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1.1 Asdopéva kal MAnpopopieg

Z10)0! / Mpoodokwpueva AnoTeAéopHaTa
O pabnTng/Tpia Npenel va givai Ikavog/n:
e va diaxwpilel TV €vvola Twv 0£SOPEVMV anod TV Evvolid TN NANPOPopIag

e va neplypagel Tn diadikacia napaywync NANPoQopI®V ano Tnv eneEepyacia SEdOUEVWV
e va npoodiopilel TIc diadikaadiec dlayeipiong TwV JEDOHEVHIV

H onuepiviy enoxn TG nAnpogopiac xapakTtnpiletal anod Tnv duvaTtoTnTa Twv avlpwnwyv va avtalao-
OOUV Kal Va PETAPEPOUV NANPOPOPIEG PE Peyalo Babuo eAeubepiac £xovTag apeon NpooBaacn o€ YVWOEIC Nou
Ba nrav duokoAo 1 adUvaTo va anokTnBoUv oTo NapeAdov. Kabe avBpwnoc otnv kabnuepivr Tou {wr dlaxelpi-
CeTal éva nAnBoc and nAnpo@opiec, ol onoieg Tov kabodnyouv va kaTavoei oTIONNOTE oupBaivel aTo eupUTEPO
nepIBAANOV Tou kal va avTIPeTwnilel Ta npoBANUATa nou Tov anacxohouv naipvovtac anopAacelg kal divovTac
AUoegIC. TNV avBpwnivn KaBnuepivoTnTa oav EKPPacn n vvoia NANPoQopia onuaivel KUPInG EIONTEIC, YEYOVO-
Ta, 10€€C, KATI MOU YNopei va anokTnBei kal va BswpnBei yvwaon. ZTnv apxn Tou 200U aiwva OTav EUPavioTnke
Kal TEKUNPIWBNKE N Bwpia Twv NANPoPopInV, KaBopioTnKE oaPwg kal To NAAiolo TG pe auoTnpoUc Hadnua-
TIKoUG VOPoUuG. O1 EpapUoyeC oTn KETAO0ON TWV EIKOVWY, OTN OXeGiAon CUCTNHATWY avixveuongc nAoiwv aspo-
nAGvwv kAN, aTn ouhoyr oToixeiwv and dopuPopouc kal dIacTNUONACIA, GTNV EMIKOIVGVIA UMOAOYIOTWV Kal
KIVNT@V TNAEPWOVWY, anoTEAOUV HEPIKEC HOVO and TIC ENITUXNMHEVEG NPAKTIKEC TNG Bewpiac Twv NANPOPOPIWY.
KataAaBaivoupe Pe autod Tov TPONo Kai T dIaQOPETIKA NPOEyyIon Tou BegeAimdouc 0pou NAnpogopia doov
agopa Tnv kadnuepivi gag (wn kai Tnv nAaiciwon oTi¢ dIAPOPEC ENIOTAKES. ANO TOUC OPICHOUC NOU UNAPYXOUV
otn diebvn BiBAoypagia Ba uioBeTRooUE ToV 0pIoKHO TNG ApepIKavikng Enmponng EBvikwv Mpotunwv (ANSI
American National Standards Institute ) nou avagépel 0TI IAnpo@opia €ival n onuaacia Nou £Xouv yia Tov av-
Bpwno Ta oToixeia, and Ta onoia auTr anoTeAsiTal. EIdIKOTEPQ:

Ztoixeia nAnpogopiag f Asdopéva (DATA) sival onoiadnnoTe NapaoTacn, ONwe XapakTipeg n apibun-
TIKEG NOoOTNTEC, oUPBOAA KTA., aTnv onoia divetal ) €ival duvaTov va dobei pia onuaacia (évvoia).

MAnpogopia cival n onuaacia nou divel 0 avBpwnog os éva ouvoho dedopévwy, Ta onoia eneEepyaleTal Ye
Tn BonBsia NpokaBOPICUEVWV CUHP®VIMV Nou EXouv BeonioTei and Tov idio.

