioyve KATL

T€1010.

O epistemic ovtdg TeAecTig cLUPBoAiLeTon e To ovpuPoio "K" (known) ko e1GyeTon
Umpootd amd €évvoleg Ko pOAoLS. O cuufoioudg KC dniadn|, moptotdvel Ta oovTikeipevo
to. omoia elval yvmotd dtL aviikovv otny C, dnNAadn 6o eivorl anodnkevuéva otn Béon
HL0L GUYKEKPLUEVT] X POVLIKT] GTLYUN, KoL oviKOUV otV éxtaon (extension) tng C. H xprion

TOV TEAEGTY| LTOV CMOTEAEL Lol LOP @1} TNG LILGOEO G TOV KAELGTOV KOGULOV.

Soueovo e to [Sch94], 66ov opopd oTiIg epUnVeles TV SLPOPMV EVVOLHOV, LG V0LV

01 VTOBETELC:

e Gbe epunveio opileton mévm ce évo 6TadepS medio, Tov ovoudleton A.

e T'lo kGO epunveio, N avtiotoiynom ond Tor aveEdpTNTO LVTIKEIUEVD OTOL OVTIKEL-

Hevo Tov A, elvon 6tofepn| Ko omoKoAEITOn 7.

'E1o1, 10 KC' B0 epunvedetol ooy 10 GHVOAO TV OVTIKEIWEV@Y oL elvorn YvmoTd OTL
OOTEAOVV TEPLTTOGELG TNG C, G€ OO TTOTE EpUNVELD. AVTO €XEL GOV ATOTEAEGLLOL, Y10
KG0e Bdon T va Bempeiton n VmopEn evég kot Lovaditkov LovTEAOL. AT €8 Ko GTO
e&fg cov eounveia TV SaEopwV evvoldv Kot porwv, Bo Bempeital Tavto vt Tov o
NTov Ue TN XPHOM TOL TOPUTEV® TEAEGTN, 0 0Toiog SUME, Yiow AGYOLG eVKOALNC, dev Bo

OLVOLPEPETOLL.
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5.2.7 XOvtogn Kot onuocloA0Yio TV EVVOLOAOYIKAY YAOCC®V

Ot evVOlOAOYLIKEC YADOGES XPNOLLOTOLOVVTHL OTT dNULOVPYIC EVVOLOAOYLK®V €K-
QPECEWY, TPOKEUEVOL VOL OPLOTOVV VEEC TOPBEYMYES EVVOLEC, KOOMG KO 01 GLOYETIOELG
TOVC. Mo €VVOLOAOYIKT] YAMGOOL OmOTEAELTON Ot TOL TOPOKAT® PAGIKE GUVTOKTIKG,

ovuporo dnmg avopépovton 6to [BMS*91]:
¢ 'Evvoleg (concepts), To cOvoro Tmwv omoiwv Bo supuforileton C.
e P6Lovg (roles), mov supuBoiilovron pe RN.
e Avefdptnto avtikeipevo (individual objects), To cvvoro Tmv onoiwv eivon 1o A.
o Teleotéc mopoymyng evvoldv Kot porwv (concept & role forming operators).

Ané €ddd Ko 6T0 €ENG, EKTOG KOL OV OLVOLPEPETOL PTG KATL SLOPOPETIKS, T
Kepodoio ypdupata A, B, C, 6o ovpfoiilovv évvoieg, to kepolaio R, P, pOAovg, Ko To

wKpé dnwg 7, 7, k, oveEApTNTO CLVTIKEILEVOL.

Concrete Mathem.
Name Form Repr/tion | Semantics
Concept Name A A T(A) CZ)
Top TOP T A
Bottom BOTTOM 1 0
Union (ORC D) AUC {di|di€Z(A C)}
Intersect (AND C D) ANcC {di | d1€Z(A C)}
Minus (MINUS A C) A-C | {d |diel(A ) A dlgé (C)}
Existential (SOME R O) dR.C {di | 3 dr:(d1,d2)EZ (R) A
Quantification deZ(C)}
Universal (ALL R ©) VR.C {di |V dy:(d1,dn)EL (R) —
Quantification deZ(C)}
At-Least Restriction | (ATLEAST n R) <n.R {di | #{d|(d1,dr) € Z(R)}<n}
At-Most Restriction | (ATMOST n R) >n.R {di | #{d|(d1,dr) € Z(R)}>n}
OneOf (ONEOF i, 7, ) | 147, -} | {irjs o}

IMivoxag 5.1: TeheoTég GUVOEGN G EVVOLMV KOl T CNUOGLOAOYIOL TOVG

Ytovg mivakeg 5.1 ko 5.2 TepLypEPOVTOL Ol TEAEGTEG EVVOLMV Ko pOA®Y ovTicTotyol,

KoOMOG Ko 1 epunveio Toug. ' Tovg mivokeg ovutovg Bo Tpémel vor onUEL®BOVY T

1. Otedeotiig T xpnoLLoTOLeiTON YioL VoL SNAMGEL TNV €vvola, 1 punveio Tng omolog me-
priapBéverl Ao To oevTikeipevo Tov elvot anobnkevuéva 6tn Ao, e 0molodnoTe

OTLYMOTLTO NG,
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Concrete Mathem.
Name Form Repr/tion | Semantics
Role name R R T(R) CI(AXA)
Reverse (REVERSE R) R! {(dy, do) | (d2, dy) ET(R)

IMTivoxag 5.2: TeAeotég cOvOeoN G pOAWY KO 1| GNULAGLOAOYIC TOVG

2. H xprion tov tereot| L yiveton Ge TEPINTACELS EVVOLDV T®V OTolwv M epunveio
o€ omotodmote oTyUldTuTo TG Péong elvon To kevé ovvoro. ATl Tétolo eivon
XPNOO OTTMG B0 POVEL TAPOKETO GTLE TEPITTAOGELS GTOL Lo Evvola dev ToploToToln

o1 Pbion, mov onuoivel 6t n Poon dev €xel KBOAOL YVAOOT Yo TNV EpUNVeio TNE.

3. To oOuPora A, C, C; xou Cy umopel vou elval 1660 apylkég 1 Topaywyes €VVOLEG,

000 KOl EVVOLOAOYIKES EKQPACELG.

4. O mpdééelg ico, yviiowo peyodvtepo, M| yviiola Lkpotepo, dev vrootnpilovton
GUECOL, Lo KOl UTopovV Vo o000V otd Toug 10N LGP OVTEG TEAECTEC < Ko >

G€ GLVOLOCUO UE TOVG TEAEGTEG TOUN G 1}/K 0L SLOLPOPEIC.

TMopokETm meptypieovTol Leptkd mtopodeiypoto yio tov tpdmo xprions e IA ko

ELOKOTEPOL TV EVVOLOAOYLKWV EKPPAGEWY GTOV OPLGUO VEMV EVVOLHDV.

HMopdéoeryno 1 Xapaxtnototind mapdderyua xonons tov teieotn Top eivar n meointwon
™mg évvolag “Any”, n omola YONOWOTOLELTaL OF TEQUTTWOELS TTOV O XONHOTNG YOeLdCeTal
va amevbvver o €0TNON 0Tn PAon yevind xoL OxlL Of XATOLO OVYHEXQUUEVO TTEDLO.

Omnote n évvola Any ogiletar wg:
Any = T

HMopéoeryno 2 ‘Eotw n fdon tov Movoegiov Mmevdxn, otnv omola €xovv xataywonbel
T avTixelueva amd T ovAAoyn OTAwv TOU uovoeiov, xot uovo avtd. Eival moogovég
OTL 0 OTOLOONTTOTE OTLYUWOTUTTO TNG A0NG, OAC Ta auroOnxevuéva aviixeiueva avirovy
otn ovyxexouuévn avtj ovAdoyn. ‘Etolr n évvola g GLAAOYNG YL Ta aviixeipeva tng
paons avtig Oa €xer ™ otabeon Twun “Benaki Museum Gun Collection”. Av duwg 0TLg
apxnés €évvoleg Oev vmdpyer ootouévn n €vvola Collection, wrogel va oQLotel dvvapuxd

uéow tov tereotn OneOf wg e&ng:

Collection = {”Benaki Museum Gun Collection”}
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mov onuaiver 0t n gounveto g €vvoias Collection, €xel éva xor wovo otouyeio, TO
”Benaki Museum Gun Collection”.

‘Eotw twoa 1 évvolo Tng mPooTociog. Mia TETOLo €vvola elvat YLoL VoL X0QaxTnoL-
Cev anlvnta pvnueia xor Oxt xvntd avixeipeva. ‘Etol, otnv mapomdve Pdaon pwa Tétola
sTAnpogopta dev ba eixe vonuoa vo maplotatar. H gounveio g évvoras Protection Status
Oa elvar Tavtote TO ®EVO OUVVOAO 0TO [abud OV TEQLYQAPEL TANQOPOQIO GOXETN UE T
UOVOELOXG QVTIXELUEVA TTOV TTEQLEXOVTAL OTN Paon. Muo TETOL aTAOTOON UTOQEL Vo

smapaotabel otnv ITA wg e5ng:
ProtectionStatus = L

O tedeotijs Bottom omoteAel éva nraAd T1o0mo mapdotaons I ta omoio Oev
vootnotlovrar amwd v Ny, av xot TEQLYOUPOVIOL OTO TQOQPIA. AVTL VO amOTUY)AVEL
wa eotnon, emeldn meQLEeEL €va ZII mov Oev vmooTnoifeTtal, wior TNYN UTOQEL Vo
vootnoiSer oAa ta ZII TOU TEOQIA, avTLOTOL(WVTAS 0TV €vvolo L exelva ywo ta

omola Oev vIdpyeL TANQOYoPIa.

