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IHEPIAHYH

Evog and toug evepyolg Toelc otny meployn Tov Pdcewv dedopévav elval ol etepoyevelg Pooelg
dedouévmv. Etepoyevelg Bdoelg dedopévav Aéyovton ot Paoelg dedouévmy mov Lo@éPOouV ®S TPOG TO.
cuoTiuoTe Stoyelptonic Tovg, To oXNUe, TOLg TOTOVG TV dedouévmv Toug K.T.A.  Eva mopdderyuo
eTepOyeEVAV Phoewv dedopévav eival ol oxeclokég Ko 01 ovtoKevTplkés. H xkdbe kotnyopia mpoceépet
HOVOLOLK G TAEOVEKTILOITOL KOL £X0VV KOTOOKELOLOTEL TOAAG EUTOPLKE GLGTHUOTH, TOL oTNnpilovion oTn
plo 1 otnv GAAN. Eneldn] cuyvé mopouctdleton ) avaykn vo GuvepyosTohV TETo1ov £100V¢ GLGTHUOTOL,
eltval emBuuntog évog yevikdg TpOmog ovTOAAAYNG SEOUEVOV OVAUECO GE WOl OXECLOKT] KO Lol
ovtokevTplkn Béion dedopévav.

Avtikeipevo g epyaciog ovtg elvon To TPSPANUA TNG LETOPOPES dedOUEVWOV Ol UL0L GYECLOKT] GE
por ovtokevtpiky Béomn dedopévav. Eidikdtepo ovomticoeTol €vol GOOTNUOL Y10 LETOPOPE. SESOUEV MV
oo Lol 0oL TOTE GYEGLOKT| BGom o pior ovtokevTplkt Bdon mov Pacileton 610 LoVTELO dedoUEV®V
¢ YAWGG G TopoTaong Yvmong Telos. Abo elvon tor KOpLow moTEAEGUTO TNG EPYOCTOG ALTIG :
Ipaytov, N edpeon HeBHGS0L KOOOPIGUOD KMELKOVIGEWY Omd TO GXECLHKO GTO OVTOKEVIPLKS oyxfuc. Ot
anetkovicelg ouTég etvarl ToAy onuovtikég yoti elvon amapoitnto vo yvopilovue mord dedouévo Ho
peTopepBoVV amd TN oxecLoK BEon Kot wov 60 amoONKEVLTOVV GTNV OVTOKEVTIPLKT).

Ag0TEPOV, M KOTOOKELY €VOG GULOTNUOTOS OV UETOPEPEL OedOUEVOL OO UIOL OYECLOKT) G ol

OVTOKEVTPLKT BAGM YPNOLUOTOLDVTOG TIC OMELKOVIGELS TOV OplOTNKALVY.

Enoéntng : [Idvog  ®wvVoTavTOTOLAOG
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Data transfer from a

relational to an object-oriented database
Christina D. Gritzapi
Master of Science Thesis

Department of Computer Science

University of Crete

ABSTRACT

Nowadays, an active topic in the databases area is heterogeneous databases. Heterogeneous databases are
called the databases which differ in terms of management systems, schema, data types etc. An example of
heterogeneous databases is relational and object-oriented databases. Each category has unique advantages
and many commercial systems, which are based on either of them,have been constructed. There is often a
need for such kind of systems to cooperate , so a general method for data exchange among a relational and
an object-oriented database is desired .

The topic of this thesis is the problem of data transfer from a relational to an object-oriented database. In
particularly a system is developed for data transfer from a relational database to an object-oriented database
based on the data model of the Telos knowledge representation language. Two are the main results of this
thesis :

First, the development of a method for the definition of mappings from a relational to an object-oriented
schema. These mappings are very important because it is necessary to know which data are going to be
transfered from the relational database and where they will be stored in the object-oriented database.

Second, the development of a system which transfers data from a relational to an object-oriented database

using the defined mappings.

Supervisor : Panos Constantopoulos
Associate Professor of Computer Science

University of Crete
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Evyoplotieg

Evyoplotd tov endntn kodnynti pov k. Iévo wveTtovTtOmTouAO IOV OV EUTIGTEVONKE CLTH TNV
epyacio, KabMg Kot ylor Ty Kobodynon Ko Tig GLUPOLAES TOL.

Oa NBelo va evyoploTicm OAa Tor LEAN TS Opdidoc ITAnpogoplokdv Tvotnudtov Kou Texvoloyiog
AoyiopkoV tov Ivotitovtov ITAnpoeopiknrig tov Idpvuatog Teyvoroyiog ko 'Epevvog yio tn cuvepyocio
KOl T1 GLUTOPEGTOCT] TOVC.

Eniong evyoplotd to Ivetitouto IIANpoQoptKnic ylor TNV VALKOTEXVIKT VTOSOUT KO TNV OLKOVOULKT
evioyvon mov LoV Topeiye KOTE TN SLEPKELD TOV UETAUTTLUY KMV OV GTOVIGDV.

Iwodtepo Bo 1Bl VoL VY OPLOTIOM TOVG YOVELG LoV Yo T Borifelal Ko TNV GUUTOPAGTOGT] TOVUG GE
OAN TN JEpKELN TV GTOLIDV LOV.

Axéun, Tov ANUiTpn ACGKOAGKT Y10l T GUUTOPECTOGT TOV KOTE TN SLEPKELN TMV UETATTUY LUK MOV
LoV OToVODV, KoBMG Ko Tovg PiAovg Hov Aéomotva Bopufokd kou Avootdolo Xtoytovvidn ylor tnv

noAvTiun BonBeld Toug,.
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6.1

SUVORTIKT Aoy NG dlodtkaciog KoBopiopoH omelKovicemy



o010 1
Elcoyoyn

To kepddoro owtd elvarl opyavouévo g e€fig. Ztnv evomrta 1.1 mopovcidleton to mpdfAnUo Tov LoG
amooyoAel oV Tapovoa epyocio. Xy evétnto 1.2 Tapovstdleton GUVORTIKE TO TU akpLBdS €ytve
otv gpyacio avtr. Térog, otnv evotnto 1.3 TopovotdleTon N EQOPUOYT) TWV OMOTEAECUATMV, TNG

TOPOVOOG EPYOCLOG, GE EVOL OAOKATPOUEVO TANPOPOPLOKO GVGTNUO LOVGELWV.

1.1 To npépinuo

Evag ond toug evepyovg topeic otny meploxn tov Pdoemv dedouévov oruepa elvon ov eTeQOYEVElS
pdoeig dedouévav [62]. Mo mepintmwon etepoyevav fdoewv elval ol oyeclakég oe oxéomn HE TG
ovtokevTplkéc Paioelg dedopévmv dLdTL €0V TOALMDY 180V SLOLPOPES, STWS GTO GYNULCL, GTOL GLGTIUOLTOL
dtaeiplong tovg, 6TOVE TVTOVS TV deSOUEVMV TOVG K.T.A. Ot oxecloké Paioelg dedouévav Tpoceépouy
HOVOLOLK G TAEOVEKTHUOTOL, OTC DPLUN TeYVOLOYiO, TOL €)Xl GYedGV oToepoTOMBel. "Exouv dumg Ko
UELOVEKTAUATOL, OTIME TO GTL 01 SOUEC, TTOV Y PT|GLULOTOLOVVTOL Y10, TNV TAPAGTOOT TNE TANPOQOPILOG, KO Ol
npGelg mov vrootnpifovial, eivor TOAD amAég Kot OTIG TEPLOCHTEPES TEPINTMOGELS VILEPYEL TANPOPOpPiaL,
nov dev elvon duvatév Vo meELKOVIGTEL 6T0 oYU, OAAG TN Yvopilel 0 KoTtookevooTi g ToV. TETOL0V
eidovg TAnpoopieg eivou o1 oyéoelg yevikevong/eEeldikevong ko ot oyécelg Tovounong moAAOTAGY
EMMESOV.

Ot oyéoelg oVTéC UToPOoVV VoL TOPOoTHOOVV [ie eVKOALDL Oe oVTOKEVTPLKEC Bdioelg dedopuévav. Eniong
Ol OVTOKEVTPLKEG Phoelg dedouévmv €xovv QAN TAEOVEKTHLOTA, OTTMG Ypriyopn dtdoyiomn uetolh Tmv
SoULMV TOLE Kot LTOGTHPIEN TEPLGGHTEP®OV THTWV SESOUEVM®V.

Ol GUUTAN POUOTIKES SUVEELS TOV GYECLOKMOV KO TOV OVIOKEVTIPIK®OV PECEMV deSOUEVMY 03N YOVV
670 v elvol emBuuNTOg €vog Yevikdg TpOTog avTaArayg dedouévav aviueso Tove. H avtolioym
JedOUEVOV OVEUESOL TOVG CVIKEL GTO YEVIKOTEPO TPOPANU TNG *OLVwviaG OOOUEVWV ETEPOYEVMV
Béoewv. Eva vrompdBAnuo tov mpoPAnuatog crvtov elvor n tetagpood Sedouévwv omd ULo. GYECLOKT GE

por ovtokevTpikn féom.



2 “epdAaro 1. Eiwooywmyn
1.2 Avtikeipevo g epyociog

AvTikeipevo g epyaciog avtig eivon N avamTuén evog GLOTHUNTOC TOL B0 TPOGEEPEL AHGN GTO
TPOPANUAL TNG UETAPOPAS SeSOUEVOV OTd U0 OXECLOKT] O Mol OVIOKEVTPLKY) Pdomn dedopévav.
Ewdik6tepa, 1 epyocion otoyevel va vmootnpiel TV HETOPOopd SeSOUEVMY OVAIESOL GE L0 OTIOLOLOTTTOTE
oyeolokn Péaon kot por ovrokevipikyy Bédon mov Pacileton 6to HOVTEAO OedOUEVDV TNG YAMCGOG
nopdotaong yvaong Telos. To oxfuota twv 600 BAcemy VTOBETOVUE GTL TPOVTAPY OV KO TEPLYPEPOVV
ToVv 1010 KOO0 M 6Tl 0 KOGUOE TOV TTEPLYPEPEL TO €var elvorl LTOGHVOAD TOL KOGUOV TOL TEPLYPAPEL TO
GAXo!. O 6T6Y0¢ elvan Vo eviuep@VETOL 1| OVTOKEVTPLKY Bhiom He TIC 0AAYEG (E100Y WYEC-EVNLEPMDOELS-
Storypopéc) mov yivovion oto dedopéva g oyectoknc Péonc?. Tnv uetopopd Tov dedouévmv and v
po Béion oty GAAN pmopovue vor TNy dovpe cav €va eldog emkotvmviog twv 000 Bdoewy. H emkotvovio
ot o elvon aovyyeovn, dMAadr| ot arlioyég oto dedopévo TG oyectokng faong dev Bol peTopépovton
OLTOUOITOL GTTV OVTOKEVTPLKT CALG KorTtdmy otricems tov xpriotn. Etot ot dvo Pécelg Oa meptéyouvv tnv
{0t TAnpoopio yior Ta Kowvé uépm toug, LOVO Ge KATOLEG X POVIKEG GTLYUES TOL B amoacilovton omd
70 xpfiom. To cVOTNUO OVIIKEL OTNV KATTYOPLo TWV OUOOTOVOLOXWY OVOTNUATMV Loy ElpLons faoewv
0edoUEVIY KO CUYKEKPLUEVE elvon €va YaAapd-ouvoedeuévo ouoomovolaxd avotnua daxetprons Baoewv
dedouévav [62].

TG TNV OVETTVEN TOL GLGTHOTOG AV TILETORIGTNKOY TPORANLOTO STTOG

e Hevpeon nedddov e tnv omoia Oo LeTOPEPOVTOL TOL OESOUEVOL TNV GMOGTNH BECT) GTNV OVTOKEVTPLKN
Béion, piog ko dev pumopel vou petapépovton tuxaio. H uébodog ot Tpénel vor LETOPEPEL COOTA
To dedOUEVD KO OAES TIG TLOOLVEG OYECELS OLVELEGOL TOVG OTA AVTIOTOLY 0L OeSOUEVOL KOl GYEGELG TNG

ovtokevTplknig Béonce.

e H ovAmtuEn oG apyltekTovikig Yol T0 CUGTNUO UETOPOPES dedopuévmy, 1ol dote vo elvoal

oveEGPTNTO 0mtd TNV o)xecLoK PAon, omd 6oL avTAOVBVTOL TOL SESOUEVOL.

e H ebpeomn tpémov eEaymyng TV oALXy®V, Tov cuufoivouy otor dedopéva TG oxectokg Béong

€101 ddote vo epopudlovton pe tnv 10t okppag oelpd oto dedopévo TG OVTOKeEVTPIKTG Bomnc.

Evo onuavtikd Hépog autig g epyasciog, Onwe avaeépnke, elvarl n ebpeomn HebG30L KaBopLGULOV
OmELKOVICEMV Otd TO OXECLOKO GTO OVTOKEVIPLKO oyxfua. O OploUdS TOV OMELKOVIGEMY QVTAOV elvor
TOAD ONUOVTIKSOG YL TNV eMiTELEN TNG UETOLPOPAS SEBOUEVAOV OO TN CXECLOKT| GTNV OVTOKEVTPIKN
Béon. Avtd ywoti etvon amopaitnto vo yvopilovue mord dedopéva Bo LetopepBovy amd TN GYECLOKN
Béion xou wov Bor Téve GTNV OVTOKEVTPLKT, O KOl TOL SEGOUEVOL SEV UTOPOVV VOL LETOLPEPOVTOL TLYOLOL
omd TNV e féon oty GAAN. Tevikd 1o TPOPANUa TG ebpeong amelkovicemy Letolh oynudtov eivor

GLVOESEUEVO e TO TPOPANUOL TNG LETAPPAONG EVOG OYMUOTOG X1, EKQPOCUEVOL GE €val LovTéAD M1, oe

Yomolodinote amd Tor §Yo GyNueTe. uTopel vou elvor LIOGHVOAO TOL GAAOVL
270 awvtifeto TPOPANUO Sev ovietmmileTon oTo TAGHGLO TS TOPOVCOC EPYAGLOG
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évor oMU X2 eKQPOOUEVOL G évar GAAO LoVTEAO M2. To pdBANUa TG LETE@pOoNG OYNUETOV lvor
éva. amd To KupltdTEPOL TPOPANLOTOL GTO X MPO TV ETEQOYEVWY Bdocwv dedouévwy. To TpofAriuotol, Tov
ToPOVCLELOVTOL GE TETOLOV €100V LETAPPAOELG 1) OTELKOVIGELS Vol TOAAG Ko 0@eiAovTal Kupiwg oTo
Stbipopol £10M £TEPOYEVELOG, TOV VITEPYOVV OVAUECO GTOL GYTLOTOL.

Y& ouTi TNV gpyosior ylo vo dnpovpyndovv ot amelkovioelg petol tov dvo oyxnudtmv opileton éva
GUVOAO TEGCAP®Y TEAEGTHOV UTELKOVIONG. Ot TEAEGTEG aLTOl TOPVOLY GOV 16030 SOUEG TOV GYECLOKOD
GYNUOTOG Ko TIG omeltkovilouv o€ dOUEG TOL OVTOKEVIPLKOV. Ol TEAECTEC TPOCPEPOLY FUVOLTOHTNTEG

OmELKOVIONG

1. aveEdpTTeV OVIOTHTOV TNG OYECLOKNG Pdong oe oviioTtolyeg, oveEGPTnTeC OvVIOTNTEG NG

ovtoxevTplkng féong (BECOMES) ,

2. aveEdptntov ovveeTwV oVIOTHTOV NG oxeclokfc Péong oe povomdtion omd oveEGpTNTEG

OVTOTNTEG KO GLVIEGULOVS TNG OVTOKEVTIPLKTC Béiong (BECOMES_DEPENDENT_OBJECT),

3. oxéoewv TOHMOL LTOGLVOLOV, TOL LGYXVOLY OVAUEGH OE aVEEAPTNTEG OVIHTNTEC TOV GYECLOKOV
OYMUOTOG OTIC aVEAOYEG OYETELG TUTOL Yevikevong/e€eldikevong g ovtokevTpikig Bdong (ISA)

Kol

4. oyéoewv oVIHTNTOGC-YVOPIGUOTOC, TOV 1o VOV OVAUECO G OVTOTNTEG TNG OXECLUKNG BEong T
OVAAOYEG OYXEGELS TOTOV OVIHTNTOC-YVOPIGUOTOG TN OVTOKEVTIPLKTC fEong
(BECOMES_LINK)

Ot duVOTHTNTEG YIOL OMELKOVIGELS TOV TPOGPEPOLY Ol TEAEGTEG OV CVAEEPONKOY KOAVTTOUV €VPD
QEOUO TOV OVOYK®Y TOL TOPOLSLALOVTOL KOTE TOV 0pLloUd amelkovicewy omd évor oyectokd Ge évol
ovTokevVTpLKS oxfuc. TTopOAa ovTé TO GOVOAO TV TEAEGTOY B0 LTOPOVGE VOLEUTAOVTIGTEL KOt e GAAOVG
TeNe0TEC dTwe Bor SoVUE KoL oTNY evoTNToL 7.2. TNV TPOGEYYLON, TOV TPOTEIVOLLE, TIG OELKOVIGELS TIG
opilet 0 1010¢ 0 xPNOTNG GTNPLLOUEVOS BTN YVAOT] TOL Y10 TO GYECLOKG KOl TO OVTOKEVTPLKO Gynuo. Ot
amelkovicelg autéc dev emeépouy aAloyt oe Kovéva amd Tor SYo apyiké oyHuoTot Ko TPOCPEPOLV
™ duvortdTnTo LEPLKNG 1 OAKNG amelkdvions. TEAOG, Tpémel vor TovioTel 0Tt 01 TeEAEGTEG arvTol TPémel
vo e@opuoLovTal o GYecLoKG oxUaTo, ToL BpickovTon TOLVAGYLIGTOV GE TPiTn Kavovikn popen (3NF).
H epoployn TV TEAEGTOV G GYNUOTH, TOV Oev €lval e TéTol Loper), dev Ba €xel Tor emBuLUNTA
amoteAéopato. BéBoto oty epyocio vt yiveton kémolo TpdPAEYN Y10l CVTIUETHNLON UN-KOVOVIK®V
oynuétov, n omoio SUe eivor eEe1dikeLUEVT KoL OV TPOCPEPEL AMOGELG GE TOAAEC TEPITTMOELC,
Svvoyilovtog, To amoTeEAEoUOTO. VTG TNG epYOsiog eivor @ N avémTuén evog cuvOoAoL TeEAESTHV

OmEKOVIONG Yo TOV KOBOPLoUd omelkovicewv omd €va oxeclokd € €vol OVTOKEVTPIKO GYNMOL KOl

3Me 10V 6p0 GUVOETEC OVTOTNTEG EVVOOVUE OVISTNTEC, TOV GOTEAOVVTON Otd TOAAG TUNLOITOL L., TIUEPOUN VLS,

T vor Umopohy VoL 0pLoTovy OELKOVIGELS OVEUEGO GTOL $00 GYTLLOTOL TPEMEL VOL LTIGPY 0LV 181 OPIGUEVEC GE OrUTE: 01 SOUEC
7OV B0l OVTLOTOLYLOTOUV. ol TopEdeLy Lo o 6TO éval OXfLLe VITaPXEL I doun| AtevBuvon Ko 6To GALO dev VITAPYEL I VEAOYN
doun Kapion ometkévion dev Umopel va oploTel.
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N KOTooKeL €VOC GLUGTHUOTOG UETOPOPEC OEGOUEVOY OO 0L OXECLUKT) GE UL OVTOKEVTPLKY| Béon

dedoévmv, 6To LOVTELD dedOUEVOV TNG YAMGGOG Topdiatoong Yvaong Telos.

1.3 Eo@opuroyn o€ évo 0LOKANpOUEVO TATIPOYOPLOKO GVGTILO. LLOVGEL MV

To cOGTNUO EQOPUOGTNKE GTNV UETOPOPE. dESOUEVMV ot TO cVoTNUo. MITOS/CM 610 cvotnuo. ~ AEIQ.
To MITOZ eivou éva. OAOKANP®UEVO TANPOPOPLOKS GVGTNUO LOVGEI®Y, TO 0Toi0 avartdydnke® amd To
ITE, to Movceio Mrevdxm ko tnv etoupeio Epsilon Software A.E. To MITOZ €yet 3800 VTOGLGTILOITOL TO
MITOS/CM ko to ~ AEIQ.

To MITOS/CM eivai to vrocvotnue Tov MITOX  yiow unyovoypdenon g dtoyeipiong GuALOY MV
Ko ovottoynke Kupiwg oe ouvepyoaoio pe v etonpeior Epsilon Software A.E. kot otnpileton 6to
oyeolokd cvotnuo dtayeipiong Péoewv dedopévav SYBASE. £tn onuepiviy Tov Lopoty, T0 GOGTNUO
vrootnpilel dradikooieg eAéyyov Béong, petakivnong kot €KOeoNS TV AVTIKEWUEVOV, OTMOG ENTONG KO
MV 160y Kol 0AAOYT] BOCIKGOV TANPOPOPLHOV CVTIKEWUEVOV KL TNV EMAOYT TOVG UE GUYKEKPIUEVOL
KpLrtiplo.

To ~ AEIQ [3] elvai évo 6OGTNUO TOAMTIGULIKTG TEKUNPIMOT G GTO 0010 TaPLGTAVOVTOL EVVOLEC VANG,
XPOVOVL, YDPOV,VTOCTAUCNC, TOGHTNTOS, OVOPOTOAOYIKES KO TVEVUATIKTG dNULOVpYiog KoBmg Kot ot
peta&l tovg oxéoels. 'Exel viomon el e YAdooa Telos, and tnv Mopio Xpioto@opdkn oto TAciclo Tg
UETORTUYLOKN G TNG epyaciog oto Ivatitovto ITAnpogoplk1g tov Idpvuartog Texvoroyiog ko "Epgvvag
(LT.E.). H éxdoon ¢ yAwocag Telos [5], mov ypnowonoudnke, avortdydnke ond 1o Ivotitovto
I[TAnpogopikng tov LT.E [43], [17], [2].

1.4 H opydvoon tng epyociog

310 3eVTEPO KEPAAOLO YiveTan arvookOmnomn ot PifAtoypaeio Téve 6to B€uo TV etepoyevav Bacewmy
SedOUEVMV KO TV TPOPANUAT®Y, TOV TAPOLSLALOVTOL GE VTES, £V, otd ToL omoiol elvon Ko 1 Kowvmvio
dedoUEVMV TOVG.

>10 1piT0 KEQAANLO TOPOVCLALETOL TO GVGTNUO, TOV KATOGKEVAOTNKE GTO TANICLOL TNG EPYOOLOC,
Yo petTopopd dedopévev amd pio oxeclakn oe pio ovtokevtpikn féon dedouévav.

10 1é€T0pTO KEQAALO opileTton évor GUVOAD TEAEGTMV OMELKOVIONG, e TOVG 0OV UTOPOVV VoL
0PLOTOVV OMELKOVIGELG OLVAUECOL GE EVOL GYECLAKS KOL EVOL OVTOKEVTPLKO GYTLLOL.

10 TEUTTO KEPAAOLO TOPOLOLALeTOL TO TG aKPPMg petoppdloviatl ot dtbpopeg mPAEELS, TOL
epopuolovton oto dedouévar TNG oxeSLaKNG PAONG KOTA TN LETOPOPE TOVE GTNV OVIOKEVTPLKTY, Ol TO

GUOTNUO LETOPOPES OESOUEV@V.

3610 MAOGL0 1oL TPOYPdipaTog STRIDE (1992-1993), épyo “EAANVIKN Apdion yio Zvotiuoto ko E@opuoyéc IoAvuécmy”
Spaotnprémroa < TIAnpogoplokd oo Movoeiov”
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>10 €kT0 Ke@GAoo divovton KAToleg yeviKeg 0dnyieg, Tov Oa fonBicovy 10 ¥prioTn 61NV TPOcTEOEeLn
TOV VO EVTOT{GEL TO GUVOLO TMOV OMELKOVIGE®Y, TOV IVOL KATAAANAO Y10l TIG EQOPUOYES TOV.

¥10 €POoH0 KeEPAALO VTEPYEL O EMIAOYOC KO TPOTACELS YLO. EMEKTACELS KO PEATINOELS TOV
GULGTHUOTOG LETAPOPAS OEGOUEVOY KO TOV GLVOAOL TV TEAEGTMV.

310 TOPAPTNUO A TEPLEXETAL EVol OLYYAO-EAANVIKS €VPETiPLO SpwV, TOL XPNGULOTOLOVVINL GTNV
epyooia.

10 mopGipTNe B ToipouctdleTon 1o GLUVTOKTIKO e TO 011010 0 Y P1OTNG, UTopel vor 0piGEeL TO GYECLHKO
oxNua, ToL Bal X PNOLULOTOINOEL YO VOL KAVEL TG OTELKOVIGELS UE TO OVTOKEVTIPLKO GYTLCL.

TéLog, oto TopdptTnue I' TopoveléleTon T0 GLVTUKTIKO e TO 0Toio 0 xPNoTNG, Umopel va opicel Tig

OTELKOVIGELG OLVALLEGOL GTO GYECLOKO KOl TO OVTOKEVTPLKS GYT|LOL.
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Etepoyeveic Bhoerg ocoouévayv

310 KEPAAOLO o TO YiveTal o avackonnon g BipAoypaiog tdve 6to Béuo TV eTepoyeviv BAcemy
dedouévmv. H avaokdmnon outh elvon amopodtnn yio vo oplobetn el o ydpog Léso 6tov omoio Kiveiton
oVt M epyocio Ko vo kotaAdBovpe motd akpiPag eivon to TpoPANUO TOL B0 LOG TG OAOEL GTOL
EMOUEVOL KEQPAAOLOL.

To ke@dAono avtd elvorl opyovmuévo wg eEfc. v evétta 2.1 divovton opiouoi yOHpw ond Tig
etepoyeveig Paoelg dedopévmy. Tty evotnto 2.2 TopovotdlovTot SGpopes TOEWVOUNGCELS ETEPOYEVEV
Béioewv dedopévmv G TPOG OPLOUEVOL YOPOKTINPLOTIKE TOLG. Xtnv evotnta 2.3 mapovcoidleton m
OPYLTEKTOVIKT] TOV OLOGTOVIOK®V cuotnudtov dtoyeipiong Pdcewv dedopévav, to omoio elvon po
vroKotnyopio Twv eTepOyeEVMV Paoemv dedopévav. Ty evdtnto 2.4 mopovctdovton TpofAruoto Tov
enpovilovtol Kot 10 GLVOIVOICUS €TEPOYEVAV Phoewv dedopévav. Etnv evotnta 2.5 mopovcstdleton
10 TPOPANUO Kowvmviog dedopévav etepoyevav Baoemv. TEéhog otnv evétnto 2.6 mopovotdlovion

GUVOTTIKG LEPLKE GLUGTHOTOL Y10 ETEPOYEVELG BAOELS SESOUEVMV.

2.1 Opwopot

Me tov 6po etepoyeveis faoels dedouévawv evvootue Paoelg Tov dlopépouvy netald Toug 6To0 HOVTELO,
GTNV EPOTNUATIKY YAWOGO 1| 6T0 oxfuo [62],[24],[611,[591,[571,[51].

Mo ouoomovolaxy aon dedouévwv (OBA) glval o GVAAOYH otd owtévoes, etepoyeveis Pooelg
dedouévmv mov cuvepydlovTal.

To Aoyiouikd Tov Topéyel GLVTOVIOUS TV PECEMV TOV GULUUETEXOVY OVOUALETOL OUOOTOVOLOKO
ovotnua dwaxetolong Bdoewv  dedouévawv (OZABA) ko mn popey tov eoiveron oto Zyiuo 2.1.  To
KVPLOTEPO Y OPOKTNPLOTIKG WOG OUOOTOVOLOG ovoTnUdTwV Pdocwv dedouévav elvorl n cuvepyacio
ovapesa o€ oveEdpTnNTOL GLGTHUOTOL.

GBe Bdon mov cLUUETEYXEL OTNV OpocTovdior ovoudleton faon-ovviotwon. Miow BAON-GLVIGTHCO

¢ opoomovdiog Umopel vou GUUUETEXEL OE TEPLEGOTEPEG OO ULOL OLOCTOVIIEC KO TO SLOYELPLOTIKO

7
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OXABA
Bowon Zvvictooco 1 Boon Xvvictowoo 2 Boon Xvvictowoo 3
Suvictwco ZAB1 Zuvictwoo ZAB2 Svvictwoo ZAB3
(xevtpuko XABA) (kortoveunuevo ABA) (aAlo OZABA)

o o o
Baon
Agdopevmv 2.v

Syfuo 2.1: Opoorovotokd Zootnuo Atoyeipiong Béoewv Aedouévmv

Baon
Boaon

Agdopevov 1

Agdopevov 2.1

2 2

m¢ cvotnuo umopel vor elvon M kevipikd 1 kotoveunuévo 1 éva dAlo OXABA. Evo onpovtiko
XoPoKINPLoTIKO 6 évor OXABA eivon 6Tt Lol Béion-cuviet®co. uropet va cuveyilel Tig Tomkég epyacieg
me, TNV 1810 MPO TOV GLUUETEYEL BTNV OLOCTOVIIOL.

To cuoTipoto dtoyeipiong opocmovolokdv Bdcewy dedouévmv eivor vtocivolo piag yevikdtepng
Kotnyoplog cuoTNUaTOY, TOV CVOTNUATWV TOoAVPBdoewy Oedouévav (ETIBA). Evo ZITBA vrootnpilet
npGelg Thvm o€ TOAAEG Blioelc-ouVIoTHoES, 6OV KEOE BAON-CUVIGTACO EYEL EVOL SLOLPOPETLKS GVOTNLLOL
dwayeipione. Eva XITBA ovoudileton ouoyevés ZITBA, e6v o ZABA 6Awv Tov BACE®V-GLVIGTHCWOV elvor
to. {010, 0AAMKG ovopdletan eTepoyevég STTBA.

TéLog, éva cVOOTNUO TTOV EMTPENEL TEPLOALKT] OVTUALOYT dedopévv avaueco o€ TOAAEG Pdioelg

ovoudlleton ovotnua aviaAlayns Oedouévmy.

2.2 To&ivounon etepoyevayv Bloewv

To cLoTHUATE TOAVBECEWY deBOUEVOV UTOPOVV VO XOPOKINPLOTOOV G TPelg GEoveg @ Kotowvou,

etepoyévela Ko avtovopio [62].
OTOVOUN

To dedopévo umopet vo elvon kortoveunuévo oe ToAAEG Béoelg dedopévav. Ot faoelg ovtéc umopet voelvor

670 1010 1] O€ JLOPOPETIKE VITOAOYLIGTIKG GLGTHUOTO. TO TAEOVEKTNUO TNG KATOVOUNG T®V dESOUEVMV
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etvor n avénon g eVKOAMOG TPOGTEANGTC TOVG. ZTNV TEPITTWOT TOV OLOCTOVILOKKOV BAcEwY, 1| outiol

NG KOTOWVOUNG TV dedouévay, eivor n Yrtapén tev Béoemy Ttpty Tn dnuovpyio TG oLooToVSiag TOVC.
Etepoyévero

TToAAol TOTOL £TEPOYEVELOG OPEIAOVTONL GE TEXVOAOYIKES SLALQOPES, Y10l TOLPAOELYLLCL, EXOVUE SLOPOPES
G670 VMKO, GTO AOYIOUKO, GTO AELTOVPYIKO GVOTNUO K.T.A. Epeuvntéc Kou Te)viKoil Tov avanticcouV
Aoylopikd €xouv ooxoANBel pe oVTEC TIC eTEPOYEVELEG, €TOL OTUEPO. VTEPYOVV TOAAG EUTOPLKE
cvotipoto dtoyeipiong Baoemv dedouévmy (EABA) Tov AELTOLpYOVV GE €TepOYEVT| TEPIREALOVTO Y WPIG
npSPANUa. Tevikd ot etepoyéveleg 6t SABA umopov vol Sloyowplotohv 6e ouTéG ToL 0PeiAovTon G
SLapopég Tmv ZABA ko 6 00LTEC TOL OPEIAOVTOL GE SLOPOPEG BTN CNUOGLOAOYIO TV SESOUEVMV.

> T1g €TEPOYEVELEC, TTOV OQEIAOVTOL OE JLOPOPEC TV ZABA, meptAouvovion Slopopéc oTic SOUES
TOVL YPNOLUOTOLOVVTOL, SLOPOPES GTOVG TEPLOPLOLONVE TOV UTOPOVV VoL EXPANOOVV Ko SoPopEéS OTLG
EPMTNUOTIKEG YADNOGES TTOV Y PNGULOTOLOVVTOL.

T1G €TEPOYEVELEG, TTOV OPEIAOVTHL GE SLAPOPEG OTN oNUoGLoAoYia Twv dedouévav teptAoupvovton
SLaQopég oTNV addooT CNUOGIOG, GTNV UETAEpPOoN 1 TN xpnoonoinon tov dtwv 1 oxetilduevov
dedoévmv. O eVTOTIGUEC VTMV TMV ETEPOYEVELDV elvar évar SOGKOAO TPOPANUeL [22].

Téhog, mpémel vo avopepBel, Tt éva Baotkd TPOPANU 6TV ENITEVEN TNC CLVEPYOIGIOC ETEPOYEVMV

Béioewv elvor n AOOT TOV ETEPOYEVEL®Y TOV EUEAVILOVTOL OLVEUEGOL TOVG.
Avtovouio
Mo Béon-cuvietdoo Tov cuuUeTéxel oe évor OZABA pnopel vo emdeifel TOAA®Y 10DV CVTOVOUIES.

e Avtovoulo Zxedtaouov
etvor n duvatdtnto pog BEong-cuvioTdsog vo emAEEEL To oxedlaoud TG, OTmg Tor dedoéval, Tov
TPOTO OVOTOPEOTAON G OEGOUEVAV, TNV CNUOGLOAOYID SESOUEV®V, TOVG TEPLOPIGLOVE TOV 1GYVOLV

o710, OEQOUEVDL K.T.A.

e Avtovoulo Emixowvwviog
etval m duvotdnro pog PEONS-GLVICTOCHS VO OTOPOGIGEL TOTE OO EMKOLVMVT|CEL e GAAEG

Béoerc-cuviotdoeg 1) To OXABA Tov ovijkel.

e Avtovoulo Extéleong
etvor n duvotdTNTor ULog BAONG-oUVIGTOOOG Vo ektelel Tomikd Tpdéels, xmpic vo emmpedleton
ond TG eEmteplicéc TPAEeLS mov oTéAvovton omd GAlec BAoelc-ouvioT®oeg 1| 10 OZABA. Avtd
ovvendyeton 6Tt pumopel vor amoppiyel omolrodimote e€mtepiky Tpdén dev tnpel ToVE TOMKOVE

TEPLOPLOUOVG TNC.

o Avtovoulo Svoxétiong

etvar n duvatdtnto plog PEONG-GLVIGTACOS VoL AToPocicel ToTeE Ko TOGo B0 HolpaoTel
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Aertovpylo TG Ko TG TNYEG TNG Ue GAAOVG. AVTS mepthopBéver Tn duvatdTnTo vor GLGYETILEL
N 6yt Tov €0LTO TNG UE TNV OLOGTOVIiL KoL TN dSLUVOTOTNTO VoL GUUUETEYEL GE Uil 1) TEPLOGOTEPES

opoomovdieg.

Tow ovotiuato molvfdoewv dedouévav pumopovv va, Tafivoundovv 6e Vo TVmovg Ue Bdon v
QVTOVOULOL GLGYETIONG TV PACEMV-GLVIGTOCHV TOVG : UN-OUOCTOVOLOXA OVOTHUATO AoewV OeOOUEVWV
KOl OUOOTTOVOLOXA CUOTHUOTO. BAOEMV OEOOUEVWV.

Evo un-ouoomovolaxé ovotnua aoewv dedouévav eivorn €vog cuvovacuog omd YABA ta onoio ogv
etvon ovtévopo. Exel éva eminedo droyeipiong ko 6Aeg ot mpdiEelg epopudlovion opotduopea. 68 GAES
T1g Béoelg. Xe éva 1étolo cvotnua dev dtoympilovton ot Tomikol ard Tovg Un-Ttomikovg yprotec. Evo
GLYKEKPLUEVO €100¢ UN-0LOGTOVILOKOD GLGTHUOTOS Péoewv dedouévmv, dmov SAeg ot Bdoelg elvon
TANP®G GLVIVOCUEVEG UTOPEL VOL OVOUOGTEL EVOTTOLNUEVO 0VOTNUA TTOAVPAOEWV SeOOUEVMDIV.