Ano Touc napandve opioHoUC oav EUKOAO CUMNEPACHA MpokUNTel OTI Ta OedOUEVA PMOPEl va gival ano-
ONaopaTika kal akatépyaoTa. ‘Opwe, n GUAAOYR Kal 0 GUCGXETIOHOG TwV JeDOUEVWY DiVEl WG ANOTEAEOHA
TNV nAnpo@opia. O oUOXETIONOG dEdOUEVWY NPENEI va akoAouBei éva auaTnpo kal GUYKEKPINEVO NAQiolo ano
KaVOVeC, M.X. YPAUKATIKOUG yia Tn YAwood, dlaxwpiopo Twv bytes yia Ta duadika wnoia k.A.n. AuTo To NAdicio
anod Kavoveg €ival Nou aTovV OPIoKO avapEéPOVTal WG NPOKABOPIOHEVEC, Ano TOUG avOPmNOUC, CUHPWVIEC.

OI NEPIOPIOPEVEC BUVATOTNTEG TNEG AvBPWMIVNG UVAKNG NPOCavaToAIoE Tov AvBpwno anod apxaloTatwy Xpo-
VOV va dnpioupynoel PeBddoug Poviung anoBbrkeuong Twv dedopevwv. H ouloyr deGOpEVQV Eixe KaBOPIOHE-
VO OTOXO N a(POpPOUCE CUYKEKPIUEVO QVTIKEIMEVO YIa BEUATA MOU N EKACTOTE KOIVOTNTA XpelaloTav ) unrnpxe
nePINTWON va XPeEIaoTEi.

To epwTnua BERaia €ival av n napanavw diadikacia apkei yia va ohokAnpwoei n unoBordnon Twv dpacTn-
PIOTATWV Nou eniBal\ouv TNV xprion Tne. davtaoTeiTe, n.x., &va TNAEPwVIKO Kataloyo piac noAng 100.000
KAToiKwV, GTOV 0Moio Ta ovopaTa Twv cuvdpounTwv dev Ba fTav Ta&ivounuéva akgapnTikd, aAAa Ba ypago-
VTav Je Tuxaio Tpono. Kaveic dev Ba ATav diaTebeipevog va dlaBacsl 0AOKANPO TOV KATAAOYO, NPOKEIPEVOU va
Bpel €va TNAEPWVO ENOPEVWE N UNApEN Tou kataAoyou Ba ATav axpnoTn.
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H enopevn Kivnon ENOPEVWC, HETA TRV OUANOYH Kal kaTaypa®r) Twv OedOUEVWY RTAV va epeupebolv TPONOI
anodoTIKNAC opyavwong autwv. OI NPWTEG NPOCTIABEIEC MOU ava(EPOVTAl IGTOPIKA £XOUV VA KAVOUV UE XEIPO-
YPAQIkG oUCTAKATA anoBrkeuong kal opyavwong dedopevwy. O BaoikéG AEIToupyieg, Nou Ta ouaTHUATA
auTa £8Ilvav oToUC XPrOTEG TOUC NTaV:

¢ Eicaymyn VEmV J€S0HEVOV
e Aiaypa®r dedopEVRV

e Enavapopa dc30pEVROV

e Evnuépwon dedopEvmv

1. Nw¢ avriAapBaveoTe TIC Evvoleg dedopéva kal nAnpogopia; AwaoTe £va OIkO oac napadelyya.
2. MepiypaAyTe NWG 0l CUAOYEC DBOUEVWV PNOPOUV Va Yivouv NPakTIKA XPHOIKEC.

||E|| EpwTNOEIG / ApaoTnpIOTNTEG

o



1.2 Znupaocia Tng Alaxeipiong AsdopEvmwv

Ztoxo1 / Mpoodokwpeva AnoTeAéoHara
O pabnTncg/Tpia Npenel va givai Ikavog/n:
e va neplypagel Ta Bacika PePn evoc ouoTnuaToc Baonc Asdopévwv

e va npoodiopilel Tic d1adikaadieg Olayeipione TwV dEQOHEVHV
e va avayvwpilel Toug dIapopeTIKOUC TUNOUC DEDOUEVWV