Hopéoeryno 3 210 oxnuo 5.2 @oivetor évo Tuiua oo (o Lovoelaxy aon otnv omola
TTEQLEXOVTOL TTANQOWOQLEG YL YEYOVOTO T OO0, OVOYETICOVTaL WE HATOLO UOVOELOKO
QVTIXELUEVO, TNV TEXVOTEOTTIO TOV, xabws xat To vAxo Tov. To tunjua oxnuatog (schema

part) tov TBox mov @aivetar oto oxniua, €xel TOOEADEL OTo TLG TOPOXATW 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 €VVOLEG TOV WEQOUS OYEWS UTOQOUV VO avTloTou tbovv xatevbelav o€
EVVOLES TOU TUNUOTOS OXNUOATOS XwELG xonon dAlov tedeot. T'a T0 mopddeLyud uag,

TETOLEG TTEQUTTWOELS ELVaLL:

FEvent S Kind

Date < FEwventDate
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TBox (View part) 5a
e
Material AndTechnique .
: : / (DateOfCreation

TBox (Schema part)

iy \.®
A

spathab691

%,
%

&
% .
ABox

Iyquo 5.2: 'Evo tuipa pog Bdong yvoong kémotov Movoeiov

Ouv évvoleg Owner xot Actor, elvar ot pUOves Tng [Aons oL OTOLES TAQLOTAVOUV
mpoowma. Etor 0 xaAvtepog to0mog yia va mwapaotabel n évvoia Personal Name elvat
va ogLotel oav ovvleon Twv OU0 aUTWV EVVOLWV XAl VO KATOOKEVOOTEL TO TUNUQA

amoYewv (view part) Tov TBox oV QoivetalL 0T0 Oxfua, oUU@Ove Ue ) OnAwon:
PersonalName = Actor U Owner

YAy oUV TEQUTTWOELS OQLOUEVWV OQWV TTOU TTEQLYQUPOVY TOOO TEXVOTQOTLA, O00
not VAo, ‘Eva TETOLo mapdderyua givor Y UTH TEUTEQA” TTOU QVOQEQETOL OF €VOl
mivaxo Cwyooguxng xot OnAaver TOQAAANAa pe v TEYVIRY (xutn”), matr TO VALXO
(Téuepa”).  2TO TaEAdELYUG nag, TEQLyoageTar to omabi tov Odvooén AvOQOUTOOU.
To otL to omaOi elvor “shaped silver”, mapLOTAVEL %L OUTO TOOO TEXVIXIY, OO0 HOL VALXO.

Oa uropovoe emouévws vo mapaotrioovue v €vvola Material ANDTechnique, wg ta
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QVTIXELUEVA EXELVO TTOU avIjxOUV TaUTOXova. 0TiS €évvoteg Material »ot Technique. ™ dtt

tétoto otnv IIA Oo exgodlovrav wg:
Material AndTechnique = Material T Technique

Hopdoderyno 4 Eotw mwail n faon tov oxnuatog 5.2 otnv omola yoewdCetar vo mo-
oaotrioovue tv évvola. “DateOfCreation”. AvtoU TOvU €lOOVS OL NUEQOUNVIEG €ELvaL Ol
NUEQOUNVIES OL OTTOLEG OUVOEOVTAL UE ®ATTOLO YEYOVOTA TO. OTola eivatl Tvrtov “Creation”.

H éxgoaon {"Creation”} maptotdver pia évvola Tng omolag 1 eounvelo TeQLEXEL
éva nar povadxd otouyelo, To “Creation”, xot Wwogel va yonowwomoinbel oe dAAES

EVVOLOAOYIHES EXQPOAOELS OTN DEON EVVOLOV, KOl ETOL VO XATAOKEVAOTOVY Vées. ‘ETou:
Jdof Kind.{"Creation”}

Oa mapLotdvel Oda exeiva Tta aviixeiueva omd Ta ool VTAQxEL apx) QOAOU uUE TO
ovouo ofKind xot mépag to “Creation”. To ToQaTAV®W %L OUTO UE TN OELOC TOU WITOQEL
va yonowomonOel o wa véa evvoloroyixn €xgoaon.

H éxgoaon
J(happenedIn) ~'.A

TTEQLEYEL OAOL EXELVAL TAL QVTIXELUEVA OTO. OTTOLOL XOTOANYEL TO TTEQAS XATOLOU QOAOV (YU
avTO €50AAOU ®alL O TEAEOTNS TNG OVILOTOQOPNG), TOV OTOLOV M aQxn €ival OVILXEUEVO

™M évvolog A. ZUVOETOVTOG Ta TOQOTAVW WTOQOUUE VO XOTOANEOUUE OTNV EXQPOOON:

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

5.2.8 Xvidloyiouoi tng Ieprypoeikig Aoytknig

H yvdon n onoio tepiéyeton oe éva TBox ko ABox eivon meptocdtepn amd oty Tov
éxel pnTig elooryBet, ko umopel vor eEoy Bel Pe xp1iomn TG ONUACLOA0YIG TV EVVOLMV KOl
TOV TEAEGTAV, TOV opicTnKe TPONYOLUEVMGS. Tlar TNV eEGpVEN TNG YVHOONG OWLTNHG, £X0VV
ovomtuy et dtdpopotl unyovicuot (reasoning services). Ot wo Bocikol amd owtovg, dTwG
opifovton oto [DLNS96] ko [DLNN95], elvon o1 mopokétw:

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

OVTIKELUEVOL v, OVOUALOVLLE:

e Ixovoroinon Evvoi@dv (Concept Satisfiability), mov couforileron Z|/=C = L, 10
TPSPANUO TOV EAEYY OV TNG IKavoTtoinong 1 un g évvolag C 610 X. Me GAAo Adyial
ovn ZC) AD.
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e 'Eleyyoc ovvénerog (Consistency), mTov ypdoeton og Z|/=, Tov €AeyY0 OV VIEPYEL
€0Tm Ko évor LOVTEAD 0TO X 1) 0L, v dNAOSY| GAEG Ol €VVOLEG KAUTOAYOUV TEAMKA

oty L.

e 'Eleyyoc vroymyng (Subsumption), To onoio ypdoeton wg | =CCD, 10 tpoPAnua
1oV EAEYYX0V av M évvora C epmeptéyeton oty D, SnAoad, av Z(C) < Z(D) ot k60e

povtéro Z tov X.

e 'E)leyyoc nepintdoeng (Instance Checking), ue cuppoiiound X|=C (a), tov éreyyo owv

70 C'(a) xovomnoteiton omd K6Oe LOVTELD TOV X.

e Mn ovoyétion kon teodvvouio (Disjontness and Equivalence), n onoio supuoAileton
Y| =C £D xon X| =C=D owvtiotoya, tov éAeyxo oav m évvolo. C elvon evieddg
oveEGptTNTN omd T évvola D, dnAodt oy Z (C) UZ (D) =, oovn C eivon toodbvoun
ue tvD.

O éAeyyog ylo TNV tkavomoinom pog évvolag etvort Bootkdg o ko umopel vou ypnot-
pomown et yroe Tov €AYy 0 KOTOAANASTNTOC KEmoL®V XIT ToL TPOEIA Yo Lot GUYKEKPIUEVT
EQOPUOYT.

O éleyyoc cvvémelag amotelel Pacikn SLodLKOGIO YOl TOVG UNYXOVIKOVS YVAONG
oV BEAOLV Vo EAEYYOVV TN GULVETELD TV LOVTEA®Y Tovg [BDNS94]. H Aettovpyior ot
TopéYEL, eMioNG, €vov TPOTO EAEYXOV TNG GUVEMELNG TV TPOPIA GE Lol TOTIKY) TNYN
TANPOPOPL®V.

O éleyyog vroywyng Bempeiton 1 Bootkdtepn Aettovpyio o ovvTEG TOL Umopel vou
emteléoel M ITA. Aoopévng wog évvorog C kot evog TBox T, uropet yioo k6Be évvolor D
t0V T va eheyy0et oov DEC' M CCD doten C vo unopel vor Kot yoplonotn et cootd otnv
tepapyio twv evvolwy tov 7 [DLNS96].

H vroryoyn eivot Booikd otoryeio ylor mo tepimAokeg SuVATOTNTEG KOTYOPLOTOIN-
ong. Me dedopévo 6t to XIT evog Tpoeid avtiotoryovv o€ évvoleg Tov TBox, 1 tepbpynon
TV EVVOLMV GLVETGEYETOL KOL LEPEPYNON T®V ovTicTol Vv ZIT. oV omoTEAEGULOL, EXOVUE
NV €VVO10A0YLKY| d6UNoN Twv XIT Tov Tpoeil.

Me tov éAeyyo 1codvvopiog uropet kovelg vo Bpel tovtdonuo XIT oe dopopeTikd
N &t Tpo@id ko vo dtoxelpileton epotioelg o€ avtd 1oodbvopua. H Aettovpyio ovti
unopel vo ypnotporoin el exiong, Kot yror KAmolo Loper] aSloAdynong Tov Tpoeii

TéLog, 0 éleyy0¢ MEPUTTOCEWS, EAEYXEL av G o BAom, vrdpyel 1 oyl Kd&molo

oVTIKElLEVO ooV TTEPITTMON KATOL0G GLYKEKPIUEVNC évvolog. Amotedel tnv KorteEoyv
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Stadikacio yio tnv avékTnom tAnpogopldv and Bécelg yvaooelc. H epaytnon yio mopdi-
derypo "Awce 6Aovg Tovg TitAoLg TV PifAinv mov vrdpyovy otn Pdon” petappdleton
oe évo emovoANTTIKS EAEYY0 Y10 TO oV 1oy VEL 1§ Oy To Title(a), Yior OAa ToL a ToV VAP oLV
670 Abox, Ko emoTpo@r] SA®V TV a ylo Ta oroia 1 amdvinomn eivon Betikr) [DLNN94].
Tnv nepinTOomn LT VAOTON|COYLE TPOKELUEVOL VOL LTTOPOVV VOL Aoy T BoVV ortd tn Béom

o1 Z39.50 enepmT oL,

5.3 Ymnolhoyiotiki) ToOALTAOKOTNTO.

o TV TEePLypoer| TNG LIOAOYLGTIKT|C TOAVTAOKATNTOG Ol €VVOLEG TTOV XPT|GLULO-
TOLOVVTOL EIVOIL GUULQMVES LLE TOVG OPLOULOVE TOV divovTon 6To [LPI2].