Evo ouoomovolaxd ovotnuo fdoewv  dedouévav omotedeiton omd TABA tor omoior v ko elvon
OVTOVOUO. GULUUETEXOLY OTNV OUOOTOVIiD EMTPEMOVTOG UEPLKO Ko EAEYXOUEVO OLOUOLPOCUS TWV
dedopévav tovg. To OZABA amotehotv évar cuuPifooud petold kovevdg GuvOLOoHoD Kol 0ALKOV
oLVOLOCHOV €TEPOYEVAV 1 Un ZABA. Tor OXABA UmOpovV Vo SLoy®plotovV G YaAaQd-ouvOoedeuéva
KO OTEVA-OUVOESEUEVA aVAAOYOL LE TO TTOLOG EAEYYEL TNV OUOCTOVIIOL KOl TO TG €X0VV GLVOVAGTEL Ol
Béioelc-cuvioTdoeg,

Xe évol yoropd-ovvoedeévo OZABA givon evBHvn tov priotn vo dnuiovpynoet kot vo drogerpileton
Vv opoomovdior ko dev ookeiton éleyyog amd 10 OZABA Ko TOLG OLOXELPLOTEG TOL. AAAOL Gpol
TOV (PNOLUOTOLOVVTOL Yo XOAoPE-cuvdedepuévo. OZABA eivon dtadettovpyixd XBA kou ovotiuato
ToAVBGoEWV dedouévamrv. Xe éval yolopdi-ouvdedeévo OZABA vrootnpilovion ToAAATAG OLOGTOVILOKE,
oyxnuoto!.

Ye éval 0Teva-ovvoedeuévo OXABA, 1 18100 1) oLOoGTOVAID: KoL 01 SO ELPLOTEG TNG €XOVLV TNV €VOVVT TNG
dnuovpylog ko tng dtoyeipiong tng opoomovdiog. Eniong €xouvv tnv evbivn g doknong eAEyxov oTLg
Béoelc-cuviotoeg. Ta otevi-cuvdedeuéva OXABA umopel vo €xovv €éva 1) TePLGOTEPOL OLLOCTOVILOLKE
oynuoto. Eov éouv éva tote Aéyeton OTL VRAPYEL aTA OUoOTovolo AAMMS AEYeTaol GTL LTAPYOLV
TOAAOTTAES OUOOTTOVOLES.

¥1o Iynfuo 2.2 eaiveton n ToEvéunon Tov ouoThudTwv ToAUBAoEmY SedoUéVWV TIOV TEPLYPBENKE,
KOOGS emiong avoeépeton Evo eVOELKTIKS ToipGdery o Yo KAOe e180G.

Mo avodlutiky tagivéunon etepoyevdv Péoewv dedouévmv 6Toug TpeLg GEoveg TG eTEPOYEVELNG,
KOTOVOUT G Ko arvtovouiog mopovotdletar oto [51].

Téhog oto [45] mopovotdleton o okOpo Togvounon Katnyoploy etepoyevidv cvotnudtomy. H
ToEVOUNOT 0T KOTOTEOOEL TOL CUOTHUOTOL Otd TOL O OTEVE GLVIESEUEVOL TTPOG TOL TILO Y OAXPEL

ouvoedeévor Kol TEPLAOUPBAVEL GUVOTTIKGE @ KOTOVEUNUEVO GLUOTHUNTO, CGLOTHUNTO TOALPACEMV

'H Snuiovpyio evég OZABA £xel 6oy mOTEAEGHOL TNV KOTOGKEVTH £VOG 1) TEPIGCOTEPMV OLOGTOVILKAV GYNUATOV ovEAOYOL
e 1o molég Aettovpyieg Oa epapudovon amd Kébe xpriotn 1 epapuoyn.
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ToAvPocelg

Agdopevov

Mn-Opocnovatokeg OpoomoviloKeg

Bowoeig Aedopevov Bowoeig Aedouevov

(UNIBASE)

Xoropo—-Zvvdedeueveg
(MRDSM)

ATAN-Opoomnovdio
(DDTS)

31eVo—ZVVOEdEUEVES

TToAAamieg Opoomovdieg
(Mermaid)

Syiuo 2.2: Tagivéunon moAvBdoewv dedoUévav ¢ TPOG TNV QLTOVOUIN GLGYETIONG TV PEoewv-
GLVIGTMO®Y TOLG

dedoévov e KoBOMKO OxYMUC, OUOCTOVOLHKE GULOTHUOTO, YAWOGLKE GULGTHUOTH TOALPAGEWY

dedoUévmV, opoyeV YAWGGLKA GLGTHUOTO TTOALPACEMV SedOUEVOV KO SLOAELTOVPYLKA GUOTILOTOL.

2.3  ApYLTEKTOVIKY OLLOCGTIOVILOK MOV GVOTNULATOV

H apyrtektovikn evég OLOOTOVILOKOD GLGTAHUOTOS (TyMua 2.3) éxel mévte enimedor.

o Tomxd Zynua
To Tomik6 oo EIVOiL TO GYHUOL Lo BAOTG-CUVIGTMGOC EKPPUGUEVO GTO LOVTELO TOV GLOTILOITOG

dtayeipiong mov tnv vrootnpilet.

o Zynua Zuviotwoo
To oMU GLVIGTACO TOPEYETOL OO TNV UETHEPOOT TOV TOTIK®OV GYNUATOV GTO HOVTEAO
dedopévmv Tov OXABA mov ovoudleton xavovixd 1 xowvo pnoviéro (- MA). Avo elvarl ot Adyol
YOl TOV OPIGUS TV CYNUETOV CUVIGTOGHY 610  MA : (1) va emtevy el | mopdotoon GA®V TV
GYNUAT®V OV UETEXOVV GE évar KOV LOVTELD Kol (2) vo TtpooTebel n TuY GV OTNUAGLOAOYIOL TTOV

Aeimel oo Tor TOTKE GYULOTOL.

o EEayduevo Zxnua
To e€arybuevo oyfua eivor 1o VTOGHVOAO eVEC GYNLATOC GLVIOTMCOG LLE TO 0To{0 O GLUUUETEXEL M
Béion-cuvictdco otny opoconovdia. Avtd to oxfjua opileton yioti n Béion-cuvictdcoa pumopel vo

unv 0€Ael vor GuppeTéyet e Ao Tor SESOUEVH TNG GTNV OLOCTOVITOL.
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Efmtepko oynuo

OUHOCTOVILOKO
ey ay|ated

e o o E&ayopevo
oxnuo
T ZXHMQ@

Bowon Zuvictooa Bowon Zuvictooo

yfuo 2.3: Apytektovikn 5-emmnédwv evég Opoomovilakov Tvuotinotog Baoewv Aedouévmv

e Ouoomovilaxo Zxnuo
To opocmovdtokd oyfuc eivor 0 GuVSVOGUOS TOAAMY EEQYOUEVMY GYNUATOV. MTopel Vo, VTEpy oLV

TOAAG OLOGTOVILOK G GYTUOLTOL, EVOL V1oL KAOE KAAOM Y PNOTAOV 1| EQUPLOYDV TNG OLOCTOVIOG.

o EEwteouno Zynua
Eva e€mtepikd oynua eivor évo eldikd oxfiuor yiow éva xpriotn fW/uio epopuoyn. Adyor yio
xpnowonoinon eEwtepik@v oynudtov eivor 6t : (1) To opoonovdiokd oxfiuo icwe elvol TOAD
UEYAAO Ko TOAOTAOKO Yo Vo, €pBel 0 amAlg xpriotng oe ema@r| poli tov, (2) icwg npénel va
npoctefovv emmAdov eplopiopol kou (3) mpémel vo emtevyBel Edeyyog mpoomédaong ot Boelc-

GULVIGTMOOEG.

Ynépyovv mepintwcel OXABA mov oplopévo omd To. eNINESH TOL OVOPEPOVTIOL GLYYXMOVELOVTOL 1|
TOPOAEITOVTOL OLVEAOYOL LUE TIG GUVOTKEC,
24 MpoPfAuoto 6uvovoolLoU ETEPOYEVAV BAoE®Y

Ou etepoyéveleg otT0 OoYNU Ko oTtn onuacloroyio eivon éva cofopd mpoPAnuo ot dnpovpyio

KoL xpnowonoinon ovotnudtwv moAvfdoewy  dedouévwv [62], [45],[54],[22]. Emv evéto ovtn



2.5. " owwvio oedouévav 13

00 ovoupepBOVUE GUVOTTIKG GE OPLOUEVEG TOELVOUNGELS €10MV ETEPOYEVELOG IOV OVOLPEPOVTOL OTN
BipAroypoapio kot oroTe A0V TPOPATLATO GTO GLVOIVAGUO ETEPOYEVAIV PAGEWV.
>10 [14] mapovoidleton pio Tagtvounon dla@épmv eTepoyeveldv Tov eueovifovion ovEUeco oTo

GYNUOTOL ETEPOYEVAIV PAGEWV.

1. To mpayto €id0g elvarl ot onuaotodoyixés etepoyéveleg. To €160¢ aLTO OVOPEPETOL GTO YEYOVOS OTL
Stapopetikol oyedlootéc féoewv dedopévmv dev avtiAoufdvovton to idio avTikeipeva e Tov 1810
TPOTO OAAG TOL QOVTALOVTOL GOV EMKOAVTTOUEVO. GOVOADL

.. PortnTég Ko PortnTég Tov TURUOTOS YTOAOYLOTHY.

2. To devtepo €ldog elvou ol etepoyéveleg meorypagrs. Edd to 1810 avtikeipevo meptypdpeton amd

SLa@opeTIKoVE oY edlooTéC PACEWY dESOUEVMV LE SLOPOPETIKA GUVOAX, LOLOTHTWV.

3. Zmyv tpitn kotnyopior aviikouv ol €TePOYEVELEG TOV TPOEPYOVTOL OO TO YEYOVHS OTL €YOouV

XPNOLUOTOMOET SLAPOPETIKA LOVTEAQL Y10 TNV TP AGTOOT) TMV OESOUEVOV.

4. TéLOC LILAPYOLV KOl Ol TEPITTMCELG TOV X PN GLOTTOLELTHL TO 1810 LOVTELO Y10l TNV TP AGTOOT TMV
SedOUEVOV OAAG XPNGLOTOLOVVTOL SLOPOPETIKES OOUES YLOL TNV TOPAOCTUCT) TMV OVTIKEIUEV@V.

AvTég o1 eTepOYEVELEC AEYOVTOL OOULNEG ETEQOYEVELES.

¥10 [32] mopovctdleton pio OAOKANPOUEVN amapifunon Kot ToEVOUNon ToV TOTOV ETEPOYEVELRDV,
nmov mopovoltdlovion o GLOTHHOTH TOAVPacewy dedopévav, mov otnpilovtonl OMOKAEIGTIKG GTO
oyxeotokd Hovtéro. Ot etepoyéveleg xmpilovion Ge ETEQOVEVELES OYNUATOS KO ETEQOYVEVELES OEOOUEVMV.
Ot Abyot yroo TNV VmopEn etegoyeveldv oxnuotog givor (1) M xprion SloopeTik@yv SoUdv (TVaK®V,
YVOPIGUAT®MV) Yo TNV Topdotaon NG 1ot mAnpogopiog Ko (2) ot SLopopeTIKES TPOSLOYPOPES TOV
okoAovBovvToL Yo TG 1dteg dopés (ovopoto, Teploptopol, TOmotl dedouévmv). O eTEQOYEVELES OXIUATOG
yopilovion e etepoyéveleg mivoko-pe-tivoxko (table-versus-table conflicts), etepoyéveleg yvopiopotoc-
ue-yvopiopo (attribute-versus-attribute conflicts) kou etepoyéveleg mivoko-pe-yvopiopo (table-versus-
attribute conflicts). Ot etepoyéveles dedouévawv meptAopBévouv AovOacuévo SES0UEVHL KO SLOLPOPETIKES
TOPOUOTAGELS TV 181wV dESOUEVMV.

Térlog oto [46] umopel va Ppebel pior akOUOL KOTOYpOPY| ETEPOYEVELWYV OVOUECO GTO. GYTLOTO

eTEPOYEVAV PAOEMV.

2.5  owvovio oedouévmv

Evog xpriotng, elvon guotkd, vo aviipetonilel toALd tpoPAruota o meptBéAlovto mov elvon eTepOyeV).
Avt6 ovpPaivel ot dev eivon duvatdv vor yvopilel ToAAéC Aemtouépeleg yiow kébe eldovg Péion mov
GLUUETEXEL OTO €TEPOYEVEG TePIPGALOV ov BéAel vor epyaotel. ETGL M OHOLOHOpEN, €VOTOINUEVN

TPOGTEAOOT] OTO JESOUEVOL TV PACEDV-CUVIGTOGMV OMOTEAEL €vay o0 TOVG KLUPLOTEPOVS GKOTOVG
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€VOG 0pooTOVILoKoY cvoThuatog [38], [25],[67],[62]. To mpdPANUE TS OLOLOHOPPNG KOl EVOTOINUEVNS
TPOCTEAOLONG OTOL OeGOUEVOL TV PEOEMV-GUVIGTWOMY OVOPEPETOL GOV XOLVWVID OedOUEVWV.  XTM
BiBAoypapio avopépovion cuvorTiké Tpic eninedo Yo TNV enitevén cLVILAOUOV ETEPOYEVHV PEoEWV

670 0€u0 TNG Kowvmviog dedopévay.

1. Meta@opd GAmv TV dedouévav ond o Béon ce pio GAAN Béon. Ze ovtiv v mepintwon n
Béion dedopuévav petatpéneton oe pic GAAN 16odVvoun BEom dedoUEVMY EKQPOCUEVT GE VoL AALO
HOVTELD. AVTO emTLYYAVETOL UE TN XPHOT €VOG €181K0D epyoreiov TOV OVOUALETON UETATOOTENS
paong dedouévav [25]. Avtd mov yivetal oe vTHV TNV TepinTmon eivon 61t : (1) dnuovpyeiton €va
ovTiypoupo TG apylkig Paong, (2) To avtiypopo LeTaTpéneton 6To LOVTELD TNG TEMKNE Pdong Kot

(3) To anotérecuo diveton 6ToO XPHOTN.

2. Anuovpyior evOLGUEGOV GYNUOTOC Kot UETH@Oopd dedopévav ce avtd, Yoo K&be Pdaon mov
GULUUETEYEL. Xe aVTT] TNV TEPiTT®on ovTd oL yiveton elvon Gt dnuovpyeiton évor oxMUa oe €va
K06 LOVTELO, TO 0moio amoTeAEl GLUVIVOGUS TV CYMNUETOV OA®MV TV BECEMV TOV GUUUETEYOVV.
Me 10 oyuo owtd eodidileton pia véo kotvi-péomn otnv onoio LETa@EPOVTOL TOL dedOUEVAL OA®V

TV Bdoewv Tov cupuetéyouvy. To amotéAlecuo oL divetol 6To xprotn elval ot N Kowvi-féon.

3. Anuovpyio evog evALEUEGOV GYNUOTOC, Omd OAC TOL GYNUOTO TV PECEDV TOV GUUUETEXOVV KO
OVATTLEN KOUTEAANA®V UNYXOVIGU®V Y10 TPOCTELXOT) TV dedouévmy amevbeiog otig BEoelg Tov
Bplokovtaol péom tov oxnuotog owtov. H mepimtwon ovty powdlel pe v mepintwon 2 uévo
nov dev dnuovpyeiton por véor Kotvi-Béion otnv omoio petopépovion 6Ao tor dedopuéva. Edd tal
dedopéva mopapévouy ot Paoelg dmov Ppickovtol Kot 0 ¥poTNg UTOPEl VoL TOL TPOGTEABCEL UE

TOVG UNYAVIGLOVS TOV TOL TOPEYOVTOL.

To mpSPANU Oe GAEG TIC TAPOTEAV® TEPIMTACELS Elvor OTL TO OPYLKO Ko TEALKS GYfuo. Umopel var unv

elvou 1oodvvoua (evéotnto 4.1.2).

2.6 Xvotuoto ylo eTepoyevei PO.OELG OEOOUEV@OV

1NV TPocTEOeLd. VTOGTHPIENS GLVILOCLOV eTEPOYEVMV BAoEmV dedopévmy €xouvv dnutovpynosl ToALE
cvotipoto [24],[59],[45]. Mepikd omd orvTé ToL GLGTHUOTO £ OVV dINULOVPYN Ol Y10 EUTOPLKES EPOPLLOYES
KOl GAAOL GOV TPMOTOTLITO. GUOTILOTOL € LTIV TNV EVOTNTA B0 OVOLPEPBOVUE GLVOTTIKG GE OPLOUEVOL
omd orvTé ToL cuvovTHINKaY oty BipAoypaeio.

To cvomuo. ADDS (Amoco Distibuted Database System) [24],[8] dnuiovpyribnke omd tmv Amoco
Production Company. H kotookev] Tov cvotiuotog Eexivnoe oto TéAn tov 1983. To ADDS
ToPEYEL OLOLOUOPPT TPOCTEALUOT) GE TPOVTAPYOVGES £TEPOYEVELC PAGELS dedopévv Ko Y pMNOLUOTOLE]
Y0 TO GUVOVLOCUS TOVG TO GYECLOKSG HOVTEAO. AVNkel otV KoTNnyopiol T®V GTeEVA-GUVIESEUEVOV

OLOGTOVILOK®OV GLOTNUATOV Kot vrootnpiler moAAomAd opoomovdlakd oynfuote.  Yrmootnpilet
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GUVOVOIGUO LEPOPYIKAV, GYECLOKAV KOl SKTLVOTOV LoVTEA®Y. Xt0 ADDS dtotnpeiton n ovtovouio
TV BAGEWV-CUVICTOCHV KO OV OTALTOVVTOL OAAYEG OTOL SO ELPLOTIKA TOVS GLUGTIULOTOL.

To ocvommuo. DATAPLEX [24],[15] eivon éva etepoyevég katoveunuévo ocvotnuo dtoyeipiong
Béoewv dedopévav mov dnuovpynnke oand v General Motors Corporation.  To ocyeclokd
povtédo ypnoitonoleiton cov T0 Koo povtédo dedopévav tov DATAPLEX. To DATAPLEX avrikel
OTNV KoTNyopiol TV GTEVA-GUVIESEUEVOV OUOCTOVILOK®Y GLGTNUAT®V Kot vrootnpilel moAAomAd
opoomovdlakd oxnuota. H SQL ypnotonoteiton oo YAMGGH OLOIOLOPON G TPOCTEANGTG TMV SESOUEVOV
TV Baoemv-cuvictwowy tov. To DATAPLEX omotedeiton and 14 kOpLor KOUUETION KO EXLTPENEL GE
EPMTNCELG KOl SOGOANYIEG VO OVOKTOUV KO VOL EVILEPDVOLV TO deSOUEVOL TV BAGEWV-CUVIGTOCHV
TOV.

To cvotnuo. IMDAS (Integrated Manufacturing Data Administrator System) [24] ovontoyOnke 6to
National Institute of Standards and Technology tn¢ ®A®pLd0C. TKOTAS TOL HTOV VoL TOPEYEL TPOCTEANGT
6€ TOAAG GLOTNUOTO, GE TOAAEG TNYEC Prounyovikdv dedopévmv Kol vo Umopel vor cuvepyaotel Ue
TOAEC Ko VEEG epoapuoyeg dtayeipiong Paoewv dedopevayv. To IMDAS aviikel oty katnyopio tTmv
OTEVA-GLVOESEUEVOV OUOCTIOVILOKDY GLGTNUETOV Kol vrootnpilel éva uévo oMKd OUOCTOVILHKO
oynfuo. To kotvé povtédo dedopévav tov IMDAS eival évo onpoctoloytkd dikTvo.

To cvotnuo Mermaid [24] épyioe vo avarticoeton 1o 1980 ota epyoctiipla tng System Development
Corporation kotémy moporyyeriog tov Yrovpyeiov Apvvng twv Hvopévav ToAltetdv. Kondg Tov Tov
N TPOCTEANOT) KOl O GLUVIVOCUAGG SESOUEV®YV TTOL LINPY OV GE NoPopeTIKEG fdoelc. To Mermaid avrikel
OTNV KoTnNyopiot TV GTEVA-GUVIESEUEVOV OLOCTOVILOK®Y GLGTNUAT®MV Kot vrootnpilel moAAlomAd,
OLLOGTOVILOK G, GYTUOLTOL.

To cvotnuo. MULTIBASE [24] dpyioe vo avorticceton To 1980 oto epyootripio Tng Xerox. Xkomog
TOL YTOV VO TTOPEYEL LLOL OLOLOLOPPT KOl OAOKANPOUEVT ETOPT| XPNONG Y1l CtvEKTNOT) SESOUEVMV GE
etepoyevels, katoveunuéveg Baoelg mov mpovmpyayv. To cvoTNUo elvon Yevikd Kou dev €xel oyedooTel
Yoo TNV LVROoTHPLEN GLYKeEKPUEVNG epopuoyic. Mmopel va yewpileton tepapyiicéc, oyeclokés Kot
diktvmtég Bhoelg dedopévav OTmg Kot cuotruato opyeiwv. To MULTIBASE ypnoyionotetl ) yA®coo
oplopo® ko droyeipiong dedopévav DAPLEX kot aviiKel 6TV Kotnyopio Twv oTevVE-GuVIESEUEVmV
OLLOGTOVILOK MV GLUGTNUATOV UE TOAAOUTAG OLOCTOVILHKE GYTLOTOL.

Mepkd okopo cvotipota eivorl T KODIM [53], HD-DBMS [9], InterBase [50],[49], DARPA [66] ko
70 [65]. 210 [45] TapovGLALoVTaL GLUVOTTIKOL TIVOKEG e GLOTHLATA TTOV avoLPépovTon ot PiAtoypopio
éwg 10 1992. Ot mivokeg orvtol TePLé€ouv Kol GAAEG TANPOPOPIES Y10l TOL GLOTILOTO, OTMG TO GTAL0

ovamTLENG 6T0 0moio PpicKkovToy TOTE KO OPLOUEVE YEVIKE Y OPOKTNPLOTIKE TOVG.
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£QOA 010 3
YOOTNUO LETOPOPBIC OEOOULEVOV

310 KEPAAOLO OLVTO TOPOVOLELETOL TO GVGTNIUO TOV KOTOOKEVEGTNKE GTO TAOUGLO VTG TNG EPYOCLOGC.
YK0TOC TOV GLOTHUTOC Eivor 1) ENTTEVEN LETOLPOPES dESOUEVOV LTS LLOL GYECLUKT] OF L0, OVTOKEVTPLKT
Béiom dedoUéEVV.

To ke@dAono ovto eivar opyavmuévo wg eEne. v evéotrta 3.1 mtapovotdleton 1o TpdPANUe. Xtnv
evotnta 3.2 Tapovctdlleton M 16€o TOV GLOTHUATOG. XTNV eVOTNTA 3.3 TaPOLGLALETOL 1 OPYLTEKTOVIKT
TOV GULOTHHUOTOS, Ol UNYOVIGUOT OV TNV OMOTEAOVV Kol OEUOTe GLYYXPOVIGUOD TV Ploewv Ko
ovaxTNomng dedouévmv. TEAog oty evétnTa 3.4 TopovGLELeToL 1) SLOLOIKAGIO ETLKOIVWOVIOG TNG OXECLOKN G

LE TNV OVTOKEVTPLKT| BAon pe T xp1ion TOL GLGTHUATOG CLTOV.

3.1 Opiouég npopAnorog

To cOOTNUO TOV TEPLYPAPETOL GE OLVTO TO KEQPAAOLO EIVOIL LD TPOGEYYLOT) GTO TPOPANUOL TNG KOwvwviog
dedoUévmV eTePOYEVAV PaoEV Ko E101KOTEPO GTO TPOPANUOL TNG LETOPOPES SESOUEVMV OTMG OPioTNKE
otnVv evotnTa 2.5.

To cVotnuor Aettovpyel avépeca ce dV0 etepoyevelc PAoelg dedouévmv, UL GYECLOKT KOl Lo
ovtokevTplkn. Ot Béoelc avtég vrobétouvpe 6Tl €xovv dedouévo oxfua | kébe o Emiong vroBétovpe
O6TL ToL oxUTa TV d00 BAcewy Teplypdeovy akpdg Tov 1810 K660 1 6Tl 0 KOGUOG TOL TEPLYPEPEL TO
éva elvort LTOGVUVOAO TOL KOGUOV TOV TEPLYPAPEL TO GAAO (deV €xel onpacio Told and tow VO GYMUaTO
elvail VITOGHVOAO TOL GALOV). O GTOYO0G TOL GLGTHUOLTOG EIVOL VOL EVIILEPMGEL TNV OVTOKEVTPLKT BAon e
TIG AAAOLYEG (ELOOLY OYEC-EVIUEPDOELG-OLOLYPOPES) TTOV YivOovTon 6To dedopéval TNG OXECLHKNG fdong, £T6t
WoTe 01 000 Phoelg vo teptéyovv TV idto TAnpoopia Yo Ta Kowvé uépn toug. H evnuépmon ovtr| dev
yiveton opéome oG cvpPet o odhoyf otn oxectakn Beon aAdd dmote To {nthioet o xpiotng'. Eniong
dev yivetat tuxaio oAAG Le TN kaBodiynon ametkovicewv tov opifovion amd to ypMotn. To cVoTNU

OWVTIKEL OTNV KOTNYOPLOL TOV OUOOTOVOLaxWY OVOTNUATMV dtoyelptons fdoewv dedouévwv (FDBMS) kou

"Mt tov 6p0 ¥p1ioTNG EVVOOVUE GE 0TO TO KEPEAOLO KETOLOV TTOL EXEL KOAT YVAOT TNG GYECLOKHG KO TNG OVIOKEVIPIKTIC
Baonge.
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Edapuoyn ATELKOVLGELG Edapuoyn
Zyeowakng Boong Ovtokevipikng Boong
ZuoTnuo Aloxelpong MeTahopEcs Vo0 ALOEPLONG
Zxeolakng Baong

AeSopevoy Ovtoxevtpikng Boong
Agdopevov Aedopevoy

Tyeowokn Boom Ovtokevipikn Bowon

Agdouevov

Aedopevov

Synfuo 3.1: Metopopéog dedopévav

ovykekpluévo etvarn évo yarad-ovvoedeuévo ouoomovolaxd ovotnua otoyelptons Pdoewv dedouévav
Ommg oploTNKE GTO KEPAAOLO 2.

Tnv dtadikacio petopopdc dedopévav od tn pio féon otnv GAAN UTopoVUE VO TN dOVUE GOV VoL
eldo¢ emxovmviog ovEpeso Tovg, Kot TNV omoic 1 ovIokevTpikn Péion emkotvavel e TN oxeCLOKN
o vor evnuepmbel pe véa dedopéva. ol vTd T0 AGYO GUYVEA OVOLPEPETOL GOV “ ‘ETLXOLVOWVIO. TV OVO

pdoewv’” vl ylor UETAQPOOd OEOOUEVMV aItO TN OYEOLaxT) OTNV OVIOXEVIQWXN [3don’.

3.2 H1ééo t0v cuoTHHOTOG

H 16¢0. TOv GLOTHATOS ElVOL T KOTAGKELT] EVOG UETAPOQER SESOUEVWYV. AVTOG O UETAPOQENS OESOUEVWV
00 oTékeTol ovauecso ot dV0 PAoelg kot o LeTaPEPeL dedOUEVOL OO TN GYECLOKT] GTNV OVTOKEVTPLKT|
6tov Inmoel and to xpriotn. Emiong 0o eivon avedptntog amd Tig e@opuoyég mov yewpilovron v
GYECLOKT] KOl TNV ovtokeviplkt| Béon. H poper tov petoagopéo gaivetor oto Zyfuo 3.1.  H 13éa
NG KOTACKEVTG UETAPOOER SESOUEVWV V1oL NETOPOPE dedopévav avipeco oe dVo Paoelg dev elvon
Kouvovpylo. X1o [6] Tapovctdleton évor GHGTNUOL Y10 LETOPOPE dedoUEVmY amd Lo tepopy k| Béion IMS
oe pio oyeotoxt Béon dedouévav DB2 (ko ovTIoTPOPOC), TO 0010 KOTooKeLdoTnKe ard TNV IBM? Yol
v Tpbmelotng EABetiog’. 180 Tov GLGTHUOTOG uToU elvan 1 KOTOoKELT EVOC CLUOTHUATOC LETOPOPES
dedopévmv, mTov ovoudlleton IBM Data Propagator MVS/ESA. To 6OGTNUO (LTS GTEKETONL OLVEUEGOL OTLG
dvo PBdoelg kot otédvel 6,11 oAAOYEG YivovTal otn pio otnv GAAN, pe ovyxpovo 1 acVyypovo Tpoémo

xopic vo emnpedlel n Aertovpyic Tov Kopior amd Tig 6o epopuoyéc. Emiong umopel vow vrootnpitet

*IBM USA, IBM Switzerland
3Swiss Bank Corporation
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TOVTOYPOVN LETOLPOPE SEGOUEVOY KO TTPOG TIG SVO KOTELOVVGELS, LGVO TOL KETL TETOL0 dEV GLUVIGTOTOL
yoti uropet va aAlotmBel | cuvénera tav Vo Baoemv. Ztnv Tpdmelo tng EARetiog o petapopéac avtdg
xewpileton Ti¢ KOpLeg Paioelg meEANTOV Kol AOYUPLOCUAY TOV TEVTE VTOKATOGTNUATOV TNG 6TV EARetio
xopic va emnpedlel c1oONTA ToVG YPHVOLS ATOKPLONE TWV KOVOVIKHOV EQOPLOYDV.

To cvoTUO TOV TOPOLGLALETOL OTNV TOPOVON ePYasics GToYXeVEL 0TO Vo VIooTNnpi&el v
EMKOVOVIOL aVAUESH GE oL OTOLONTOTE Oxeclakn PBEon Ko piow ovToKeVTpikn Béiomn vAomoinuévn
otV yAwoco Telos [5]. Emeldr] GUmg Tor SoyeptoTiké GUGTHUOTO TMV GYECLOK®DV PECEMV dopépouv
peta& Toug eivou Tpoaveg 6Tt éval ko LGvo cHotnua eivor oA SHGKOAO VoL LTOPEl VO KOAVYEL TIG
ovaykeg OAmv. T owtd 10 AdY0, N 13€a oL VITOGTNPILeTaL MG TNV CPYLTEKTOVIKT] TOV GLUGTHUOTOC,
elvon oplopéva Uépn g vor mopopévouy otadepd, aveEdptnto and to €ldog g oxectakic Pdong,
nov €youvue cov Tnyn dedouévmv. Evd optouévor GAAD, VoL VTOGTOUV TPOTOTOINGEL OVEAOYOL LLE TO
Lo ELPLOTIKG GVOTNUOL TG OYECLUKNG BAong mov BéAovE Vo vTooTnpiEoLLLE.

AvoALTIKOTEPOL TOPOL TO TPOPANUOL TNG LETOPOPELC SESOUEVMOV OTTO ULOL GYECLOKT| GE ULOL OVTOKEVTPLKT
Béion dedopévav avipuetonileton omd 1o Skd pog GVOTNUO, OAAE Ko 68 GALEC TOPOUOLEG EPYOOTEG

[6],[56], o€ 800 GTAdIOL : OTAOLO CEYLHOTOINONG CVOTHUATOG KOL TO OTAOLO UETAPOQAS OESOUEVMV.

3.2.1 Xt6610 0p1KOTOiNoNG GVOTILLOTOG,

Eivol 1o Tpdto 6Tddio AerToupyiog Tov CUOTHUNTOS, KOTA TO 0010 TO GUGTNOL EVNUEPWVETOL Y10, TIG

TOPOUETPOVE E1GOS0V TOV. TTapoUETPOVE ELGOI0V TOV GLGTHUOTOS KTOTEAOVV :

e OLOKANPO T0 GYeECLOKS YU 1} LEPOG TOV OTOTEAOVUEVO 0TS OPLOUOVE VALK ®V,TeEdiwY TOV K&Oe
VKO, GUVOPTNOLOK®OV eE0PTHCEMV HETOED TIVEKW@Y (EvOTnTa 4.2.1), 0ptopd kHpLov KAELSL0U Yo

KGO Tivorko Ko 0pLopd KapTESIOVAY YIVOUEVMV OYECEMV LETAED TIVEKWY.

e T vo petopepBoBy dedopévor amd ™ o Béion oty GAAN mpémel mpdTa. vou Kaboplotel oud
oedouéva Bo petopepOoVV atd ™ oxectokn Pomn Ko Tov akplpog 6o Téve GTNV OVTOKEVIPLKT
Béion, vo dnuiovpyn et SnAadn o ometkdvion ovapecso 6tig 000 Bécelc, Tnv omoio 6o atkoAovOoHV
To dedopéval (Ke@AAoo 4). O KaBopIGUOS HVTAV TV KTEIKOVIGEWY KmOTEAEl TOPEUETPO LGOS0V

TOV GLOTNUOTOG Ko YiveTal omd To xpMoTn.
e TéLog 10 choTNUO d€YETON GOV E{GOSO TO OVTOKEVTPLKS GYT|LLCL.
A@oV 10 GVOTNUO EVNUEPMOEL LE TOL TAPOTAV® UTOPEL Vo TpoYwpNoeL 6To deVTEPO GTASLO, TO OTASLO
UETOPOOAG OEOOUEVMV.
322 Xt6.610 LETOQPOPEC OEOOUEV@V

310 GTAO0 QVTO YIVETOL 1 EVNUEP®ON TNG OVIOKEVTIPLKNG PAONG UE TG ELCHYWYEC,EVNUEPMCELS M

Staypoupég dedopévav mov €xouvv epopurootel 6tn oxectokn Béon. To 6Tédto avtd neptAouPdver :
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e apyuxomoinon NG ovroxevrpuxns Bdong, kotd tnv omoio M oxectoky] PBéomn evnuepwvel Tnv

OVTOKEVTPLKN UE Ta dEdOUEVOL TOL 1N TTEPLE)EL
o UETAPOOON ®OL UETAPOQU OEOOUEVV KO
e avaxTNON SESOUEVWV TNG OVTOXEVTOLXTS Pdongs o mepintwon BAEPNS TE.

> T1G evOTNTEG TOV KOAOVOOVY TTEPTYPEPOVTOL OVOAVTIKE 0LVTEC O SLOLOLKALGTLEG,

3.3  ApYLTEKTOVIKT] TOV GLOTHLLOTOG

H op)lTEKTOVIKT] TOV CLOTHUOTOG QoiveTon ovalvTiké oto Iynua 3.2. To cvotnuo meptéyel €6

oveEGPTNTOVG UNYOVICUONG :
o Mnyaviouo xabooLouot xat amobnrevons oxeolaxov OxNHUaTog,

o Mnyaviouo xabooiouov xat  omoOnxevons  amewtovioewy OVEUESO OTO OYECLOKO KOl TO

OVTOKEVTPLKS OYTLOL,
o Mnyoaviouo eSaywyns dedouévawv omo tn oxeclakn Bdon,
o Mnyovioud UETAPOOONG %Ol UETAPOOUS OedOUEVMY OO TNV CYECLOKT GTNV OVIOKeEVTPLKT| Bdon,
o Mnyaviouo aoytxomoinons g ovioxevrouxng Bdong ko
o Mnyoviouod avaxTnong OedoUEVWV TNG OVTOREVTQLXNG [Aong.

H opyltektovikyy ToU GULGTHUOTOC OV TOPOVCLALETOL €Yel KOWVAL YOPUKTNPLOTIKG UE TNV
OPYLTEKTOVIKT] TOV GLOTHHOTOG [6]. ot 0TS dVO OPXLTEKTOVIKES LVRLGpyel Mnyoviouds xabooLopuov
ameovioewy, Mnyavionds ogytromoinons tov Baoewv, Mnyaviouds UETAPOAoNG *al UETAPOQAS
oedouévarv and ™ uia féon oty GAAN Kol Mnyaviouos avdxtnons dedouévav oe mepintwon BAGENG
TV Baoewv.