Ta dedopéva OTIC PEPEC PAG KATAYPAPOVTAI Kal XPnalJonoloUvTal o€ kaBs dpaoTnpioTnTa NIGTNHOVIKN,
EUNOPIKN, NAPAYWYIKN, KUBEPVNTIKN, OTPATIOTIKN KAM. O HEYAAeC NoooTNTEC OEDOUEVWY EMIBAAOUV TNV €UpE-
on anoTeAeoPATIKWV HeBOdwV anobrkeuonc. Ta dedopEva NPENEI va €ival 0pyavwueva HE TETOIO TPOMO WOTE
va OIEUKOAUVETaI N avaliTnon Kai n eVNUEPWON TOUC Kal auTo akpIBwE €ival To QVTIKEIHEVO TNG MEAETNC KAG,
nou anaitei Tnv kKaAUTepn AUon.

'Evag anod Toug BacikoUc AOYoug yia TOUC OMoiouc avaBEToupE O UMOAOYIOTEC va emIAUOUV MpoBAnuaTa
gival n duvatoTnTa Toug va anobnkelouv eyalo Oyko JEDOUEVWY [E TaxUTNTa akpiBeia kar aopaieia. Auto
€IXE WG anoTEAETWA va avanTuxBouv cuoTripaTa onou Ta dedopéva anobnkelovTav e T HOPPI ApPXEIWV O
YNPIaKa PEoa, ONwG PayvnTIKEG TAIVIEG kal JayvnTikoUg 8iOKOUG, HE TN XPRon KATAAMNAWY EQApHOY®V Ao-
YIOHIKOU. O1 EQapHOYEG AUTEC, EKTOC ano OUVATOTNTEC €1I0aYWYNG KAl anodrnkeuong SedOUEVWV aTO UOTNHA,
£dlvav eniNAéov OTOV XpROTN TN €UKalpia va avakaAei, evnuepwvel, diaypagel kal yevika va eneEepyaleral kal
va a&lonolei he MoAAoUG Tponouc Ta dedopéva Twv apxeiwv. H diaxeipion Twv dEOOPEVOV AVIKE OTNV EUBUVN
TOU NPOYPANKATIOTH TNG EQAPHOYNG.

Ac avalluooupe €dw £va napdadelyda neAaToloyiou kal napayyeAlmv pIac EUMNOPIKNAG ENIXEIPNONG yia va
HEAETAOOUPE TNV ONMIoupyia Kal Xprion Twv apxeiwv. Ma Tnv owaoTr opyavwaon Tou apxeiou Yac, 6a npenel
va OnNMIoUPYNOOUKE KAPTEAEG apXIKA YIa TOUC NEAATEG kal aKoAoUBWC yia TIC napayyeAieG Touc. MepiexOUeEVO
(evdelkTIKO) TWV KapTeAwV Ba npénel va sival Ta €€N¢ aTolxeia ava neAaTn;:

o Kwdikog e AlgUBuvon e TNAéQwVO
e Enwvupo o TK e ADM
e ‘Ovopa e OAn e AQOY

Mnopoupe €0 va 10XUpIoTOUUE OTI TENIKA €va apxeio ival &va oUVOAO 0pYaVWHEVWY OHOEISWV OTOIXEIWV.
Méoa o€ éva apxeio Ta oToIxeia opyavwvovTal o€ AOYIKEG EVOTNTEG. To GUVOAO TWV OTOIXEIWV NOU NEPIEXO-
vTal 0€ Wia AoyIKr evoTnTa ovopaletal eyypadn (record). To kGBe oToIxEio TNE EyypaPnC Nou kataxwpileTal
oTo apxeio ovopaletal nedio (field). ZTo napandvw napadelypa To apxeio TNG ETAIPEIAG NEPIEXEI OTOIXEIA NOU
apopouv OAOUC TOUC NEAATEC TNC ETAIPEIAC KAl yIa KABE NEAATN dnUIOUPYEITAI HIa £yYpAPr) NOU NEPIEXEI OUYKE-
KpIpéva aToixeia yI' autov. AnAadn, TO apxeio NEPIEXEI TOOEC EYYPAPEC OTOI €ival kal o NEAATEG TNG ETAIPEIAC,
OpidovTac KaAUTEPa TwPA TIC EVVOIEC PNOPOUE va dWOOUKE TOUC NAPAKATW OPICHOUG,.