H moAvmlokdtnto evog mpoPARUOTog Yevikd, HeTplétanl PBEoel Tov HeyéBous TV
GUVOMK®V dedouévmv e166d0v. To avtiotoryo O 1oxvel kKo KoTé TN Hétpnon g
TOAVTAOKOTNTOS TMV GVAAOYIGUADV GTLG EVVOLOAOYIKEG YADNCGES. XTOVG GLAAOYIGUOVG
oLToVE MG £60380¢ divovTal cuVBmG TeEPLochTEPX 0o €val Tpdypota. T'or Tapddetyua,
YLOL TOV EAEYXO TTEQUITTWOEMS, TOL LOG eVOLOLPEPEL, divovTon To TBoX, T0 ABOX, Ko n évvola
yio TNV omoia B yivelr o €Aeyyoc.

Onog omodetkvietal 610 [Sch94] o éAeyyos mepuntwoews amontel moAv®VLULKS
YPOVO GE YAMGGEG OOV Ol Y PNGUYLOTOLOVUEVOL TEAEGTEC elvart oL T, L, MM, V, Ko >. Av
OTO, TOPOTTEVM TPOoTeEDEL Ko 0 TeEAeGTNG LI, TO TPpOPANUa yiveton NP-complete. TéAog, av
YPNOLULOTOIN Ol Ko 0 TEAEGTN G TNG Glpvnong, 1o TpOPANuoa petortpéneton o€ PSPACE-hard.

310 [DLNS96] 0modelkvheTon 0Tl 1| AEVTNOY) ENEPWTIIGEMV LE XPTIOT TOV TEAEGTN
K dev eivor vmoAoyloTikd meplocdtepo MOAVTAOKN Otd 0Tl GTIC YAMDOGES X Wpic TOV
TEAEOTH] OLTO. ApOL O ETLOTNUOAOYIXOS TEAECTHG OV QLEBVEL TNV TOAVTAOKOTNTA TNG
Stadikaciog g ombvInong ENepOTHCE®MY, TO 0Tol0 lvor eEaIPeTIKA EVLUEEPOV ELOIKE
KETO oo Qg NG eKEPOoTIKOTNTAG N omola emtvyydvetotl. H xprion tov tedeot K,
UTPOOTA Otd OAEC TIC €VVOLEG Ko TOVG pOAOLG 0dNYel o€ pio onuovTiky pelowon g
TOALTAOKOTNTOG TOV EAEYXOV TEQLTTWOEwS. Xt0 [Sch94] udhoto, mopovcidleton €vog
oAy6p1BLoG 0 0Ttol0G eKTEAEITOL GE TOAV®VUULKS XPOVO GE GYECT TOGO LE TNV ENEPATNOMN,
000 KoL e ToL TepleyOpeVa Tov ABox. AvTto elvart évor ToAH onuovTiKd KEPOOGg Ge GYEoN LUE
v PSPACE-hard moAvmtAokdtntor Tov €YeL 0 EAEYYO0G TEPITTOCENMS OE OPLOUEVEC YADCGEG,

H moAvmAokdtntor Tov EAEYY OV VIOYWYNHS, COUPWVE e TO [Bor9d5], elvol moAvmvu-
Kt 6towy xPNOLUOTOLovVTOL LOVO Ot TeEAESTEG 1, V, >, <, Kol oneof. H ypfion tov - Ko

~1 xéver Tnv moAvmhokdTNTO VoL elvor EKOETIKT).

Iodvvng Beieypdixmg



72 epdAono 5. Tleprypopikny Aoy ko Z39.50

54 Ieprypoeiki) Aoyikn ko Z.39.50

5.4.1 Eneepyooio enepotmiocnv Z.39.50 uéco Meprypoorknig Aoyikig

Soueovo te to [Bredsa] n TTA umopel va ypnoylononbel cov pio 1o vpn YAOGGo
ENEPOTNOEMV. AGY® TNG GHPOVS CNUOCLOAOYIOG TNG, ) LETAPPOLOT OTtS TIG EVVOLOAOYIKEG
EKQPACELS G EMEPMTNOELS TNG YADCGOG NG TNYNG elvat dpeon. Xto [Bor92a] ovoupé-
petot 6TL ooV Ulol EMEPAOTNON elvorl omAd €vog oploros TV LLOTHTOV TV OToiwv M
LKOLVOTIOIN O™ OTOLTELTON Y10 TOL OLVTLKEIEVOL TOV OO TEPLEYOVTOL GTNV KTAVTINON, elvon
A0Y1KO vo umopel kovelg var Stoelpileton Tig eVVOLOA0YIKEG EKPPAGEL OOV ENEPMTIGELG
KoL ovVTLoTPOQmC. Ot évvoleg UmopovV Vo XpNOLOTOIN B0V Yol avaKTNOT SESOUEV®Y,
EMOTPEPOVTOG GOV GVUVOAD OUTOLVTIICEWY TO GUVOAO TMV CVEEOPTIHTOV OVTIKELUEVOV TOL
omoiol 1KOVOTOLoUV TNV TEPLYPaPr] TovG. To vVIoKePHAOLO CLTO CGYOAeiTON Le TO B
™M mopdoToong Log enepmwtnong Z39.50 oe TA.

H Boown YAdcooo enepmotiicemv tov Z39.50, n type-1, uropel vor amoderyBetl 6t
anotelel TEPINTMO™N TV EVVOLOAOYIK®OV YAWGGHV NG ITA. Ot TeAeoTEG Yiow TopGLdELYLOL
AND, OR, ko AND-NOT, umopothv vo. eK@po.oToVV LEGH EVVOLOAOYIK®V EKQOPECEWY, [LE
XPNOM TOV TEAEGTAOV M, L, KO - otvTiGTOLYOL.

ITpoKeWévoy Vo EUTAOVTIGTEL 1 EVVOLOAOYLKT] YADGGO LLE AELTOVPYIEC TEAECTMV,
ot omoieg dev vrootnpilovron amd Tig uéxpl TOPO SLVOTOTNTEG TNG, ELGEYETON VOLG VEOG
teAeotig TEST-C Yoo TN xp1ion TV AeYOUEV@V ouvapTroewv eAéyxov (test functions).
Ot cuvoptoelg EAEYXOL elvol GUVOPTNGELS YPOUUEVEG OTN YADNCGH TOV GLUGTHUATOG.
O tpdmog yprong Tovg eivon awtdg mov €xel oplotel otnv CLASSIC [BMS*91]. Ot
GULVOPTNGELS EAEYY OV OTOTEAOVV €Vl TPOTO SLoPLYNG KTt Tl GPLOL EKPPOLCTIKOTNTOG TNG
EVVOLOAOYIKN G YADCGOC. TTapé€youy 6T YANGGH TPOYPUUUOTIGHLOV TOV GUGTILOTOC, TN
duvatdtnto vo BAénel Kon vo eneEepydleton TIg TEPITTMOGELG oG évvorog. Xepilovton o
o6 TV A cov Lonbpo Kouti kot KA HVToL LEG® TOL TeEAESTY] TEST-C. TIC GLUVOPTIGELS
dldeton oy Oprlopa évor avedptnto avtikeipevo kot emotpépeton n Ty TRUE 1 FALSE,
ovAAOYOL LE TO OV TO avTiKellevo ovTd tkovorolel 1 Oyt kdmoleg mpovmobéoelc. H
epunveio g ékepaong TEST-C(f) eivon ta awveEdptnta cevTikeipevo tne mnyng to onoio
ov 80000V cav Opiouo 6t cuvaptnon f, emotpépeton T} TRUE. Ot Guvopticelg
eMéyyov Bo mpémel va elvon povotovixés, MAadny vor emoTpépovy Ty 1dto Tiun Yo évo
GLYKEKPIUEVO CLVTIKEILEVO, OTOLHONTTOTE YPOVIKT) GTUYUY).

O 10T TEC TNG ATTOXOTNG Ko TNG OLatagng Tov Z39.50, uropotv vor bAOToI00HV

otV ITA péow ovvaptrioewv eréyyov. 'ETol, Yoo mopGOeryLo T OVOLLOTOL TV TPOCMOTOV
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to omoio apyifouvv omd ”Andr”, eivou:
{Personal Name="Andr +”} = PersonalName N TEST — C (rtrunc-nq,)

0oL rtrunc-4» €lvol HloL GLVEPTNOT TOV GLGTHUOTOS TOV EAEYYEL OV TO GTOLXEIO OV
g d0ideton ooy Opropa, opyilel 1§ Oyt omd “Andr”. AAAEC GUVOPTIGELG TOV OOl TPEMEL VoL
VP oLV elvon ot: gt (yviiolo LeyodAvtepo), ge (Leyodvtepo 1 160), It (yviioio LkpdTepo),
le (ueyodvTepO 1 100), eq (100), Itrunc (apLotepr| amoKonY|) Ko Irtrunc (oplLoTep} Ko deELd
OMOKOTN).

Sounepoiveton ETOUEVOC, OTL 1| YAMGOO ENEPWTIGEMV TOL Z39.50 unopel vo mopo-
otobel HEow TV EVVOLOAOYIK®V YAMGo®V NG TTA (o kot 6Aeg ot Bootkég douéc g
TPATNG, OTOS LOALS TOPOVOLEGTNKE, LTOPOVV VO LOVTEAOTOINO0VV G011 deVTEPT).