Y10 IyNuo 3.2 ONUELOVOVTOL e TOPUAANAGYpOLO. Ol evepyol unyovicpol kol pe eAdelyelg to
opyelo TOV YPNOLULOTOLOVVTOL Y10 LVTOAAXYT) SEGOUEVMV LETOED TV SLLPOPETIKAV UNYOVIOUADY 1 VLol
EMKOVOVIO TOV Unyovioudv pe to xpriotn. Erniong onueidvovion pe v évdelEn ““ypriotg” oio
to. onueion mov eivorl amopaitnTn 1N dpdon Tov YPNOTN Yo VoL GuveXIGEL TO GVGTNUO TN AelTovpyio
tov. To XXE (Enuoctoroyikd Xvotnuo Evpetnpracuov) [43] elvon éva epyodeio yior meprypar Ko
TeKUNpioo”n HeydAov TANOVGUOV, LOLOUOPPWV, EEEMGTOUEV®V KOl TOAAXTANG CLUVIESEUEVMV SESOUEVMDV.
To XXE avortiydnke and v opudda ITAnpogoplak®y Zuotnudtmy kot Teyvoloyiog Aoylopkoy Tov
Ivoetitovtov TTAnpoeopikniic tov Idpvuartog Texvoroyiag kot Epevvog kou xpnoluonotel m yAdooo

oanapdotToong yvoong Telos.
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Evnuepmon TG 6XEGLOKNG Boong

YLOL TNV UETAHOPCL SESOUEVV

KaB0ptopog ATOONKELOT GYECLAKOV OYNUCLTOG
SYECLOKO MUl ZYECLOKOV ot0 X2E
ZYMUOTog
GYECLOKO OYMNUOL
KaBopiopog ATOONKELON OTTELKOVICEMV
ATELKOVICEDV oto 33E
BN A
g
»;o; OVTOKEVTPLKO GYNUOL
- OUTELKOVIGELS
AMO™S | Meradpaon ko
E€oyaym ApYELO S ’ opoon
——=| Metadopa
Agdouevamv Aedouevwv Agdopevwv Oﬁ
. S |\
a
2 >| |¥
Z| |2
S—— Cnvoponed | ||| 2] &
 —— = =
Boon Apytkomonon \E_/ g | XXE
OvtokevTpikng Boong

E Evepyoc Mnyovionog
Avoxktnon

Q Evdiopeso Apyeto Aedouevov

Synua 3.2: ApYLTeKTOVIKT ZUOTHUOTOG
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E&orywyn Metappoon Ko
Apyeo

Agdopevov = Aedopievay Mertapopo

Agdouevov

\ Apyucomonon
OvtokevTpikng Boaong
Z(ECLOKT
22E

Bawon

Synfuo 3.3: My ovicog opyLlkomoinong tng ovTokKevIplkng Béong

OA0L Ol UMY oVIoUOT TOVL CVOLPEPOVTOL SLOKOTTTOVV TN AELTOVPYIOL TOVG EAV GLUVOVTIIGOLV AGOOG Ko
TOPEYOLV GTNV 006V TO KOTEAAANAO W VLU Y10 TO PN oTT . To urvopa ocutd omobnkeveTol 6To opyeio
A0O@V e GVoUOL error-com Yo VoL Unv 1o xdcel o ypfiotng. Emiong edv vndpyouvv GAAo unvoporto yio
10 YPNOTN PLAGCGOVTOL 6TO opyelo warning_com. Eov dev vidpyovv AGON 1 unvoporto to opyeion ovté
elvon xevd.

OAot ot unyxoviopoi dwafdlovv M ypbpovv oe apyelo mTov PpliokovTol GTOVG KATOAGYOLS TTOL
dnAwvouv ot petoPintéc mepifdAioviog COM_WORKING_DIR kou COM_BACKUP-DIR. Ot petoSAntég
oUTEG TPEMEL Vo TiBeEVTOL GTOVG GMOTOVE KOTAAGYOLG TPy KANOel omotoodmote punyoviouds. H
petoAnti neptfdArovioc COM_WORKING_DIR mpénetl vo detyvel eketl Omov Bpickovton SAa ta apyeio
€16600V/e£600V TV unyovicpdv kot 1 COM_BACKUP_DIR ekel 6mov 0€AovUE vor omoOnKehovTol To
eQedPLKG apyeia acpaieiog.

Télog vmépyovv 800 oKOUo onuUovTikée UeTaPAntéc mepiPAlovtoc yiow TN Aettovpyiol ToL
ovoTjuotoc. Ot petofAntéc avtég kobopilovv ov Bor eQOPUOGTOVOV Ol TPGEELS JLOYPOONG KoL
evnUépmong mov yivovtol otor dedopéva TG oxeclokng PAong kot otor dedouéval TNG OVIOKEVTPIKNG.
O A6Yog g VmopEng toug eivon 61t umopel o ypriotng vor unv Bélel va dtorypdipeton kopion amd Tig
TANpoopieg mov amoktd. Ot petoAntéc awtég eivor oo ENABLED_DELETE kou ENABLED_UPDATE.
H npdtn koBopilet ov O petoipepBovV o1 dtarypoég ko ot devTepm oV B0l LETOPEPBOVY Ol EVIULEPMGELG,
Otov N T pog petoAntig etvon évar (1) m oddoryn) mov kobopilel peto@épetan, AAM®MS oV M TN TNG

etvar undév (0) dev petopépetal.

3.3.1 Mnyovioudg opyrtkonoinong ovtokeviptkng féong
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O Mnyaviopudg agytromoinons s ovroxevrouxnis fdong (Zxfua 3.3) elvar omopaitnTog Yo TNV opaAn
peTapopd dedouévmv ovapecso otig dvo Baoels. Avté Yot dtov ano@ocileTol vo EmKovOviiGouy d00
Béioelg mpémel vo Bewpricovpe GTL TPOLTPYAY TNG améeaong avtic. Ondte M oxectakn Pdaon elvorl
TOovS vo Tepléyel 10M oplopévol dedorévo Tov aPopoBY Ko TNV ovtokevtpikn. To dedopévor ovtd Bor
TPENEL VOL LETOLPEPOOTVY BTNV OVTOKEVTPLKT| BAom Yo va elvon cuveneic avdpeso Tovg ot dvo PBacerc. To
okond owTé emLteAel 0 MNyaviouos ayLxomoinong s OVIOXEVTOLXNS PAomns.

Otoawv evepyomon el 0 Mnyavioudg aQyLxomoinons s ovioxevioung aons :

1. ®épvel T oyxeclakn PEon Ge KATAGTHOT TOL OeV EMTPEMOVTOL EVNUEPWCELS, £TCL MGTE VO UNV
UTOPOVV VO EQPOPUOGTOVV CAAXYEC KOTE TNV MPOL TOL B0l TPOLYLOTOTOLEITOL 1| UETAPOPE TMV

dedoévmv (ouyypoVIoUSS TV V0 BEcewV) .

2. AwoBaéet Ta dedopévo TG oxeCLaKG BEong Ko Topdyet Pe Tn PoriBeto tov Mnyaviouov esaywyns
oedouévarv évor opyelo mov mepiéyel OAa tor dedouéva, Ue tor omolor mPEmeL va evnuepmBel M
ovtokevTplkn Béion. To dedouéva ovTé elvon 6o TEPEXOVY 0L TUVOLKEG TNG GYECLOKTG BAoNG, TOV

GUUUETEXOVV OTNV EMLKOIVOVIQ, L€ Pl EKELVN TN oTLyu.

3. Téhog koAel TOV Mnyavioud UETAPEOONS %Ol UETOPOQAS OEOOUEVWV KoL TO. JeSOUEVOL TTOV
VTOAOYIOTNKOV GTO TTPOMNYOVUEVO PriLa ELGEYOVTOL GTNV OVTOKEVTPLKT Bdon émmg Bo meptypopel

TOPAKATO.

O Mnyaviouds aQyixomoinong g ovroxevioung fdong npémel voo kAnOel por gopd mpv opyiocet
N odikocior LeTa@opdg Twv dedopévav. Metd umopel vo xpnoluononel yioo tTnv ovEKINnom Tmv
dedoUévmv TNG OVIOKEVTPLKNG PAone, oe mepinTmon Tov oVt VTOGTEL OAOKANPMOTIKY] KOTHGTPOQY|

(evotnto 3.3.6).

3.3.1.1 Xvuvénero Phocov kotd TNV ENKOLVOVIiO

To 0€uo TN cuvEneLog TV dedopévav Tmv 800 Baoemv elvor TOAH onUovTIKS. AvTo yioti o mepintwon
OV T OVTOKeEVTPIKY) Pdion dev mepiéyel tar dedopéva mov Oa émpeme, TéHTe elvon oxeddv Gilyovpn M
UEAAOVTIKT ELPEVION AGOOVG KOTE TN LETAUPOPA TV OeSOUEV®V.

H ouvvénela towv Baoemv, tpv apyicel n dtadikoocio NG LETOPOPES SESOUEVM®Y, EMLTVYYCVETOL UE
KAon tov Mnyoviouol oQyixomoinons g ovioxevrowxts fdong.  otdmy KoTtd TNV HETOPOPE TV
dedopévav 0 Mnyaviouos UETAPOOOoNG #ot UETAQPOQAS Oedouévwv @povtilel vo modpvel mévto omd
oyeotok| Béion OAeg Tig aAlayéc mov €xovv yivel and tnv televtaic popd mov kAN Onke. Eniong epovtilet
OAeg oTEG oL OAAOYEG Vo YivovTan YvmoTég otny oviokevipikt| Béon. Eov o Mnyaviouds uetdgoaons
2O UETAQPOOAS OEOOUEVWV OVOKOADYEL OIGVVETELDL OTOL SESOUEVD TNG OVTOKEVTPLKNG Bdong eldomotel To
XPNOTN UE TO KOTGAAANAO UMVLUO. X€ QLTH TNV TEPINTWOT 0 XPHOTNG KOUAEITOL VO TOKATOGTHGEL TN
GUVETELOL TV OEOOUEVOV Y10l VOL UTOPEGEL VoL GLVEXLGTEL KOl VO OMOKANPWOEl OUOAG 1 LETAPOPE TMV

dedouévmv (evotnta 3.3.5.1).
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Evnuepmon g oxectokng faong

YLOL TNV HETOPOPOL FESOUEVWY

Kabopiopog
—=>( XYECLHKO Xymuo ZYECLOKOV
Zynuorog
ATOONKEVOT GXECLOKOV GYNUATOG
aomome | oto X3E
v
18]
=2
Q
2
3
18]
=
=
ZYEOLOKN H
Bowon 23E

Synua 3.4: Mnyoviopog KkaBoplopoy GXEGLOKOD GYNUOTOS

O koAOTEPOS TPOTOG YOl VOL SLOLTNPOVVTOL TTEVTOL GLVERTY| ToL dedouéva Tmv Vo Pacewy elval va unv

enepPaivel 6e avTA 0 YPNOTNG TOPE LOVO oV TOL {NTNOel amd T0 GHOTNUO LETAPOPES TMV SESOUEVOV.

3.3.2 Mnyovionudg k000p1orod oecLoKoD GYNULOTOG
O Mnyaviouos »afooLopov oxeotoxov oxnuatogs (Zyfuo 3.4) £xel ooV 6KOTO VoL EVNUEPWOEL

e TNV OVTOKEVTPLKT BAOT UE L0 TEPLYPOLPT] TOV GYECLHKOV GYTLLOTOG, TNV 0moio B ¥ pNoIUoToIioeL
opYoTEPOL 0 Mnyaviouos »abooLopuov ametrovioewy Ko 0 Mnyaviopuos UETAQQaons xot UETAPOQAS

OEOOUEVIV KO

e TNV oxeclokn Bdéon pe mAnpogopieg, dmwg véoug, PonONTIKOVE TIVAKES KO pOVTivES, TOL Bl
XPMOWEVCOLV Yo TNV eEy@yT| TV dedOUEVMV, 0td TN oxectokn Bdon, Katd T Aettovpyio Tov

GULOTI|LOTOG,

H meprypagr| Tov oxectorkoV oxMUaTog TEPLAAUPEVEL KOBOPLIOUS TOV OVOUOLTOS TNG O ECLUKN G Bdiong,
0pPLOUOVG TVEKWY, TEdlwV TOL KAOE Tivoko, GLVUPTNOLOKDY eE0PTHOEMY LETAED TIVAK®Y (EVOTNTOL
4.2.1), optopd kHPLOL KAELSOV Yo KGOE TIVOKOL TOL GUUUETEXEL KOl OPLOUS KUPTEGLHVAV YIVOUEV®V
peto&H mvakov. o vor ookt Ol n Topamdvm Teptypoen] o xproTng Kodeitol vo TNy opicel o€ amAod
GULVTOKTIKO TO OTOL0 TEPLYPAPETAL GTO TOLPAPTNLLOL B.

Otawv evepyomon el o Mnyavioudg xaooLopov oyeoaxov oxnuUaTos KEVEL TIG TOPOKETM EVEPYELEC:



3.3. AQYLTEXTOVIXI] TOV OVOTHUATOS 25

1. Zntdel amd 1o xproTN VO TOL TPOUNOEVGEL EVOL OPYELD LE TNV TEPLYPOLPT| TOV GYEGLAKOV G TLOTOG,
To apyeio ovTd, 0 xprioTNG TPEmeL vor TO €xeL 110N eTOUECEL Le TN Po1iOelar VO KEWLEVOYPEPOV KO

TPETEL VOL TTEPLEYEL TAT|POPOPTLXL Y10 TO GYECLOKS GO TOPOUOLOL LE QLLTHV TOL TPOOLVOLPEPOKE.

2. Awoféler o apyeio cvtd Kou eEAEyyeL TNV VIOPEN TOV TIVAK®V Ko TV Tedimv Tov £ouv orododel
oe k6Be mivoko g oxectokng Paone. Otov TEAELDOEL THPAYEL GTO GLVTOKTIKO TNG YAMGGHG
eLooywyNg OESOUEVMV TNG OVTOKEVIPLKTG PAONG TOV KOTEAANAO KMOIKO YLOL VOL TNV EVNUEPHDOEL

apyéTepat.
3. Evnuepavel Tnv oviokevipikn féion pe tnv tAnpogopio Tov oméKInoe.

4. TéAOG evNUEPWVEL TN OYECLOKT PAon, Le TANpo@opio Tov Ba fondicel TNV GUANEN TV OALXY DOV

ot dedopéva kot TNV eEarywyn Tovg amd ™ Béom, 6tov {ntn el n petopopd Toug.

[Tpwv mep&iGOLLE GTNV TEPLYPALPT] TOV EXGUEVOL UNYOVIGLOV B0 1) TOV GKOTLO VO avoupePOOVLE GTNV
tehevtoia evépyela mov Kéver 0 Mnyaviouds xafooLonov oxeotaxov oxniuatog MAadn ““tnv evnuéowon
™G oxeotoxns faons ue wAnoogopio mwov Oa fondhoel v @UAagn twv aAraywv ota dedouéva xot TNV
eEaywyn tovs amd ™ Pdon’’. Tio vo (WANGOVUE Yior VTS To BEUa Tpémel Vo SoVUE TpdTa Told elvorn I

oxp1PNg dtadikacion yio vor emttevyOel N omdKINOT Kol LETOPOPE, TV SESOUEVOV :

e otopynV elvor xpriGLLO VOL OTOLOVAVOVTOL KAOE QOpE Yo LETOPOPE, LOVO oo dedopévar etvor
véeg etooywyég M €0V LITOGTEL AAOLYT) KOl VO UMV LETAPEPOVTOL KEOE POPE GTNV OVIOKEVTPLKT
Béion Ao to dedopéva Tng oyectokng [1]. O Adyog mov elvol emBLUNTH Ho TETOL0. GLUTEPLPOPE
elvarl 0Tl HeldvETOL ONUOVTIKG 0 GUVOAMKGOG XPOVOS TNG UETOPOPES TV dESOUEVMV, OGS KL O

XDpo¢ Tov amonteiton Yo Ty @HAAEN TOVG.

e AelTepoV mPémeL M oelpd Pe TNV omoio eapudlovTol ot oAAOYEC OTNV OVTOKEVTPLKY Bdon va
etvar n 10 axplpog pe ™ oepd mov cvuPoivovv otn oyectokt Béon (evétta 5.4.1) v va
Statnpovvtol To dedopévo Tmv dVo Paoewy Ttévto cuvent). Emouévag Tpénel va QUAGCCETOL Ko M

celpd pe tnv omoic cuuPoivouy ot aArayé ouTéc.

o Téhog, mpénel vo Bpedel Tpomog Yo vo emitevy 0ei n eEorywyn| Tov dedopuévmy amd n oxectokn Béon,
étol ddote va yivel duvati N enelepyacior TOVE Kol KAUTOMLY 1 ELGOYWYT] TOLG GTNV OVIOKEVTPLKY|
Béon.

e ot TN eAoT AodV TOL T0 GVOTNUA poboivel Tolol Tivakeg TNG oxectokng o xpncLonoindovy
KO TIG OoY€oelg LeTa&l Toug, TPEMEL Vo, @POVTIoEL Vo SNULOVPYHGEL TO VITORAOPO YLOL VO UTOPEGOLV VOl
e€ayBovv ot oAhayég ota dedopéva amd T oxeotokn Bdon dtav {ntndel. To Topondved oroTeLoVV
éva. koupditt Tov Mnyaviopot xafootouot oxeotoxov oxijuatog. To koppdtt ovtd etvon petafAnTtéd kou

TPEnEL VoL TPOGOPUOLETOL GTO EKAGTOTE SLOLXELPLOTIKG GVGTNLOL.

“To HovTélo, [IE TO OOL0 OTOBNKEVETOL GTNV OVTOKEVIPIKT PO TO GYECIOKG GYMHOL, TEPLYPAPETON GTO KEQPAAOLO 4 KO GTO
mopdpTnuo B.
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3.3.22.1 O Mnyoviouog Ko0opitorov 6ecLOK0D OYXNUOTOG 6To TAioLo TG emtkotvoviog MITOS/CM-
AEIQ

e LTV TNV evétnToL B0 LATIGOVE TTLO ELOLKE Y100 TO TG VAOTOUONKE TO KOUUETL TOV Mnyaviouov
2000010000  OYeOLOXOU  OYNUATOG TOV TEPLYPEPETOL TOPOTAVE® GTO TAOLCLOL TNG EMKOLV@VIKL TOV
ovotiuatog MITOS/CM? pe 1o cvotnue. ~ AEIQ. e ovTh TNV nepintoomn emAdyOnke 1 dnuovpyio kon
xpNoM KAV TvEK®mY o1 omoiol evnUeEP®VOVTOL K&be @opd Tov YiveTon Uit 0AAOYY] 0T OXECLUKN
Bdion pe 1o eidog tng oAAoyNc® kou Tov abEmv op1Bud g, amd opiopéveg emiong e1dikég povtiveg Tov
dnuovpyovvton oe ovT T EGon. Ot Tivakeg owtol Aéyovton Tivaxes emxolvwvios Kot ol pouTiveg

oovtiveg emxorvwviag. ITivaxes xal QOVTIVES emxolvmvias amodnkedovion 6N oxectokn Béon.
Iivokeg Emxowvoviog

Mo KGOe TvaKo IOV OVOPEPETOL TNV TEPLYPOLPT] TOL GYECLOKOD OYNUOTOG TOL divel 0 ypMNoTING
dnuovpyeiton évag véog mivoxag, o mivaxas emxolvovias. O mivoxkog avtdg €xel 160 dvouo e Tov
opyk6 mivako pe T dlopopd 6Tt Tpootifeton o yopoaktipag C7 otV apyf Tov. ZToV THVOK VT
elodryovon opyikd dvo media, tow id xou action, o omoio eivon avtictoryo 0 adEmv ap18udg oAhoryicd
Ko 10 €180¢ TNG AAAOYT|C TOV GLVEPRT oTo dedopéva.  oTdTLY TPOCTiBeEVTON GTOV TivorKo TGO Ttediar 6oL
KOl TOV apy 1KoV vk e Tog 18100 ok p1dg optopove.

ETol Yo Tov ivako objtypes’, 0 0moiog meptypaigel TN GXECT CVTIKEUEVOV LE TOVE THTOVG TOVE, TOV

oamoteieiton omo ToL TEdi

objcode | objno | objsuffix | typeno | detail

00 dnuovpynBet o mivakog emkotvaoviag Cobjtypes e nedio :

id | action | objcode | objno | objsuffix | typeno | detail

Onwg avoeépbnike o xpotng kobopilel eniong KoL TOL KUPTESIOVEA YIVOUEVO TTOV 1GYVOVV UETOED TMV
mvékwv. 'Etol yvopilovue 6Tt 0 mivokog objtypes cuvdéeton pe tov mivako types'? uéow tov mediov
typeno'!. Méow owtod Aowmdv tov mediov opileton pior oxéon uetold TOV TMVOAK®MV PE GKOTS TNV
omoKTNOo™M TNG TIUNG ToL TeEdiov typename TOL OVI|KEL GTOV THVOKOL types Ko TEPLYPEQEL TO GVOULOL TOL
TOmoV.

Evo této10 cevdptlo, odnyel 6to vo mpootedel otov mivako emkowvmviog Cobjtypes éva okdpo medio

pe évouo Jtypename To OTOi0 B0 EVNUEPDOVETOL KAOE GOPE TOV TPOCTIOETOL Lo YPOUUT] OTOV VALK

5'Onwg éxovue §on ovapépet To cvoTNe. MITOS/CM otnpileton 610 dorelplotikd chotnuo Bécemy dedopévav SYBASE.

8To eidog g oAAoyi¢ umopeil v elvor elcorymyn,diorypoign 1 eviuépmon.

70 yopoxtipag C vTodnAdvel emkovmvio-communication.

80ty ordEmv apdpd oldoryric opifoupie Tn oelpd pe T omoio GupPoivel pior oAl GTNV OVIOKeEVTPLKY Péiom.

To ToPESELYLLOL TPOEPYETON LTS TNV EQOPLLOYT] TOL GLGTHIOTOC UETOPOPEC Sedopévav omd To oYectoké cvoTnuo MITOS/CM
oto AEIQ.

190 mivarcoig types mepLYpai@el ToVg SLOBEGULOVE TOTOVE OVTIKEEV@Y THE PEong MITOS/CM.

"'To medio typeno eivon x0p1o kAeldi Tov mivaco: types kon Eévo kheidi (foreigh key) tov mivaico: objtypes (evétnto. 4.4)
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EMKOLVOVIOG, LUE TO OMOTEAEGILOL TOV VTOAOYIGUOV TOV KOTAAANAOL KapTEGLHVOD Yivouévou. To medio
ouTo 6w eodveton €yel 1dto Gvoua pe avtd Tov TEdiov Tov BéAovue vor VTOAOYLoTEl LEVO TToL €)el
npootedel o yopoxtipag J12 oty apyf tov. O optopdc Tov mediov elvon {dlog pe owTév Tov MESiov

typename 610V mivako types. ETol ov o mivoxog types elvon 0 Topokto

types| typeno | typename | typedescr | intype

O mivaxog emkovaviog Cobjtypes Bo yivel

Cobijtypes| id | action | objcode | objno | objsuffix | typeno | detail | Jtypename

H dwodikocior emovoloufévetol yio kdbe KopTeotovd YivOUEVO TOL €xel OPLOTEL YL TOV TTIVoKo, Ko
unopet vow Tov mpochéoel éva 1| kol teplocdtepa medio. TEAOG oTov Tivako TPooTifevTol oSO LEPLKE
nedion Tor omoiol elvorl avTiypa@o ovT®V oL ToL €rouvv NN Tpootedel. To mediar aLTA €yovv ovouoToL
{8100 pe oTé TV VIoPYEVTIOV TEdimV LOVO TOV TNV apyN ToVg el TpooTedel o xopokTipag O3, Ta
nedior LTE XPNGYEVOLV YOl VOL KPOLTAVE TIG TOALEG TIUEG TV SESOUEVMV GE TEPITTMON EVNUEPWOONC,
eV 01 VEEG TIUEG TMV JESOUEVMV GUUTATPWVOVTOL GTO TPATH TESIO TOV CLVOQEPUUE. ETIG TEPUTTWOELS
eLlooywyng Kol dtorypoenc dedopévor GUUTANPpdVOVTOL WVo ota Tpdta medic. H telkn popen mov

nodpvel o mivakog emkotvaoviog Cobjtypes elvou:

id | action | objcode | objno | objsuffix | typeno | details | Jtypename

Cobijtypes

Oobjcode | Oobjno | Oobjsuffix | Otypeno | Odetails | OJtypename

Ytov mivoko owtév o amodnkeveton KGBe aAloryry dedOUEVOV TOL OLPOPE TOV OPYLKO TivoKo e TN

Bonrbelal TV POVTIVHOV EMKOIVOVIOLC,
Povtiveg Emxowvoviog

Mo kébe TIVoK o ToL OVOLPEPETHL GTNV TEPLYPALPT| TOL GYEGLOKOD GYULATOG SNULOVPYOVVTHL EKTOC O
TOV TLVOUKOL EMKOVOVIOG Kot Té66epLg poutiveg. Ot Tpelg omd owtég Tig poutivec' elvan vrevBvveg Yo
TNV EVNUEPMON TOV TIVOLKOL EMLKOLVMVIOG OE TEPITTMOT ELGAYWYTG,eVNUEPWONG 1] SLorypoPric dedoUEV MV

TOV KOWOoVIKOV Ttiivorko. Ot poutiveg autég eEVNUEPDVOLY TOV TTIVOKOL EMLKOIVOVIOG UE
e TOV OEWV 0p1OUS TpdiENc,
e 70 €ldoc TpaEng, I Yo etoorywyn| (insert), D yio Storypopry (delete) kou U yio evnuépwon (update).

o TIg TWEC TV Tedimv Tov Tivoka, 6Tov omolo €ytve N oAloy™|

20 yapoktipog J vmodnAdvel join.

Bo yopoxtipog O vrodnAdver moars-old.

101 tperc avtég pouvtivec avijkoLy oty Kartnyopic: povTvaéy e SYBASE mov Aéyovton triggers Snuiovpyovvion eldiké yio
KGO Tivako, GUVIEOVTOL e Lo CUYKEKPUEVN TPGEN eloorymyn,larypo@n] 1 EVNUEP®OT KOl TVPOSOTOVVTHL QLTOUOTA LOALG
ovuPel ot N TpdiEn otov TvakoL.
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Egayom ApyeLo

Agdopevav

Agdouevav

2XECLOKN
Baon

Tyfue 3.5: My oviouog eEorymyng dedouévmv

e ko1 T€A0g voAoyilouvv TG TYWES TV Tediv IOV TPOoEPYOoVTOL OO TOL KOPTESLOVE YIVOUEVH TOV

TivorKoL.

To ovopaTo. TV pouTIVAOV vtV oxnuotifovion wg _TI<évouo mivako>-, _TD<6vouo Tivakos- Ko
_TU<évopo wivako-, 6mov o yopoktipac T vrodnimvel to €18og g povtivog Ko ot xopoktipeg IL,D
kon U 1o €id0¢ tng mpééng (insert,delete,update).

H tétoptn kot tedevtaio povtiva elvor vmehouvn vor evUEP®GEL TOV TVOKO eETLKOIVOVIOG e GAo
Tor 3eS0UEVOL TOV TTEPLEYEL O KOVOVIKOG TIVOKOG KO X pnotpomoteiton pévo xatd tnv apytkomoinon. To
6vopo g oyxnuatileton og IN<dvopa mivoko -1 kot KEGvel Ty eviuépmon ToL TV ETLKOIVOVIONG

OTMG KoL 01 TPOMYOVUEVEG POVTIVEG TOL TTEPLYPAPNKOLV.

3.3.3 Mnyovicuog eEoyoyng dedouévov

O Mnyaviouds eSaywyng dedouévav (Eynua 3.5) éxel ooy okomd vo eEdyel omd ™ oxeolokn Bdon to
dedoléva, Tov VILEPYOLY GTOVG TIVOKEG EMKOVOVING Ge éval evaldueco apyeio, omd to omoio Bo to
dtopéoel apydtepo 0 Mnyaviouds UETAPOOONG #OL UETAPOOLS OEOOUEVMV.

Otav evepyomownOel 0 Mnyoviouds eEaywyns Oedouévwv KEVEL TIG TAPOKATM EVEPYELEG
1. AwoBéer GAo tor dedopéva amd TOVG TIVOKES EMKOLVMVIOG.
2. Avtirypaoet to dedopévor outé o €val apyelo pe dvoua _data_for_transfer.

3. Téhog yiow AOYOUS OGQPAAELOG TTOPEYEL €vol avTiYpa@O TOL apyelov Twv dedoUévmV e Ovouo
_data_for_transfer.backup, 1o omoio unopel vo. xpnopwonondei oe nepintwon MOV KATOCTPAPEL TO

Kovovikod apyeto (evotnto 3.3.5.1).

SO yopaxtipec IN mpoépyovton omd To initialize-apyikomoinomn.
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Apyeio dedouévov  H poper| tov apyeiov dedopévav eivon cuykekpuévn. ot KAOe Ypory dedouévmv

TEPLEYEL
® TPELG GLVEYOUEVOLG X OPOKTI|PEC @,
e 70 dvoua TOL TivoKe, GTOV 0010 oLVIiKOLV TOL SESOUEVDL,
o £vol YopoKTpO @
e Alota pe Tor ovOHOITOL TV TTESTV TOV TIVOLKOL X MPLOUEVOL LE KOUUOLTOL

e to dedopévo k&be mediov pe tn oelpd mov epeoviovion to medion ot AMota, e Sy wPLoTIKG

npéOMua Tpelg yopokTipeg # Ko TG

TPELG X OPUKTIPES # Y10l TEAOG YPOUUTC.

SuvonTikd 1 doun Tov apyelov elvon :

@@@ovoua wivoxa

@mediol,..., medioN

HH#H#OEO0UEVO TTEOLOV 1#HH#. . #it#HOEdOUEVO TEOLOVNTH##

K.T.A

3.3.4 Mnyovioudg ko0opiopod onelKovicemv

O Mnyaviouos xaboguouov amewxovioewv (Zyfuo 3.6) €xeL cov OKOTd VoL EVNUEPDOEL TO CVOTNUOL LE
10 o1d dedopéva o LetopepOoVY amd TNV oxecLokn BAomn Kot 1o mTov akppig o petopepBovv oTnyv
ovtokevTplkn Béon. To va yivel Spwg ot yperdilleton o xpriotng vor opicel melKoVIGELS VEUEGO GTOL
dvo oynfuoto.

O Mnyavioudsg xabogLopov amelxovioewy naipvel cav €(60d0 :

1. To oxeciokd oxfua, To oroio dofdlel omd Ty ovtokevipikt Béion 6mov €xel amodnkevtel od To0

Mnyavioud = abooLopov Zxeotoxov Zynuatos.

2. To ovtokevipikd oxfuc, 10 onoio To doPdlel eniong and v ovrokevipikyy Péom, Omov €yet

amodnkevtel kot ™ dnuovpyia g Péiong.

3. Téhog {ntdiel omd TO YPMNOTN VO TOV TPOUNOEVCEL TO OPYElO LUE TNV TEPLYPOLPT] TMV ONELKOVIGEWY

Tov B€AEL VO 0pLGTOVV OVAESO GTOL VO OLLTE GYTUOLTOL.

otémyv 0 Mnyaviouos x#afooLouov atelrovioemv eAEYXEL TIG AMELKOVIGELS OV TOL TPOUNOELCE O
XPNOTNG YL TNV CUVIOKTIKY TOLG 0pOBSTNTAL Kot Yoo TNV VmopEn TV SOU®Y TOL OXECLOKOV 1

OVTOKEVTPLKOV GYMUOTOG TOV XPNGLLOTOL0VV. To amoTéAecuor aLTHE TNG owvGAvong elvort vo topouy Ot
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xPnomg|

AmoOnkevon amelkovicewy O0TO 22E
Kobopiopog

ATELKOVIGEDV

4\ OVTOKEVTPLKO GYNUOL

OYECLOKO GYNUOL

N1301A0M3LY

oruXz 0310103XT
[ oy oxldlAaxoz!Ao ]

22E

Synua 3.6: Mnyoviopog KkaBoplopo omelkovicewy

GTO GLVTOKTIKO TNG YADGOOG e1G0orymwyng 0edoUévav TG ovTokevTplkng BAONG 0 KATAAANAOG KMOIKOG

Y10, TNV evnuépmon tng Paong étov tedetdoet ) Stadikocio Tov eAéyyov'®.

3.3.5 Mnyovioudg HeTG.epooNG Kot LETUQOPOS 0EOOUEVEOV

O Mnyaviouds UeTApoaonsg xat UETaqoods dedouévay (Exnua 3.7) anotelel Tov Tupfiva TOV GLGTIUOTOG
UETOLQOPAG dedOUEVOV LG KoL EMLTEAEL TO KVPLO €PYO TOL GLGTILLOITOC, TN UETAUPOPE T®V SESOUEVOV.

O Mnyoviouos UETAQQaOoNS %ol UETAQPOOUS Oedouévav Koieliton oupov €xovv oplotel T0 GYECLOKO
GYNUO KO Ol OLTELKOVIGELG otvEIeSH oTal 600 oxfuata. Exel cov 6Komd Tov, Vo LETOQEPEL TOL SESOUEVTL,
nmov Toipvel amd Tov Mnyxavioud eSaywyng O0edouévav GTNV OVTOKEVIPIKY] PBAom, a@ol mpdta To
UETOPPAOEL GTO GLVTOKTIKO TNG YADNOCOS E160YWYNG dESOUEVMY TNG OTNPLLOUEVOS OTLC OTELKOVIGELS
oL €Y0VV OPloTEL.

Otawv evepyomomOel 0 Mnyaviouos UeTApOaons xal UETAQPOQAS OEOOUEVMY KAVEL TIG EENG eEVEPYELEC.

1. ®povtilel vo épbel N oyectokt PEon Ge KOTEGTAGN TOL VO UNV EMLTPENOVTOL Ol EVIUEPWGELS TNV

®poL TOV B YIvETOL 1 LETAPOPE TV OESOUEVWV (GUYYPOVIGUOS TV 300 BEoeE®V).

2. oel to Mnyovioud eEaywyns dedouévav vo. eEdyel tor dedopéva amd Tn oxectokn faon Ko vo

15To povtédo, |e To 0moio MOBNKEVOVION GTNY OVTOKEVTIPLKT| PE.OT Ol GMELKOVIGELS MEPIYPEPETOL GTO KEQHAOLO 4.
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OITTELKOVLIOELS

v

Metoppoon Kot Sedopevo

Metadopo
Aedouevov

oNMUXT 0310103XT

22E

( oz o>nd1/\3>mfm()
513010 0M3LY

Synuo 3.7: My ovicuog LETEOPOION G KO LETAPOPAS SESOUEVOV

10.

11.

o TonoOeToeL 6T0 opyelo _data_for_transfer.

. Ta&wvouel 10 apyeio _data for_transfer GOUP@VO UE TOVG AOEOVTEG OPLOUOVE TV OAAXY®V TOV

nepiéyovial. 'Etol oto véo ta&ivounuévo apyeio tor dedopéva orkoAovBovv v 1dtor akpog

celpd, e TNV onoio Topixdncay 6tn cyectokt| féon.

. AroBader o ypouun Tov toEtvounuévou apyeiov.

Evtonilel 10 6voua Tov wivoka, 6Tov omolo oviikel Ypouun

. Evtomilel tn oepd, pe tnv omoia mopatifevton tor dedopévo Tav mediov Tov Tivoka.
. AvoBéer to dedopéva Twv Tedimy.
. Evtomnilet 1o €id0¢ TG TpAENG (eloarywyn,diorypoe 1§ evnuépmon).

. Avalntdéel oty oviokevTpikn Béon Tig amelkovicelg Tov €xovv oploTel Yol TOV TIVOKO 0LLTOV.

XPNOUYOTOLOVTOG TIG TELKOVIGELS, TTOV £ 0VV 0PLOTEL, K0l TO £180¢ TNE TPGENS TOL €YEL EQOPUOGTEL
oto. dedopéva, amd 10 oxeolakd cvotnuo, petoepdlel'’ Tor dedoudva kou ToL E16GyEL GTNV

ovtokevTplkn Béon.

H evnuépmon g ovtokevipikig fhong :
Eav emtiyet, evnuepmveton évo opyelo mov Kpotéiel To 16ToplKéd TG LETAPPOONS TV SESOUEVOV
Yioe AGYOLG OLOQEAELOG KO CtVEKTNONG OeO0UEVW@Y KO O EAEYYOC LETOPEPETHL OTO fSrina 12.

Eov omotoyel, o Mnyavioudg UETAQQaons xot UETAQoods dedouévawv mapdyel ufvopo Adbovg

17 Avolutiicétepor Yoty Hetdppoon Tpdienv oto Sedopévo. oL LATIGOVLE GTO KEPGALO 5.
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12.

13.

14.
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o evnuépmon tov xprotn, meplopiletl 1o apyeio dedouévmv ota dedouéva Tov deV €XOVV KOO

petoppaotel ko tnyodivel oto friwa 13.