e Apxeio (file) sival é&va ouvolo eyypa@wv Aoyika ouvOEDEPEVWY PETAEU TOUC, NMOU £ival KATAXWPIOUEVEC
o€ €va () Kal NepPIooOTEPd, OUUPWVA HE TIC dUVATOTNTEC TNG ONUEPIVAG TEXVOAOYIAC) payvnNTIKO HEDO
anobnkeuonc.

e Eyypa®n (record) Tou apyeiou gival To olvolo Twv NeditV Nou aviikouv aTny idia AoyIkr evoTnTa.

e MNedio (field) cival éva and Ta enPEPOUC OToIXEIANANPOPOPIEC MOU CUVOBETOUV TNV €yypadr], ONWE auTn
Ba kaTaxwploTei o€ €va apxeio.
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H avTioToixnon Tou nakiol TPOMou opydvwaong He TIC KAPTEAEG O OXEON ME TOV aUYXPOVO NAEKTPOVIKO
TPOMNO 0pYyavwong, €Xel we €ENC:
e JupTapl — Apxeio Aedopévwv
e KapTtéAa nehatn — Eyypagn Tou apxeiou 0edoUEVWV ZToIxXEI0 TNG KapTEAAC — Medio TNE eyypaPnc
e To nedio, kabwc yiveral n eneEepyaaia Tou and Tov H/Y, deopelel KANoIo XWPO OTNV KEVTPIKNA 1 oTn Ogu-
TEPEUOUOA HVAKN TOU UMOAOYITTH, XWPO 0 0Moiog HETPIETAI O€ bytes. O apiBuoc Twv anairoUdevwy bytes €ival
To pRkog Tou nediou (field length). Me Baon TIG TIREC Nou Pnopouv va dexToUV, HNOPOUE Va OIAKPIVOUKE Ta
nedia o€ d1apopeg kaTtnyopiec. O1 KUPIOTEPEC and AUTEC avapEPOvVTal NAPAKATW:
o AA@ap1OuNnTIKa (alphanumeric), 6Tav nepiExouv aApapnTIkoUC XapakTnPeC, 101KoUC XapakTnpeC, apid-
pouC | ouvOUAoPOUC AUTWV.
e ApIOuNTIKG (NUMeric), OTaV NEPIEXOUV LOVO apiBUoUG.
o AA@aBnTika (alphabetic), 6Tav nepiExouv povo aA@apnTikoUg XapakTipes. Huepounviag (date), otav
€Xouv Tn duvaToTNTA AnoBNKEUONG NUEPOUNVIQV HE DIAPOPES HOPPEG (n.X., 121298 f} 12031998 K.0.K.,
avaloya e To NpoypaupaTioTIkG nepiBAAoOV nou xpnaidonoleita).

e Auadika (binary), oTav €ival kataAMnAa va anoBnkeuouv €dikoU TUNou dedoyeva, onwe eikdva, nxo,
video KTA.).

e Aoyika (logical), onou enirpenovTal Povo dUO TIKEC Ol OMOIEC AVTIOTOIXOUV O U0 JIAKPITEC KATAOTACEIC:
ANnBeia (True) r) Wepa (False).

o ZNHEIMOEWV (Memo), OMNou €ival ENITPENTI N €10AYWYN KEIMEVOU PE YETABANTO WNKOC, TO OMoio, GUVH-
Bw¢, XpNOILOMOIEITAl YIa TNV AnoBrKeUOn ONUEIWoEwV (KEIWEVOU), Nou PNopei, avaloya Kai Ye To nepi-
BaMov avanTuéng, va €ival kal apkeTa Peyalo.

e Mnkog eyypagng (record length) €ival To aBpoiopa Tou PNKOUG Twv NEdiwv NOU TNV AnoTEAOUV.

e Aopn eyypa®ng (1 ypaduoypdenon) (record layout) gival o Tponog e Tov onoio opyavwvovtal Ta nedia
TnG. To Baciko aToixeio nou kabopilel Tn dour eyypapnc ival n ogipa e Tnv onoia pgavifovTal Ta nedia
péoa atnv eyypaon, dnAadn nolo €ival NpwTo, Molo JEUTEPO K.O.K.