H andvinon enepmtoewv oto Z39.50, umopet vor derybel o1 amotedel pia droitepn
nepintoon g andvinong enepwticemv oty IA. To puévo €ido¢ cvALOYIGULOD TTOV
omoteitol, eivol o éAeyyog meputMoems. Mio emepdtnon oty 1A, cOUQwva Ue TO
[DLNN94], opileton mg eEnig:

Oplopnoc 9 Aobeioas wog pdaong yvwons X, utag évvoras C kot €vOS OVTIXELUEVOU a, N
amavinon oty exeowtnon C(a) oto X eivar YES av Z|=C(a), NO av X|EC(a), nat
UNKNOWN odiagogetind. To amotédeoua utog TETOLOG €00TNong eivar 10 ovvolo {a €
Os | Z|=C () }, 6mov Os 10 OUVOAO TV OVEEAOTNTWV QAVIIXEWUEVWV TTOV EUPOVICOVTaL

010 2.

Onwg ovopépONKe Ge TPONYOVUEVT) EVOTNTA, LE TN Y PTON TOVL epistemic TEAEGTN, Ol
OOVTINGELG OTIG ENEPMTNOELS, UTOPOVV VOL TEPLOPLGTOVV GTT YVMOT 1 OTOio TEPLEYETOL
ot Béomn oty mov yiveton n enepaynon. ‘Etol n amévinon UNKNOWN uropet
Vo TapoAN@Oel, ontdte N epdnom PersonalName="Androutsos" éxel cov amdvinomn Yes 1
No, avdAioyo pe To ov 0 Androutsos owvnkel otnyv €vvolo. PersonalName 1§ 61, kol Oo
EMOTPEPEL GOV GVHVOAO OAVTHGE®Y, TO LLOVOGUVOAO e oTolxelo To “Androutsos” otnyv
TPAOTN TEPIMTOOT, KL TO KEVO GHVOAO 61N deVTEPT.

H diontepdtntor mov €rouvv ol emepmtioelg Z239.50 6e oxéon Le TIC ENEPMTIGELG
TOV TOPOSOGLOKHOV GLGTNUATOY BECEWV Elvol 1| GLYKEVIP®TIKY| Be®PNON Yol TNV Omoio
woope oty 4.3.2. H Bedpnon onradn tov Z39.50 eivon 611 o€ KGBe BAom vidpyet o
GLYKEKPIUEVT] KAGOM-EVVOLOL OLVTIKELUEV®V GTNV OTTOLOL AVOLPEPOVTOL OAEG O ENEPWTNGELG
névo oto XI1. Eivon kGt avtiotolyo pe tig pileg StotnpntikdTnTog TV OVIOKEVIPLK®OV

Béoewv dedopévmv. H évvola mov ToploTavel TNV KeEVIPIKY ouT] KAGoM, ovoudleton
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xopoxINpLotikn évvola ko cupPoAileton Cr. To mopdderyuo, oe BEomn pe LoVCELOKE,
OVTIKEIHEVOL, 1) XOPOKTNPLOTIKT EVVOLOL ELVOLL TOL HOVOELOKA OVTIXELUEVD KO 1) EXEPDTNON
PersonalName="Androutsos" ovOlpEPETOL GTOL LOVOELOKA OVTLXELUEVA TOV €XOVV 1O0KTHTN
tov "Androutsos”.  &Tm and (o TETolo BEMPN O, 0 OPLOUSS TOL GO KE TOPATAV® VLol
NV OEVINOT ENEPOTIHGEWY elvor EAMING AGY® TOV OTL OeV LOVTEAOTOLEL GOOTE TOL WG
oméVINON EMGTPEPOUEVOL OLVTIKEIHEVOL.

'Ectm, Cap M €évvola Tov TBox n omoio avtictoyel oto ZIT AP, kol €0T® U
enepwtNomn o610 AP pe kdmowo Tiun "Value", wx. AP="Value". Tio TNV omévinon Qiog
TéT010G EpWTNONG évo Tpto PBrina elvon N exktédeon tng: X|=Eqg ("Value”), émov n Eq
elval o evvoloAoytkn €ékepoomn n ontoio ypnoonotel Ty évvola Cap. e TEPUTTWGCELG
Tov M enepdTnon Tov Z39.50 dev mepiéxel didtalng 1 omoxomntg Wdttes, 10tE N Eg
etvon {on pe Cup. Xe ovtiBetn mepintwon, n Eg wootvton pe CapNTEST — C(frvaiye)
6mov f cuvéptnon mov e€aptdton omd TIG TOOVES 18O TEG SATOENG 1} TOKOTHG TOV
éyovv {nBel. 'Ectm Cres 10 6OVOAO omavTioeng X|=Fqg (Value) . T mopbiderypa, otnv

ENEPWTNON:
PersonalName="Andr" AND Truncation="Right"

n évvowo C'4p elvor n PersonalName, 1 éx@poon "Value" efvon  "Andr" xou cuvéptnon f
N rtrunc. Me dedopuévou tov 4Tl M evVoloAoYlkn ékepoaom Tov opilel tnv PersonalName

elvonn:

Owner U Actor

Personal Name

N EqCValue™) 6o eivon: (OwnerUActor) NMTEST — C (rtruncsapg,»). H Cres 000 TOPL-
otdvel elvon O ekelval 1o TPOCOTO TV onoiwv To dvoua apyilel amd ”Andr”.

Enéuevo Pripo yioo tTnv omdvinon g enepdmong Z39.50 eivar n eEoyoyr tov
oveEGPTNTOV OVTIKEWLEVMV TOL OWVIKOLV 0TV Kevipikn évvolor C'r TG mnyng, Ko To
omoio cvoyetilovton e tor ovTikeipevo TG Evvolog Cres. Tor avtikeipevo ovTé Lmopovv
Vo TOPOoTAB0VV HEGM UOG EVVOLOAOYIKNG éKppaons, TNV Ep, 1 onoio eUmeptéyel v
CRes- T'toL T0 TOpEOELYLOL TG TPOTYOVUEVTIG TTOP LY PAPOL Ko T Béiom Tov oyuotog 5.2,

0o etvou:
Ep=(downedBy.Cres) U (FhasActor.(FhasEvent.Cres) )

To TeMK6 GHVOAO OIAVTICE®V TNG EPMTNONG B elvoi 1 €vvolo TOV TPOKVITEL OO

70 ToPOTtéve Pripet, oo TUNOel pe tnv Cr doTE VoL elvor €yyunuévo 6Tt To TeEALKO GUVOAO

Turuo Emoetiung YroAoyiotov



5.4. Teprypagikn] Aoyikn xou Z2.39.50 75

onavtiicemv Cg meptéxel uovo ovtikeipevo tng Cr. Q61660, GOUEOVO LE TOV TPOTO UE

tov omoio éyovpe Bewprioetl 61t opilovton ot porot, KATL TéTo10 elval eyyunuévo, omoTe:
Cg = CRrMN(EpoCRres) =EpoCRes=(JownedBy.Cres) U (FhasActor.(FhasEvent.Cres) )

H dtodikacio mov LOALG TEPLYPEPNKE OVOLPEPETOL GTNV MTAVINGT) LU ETEPMTNONG
n omola meptéyel éva ko povo XIT. T TV omdvInon ENEPWTNONG TOV TEPLEYEL TAV®
ond évo XI1, o mpénel oe Tp®To Prio var xmplotel o TURpoTo, évo ylor KaBe XI, ko
to. omoial B GuvdgovTanl peta&V Tovg pe Toug Tereotéc AND, OR kot AND_NOT 1tov
739.50. T'o kGOe TUHo cckoAovBeiton 1 SLoLdLKaGioL TOL TEPLYPEPNKE TAPOTEV® 1 OTTOT0L
0o emotpéyel éva ovvoro amd avtikeipeva g Cgr. Onog Bo deifove mopokdTm, T0
GUVOAO amavToEMV UTopel K1 avtd vo tapootodel cov po évvola (BA. 5.4.2.4). 'ETol
70 TEMKO GHVOLO OOVTGEMY B0l TPOEPYETONL OIS LD EVVOLOAOYLKT| €K@poiom 1 omoic Bo
TEPLEYEL TOL EVOLAUES T, OmOTEAESUOTO. 10 TopAdELYLO €5TM M EXEPDTNON TOL avarlnTel
oL ovTiKeipevo exelva mov ovoyetilovton Le Tpdomno Tmv oroimv To dvouo opyilel oo
”Andr” ko ypovoroyotvton oe €tn petaryevéotepo tov 1821. H emepmtnomn owt eaivetol
nopokdto. To ZIT wov mepiéyet eivon dvo (Date Ko PeronalName) omdte ywpileton oe d00

TuiHorto, 6TmG oiveton omd TIg TopeVOESELS.

(Date=1821 AND Relation="GreaterThan") AND (PersonalName="Andr"
AND Truncation="Right")

G0e Tufquo Tov mepikAeieton puéoo oty Topévoeon eneepydiletol GOUPOVOL LE
™ Swdikocion mov ovoarvooue tponyovpéves. '‘Eotw Cgp M omdvinon g npong
napévieong (to awvTikeipevo mov ypovoroyovvton petd to 1821), kou Cor N odvInom g
devtepn¢ (ta avtikeipeva mov oyetilovton pe Tpdommo Twv omoiwy To dvouo opyilel and

”Andr”). H teAk1] omévinom oty enepwtnon Bo elvou 1 évvolo:
Cr= CQ1 [l CQZ

And A0 ToL TOPOTAV®, YiveTon @ovepd GTL Yo vou lvor Suvortr) 1 AV TG OE Lo

enepatno” B TPEmeL Yo kAOe XIT oL CVOLPEPEL, VO LG VOLV VTOY PEMTLKE, TOL TOPOKATO:
1. No vrépyet po (Ko LOvo) xopoKTnpLoTikt| Kevipikr| évvolo Cr TG fEong yvoonc.

2. T kGBe onueio mpdcsPoong vo vtdpyel o avtiotolyn ropdymyn évvole Cap M

omoia vo €xel 660 To duvatd 18lol e L TO oMUOGioL, Ko

3. T K&Be Cyp, Vo VILEPYEL oL OVTIOTOLYM EVVOLOAOYLKT ék@poom Ep M onoio vo

xpnoonotel TV Cres.
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Av xémolo omd tor mopandve dev tkavoroteital yioo Kdmolo onueio npdsfoonc,
TOTE EMEPWTNOELS TAV® GE QLTO deV UTOPOVV VO EKTEAEGTOVV, Ko €16l T0 XIT ovTd,

ovoryKaoTiKd, dev vrootnpiletot.