Eetdillel av 1o apyeio twv dedouévav €yel gtéoel 6to T€A0g Tov. EGv éy1 emotpépel oto Prina 4,

oAM®G TNyoivel 6to friwa 13.

Aetver 6cor apyelo elvonr avorytd kou cepoyilel 1o oapyelo mov KpoTéEL TO 1GTOPLKO TNG
UETEOPOONG TV SeSOUEVOV LE TN XPOVIKY o@paryidor TNG MUepOUNVING KOl MPOG TOV GPYLGE
n Hethippoon.

Evnuepovel ) oxeclakn Béomn 6t n dtoditkacior tng LeTa@opds dedouévav tedelmoe.

Eov ovpufel AdBog kot 0 Mnyoviouos UETAQQOOoNS ol UETAQPOOUS OOOUEVWV GTOUOTI|OEL UEVEL

n dwdikocio TG petoopds dedouévav avoAokApwtn. Tior voo 0OAOKANpwOel mpémel o xprotng

vo dtopbddoel To AGB0C, GVOUQMVO LE TO UM VULUO OV B0 AGPEL o6 TO UNYXOVICUS KOl VO KOAEGEL

€vol VTOUNYOVIOUO TOV Mn)aviouoy UETAQEAONS %ot UETOPOQAS OOOUEVWV YO VO EVIUEPNDCEL TNV

ovtokevTplkn Béon pe to vedAoma dedopévo.. O vouNXoVIoUég orvTdg TeptAoupéver to frinato 4-14

Ko Tpémel vor KANOel yrortl aAMadg tor dedopévor avéipesa otig dvo Pacelg dev OBa eivatl cuven Lo Ko

dev B €éxouv petopepBel GAeC 01 AALXYEC TNG OXECLAKNG OTNV OVTOKeEVTPLKT Bdiom.

3.3.5.1  Adyor omotvyiog TG LETOQPOPEGS TOV Se00UEVOV

Ot KupLdTePOl AGYOL, Yo TOVG 0oloVg UTOPel vor imOTUYEL M LETAPOPE TV SESOUEVMV KoL 0 TPOTOG

OVTILETAOTIONG TOVG elvon ot €€1iG.

e To dedouévor OV TPOCSTOOOVUE VO ELGOYGYOLUE OTNV OVTOKEVIPIKN Pdon oto Priuc 10,

npovToBETOVY GTL LVILGPYEL NN o LTV TANPoPopic, N onoio dev pmopel vo eviomiotel, ondte
N ovtokevTplkn Béomn amoppintel Tor dedouéva Ko TPOKoAel Slokomh TG LETOPOPEC TOVG. AVTO
delyver 6Tt €xel dnuovpynBel aovvéreia twv dVo Béoemv. H aicuvéneio outhi elvon To o meovo vo
TPOEPYETOL AT TO YEYOVOHG OTL €vog XPNOTNG TNG OVTOKEVIPLKTG BAONG €xel OAAOLWGEL dedOpUEVDL
7oL €rouvv NN petoepbel amd T OXECLOKN KoL TOPO dev UTopovV va evtomieOovy. T va unv
TPOKVYEL TOTE TETOLOL TEPITTMON 0 YPNOTNG OEV TPEMEL VOL LAAOLMVEL TOL SEGOUEVOL TOL TTPOEPYOVTOL
oo ™ oxectakn. Eov cuuPet Spmg kditt 161010 0 xpriotng mpénetl vo SLopOMGEL TNV OIGULVETELOL KO

VO OALOKANPAOGEL TN UETOPOPE TWV SESOUEVMV.

To apyeio Tov dedouévav mepiéyet dedopévo mov dev €xovv dMNAmOel Tovbevd. Avtd elvarl AGBog Tov
XPNOTN Ko TPEMEL VoL TO dlopOdoel elTe Pop@VTOG TOL SESOUEV, E1TE TPOTOTOLHVTOG TOV OPLGUO

TOV GYEGLOKOV GYTLOTOG KOl TMV KMELKOVIGEWV.

To apyeio emxowvoviag aAlolddnke. Avtd eivor AGOOG TOL GLGTHUOTOC KoL dev UTOpel va
npoPAre@tel. Xe TV TNV TEPInTOO™ 0 ¥PNOTNG UTOPEl Vo ¥PNOLUOTOINGEL TO £QEdPLKS opyelo

dedouévmv mov €xel kportnOel (_data_for_transter.backup).
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e Agv €yovv xaboplotel ot petofAnTtég meptPAAAOVTOG TOV dNADVOLV TO OV PploKeTon N GYEGLOKN
Béon, m ovrtoxevipik®| Phon M pwio GAAN petofAnTt mwov to GVOTNUO YPELGLETON Yol VO
Aettovpynoel. Avtd elvon AGBog Tov xprotn kol dopbdveton eOKOAN LE TO VO TPOUNBEVCEL

0 xPNOTNG TIG LETUPANTEG QLLTEC.

e H ovtoxevipikr| Bdon €xel mdibel oAkn PAGPN. Avtd unopel vor StopOwBel Lévo e oduxr avdaxtnon

G OVTOKEVIPLKNG Pdiong (evotnta 3.3.6).

¢ H oyectokmn Bdon €xel mdBel oAkt PAGPN. Avtd dev umopel vor avTILeTOMIOTEL TPOPOVMG Kmtd TO
GUOTNUO LETAPOPES dedopévv. O xpNOTNG O TPEMEL VoL ETAVOKTIGEL TN GYECLOKT] TOL Bdom Ko

vo EEKIVIHOEL TNV emKoVmvio amd Ty opym.

3.3.52 Xoyypovn N co0YXpOVN ENLKOLVOVIO

Onwg Bo €xel yivel iomg povepd M emkotvavia Tov dVo Baoewv mov vrootnpileton omwd T0 GVOTNU
elvou aovyypovn. Aovyxoovn emrowvwvio, onuoivel 6t ot aAdoryég oto dedopévo TNG oYecLoKNg dev
UETOQEPOVTOL OUECMG OTNV OVTOKEVTPLKN BAom, aArd uévo av to {nticetl o xpriotng. To ep@d@TNUO TOV
tifeton elvon yroeti n emxowvovia va elvor oovyypovn Ko 6xL cVyxpovn.

o VoL omOVT{COVUE TO TTOPOTTEV® EPATNUO, TPEMEL vor dovpe Tpwrto, Tote xperdleton vo elvon
N emkowvovio cuyxpovn kou mote acvyypovn. H ovyxoovn emxowvwvio eivol anopoitntn dtov
etval kpioyo tar 300 CLOTHUATO TOL EXKOIVOVOUV VoL TEPLEXOLV KEBe oTiyun Ta idtar dedopévor. Tio
TOPEIELYILOL, OV OL EQOPLLOYEG OLPOPOVV TIG KaTOOETELG TEAOTV oG Tpdmelog O émpeme GAEG 01 AAOYEG
nov yivovton otn pio fEom vor LETOPEPOVTOL OLUEGMG GTNV GAAT Y10l VOL UMV VITEPYOVV aoLvEéneles. Eaw,
OUmG dev Lo eVOLOLPEPEL TOL OVO GULGTHUOTOL TOV EMKOLV®MVOUV VO TePLéyovv Kébe otiyun to idio
dedouéva, dev vipyel TPOPANUE vor yiveton 1 eEmKOVOVIC aGOYYPOVO. TNV TPUYUOTIKOTNTO, {GMG GE
UEPLKEG TEPITTMOELG VoL elvol KOAOTEPN M oLloVYXpovN emkovovica, yiorti dev emnpedlovton ot ypdvol
OOd00NE TWV GLGTNUATWY TOV GLUUETEXOLV.

v nopovoo epyacio Oempoie 6Tt dev LoG EVOLOPEPEL TOL FVO GUOTILOTOL TOV ENLKOLVMOVOUV, VOL

neplEyouvv kK&be oTiyun To 1ot dedopéval, Y1onTo Kol VAOTOUONKE 0l hY POV ETLKOIVOVIOL.

3.3.6 Mnyovioudg ovaKTnong 6edouévmv ovTokeviptkng péong

O Mnyoviouds ovaxtnons SeSoUévwv g ovroxeviouxs faong (Zyxfuo 3.8) xodeiton kGOe gopd mov Bo
Stamoetwbel 6Tt o1 Béoelg Exovv €pbel 6e aouvent| Kotdotaon. H dtadikocio tng emkovmviog Tov 600
Béoewv Eexivhel TévTo e TNV oPYLKOTOINGT TNES OVIOKEVIPLKNG TOL TIC PEPVEL OE GLVETY KOTEOTOOT).
A6 exelvo 10 onueio ko pHetd Heto@épovton dedoUévol omd TN GXECLOKT] GTNV OVTOKEVTPLKY| KO Y10l
KOO petoupopd dedopévav kpateitor omd 10 Mnyoviouod UETAQEOONS xal UETAPOOdS OESOUEVWV €vo
opyelo aceorelog mov mepléyel Tor SeSOUEVO TOVL UETOPEPOMNKOV KOl €XEL GOV XPOVIKT] GOporyido TNV

TNUEPOUN VIO LETOLPOPES TOVG,.
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Synfuo 3.8: My aviciog avakTnong 0eSoUEVmY TN oVToKeVTPLKNG BEong

Ye mepintwon Aondv Tov yiver AGBog ko o1 300 BAcelg £pOovv e aGVVER KOTAGTOON UETAED TOVG
VRLAPYXOVY dVO dLVOTOTNTEG OVAKTNOTG deSOUEVAOV Atd TNV OVTOKEVTPLKY Bdiom : M ueowxn avdxtnon

OEOOUEVV KOL T OALXY avAXTNON OeOOUEVWV, VEAOY. e TO TL €xel GLUEL.

Ol avéxktnon oedopuévov Edv n ovtokevipikny Bdon €xel katootpoel overavopbwto toTe 0O
XPNOTNG TPETEL VOL TNV EXOVAINULOVPYHOEL KOl KOTOTLY VoL EEKIVIGEL TNV SlodLKOGIo: TNG EXLKOIVOVIOG
oo TNV opyN KEVOVToG apylKomoinom tng ovtokeviplkng faone. o vor ovokToel Ko Tux OV oAAOyEG
7oL €Y0LV YIVEL O XPNOTNG TPETEL VOL ELGEYEL BTNV OVTOKEVTPLKT BAomn Kou Ta opyeio mov elyorv mopory Oet

evoldueco and ta AeAtio Etoaywyng Aedouévav [16],[19].

Mepik1] ovaKTNOoT 0£00UéVEOV  Xe QLTI TNV TEPITTMON OMALTEITOL O GLUVINPNTHG TNG OVIOKEVTPLKNG
Béiong va €xer mpdopato avtiypapa aceoreliog yioo T Péomn. 'ETol edv amid €xel KotooTpogel n
tedevtoio €Kd00T TNG OVIOKEVTPLKNG BAONG, 0 YPNOTNG UTOPEL VoL TNV ENXCVAINULOVPYHGEL TNV LOPOT|
nov elyxe kot TNV TeEAevtaio EopA TOL KPATHONKE CvTiypa@O OlGPOAEioG TNG.  otémLY umopel vou tnv
EUTAOVLTIOEL UE TIC TEAELTOUEG HAALYES, LECM TV OPYEIMV OIGPOAELOG TV UETOPOPWY SESOUEVM®V, TTOV
éxouv mopeuPAnOel ypovikd omd Ty TeElevtaic: opA TOL KPATHOMKE ALTO TO OLVTIYPOLPO OLGPOAELOG TNG
Baong.

O eunmlovtioudg owtdg yiveton pe ™ Poribsia Tov Mnyaviouov ovaxTnong OedoUEVWY NG
ovroxevroug Bdong, o onolog moipvel ooy €16080 T0 0PYELO0 AGPOAELNS TNG LETOPOPESG KO EVILEPMVEL
pe ovté v ovtokevipikn Péom. To apyeion acPoAreiog TG LETAPOPAS PLAGGCOVTIOL GTOV KOTAAOYO
nov delyvel n petapAnt nepidiioviog COM_BACKUP-DIR.



34. Awadixaoio emLxoLVoViog 35

3.4 Awooitkooio emKotveviog

H dadikocio tng emxowvmviog towv d%o Bhoewv teptAoufdvel mévie eaoelg, ol onoleg eivon : ddon I
- Opwoudg oyeowoxov oxnuatos, ®aon II - = aboptouds omewrovioewv, ®don I - Agyiromoinon g
ovroxevtouxng faong, @daon IV - Metagod Oedouévwv amod TN Oxeolaxn) 0TV OVIOXEVTIOUXY [don Ko

ddon V - Avaxtnon 0edouévmv amd TNV OVIoxevTouxn dom.

®ddon I - Opropog oyxecrtokot oxnuotog H edon ovt elvon tévton tp@dtn Kortd cetpd, amd Ty omoio
TPENEL VO TEPAGEL TO GUOTNUOL LETAPOPAG dedOUEVAV.  aTd TN ddpkeld Tng koAeiton o Mnyaviouds
200001000V OYE0LOXOU TXNUATOS KoL 0 XPNOTNG SLVEL TNV TEPLYPAPT] TOVL GYECLOKOV GYUOTOG,

Metd 10 T€A0G aLTNC TNS PAONG, OTOLXONTOTE GTLYUN 0 YPNOTNG OEANGEL VOL GUUTANP®GEL KETL, TTOV
opopdl T0 oxectakd oxfua, uropet va ovakaréoelt To Mnyovioud xafooLopol oxeotaxov OxRUaTOS
Ko vol To opioet. Eav, Tdpo 0€Ancel vor akvpmoel K&t mov €xel dnAdoel Tpénel vo EeKviicel TNV OAn

dtadikocio g emkovoviag omd Tnv opyi M va kével v oAdoyn Le tow AeAtio Evooywyns Aedouévamv.

®Gon I - oboprondg onetkovicewv H pdomn ovtr| elvot Tévto n debtepn Kotéd Gelpd, and TV onoio
TPENEL VO TEPAGEL TO GUOTNUOL LETAUPOPAG dedoUévay.  aTd TN ddpkeld Tng koAeiton o Mnyaviouds
200001000V ATTELROVIOEWY KO O YPNOTNG SLVEL TNV TEPLYPUPT] TOV ATELKOVIGEWV TOL BEAEL VoL OPLETOVV
OVEUESO GTO OYECLOKO KOl TO OVTOKEVTPLKS GYT|LOL.

Metd 10 T€A0G VTG TNS PAOM G, OTOLXONTOTE GTIYUN 0 YPNOTNG OEANGEL VOL GLUTANPMOGEL KATL, TOV
apopdL 1o oxectokd oo, uropet vo Eovokoaiéoel 1o Mnyavioud #aogLotol OmelxovVioEmV KoL VoL TO
opicel. Eav, Tdpa 0EANCEL VoL akVp®GEL KATL TOV €)el INAMoEL Tpémet va EeKviicel TV OAN dodikociol

NG EMKOVOVING o6 TNV opyn 1 vou kével Ty aAloyn te ta Aedtia Etooywyns Aedouévamv.

®dGon 111 - Apytkonoinon tng ovtokeviptkig Bdong H @don avti eivorl mévto n 1pitn Kotd cepd,
oo TNV omolo TPENEL VaL TEPBEGEL TO GVOTNUO UETUPOPAS dedoUévaV.  atd TN ddpkeld TG KaAeiton
0 Mnyaviouds apxtxomoinong g OvIoxevrowxts Bdong kou 1 ovtokeviplkn Béon evnuepmveTon yio
to dedopévar, Tov Tepléyel 1N N oxeotokn. H @don ot elvor ToAh ONUOVTLKT Y10 TN GLVETELD TMV

dedouévmv Tmv dvo Baoemv.

®bGon IV - Metoeopd ocoouéveov omd tn oyeoclokn otnv ovtokevipikn Péon H ¢don ovt
enovodopBdveton k6Be Popé TOL VIEPYOLVV JSESOUEVE VO LETAPEPBOVY.  GBe TeTLYNUEV OAAOYM
oto SeSOUEVA TNG OYEGLOKN G PLAGGGETON £MG OTOL 0 XPNoTNS {NTroel vo LeTopepOOHY o1 AAOLYEG GTNV
ovtokevTplkn Bdon. Tote karelton 0 Mnyaviouos UETAQEAONS xatL UETAPOOUS OEOOUEVMV VO, LETOLPEPEL

TIG CAAOLYEG OTOOG TTEPTYPELPT KE.



36 “e@palato 3. ZV0TnUo UETAQOQAS OEOOUEVWV

I
=

OpLopHOg ZYECLOKOV ZYNUOTOG

KoBopiopog Anetkovicemv
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Ovrokevrpikng Boaong

Metapopa. Acdopevmv

Avaktnon Aedouevmv
amno v Ovtokevtpikn Boon

Synuo 3.9: Atdrypoor AELTOVPYLoG GUGTILOTOG LETOPOPELS SESOUEV MV

®Gon V - Avaktnon oedouévev g oviokevipikig paong Xtn ¢don ovut uraivel 10 cHGTNUO
UETOLPOPBC dedopévav K6EBe popd oL Tor dedopéva Twv Vo Paoewv PpeBovv acuvent. Tdte kKolelton
0 Mnyaviouds avaxtnons dedouévawv tng ovioxeviouxls Bdong, o onolog Aettovpyel dnmg meprypbionke

(evotnto 3.3.6).

10 Zynfuo 3.9 umopove vor SOVUE TO GUVOALKS SLéypoLLor AELTOVPYING TOL GLUGTHUOTOS LETAPOPAS
dedopévov. Omwg eoiveton 6To oYNUc, TO GVOTNUO UETAPOPAS dedouévmv umopel va petafel oe
omoladNmote omd TG PAGELS TOL OVOLPEPONKOY, OTOLOONTOTE GTIYUY, OVAAOYOL UE TNV EMAOYY TOL
xPNOTN. O LEVOG TEPLOPIGUAS GTNV SLdOYN TOV GAGEWMVY eIVl GTL TNV TPATN QOPEL, TOL OOl AeLTOLPYTCEL
10 cVotnuo, mpémel va mepdioel oamopoitnto omd Tig edoelg I, I xou III, pe ™ cepd mOv QVTEG

oVoLPEPOVTOL.
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310 KeQAAML0 3 ovoLPEPONKE, OTL Y10 VoL UTTOPECEL VOL eMLTELY Ol LeTolpop L dedOUEVOV Ol €V OXECLOKO
o€ €VaL OVTOKEVTPLKO GVGTNUOL, TPETEL TPMOTOL VOL OPLOTOVV OTELKOVIGELS OVAUECO GTOL GYTULOTOL TV dVO
GLGTNUAT®V. O 0PIOUGG OTELKOVIGEDY ovEEGO o€ V0 GYUorTo ivort VTOTPSPANUOL TOV YEVIKOTEPOL
TPOPANUATOG TN UETAPPOONS GYNUAT®Y. XTO KEPAAOLO VT Bar aioyoAnBove pe To TPOPANUO TNG
UETEOPOONG CYNUAT®Y KoL TN AVGT) TOL TPOTEIVETOL GTA TAOUGLY QLTI G TNG EPYOGLOG,

To xe@dlono ovtd eivor opyavouévo wg e€nc. v evétta 4.1 mopovcidleton 1o TpOPANUa
MG UETAPPAONG CYNUAT®Y. TNV evédtnto 4.2 mopovcsldlovton elcoywylKeég €VVOleS Yol TOV Oplopd
TV TEAECTAV omelkdvions. v evotnto 4.3 opilovion ot Telectég ametkévions. Xtnv evotnto 4.4
napovotdleton 0 oploldc ametkovicewv HEow EEvav KAELSLdV. TNy evotnta 4.5 Tapovotdlovton Oépata
oVOUOTod0010G. TEAOG oTNV evoTNToL 4.6 TOPOVSLALOVTOL OPLGUEVOL TTEPLOPLCLOL YLOL TNV EQOPULOYT TV

TEAECTAOV OMELKGVIONG.

4.1 To npoPrinuo tng netdpoong oynuétmv

Eva amd to kuptdtepa TpoPAHOTO GTO XMPO TOV ETEQOYEVWYV [doewv dedouévwv glvor To TpoPAnuo
G UETAPPOIONG EVOC GYNUOTOC X1, eKQPOCUEVOL Ge v LovTédo M1, oe éva oxfuo X2 eKQpacUEVOL
o€ éva GALO LoVTELO M2. Etevd cuvdedepéva e outd TpdPANUa elvor Tor TPoBALATOL TOL GLVIVAGIOV
oYNUETOV KoL TNG eVpeong amelkovicewv UeTo&h oxnudtov. To mpoyuotikd npdPAnuo oe dAeg Tig
TEPLNTAOCELS eIVl VoL EVTOTLOTEL €AV ToL VO oxfuoTa 1§ LéPT TOVE elvor 1GodvvVauOL.

To wpoPAnuorto mov mopovotdlovion Ge LT TN UeTdepoot elvor TOAAG, Heplkd amd oVTE

OVOLPEPOVTOL TTOLPOK AT :

e H petdopaon evog oxnipotog and éva poviéAo M1 oe évar GAA0 povtélo M2 eivon dVGKOAO v
yivel. Zmnv mpoypotikdtnto €xel yiver ToAA dovAeld mEv® 6To TPOPANUO TNG UETAPPAONS
evog LovTéAoL oe éval GAL0. T mopddetypo eivon yvwotd 10 oG petaepdletonr 1o Movtéio

Ovrotitwv Zvoyetioewv 610 Zyeotoxd Movtélo [13] 1 To Ttog petoppdleton 10 Atxtvwté Moviéro

37
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6710 Zyeotand Movtéro [35] aALd dev LIAPYOVV YEVIKEG TEXVIKEG LETAPPAOTG EVOS LOVTEALOV OE €Vl
GAAo. Tleplocdtepeg HeBodOAOYIEC LETAPPAOTG KOl GLUVOVAIGUOV CYNUATWY UTOPOVUE VoL SOVUE

o710 [8].

e H petdopaon evég oyxniuotog omd évor poviého M1 ce éva povtélo M2, mov eivorl Arydtepo

EKQPOOTIKS, dev UTOpel vou SLarTtnp1|oeL TANP MG TN ONUaGLoA0Yio TOV apylko¥ oyrinotog [58],[37].

e TéLog dev elvon duvatdv va yivel Tétolov €idovg Hetdppoon xmpig Vo VITEPYEL OTNULAGLOAOYIKN

YVOON TOL GYNUOTOC ToL BéAovue va petoppaotet [11].

4.1.1 TIIpotdoelg omnd t Piprroypoeio

To 0éuo TG amelkéviong oxnudtov €xel ueretdel and moArlove. H meprocdtepmn S0VLAELR Ge QLTO
10 Béuo €xel yiver oto vo Bpebov ametkovicelg amd évor To eKEPOOTIKO HOVTEAO GE évor AydTtepo
EKQPUOTIKG. ZUYKEKPIUEVOL YLoL oxNUorto. 6T0 Movtélo Ovtothtwv-Zvoyetioewv (MOZXZ) §| enektdoelg
otV (. Emextetauévo Movtého Oviothtwv-Svoyetioewv' (EMOX)) oto Sxeotond Movtédo [331,[42],
[63],[27],[8]. Omwg, emiong ko yioo oxUoTo. 610 OVIoReVIOIXO MOVTEAO 610 Zxeotand Movtédo [44].

To 0éuo TG amelkéviong oxnUdtev omd évor AyoTepo EKQPOOTIKO LOVIEAO GE €vol TEPLEGOTEPO
eKQpooTIKS €xel uehetnOel Aydtepo. Eneldn} ot MydTtepo eKQPOOTIKG LOVTELD, OTIMG TO GYECLHKO, Ol
SOUEC TTOV X PNOLUOTOLOVVTOL YO TNV TAPAGTOCT TG TANPOPOpiag Kot ot TpdEelg Tov vrootnpilovion
elvarl ToA) amAEC, OTLC TEPLOCOTEPES TEPIMTACELS VITEPYEL TANPOPOpio TOV dev amelkovileTal 6To YU
oAAG TN YVopilel 0 KotookeLaoTiG ToL [26]. H mAnpogopic ocvt umopel Opmg vor omeltkoviotel kotd
TNV LETAQOPE TOVL GYNIUOITOG O €VHL TEPLGGOTEPO EKPPAOTIKS LOVTELD. ATO 660 E€povpe oxedGV OAEC OL
epyacieg mov €xovv oy oANOel te vTd To B Lo OAOVVTAL LUE TN LETOTPOTN Ol TO Zxeotaxd Movtédo
070 Movtélo OvtotrTwv-Zvoyetioewv i enektdoelg avtov [41], [10],[48],[211,[28], [55].

Ot epyooieg mov akoAovBovyv, €youvv aoyoAnbel pe t0 TPOPANUO TOL GLVIVLAGUOV CYMUETOV
Saedépav Bhoewv dedopévav, 1ol wote vor dnuovpynOel pio véo,etepoyeviig Péion dedopévav. XTig
TEPLOGOTEPEC, OO QLVTEC TIG EPYOGLeS, TO TPOPANUL avTinetonileton oe dV0 TN
(1) T oyfpoto, Tov emUépoug Bhcewy, petaepdlovion 6e évo eKQPaeTIKOTEPO, KOVO LoVTELOD [23],[62]
Kot (2) T GYMUOTOL TOV TPOKVTTOVV, GTO KOG LovTéLD, cuvdvdlovion oe évor GYHUe, POl TP®TOL
AVBOVV OTL €TEPOYEVELEC VTLEPYOVY OVAUECO TOVG (EVOTNTOL 2.4).

oté T SdpKeE TOL TPWOTOV PriNoTog, Topatnpove OTL yiveTol Tpoondbelor vor eUTAOVTIOTEL TO

Vvéo oyNuoL pe TANPo@opic, TOL deV NTAV SVVOTOV VO AMELKOVIGTEL GTO OpPYLKO oxMuUa, Ady®m g
TEPLOPLOUEVTIG EKPPUOTIKOTN TS TOL OPYLKOV LOVTEAOV.

v gpyocio [41] avontioceton o dtodtkacio pe Ty onoio umopel vor aviAnOei and pio oxeclokn

Béon Oedopévav M oviokevipiky meptypogry s H dtodikoocion ovty opopd cuykekpluéva v

'To Enextetopévo Moviého OVIoTHTOV-Zuo)eTicemv mepiéyel emmiéov Tav Pocikdv Sopudv Tov MO Suvatdtnreg yio
oLVAOPOLOT Kou Yevikevon Tig omoieg Ppiokovpe cuVHOMG LOVO GTOL OVTOKEVTPLKEL LOVTEACL.
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mpoondoelo peTdepoong oxnuditwv oto Zxeotaxé Movtého oe oxnuato oto Emextetauévo Movtérlo
Ovrotitwv-Zvoyetioewv. TIpATO. UETOTPEMETHL TO GYECLOKS GYNUO GE HOPEN KOUTHAANAN Yoo vo
evtomoBovv douikd otolyeioe tov EMOX povtélov. Ta vor emitevybel owtd eviomilovion Ko
OTOAELPOVTOL CpYLKE GLVOPTNOLOKEG EEaPTHOELS TUTOL “ ‘Teptéyeton’” mov oynuotiouvy kvKAo. Eniong
edv VIEPY oLV GYéoelg Tov Umopel vou elxov cuyywvevdel ywpilovton. 1o emduevo otédlo kébe oxéon
TOV GYNUOTOC TOL €XEL TPOKVYEL UETATPENETON GTNV KOATAAANAT douny Tov EMOX povtédlov. O tomog
¢ K6Oe dounig Tov EMOX LovTéAov TOL TPOKVITEL Ot TO CpyLKS oYU KOl TV OYECEMV UeTAED
TOLG ovTAElTOn Omd TNV €EETOION TOV GLVHPTNOLUKAV EENPTINCEMY TVTOV “ ‘TEPLEYXETOL” KOl TN doUn| TV
KAELWOL®MV TOV oxectokoV oxfuotog. H dtadikacioo out uropel vow ypnotporomBet yior v ovéAvon
MG oNUaGLoAoYioG UEG VITEPyovoog PAong deSOUEVMY KoL YOl TN UETOTPOT) GYECLOK®OV CYNUATWY
o€ ovToKeVIpLKA. TéAog otnv epyacio [40] mapovoidleton kKot N ovTioTPOoPn Sadikocion LETAPPOoNS

oynuétov ond 1o EMOX HovTtéAo 610 GYEGLOKO.

v epyacio [37],[39] mopovotdletor pior YeVIKH Kol MUOLTOUNTN UEBOSOC Yol UETOTPOTN
OYECLOKADV OYNUATOV 6T0 0vVTOoKeEVTPLKO Hoviého BLOOM (Barcelona Object Oriented Model) [36].
oty e@aproyn g nebddov dev ypetdletol va yivouyv moAAEG LTOBEGELS KOl AMAOTOUGELS OTTMG TO VOL
BewpnBel 11 T0 GYeECIOKS oYU elvorn koAb oxediacuévo. H uéBodog éxel 0o oTddlaL : 0TAOL0 amoxTnong
YVOONG KO OTAOLO UETOTOOMNG OXEOLOXOU OXHUATOG. XTO TPHOTO GTES0 TPOCTAOEL VO OLVOLKOAVYEL TNV
KPP TEPLYPOUOT TV OVTIKEIUEVMV TOL GYECLHKOD GYNIUOTOG KoL TIG Oxéoelg Hetafv toug. o vo
10 TeTOYEL ouTh (o) e€etdlel Tor KAeLdLA NG KGBe oxéong, (B) eEetdlel Tig cuvapTNoLOKEG eEapTrioelg
ToL o vovv [12] xou () Kavovikonolel Tig oyéoelg o€ tpitn kovovikn Lopen (3NF). Xto devtepo 6Téd10
YIVETOU LETOTPOTT} TOV GYECLOKOV OYNUATOG GE OVTOKEVTPLKO e o™ To deSOUEVEL TOV TPHDTOV GTOBT0V
Ko TN Poribeta tov xp1riotn Omov ypetdleTon. AVEUESH OTIC EQUPUOYES TNG LeBGdoV elval N mepintwon
Béioewv dedopévav Tov BELOVUE VoL GLUVEPYOLOTOVV YloL Vo, Lotpdlovton Tor deS0UEVOL TOVG SLOTNPBVTOG

TOVTOHYPOVOL TNV CLLTOVOULO TOVG.

v epyocio [46] tapovcoidleton o peBodoroyia Tov KoAOTTEL GLVILOCUS CYNUATOY Ko BAoemy
dedouévmv. Xpnolomotel po opyttekTovikn teccdpav emmnédmv (local schemata,local object schemata,
global schema xon global view schemata) émov k6O eminedo avanoploTd Wow GLVILOCUEVT dym TV
13eddv o yopaktTnpilovv 10 oUécm KoTmTePo ToL eninedo. Ed® N TPpocO|KN GNUOGLOAOYIKTG YVMOONG
OTOL VIEPYOVTO CYHUOTO YivETon Kot TNV avamTuén twv eviiduecnv oynudtov aviikelpuévov (local
object schemata) to. omoia €xovv 6KoOmd (O) VoL EKPPAOTOVV Oe vl EVOLEUEGO KOVS LOVTEAD AL TOL
oyfuoto €tel dote vor amAomonBetl n dtadikocion TG cuyx®dvevong tovg ko (B) vor amobnkevtel o
OVTE M ONUOGLOAOYIOL TOV GLAAEYONKE Y10 TOL OVTIKEIUEVOL TOV KOTWTEPOL EMTESOV. TEAM KA TOL G |LOTO
GLVOVALoVTOL GE EVaL OAKO GO 0LpO) EVTOTLOTOVY KOl OTHAELPOOVV KVKAOL 1) TAEOVOIGILOT TOV Umopel

VOL VTTEPYOVV.

AvTé oL mopaTnpeiton oTIG SLAPOpPES EpYOGieEC TOV €youvV Yivel TAV® G avTd ToL Béporto elvon 6Tt

o1 TepLociTeEPES EMENTOVV VoL AOGOLV TO TPSPANUAL TNG LETATPOTNG EVOS GYMLOTOG, O KATOL0 LOVTELO,
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o€ éval 160dVVOO CGYMUO 0 KOO0 AALO LOVTEAO €xOVTOC ooV eSOUEVO OTL TO JeVTEPO GO BoL
KOTOOKELAOTEL amd TNV apy1]. YTAPYOUV OU®G KO Ol TEPUTTWGELS TOV GTO LOVTEAO-GTOYO VTEPYEL 1N
KAmolo oxfuo Ko outd mov xperdleton eivar évag amidg koboplopds ametkovicemv HeToEH Tov 600
CYNUAT®V. Ol TEPUTTWOELS TOV OEV LOG EVOLOPEPEL VO OELKOVIGOVLE OAGKANPO TO évar GYULd. GTO
GAAO OAAG LEPM TOL EVOG LE UEPT TOV GAAOV.

To cvotnuo Pegasus [60],[56],[18],[29] eivot éva cOoTnUo dtaryeiplong etepoyevay BAcemy dedoUEV®mV
10 omoio avamTOyONKe oto epyaotiiplo TG Hewlett-Packard. Ot féoelg dedouévmy mov GUUUETEYOVV GTO
Pegasus eivor outévopeg ko Bpiokovion kétm amd tov éleyyo Tov 1810V 1| aveEEPTNTOV GLOTNUETOV
dwayeipiong Bdaoewv dedouévmv. Emiong ov Bdoelg ovtée elvor etepoyevels oe eninedo GUOTIUOTOG
Ko onuoclodoyiog. To Pegasus mopéyel évor oVIOKeEVTIPIKO HOVTEAO cov PAOT Ylor TNV OUOLOLOPON
cuvepyooio Tov Bhoewv ovtwyv. To cvotnuo Pegasus divel 1n duvatdHtnto 610 ¥pNoTN Ue e1dKong
TEAECTEC VO ITELKOVIGEL UEPT) TOV OYNUATOS-TNYN (CYECLOKEL, 1EPOPYLKAL, SIKTLVWTA GYHUOTO) GE SOUES
T0V GYNUOTOC TOV Pegasus mpocBéTovTac, ov emOuUel, GNUOGLOAOYIKT) TANPOQOPIOL YIoL EUTAOVTICUS
TOV VILAPYOVTOG GYNUOTOS T} OLPopdVTOG OTL TANPOoPopio O€ANeL.

H yAdooo opropod ko doreipiong dedopévov tov Pegasus eivou 1 HOSQL 2. H HOSQL mopéyet
UNXovVioUd Yoo Kofopiopd omelkovicemv Heta&d Tov HovTELOL BAoMC-TYNiG Kot TOL LOVTEAOL TOV
Pegasus. Eniong mopéyel unyovicpd Hetdopoong epoticemy ekepoacuévmv ce HOSQL 6tny YAMCGo TG
Béionc-mtnyng. O unyovicrds yion Kabopioud amelkovicemy divel T SuvaTHTNTO KOTOGKELTG VEWY TOTOV
KOl GUVOPTHOEMV 0TO HOVTELO TOVL Pegasus, Tov onoimv Tov opioud ovtAel amd avtictoryeg Souég
¢ Béong-mnync. Eniong mopéyel ™ duvotdtnta vo unyv snuiovpyndel évag véog 1Omog oAAG vor yivel
ameELKOVIoT o€ VILaPYoVTEG TUTOVE. ETol Yo mopdiderypor oov n Béiomn mnyn meprypdoet epyolduevoug Ko
nepléyel Tov mivoko employee pe yvopiopoto tov aptdud vtaAilov (employeeNo) Ko Tov ehd tov
(salary) umopotue vo avTIOTOLXIGOVUE TOV op1BUS VTAAAAOV Ue évar vEo TOTo Tov Pegasus Employee. O
VEOG auTHG TUTOG B Ttoipvel to dedopévo Tov omd Tov avTioTol o Tivako otn féon. Ouoto umopet va
KOTOOKEVOOTEL KO oL GUVEPTNON VTOAOYLIGULOV TOV HisBoV Tov THov Employee mov Ba Oa maipvet to
dedopéva tng omd Tov avtictoryo nivako otn Péon Ko TeAL.

O1 TUTO1 KOl 01 GUVOPTHGELG TOL KOTOOKELELOVTOL LUE QLLTOV TOV TPOTO EVOMUOTOVOVTOL GTO GO
Tov Pegasus kol 0 xpfiotng umopel va ocvveyicel va emepfoivel méveo Toug ko vor opioel eEapticelg
UE TOVG LIaPYOVTEG TUTOVS. H amelkdvion Kol 1 UETAQPOOT OXECLOKAV CYNUATOV Uropel vo yivel
TAMPpOG 1 NULLTOROTO omd €18tk epyadeio [29] pe e€€Taiom TV CLUVOPTNCLOK®V EEXPTHCEMY TVTOV
“TEPLEXETOL” KO TOV GLVUPTNOLUKAV eE0PTHOEMV ovAUESH oTo EEVOL KAELOLE TV OYécEmV.