Ta npoypaupaTta spappoywv dlaxeipiong Twv apxeinv diapalouv 1 ypagouv Ta dedopéva oTa apxeia Pe
N Hop®n Twv eyypapwv. AiaBaocpa (read) anod apxeio onuaivel, oTn yYAwooa Twv UNoAoyIoTwV, 0TI TO Npo-
YPAUMa nnyaivel aTo PECO anobrKeuong Tou apyeiou, naipvel Ta dedopéva (ouvnBwe ava ia eyypagn) kai Ta
(PEPVEI TNV KEVTPIKA KVAKN TOU UMOAOYIOTH), YIa va Ta ene€epyaoTei oUPPwva e To oxediaoua Tou. Fpayipo
(write) oTo apyeio onuaivel, 0TI TO NPOYPAUKA eneEepyaleTal dedopEVA NMOU PPIOKOVTAl OTNV KEVTPIKT MVAKN
TOU UMNOAOYIOTN Kal 0Tn Ouvexela divel EVTOAR yia anoBnkeuon, YeTaBoAr f kai diaypadr yypapwv oTo ap-
xeio. Me Tic Oladikaoiec auTeC uAomnoloUvTal ol BACIKEG EpYATiec MOU NApoUCIAcTNKav oTnv napaypago 1.1.

1. Moieg €ival o BaoikeG duvaTOTNTEC NMOU NAPEXOUV GTOUG XPrOTEG TOUG TA GUCTNHHATA 0pYyavWwonG
OEOOUEVOIV;

2. Mwc avTIAauBAveaTE TIC EVVOIEG apxeio, yypan kai nNedio 0Ta 0Ta CUGTAPATA “NAEKTPOVIKAG”
TNPNonG 0edoPEVWY O avTIOIAOTOA HE TA XEIPOYPAPIKA CUCTAKATA TNG NPonyoUHEVNG napa-
ypagou;

3. AvaQEpPETE TIC KUPIEC KATNYOPIEC TV NEdiwV 0TA APXEIa EYYPAPOV.

|ﬂ| EpwTnoeig / ApacTnpIOTNTEG
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1.3 EEEMIEN TNG Alaxeipiong AedOHEVWV

Z1oxol / NMpoadokmwpeva AnoTeAéopara
O pabnTncg/Tpia Npenel va givai Ikavog/n:
e va avayvwpilel Ta NAEOVEKTAKATA TNE 0pYavwong Oe00PEVWY OE BACEIC DEOOUEVWY AVTi
apxeiwv

e va avTIAGUBAVETal TNV €VVOIA TOU HOVTEAOU Kal TwWV OOMIKWY TOU OTOIXEIDV
e Va KATAVOEI NWG 0 KOOHOG avanapioTAveTal anod oUVOAd OVTOTATWV Kal CUOXETIOEWV

Ta NpwTA CUCTAKATA EPAPHOYWV NAEKTPOVIKNC THPNONG SedoUEVWY, Nou Xpnoiponoinénkav (kar meéavov
xpnoiponoioUvTal akopa) yia Tnv anobnkeuon kal EKUETAAEUON NANPOPOPIaKWY OEDOUEVWY, NTAV OpYyavV®-
péva o aveEapTnTa Kal PJEPOVWHEVA apxeia. Ta OUCTARATA QUTA avanapayouv, w¢ £va Badud, Tn Aoyikn
0pYavwaong TwV NANPOPOPIAV TWV AVTIOTOIXWV XEIPOYPAPIKOV CUOTNHATWY KAl TAUTOXPOVA TNV EMEKTEIVOUY,
a€lonoiwvTac TIC TEPACTIEG dUVATOTNTEC NOU NAPEXE N Texvoloyia Twv YnoloyioTwv. O Tpono¢ auToc diaxei-
pionG, av kai divel oTov npoypaupaTioTy Tnv eueNi€ia va ulonoinoel TG PeBddoUC ene€epyaaiag nou auTog
eniBupei, waTO00 dnuIoupyei NpoBARKaTa kabwe auEaveral o Oykog TwV dEBOPEVAV Kal N MOAUNAOKOTNTA TNG
nAnpogopiac,.