54.2 Mieovexktiuorto xpiong g A oe Z39.50 servers
5.4.2.1 Adéunon tov emmnédov AeE1Aoyiov eEnepOTHOEOV

Ot enepwtioelg oty eninedn Aloto twv I tov Z39.50 otnpilovrton Kupiwg ce
ovalnmoelg pe Pdon AéEelc kAedd Ko cuvdLOIGUOVE TOLG.  AVTOV Tov €ldovg ot
EMEPMOTNOELS UTOPOVV VO BewpnBOVY Gav emepmOTNOELS TEVD Ge Lo KOBOAMKY) GYéom
[UlI82]. Qotéo0, pio Tétola TPoceyylon elvol KUTAAANAN TeEPLooOTEPO YLoL AdOUNTO 1
nudounuévor dedopévaol, mopd yiow TI¢ PEcelg SoOUNUEVOV TANPOPOPLOV OTMG elval Yol
TOPESELYLOL 01 TOALTIGUIKEG. To HeyodhTePO LEPOG TG GLVTAKTIKNG KO EVVVOLOAOYLKNG
doung g myMe, xdveton katd tn petdfoon omd to dounuévo oynuo oto eninedo. H

€VVOloA0YLKT d6unon tav ZI1 O fitov xproun yiorti B GuvTeA0VOE GTNV:

e £VKOAGTEPT ovolliTNON TG TANPOPOpiog,

ELeyy 0 KoTaAANAGTNTOG XIT eVOC TPOGIA,

EVKOAHTEPT) JLOLOLKOIGTOL LTV TNON G ENEPWTI|GEMV,

BeAltiotomoinom enepwIcE®V

ELOOY YT EMTAEOV ONULAGLOAOYLKT G TANPOoopiag ot aveEdptnto XI1.

H evvoloAoyikr| d6unon cutiy dOUnom Uropetl vo yivel L€Gm g ox€ong vdyeTol
g ITA, n omola opyovavel Tig évvoleg tov TBox ce wo tepopyio. H tepapyio ovtm
npocdiopiletl av pio évvola etvor evpvitepn 1§ otevéTtepn amd kémoto GAAN. NV tepopyio
TOL OMNULOVPYELTOL, TEPLEXOVTOU KO O1 EVVOLES OL OTTOTEC OtV TIGTOLY 0V 6Tl I TOV TPOGIA.
'E101, M eninedn AMoto tov ZIT omokTd KATo1o EVVOLOA0YLKT dour].

H to&ivéunon tov evvoldv (ko kot cuvérelo kot tv XIT) oty iepopyio v,
umopel va yiver pe dvo tpomovg. O mpdTog TpOmog elval n pnt dMAmon g oyéong
vdyetor peta& 300 evvoldv. O deVTeEPOC TPOTOC EIVOL LTOUOTOC KO YivETOu e xpriom
TWV GLALOYLOTIK®YV UNYOVIGULAOV TNG TTA.

'Eoto éva mopdderypo omd 10 AQUARELLE profile [Ltd97]. To XIT Date moplotéivel
nuepounviec, eved to DateOfCreation moploTdivel nuepounvies SNULOVPYIOG OVTIKELUEV®V.

Eniong, 1o ZIT WHEN moplotdvet, yevikd, xpovikéc otiyuéc. Etvon mpopoavég 6t 1 WHEN

Tunuo Emoetiung YroAoyiotov
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elvon o evpvtepn évvolor amd tnv Date, n omoio pe tn oelpd g eivon evpvTepn NG

DateOfCreation. YrevOuuilovpe 11 o1 0p1toUol TV EVVOLGY VTHOV VoL

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

6mov 10 “Creation” amotekel mepintmon g évvolog Kind Tov TUNUOTOS GYUATOS TOL
TBox. ATté T0V¢ 0plop0VG LTOVG TO GVGTNU elval G BEom, Y wpig va €xel NAwOel pnTd,

VoL GuUTEPAVEL OTL:

DateO fCreation < Date

Date < WHEN

(5.1)

H epdpynon mov uéMg meprypdionke oiveton 6to oxfua 5.3 pali pe kdmoteg
GAAEG LEpOP YN GELG O1 OTOTEG Ko 0LVTEG TP GyovTal e Guoto Tpomo. H onuacioloyio twv

EVVOLMV 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 cuvorov omd X1, faoet Tng oxéong vyeTon

5.4.2.2 'Eleyyog KOTOAANAOTNTOG TPOOIA

O éAeyyxoc 1oL KUTA TOCO €vol GUYKEKPLUEVO TPOPIA elvorl KATGAAANAO Yoo vou

TOPOOTHCEL TNV TANPOPOPia. KATOLHG TNYNG, Elval Yevikd éEw and To 6Komd Tov Z39.50.
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Méypt onuepo, €vog tétolog €Aeyyxoc yiveton ue yprion GAAwv epyoreiwv M omd To
dtayelplotn|. Me ) xprion g IA, évog tétotog €heyyog yivetan eprktdg LéGa 6T0 TAOIGLO
MG KoTaokeLN G VoG uetappaoti Z39.50.

H avtictoiyion evog XIT pe v évvolar L onuoiver étt n mnyn dev €xer v
omopoitnTn TANpoeopia-yvdon yio TNy évvola, Tnv oroio meptypdoet to XI1. H vropén
TOAAWY XIT avtiotolylopévav oty L onuodvel 6t moAAG and tor ZIT Tov TPOoPiA dev
UTOPOVV VO TOPOGTAO0VV 06 S0ES TNG CLYKEKPIUEVIC TNYNG.

Me xp1on NS GLAAOYLOTIKNG SLUVOTOTNTOC TOV EAEYXOU OUVETELAS KOL TNG LXOVO-
moinons evvolv o Topoméve EAeyyxog Umopel vou yivel. Av o éleyyog deifel 611 GAeg ot
€VVOLEC TOV TTaPLOTAVOLV TaL XIT KarToAyouv va elvor 160d0voeg e Tnv évvola L, 1éte
TO TPOPIA OTTOSELKVVIETOL AKATAAANAO Y10 VO TEPLYPEWYEL TO €180¢ TNG TANPOPOpiog TOL

Bpioketon amodnkevUévo GTNV TNYH.

5.4.2.3 Beltioon tov Tpémov onEVINONG ENEPOTHGEMV

H avtiotoiyion tov ZIT tov Z39.50 6T1¢ cmwoTég dOUEG TG TNYNS elvorl dOVGKOAN
KoL TOAOTAOKT dtadikooic, Yot o1 TopGeTpol Tov B Tpénel vor AneBovy voym, elvor
opxetéc. H avtiotoiyion umopet vo etvon éval mpog €val, évo Tpog TOAAR, TOAAG TPOG €Va,
Ko TOALG Tpog TOAAG. Av Yo kGmolo XIT dev pumopel vor vdpEel avtiotoiynon, 1ote
ot dev vootnpiletot.

Sopeovo pe o 6oa opilel 10 TPwTOKOALO, GTOV GTOV server TAGEL oL ENEPHDTNON
GTNV omoio LLEPYEL KATOL0 Un VOGSt PLLOUEVO 211, 1 EMEPMOTNOT AMOTLYYEVEL, KOl EVOL
Slayvootikd uvopo emotpépeton otov client, tpocdiopilovtog tnv aitic Tng omotuyiog.
AVT6 dTmg Exel oM eEnyndel otnv evétnTa4.3.5 dev eivon TOAH KA KaOdg N ThovoTHTOL
amoTuyiog o KoToveUNUEVO Ko eTepoyevéc meptPéAlov elvon peyddn. Oupwg, ovte
N Adomn mov GuyvE viobeteiton, TG mopGAEYNS TV Un vrootnpiiopeveov I, eivon
LKOWVOTIOIN TIKT], LOAOVOTL AMTOTPENEL TOV KIVOLVO OTOTVYI0G TNG ENEPWTNONG.

H ITA mopéyel pow opketd evEAKTN UEB0S0 YL TNV CVTILETANLON TOL BEUATOG
ovtov. H PBoowkr opyn elvor 61t dAo to ZIT Oo mpémel vor vmootnpilovion, omdte
eCoreipetonl N mepintoon amotuyiog Ulog erep®d@TNOoNG AOY®D avvmootipiktov XI1. To
I ywoo T omoior dev LIEPYEL KEATOLOL EVVOLOAOYIKG OvTioTolyn SouUr} otnv mnyn, o

SLOYELPLOTIC TOV LETOPPOOTY) LTTOPEL VoL iTOPOLGTGEL VoL TOL CtvTLOTOLY{GEL €lTE

e otV évvola T, KA&TL ToV Oar €xel ooV omoTéAeca TNV avEnon g avaKkAnong

(recall) 6TIC OTOVTIIOELS TV ENEPWTHOEMV, E1TE
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e otV évvola L, kGtL mov Oa éxel cov amotéAecuo v avénon g okpipelog

(precision).

E&aipeon oto mopomdve amotelel N tepintmon 6mov éva ZIT dev €yel avtioTorym
doun TNV TNy1, ToPLeTEVEL SUOC TANPOoPopio N omola elvol xopoKTNPLoTIK 0T Pdon,
nePinTmOOoT OTMOS 0LVTY) TOL TP AdelYULOTOC 2, GOV Unopel Vo ovTloToL 1Ol o o évvolo
N omoia mwopdryeton ord Tov telecsty OneOf.

Muwoe GAAN TtpoPANUoTIKY mepintwon elvor ot Kotd Ty omoio Yo kémwoto XIT
vdpyel avtiotolyn dour| otn TNy, Oev €xel OUMG KETOL0 TPOTO GUGYETIGULOV UE TNV
Kevtpikt| évvolor Cr. Elvon m mepinmtmomn 6mov 1o evvoloAoylKd Gyrua tng mnynig dev
oKoAOLOEl TO oyfuo oG KoBoAKN G oxéong. Tow TNV avTiueTdmion tov, uéow IIA,
npoteiveTon ovtiotoiynon tov uetnv évvolo Cr1 L, avédoyo orv oo teiton peyolhtepm

ovaxAnon, 1§ okpipeto.