10 [6] mopovctdleton évor GUOTNUO Ylor LeTopopd dedouévav omd wo tepapyikiy féon IMS oe
plo oxeoltokn Béomn dedouévov DB2( kot ovTioTpdPmc), TO 0moio KOTooKeELEoTNKE and Ty IBM o€

cuvepyooia pe v Tpémelo tng EABetioc?. I8éa Tov GLGTAHUOTOG OTOY elvon M KOTOOKELT eVOg

?Heterogeneous Object Structured Query Language
3TUmoL,cUVOPTHGELG Ko avTikeipevo. (types,functions,objects) eivon ot Boictkéc Souéc Tov povtédov Tov Pegasus.
*Swiss Bank Corporation
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petopopéo dedopévav, mov ovoudleton IBM Data Propagator MVS/ESA, 0 0moiog GTEKETHL OVAUECOL
oT1g 000 Baoelg kot oTéAvel 6Tt aAdayég Yivovton ot pia, otnv GAAN. 10 GHGTNUO QLTO TPV Py icEL
N LETAPOPE TV deSOUEVMV, O dloryelploTig TS PAong dedouévav TPEMEL Vo, omoQocicel Told dedoUéval
00 oTaAOVV Ko Tov. ol vou To KGvel ouTd KoTooKeLELEL AMELKOVIGEL e X PO ELOIKAOV TEAEGTWV
Ko TG 6el oe évar e181k6 KaTdAoyo. Tior vor SMULOVPYHGEL QUTEG TIG OELKOVIGELS EMAEYEL UEPT TNG
tepopytkng Péong ko puépn g oxectokng faone.  otémy e@opudlel kovoves amelkdviong ovEUeso
TOVG Y10 VO TOL oVoyeTioel. Yrapyovv 5 yevikol kovdveg ametkdviong (single segment to single relation,
single segment and extensions to single relation, single segment to separate relations, segment group to
separate relations, fields from segments into a single relation).

>0 [47] meprypdoeton o YAdooo petdppoong dedopévav, 1 CONVERT. H CONVERT vrootnpilet
&0 kotnyopieg mpdEemv : mpdEelg ametkéviong dedouévmy Kot TpaEelg emkHpwong dedopévmy. o
vo. yivouv ot mpdiEelg autéc mopéxeton €vor GOVOLO TEAEGTMV TOVG OToiovg VIoBETeL 6Tt Bl ToLg
YPNOLUOTOMOEL KATOL0G UE KOAT YVAOT) TV deSOUEVAOV KO 1KOVOS VOL X PTCLULOTOLTGEL TO GLVTOKTIKO
w¢. H CONVERT eivon katookevoouévn yio va xetpileton iepopytkd dopunpévo dedopéva aArd umopel

vo eQoprooTel Ko o GALOL ldovg dedopéva.

4.1.2 Icoovvouio oynuétomv

Onwg avoeépnke, otnv elcaymyn g evotntag 4.1, 10 mpoypotikd mpoPAnUo otnv omelkdvion
oynuétov eivor vo evtomiotet, edv Tor 800 oxfuoto eivon 1odbvapo. To TpdPANUe cvtd eivon e&icov
EVOLOPEPOV, OTIG TEPIMTACELS TNG UETAPPOONS EVOC GYNUOTOC OE évar GALO KOl OTIG TEPITTOCELS TOV
BéAlovpe vor KAvouue cuvovacoud oynudtwy. TTédve oto 6éuo avtd €gouvv yivel TOAAEG epyooieg Ko
éxovv d00el moArol, un-cvpuPotol opiopol yior Tnv 1Goduvvapio GYNUAT®Y. GTOoLEG KVOPOPES TEV® GTO

0éuo uropotv vo Bpedovv ota [71,[35],[52],[58].

4.2 E100y0y1kég €VVOLEG Y10 TOV OPLOILO TMV TEAEGTAV UMELKOVIOTG

Exovuv yivelr moAAég epyooieg méved 6to €U0 TOL GLVELAGLOV €TepOYEVAV Ploemv dedouévay, €TGl
WOoTE VO TAPOVUE TEALKE évor GVGTNOL 6TO 01010 Ot BACELS 0LLTEC Vor GUVEPYALOVTOL SLOTNPWVTOG TNV
ovtovouio tovg. ' voemitevy Bel kKTt T€T010 0LKoAOVOOVVTOU SLEPOPEC TPOGEYYIGELS. TTIC TEPLOCHTEPES
oo oTég LT oL Yiveton elval vor GuvaLALovTol OAa ToL CYNUATO OE €va KOIVO GO LE SLEQOPES
pueb6dovg. H moporymyn avtoh Tov oxiuotog uropet vo elvor cutéuortn, nutautéuotn 1j va yiveton omo
évav e1dké ypriotn. To Béua mov eEetdleton 6TV TOPOHGH EPYOCIO VOLPEPETOL BTNV TEPITTMOON TOV
670 GVOTNUO-0TOY 0> VIdpyel 1N éva oynfuce. Eueic 8éhovue vow opicovue amelkovicelg avapeso 6to

GYTUO TOV GLGTHUOTOC-TNYACE 6T0 GYNUA TOL CLOTHUATOC-GTOYOV. Aev BEAovuE Vo SnuiovpynBel éva

Yoy GHOTNUO-GTEY0 0pilovpe T0 GVGTNUO. GTO 0Toi0 BEAOVLE VoL UETOPEPBOVY TaL Sedopévar.
3oy cvoTnuo-TyT opilovpe To VGO o To omoio BEALOVLE VoL TEPOUE Tor Sedopévor.
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VEo oyYNUoL 6oty GLVILOCUGG TV dVO0 GYNUAT®Y TOL 10N LIAPYOLY OAAG U0 OTTELKOVIOT) OLVEUEGE,
T0VG. o HOVTELO-TNYY Bempove TO GYEGLOKS HOVTEAD KOl GOV LOVTEAO-GTOYO TO OVIOKEVIPLKO
[20],[311,[30],[64].

O K0B0PLGUGC OTELKOVIGEMV OO €VOL OYECLAKO GE €VOL OVTOKEVTPLKS LOVTELO OV KEL GTNV KT yopio
OOV TO LOVTELO-TNYT €lvoil AYOTEPO EKPPOGTIKS OO TO LOVTELO-GTOY0. T'la ovvuTd TO AdY0 elvou xpriGlLo
vou tponynOet Lot @aom Gov T0 OVIOKEVIPLKO GVOTNUN B0 TPEMEL VOL TOKTIGEL YVMOT] Y10 TO GYECLHKO
OO KoL TN ONUOGLOA0YIOL TOV, TPV KaBoptoTovv ot ametkovicelg neta&v tov dvo oxynudtwv. O
xpiotng’ pe Bdon v yvoon Tov Yoo 1o cvotnue Bo kafopicel TIC Topamdvem TANpogopiec Ko
TG ONUOGLOAOYIKEG AemTopépeleg oL dev elva poavels. o vor 0ptoBovV TP Ol OTELKOVIGELS
peTa&H Tov §Vo oynudTov Topéyeton vor GUVOAD TEAEGTMV OMELKOVIONG, Ol 0010l L TO TOL KEVOUV
etval va moipvouv cov €l6080 SOUEC TOL GYECLOKOD CYMUOTOG Ko VoL TIG omelkovi{ouv oe dopég Tov
OVTOKEVTPLKOV. XINV TPOGEYYLOTN OV TPOTEIVOULUE TIG OMELKOVIGELS TIC KAVEL 0 {810¢ 0 XPNOTNG UE
Béion to oxecLoKd GYNUOL, TN CNUKGLOAOYIOL TOL GYECIOKOV GYNUOTOG KO TO OVTOKEVTPLKO oyripo. Ot
OELKOVIGELG ALTEG deV EMEEPOLY Koia AAOYT) G KavEVD otd Ta 300 apylkd oxfuorta. Béfono yio vo
UTOPOVV VO OPLGTOVV OMELKOVIGELG OVAUESO GTOL OV0 GYNUOTO TPENEL VAL LITAPYOLV 11N OPLOUEVES OE
QVTE O SOUEG TTOV BOL OVTLETOLXLGTOUV. Tlol TOPEOELY IO 0LV GTO €VaL GY L0 VTGP YEL N doun AtevBuvon Ko
670 AALO dev LILAPYEL 1 OVAAOYT doun| Koia otetkovion dev uropet vor oplotel. TELOG Tpémet VoL ToVioTel
4Tl T0 GYeECLOKS GYNUOL GTO OTOl0 B0 EPOPUOGTOVY 0L TEAEGTEG TPEMEL VOL EIVOL KOVOVIKOTOUNUEVO GE
KOvoViKT] Lope1} TovAdytotov 3NF yia vo elvon olyovpn 1 amdKInom onetkovicemv mov Oo ekepdlouvv
ouTo oKpRMg Tov B€AEL 0 xprioTNG. H eQopLOY TOV TEAEGTMOV GE U KOVOVIKOTOIMUEVOL G T|LOTOL OEV

etvarr advvortn oAAG dev eivon lyovpo 6Tt B €xel to emBLUNTA amoTeAéoUaTO (EVOTNTA 4.6.1).

TMopdpoteg epyoaciec Le LTV TOL TOPOVOLELETON, GE KVTO TO KEQGANLO, YO TOV KOBOPIOUS TmV
TEAECTAOV UTOPOVUE Vo S0VUE 6T0 cvotnua [6] (evotnta 4.1.1) émov mopéyeton €va, GUVOLO TEAEGTMV
Y10 OTELKOVIGELG OVAUECOL GTO 1EPUPYLKS KOl TO O(eGLaKO LovTéro. Enlong oe GAAo GuoTtipoTa, OTmg
10 Pegasus, diveton M duvatdTnTo Le €101K0VG TEAEGTEG Vo EmEKTHOE]l TO GYNUOL TOV GLGTAUOTOG WE
v eleaymyn véwv oxnuatov (evétnta 4.1.1). TéLog o akopo oxeTikn epyocio amotelel to [37],[39]
(evéotta4.1.1). TNy epyocio ovt TopovotdleTon Lo YeEVIKT Kot NUIuTOUoTn LEB0S0G Yol LETOTPOTN
GYECLOKADV OYNUETOV 6T0 0VTOKEVIPLKG LovTtélo BLOOM. H Stapopd tng He TNV Topovoo epyociol
eltval ott o1 anelkovicelg dev opilovion and to xpHotn, Ue T xPrion evég GUVOAOL TEAEGTAV, CALG
e€dryovtonl nuoutépoTo e Béion T cuvopTnolokéc eEopTHOELS TOV 1oYHOVVY, TOL KAELOLE TV TLVEK®OV
K.T.A. BéBota ko 6e ot TNV €pyacior N Topovcic: Tov XPNOTN VOl OmoPoiTNTN G TEPINTOCELS TOL

T0 GUOTNUO OEV UTOPEL VO OLTOQUGIOEL.

IV ovAanTLEN Tov GLVOAOL TV TeEAeoT®V €maile ueydho péAo M cuvepyaosic pe to Movoeio

Mmevaxm. Zto thaioio Tng cuvepyoosiog vt [1], [4] evtomiotnKoy dtépopeg avarykes Ko TpoBArLorto

"Me TOV 6po YPHOTING EVVOOUVUE GE LTS TO KEPGALO KGO0V OV £XEL KOAY YVAOT TN GYECIOKTC KO TNG OVTOKEVTPIKNC
Baonge.
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KOUTE, TNV TPOGTEOELDL VOL ETLKOIV®VI|GOLV 300 TPOYUOTIKA TANPOPOPLHKE GLGTAMOTA. Ol VEYKEG KOl

o TPOPAMUOTO VTG ANEON KOV VTOYNV GTN O e AOT TOV TEAECTMOV.

42.1 Amoffkevon 6YeCLOKOD GYNULOTOS GTNV OVIOKEVIPLKN Péon

o voo epodLBGOVIE TO OVIOKEVIPIKO GUOTNUO LE TN YVMOON TOU CXECLHKOV GYMUOTOS KOl TNG
onuocloAoyiog Tov amelkovilovpe opy 1tk 10 GYeGLOKS GYLO GTO OVTOKEVTPLKS HovTéLo. H amelkévion

ot TEPLAOUPEVEL KABOPIGUO :
e NG GYECLOKNG PAong amd dmov Tpoépyeton To oYU,
o TV TVEK®V TOL GXECLOKOV GYTLOTOG TOV GLUUETEYOVY GTNV ENLKOLVOVIA,
e TOV TedlwV TOL KGOE Tivako,
e TOL KVUPLov KAELd100 KAOe Tivoko ,
o TV OXECGEWV 1] KOPTEGLAVAV YIVOUEVOV TOV 1Y VOV OLVEUECO GTOVS TIVOLKES KO

¢ TV CNUOCLOAOYIKMV GLGYETICEMV TOV 1GYVOLV AVAUESH GTOLG TivoKeS. Ol GUOYETIGELS QLTEG

unopet vou etvor TpLddv e1dwv [46] :

1. Zxéon toodvvauliog

opopd Tivakeg Ko onuoivel 4t évog mivokog eivort 160d0Vapog e évav GALO.

2. Zxéon vTooUvOAOU
opopd mivakeg, onuoivel 6Tt évog mivokog elvol VTOGHVOAD evOg GAAOL Ko eK@pAlet
ouvoPTNOLOKES eEopToELS TOTOV “‘TepLéyetal’”
.y FACULTY C EMPLOYEE.

3. Zyéon ~ Aewdiwv
0opd Yvopiopato mvAakmy Kot ekepdlel cuvoptnolokés eEaptioelg KAedwy, émov 1o

KUplo kAeldl evég mivorka xpnotponoteiton og EEvo kAeLdl o évav GALO(-00¢) TVaKo(-£G).

>ty mapovoo epyosio Bo Bempricovpe 6Tt oTIC oyeclakés Pdoelg mov e€etdllove 1oy voVY LOVO Ot
ocvoyetioelg (2) kou (3) o ko etvort TAeovooudg oe por Béion dedopévav vo toyver 1 (1).

o TV amofKeEVOT TOV GYECLOKOD GYNUATOG GTNV OVTOKEVTIPLKT| BEOT) dNULOVPYT|COLLE TO LOVTEAOD
nov eoiveton 6to IyMua 4.1. Onwg eoiveton 6To oMU To LovTéLo €xel teptypopel oAdGKANPpo oe S_Class
eninedo [5].

310 HovTéAO 0LTO M KAGon DB_Name meptypAoel To. OVOUOLTO TWV GYECLOKWY BAGEWY, T®V 0moimv
ToL LOVTEADL EX0VV elooyyOel GTNV OVTOKEVTPLKT BAo.

H xAGon Tables teptypAoel Tovg TVOKES TNG OXECLOKN G PAong Kou €xet To yvopioporo
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subrelation
keyRelated

databaseName

Tables DB_Name

fromTable,toTable

hasJoins

fromColumn

Columns Table_Joins

toColumn

hasTransformations
sqlcmd

Transformations

S_Class Level

Synuo 4.1: Movtélo amoBKeuon g OXECLOKOV GYNUOTOS GTNV OVTOKEVTPLKT BGomn

column

GLVOEEL TOV TivaKoL e ToL TEdIoL TOV TOV aOTEAOVV Kol Taipvel TInég oty KAdon Columns.

primaryKey
GLVOEeL TOV Tivoka e To, Tedial ToV amoTeAoVV To KUPLo KAl ToV Kol Taipvel TIHEG TNV KAGON

Columns.

databaseName
GLVOEel Tov mivoka e T Péomn dedopévav omd OTOv TPOEPYETOL KO TOLPVEL TYWES GTNV KAGON

DB_Name.

subrelation
delyver tn oxéon tov mivoKo pe GAAOVG TVOKEG HEGM TNG OXE0NS VITOOUVOAOU KOl TTOLPVEL TUUES

otV KAdon Tables.

keyRelated
delyver ™ oyéom 1oL Tvako Pe GAAOVE TIVAKEG LEGM TNG OXE0NS KAELOLMDV KO TOUPVEL TYUEG GTNV

KAdon Tables.

hasJoins
GUVOEEL TOV TIVOKL LLE TOL KOPTECLOVE YIVOUEVOL TTOV €X0VV 0pLoTel amd crvTdV TPog GALOVE TTivorKeg

Ko modpver Tiég otnv kAdom Table_Joins.
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e hasTransformations
GLVOEEL TOV TIVOK O, LLE TIG OMELKOVIGELG TOV €Y 0LV 0PLoTEl OO LVTOV GE SOUEC TOL OVTOKEVTPLKOD

OYNUOTOC Ko Tolipvel TIEG oty KAGon Transformations.

H xAéion Table_Joins meptypAoel T, KOPTESIOVE YIVOUEVO TTOV €x0VV INAMOEL GTL 1IGYVOLV OVAUECOL

o€ mivoKeg TG oxecLoKnc Pong kou €xel to yvopioporo :

e fromTable
delyver tov mivoka omd dmov apyilel 0 LTOAOYIOUSE TOV KOPTESLOVOD YIVOUEVOL KOl TTOPVEL TYLES

otV KAdon Tables.

e fromColumn
delyver to medio 1| to media, Yo ToL omoio B0 VTOAOYIGTEL TO KOPTESIOVO YIVOUEVO KO TAIPVEL TUEG

otV KAdon Columns.

e toTable
delyvel Tov mivoka 6mov KATOAYEL O VITOAOYIGUOS TOV KOPTEGLOVOV YIVOUEVOD KOl TOLPVEL TUUEG

otV KAdon Tables.

e toColumn
delyvel to medio M Ta medio, tor omoior B VITOAOYLGTOVV AT TO KOPTEGLOVE YIVOUEVO KO TOHPVEL

Tég otnVv KAdon Columns.

e sqglcmd
delyvel oe keipevo mov eivor kddikog ypoupuévog oe SQL ko vroAoyilel To KopTeGLovs YivOUEVO

oV eQoplooTel otn oyectoxt| féon.

H Stortdmmon tov povtédlov ovvtov o Telos gaiveton 6to mopdptnue B, 6tov eoiveton eniong Ko 1o
GULVTOKTIKO, LE TO 0Toi0 0 YpNoTtNg Kobopilel To Gyectokd GO,

Me Béom 10 LovTéLD, TOV TTEPLYPBEONKE, UTOPOVV VOL OTOONKEVLTOVV TOPATAV® Ot €VaL GYECLOKE
GYNUOTOL, GTNV OVTOKEVTPLKT BEiom Ko Yo To Kabéva amd ouTé VoL oploTohV 01 SIKEG TOV OTELKOVIGELS

OTO OVTOKEVTPLKS GYT|ULOL.

4.2.2 Xpnfon npoOMroTog Kot ENLONUOTOC KOTE TOV OpLGUO TOV OMELKOVIGEDV

O opopds 6Awv twv anetkovicewv vrootnpilel T xprion mpobiuatog kKo embiuatog. O oploudg
eodhuaTog xou embnuatog eivon TpoonpeTikds kou propel vo oplotel Lévo to éva amd to dVo. Opilovton
oo to xpNotn poli pe v ametkdvion oty omoio aviKouy.

H etcoryoyn moodnuatog kon emtOnuatog etvon yxprioun kotd v petopopd dedopévav yrori :

1. BonOdel otov éAeyyo Twv ototyeiwv [4].
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2. Evog axépo Adyog mov vrootnpiletar n xprion moobiuatog ko embnuarog eivon dti Bonddéve
GTNV OmoPLYN ‘‘“TOLTOVLILAV” [4]. ZVvYKeEKPUEVO, TO OVTIIKEIUEVO. GTNV OVTOKEVTPLKT Pdon
npémel vo €(ouv HovVadkS Aoylké dvopo. ot TV avEmTuén SUmg TV TEAEcTMOV PBpéomkov
TEPLITOCELS TOL oLTH TTopofrdlovtoay. Ta mopdderyuo, Kotéd tn cvvepyocio pe to Movceio
Mmnevéikn Kot T GLAAOYN OTOUTHCEWV YloL TNV €MiTELEN TG emKOWVOVING, SlmoTdinke 6Tt
vripy oy dedouéva Tov €npene vo e1eo 000UV TOAAEG OPEC TNV OVTOKEVTPLKT Pdom, e To 180
AOYLKO VO, OVTITPOCOMTEVOVTOS OUMG KATL SlapopeTikd KGO popd. ETol mopoucléotnke M
oVAYK™N TO SGOUEVO “YALTTO” VoL TPEMEL VoL eLGoy Oel oo TeY VKT Ko cav €100G. Me Tnv Tpoco1iKn,

OLmG TPoBMUOTOG TO TPOPANUA AvveTon Ko €x0VUE .y €100 YALTTO Ko TEXVIKN:YALTTO.

3. Téhog, ue tn xprion mpobruatog M extdniuarog oto dvopo Twv dedopévav (evétnto 4.5) yiveton wo

€VKOAN M ovoryvapilon evog 8ed0UEVOL Ko TOV TL OLVTITPOGMTEVEL.

To cvvtoktikd optopno¥ mpobiuatog xon emdniuarog mopovotdletor oto mopbptnuoe I' aAAd

OVOLPEPETOL KO KOTE TMV OPLOUO TMV KMELKOVIGEWV OTLS EMOUEVES EVOTNTEC.

4.2.3 Xpnfon g évvolog Tng GuvON KNG KO TG TOV 0pLGULO TOV UNELKOVIGEOV

O oplopdg twv anelkovicewv vrootnpilel tnv évvola g ovvOnxns. H ypnion g évvolog autnig elva
amopaitntn o Baoelg dedopévwv Tov TV CIVEL GE Evay 1} TEPLEGOTEPOLG TIVOIKES Ol TIUEG EVOC Ttediov Vo
eaptavton amd Tig TYéG evég GAAoL Ttediov Tov {dtov mivaka. To eorvépevo avtd cvuPaivel oe Bdoelg
TOL TO GYNUO TOVG dev Bpioketan oe Tpitn Kovovikt popor| (3NF).

Eniong pmopel vor el@oviotel n ov@ykm, tor dedopéva evog 1 TepLtecoTépv medimv evog mivoka, vo
TPENEL VO LETOLPEPBOVV GE dLaPOPeTIKE onueiol TNG OVIOKEVTPLKNG PEong, avaAoyo Ue TIC TIUEG TOV
noipvel évor dALo medio, Tov {dtov mivako. Tor mopdderyuo, otov mivoKo TepLypaeng YPOVOAOYLMV
chronologies tov cvotiuotog MITOS/CM [1] avdAoyo pe TG TWég tov mediov chronkind (e180¢
xpovoroYio) Ta dedopévo Tmv VIToAoiTmv Tediwy Tov Tivako uropel va etval tepiodot, xpovoroyieg mpo
Xp1o10?0 (.X) 1 ypovoroyleg petd Xp1otd (LX) Ko TpEmel Vo LETAPePBOVV GE SLoPOoPETIKA onueia TG
ovTokevTplkNig Béonce.

H kol Otepn oALG Ko o enimovn AVOT G€ LLTEG TIG TEPLTTWGELS VO VoL YIVEL KOVOVIKOTTOIN o™ TNG
Béiong €tol wote va AvBovv tétotov eldovg TpoPAruata. Eneldn dpwe ocvtd pumopel va eivon S0GKOA0 vo
yiver, amopaciotnke vo vrtootnply el n évvola tng ovvonxns Yol voL oV TILETORIGEL O YPNOTNG TOLPOULOLES
nepumtoelc. BéPoro, dnwg o dovue oty evotnta 4.6.1, axkduor kot pe ™ xprion g €vvolog g
ovvOnung de Advovton mévto GAo Tor TPoPANUaTO Koko oxedlacov pog Béone dedopévay.

O oploudg e ovvonxns yiveton pali pe tov optopd g aviiotoyyng ametkévione. Emtpéneton n
dMAwon plog uévo ovvonxns avé aneltkévion. Ot ovvorxes Tov UTopovV VoL 0pLeToHV TEPIAaUBEVOLY
uévo oéttor ko dev vrootnpilovv tovg Aoyikoig tedectéc Al (AND),H (OR) kou OXI (NOT). To

GLVTOKTIKG OpLopoV TNG ouvOnxng eivon To 1810 Yiow OAeG TIg ametkovioelg ko eivort 1o e€1¢ :
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kind, fromValue, toValue, fromPrefix, fromPostfix

Transformations
toPrefix, toPostfix, linkName, path, separator,

conditionField, conditionValue

S_Class Level

Synfuo 4.2: MovtéAo omoBKeLoN G AMELKOVIGEWY GTNV OVTOKEVTPLKT| BAon

IF <ovouo medlov- = Tiun

Avté onpaivel 6t Yo epoppootel n ametkévion Oa e€etaotel av n cuverkn eivon aAndic. O éleyyog

™G ovvOnxng yiveton amd to Mnyaviouos Metagooaons xatr Metagpopds Aedouévav (evotnta 3.3.5).

4.3 Oplondg teAecTOV OMELKOVIONG

' Tov KoBopLopd ametkoviong omd 10 GYeGLOKS GTO 0VTOKeEVTPLKS oxfuc, opiletan ard Tnv mopovoo
epyacio évor oUVOLO TeAeSTOV amelkovions. Onwg Bor doVUE, GTN CUVEXELD, Ol TEAECTEG OLTOL oG
BonBovv vo opicouple Uio omelkOvion HETOED GTOoLYEl®MV TOL OXECTIOKOU KOl GTOLXELWY TOV OVTOKEVTPLKOV
oynuotoc. H ametkévion ot dev elvor ap@uovosiuovtn STt dev UTOPOUVE VO, IGYVPLETOVUE OTL
otV yevikn mepintwon Oo ametkovilovton tor oTolyeior Tov evég oYNUKTOG, GTOL GToLYeEla TOL GAAOV
GYNUOTOC LKOWVOTOLMVTHG TIG 1d16TNTeg 1-1 ko emt.

o Ty amoBrikevon Ttwv ametkovicemv mov opilovial 6TV ovToKevTpiK Béon dnUovpyiceoue To
HOVTELD OV QodveTon 6to Zyfuo 4.2. Onmg oiveTon 6To oYU, TO LOVTELO €xel TePLYPOPEl OAGKAN PO
oe S_Class eninedo.

¥10 povtélo owtd M kAdon Transformations meplypdpel TG amelkovicelg mov opifovton e Tovg
tereotéc. OAo o yvopiopoto tng kAGong Transformations noipvouv TIHég otny kAGomn Telos_String ko

elvon To mopok T :

e kind
dAwvel to €1do¢ Tov TEAEOT| Ko modpvel TéG (6mwg Oa dovue apydtepa) BECOMES, ISA,
BECOMES_LINK xou BECOMES_DEPENDENT_OBJECT.

e fromValue
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delyvel oTIg SOUEG TOL GYEGLOKOD GYTULATOG Ot GTOL B TAPOVLLE TOL SESOUEVOL TPOS UETOLPOPTL.

e toValue

delyverl 10 mov Bo pLetopepBOVV ToL SESOUEVOL BTNV OVTOKEVTIPLKT Ao

e fromPrefix, fromPostfix, toPrefix, toPostfix

delyvouv ota mpodpoto 1 emBRUOTE TOL £(OVV OPLOTEL.

e linkName
delyvel 610 dvouo Tov GLVIEGOL TTOL opileton oTNV TEPITTM®ON TOL TEAEGTY| TOTOL
BECOMES _LINK.

e path
delyvel ota povondtia tov opilovton 6Ty mEPInT®MON TOL TEAEGTY| TOTOL
BECOMES_DEPENDENT_OBJECT.

e separator
delyver 670 do MPLOTLKG TOL €)EL OPLOTEL GTNV TEPIMTWOOT TOL TEAEGTH THTOV
BECOMES_DEPENDENT_OBJECT.

e conditionField

delyvel 010 medio mov €yel oprotel Gav GLVOTKM.

e conditionValue

delyvel oy T oL TPEMEL VoL €xEL TO TESTO Yo VOL LKOVOTTOlETOn 1| GLVOTKN.

O1 TeEAEOTEC OELKOVIONC, TOV TTEPLYPELPOVTOL UECMS UETEL, ElvOr TETOLOL HOTE O KAOEVOG OO QLLTOVG
vo ekepdlel o kot pévo oA tpdéEn. Emiong kdOe tedeotric umopel va epapurootel kGOe @opd. ot
évor Ko uévo mivoka. ETol ol anelkovicelg Tov dSnUlovpyouvion a@opotv Kot ouTég Evov mivoko K6oe
@opd.. OvolooTiKd N Aettovpyia KGOe teleotr| elvon vor opicel évor povonditt, to onoio Bo mpémel vo
OKOAOVONIGOVY Tor dedOUEVA Yo VoL ELGB0VV 6TO KOTAAANAO onueio otnv oviokevtpikn Béon. To
HovoTaTior 0VTE EKQPALOVV SLPOPV €0V GYECELS OVAUECO OTLG SOUEG TOV GYNUOTOC-TNYNIS TOV
UETOPPALOVTOL OTLC OVTIGTOLYEG OYECELG OLVEUEGOL GTLG SOUES TOL GYTLOTOG-GTOYOV.

O tedeotég avoeépoviot poll pe TIg Topopétpoug €16680v/eEG60V Tovg, TNV AELTOoLPYioL TOV
eMTEAOVV KOl GALEG TANPOPOPIEC TOV CLPOPOVV TNV EQUPLOYT TOVE KO TOV TPOTO KOBOPLGHOD TOVE Ol
TOV (PNOTN TOL GLOTHUATOG. XTOV KUBOPIGUS OAMV TOV TEAEGTMOV, TOL B oLvoLpePBOVY GTN GLVEELD,
elvarl Kovi N TopokdTm TAnpopopic :

¢ FROM_PREFIX, FROM_POSTFIX

0 TPOONUa Ko To emiOnuo. mov pmopel va opioel o0 ypMotng ywo voo mpootebel 6t0 Gvouo
TV SedOUEVOV TTOVL TTPOEPYOVTAL O TIG ToPOUETPOLG Iy, ..., [T, KOTG TNV €lGHy®wyN | TOVE GTNV

ovtokevTplkn Béon.
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o mpOOMUal,eniOnuol
ot Tég mov maipvouv avrtictoyyo Tt FROM_PREFIX kot FROM_POSTFIX kot umopotvv vo

orOTEAOVVTOL OO Oy YALKOVS, EAANVIKOVE Y OPOKTIPES KO TOV X OPOKTHPO VITOYPEUULOT).

e TO_PREFIX,TO_POSTFIX
70 TIPSO KoL To eniOnuo Tov uropel vo xpnotponon et Lévo oty nepintmon mwov N ometkdvion
opileton pe TV popen (o) Tov teAectr] BECOMES Y10 vo. KoBoplotel To Gvoua e To omoio €youv

etooBel otV ovrokevipikn Béon tor dedopévor TV ToPoUETPOV Ty, ..., TTy4y.

o TPOOMUO2,emiONUO2
ot TIég mov molipvovuy avtictoryo too TO_PREFIX ko TO_POSTFIX kot Umopotv Vo omoTeA0VVTON

oo oy YALKOUS, EAANVIKOVE Y OPOKTIPES KO TOV X UPOKTHPO VITOYPEUULOT).

e IF <6voua medlov- = tiun

KoBopilel tnv cuvOkn, av BéAel vo opicel pio o xprioTng.

43.1 Teieotigc BECOMES

Me tov TeAEOT] OUTO UETOPEPOVTOL avVeEEAPTNTEG OVTOTNTEG TOL CYNUOTOC-TNYNG O aveEdpTnteg

ovTOTNTEG 6T0 OYMUA-6T0)0. O teAectic BECOMES unopet vo oplotel pe 0o Lopeéc.

(o) Ty, ..., Ty BECOMES Ty 1, ..., Tly4y 1
(B) Iy, ..., I, BECOMES

Otav opileton pe T poper| (o) déyeton g 60060 T1g mapouéTpovg Iy, ..., Ty ko Tly4 1, ..., Iy4y. Eve
6tav opileton pe ™ popen| (B) déxeton g eloodo Tig mopopétpoug Iy, ..., I, ko v mopdpetpo . Ot
ropbipetpor Iy, ... TL,ITyy g, ..., TTy 4y wpénel vou eivon mediow mivoko Tov oxectokol oxfiuatoc. Evao n
TOPGUETPOC  TPEMEL VoL elvorl KAGOT) TOL OVTOKEVTPLKOV GYULOTOC,

H €5060¢ mov mapdyetol omd avtiv v anetkévion eivol oyéoelg Tomov ‘‘mepintwong” omnd Tig

ovTHTNTEG TOL dNUovpyovvton ortd to dedopévo twv mediwy Iy, ..., I, Tpog TNV KAGGM OV 0VTLIGTOLY 0V
ot TopEUeTpot Iy 41, ..., Iy, 1 TNV KAGOM
Ilepropropoi

e O mopduetpot Iy, ..., IT, wpénel vor aviikovv otov 1810 TivoKko Tov OXeCcLHKoV CGYNUKTOG Ko

vo. omoteAoVv KAedl Tov.  AvTé Yot M TALTOHTNTO TOV OVTIKEIUEVOV TOV ELGEYOVTIOL GTNV
ovtokevTplkn Béion wpémetl vor elvon Lovodtkt] OTmg elvoil Lovodtkog Yo, KAOE Yot Tov Tivako
0 GLVILVUGUOG TV TESIMV TOL KTOTEAOVV TO KAELHT ToL. TTpémel Aownév ta Iy, ..., T, vor kaBopilouvv

HOVOLSLKE TNV OVTOTNTO TOL B dNovpynOet.
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e Av m amewkévion oplotel pe v popeny (o) tov teAecty BECOMES mpémel ol mopAueTpol
Iyyq, -0y Ty Voo amotelotv kAedi tov mivoko ovtod 1| k&molov GAlov mivoka yio Tov Adyo

OV TPOOVOLPEPOM KE.
o Ovmopduetpot Iy, ..., ITy ko Ily4q, ..., Tly4y, Tpémetl vo avijcovv otov 1610 mivouco.

e O tedeotiic BECOMES Yo vo. unopel vou eopootel xpetdeton TouAG1oToV o TopEUETPO O
g Iy, ..., ITy xon pior ropduetpo omd tig My, ..., Ilyyy, ov oprotel pe m poper| (o). Evo av oprotet

pe t popon (B) yperdlletarl TovAdyLoTOV o ToPEpeTpo omd Tig Iy, ..., Iy, Ko TNV TopAUETPO

e Av 1 anekévion opiotel pe v poper (o) tov terecti BECOMES mpénel tor dedouéval
OV  OVTIOTOLYOVV OTIG TOPOUETPOVG Tlyyq, ..., ITy1y vou €xovv elcoBel 6TNV OVIOKEVTPIKN
Béon mpv opiobovv ot oxéoelg THmov “‘mepinTmong”’ UETOED CVTMOV Kol TV deSOUEVMV TV

nopapétpovlly, ..., I1,.

e Av 1 amewkdvion opiotel pe v popoen (B) tov tedecty BECOMES 1o évoua tng KAGong  dev

npénel va aAdoyBel d10TL dev Bo umopel vo epopootel N amelkdvion Tov oploTnKe.

O xaBoploudg g anetkéviong mov opileton pe tov 1edectii BECOMES yiveton Ue TO TOpOKETO

OLVTOKTIKO :

FOR TABLE <o6vouo sivoxos-

Iy, ...,[, BECOMES Tlyyy, ..., Tl 7 K
FROM_PREFIX : mpobnual
FROM_POSTFIX : emiOnual
TO_PREFIX : mpoOnua2

TO_POSTFIX : emiOnuo2

IF <06vouo medlov- = Tiun

Omov, eKTéG oo TaL Tedia ToL avoEéPOM KoY GTNV eleorywyn TG evotntog 4.3, T0 <Gvoua Tivako -
etvon 0 mivoukog dmov awvfikovy tow medio Iy, ..., Iy, Iyt g, ..., TTypy.
o voe dovue éva mopddetypo xpriong tov tedectiy BECOMES éotw 6Tt e€etdlovple Ui GYECLOKN

Béion mov meptéyel Tov mivaka Cwa Tov mepypdipet dtdipopa Lo Ko opiletal cav :

Ewa| dvopaZmov | eldocZwov

OOV OVoUZWOoU TO GVouo TV LMoL Ko el00sZmov 1o €160¢ Tov {dov To omoio umopel vor elvor ToOVAL,

ONAooTikd 1 yépt. Eotm tpa 6T ol dedopévo Tov Teptéyel o Tivakog elvo :

6vopaZmov | eldocZwov

Kopdepiva, | TOVAL

Caa

yérto OMA0oTIKO

QGAcLVOL yépL
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\

Token Level

S_Class Level

- =

oyeoelg Tagivounong

yfuo 4.3: Tlapdderyua (1) xpriong terect’i BECOMES

TéLog éo0Tm 6TL oTNV 0VTOKEVTPLKT Pdom €xel oprotel 1| KAGon Zwa kKo 0€Aovpe Tor dedopévol TV TvakoL

VoL LETOPEPBOVY GOV TTEPITTMGELS TNG KAGoN G crvTrc. H amelkdvion mov npémnel va, oplotel elvou :

FOR TABLE Cwa
ovouaZwov BECOMES Zwa

X3

H ameikdvion oty Bo €xel cov anotélecpo tor dedouévar “‘kopdepiva, “yato” kol ““@aionva’ vo
UETOLPEPOHOVY GOV TEPIMTACELS TNG KAAONG Zia dTwg eoiveton 6to Zyfuo 4.3.