XapakTnpIoTIKO TwV EPAPHOY®OV AUTWV ATAV OTI yIa va PNOPECOUV VA ENIKOIVWVOOUV HE Ta apxeia, Enpe-
ne va yvwpifouv Tov akpifr Tpono opyavwong Twv dedoPEVWY PEoa o' auTd. MNa va PnopEcel ENOPEVMC Hia
epapyoyn va diapaocel Ta dedopeEva evog apxeiou, va eyypawel véa dedopéva, va YeTaBalel fy diaypdyel kanoia
and auTd, npenel va nepIAaPBAavel oTov KwdIKA TNG Eva TUNKA NOU va NePIYPAPEl KE noia ogipd anobnkelovTal
Ta 0edodéva OTO ApXEIo, MG avanapioTavovTal, Noco Xwpo katahauPavel To kabéva aTo PUOIKO PETO KTA.
JUpPNEPAoUATIKa 6a PnopoUcaye va I0XUPICTOUKE OTI UNAPXE avaykn oupBaToTNTac TnNG AOYIKNAC ouyypaPnc
TOU KWOIKA TNG EQAPHOYNC HE TOV TPOMO 0pyAvwong TwV JEOOPEVAV TV APXEIV HUE TA OMOIA EMIKOIVWVEI.

AuTO TO €id0C TNG aneuBeiac eNkOIVWVIAC TNS EPApUoync KE Ta apxeia dedopEvwy, Tnv onoia eEaoalilel o
KwJIKAC TNG KABE epappoync EexwpioTd, ovopaletal Quaolkn dienadn (interface) Tng epapuoync KE To apxeio.
'ETO1, KGBE £PapUoyn UNopEi va eNIKOIVWVNOEl JOVO e Ta dikd TnE apxeia. Ano Ta napanavw Yiverar pavepo
OTI 0T CUOTAKATA AUTA O EPAPHOYEG €ival 0€ JeyaAo Babuo eEapTnuévec anod Ta dedoeva (datadependent).

Ac €EeTaooupe ouvolikd Hia nepinTwon nou Eepelyel and pia anAr dlaxeipion apiBunTIKWV dSOPEVWY,
Ornou unapyel n avaykn yia anobnkeuon kai diaxeipion PEPIKWV EKATOVTAdWV apIBwV, NpOBANKA NouU WNopEi
va uhonoinBei elkoAa anobnkelovTac Touc apiBUoUC os éva apxeio Tou AEIToupyikoU CUCTAPATOC, Kal UAOMOI-
VTAg TIC anapaiTnTeG AEIToupyieg unoAoyIoHWY (M.X., MECOG OPOC, EAAXIOTN TIUA, MEYIOTN TIUAR) OTN AOYIKN
NG EPAPUOYNG.

OewpOoUKE pia NepIcoOTEPO NOAUMAOKN €papuoyr nou €xel uhonoinBei yia va unooTtnpi€el TNV opyavwon
Hiag oykwdoug NAEKTPOVIKNG BIBAI0BNKNG. ZTnV BIBNIOBNKN auTr anarteital n avalitnon apBpwv n BIBAiwv pe
Baon To ouyypageq, Tov TITAO, TNV NUEPOMNVia €kdoonc, Evw akoun anaiteital n avalntnon apbpwv pe Baon
AeEeickAeidia (keywords) and O0Ao To keidevo. O NPoypapaTioTiG yia TNV OAOKARPWaON TNG EPAPHOYRG XPEid-
CeTal va AaBel un’ own oTI:

e To nAnBog Twv apBpwv f Twv BIBAiwv Ba sival peyalo, Pe anoTtéleopa va emBAMEeTal n xpron anodoTi-

K@V PEBOdwV avalTnonc.
e H dopun TN nAnpogopiac sival nepinAokn, agoU £vac ouyypapeac Unopei va €xel GUPBAAAEI TN ouyypa-
@ NOA®V apBpwv, EVw 0T OUYYPAPN £VOG ApBPOU UNopei va £xouv oUBANEI NoANoi ouyypageic.



e MNpénel va Bpebei vag anoTeAeouaTikog kal anodoTikog TpOnog avaliiTnong Twv AEEEWV JEDA OTO KEIHEVO.
MeydAo poAo yia Tnv emidoyn Ba €xel oTNV NEPINTWON QUTH TO KOGTOC TNE EPAPHOYNG.