54.2.4 Iepbpynon enepotioemv

To Z39.50 og Tp®TtéKOALO SLotnpNTémV KaTooTdoewy vrootnpilel Tnv dtotripnon
TPONYOLUEVMV OTOTEAECUATOV ENEPWTICEMV KL TN XPNOLLOTOINGY TOVS GTNV KOTO-
okev| Vémv. Am6 tnv mAevpd g M TTA mopéyel éva TpOmo Pe Tov omoio To. GUVOAD
OTOVTCEWV UTOPOVV KOl TOPLOTAVOVTOL Ko xelpilovial mg évvoleg. Mo emepmTnon
dev elvor mopd pio meptrypa@r] evOg GUVOAOL OVTIKEWWEVOV (CLTOV TNG OMAVINGONGC) KO
enouévag cOUPwvVo e To [BSVI5], unopel vo mopootabel cov pior évvolor 6to TBoxX.
Mo mopdderypo, n enepmtnon Date=1821 e wow povoetokn Péon nAnpogopldv eivol
o évvolo Tng omotog N epunveio eival 1o GHVOAO T®V LOVGELOKOV CVTIKELEVMOV TOV
XPOVOAOYOUVTOL 670 €t0¢ 1821. O server emopévag o omoiog otnpilel Tnv Aettovpyio Tov
otV A éyet évo Tpdmo yLoL TNV ToPEGTOCT, TOOT KELOT Ko SLouyelPLoT TMV TPOTYOLLE-
VOV EMEPOTHCEMV KO TWV OTOTEAEGUATOV TOVG, Y10l TNV KOTHGKEVT] VEOV ENEPWTIGEWV.
Ot enepmwtioels, OmMG ovTioTo oL Ko Ol €VVOlEC, UTOPOUVV VO TOPAGTAOOVV Kol Vo
ta&voun0ovv oe po tepopyio Béoel Tng oyéong vadyetal.

H epopyio avt unopet vor xpnoyuononbel yior o omwodoTiky] anodikevon Twv
EMEPOTNOEMV, KOO KO GTOV OEV Y PN CLOTOLOVVTHL PN TAS TPOT YOVUEVO LTOTEAEGLLOITOL.

'EGTO Y10 TOPASELYLOL Ol TOPOKAT type-1 enepmTIGELS:
e QI: PersonalName="Androutsos"
e (Q2: PersonalName="Androutsos" AND Date=1821
e Q3: Date=1821

Iodvvng Beieypdixmng
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e Q4: Person="Androutsos" AND Event="Creation"

Iopatnpel Koveic 6TL To GHVOAO0 amotedecuditwv g Q2 eivon crvtd Tg Q1 mepropiopévo
otnv nuepounvia 1821. Apan évvolo mov moprotével n Q1 eivon yevikdtepn and ot TG
Q2. H Q2 dev ypnoyonotel pntd tnv Q1. ZOUQmVOL LLe TO PUGLOA0YIKO TPOTO EKTEAEOTC, TO
cvotnua Bo eméleye amd O to ovTikeipevo g Bactknic évvolog exeivo mov oyetilovton
pe to évopo ”Androutsos”. 'Emerto 0o oovorktovce Ao 6oo oxetilovTon e Tnv nuepounvio
1821. TéAog, Bo emédeye tor KOwd otolxelor Tv S0 GLVOAWY. Tl TéTolo Umopel vo
npoevel peydAn KoTovGA®ON o TOPOLE TOL GLOTHUOTOS, BOUTEPO. OE TEPITTMOELG
OmOV TOL EVOLAUECO OMOTEAECUOTA-CUVOAD elvol TOAD ueyGAo. H xotnyoplomoinon
TOV ENEPOTNGEWV KO TOV TEPLYPAPAOV TOVG oTnV ITA propel vo GuvieAécel onuovTiké
otV Gupivvon tov mopomdve TpoBANUeToS. ‘OTov ETEGEL GTO GVOTNUO 1) ETEPHDTNON
Q2, to cvoTuo o UTopel PECH TOV GLAAOYLOTIKAOV UNYXOVIGULOV TOV VO CUUTEPBIVEL
0Tt n Q2 elvon n Q1 pe évav emmAéov meploplopd. Apo T0 GHVOAO OMOVTHGEDY TNG
eumeptéyetonl oe owto ™ Ql.  atd ovvémela, dev elvon amopoitnTo vor avalntnoovy
TOL OVTLKEILEVOL TOV 1KOVOTTOLOUV TIG GLVONKEG TNG EMEPWTNONG AVOUESH GE OAOL TOL
avtikeipnevo tng Pdong. Apkel voedeyy 000V Lovo to avtikeipevo e Q1 ko vo emAeyovv
6o amd avtd oyxetilovton pe v nuepounvia 1821. O Tpémog ovvTdg PeATioTomoinong
¢ dodtkociog omévinong omotedel UEPOG TNG AeYOUEVNC EVTAOLOXNS PEATLOTOTOINONG
emepwtioewy (intensional query refinement) [BSV95]. Ot 1€06€p1c TapOmOV®D ENEPOTI|CELG
ToELVOIOVVTOL G Lo tepapyion STmg orvTY| TOL GYNUATOC 5.4.

H to&ivéounon ovtf etvor yprioun o6xt uévo xotd tn dodikocion omévtnong
ENEPMTNOEMV, OAAG KOl KOTEL TN dtodtkocior arobkevong cvtwv. 'Ectm Yo mopddetypo
1L €xovv yivel ol emepotioelg Q2 kor Q4, Ko T0 GVHOTNUO €YEL KPUTIGEL TOL GUVOAOL
TOV OVTIKEWEVOV TOV OTOTEAOVV TOL GUVOAX, CMOVT|GEMY TOVG. Aol GTLyun yiveto
N enepdnon QL. Av 1o cvotnuo €xel évar Tpono vor KotaAdPel 6t | Q1 mepiéyel tnv
Q2 ko Q4, t6te avtl vou KpoTGeEL OAO TOL OVTIKEILEVOL TOV GLVOAOL OTOVTIT|GEWY TNG,
00 umopovoe Vo KPATHoEL LOVO ekelvor TOL OTOloL OEV TTEPLEYOVTOL GTOL 10N KPOTNUEVOL
ovvoro amovtiioev Tov Q2 ko Q4. 'ETol emTuy)dveToL Lol LEYOAT olkovouia 6To
Y OPO oMo KEVONC.

H tagivéunon tov enepoticewv otnv tepopyio umopetl vo xpnoyonomOei mpo-
KeWWEVOL vou yivel Kdmolor Lopen eviaotaxts amdvinong emeowtioewy (intensional query
answering). Me 1ov 6po ovTd MNADVETOL 1 OEvVINOT ENEPMTIOEMV M| oToio elvart yiveton

yopic tpéoPoon oto. dedopévor, aALG LOVEy O LE YXPTOT TOV EVVOLOAOYLKOD GYHUaTOC.

0 1p6mog amMEVINONG ENEPWTHGEMY LE YPTHOT| KO TOV EKTECEMY (eXtensions) TV eVVoLOY omokoAeiTon
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Otov (o EnepaTNoN OTEGEL GTOV server auTdg 0o TpocTaBGEL VOL TNV TOTOBETI|GEL GTNV
KOTEAANAN 6éon oty tepopyio. Av n Béon avtn eivor n Béon tng évvolog L, Téte ywpic

VoL TNV eKTEAECEL LTOPETL VoL EMGTPEWYEL GTOV server T0 Kevo GOVOAO.

Tynque 5.4: ToEvounon Tov enepwticewy otnyv ITA

Oa 1 to ToAH YpNoLo av o client Bo UTopoVoE VoL EKUETOAAEVTEL TNV tEpopyio LTI
TOV EMEPMTHGE®Y. ATO TNV TAELPE TOV, 6T0 PaBUS oL €xel TpdcPacn GtV tepopyio
00 umopovGe Vo el 6T SLAOEGT] TOV €VOL 1IGTOPLKS TPOTYOLUEVWV ENEPWTIIGEMV KL TV
OTOTELEGUATMV TOVC, KOl VOL EMAEYEL IO AL TEC TPOKEEVOL VoL GLUVOEGEL vEec. Eniomng, Oo
UTOPOVOOLV Ol EXEPMTNGELG VO OLOLOOTOLOVVTOL GTNV lEpoPyio KET® Omd OUEdES EVVOL®V
KoL €T6L 0 xpNotng vo unopel vo. Bplokel mpoyevéoTtepeg ENEPMTNOELS GYETIKEC UE OLVTO
mov BéAel voL ovorkTi|Gel [Bor94]. Eniong, 6€ TEPITTMOOELS TOL TO GVUVOAO OLTOVTIT|GE®V LG
enepdTNONG elvol ToAH HeydAo 1 moAH Uikpd Bo Lropovoe 0 xpNoTNg Vo eEeldkeVoEL
(query refinement) 1 va yevikevoel (query generalization) kdmolovg 6povg Pdoel tng
lepopyiog avTig, MOTE VO TETUYEL VoL TKOVOTOINTIKOU UEYEBOVE GHVOLO OOLVTIiGEMV
[BDNS94]. Xto0 [BSV95] yiveton (o mpdtoiom ovt n yevikevon/egeldikevon vo yiveton
oand Tov server yopig vo eldomotelTon Yo KATL T€T010 0 YP1OTNG, EMAEYOVTOC OLVTIoTOLYO!
and Vv tepopyio ot mov eivor meplocdtepo Kovtd tng (Least Upper Bound 1 LUB)
o€ MEPIMTOON TOL 1) OPYLKT| ENEPWTNOT EMGTPEYEL KEVO GVUVOAO OMOVTIIGEMV KOl QWL TN
oV elvorl TEPLOGATEPO KOVTE OE CrLTH TOL TEBNKE, KoL dev elvon yevikdtepm omd vt
(Greatest Lower Bound 17 GLB) o€ nepintwon ToAD ueydAov GuvOoAoL amavTiicewy. Mo
TétoloL TPOGEYYLom dev elval Ko 1 Kolvtepn yiotl o xpriotng dev AapPdvel yvaoon tov
yeyovotog ovtov. Emiong, pe xprion g tepopyiog o xpfotng 6o uropovoe vo K&vel
nAonynon méve otig évvoleg, depyocio ovEAOyN HE oLTH TG TAOYNONG TAVED GTOL
VREPKEIUEVOL, EPELVAVTOG KOl VOLKOAVTTTOVTOC KPLUUEVO YeEYOvVOTa TNG PAONG YVMOONC.