Eoto topa 61 éyovue opicel otnv ovroxevipikn Béiomn ko tig kAGoels Ydapua, ITovAld ko Oniaotixd
GOV VTOKAGGOELS TNG KAGoN G Zwa Ko OEAovE Ta dedoUéva TOV Ttivorko Swa vor LETAPeEpBOVY KAT® o
Vv KAGon Tov aviikel 1o K&oe {do. Toutdypova BEAOVLE VO ELGAYETON UTPOGTE Aimtd TO GVOUOL TOV KGOE
Caov kot évo Tpodnuo Tov Bo SNAdveL To €180 TOV. 1oL VoL TETHYOVLLE TO TPWTO Ot VT TOV BEAOVLE
TPENEL VoL Y PNOLULOTOIGOVIE GLVOTiKN Ttov B Pocileton oTig TS Tov TTediov el00GZwov. oL Yo VoL
TeTOYOLUE TO deVTEPO TIPEMEL VOL OPIGOVE TO KOTAAANAO TIPSO TOV B elodyeTon 6 KAOe mepintmon

unpooté omd To dvope tov {dov. H ametkdvion mov npénel vo oprotel elvon :

FOR TABLE fwa

ovouaZwov BECOMES Waoia
FROM_PREFIX : ydot

IF eidogZwov = ydot

FOR TABLE Zwa
ovouoaZwov BECOMES IlovAld
FROM_PREFIX : movAi

IF eidocZwov = movAi
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S_Class Level
TIOLAL KOPSEPLVOL YopL QoALVOL ONAOLOTLKO YOITOL

Token Level

\
\
\
\
\
O O \
\
\
\
\.e
A
;
,
,
/
/
/
/
/
/

- =

oyeon ToEvounong
O)ECT) YEVIKELONG

>

yfuo 4.4: Tlapdderyua (2) xpriong terect’i BECOMES

FOR TABLE Zwa
ovouaZwov BECOMES ©nlaotixd
FROM_PREFIX : OnAaotixo

IF eidocZwov = Onraotind

Av16 Bo eiye cov amotédecuo vo ey Ol cov mepintmon tng kAdong Wdola to ““yépt eaAova’”, cov
nepintwon g KAGoNng Oniaotixd 1o ‘ONAocTIKO “‘yétor” Kou cov mepintwon g kAdong IovAd to

“movA ‘kopdepiva’” OTmg poivetol 610 TyMua 4.4.

4.3.2 Tekleotig ISA

Me 1OV TEAEOTH] OLTO UETOPEPOVTOL OXECELS VITOCLVOAOL, TOL LOYVOVV OVEUESO OE aveEApTNTES
OVTOTNTEG TOV OYNUATOG-TNYNG, OTIG 0VTIOTOLYES GYECELS VTOGUVOLOV GTO GYNUO-GTOY0G. O TEAECTNG

ISA unopet vo oprotel pe 600 Lopeéc.

(a‘) H17 "'7HV ISA 1_[V-|-17 "'7HV-HJ.T’]
@) I, ..., T, ISA

Otawv opileton pe T poper| (o) déyeton 0g 60060 TG mapouétpovg Iy, ..., Ty ko Tly4 1, ..., Iy4y. Eve
o6tav opileton pe ™ popen| (B) déxeton g eloodo Tig mopopétpoug Iy, ..., I, ko v mopduetpo . Ot
ropbipetpor Iy, ... TL, Iy g, ..., TTy 4y wpénel vou eivon mediow mivoko tov oxectokod oxfiuatoc. Evao n

TOPGUETPOC  TPEMEL VoL elvort KAGOT) TOL OVTOKEVTPLKOV GYULOTOC,
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H éE060¢ mov mopdyeton omd otV TNV ametkévion eivon oxéoelg TOmov yevikevong/eEeldikevong

(isA) otd TG OVTOTNTEG TOL dNULOVPYOVVTOL Otd To dedouéva Twv mediwv Iy, ..., I, TPOg TNV KAGGN oL
OVTLOTOLY0VV Ot TOPOUETPOL ITy 1, ..., TTy 4y ©} TNV KAGION
Ilepropropoi

e Ot mopdbuetpor Iy, ..., IT, wpénel vor ovijkovy oTov 1810 Tivoka ToL GXECLHKOV GYNUOTOC KOl VOl

omoTeAOVV KAELWST TOov Tivako owtov 1 KAmolov GAlov wivoka. Avtd Yol N THvTdTNTO TOV
OVTIKELUEVOV TTOV BEAOVLE VO EVIOTIGOVIE GTNV OVTOKEVTPLKY Péomn mpémel vo elvor LovadiKi
Ommg elvor  LOVOdLKOG YL KAOE YpouUn] TOV TvoKo 0 GLUVIVOGUEE TV TEdIMV OV OmoTEAOVV
10 kAeldl tov. Tlpémer Aowmdv to Iy, ..., ITy va kaBopilovv povodikd tnv ovtotnta mov Oo yivel

VIOKAGON oG GAANG OVTHTNTOGC.

o Av 1 amelkévion opioTel pe v popen (o) Tov teheotr| ISA mpénel ot TopGpueTpot Iy, ..., Ty Vo

ooTeAOVV KAELSL TOL Tivoko uToV 1§ KETO10U GAAAOL TivorKa Yo ToV AGY0 OV TPOOVOLPEPONKE.
o Ovmopduetpot Iy, ..., ITy ko Ily4q, ..., Tly4y, Tpémer vo avijkovv otov 1610 mivouco.

e O tedeotiic ISA Yo vo umopel vo e@approotel ypetdletol TOVAGYLGTOV UL TOPEUETPO 0TS TIG
Iy, ..., Iy xou o, rop&uetpo omd Tig Iy g, ..., [yqy, ov oprotel ue m popoer (o). Evo av oprotel pe

™ popen (B) xpetdletat TovAdyioTov Hio Topdpuetpo omd Tig Iy, ..., Iy KoL TV TopAuUeTpo

e Av 1 amelkévion oplotel pe TNy Hopon| (o) Tov TeAectn ISA mpémet ToL deSOUEVOL TOV CLVTIGTOLYOVV
OTIG TOPOUETPOVG Ty 1, ..., TIy4 VOL €xOVVY 100 Bel GTNV OVTOKEVTPLKT] Bdiom TPLY 0p1oBovY Gxécelg

ISA petafd avtdv Ko TV dedouévmy Tov topouétpov Iy, ..., I,

e Av M amewkdvion opiotel pe v popen (o) Tov TeEAeoTr) ISA mpémel o1 ovTOTNTEG OV €YOLV
dnuovpynOel omd To dedouévo twv mopoapétpov Iy, ... Ty ko Tly4 g, ..., TIypy | ©TO OVTOKEVTPLKS
cvotuo vo givon oto idto eminedo tafivounong PA.[43],[5] yio vo pumopel vor opiobel oyéon

KAGONG-VTOKABON G OVAUESOL TOVG,

e Av 1 aneltkévion oplotel pe v popeny (B) Tov teAect ISA 10 Gvouo TNG KAGONG  dev TPEmeL va

oAAoy Ol dtéTt dev Oa umopel var epaprootel 1 amelkdvion Tov opioTnKe.

O KoBoplopdg NG amelkdviong mov opileton pe Tov TeAecthi ISA yiveTo e TO TapoKETO GUVTOKTIKO

FOR TABLE <o6vouo sivoxos-
Iy, ., Ty ISA Thyyy, .o, Thyyy 1 K
FROM_PREFIX : mpobnual
FROM_POSTFIX : emiOnual
TO_PREFIX : mpoOnua2
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OpogA  f--m-mmo-= OpogB  f-----m-mo-

ZTEVOTEPOG OPOG TOV Evputepog opog Tov
opov B opov B

-----= O)EOT YEVIKELONG

yfuo 4.5: xéon evpvUTEPOL-GTEVHTEPOL GPOL GTNV OVTOKEVTPLKT Bdion

TO_POSTFIX : emiOnuo2
IF <dvouo medlov- = Tiun

Omov, eKTé¢ omd To Tedior Tov ovoPEPOMN KOV GTNV eloory®YT TNG evoTNToG 4.3, T0 <OVouo Tivoko-,
elvon 0 mivoukog dmov awvfikovy tow medio Iy, ..., Iy, Iyt g, ..., TTypy.

o voe doue éva mopaderyo xpriong tov telectn| ISA éotm 0Tt e€etdillovpe Lo oxeotokt fGon Tov
neprypbipel Ae€lkoypopikd Omcovpd. H Béon avtri mepiéyet tov mivaka evpitegotOgotL Tov TePLypaQet

TOVG EVPVTEPOVE OPOLG KEmoLov Gpov Kot opileton ca :

gvoUTEQOLOPOL | 6pOg | eVPVTEPOGOPOG

OmoV 0POS KATOL0G OPOG Ko evpUTEQOSOP0S €vag eVPVTEPOG OPOS TOL OPOoL 0p0s. Eotm Tdpo 4T ToL

dedopéva Tov TepLéyel o mivokag etvor

0pog evpVTEPOCOPOG

omooi Onlo

gvpUTEQOLOPOL
nepiotpogo | OmAa

QGAcLVOL Yépro

H oyéon mov meptypdpet Tov evpiTEPO 6P0 EVOS GAAOL POV GTO OVTOKEVTPLKS LOVTELD PUIVETOL GTO
yfua 4.5 6mov PAémovpe 6Tt amodideton pe tn oxéon yevikevong/egetdikevonc,

Téhog €otm OtL otV ovtokevipikn Boon €xel ewooyBel n kAdon Omia kol 1 kKA&on Wdoio ko
Béhovpe to dedopévol Tov Tediov Gpog Tov Tivorka VPUTEPOLOPOL VoL UETAPEPBOVY GOV VITOKABCELS TV

KA&oewv mov mepLypdpet To medio evpUTepogOPos . H ametkévion mov npémet va. oplotet elvou :
FOR TABLE evputepotOpot
0p0¢ ISA €vpUTEQOSOPO0G

H ameikdvion owth 0o €el cav amotéAecua 10 ‘onadi” Kot 1o ‘‘neploTpo®o’ vo etcoryHovv cov
VROKAGOELS TNG KAGONG OmAa evdd 0 ““‘@diouva” Ba ercoybel cov vrokidion tng kAdong Waoia dnmg

eaiveton 6to Zynuo 4.6.
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I\
7 N
’ N
|

oo TEPLOTPOGO doAovoL

- =

S_Class Level

O)EON YEVIKELONG

Syfuo 4.6: Tlapdderyua ypriong teleot ISA

4.3.3 Teieotic BECOMES_LINK

Me 1oV TeEAETTT| ALTO LETAUPEPOVTOL OYEGELS OVTOTNTOGC-YVOPIGUOTOC, TOV LGY V0LV OVAUECO GE OVTOTNTEG
T0V OYNUOTOC-TNYY, OTL AVTIGTOLYES OYXECELS OVTOTNTOC-YVOPIoUOTOG OVAESO GE OVTOTNTES GTO

oynuo-otéyo. O teleotiic BECOMES_LINK opileton oo :

FROM : I, ..., I1,
TO : HV-I—17 ceey HV-HJ.
BECOMES_LINK OvouoZuvOEGILov

Aéyeton 0g (0000 TIg Tapop€TPOG Iy, ..., T1y, Tlyy 1, ..., TIy4y, OV elvon medior nivoka Tov oyecLoK0D
GYNUOTOC KoL TNV THPAUETPO OVOUOZVVIEGLOV TTOV £lVorl GHVIEGUOS GTO OVTOKEVTPLKG GYTLLOL.

H é5060g mov mopdyeton omd ovThiv TNV omeltkovion eivon civdecsuol THmov OVoUaZvvIEGLOV

OVEUECOL GTIG OVTOTNTEG TOV dNULoVPYNONKaY omtd Tar dedouéva Twv mediwv Iy, ..., T, Kot TG ovTOTNTES
ToL dnurovpyRONKoy omd To SeS0UEVe TV TEdimV Iy 1, ..., ITy4y. Zvykekpiuévo to Sedopuévo Tmv Tedimv
Iyy1, ..., Iy Yivoviou yvepiopoto otig oviéteg mov dnuiovpyndnkoy omd to 6ed0uéve TV tedinv
I, ..., I,.
Ilepropropoi
o O mopduetpot Iy, ..., I, ITy, Ty 4 g, ..., TIy4y, wpémer vou avijkovv otov {810 mivoko Tov oyeotokon
oxMuatoc.

e O tedectiic BECOMES_LINK yio vo umopel vo epoplooTel xpetdleton TOLAGLGTOV UL TOPGUETPO

omd TG Iy, ..., Iy, por topGpetpo amd Tig Iy g, ..., Ty Ko Ty mopauetpo OVouoZuvoEsuov.

o Tol 3ed0UEVHL TOV OVTIOTOLXOVY OTIG TopopETPOoG Iy, ..., T1y xou Ilyyy, ..., Tl mpémer vou éxouvv

etooyBel oty ovtokevTplkt| Béion mpiv opteBovV ot oyEoelg YVOPIoUaTog LETOED TOVG.
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e To OvopoZuvOEGov dev Tpémel vor aAdaryBel 16Tt TdTE dev B umopel vor epaplocTel N ametkovion

oV OploTNKE.

O xoBopLoudg T ometkdviong mov opileton e Tov tedect’i BECOMES_LINK yivetou [ie TO TopoK&t®

OLVTOKTIKO :

FOR TABLE <o6vouo sivoxos-

FROM : II;,...,II,

TO : Tlyyr, -y Myyy

BECOMES_LINK ~<6vouo ovvoéouovs
FROM_PREFIX : mpobnual
FROM_POSTFIX : emiOnual
TO_PREFIX : mpobnua2

TO_POSTFIX : emiOnuo?2

IF <dvouo medlov- = Tiun

Omov o TOPOTEV®, EKTOG 0md TaL TESTOL TOV CVaLPEPOMKOLY GTNV elGorywyn TG evotntog 4.3, etvor :

o <Ovoua mivako>-

o mivakag 6mov oviikovy tow medio Iy, ..., Ty, Ty q, .oy Ty

¢ FROM,TO
10 FROM koaBopilel amd morég ovtotnteg Oa Eekivéiel o 6HVOESHOG oL Bo dnptovpynOei ko to TO

o€ TO1EC OVTHTNTEG OO KOTOAT|YEL.

e <6VOUO GUVOEGUOV -

KoBopilel To Gvopa Tov GuVHEGHOL OV Bal dNULOVPY™ Bel.

T vo dovpe éva Tapdderypa xpfiong tov teheot €é0tm 6Tl e€etdlovue o oyeclaky Béon mov
nepLypdoetl avtoxivnto. H Bdon vt meptéyel tov mivoka YoouaAvTOxLVITOU TOV TEPLYPOPEL TO Y PMULOL

TOV VTOKIVITOV TTOV orviikovy otn Béion ko opileton co :

HOWUOAVTOXLVITOV | KMIUKOCAVTOKIVIITOL | XPpOUOL

O6mov xwdLOgAvToxLVITOV KOBOopileL To owtokivnTo Ko Yowua kabopilel T0 xPOUO TOVL CVTOKLVHTOV.

Eotm tad)pa 611 To dedopéva Tov TePLEEL 0 Tvokog elvor

KOMKOGAVTOKIVITOL | Y pdUaL

xowuoAvroxwvitov| H 9898 KOKKIVO

H 9090 TpaoLvo
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EXEL_YPWOUOL

——=  O)EOM YVOPLOUATOG

yfuo 4.7: Txéon ovEueco 6TV KAGoTM Avtokivnto kot Ty KAGon Xpouo 6tny oviokevtpikn féon

Téhog €0t 6TL oTNV ovToKkeVTPLKN BAon €xel etcoyBel 1 KAGon Avtoxivnto ko 1 KAGom Xowuo Ko
€xeL oprotel oVEIESO TOVG O GVVIEGLLOG ExEL_y U0 TG PoiveTa 6To o 4.7.

OéLovue VoL L0 O0VV GTNV OVTOKEVTPLKT| BAOT) O GYXEGELS TOTOL EXEL_Y QWU OVOUESH GTOL SESOUEVQL
10V eSOV HWALHOSAVTOXLVHTOV KO TOV eSOV YOWUa TOL TEPLYPEPEL O TIVOLKOG YODUAAVTOXLVATOU.
Eniong yvopiloupe 411 Tor vtokivnTa €rouv elcay el Le to Tpdonua ‘orvToKivnTo™ Ko ToL P WUOTOL LUE
T0 TPOHOMUOL ““YpdUA”, KoL VTS TPEMEL VoL TO AGBOVUE LTOYN LG OTOV KaBOPLoUd NG ametkdvions. H

omeKOVIoT oL TTPEneL voL 0ploTel elvon :

FOR TABLE yx0wuaAvTOXLVHTOU
FROM : nwdix0cAvToxLViTOU
TO : yowua

BECOMES_LINK éxet_yowua
FROM_PREFIX : avrtoxivnto
TO_PREFIX : yowuo

H amelcdvion owtr| Bo €xel cov omotéheopo vor dnpovpyndel évog cOVOECUOG te GVopoL Exel_yomua
ovapecso 6To “‘ovtokivntoH 9898 ko 10 ““ypdua KOKKIvo™ Kon Evog koo GHVIEGUOS OVAUECO GTO

“avtokivnto'H 9090 ko 10O ““ypdOUaTPEoIVO” OTwS Poiveton 610 Tynuo. 4.8.

4.3.4 Teleotic BECOMES _DEPENDENT_OBJECT

Me ToV TeEAEGTN QLLTO LETAPEPOVTOL GVVOETEG OVTOTNTES TOL GYNUOTOC-TNYNG GE LOVOTATLO OO
oveEGPTNTEG OVIOTNTEG KOl GLVIEGLOVG OTO GYTUO-GTOYOC.

O tedeotric BECOMES_DEPENDENT_OBJECT opileton cow :

IT; BECOMES_DEPENDENT_OBJECT My, ..,M,

Aéyeton g €i00d0 TV mopdietpo I, mov elvorl medio mivoko Tov GYECIOKOD TYUATOS KOl TIG
TOPaPETPOVG My, ..., My mov elvar povorditioe oty ovtokevipikn Béion.

H popon tov Lovoratidv avt®v My, 6mov 1=1,...,u elvor

AvTixeluevol.20voeouog 1- Aviinelievo2. 20voeouog2- Aviixeluevo3...2uvoeouog(N-1)- AviiuneiuevoN .
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EYEL_YPWUL
Avtokivnto ) ) Xpouo
: i .
T .
: S_Class Level
avtokivnto HK9898 XPOUC KOKKIVO
owtokvnto HK9090 : XPOUCL TPOLOLVO
Token Level

———=  O)EOM YVWPLOUATOG

oyeon to&vounong

yfuo 4.8: Tlapdderyua ypriong telecti BECOMES _LINK

To k6Be évo and Ta M, kaBopilel To TAPEG LOVOTALTL, TOL TPEMEL VO koAoVONOeL, Yo var petoBodpe

oo TNV KAGom Avtikeipevol, Tng ovtokevipikig Bdiong, otnv kAdon AvtikeipevoN.

H €50605 mov mopdryetot omd vtV TNV omelkOVIion eivorl ovidTnTeg Ko GUVOECHOL €TGL MOTE VoL

GYNUOTIEO0VV GTNV OVTOKEVTIPLKT PEOT Ol TEPINTAOCELS TV M, , Ue 1=1,...,1L.

O A6yog mov yperdleton, o TéTolo omelkdviomn, elvon 6Tt ToAAEG Popég TopovGLaleTan N oLvEyK,
éva medio pog oxéong va petacynuotileton e meplociTepa omd Vol oV TIKEILEVD KOl GLUVIEGLOVE GTNV
ovtokevTplkn Béion, Adym Tov VILEPYOVTOC OVTOKEVTPLKOV GYNUOTOC. O TEAEGTNG aLTHG €YEL GOV GKOTS
TOV Vo TopBiyel OAEC TIG OVTOTNTESG KOl TOVG GLVIEGUOVE oL ypetdlovton Yo vor dnuiovpynbotv ot
TEPINTAOCELS TOV LOVOTOITLOY M. O TeAectg 0LTOG OmOTEAEL OVGLUOTIKG (oL GUVOEST] TV TEAEGTMOV

BECOMES xouw BECOMES_LINK e Leplkég okOUOL TPOGONKES TOV OLVAPEPOVTOL TTOLPOKAT.

Y& OpLoUEVEG TTEPIMTACELS TVYCIVEL TO Tedlo mov BéAovpe vo petopepbel vor elvon chveeto. No
omoteAeitot ONAadN amd TOALG TupoTe, KoBévo amd auTd ToL OTtolo: TPEMEL VoL LETOOYNUOTIOTEL amd
U6vo tov oe évol OAOKANPO povomdrtt. TMopdderyuo eivon ov nuepounvieg tov tomov HH-MM-XX 1
HH/MM/XX 1§ HHMM.XX K.T.A., 6TOV
10 HH mpénel va petocynuotiotel 6e Huepounvio.uépa- Mépa.,

70 MM rnpénel vo petocynuortiotel oe Huepounvio.ufivoc- Mivog kon

10 XX mpénel va petocynuotiotel 6e Huepounvionétog- Etoc.
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o vo avtpetomodody Aowmdv ot avéykes tétolov €ldovg medimv diveton M duvoTdTnTo VoL
KOOOPLoTOVV TEPLEGATEPOL Ol €V LOVOTIATLOL, Ve Yo KAOE Tufipor Tov ediov. To g ympilovton to
TUALOTE oLTE HeTaED ToVg To KoBopilel o xpiotng. Tevikd emttpénovton 300 (01 oy WPLOTIKOV TOV

etvor toe €€Ng : </ = Kou < - =. TELOGC, yior KOO TULOL TOV Tediov Tpénel vor 0pLloTel Ko évol LoVOTTETL.
Ilepropropoi

e Eav 10 medio mov 0élovpe vo petapepBel amotedeiton oumd mepltocdtepo omd Vol TUNUOTOL, TPEMEL

voo oprotel omd évor LoVOTETL Yo, KOOE TUTLLOL.

e Onwg elmope 10 KGOe LOVOTATL (€L TNV TOPOKAT® LOPOPT] :
AVTIREIUEVO 1. ZVVOEOUOG- AVTIREIUEVO2. ZVVOEOUOG. .

AToTelTON TO TPWTO OVTIKEIUEVO TV LOVOTHTI®MV oL opilovTal oe pow aetkévion vo elvor o

1010 yroe OAal. AnAodny GAoL ToL LOVOTIETIOL VOL €£X0VV KOWVT] o).

O xaBbopiopndg g aneltkéviong mov opileton pe tov telectiy BECOMES_DEPENDENT_OBJECT

yiveton pe 1o mopokdtm CuVTOKTIKG :

FOR TABLE <o6vouo sivoxos-

I, BECOMES_DEPENDENT_OBJECT
PATH : My, ..., M,

FROM_PREFIX : mpobnual
FROM_POSTFIX : emiOnual

IF <dvouo medlov- = tiun
SEPARATOR = < [ 1} - >

Omov, exKTé¢ omd To Tedior Tov ovoPEPOMN KOV GTNV eloory®YT TNG evoTNToG 4.3, T0 <OVouo Tivoko-,
etvan o wivokag 6mov avrikel to medio I1;.

o vo dovue évar mopdderypuo ypriong tov tedecty BECOMES_DEPENDENT-OBJECT éotw 6t
e€etdllovpe o oxeolokn Béon mov mepiéyel tov mivoko yevébita. O mivokog owtdg meptypdeel To

vevéba Tov avOpdrwy Tne Bdiong Ko opiletal cav :

yevébiLa | nuepounvia

6mov nueoounvia, nuepounvio yevedAimv kdmotov avpdmov. Eotm tdpo 1t o dedopéva mov TePLEyeL

o mivakog etvon

nuepounvio
12/3/1990

yevéOlia
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uepaL

———=  O)EOCT YVOPLOUOTOS

Synfuo 4.9: TevédAlo

TéL0G €0Tm OTL TOL YEVEOALOL TTEPLYPAPOVTOL GTO OVTOKEVTPLKO LOVTELD OIS POiVETOL GTO Xynuo 4.9.

OEAOVUE VO ELGAYGYOVUE GTNV OVTOKEVTPLKT BAomn Tig nuepounvieg yeveOAlmv Tov meptypipovTon
GTOV TVOKOL YEVEOLLD Y10l VOL TIG GLUVOEGOVUE OLPYOTEPTL LLE TOVG OVTIGTOLYOVG otvOpdmovg. H amelkévion

OV TPEMEL VOL OPLOTEL elvart :

FOR TABLE yevéOlia

nueoounvia BECOMES_DEPENDENT_OBJECT

PATH : T'evéOha.nuegounvia_yeveOdiwv-Huepounvio.uéoa-Méoa,
I'evéOhia.nueoounvia_yeveOAiwv-Hugoounvio.unvag-Mrvag,
I'evéOha.nueoounvia_yeveOAiwv-Hugpounvia.etog- ETog
SEPARATOR =\

H omeikévion ovty 6BOo  €xel ocav  omotéhecuo.  vo  dnuovpynfolv ot ovidtnTeg
““12/3/1990‘TevéOla”, “12/3/1990°‘TevédaHuepounvio”, 12/3/1990 T'evéOAio Huepounvio Mépa 12,
““12/3/1990°T'evéOlo Huepounvio Mivag3” kot “12/3/1990‘Tevédiia Huepounvia‘Etog 1990 6mmg

emiong Ko ot Ko TdAAN Aol 6VVEESHOL HETOED TOVG dTG eoiveTon 6to Ty 4.10.

4.4 Oplouo6g onerkovicemv HEGm EEVOV KAELOLOV

>11g oxeclokéc Paoelg dedopévav etvor dradedopévn n évvola Twv Eévov xdetduv. Zévo kAeldl evig
nivaxo Aéyeton évo medio Tov | 0 GLVILUGUOS OPLOUEVAV TTESI®Y TOL TOV KMOTEAOVV YioL €vay GAAO

nivako kOplo kAewdl. H yprion Eévov xAeldidv yivetou ocuviiBwg oe mivokeg mov ekepdlovv oyéoelg
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gpounvio. yevebilwv
@ PRV ¢

12/3/1990T"evebAL0L

12/3/1990I'eveOA10HuepounviaMepeg12 1‘.‘

12/3/1990T eveOAMOHUEPOUNVIOMNVEGS ™ oo ‘;“
12/3/1990I'eveOA0Hpepoun viatETog 1990 ‘

——=  O)EO0T YVWPLOUOTOS
TR GyeoT) TEpITmonG

Synfuo 4.10: Topdderypo xpriong tehect’iy BECOMES_DEPENDENT_OBJECT

ovapeco 6tor dedopéva GAL®V TvaKmv. ETol yior tapddetryio oy Oewp1iCOVUE TOVE TIVOKES

Eoa | ovOUOZ®OoV | KOIKOSZMOoU

eion | €ldog | kmdkOcEidovg

Coa_eidn | KoOMKOGZHDOoV | kmIKOCEIdovg

O mivaxog Coa meprypdipel (oo Ko €yxel mediow To ovouaZwov, mov eivol To évoua tov {dov kot
2WOLHOSZWOoU, TOoL elvor Pio TouTtdTNTo ToL KoBopiler povadikd to (o kot amotelel kAeldi Tov Tivoka.
O mivaxog eion meprypdoet eidn Comv kot €xel medio To eldog, mov elvor 10 Gvoua Tov €ldovg Ko
2wOOSEldovs, mov elval por Torutdtntor mov kobopilel povodikd to €idog kot amotedel KAeWS TOL
nivako. TéAog o mivokog Coa_eidon cuoyetilel Ta (oo pe to €10M Tovg Kou €xetl medio o xwdxdgEidovg
KO xOx0sZwov. To medlor xwOrdGEIO0US Kol xwdtxosZwov omoTeAo bV KOplo KAeWdl tov Cwa_eidn
0ALG TO KGOE éva Egxmprotd amoteAel EEvo KAELHL.

Avté Tov B€Aovue elvon vor HeTopepOOVY GTNV 0VTOKEVTPLKT| Béiomn ot oyéoelg Twv Lowv Ue o 1M

TOVG TTOV TEPLYPAPOVTAL At ToV Tivorka Ca_elon. Tio var yivel ovutd opilovpe TnVv ametkévion
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FOR TABLE Coa_gidn
FROM : nwdixdcZwov

TO : %wdxocEidovg
BECOMES_LINK éyeL_etdog

vroBétovtog 0Tt Tor Lor GLUVIEOVTOL e TOL 10N TOVG GTNV OVTOKEVIPLKT Pbion pe GLuVIESHOVE THTOV
éxeL_eldog.

AVTO OV LETAPEPETOL GTNV OVTOKEVTPLKT BEom 0TV cUYKEKPLUEVT epinTmon dev elvot ol GYEoeLg
ovapeco oto Tedla xwOHOSZWov Ko xWOXOSEIOOUS OAAA 01 GYEGELS OLVEEGO OTLG OVTOTNTEG TOL
OVTITPOCMNEHOVY QVTE ToL TEdloL IMMAOOT OXECELS CVAUESH OTA dESOUEVD TOV TTESTOV OVOUXZMDOU TOL
nivoxo oo kol tov medlov eldog Tov mivako idn. Etol otnv oviokevipikt| fdon dev petopépovton
OYE0ELG AVAUESO GE OPLOULOVS, LLOL KO TOL X(WOLXOSZWOU Ko xwotxdSEidovs eivat opBuol, aAAd oxéoelg
ovapeco oe ovoporto Lowv Kot to €10m tovg. T yivel BéPota vty N ovTIKatdoToon TPENEL VoL )€l
IMAwBEel. 2NV cuykekpLUévn Tepintwon mpémetl va €xel SNAWBEL OTL TO XWAKOSZWOV AVTUTPOCHOTEVEL TO
nedio ovouaZwov tov ivako Swa kot T0 xwotxos Eidovs avtimpocwneel To medio (005 Tov Tivako e(0m.
H avtinposonevon ot SnAdveton 6tn @Aom KoBoplolol ToL GYEGLOKOV GYHUOTOC LEGM TOV CYEGEWY
KOPTESLOVOV YIVOUEVOL OV opilovTon avépesa 6tovg tivakes. To GHOTNUO KOTA TNV AgLTovpYic TOL

ovolnté tétotov eldovg oyéoelg kot Tig epopUoLet. ETot ov o1 Tivorkeg meptéyovv To Topak Gt dedouévol

OVOUOZ®DOV | KOIKOCZMOL
Caa
yérto 15
eldog KoOKOGEIdovg
eion | OnAooTiKd 103
SapKoedryo 175
KOMKOGZMDoV | kmdkOCEIdoug
Cwo_elon 15 103
15 175

ovTo oL ol peTapepBel otV ovtokevTpikn Pdon elvon civdecuol avauesa 6to “yarto’ Ko To
“ONACTIKA”, ‘Topro@bryo”, OTmg poivetal 6to XyMuo 4.11.
4.5 Ovoporooocio

Ztnv evotnto oruTr| 00 0l 0ANO0VLLE LE TO TWE TOLPVOLV TO OVOUO TOVG TOL SESOUEVH KOTE TN LETOUPOPEL,

TOVG GTNV OVTOKEVIPIKT Béon. Tevikd 10 dvopo avtd (mov omotedel 10 Aoyikd TOVG dvouo Yol TO
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exeL_€100g
Zwo, R

S_Class Level
Zoprodoryo
Token Level

'''''''''''' = oyeon to&vounong
GYECM YVOPLOUOTOG

yfuo 4.11: Tlopdderypo petopopds dedouévav e xprion EEvou KAELS100

OVTOKeVTPIKS cvotnuo) eivor To 1810 He To TePlEOUEVO TOVG GUUTANPOUEVO Old TO TTPddnuo 1 TO

eniOnuo (evotnro 4.2.2) mov €xet opicel o ypMotne. Etol 10 teAikd dvouo oynuotileton cov :
Tehnd Ovoupa = IIpoOnua + Aedouévo + EmiOnuo

AT 1o Vel Y100 GAOVE TOVG TeEAeGTEG ekTOG amd Tov BECOMES_DEPENDENT_-OBJECT.
Ytnv nepintmon 1ov 1edect’y BECOMES_DEPENDENT_OBJECT eneldn to 6edouévol Tov mopdyovton
6tov oplotel T€To10L £180VG AmELKGVION elval GUVOETOL KO 1 LETEOPOIGT YIVETOL CLLTOUOLTOL, TOL OVOLOLTOL

TV OVTOTHTOV Tov oynuatilovion eivon ko cvtd cvveeTa. H uébodog mov arkoAovbeiton eivon n e€ng :
AvTixeluevol.20voeouog 1- Aviineiuevo2. Z0voeouoc2- Aviineluevo3...

Eav 10 mopordveo eivor m doury tov povomortiov (evotnto 4.3.4) 10TE TO TPMOTO OVILKEIUEVO
mov  Kotookevdletor kou  yiveror  mepimtwon g kKAGoNg  Avuxeiuevol maipvel  dvopo
Agdouévol ‘Avuixeiuevol.  To emlOuevo ovTiKeilevo TOL Kotookevdleton ko yiveton mepintmon
me kAGong Avrtixeluevo? moipvel Svouo T0  GVOUOL TOV  TPONYOUVUEVOL OVTIKEIUEVOL GLV
Aedouévo2 ‘Avtixeiuevo2 dNiodr| teMkd maipvel Ovouo Aedouévol ‘Aviixeiuevo I ‘Aedouévo2 ‘Avtixeluevo2.

Avtd¢ 0 TpéTOg ovopatodociog cuveyileton yiow GAo ToL avVTIKEILEVO TOL dNULOVPYOVVTOL KOTE TO
GYNUOTIOUS TOL LOVOTOITLON. MGVO Yo TO TEAELTOLO OVTIKEIUEVO TOV LOVOTOITLOU YiveTon EAEYYXOC OV
etval Bootkdg TOmog Tng ovtokevipitkig féone. Eav eivar moipvel Gov Ty T0 €KAGTOTE TUTUOL TOV
dedopévou m.y av elvarl 1o dedouévo nuepounvia pe popeny 12-3-95 kot 10 12 avtiotolyel oe pépeg ko
etva aképonog otnv oviokevtpikn féon, Oo ndpet to TeAevtoio Koppdtt Tiuny 12. Eav dev elvat foctkdg

TOTOG TNG OVTOKEVTPLKNG Péiong ovoudleton dmme KoL To TPOTNYOVUEVH, VTIKEIUEVOL.
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4.6 Ilepropiopoi

4.6.1 Mopon oxec1LoK0D GYNUOTOG

Eivol yvooté and m Bewpio tov Bdoewv dedopévav Tt elvar kovovikonoinon [64],[34],[20]. T vo
UTOPOVV VO EQOPLLOGTOVV e EMLTVY IO OL TEAEGTEG TOL OPIioTNKOV EIVOIL ATOPOLTNTO TO GYECLOKO GYMULOL
vo elvoil KovovVIKOTOIMUEVO o€ ToVAGLotov Tpitn kavovikny poper (3NF). Avtd onuodivel 01t oe éva
nivoko dev Tpémet n T evog mediov voeaptdron omd TNy T evog GAAov mediov. Gt TéToto BélovE
vo cupPoivel yioti ol TeAectég mov opioTnkoy umopovv va epopuolovion oe évo Ko Pévo mivoka Ko
dev umopovv vor AdBouv vTéym Tovg TG GYECELS OLLTOV TOL TivorKo e GAAOVS. Evo mopdderypo o Kével
o QovePO Tt TPoPAUaT UTopovV vor dnuiovpynbovy oe mepintwon mov N Tiun evég mediov e€aptdton
oo TIG TEG eVOC AAAOL Ttediov. To Tapaderya mpoépyetal ord Ty emtkotvovio MITOX/CM- AEIQ.