AVGTLY MG OULMOG 01 SOdIKOGTIEG TTOV TEPLYPAPNKOAV GTNV TOPEYPUPO CLVTY| OV UTOPOHV

eXTAOLOXOS (extensional).
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VoL VAOTOIN 00UV LE TNV VILAPYOLGH €KS0CT) TOV TPWTOKOALOV.

Oa tpémel vo. onUeL®Oel OTL 1 eVVOLOA0YIKY| BEATIOTOTOINGT T®V ENEPWTI|CEWMVY KOL-
¢ Ko 1 ToELvOUN 61| Toug dev Umopel v Yivel e TepInT®MON IOV TEPLEYOVY CUVOPTIOELG
eEMEYYX OV €Q’O00V 0 TPOTOG AELITOVPYIOG TOVE KOl TOL TOTEAEGUOTOL TOL divouy eivon €Em

od Tov unyovicuo Aettovpyiog IA.

54.2.5 Evnuépmon yio tnv motétnto Tov onoTEAECULETOV

TToAAEG @opéc, Bo MTay fondNTIKS Yiow TO XPHIOTN MOV KAVEL L0 EXEPWTNON KO
AopPéver kémolo omoteAéoorTo, VoL YVopilel To oy Ko Kot TOG0 TOL MO TEAEGLOITOL 0LV TEL
elval ovtd o TpayUoTiKG 110ede vor pwtiicel. Mo 16éa Yo K&t Tétoto, 1 onoio Bpioket
€QOLPULOYT 670 Z39.50, elvar ) yvadon 1oL TpOToL e ToV 0Toio €xouv Yivel | aviietolyicelg
TV ZIT 6T1¢ SoUEC TNG TNYNG, KOBME KO 0 TPOTOC LLE TOV OTO10 1 ENEPADTNOT EKTEAEGTNKE.

Gt 1€1010, OUWG, dev TPOPAETETHL OO TO TPMOTOKOAAO, KO £TGL TETOLOL €180VG YVHOON

dev unopel va doBel oTov client.

Av ypnowonotovvtav n TIA, 6o umwopovoov vor ovokTnOovV 0Ol EVVOLOAOYLKEC
exkppdoelg ol omoieg kabopilovv Tig avtiotolyioelg Twv 1 oty wnyfd. A6 ovth
mv avtiotoiyion umopel vo egoy o0V cuumepdolaTo Yior T doun Ko Aettovpyion Tng
Béiong, T onuactoroyio wov €yel omwodobel oto XIT Ko {6mg ToV TPOTO EXTEAECTC TNG
enepwtnone. H mopoyn mog tétorog duvatdtntog oto Z39.50 unopel vo vAomoinBel pe
xpnon tov Explain Facility, o vanpesio n owola umopel vor xpnopononBel ond twv
client mpoxelévou vor avokTioel peto-tAnpogopiec and t Pdomn. Emiong, mn yvaoon
TOV EVVOLOAOYIK®V ekPpioemv Ba. umopel vor BonBNoet to xpfotn TNV EVKOAGTEPT KOl
GMOoTHTEPT GVVOEST ENEPOTICEWMV, HIVOVTAS TOV L0 LOEQL Y10 TO EVVOLOAOYLKS TTEPLE OUEVO

TV GTOLXELMV TOL TEPLEYOVTOL GTNV TNYT).

H vrnpeocio Explain 6o LwopoVoe vor ¥ pnoYLoToinOel yio ovEaKTnon TovV ovIloTol-
xlcewv, aKOUO KL oV 0L ovTioToryicelg elyov yiver pe yprion tng YAOooOG ENepOTCEDV
e TNYNGS, OTMG Yo TopGdeELy Lo €YLVE GTNV DAOTOINGCT TOL TEPLYPAPNKE GTO KEQAAOLO
4, koL Oy e eVVOLoAoYIKEG eKPpdioels. Oume, avtd Bor ovéykole To xprioTn Tov GuVOETEL
TNV EXEPWTNON VL EXEL YVAOT TNG YAMGGOG VTHG. AVTIOETAL, 1| EVVOLOAOYIKT YAMGGH TNG
ITA, 6vtog meplociTEPO KOVTIE GTN QUGLKTY|, UTOPEl TOAD EVKOAN VOL OLTOTEAEGEL EVOL KOLVEL

KOTOVOMNTO KOl ot0deKTO LEGO EMKOLVOVIOG YL GAOVE TOVG clients KoL TOVG servers.
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5.4.2.6 YnootiplEn TOALOTAGY TPOYIA

Méypt onjpepa, cuvibmg, kébe Z39.50 server ckoAovOel évor GUYKEKPLUEVO TPOPIA.
'‘ETOL U0 GUYKEKPLUEVT TINYH TANPOQOPL®V Oev Bol UTopovce vor AGPeL emepmTHOELS
elevBepal aumd client 0mo10VINTOTE TPOPIA, IO KO 1] VTOGTHPIEN KATL TETOLOV TTOV L0

xpovoPopa Ko TOAVTAOKN depyacio.

Me 1 ypnon g A, kdtt této10 amAomoteiton apketd. Ot évvoleg Tov TBox
dev eEaptdvton amd 1o €idog Tov TPOEIA Tov vrootnpileton and tov server. 'ETol, 0O
SloyelploTic Tov peTaepoot| o unopel va opicel 6to TBox 6Aa tow XIT wov vVrdpy oLV
oveEOPTHTMOG TPOPIA KoL VOL TOL 0LVTLOTOLY{OEL OTIG KOTAAANAEG dopés. 'Enerta amd ovtd
o server, Bo. elvon vEVOLVVOC YL TO ol XIT vrooTnpilovton Ko T CWOTH OTEVINOT GE
EMEPMOTNOELS TOL Y PNOUOTOLOVY KATOL0 TPOPIA. TO YPMNCULOTOLOVUEVO TPOPIA, ETOUEVOC,
TorOEL TAEOV VoL €lvol XOPOKTNPLOTIKG TOL Server, Ko yiveton xopokTnplotiké udvo g
enepdTNONG. XT0 oxnua 5.5 eaiveton évo TBox 6to omoio €yovv opiotel évvoleg omd
dépopol TPoPid. Ao ovTd, lvor vOHVT TOL server Vo, amoPocicel Tolo Oo Voot pi&et

KoL ToLaL Gy L oVAAOYOL LLE TIG TATNPOPOPieS TNG VToKeipevng TNYNG.

TBox

\View Part AQUARELLE Profile

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

Tyfua 5.5: TBox pe vrooTiplén TOAAUTADY TPOPid
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5.5 Ieprypooi vionoinong Z39.50 server pe ypfion A

10 Ke&Aoo ovTéd Tapovotdleton 0 TPOTOC e Tov omoio o Z39.50 server 0 0moiog
TOPOVCLEGTNKE GTO KEPAAOLO 4 umopel vo SLoopPmBEel KoL vou AeLTovupYel Le xpriom g
ITA. O Tpdémog HeTdPpaong Ko Yevikdtepo TG Aettoupyiog Tov HeTappootr| Bo Koopi-
Ceton duvotkd od To Stoelplot o onoiog Tov Kataokevdlel. Ot ovtioToyicels mov
yvivovton oto media g féiong, meptypdpovton o€ éva apyelo e xp1ioT TNG EVVOLOAOYLKTG
YAwcooog. O petappootig dtafdlovtog to apyelo ovTtd poboiver Tig ovTioTol)iceLg Tov

npénel val Yivouv, Kot BACEL VTV KEVEL TIG LETAUPPAGELS TMV ENMEPOTCEMV.

551 Apyrtektovik

H apylttektovikn mov eiye mopovotactel 610 oxyfuo 4.1 petoPAAAeToL EAopd Ko

KOTOANYEL GE OLLUTT] TOL GYUATOC 5.6.

Result Set id
239.50 Query 2l & Cardinality
Search -
Module
Internet Result Set id DL Query
‘ & cardinality
/ / \/
i Y 3 ©® g
. E z39.59,’;R vest,_ o0 ey | % §
O / Server 1 oS A
o s o> s
& W (CIMI Toolkit) g" e
™ .50/ onse [ <
] I b € ; s | =
1 I — = 5
3 Configuratio o

| d |

3 Element (7)

. Mapping

77777777777777777777777 | N
Retrieve Request 3 Record Request
< »| Retrieve ) =
Module |
739.50 Result Record
Result Record

Iynua 5.6: Apyrtextovikni tov Z39.50 server pe xprion IA

Onwg goivetal omd 10 oxfua €xovv tpootedel dvo véo Turuato ((6), Kou (7)) Kou
oo 1o (2) kKou (3) €xovv aporpedel KAmoleg approddTnTeC. AVOALTIKAL:

To tuipa (2) TAéov dev elvor vIeVOLVO Yl VoL KEVEL TNV avTieTtoiylon Tov XIT oto
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nedion TnNg mNYNGS. Zkomdg ToL elvor vor KAVEL oL vEADGT TOV GUVTOKTIKOU SEVOPOL TNG
EMEPMTNONG KOL VO TN X OPICGEL GE TUNUOLTO, DOTE KEOE €var ol oL TE VO TEPLEYEL EVOL KO
uovo XI1. "Emertor Leto@pAlel TNV enepOTNOM CLUTY| GE L EVVOLOA0YLKT éK@paom Tng TTA
KoL ™ divel oto Tuiua (6). 'Enerto AapBéverl omd 1o ZXE (Tufuo (4)) Tov Lovodtkd Kmotko
OVOLYVOPLONG TOV GUVOAOL OAVTHGE®V TNG ENEPHDTNONG TOV €GTEIAE GTO (6) KOOWMS Ko
TV TANBEP1BUO TOL GLVOAOL aVToY. Ta ototyelar L TE Tor 6TéAveEL oTo TUMe (1). Elvon
XOPOKTNPLOTIKS OTL TO TUHHO 0TS dev emkovmvel pe 1o TXE pio ko dev elvol TAEov
oV TO LIEVOVVO YO TNV OVTLETOLYION TV ZIT 6TIG SOUES TG TNYNG.

To Tuuo (4) pe tn celpd Tov dtov Bo TEPEL TNV EVVOLOAOYLKT €k@poon otd To (2)
0o mpoomadnioel va Ty ekteAécel. To Tunqua ovtd elvon to cvotnua g IMA Kou elvon
ovTo oL Yvmpilel Ti¢ avtiotolyioelg twv XIT pe Ti¢ dopég tng mnyne. Tig avtiotolyicelg
ouTég Tt pabaiver Stofdaloviag kotd Ty ekkivnon g eeopuoyns éva apyeio oto onoio
neplrypdgovion ot évvoleg ovtég (tunpe (5)). To tuniuo (6) elvarl To népog OYews Ko
uovo g IMA. Xe ovtd dniadn opilovion ot Tapdywyeg évvoleg, k6Be pio amd TG omoieg
avTiotolyel kon oe évor ZI1. Ot opyikég évvoleg ko o dedopéva, eEokoAovboty vo
Bpiokovtol amobnkevpévo 6to XXE (tunquo (4)). To tuiuo (6) omd Tig EVVOLOAOYLKES
EKQPEOELG KOl CUUQOVOL Le GO €0VV TEPLYpo.pel Ge Tponyovueveg evotnTeg Bo KEvel
NV eKTEAECT] TNG EMEPWTNONG.  GOe TeAeoTNC UeToTpéneTol oe Uiow 1 TePLoGOTEPES
enepotoelc PQI cVupovo e kdmolo nivako o onoiog BpickeTon eVoOUOTOUEVOS GTO
dvadikd kmdiko. 'Evor delypo Tov mivorko ocuto mov dely Vel Yo 0pLoUEVOUE TEAEGTES TNG

EVVOLOAOYLKN G YAWGOOG TG orvTioTolyeg ekopdioelg PQI, paivetal otov ivoko 5.3.

[ Operator | PQI function(s) |

A get_all_instances(A)

TOP set_curr_node(RootClass);
get_all_instances(A);
BOTTOM set_get_new();

(ORC D) set_union(C', D);

(AND C, D) | set_intersect(C, D);
(MINUS A) | set_difference(TOP, A)

[Mivokog 5.3: Teheotég oUVOEON G EVVOL®V KOl O 0tvTioTOLYEG CLuVOPTHOELS ToV PQI

Ot evvoloA0YIKEG eKPPBioELS Ol omtoieg €xouvv meplypogel 6to apyelo (tuqua (5))
0koAoVOOVY TV chvtaén g devTepng oTHANG TV Tvakmv 5.1 ko 5.2. T kébe

vrootpiduevo amnd tov server X1, opilovion oto opyeio avtd 300 SOPOPETIKEG V-
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voloAoYlkég exkppdoelc. H mpotn elvol n €kepoon oplopod tng mopdymyng évvolog m
omoio awvtioToryel oto ZIT ko 1 devtepn elvou  evvoloroyikt| ékepoom Ep yiow tnv onoio
pioope otnv evétnto 5.4.1. 'Eva delypo tov opyeiov avtod goivetol 6to oxfiua 5.8,
10 omoio opilel TIC TAPAYWYEG EVVOLEG TTOL XPTNGLULOTOIOMN KOV GTO TOPOOELYLOTOL LLTOV

TOV KeQOAOLOV Ko 08N YoUV 610 EPOs OYews Tov TBox ToL GYLaTOg 5.2.

Mo Toportipnon mov Uropet vow KAvel Kowveilg 6to opyelo ovtd eivar 4t ot évvorleg
Collection, ProtectionStatus ko Any dev €xyovv avtiotolyn évvole Ep. Avté yioti ot évvoteg
TOVG CLVTEG OLTOTEAOVV LOLULITEPES TEPITTMCELG KO £XOVV CUYKEKPIUEVT) Stoeipion, ondte
dev amateiton vor opicet 0 xpMnotg kA&t YU avtég. H évvola Collection €yel avtiotory1o0el
oe (o otodepn| T, Omog elyople et n Tiun ot yopoktnpiler Ao tor oumobnKevévol
ot YN oviikeipeva g keviplkng évvolog. 'ETotl av 10 6OVoAo Cres €lvorn un kevo,
onuodver 6t n epotndeico yro to ZIT T VITAPYEL KoL ETOUEVWOG ooy évvola Ep Oo tpémel
vo etvon 1 kevepikt| évvola Cr. Xe avtifetn nepintmon Oo wpémel vor emoTpogel €val Kevo
6VVoAO, ontdte | Ep elvon n kevn évvola.. Ocov oupopd otnv ProtectionStatus, eneidn ovtn
€xel avTIoTollo0el 0TV KEVT| €VVOla, OTOLOOTTTOTE ENEPWTNOT GE LT OOl dWGEL GOV
amoTéAeLO. TO KeEVO 6UVOA0. 'ETot, 1 Ep twv ZIT tor tov dev vrootnpilovton umopovv
va avtietoryifovton otny évvoto L kou 1 epunveio Tovg o etvor mévto 1o Kevé GUVoAo.
Téhog, N évvolo Any €xel avtiotolynOel otnv évvolar T. H évvola owt 6mmg €Qouve Tel
ypnoonoteiton tpokelnévou va yivel wo enepdtnon oe OAa tor XI1. To 6OVOAO Cres
enouévag Bo etvon éva ouvoro amd avtikeipeva and OAa mbovmg to XI1. 'ETot, Yo vo
Bpebovv tor avtikeipeva Tng keviplkng évvolog tor onolo cuoyetilovtal pe avté oo

éxopoon Ep 0o mpénel vo elvon ) évoon SAwv Tov ekepdcewv Ep OAwv tov XI1.

10 oynuo 5.7 oivovton tor LéPM Tov oYMUoTtog 5.1, OTmg €xovv vAomownbel otV
OPYLTEKTOVIKH TOV TOPOVCLAOTNKE.

OGOV 0popd 6TO TUH O VEKTNONG dESOUEVMV, €xel KL LT petofAnOel. To Turjua
ovtd (tufqua (3)), elvon vrevOLvo povayo Yol TN K®AKOTOINoT TWV OmOTEAEGUETOV.
'Exel myel Kt ovtd va €xel dueon emkowvovio pe 1o LXE. ‘Otov @Tdoel 68 avTo Ui
EVTOAT] OLVAKTNONG KATOLOG EYYPOLONG, TOTE Kahel To TUUOL (7).

To tuniue (7) elvor veevBuvvo ylow TNV emkowvmvia pe to XXE Kol TNV KOTooKeLN
wog eyypooic. Méow piog oelpdic enepwtioewv PQI avoktd omd 1o XXE Ao ekeivo
ToL oop o TN TOL SESOUEVOL TOV CLTTOLTOVVTOL, TOL OTTOL0L TOL GLVOETEL Kol KOTHOKEVALEL Lot
eyypaen. H avtietoiyion yio 1o mowa dopun) tov XXE O umet yior kGOe otoryeio (element)

e eYypaeng eltvor amodnkevpévn 6To dvaditkd KK TOL TUNUATOS VTOD.

FYETIKE UE TNV UPYLTEKTOVIKT] TOV THPOVOLEGTNKE B0 LTOPOVCOUE VO KAVOULLE
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Iynua 5.7: To tuiporte tng BTN tng TTA 6TtV TpOTELVOUEVT] OPYLTEKTOVLKT

Kémoteg mopatnprioelc. H mpaytn elvon 611 n awvtiotoiyion tawv ZI1 6T SoUég TG TNYNG
yiveton amd évo Tunuo (to (6)), To omoio eival 1oyvpd cvvdedepévo pe v Tnyny. Mo
devTepn mapotripnon elvor Tl TO TUNUOL TOL KAVEL TNV OVTLOTOLYIoN TV TEdlwv NG
EYYPOPNG OTLG SOUES TNG TNYNC (TUnue (7)), Bploketot kot ovvTd v omd To TXE. Téhog,
00 mpémetl vou onuelmdel 6Tl Tor TUHorTor Tor ooior eEopTvTon amd To 180G TN TNYNG Ko
npénel vo. Yvopilovv Tov TpOTo, Le TOV 0010 TPENEL VO, EMLKOLVMVI|COVY UE ouTY, lvo
To (6) Ko (7) povayo. To mopomdve €xovy 6oV omOTEAEGILO. TO TUUO ovalliTnong vou
etvou evted®g oveEGpTNTo amd 1o £180¢ TNG TNYNG, TOV TPOTO EXKOIVMVIOG UE VTV KoL
ToV TpOTO ovTIeTOlYIoNG TV XIT 6TIG dOUEG TNG, KO TO LGVO OV €YEL Vo KAVEL elvor vo
UETOTPETEL TIG EMEPWTINCELS GE EVVOLOAOYIKEG ekppdoelc. To 1dto cvuPoivel Ko yiow to
TUNUOL AVAKTNONG OTTOV TO UOVO TOL €XEL VOL KAVEL EIVOIL VO LETOTPETEL TOL EYYPOPES OE
GRS-1 popori. H nyn kot to eEoptduevo om