Eotm o mivokag chronologies mov meplypdel xpovoroyieg ko €yel T Lopen|

chronologies | chronid | chronbegin | chronend | chronlikely | chronology | chronkind

Omov chronid to k¥pLo KAeWl TOoVL mivake, chronbegin xon chronend ypovoAoyleg apyne Kot TEAOVG
neplddov avtiotorya, chronlikely m mBovitepmn ypovoroyia e wo mepiodo, chronology 10 Gvouo TG
neplddov Kou chronkind to €180¢ xpovoroyiog mov umopel va eivou tepiodognuepounvio m.X 1\ nuepounvio
w.X.

Ot amelkovicelg mov Béhovue vo opicovpe eivon :

e 10 medio chronology vo petopepOel oty ovtokevtpikt féomn cov mepiodog (Period), av To chronkind

etvan mepiodog, pe apyn ko T€Aog meplddov Tig xpovoroyieg twv chronbegin ko chronend.

e 10 medio chronology vo petapepBel otny ovtokevtpikn féon cav nuepounvia w.X (JulianDateBC)

awv 10 chronkind eivon nuepounvio .X 1§ cav nuepounvio w.X (JulianDateAD) awv to chronkind eivoi
nuepounvio w.X.
O 1p6TOo¢ Le Tov omolo meplLypdipovTon ot Ypovoroyieg 6to poviého tov  AEIQ [3] goivetol 6to Zyfuo
4.12.

Yvveyilovtog 10 Topdderyno PAErove 6Tl 01 YpovoAoyieg elvor cuvdedeléveg Ue ovTIKEILEVOL TNG

Béiong péow tov mivoko objchrons mov €yet tn LopoN :

objchrons | chronid | objectid | chronkind

Omov chronid koBopilel tnv xpovoroyia, objectid koBopilel To avTikeipevo mov €yel cuvoebel pe v
xpovoroyio ko chronkind xo®opilel 10 €160 TNG GYEONG TOL OVTIKELUEVOL LE TNV X POVOAOYid TO omoio
umopel vo elvor KoToiokeLT| avTIKELEVOD (creation) 1 yprion avTikelévou (use). Ot oxéoelg outég ueta&v
OVTIKELUEVOL Kou X povoroyiog 6to Lovtéro tov  AEIQ [3] eoivovtol oto Ty 4.13.

OEAOVUE TOPOL VOL GLGYETICOVUE TIG XPOVOAOYieg e Tor orvTikeinevo e Baon tow mepleyOUeVa TOL

nivoko objchrons kou VIToBETOVTOG OTL Ko o1 XpovoAoyieg ko tor avTikeipeva €govv elcoybel otnv
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JulianDateAD JulianDateBC

~  O)EOT YEVIKELONG
GYECN YVWPLGULOTOS

ynfuo 4.12: Xpovoloyiegoto  AEIQ

created

Artificial Object PhysicalCreation

usedfor

———= O)(E0TN YVOPLOUOTOG

””” > O)EOM YEVIKELONG

yiuo 4.13: Tyéoelg kKataokevig Kot xpiong LEToED avTIKEUEV@VY KoL XpOVOAOYLdY 6Tt0  AEIQ
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KOTEAANAN B€omn otnv oviokevipik Bdon. Eotm 611 6éhovue vo cuoyeticove v xpovoroyio
KOTOOKELTG eVOG ovTIKELUEVOL e To owvTikeipevo. Edd axpipog opyiler 1o mpdPAinua. To vor yiver n
GLGYETION TPENEL VoL avapepBoVULEe oTNnV Tivoka objchrons oAAG amd ovTdv yvmpilovpe TL Tpdrerton
YL TNV XPOVOAOYioL KOTOGKELTG TOV OVTIKEIEVOL Ko Ol To €1d0¢ NG xpovoroyiog ot Etol dev
Eépoupe av m ypovoroyiow vty eivon mepiodog 1 ypovoroyia m.X 1 xpovoroyio w.X. Omdte dev Eépoupe
TG VO oVOLPEPBOVLLE GE QLLTIV YO VOL TNV EVTOTIGOVLE GTNV OVTOKEVTPLKT BEOT KO VOL T GLUVOEGOVUE
UE TO avTikeipevo.

To mpoPANUe cvtd dev Bar VIPYE oV TO GYNUO TNG PAONG MTAV KAVOVIKOTOIMUEVO KO VPOV
TPELG TVOKEG TEPLYPOLPTIC X POVOAOYLAV : VOIS YIOL X POVOAOYiEC TOV elval Ttepiodot, Evog yio xpovoroyieg
nov elvon w.X ko évog Yo xpovoroyieg mov elvon WX, ol eniong VAP OV TPELG TIVHKEG GLUGYETIONG
OVTIKELUEV@V LLE TO OvTioTOLYO 180G X pOoVOLOYiOG.

IopSAho oL 01 TEAECTEG OploTNKAY €TCL MGTE VO UTOPOVV VO OVTIUETOTIGOVV KOKO GYESOOUS TOV
oyeolokol oynuotog (evétnta 4.2.3), n Poribelar Tov UTOPovV VoL TPOCPEPOLVY GE TETOLEG TEPUTTWOELS
eltvanl mepropiopévn. Ta vo elvol Aomdv olyovpar eXLTUYNG N EQOPUOYT TWV TEAECTMV KOl VOL UMV
VILEPYOVY OPOCUEVO OTOTEAEGLOITOL TTPETEL TPATA VO KOLVOVIKOTOINOel T0 GYectokd oxUa e LopPi

tovAdylotov 3NF.

4.6.2 Eoopuroyn teheot®v o€ Tivokeg x0pic KOPLo KAELSL

>11¢ oyeolokéc Paoelg dedouévmv pmopel vo Bpebovv mivakeg mov dev €xovv kAeldl, Tétolol mivokeg
Aéyovton aobeveic oviotntes. H epoployn TV TEAESTMOV G T€T010V €100V¢ Tivokeg dev Bl €xel cwoTd
omoteAéopata, Topd Lévo kotd THyM. To vo SlemoTtdcovple to ylorti cupPaivel ovtd og eetdioouue
TO TOPEIELYULO TOV LKOAOVOEL.

Eoto o nivoucog docoAnypieg pe tpia medio aptbuds-6ocoimpiag, nuegounvio kot wood. Omov aptfuds-
docoAnyiag elvon op1OUdg docoinyiog, nuepounvia, n nuepounvio tov €ywve n docoAnyio KoL 1000 T0
1066 ¢ docoinyioc. O mivakog owtdg dev €xel kAeldl yrorti ot Tég Kavevdg omd Tar medior Tov dev
unopovv va kobopicovv povodikd ke ypouury tov. o vo, amokTioel KAWL o wivokog avtdg Bo
énpemne voL ToL TPootedel éval ok tedio, o aplOudg Aoyoplocov TG S0GOANYIaC, OTETE 0 GLVIVAGUOG
op1OpoH Aoyoplocoro® Ko aptBuot docoAnyiag o amoteAovGoY KAELSL.

Eotm 611 0 mivorkog €xel To TopakGTo dedouéval

op1OUGS-00G0ANYioG | nuepounvia TG0

S000ANYIiES 11 12/05/90 5000

11 03/11/91 1.000.000

Eniong éotm 611 01NV oviokevtpikn Bdion €xovpe to LovtéAo mov @oivetal oto ynuo 4.14, dmov

vroBétovpe 6t KABe mepintwon g KAGoNS AodoAnyies mpémel vo elvon povoditkn pe pio nuepounvio
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niepou VL

AoGOANYLES

TI0OCO

GYEOT YVWPLOUOLTOG

Synfuo 4.14: Movtého AoGoAnyiog 6Ty oviokevTplkr| Béon

Ko éva 1ocd. Eov OeAiGoupe vor LETOQEPOVUE TOL OeSOUEVOL TOV THVOKOL OOOOAMPIES  GE LTI TNV

ovtokevTplkn Béion, Bo mpénel vor opiGoLLE TIG OMELKOVIOELS :

FOR TABLE docoAmyieg
FROM : apibudg-6o00Ampiag
TO : nuepounvia
BECOMES_LINK nugoounvia

FOR TABLE docoAnyieg
FROM : apibudg-6o00Ampiag
TO : mooo
BECOMES_LINKmT000

To amotédecpa Oo elvon va LeTa@epBovV 61N ovTokevTpikh Béomn d0o docoAnyieg e tov {810 op1Bud
Ko SLoipopeTikég nuepounvieg Ko mood. Aniadn 0o petapepBel n docoinyio pe kmdikd 11 pe dvo
nuepounvieg 12/05/90 ko 03/11/91 ko dvo mwood 5000 ko 1.000.000. &1t tétolo Bow odnyrioel v
oVTOKeVTPLKT BAOM GE AlGLVENT| KOTAGTOOT).

TMopdpoteg KoTooTAGELS UTOPOVV VO ELQOVICTOVV KOl Y10 AAAEG TEPLTTMCELS EQOPUOYNG TMV
TeEAECTAOV O€ Tivokeg xopic kOpLo kKAeWdl. H Abom oe autég TIg mepntmoelg eivol va Tpootedel otov
VoKD TO KUTAAANAO YVOPIGUO (DOTE VOL TOKTHGEL KAELH KO KOTOTLY VO, EQUPLOGTOVV Ol TEAEGTEG,

v mopovoo epyocic Bewpolie GTL GAOL 01 TIVOKEC TOV GUUUETEXOVY OTNV EMLKOWV®VIOL €(0UVV

KOp1o kAeldi to omoio mpémel vor nAmveton dtov opileton 10 oXeGLHKO GYTUOL.
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£QOAO10 5
Metdopoon npice®mv 6To OE00UEVO

310 KEPAAOLO 3 ovoPEPONKOUE OTO GUOTNUO UETOPOPEC TV OedOUEVOV KOl OTO KeQGAoo 4
ovopepOfKope ota €101 TOV CMEIKOVIGEWV OV UTOPOVV VO 0PLGTOVV avaIeSH 6e dVO GYUOTOL.
¥10 Ke@AAOL0 oLTO Bar avaeepBove 6To0 TG akplBO petoppdlovion ot ddpopes CAAOYEG, OV
epopuolovion ot dedopévo TG GYecLoKNG Péong,and o0 GHOTNUO UETAUPOPAS dESOUEVMY, KOTE TN
UETOLPOPE TOVG OTNV OVTOKEVTPLKY| Bdion. H petdopaon Tov oaAlaydv avtdy e€aptdton and to idog
TV OmELKOVIGE®Y TOL €0V 0ploTel Yo ToL dESOUEVEL. Ol OALOYEC QLLTEG TPOKVTTOVY OO TNV EQUPUOYN
TOV TPEEEMV TNG ELoaYWYNS, EVIUEQWONG KOl OLayoaqrs oto. dedopéva TG oyeotoknig fdong. Omota omd
ouTég oVUPel otn oxectakn Béon, oe TVOKO TOL GUUUETEYXEL OTNV eMKOVOVia TV 00 Bacemv, Tpénel
Vo EQOPUOCTEL KO 0T0L Oed0UEVOL TNG OVTOKEVTPLKNG Ao,

o vo elvorl Tévto emtuyeic ol UETOPPEoELS TV OAAAY®Y oL €xouv TPokVyel amd mpdelg
EVNUEPMONG KOl SLOrypOPrig OTOLTEITOL O XPTIOTNG TOV OVTOKEVIPLKOV GUGTHUOTOS VOL UMV OLAAOLMVEL
To. dedoUEVa TOL ELCAYOVTOL OO TN oxeclokn Péon. Xe dopopetikn mepinmtwon Bo dnuiovpyeiton
ooLVETELD LETOED TV §V0 Bdoemy, TNV omoio To GHOTNLO LETAPOPEC dedouévmy dev umopel vo eA€yEet.
O YPNOTING TOL OVTOKEVIPLKOV GLGTHUOTOC Uopel vou ovoryvopicel tor dedopéval Tov €xouv TPoEADEL
amd T oxeolokt B&on amd To yvdpiouo pe dvopo comes_from_base! 1o omoio €xel cav T To dvoua
¢ BEong amd OTov TPOEPYOVTAL.

11 endueveg evotnreg 0o pehetnBel n kGOe PN EexwPloTd Ko 1 EQUPUOYT TNG O OXE0M UE TIG
omelkovioelg mov €yovv oplotetl. Ipénel vor ovoupepBel dT1 0 Mnyaviouds Metdgoaons xot Metagoodg
Agdouévarv (evotnto 3.3.5), mpv UeTaQéPeEL OmolodTote oAAoyry €xel epoplootel otor dedopévar g

OYECLHKNC PAONG GTNV OVIOKEVTIPLKY, KEveL To €ENG

1. E€etdlel av €xel oprotel cuvOKkm (evotnTa 4.2.3) Yo TNV €QOPUOYT TNG OMELKOVIONG KOl OV EYEL,
e€etdillel av 1oyvEL TPV TPOYWPNCEL TNV TOPOYWOYT| KAIKO Ylo. LETOPOPE TNG CAAXYG GTNV

ovtokevTplkn Béon.

'To yvidpropo comes_from_base mpootifeton oe GAa. T, SeSopévor Tov TPoépovTon omd TN OYEGLOKT Ao Kot T HETaQOpE.
TOVG GTNV OVTOKEVTPLK.
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2. EEetdlel ylortnv eQoproy Tov TpdEemy TG dtarypo@ig Ko TN evnuépmong ov €xet emttponel amd

70 XPNOTN M LeTOPOPA TOVG (evoTnTa 3.3).

3. Xe mepinton dedouévemv Yo Tor omoio eV €xel oploTel AMELKOVIOT), ayvoOoHVTOL Ol OAAOYEG TTOL

oG €youvv cuuPet kon dev yiveton kopio LETHQOPA GTNV OVTOKEVTPLKT Bdion.

5.1 Ewcoyoym

oté TV TPEEN NG etoaywyns ewodyovton dedouévor i oxéoelg peto&h dedouévov otn Péon. H

Sdtadikocio Tov akoAovbeitol oe KGO TEPIMTOON OVAAOYOL LUE TNV OMELKOVIOT| QOUVETOL TTOPAKET.

5.1.1 H etcoyoyi ot oxéon ue v onetkévion BECOMES

Onwg eldape otnv evotnra 4.3.1, pe tov 1eAecti BECOMES umopovue vo. Kofopicouvpe anelkovicels,
Ue Tig omoieg dedopéva medimv evog mivoka YIvovTol TEPITTMGELS KATOL0G KAGOTNG TOL OVIOKEVTPLKOV
GYNUOTOC. e LTV TNV TEPINTMOOT Yol VoL YIVEL I LETOLQOPEL EAEYYXETON EAV TOL SESOUEVOL TOV TTEPLEYOVV
outd To tedia elvon kevd. Eowv dev elvon Kevdl, mopdyeTon KOdKOG 6TV YAMGGH E1G0YWYNG dESOUEVMV

NG OVTOKEVIPLKNG PAOMG OV TOL KAVEL TEPITTMOCELG TNG KOOOPLOUEVTC KAAONG.

5.1.2 H eltcoyoyi ot oxéon ne v onetkévion ISA

Onwg eldope otnv evotnta 4.3.2, ue 1ov tedecti ISA umopolue vor kobopicovpe omelkovicelg, e
T1g omoieg dedouéva medimv evég mivoka yivovion vTokAGoelS KEmolog KAGONG TOV OVIOKEVTPLKOV
GYNUOTOC. Xe LTIV TNV TEPITTOON Yot VoL YIVEL 1) LETOLPOPE. EAEYXETONL OV TOL SEGOUEVD TTOV TTEPLEYOLV
outd To tedia elvon kevd. Eowv dev elvon Kevdl, mopdyeton KOKOG 6TV YAMGGH, ELGOYWYNG dESOUEVMV

NG OVTOKEVTIPLKNG PAoNg oV ToL KEvel VTOKAGGELG TNG KaBoplopévng KAGoNG.

5.1.3 H eicoyoyi ot oxéon ne v onetkévion BECOMES _LINK

Onwg eldope oty evotnra 4.3.3, pe tov tedecti BECOMES_LINK pmopotue vor Kobopicovpe
omelkovicelg, Ue T omoleg dedouévor medlmv evog TvoKo eVEVOVIOL UE GULVIECUOVE KETOLUG
cuykekpuévng katnyopiog pe dAlo mediow tov idov mivakoe. Eov Aowmdv ot Tipég tmv nedlwv omd
6mov Eexvael Ko Tv Tediwv 6mov KoToAYeL 0 GHVIEGIOG TOL Oar @TLoyTel dev elvon kevEG, TopdryeTon
KOIKOG OTNV YAMGGH e160rywyN g dedOUEVAV TNG OVTOKEVTPLKNG fEong mov dnuiovpyel tov Koboplopévo

GOVOEGUO OVAUESH GTOL dedOUEVTL.

5.1.4 H eiocoyoyi ot oxéon ne v onetkévion BECOMES DEPENDENT_OBJECT

Onwg eldape oty evomnra 4.3.4, pe 1ov telecty BECOMES_DEPENDENT_OBJECT pumopoUue vo

Kobopicovpe amelkovicelg, He Tig oroleg Ta dedopévo evog mediov amelkovi{ovton GTnNV ovVIOoKeEVTPLKN



5.2, Awayoagn 71

Béion o€ éva LOVOTATL OMOTEAOVUEVO OO OVTOTNTEG KOl GLVIEGUOVS. Eov Aowmév n T tov mediov
oVToV dev elval Kevi], TopEYETOL KASKAG OTNV YAMGGH ELGHYWYNG 0eS0UEVAV TN OVTOKEVTPLKNG BAoNg
oL dNULovpYel TIG OVIHTNTEG KOl TOVG GUVIEGUOVE OLVEUEGH TOVG, TOV OTOTEAOVV TO LOVOTALTL TTOL €)EL

oploTel.

52 Awoypoon

H mpd&n tng dtayoaqris eivorn ooth| Katd v omoia Storypdpovpe dedopéva 1 oxéoetg Letah dedopévay.
H npdén avt mpovmobétel 611 Tor dedouévo Tov TPOoTHBOVUE Vo Storypdyoupe €xouvv elooy el oty
ovtokevipikn Bdon yrotl oAldg Bo onpetwbel AGboc. Emeldn m dwayooaqn eivorl mpdén mov mpémet
vo epopuoleton e pHeydAn mpocoyn, T0 GUOTNUO OV TPOYLHTOTOLEl TEAKE OAEC TIG SLaypOLPES TTOV
GULVOVTEEL KOTA TN LETAUPOPA TV dESOUEVMV. AVTS TOV KEveL elvai GTL KOAEL TO XPioTN VoL OTOPOGIGEL,
ov BéLel dvtmg vo Yivouy dtorypa@éc kKo Tov divel Tov TpOmo va 1o kével. H dtodtkacio mov akoAovBeiton

o€ KGOe mepinTmon ovEAOYX UE TNV KTELKGVIOT QOIVETOL TOPOKATO.

5.2.1 H owoypoon oe oxéon pe tnv onertkévion BECOMES

Atayoaqn, otnv mepintwon nov €xel oprotel anetkdévion BECOMES, onuaivel 61t 10 dedopévo mpémet
vo dtoypagel omd mepintwon g avtiotoyyng kAdong. To dedouévo Opwe avtd cov Tepintmon g
ovykekpluévng kAdiong umopei vo €xel cuvIEGUOVG TOL EEKIVAVE Ol LTS KO TOVG EYEL KANPOVOUT|OEL
omd vtV TV kAGom. Ta vo puropel Aowmdv vor dtorypogel oy mepintmon tne, GOUE®VOL e TOVG
KOVOVEG TNG YAWOGOG ELCOYWYNG OESOUEV®Y TNG OVTOKEVTIPIKTG PAong, Tpémel TpMToL VoL dLorypopovV

owtol o1 GVUVIESHOL. AVTO TOV KAVEL TO GVGTNUOL GE QLT TNV TEPinTmon elva :

1. EAEyyxel av 10 avTiKeievo mov €xel TpoéABel outd to SESOUEVOL TOV TPOGTOBOVLE VoL GRT|GOVLE €)EL
etooy el otnv ovtokevipikn Bdon. Av €xel, cuveyilel oto enduevo P, ov dev €xel, GTOUOTEEL

™ AeLTovpYio TOL KO EVUEPDVEL TOV XPNIOTN Y10 TV OIGULVETELQ.

2. Evtomilel 6Aovg T0ug cuVESLOVG TOL EeKIVAvE omd 0rVTO TO OLVTIKEILEVO KOl TOVG KANPOVOLLEl od

Vv KAGOM, od TNV onoiol BEAOVUE VO TO Loty pEYOULLE.

3. Tlopdyel KAKA Yoo TN Soypo®ry TV GLVOECUMY KOl TOL OeSOUEVOV GOV TEPIMTMOOTN TNG

GLYKEKPLUEVTC KAGOMNC.

4. Tpboel ToV KOdKO LTS G €vor opyeio e To VoL TOL SESOUEVOD KO EVIUEPHDVEL TO YPTOTN VOL
eQOPUOCEL TO apyelo aLTO GTNV OVTOKEVTPLKT| BAom, av B€NeL var kbivel Tig odAoryég. H evnuépmon
ToL XPNOTN YiveTon Le LVLUILO 6TV 006VN TOL TOV Topotépnel vo eEETAGEL T apyeio warning_com.

10 apyeto ovtd divovton akpiPeic 0dnyieg 6To XP1IGTN Yol TO TL TPEMEL VAL KAVEL.
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Ynépyel n mepintmon 1o dedouévo, Hetd and auth T dtorypar], vo. unv etvoi mepintmon 1} vwokAdon
Kopiog GAANG KAGoNG kKou koveic ovvdesuog va uny deiyver 1 Eexvdel omd ovtd. Avtd onpaivel 1t to
dedoUEVO aLTS dev GLVIEETON LE KOVEVOL GALO GTNV OVTOKEVTPLKT BAom Ko mbavdg mtpémel vow oPnoTet.
To cvoTNUO EAEYYXEL CXLTIV TNV TEPITTMOON GTO friua 2 KoL oV TNV GLVOVTNHOEL THPAYEL KOIKO TOV
ofrivel tedelmg to dedopévo and Tnv oviokevtpikn Bdon. TéLog oto frina 4 evnueP®VEL TO XPNOTN Ko

Yioe VTO €KTOS OO TOL GAAQL.

5.2.2 H owoypoon oe oxéon we tnv omertkovion ISA

Atayoaqn otnyv nepintmon nov €xeL oplotel ametkévion ISA onuoivel 0Ti to dedopuévo npémel va dory popet
omd VIoKAGoN TG avtiotoyyng kKAGons. To dedouévo SUmg ovTd 6oV VIOKAGON TNG CUYKEKPLUEVNG
KAdong uropel vo €xel cuvdEoovg Tov EeKvAve amd avTd, ToV TOLG €XEL KANPOVOUCEL OO QLTHY TNV
KAdon. T va puropel Aomdv va dtorypopel Gorv VITOKAGOM TS, GOUP®VOL LLE TOVG KAUVOVESG TNG YAWMCGOG
eLooywyng 0edoUéVaV TN OVTOKEVTPIKNG BEong, Tpémel mpadTa. Vo Storypa@ovv ovutol ot GUVOECHOL. X

QLTHV TNV TEPINTWOOT TO GVGTNUO AELTOVPYEL e ToV 1810 TpdTo OTmwg otV epintmon tov BECOMES.

5.2.3 H owoypoon oe oxéon e tnv onertké6vion BECOMES_LINK

Awayoagn oty mepintoon mov €yel oprotel ametkévion BECOMES_LINK onpoaiver 0tu mpémel vo
ofnotel évog cuyKekplUEVOg GUVIEGUOG OLVEUEGH GE OVTOTNTES TOL €Y 0VV TPOEAOEL OO TaL deSOUEVOL TNG
GYeoLOKNC. AT elvon 1| o oA Tepintwon dtarypogiic. To GHOTNUO TaPAYEL KASLKA YLoL TN SLorypopn
TOV GUVOEGLLOL OTN YADNOOO 160y YT OESOUEVAV TNG OVTOKEVTPLKNC BEOTC KO TNV EVIUEPOVEL OUECHG

xopig vo epwtnbel o xprionc.

5.2.4 H owoypoon oe oxéon e tnv onetké6vion BECOMES _DEPENDENT_OBJECT

Awayoagn oty mepintoon mov €xel oprotel ametkdévion BECOMES_DEPENDENT_OBJECT onpodvet
OTL pénel vor Storypa@el OAGKANPO TO LOVOTETL OV €lye TapoyOel omd T0 GLYKEKPIUEVO SESOUEVO.
Ipémet INAadN va Sorypa@oHV 0L OVTOTNTES KO 0L GUVIEGLOL TOV OTOTEAOVV TO LOVOTATL. TO GVGTNUO
Aertovpyel oe oty TNV mepinTmon Ue Tov 1010 Tpémo dnwe oty mepintwon tov BECOMES uévo mov
eCetdiller Eeymplotd KaOe avTIKEIEVO TOV LOVOTTHTION Ko TEAOG KOAEITOL O XP1OTNG VO LTOQOCIGEL Tt

0éhel va kAvel.

5.3 Evnuépoon

H mpdé&n g evnuéowong eivor owt katd v omoior cAA&Lovpe T0 GVopo KEATOLOU OVTIKEUEVOL TNG
ovtokevTplkng Bdiong M tn oxéon tov pe dAro ovtikeipevo. H evnuéomon mpovmobétel 6t oL dedopéval

oL mpoomofovue vou aAldEovue €yovv elcayBel oty ovtokevipikn Pbdon. Emedn petapépouvpe
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dedopéva Tov TpoépyovTatl amd Tivakeg Ko 1 evnuépwon eivor dtdpopen wpdicn eivon amopaitnTto vo
e€etdioouvpe TNV evNUEP®OT) O CLVAPTNON UE TIG OALXYEG TOoL Umopel var cupPaivovy oe éva mivaka.

Eotm Aowndv o mopokGtm aivaxagX :

Ovopo_otAngl | Ovouo_otAng2 | Ovopo_6TtiAng3

A B T

H Sradikacio Tov okoAovbeiton o€ kGOe tepintwon avaloyo (e Ty ametkévion eivon n eEic.

5.3.1 H evnuépomon oe oéon ue v onetkévion BECOMES
Eoto 6t éxovpe opicel Tnv aneltkévion

FOR TABLE tableX
A BECOMES B

dNAodT| To dedopéva Tov TESTOV A VoL YIVOLV TEPLTTOGELS TV ovTicTor MV dedouévmy Tov Ttediov B.

e Eoto 611 et eroo el otov mivako tableX n ypopur (ol,-2,y1,..), n omoio. evnuepdveton oe
(o1,B1,y1,...). Hevnuépwon ot odnyet 6to va yivel 6tnv ovtokevipikt| Béion etoaywyrn. Etodyeton
10 ol cav mepintwon tov 1. BAérovue Lotndv o€ vtV TNV TepinTmon Gt o TpGEN TOv Yo TNV

oyeolok| féon elvor evnuépmon GTNV OVTOKEVIPLKT| LETOPPALETON GOV ELGOY OYT).

e Eotm 011 éxel etoayOel otov mivoxka tableX n ypouun (ol,f1,y1,...), n onoio evnuepdveton e (oul,-
;¥1,...). Hevnuépowon owtr| odnyel oto vo yiver otnv oviokevipikt| Béon dtayoagn. AtorypOeeTon To
ol cav mepintoon tov Bl. BAénovpue Aomdv og vty TV Tepintwon OTt o TpdEn ToL Yo TNV

oyeolok| Béon elvor evnuépmon 6TV OVTOKEVTIPLKT] LETOPPALETOL GOV SLOrYPOLQT).

e Eotm 011 €yel elooyBel otov mivaxko tableX m ypouun (ol,pl,y1,...), n omwolow evnuepdveTol Ge
(al,B2,y1,...). H evnuépmon owtr} odnyel oto va yivel otnv oviokevipikn faon pio evnuéowon.
Alorypéipetan To ol cav mepintmon tov Bl kot etedyeton cov tepintmon Tov 2. BAEmovue Aondv

o€ TV TNV TePinTmon 0Tt N TPGEN oL TH amoteAel evnuépmon Kot Yo Tig dvo Poetc.

e Eotm 0T €yel elooyBel otov mivaxko tableX m ypouun (ol,pl,y1,...), n omolow evnuepdveTol Ge
(02,B1,y1,...). H evnuépmon ovty odnyel oto vo yivel otnv oviokevipik® Béon aiiayn tov

ovouatos Tov ol oe o2.
Eoto 6t elye oprotel aneltkdvion

FOR TABLE tableX
A BECOMES K

2To oOuBoro mordhar (-) GuUPoAilel kevd dedopévo.
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mov peTo@épel Tor dedopévar Tov mediov A vo yivouv mepumtdocelg pog otobepng kKAdong K oty

ovtokevtplkn Béion. Tote O elyorpe :

e Eotm 011 €yel ewooyBel otov mivoaxko tableX m ypouun (ol,pl,y1,...), n omolow evnuepdveTol Ge
(02,B1,y1,...). H evnuépmon ovty odnyel oto vo yivel otnv oviokevipiky Péon aiiayn tov

ovouatos Tov ol oe o2.

5.3.2 H evnuépmon oe oyéon ue v onetkévion ISA
Eoto 6t éxovpe opioel Tnv aneltkévion

FOR TABLE tableX
AISAB

dMAodY| To dedopéva Tov mediov A val yivouv vrokAdGELS TV avTicTorywv dedouévmy Tov Tediov B.

e Eotw 6t éxel ewooyBel otov mivako tableX m ypouunr (ol,-,yl,...), n omolo evnuepwvetol ce
(o1,B1,y1,...). Hevnuépwon ot odnyet 6to va yivel 6tnv ovtokevipikt| Béion etoaywyrn. Etodyeton
10 ol cav vrokAdon Tov B1. BAémovpe Aoty oe avThiv TNV mepintwon &t o TpdEn mov ylo TNV

oyeolok] éon elvor evnuépmon GTNV OVTOKEVTIPLKT] LETOPPALETON GOV ELGOY OYT).

e Eotm 011 éxel etoayOel otov mivoxka tableX n ypouun (ol,f1,y1,...), n onoio evnuepdveton e (oul,-
;¥1,...). Hevnuépowon owtr) odnyel oto vo yiver otnv oviokevepikt| Béon dtayoagn. AtorypOeeTon To
ol cav vrokAdon tov Bl. BAémovue Aowév o avtiv TNV mepintoon 6Tt o TpdiEn mou yio Ty

oyeolok| Béon elvor evnuépmon 6TV OVTOKEVTIPLKT] LETOPPALETOL GOV SLOrYPOLT).

e Eotm 011 €yel elooyBel otov mivaxko tableX m ypouun (ol,pl,y1,...), n omolow evnuepdveTol Ge
(al,B2,y1,...). H evnuépmon ovtr) odnyel oto va yivel otnv oviokevipikn faon pio evuéowmon.
Alorypéipetan To ol ooy VTokAGo™ Tov Bl Kot elGyeTon Govy VTOKAGOT ToL B2. BAémovue Aoy

o€ TV TNV TePinTmon 0Tt N TPEEN ovuTH amoteAel evnuépmon Kot Yo Tig dvo Poetc.
Eawv elye oprotel n aneltkévion

FOR TABLE tableX
AISAK

dMAod1 o dedopévar Tov mediov A val YIvouv VTOKAGGELS oG oTadepC KAGONG GTNV OVTOKEVTPLKT

Béion tétE M LéVN mepinTmon wov Oa el e elvo:

e Eotm 611 éxel etooyOel otov mivoxa tableX n ypouund (ol,fl,yl,...), n omoiow evnuepdvetol Ge (-
BL,y1,...). Hevnuépmon owtr| odnyel 610 vo yivel otnv ovtoxevipikn Boon diaypagn. Avorypbpeton

10 ol oo VTOKAGON TNG
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e Eotm 6T éxel elcayBel otov mivoko tableX m ypouuny (-,pL,yl,..), n omoiow evnuepwveTol Ge
(o1,B1,y1,...). Hevnuépwon ot odnyet 6to va yivel 6tnv ovtokevipikt| Béon etoaywyrn. Etodyeton
10 ol oy vrokAdon g K. BAémovpe Aoindv 6e avthiv TV mepintmon 6Tt po Tpéén mov Yo TNy

oyeolok| féon elvor evnuépmon GTNV OVTOKEVIPLKT] LETOPPALETON GOV ELGOY OYT).

5.3.3 H evnuépomon oe oéon ue v onetkévion BECOMES _LINK
Eoto 6t éxovpe opioel Tnv aneltkévion

FOR TABLE tableX
FROM: A

TO: B
BECOMES_LINK linkX

dAod1 To dedopévor Tov Tedlov A vor cuvdeBovV e Tar avtioToryo dedouéva Tov mediov B uéow tov

ouvvdéouov e 6vouo linkX.

e Eotw 6t éxel ewooyBel otov mivako tableX m ypouunr (ol,-,yl,...), n omolo evnuepwvetol ce
(o1,B1,y1,...). Hevnuépwon ot odnyet 6to va yivel 6tnv ovtokevipikt| Béon etoaywyrn. Etodyeton
ond 10 ol évag ovvaesog Tpog To Bl. BAEmove AOWTOV Ge oLTHY TNV TEPITToN OTL [o TPAEN

TOL Y10l TNV OYXECLHKT Péion elvor evnuépmon 6NV OVIOKEVTPIKT LETAPPELETON GOV ELGOY ™.

e Eotm 011 éxel etoayOel otov mivoxka tableX n ypouun (ol,f1,y1,...), n onoio evnuepdveton e (oul,-
;¥1,...). Hevnuépoon avth odnyet oto va yivel otnv oviokevipikt Béomn dwayoagn. Alarypdgetor o
ovvdeopog mov delyvel and 1o ol oto Bl. BAEmove Aotmtdv oe ouTiv TNV TepinTmon Tt o Tpaén

TOL Y10l TNV OYXECLHKT Péion elvon evnuépmon oTny OVToKeEVTPIKT LeTappdleTon oo dorypaen.

e Eotm 011 €yel elooyBel otov mivaxo tableX m ypouun (ol,pl,y1,...), n omolow evnuepdveTol Ge
(al,B2,y1,...). H evnuépmon owtr} odnyel oto va yivel otnv oviokevipikn faon pio evnuéowmon.
AlorypipeTail 0 GHVOEGOG TOL delyvel amd To ol 6To Bl Kol e1G6yETOL 0 GUVIEGHOG TTOL delyVeL oo
10 ool 610 B2. BAémovue A6V 6 otV TNV mepintwon 6Tt | TpdEn ovth amotedel evnuépmon

Ko Yo tig 80o Béoetc.
5.3.4 H evnuépomon oe oxéon ue v onetkévion BECOMES DEPENDENT_OBJECT

Eoto 6t éxovpe opioel Tnv anelkévion

FOR TABLE tableX

A BECOMES_DEPENDENT_OBJECT
PATH =1I11,I12,..,IIN

SEPARATOR = -
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dMAod tor dedouévor Tov TESIOL A VoL ONULOVPYTICOLV GTNV OVTOKEVIPLKN PAOTM Tol LOVOTETIO
I11,112,..,TQIN.

e Eotm 011 €yel elooyBel otov mivoaxo tableX m ypouun (ol,pl,y1,...), n omolow evnuepdveTal Ge
(-B1,yl,..). H evnuépwon oavti odnyel oto vo yivel otnv oviokevipikn Béomn diaypogr tmv

LOVOTOTL®V TToL dnuovpyritnkoy and to ol.

e Eotm 6T éxel elcayBel otov mivoko tableX m ypouury (-BL,yl,..), n omolow evnuepwveTol Ge
(o1,B1,y1,...). H evnuépwon owty odnyel 6to va yivel 6tnv oviokevipikn Pdon ewcoywyn tov

LOVOTOTL®V TTOL dnuiovpyovvton omd 1o ol.

e Eotm 011 €yel elooyBel otov mivoaxko tableX m ypouun (ol,pl,y1,...), n omolow evnuepdveTol Ge
(02,B1,y1,...). H evnuépwon ovti odnyel oto va yivel otnv ovtokevipikny féomn doypoer Tmv
LOVOTOLTL®MV TTOV dNULOVPYHRONKOV od To ol Ko EL60rYmY1) TV LOVOTOITLAOY TOV dNULOVPYOVVTOL

ot 1o o2.

54 O£{noTo GUVETELOG OEOOULEVOV

54.1 Xepd ercoyoync 0eooUévmV 6TV OVTIOKEVIPLKN Pdon

Evo oképo O€o Tov a@opd TNV HETOQOPE 3ed0UEVOY OO TN GYECLOKT] GTNV ovTokeVTPLKT Bdion elvon
N oelpd pe TV onoio eLryovTon ot dALoyEG oToL OeSOUEVOL GTNV OVTOKEVTIPLKT). OTm¢ ovopépOnke 6To
xe@aioto 3 mpémel M oepd e TNV omolc eQopUOLovTal ot OAAOYEC GTNV OVTOKEVTPLKT Bdion vo elval i
{0t okp1Padg pe tn oelpd mov cuuPoivovy ot GxecLoKN PAOT Yol Vo SLOTPOVVTOL TOL SESOUEVOL TMV
&0 Béoewv mévto cuvent|. o 10 Adyo avTd PLAGCCETOL KO 1) GELPE TOV GLUPOIVOLY Ol AAOLYEG GTN

oyeolok| Béon. Ag dovue SUmg Yot €xel onuocior n GeEPE TOV CAAOYGV :

e TNV TEPIMTOON TNG ELOAYWYHS T CELPE TOV ALY DV €xel onUocior Ylorti ebv OEANCELS VoL ELGOLY ALY ELG
évor ouvdeopo amd éva avTiKeipevo A oe éva ovTikeipevo B (A->B) mpogovag to B mpénet v €yet

Mo elooyBel aAM S Oo onuelwdel AdOoG,.

e XV mepintmon g otayoagns N oelpd Twv aAloydv €xel onuoacio ylati edv Bedfoelg vo
Slaypdwpelg évor avtikeipevo A cov mepintwon pog kAdong B 1 cov vokAdion pog kAdong I' 1
évor 6VOEGO Ot TO OLVTIKEIUEVO A GE Vol OVTIKEIUEVO A, TTPEMEL TPWTOL OTOLOONTOTE TG OLLTEL VO

éxel Non etooy el A G Bor omuelmOel AdBoc.

e TEéL0oG oTNV TePImTOON TNG EVNUEQWONG 1| GELPA TV OAAOYDV €xel onpoacio Yot v Bempricovpe
TG 0AAYég A,B,I Téved Ge KAMO10 ovTIKEIEVO TO amoTéAesor TOL B TEpovpe dev B elvon To

310 av tig epapudcovpe cav A,B,I' § A,T',B 1) I',A,B KTA.
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5.4.2 Eleyyouevo Ae€iddoyro

Me 1oV 6po ereyyouevo AeStAdyLo evvooUue GTIG GYeCLoKE Paoelg €va unyovicud mov meplopilel to
XPNOTN KOTE TNV emtkotvovia Tov pe ™ Péomn vo xpnoiuonotel optopévoug uévo 6pouvg mov €xovy om
dMAwdel. Edv tdpa 61N oyectakn Baomn éxovue ereyyOuevo AeEIAGYL0 eV UTOPOVLE VO LOYLVPLOTOVLE
OTL LETA TN UETOLPOPEL T®V dedopévav Bo StortnpnOel Ko GTNV OVTOKEVTPLKT.

Mo mopdderypo €0t 6TL TNV oxectakny Péomn €yovue d00 Tvakes, Evov oV TEPLYPAPEL TOTOVE
OVTIKELLEVOV KoL EvaL 0 types, KoL Evoy ToL TEPLYPAPEL GXEGELG TOV OVTIKEWEVAV LLE TOVG TUTOVS TOVG

KoL €lvor 0 objtypes Ko 1 TePLypopr] TV TVEK®V €lvor N TopoKaTo.

types| typename

objtypes | objectName | typename

Eotw eniong 6Tt éyouvpe ereyyOuevo AeEIAGYL0 0TOV KABOPLOUS TOL TOTOV TV OLVTIKEIUEVMV, TPEYILOL
Tov onuoivel 6Tt 0 THTog oL divel Evog xpPNoTNg o Eva ovTIKEILEVO TTPETEL TPWTA VoL €l elooy Ol GTOV
TIVOKO TV TOTOV types OAAMMG TO GOOTNUOL OEV TOV EMLTPENEL VO, GUVIECEL LE VTGV TO OLVTIKEIUEVO.

Eav 1 LETAQOPE TV SESOUEVAV TMOV THPATAV®D TLVEK®OV GTNV OVTOKEVTPLKT Béion dev yivel Le Kémolo

TPOTO TOL VO, L TNPEL TIG TaPATAV® GYECELS LVTEC B X OBOVV.
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Bon0elo mpog to ypfiotn yro Ko8opiouo

OTTELKOVICEMV

o vor Lmop€GeL VoL AELTOVPYIGEL TO GUGTNUOL LETOPOPES OESOUEVAOV 1KOVOTTOLNTIKEL, TPEMEL O YPNOTNG
vo opioel T0 KOTAAANAO GHVOAO OTELKOVIGEWDVY Y10, TN LETOLPOPE. TV deSOUEVAV. XTO KeQ@GAOLO LTS O
TPOGTOOGOVE VO dMGOVE KATOLEG YEVIKEG 0dMNYieg oL B fonBN GOV TO XpioTN GTINV TPOGTAOELD

TOL VoL BpeL TO GHVOAO TMV UTELKOVIGEWY TTOV €lvor KATAAANAO Y10l TIG EQOPUOYES TOV.

6.1 Avtinon ninpogopicg yio kobopioud onetkovicemv pe t Ponderto tov

OYE0LOKOD KO TOV OVIOKEVIPLKOV GYNLOTOG

H vné0eon mov €yel yiver oe 6An v epyacia elvor 6T 0 xprioTng mov Bo opicel TIg amelkovicelg €xel
KOAN YV®ON TOL GYECIOKOD KOl TOL OVTOKEVTPLKOU oxNUatog. Eov dev €xel auTég Tig YVAOoeLg évog Ko
UOVO YPNOTNG, Ol OMELKOVIGELG UTOPOVV VO OPLGTOVV LE TN Guvepyocior 00 1| TEPLEGOTEPOV XPNOTHOV
7oL €X0VV TO KOTAAANAO GHVOAO YVOGEWV.

MmopoUUE VoL POVTOGTOVUE TO XPHIOTN GOV Vol GUOTNUN TOV TOLPVEL GOV (G030 TO GYECLOKS KO
TO OVTOKEVIPLKO GYNUO KOl omo@acilel TL amelkovicelg mpénel vow opicel avdueso toug (Zxmuo 6.1).
Ipoomod®VTaG AOITGV Vo SLOTLVRTAGOLLE KATOoLo LEBOSO OV TPEMEL VoL KOAOVONGEL 0 XPNIGTNG YOl VOL
dlevkoAvvOel 6T0 VoL 0piGEL TIC OMELKOVIGELS OLLTEG OTULELOVOULLE TOL TOPOK AT,

Ipata omd dAo elvon Boolkd va amo@acicel 0 xpriotng motd dedouéva Bérel va, LeTapepBOHY omd
N OXeCLOKT 6TNV OVTOKEVTPLKT Béom. o var To kével outd umopel vor Tov mopéyeton and 1o GHGTNUO
N duvotdtnto vo, BAETEL TO GYECLOKG GYNUOL GE KATOL0 €181K6 epYaAeio TapovGiooNg TOL GYEGLHKOV
oynfuotoc. O xpnotng PAErOVTOG TO GYeCLOKS oYM Ko YVopilovtog To 180¢ TV EpapUOYdV ToL OEAEL
VOl EQOSLECGOVV TO GUGTNUOL LETOPOPES SESOUEVMV UTTOPEL VoL OOPOLGTGEL TO GVUVOAO T®V deSOUEVAV TTOV
BéAel va, LeTapepBoOvV.

Exovtog Tdpo vméyn ovtd T0 GUVOAO dedOUEVMV, 0 XPNoTNG UTopel vou evtomicel ol amd ovTé.
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Z(ECLOKO
oxnuo

OVTOKEVTPIKO
oxnua

ZVVOAO
OMELKOVIOEMV

yfuo 6.1: Tuvortikt| dmoym g Stadtkociog Kabopiouov anelkovicewy

To. dedopéva amoteloVy avelbptnteg ovidtnTtec.  oTtémV Umopel Vo eVTOTIOEL KO TIG OX£CELS TOV
VAP oLV ovaeso TOVS. Ol GY€oelg ouTEG UTOPEl vou elvail OXE0ELS VITOOUVOAOU KO OXE0ELS HAELOLWV
Omm¢ ovaeépONKe oty evotnto 4.2.1.

To dedopéva Tov Bprike 0 pNoTNg 6TL moTEAOVY OVEEGPTNTES OVIOTNTEG LETOPEPOVTOL YEVIKE OTNV
ovTOKeVTPLKN Bdomn Kot TAAL Gav aveEGPTNTEG OVTOTNTES, KATM 0o KAGOELG TOL OV TITPOGMREVOVY TOV
TOmo T0VG. Ol GYEGELS VTOGLUVOAOL UTOPOVV VO LETAPEPBOVV GTNV OVTOKEVTPLKTY Péion cav oyéoelg
yevikevong/eldikevong 1| cov oxéoelg Yvmpiopnotog Hetald aveEdpmtmyv oviotitov. Evm ot oxéoelg
KAELOLDY peToppdlovTon TavTo 6oy GYEGELS YVWPIoUOTOg LETOED oveEGPTNT®Y OVTOTHTOV.

Me T1g mopandve TANPoeopieg o xpotng Uropel vor oxnuaticel évo TOove OVIOKEVTPIKS GYUoL
Yol TNV TOPAGTOOT) TOV SESOUEVMOV TOV GTNV OVTOKEVTPLKT Béion. ETol B éxel kdmola 16éa Yo To Tmg
nepimov mpémel vor LetoupepBovv Tor dedopévo Tov ko o umopel vo Kpivel 6To TEA0G oV TOV 1KOVOTTOL0HV
ot amelkovioelg Tov 0o opioel. Emiong 1o oyfua owtd pumopel vo tov fondioet va €xet ta mo Eekdbopn
amoym Yo To TL B wpémel vor ovollnTioeEL 6TNV OVTOKEVTPLKY PAom Yo var opioel vKOAGTEPD TLG
omelkovioels. Evo tétolo oy ovti vor 1o @tidéel pévog tov o ypfiotng o umopovoe vor To TApEL
oo évol epyadelo HETEPPOIONG CYEGLOKOV GYNULOTOC GTO OVTOKEVTPLKS LOVTELO. XT0 epyoreio avtd Bo
énpene vor 0oeL 6oV (GOS0 TO VTOGVVOAD TOL GYEGLOKOV OYNUATOG TOL BEAEL Vo LETOLPEPEL Ko BoL
népel oo €€060 évo TOOVO ovTokevTplkd oynua [291,[411,[371,[48].

To oynuo cvTd TP 0 YPNOTNG UTOPEL Vo TO GLYKPIVEL LE TO VTGP OV GYNUA TNG OVTOKEVTPLKTG
Béone. T vo eEgpevvioel evKOAGTEPOL TO TYNUOL TNG OVTOKEVTPIKNG BAong Umopel vor Tov Tapéyeton
oo t0 GVoTNUO M duvaTdHTNTO Vo BAETEL Lol YPOLPLKT| THPAGTOOT) TOV GYNUOTOC TN EKPPOCUEVT CE
Koo KatdAANAo epyaieio (m.y [17]).

To o KoAS Ge LTV TNV TPOCTEOELDL EIVOL VO EVTOTLGTOVV TPMTO Ol KAGGELG TOV OVIOKEVTPLKOV



6.1. AvtAnon mAnpogopiag yo xabooioud amewxovioewy e T fondela Tov oxeoLox0U %0l TOU OVIOXEVTOLXOU OXTUATO

OYMUOTOC, KATM 06 TG 0Toieg B0l LETaPEPOOVV GOV TEPITTACELG Ol aVEEAPTNTEG OVIHTNTEC TOL €Y OUVV
emAéyel. T va yivel autd o xpriotng umopel 1 var SLepeLVIIGEL TO OVTOKEVTPLKSO GO oVl T@VTOG
TIG KOTAAANAEG KAGOELG 1] VO v THGEL e KATO10 UnyovViod Tov Oa Tov mopéyeton and 10 GOGTNUO
(6nwg grep) Souég TOL OVTOKEVIPLKOV GYMUOTOG oL €youv To 1610 M| mopduolo édvouo pe To €1dog
TV OVTOTHTOV oL BéAel vou PeTapépel. OTaV TEAELWMOEL UTOPEl vor KEVEL TIC TPADTEC OMEIKOVIGELS
XPMNOWOTOLOVTOG ToV TeAecti BECOMES (svéotnto 4.3.1). Av Bpel 611 kGmolo amd Tig aveEdptnreg
ovTOTNTEG TOL B€AEL VO LeTOLPEPEL dev arvTLoTOLYEl o tor KAGiom aALG oe éval OAGKANPO LoVOTATL amd
OVTOTNTEG KOl GLVIEGUOVG TIPEMEL VL Y PN CLULOTOINGEL Y10l VO KAVEL TIG KTMELKOVIGELG QLLTEG TOV TEAEGTN
BECOMES_DEPENDENT_OBJECT (evétnta 4.3.4).

Ao evtomicel AoV 0 ¥pNoTNG TOL B0 LETOPEPBOVY OAEC OL OVeEEAPTNTEG OVTOTNTEG TPEMEL VOL
e€etdioel T UTOPOVV VoL 0pLoTOVY OVAUEGE TOVG KoL 0L GYEGELS oL €xel Bpet 6TL 1oy vouv. Tig oyéoelg
oLTEG B0l TIC 0plGEL YPNOLUOTOLDOVTOG TOVG TeEAeSTEG ISA (evotnta 4.3.2) ko BECOMES_LINK (evétnto
43.3). Tov telectii ISA Bo TOV YPNOLUOTOMGEL Y10 OPLOUS GYEGEWV GUVOAOV/VTOGLVOAOL KOl TOV
teAect’] BECOMES_LINK Y10 6x£6€1¢ OVTOTNTOC-YVOPIGULATOC.

Otov TeEAELDOEL UE TO TaPATEV® 0 YPNOTNG UTOPEL VO EMOVEEETAOEL TO OVTOKEVIPLKS GYTLLOL KO TLG
omeELKOVIGELG OV €xel opicel.  GvovTog oLTO UTOPel VoL OeL otV LIEPYOLY KOl GALEC OMELKOVIGELG TOL
00 110e)e VoL KGveL e SorEg TNG oVToKeEVTPIKNG BEong, Tov O Taivopovooy KaAvTePX ToL deSOUEVHL TTOV

UETOLPEPOVTOL O TN OXECLOKT) GTNV OVTOKEVTPLKT BAom.
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QA 00 7
EniAdoyog

7.1 XoumeploroTo.

v epyacio ovtiv opiotnke évo GOVOAD TEAECTHOV YOl OMEIKOVIOT CYECLOK®OV CYNMUATOV OE
ovtokevTplkd. Eniong mopovcidiotnke €va cOoTNU LETOQOPEC dedouévav, Tov dnuiovpynonke yio vo
UeTOPEPEL dedopEVOL Ol 0L GXECLUKT] OE 0L OVTOKEVTPLKT] BAOT Y PNOLUOTOLOVTUG OTELKOVIGELS TOV
opilovTon Le Tovg TEAEGTEG TOV CVOLPEPOMKOLY.

To 6GUVOAO TV TEAEGTWY, TOV OPIOTNKE GTO KEPAAOLO 4, KAAVTTEL TNV OVEYKT OELKOVIONS TMV
SOUAV eVOC GYECLOKOD GYNUOTOG GE SOUES EVOC OVTOKEVTPLKOV GYUOTOC. OpioTnKoY GUVOALKE TEGGEPOL
eldn 1ehect@v. Me ToVg TEAEGTEC OLLTOVG UTOPOVV VOL OTTELKOVIGTOVV OVTIOTNTEG TOL VO GYTLOTOG OE
ovtoTNTEG TOL GAAOV. Emiong umopotv vor ametkovioTovv GYEGELS VITOGLVOAOL KO OXEGELS KAELSLMDV,
OV 1Y VOVV AVOUECH GE OVTOTNTEG TOV GYECLAKOV OTIG OLVTIGTOUYEG GYECELS GTO OVTOKEVTPLKO GYTLLOL.
H vnébeon mov yiveton kotd TV ometkdvion ovti] elvon Tt T0 GYECLOKO KO TO OVTOKEVTPLKSO GYT|UOL
TPOVTAPYOLVV KOl OEV HALOLOVOVTOL LUE TNV EQUPUOYT TOV TEAEGTOV. Tig OmelKOVIGELS L TEG TIC opileL 0
xpNotNg e€eTdlovVTaC TO GYEGLOKO GYILDL, TO OVTOKEVTIPIKO GYLOL KO TIG VALYKES TMV EQUPLOYDV TOV.

To cVoTnUa UETOPOPES dedoUévav Tov dnuovpynonke (keedAaio 3), amotedel mpocéyylon Gto
TpSPANU TNG Kowvmviog dedopévav oe etepoyevelc Paoelc dedouévav Kot eIKOTEPO GTO TPOPANUOL TNG
peTopopdic dedopévmy. To cvotnuo evepyel mévm oe 500 etepoyevels Paoelg dedouévav, Lo oxECLUKN
KOl L0 OVTOKEVTPLKT]. AVIKEL OTNV KOTNYopiol TV OUOOTOVOLaXWV OvoTNUATWY Otayeiotons Bdoewv
oedouévav kot eldtkdtepa elvon évol yadapd-ovvoedeuévo ouoomovolaxnd ovotnua dtoxelplong Pfaoewv
oedouévarv, dmwg oplotnke 6T0 KEPAANLO 2. TKOTOC TOL GLGTHUOTOS EIVOL VO LETAEEPEL dEdOUEVOL O
por omoladnimote oyeclokt) Péion oe o oviokevtpikn Bdon viomomnuévn oty yAwooo Telos. To vo
T0 KAVEL VTG XPNGLULOTOLEL TIG OMELKOVIGELS, OV €Y0VV OPLOTEL OVAUESO GTOL SVO GYNUOTOL LLE TOVG
TEAECTEC, TOV OVOLPEPON KOV GTNV TPOTYOVUEVT TOPEYPUPO.

To cVvoTNUO UETOPOPAS OeSOUEVAOV EPOPUOCTNKE EMLTLYWS OTNV UETOPOPE dedOUEVOV Omd TO

oxeolakd cvotnuo MITOS/CM ot0 oviokeviplkd cvotnuo = AEIQ ywo to Movoeio Mrevékn. Me
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XPNOMN TOL GLVOAOL TEAEGTWV TOL TEPLYPAENKe opioTnkov e emtuyioe OAEC Ol OMELKOVICELS OV
xpetdllovtoy avapecso ota 500 oyfpoto. Tow TPOPANUOTO TOV TOPOVCLECTNKOV KOTE TOV OPLOUS TMV
{ntoduevmv anetkovicewv ogeiAoviay Kupimg 610 6TL T0 oYeGLKO oxNUe dev TaV G TPLTN KAVOVIKT
HOPON KOl OVTIUETORIGTNKAY e KOVOVIKOTOINGT TOV. ATOTEAEGUN TNG LETOPOPES NTOV 1 ELGAYWYT|

YAV TEPiTov avTIKEWEVOV Kol TANPOQOPLAY YOP® ortd autd, and to MITOS/CM oto ~ AEIQ.

7.2 Enextdoeig-Behtimoeig

To 6hvoAo TV TeEAecTAV Bo uTopoVoEe Vo enektodel €101 doTe vor vtootnpileton amelkdvion Souwv Ko
o6 GAAO LLOVTELD TTopBioTolom G dedouévav 6To ovTokevTplko. Eniong o uropotvcay vo vrootnpilovrol
Ko omelkovicelg and opyeion 610 ovTokevTplkd oxfuc. Avtd Bo 0dnyoHoe T0 GVOTNUO UETOPOPEC
dedopévmv vo umopel var Aettovupyfioel Ko avapecso oe GALmV eldav Baoelg €xovtog BéRota tévto cov
610X 0 TNV OVTOKeEVTPLKN Bdiom.

To 6VUVOAO TV TEAEGTMOV Bor LmopovoE, entong, vo enektodel ko pe véo 10M TV Tedectwyv. ETot o
UTOPOVCOV VOL TPOGTEBOVV TEAEGTEG LLE TOVG 0Toiovg : (1) Bor vootnpileton o unyovicudg Time_primitive,
(2) 6o pmopel €vag VLGP oV GVUVIECHOG VA Yivel TepinTtmon mepltocoTépv and €va Katnyoplayv, (3) fo
umopet o ypMNoIng va divel Gvouo 6Toug GLVIEGLOVE TOL dMULovpyoHvTal, (4) o uropotv vor opilovton
“ovtioTpoPol GUVIECHOL” K.T.A

Mo o6 Bedtioon O NTav vo emekTadel 1o GHOTNUO LETOPOPEC dedoUEVAV, Yo vor btootnpilet
KO 0Uyx00vn UETOQOQA dedopEvaV o To évo cVeTNHO 6T0 GALO. ETol ot oAdaryéc, mov Bar cuvEPBouvav
070 oVoTNUO-TNYY Ba yivoviowv apéowms YvmoTéc 6T0 oVOTNUO-0TOY0. Mo Tétola mTpooobikn Oa
éxave 10 GOOTNUO 1KOWVS, VoL VTOOTNPIEEL LETAQOPE ESOUEVMV OVEIESO OE EQOPLOYES, OTTOV LTLGPYEL
KPLOLSTNTO Y10l GUVETELD, TV dedopévav KAOe oTiyur.

Xprown Bo itov Ko TPoGHNKN VOGS UNYXOVIGLOD OVOrYVOPLONG TWV OES0UEV®Y, TTOV TPOEPYOVTOL
oo TN OYXeCLHKN, 0 Omoiog dev Bo emTpénel 610 YPNOTN vor T AAAOLdVEL. O UNYoVIoUOg oVTOG
unopel vo otnpydel otnv T 1oV Yvmpicuotog comes_from_base 10 0moio amokToUV Ta dSEOUEVHL GTOV
TPOEPYOVTOL 0TS TN GYECLOKT] BAOT KOTE TNV ELGOLY YT TOVG GTNV OVTOKEVTPLKT| Ko €YEL TIUN TO Svouo
¢ BGong amd OTov TPOEPYOVTAL.

Eniong 10 cvotnua 8o propovoe vo enektodel yioo voo vrootnpilel augidpoun emxotvwvic. Avtd
onuoivel va umopel ko n féon-tnyn vo poboivetl Tt oAlory€c yivovion oto dedopévol TG OVTOKEVTPIKNG.
Av ywvétav kTt tétolo o xpriotng Bow umopovoe vo emepfoivel otor SedOUEVD, TOV UETAPEPOVTHL OO
10 éval GUGTNUO 6TO GAAO X mpig va dnuiovpyeiton TpoPAnue. To vor yivel Kétt Tétoto omoitteiton Ko
SLOUSPPMOOT TOL GLVOAOL TOV TEAEGTAV Y10l VoL VTTOGTNPILOVV KoL TIC OVTIGTPOPES OELKOVICELC.

Muoe okOpor xpoUn ENEKTOLOTN TOL GLOTHUOTOS B NTAV M OTOKTNON VOGS UNYOVIGUOV, TOL VO
Bon6bder To xpriotn vo opioel TIg KOTAAANAEG OmelKOVIGEL otV EpesH oTor oxfjuato. To epyoieio oo, Oo

UTOPOVCE VO, TOLPVEL GOV ELGOS0VE TOL dVO GYTLOTOL KO VOL TToLpLyeL €va, GHVOAOD TLOOVAV KTELKOVIGEWY,
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ond 10 omoio o xpotg Ba umopovice vo emAéEel. Emiong 0o pumopovoe vor fonddéel to xpiotn vo

evTomilel eVOAAOKTIKEG OELKOVIOELS Y10l TOL {d10 SESOUEVTL (0tV VITEPYOVV) KO Ot 0LVTEG VoL EMAEYEL TNV

KOAOTEPT.
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“epdAaro 7. Emiloyog



Hopdptnuo A

Evpetipro opov

aggregation cuvaBpolon

association GLOYETION

autonomy ovtovouio

browsing eCepevvnon

canonical data model KOVOVIKS LOVTEAD dedouévmv
category Kotnyopia

centralized system KEVTPLKS GUGTNLLOL

class-subclass relation oyéom KAGONC-VTOKAGONG
component database Béion-cuvicthoo

component schema OYNUA-CUVIGTAOCO

conflict cVYKpOLOoN

controlled vocabulary ereyyOuUeVO AeEILGYLO

data exchange system GUOTNUO AVTOAAOYTIC SESOUEV MV
data sharing Kowvmvio dedouévmv

database converter petatponéoc féong dedopévawv
descriptive conflicts GLYKPOVGELS TEPLYPOLPNG
distributed system KOTOVEUNUEVO GOOTTLOL
distribution KOTOVOUT)

entity relationship model HLOVTELO OVTOTHTMV-GLGYETICEMV
entry forms deltia elcorywyng dedouévmv
equivalence relation oyéon tooduvvouiog

export schema e€aryouevo oy

extended entity relationship model EMEKTETOUEVO LOVTELO OVTOTHTOV-CUOYETIGEWV
external schema e€mTeplKd oynfua

federated schemas OLLOGTOVILOK G, GYTLOTOL
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federated database

federated database management system
federated system

foreign key

generalization

global schema multidatabase systems
heterogeneity

heterogeneity conflicts
heterogeneous databases
heterogeneous multibatabase system
homogeneous multibatabase system
homogeneous multidatabase language system
inclusion dependencies

instance

instanceof relations

integration

interoperable database systems
interoperable systems

join

key dependencies

knowledge acquisition

link

local schema

loosely coupled FDBMS
multidatabase language system
multidatabase system

multiple federations

network model

non-federated systems

path

postfix

prefix

primary key

relational model

schema conversion

schema mapping

Iapdotnuo A.  EVQeTHOLO 00wV

ouoonovaolakt| Béomn dedouévmv

opoomovdlakd cvotnuo dtoryeiplong Péoewv dedouévmv
oloomovolokd cHOTNUO

Eévo kheldi

yevikevon

GLGTHUOTO TTOAVPBECEMY dedOUEVWY e KOBOALKS GOl
etepoyévela

GLYKPOVGELS ETEPOYEVELNG

etepoyeveig féoelg dedouévmv

€1EPOYEVEC GVOTNLA TOAVLPAGEWY dedOUEVOV
oloYeVEC GVOTNUO TOALPAGEWY dedOUEVOV
opoyev YAWoGK& cuoTiportor ToALVPEceE®mY dedopévwv
ouvapTNolokég eEapTioELg TOTOL “eQLéxetal”
puérog, mepintmon

oyxéoelg TOmov nepintwong”

GLVIVOIGUOG

StaAerTtovpylké GLGTHUOTO BECEDV dESOUEV MV
SLIAELTOVPYIKE GLUGTHLOTOL

KOPTEGLOVO YLVOUEVO

oLVOPTNOLOKES EEaPTHOELS KAELOLDY
omdKTINOM YVAOONG

GUVOEGIOG

TOTLKOG OYUo

YOAPG-cuVIEdeévor OXABA

YA®GOIKE GLGTHUOTA TOAVPEGEDY dESOUEV MV
GOOTNUO TOAVPAGE®Y OESOUEV WDV

TOAAOTTAEG OLOGTIOVOiEG

MKTLWTO LOVTELD

UN-OLOCTOVILOKE CLGTHULOTO

LOVOTATL

eniomuo

TPOOMLLOL

KOpLo kAeldl

oYECLOKS LOVTELO

UETOLTPOTY] OYNLOITOG

OELKOVIOT CYNUATOV



schema translation

semantic conflicts

single federation

stuctural conflicts

tightly coupled FDBMS
unified multidatabase system

weak entities
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UETAUPPOIOT SYMUET®V

ONUOGLOAOYIKEG GUYKPOVGELS

oA OpooTOVaioL

doLKéC GLYKPOVGELG

otevl-cuvoedeuéva OZABA

evomonuévo cvotnUa ToAvBacewy dedouévmv

ooBeveic ovtoTNTEG
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Hopdptnuo B
Op1LoUl¢ GYEGLOKOV GYNLLOTOC

>10 mopdptnuo vt Tapovctdleton : (1) To cuVToKTIKS e To omoio 0 xproTng Uropel vo opicel To
oyeolokd oxniuo ko (2) To LOVTELOD LE TO OTO10 amoBMKEVETOL TO GYECLOKS GYTUOL GTNV OVTOKEVIPLKT

Béion exppacuévo oe YAwooa Telos.

B.1 XuvtokTikl opiopod GYEGLOKOD GYNILOTOG

310 GUVTOKTIKO e TO omoio opileTan To GYecLaKs GYNIO 0L NAMOELS YivovTon pe TV €€1g oelpd.
1. é6voua g oxectakng féong, Tng oroiag to GyNUo 6o SNABGOLUE
2. mivakeg g Pdone,
3. KUplo KAELOLE OAWV TMV TIVAK®V,
4. KOPTECLOVE YLVOUEVOL TTOV 1O VOV OLVEUEGH GTOVE TIVOIKES KO TEAOG
5. oyéoelg TOMOL VIOGLVOAOL 1] Ol GYEGELG KAELOLWV TOV 1GYVOLV HVEUESH GTOVE TIVOIKEC,

AT TIg TOPOTEV® INAMGELG LLTEC, TOL OVOUOLTOS TNG BAOS, TV TIVAK®MV KO TOL KHPLOL KAELSL0U KEOE
TvoKo lvor VIO PEMTIKEG, EVE 01 VTOAOLTES EIVOL TPOOUPETIKES, TTO TOPOKAT® GUVTOKTIKS OO0 AEEN
etvon pe xkepoAoio, toviouéva ypduuoto eivol decuevpévn AEEn ko umopet vor ypoetel Ko pe kpd

YPOLLLOTOL.
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92 Ioapdotnuo B.  OQLouog 0xe0taxov Oxnuatog
<ANA®OTM 0VOUOITOG oxecLakng Béiong dedouévwv>

DATABASE <évouo oyxectoknig peong>

<ARA®ON TVAK®OV>
[TABLE <évouo nivaxo> HAS <évouo mediov>[,<édvouo mediov>]*]*
<ARNA®ON KOPL®V KAELSLDV TVEKWOV>

[ FOR TABLE <6vouo. mivakos>
PRIMARY KEY = <évouo nediov>[,<évouo nediov>]*]*

<ANAOON KOPTEGLOVAOV YIVOUEVOV LETAED TIVAK®V>

[ FOR TABLE <6vouo. mivokos>

FOR FIELD <évouo mediov>[,<évouo nediov>]

SELECT < évopamediov >[,<évouo nediov>]*

FROM <dévoua mivorkos, <évoud, nivorko>

WHERE <6vouo mivoko>.<évouo tediov>=<évouo nivoko>.<évouo tediov>

[AND <6vopa mivoko>.<évouo nediov>=<dvouo mivoko>.<ovouo nediov> |*]*
<AfAwon oyéoenv HeToED TvaKwv !>

[<6vouo mivako> SUBRELATION <6voua mivokos>|*

[<6voua mivoko> SUBRELATION <évopo mivorkos |*

B.2 Movtéro omodfkevong oxectokov oynuotog otnyv Telos

To povtého Ue 1o omolo amrodNKeVETOL TO GYECIOKS GYTUOL GTNV OVTOKEVIPIKY] BEOT EKQPOCUEVO GE

YA®coa Telos elvor To TOPOKET® :

TELL Individual DB_Name in S_Class
end DB_Name
TELL Individual Columns in S_Class

end Columns

'Ot oyéoelg THMoL VIOGUVELOL 1 KAELSIGY Umopoty vor SNAGVOVTOL e OTOLUSHTOTE GELPE. KO OVOKOTEUEVEG



B.2. Movtélo amoBnxevong oxeotaxov oxnuatos otyv TELOS

TELL Individual Tables in S_Class
with attribute
databaseName : DB_Name ;
column : Columns ;
subrelation : Tables ;
keyRelated : Tables ;
hasTransformations : Transformations ;
primaryKey : Columns ;
hasJoins : Table_Joins
end Tables
TELL Individual Table Joins in S_Class
with attribute
fromColumn : Columns ;
fromTable : Tables ;
toColumn : Columns ;
toTable : Tables ;
sqlemd : Telos_String
end Table Joins
TELL AttributeClass comes_from_base
components
from : Individual
to : DB_Name
in S_Class

end comes_from_base
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Iopdptnua B.  OQLouog oxeotaxov oxnuatog



Hopdptmuo I’
Op1oUul¢ OMELKOVIGEMV

¥t0 mopdptnuo. ovtd mopovcidlletor: (1) 1o cvvtokTikd, pe To omoio o xpriotng umopel va opicel
OELKOVIGELG OVOUECO OE €Vl GYEGLOKS KOl €VOL OVTOKEVTPLKS GYUo Ko (2) TO LOVTELO, [LE TO OTOlo

orodNKevoOVTONL 01 TELKOVIGELS OTNV 0VTOKEVTPLKT BAom. To poviédo meptypdpeton oty YAdooo Telos.

I''l XuvtokTikod opiopov oOneEtKovVice®y

oTé TOV OPLOUS TOV OMELKOVIGEWV, OLVAUECO OE VOl GYECLOKO KO V0L OVTOKEVTPLKO GYMUOL TPOTOL
npénel vo, MAdveton To Gvoud TN oxectokng PEong Kot Kotdmy v, ookoAovBov ol dNADCELS T®V
OTELKOVICEMV L€ OTOLOONTOTE GEPd.  XTO TOPOKET®O GLUVTOKTIKG Omolor AEEN eivon pe xepoodo,

TOVIOUEVD YPAUoTo eivon deopevpévn AEEN kou umopel vo ypoupTel ko Pe Lkpd yp G iLotoL.

<ANA®OTM 0VOUOITOG oxecLakn g Béiong dedouévwv>

DATABASE <évouo oxectoknig péong>
<AfAwon ametkéviong Tonov BECOMES>

FOR TABLE <évouo nivoucos

<6voua mediov>],<évoua mediov>]*

BECOMES <6vopo mtediov 1 kAdong >[,<évoua nediov>]*
[ FROM_PREFIX : tpéomuo |

[ FROM_POSTFIX : eniénua ]

[ TO_PREFIX : tp66nmuo |

[ TO_POSTFIX : enibnuo ]

[

IF <6vopo mtedlov> = <Tiuiy> |
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96 Hapdotnuo I.  OQLopdg aetwovioewv

<AfAwoM ametkéviong Tomov ISA>

FOR TABLE <évouo mivorcos

<6voua mediov>],<évoua mediov>]*

ISA <6vopa mediov 1§ kAGonc>[,<évoua tediov>]*
[ FROM_PREFIX : tpéomuo |

[ FROM_POSTFIX : eninua ]

[ TO_PREFIX : mtp6onmuo |

[ TO_POSTFIX : enibnuo ]

[

IF <6vopo mtedlov> = <tiuiy> |
<AfAwon amelkéviong Tonov BECOMES_LINK>

FOR TABLE <évouo mivoucos>

FROM : <6vopo nediov>[,<é6voua mediov>]*
TO : <6vopo nediov>[,<évouo tediov>]*
BECOMES_LINK <6vouo cuvéécuov>

[ FROM_PREFIX : tpéomuo |

[ FROM_POSTFIX : eniénua ]

[ TO_PREFIX : tp66nuo |

[ TO_POSTFIX : enibmuo ]

[

IF <6vopo medlov> = <tiui> |
<AfAwon amelkéviong Tonov BECOMES_DEPENDENT_OBJECT >

FOR TABLE <évouo mivorcos>

<6vouo mediov> BECOMES _DEPENDENT_OBJECT

PATH : <6vouo kOupov>.<6vouo cuvdéouov>"<évoua k6ufov>

[ .<évopo cuvdéouov>"<évoua kKOupov>]*

[, <évouo kéuBov>.<Gvopo cuvdéouov>"<dvopa k6UPov>| [ .<évouo cuvééouov>" <évouo kéupouv>]*]*
[ FROM_PREFIX : tpéomuo |

[ FROM_POSTFIX : eniénua ]

[ IF <évouo mediov> = <tiun> |

SEPARATOR =<\ 1} ->
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I'.2 Movtédro amodikevong onertkovicewv o€ Telos

TELL Individual Transformations in S_Class

with attribute
kind : Telos_String;
fromValue : Telos_String;
toValue : Telos_String ;
fromPrefix : Telos_String ;
fromPostfix : Telos_String ;
toPrefix : Telos_String ;
toPostfix : Telos_String ;
linkName : Telos_String ;
path : Telos_String ;
seperator : Telos_String;
conditionField : Telos_String;
conditionValue : Telos_String

end Transformations
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