e YNApXEl N avaykn yia €10aywyn VEWV OTOIXEIWV, ONWC yia Napddeiyua n evnEEPWON TwV OEDOUEVQV OTAV
UNApPXE! €va VEO ApOPO Nou NPENEl va KaTaxwpIooei.

e Avapéveral 0TI MoANoi XproTec Ba XpnaolponoioUv TV EQappoyn TauToxpova, JE anoTEAEOA va anaiTou-
vTal €101KOi NXAVIOHOi NPOCNEAAONG Kal GUYXPOVIOHOU TwV NPoaneAdoswv anod diapopeTIkoUg XPrOTEG.

Ac €EeTaGOOUNE MOl €ival JEPIKA anod Ta BAciKd WEIOVEKTAKATA TNG anoBrikeuong Kal diaxeipiong Twv dedo-

pévwv an’ euBeiag os apyeia Tou AeIroupyikoU CUOTHAHATOC,

e O opada NPoypaupaTIoT@V TNG EPApHOYNC ival unelduvn yia T OwoTr EVNHEPWON TWV APXEIOV TWV
dedopEVQV, avaldyw§ HE TIC EI0aYWYES Kal Olaypaeg nou npayuaTonoloUvTal. Ma napadelypua, £0Tw OTI
oTo apxeio Al anoBnkelovTal Ta aTolxeia evog apBpou (M.x. TITAOG, apIBpOC ogAidwv), eV OTO apxeio
A2 anoBnkelovTal Ta OVOUATA TWV OUYYPAPEWY KABe apBpou. Kata Tnv eioaywyn evog véou apbpou Oa
npénel va evnuepwOei To apxeio Al Ye Ta anapaitnTa oToIxeia, eve To apxeio A2 Ba npeEnel va evnpEPWOEI
HE Ta OTOIXEIO TWV OUyypaPEwy Tou dpBpou. Eniong, katd Tnv avaliitnon oToixeiwv 6a Npénel o€ NPWTO
oTadio va npoadiopioBouv Ta anarroUpeva apxeia, evw o€ deUTEPO OTADIO NPENEl VA YiVEI MPOCEKTIKN
avayvwon Tov dedopévwyv, ouvdualovTag KatahnAa TIC NANPOPOPIEC NMOU MEPIEXOUV Ta dIAPOPETIKA
apxeia. H kataotaon OUOKOAEUEI 600 AUEAVETAl O apIBPOC Twv apxeiwv deBOUEVWY Kal 600 auEaveTal n
NoAUNAOKOTNTA TWV EPWTNHATWV.

e H dopr Tou kabe apyeiou kabopileTal anod Tnv idia TNV epapyoyn. AuTd €xel w¢ anoTéAeoua va eival
dUoKoAN n aAayn Tng dopng evog apxeiou. MoAEG @opéeC napouaidleTal n avaykn va npooTebei éva
VEO XapakTnpIoTikO oTta dedopéva. MNa napadelyua, Ynopei va anairnBei n npoodrkn oTo apyeio Al evog
akoun nediou nou va nepiexel To NANRBog Twv BIBAIoypaPIkwv avagopwv (citations) nou nepiéxovral aTo
apBpo. e pia TETOIO MEPINTWON Npénel ap’ evog va PeTaBAnBei n dopr Tou apxeiou Al, €101 WOTE va
OnuioupynBei xwpog yia To véo nedio, kal ap’ eTépou va YeTaBAnBei n Aoyikr TNG EQAPHOYNG WOTE va
AneBei To véo nedio un’ 6wn kata Tnv avalnTnon, sloaywyn kai diaypa@r) dedopevwy. O aANAYEC AUTEG
eival XpovoBOpeg kai NIKiVOUVEG yIa TNV aKEPAIOTNTA TwWV ANOBNKEUPEVAV DEGOUEVWV.

e E@’ 600V 0 TpONoc dnuioupyiac Twv apxeiwv kabopileral anod Tnv epapuoyr, N HopPonoinan Twv apxeiwv
€€apTartal ano Tnv ekAOTOTE YAWOOA NpoypapaTiopol nou Xpnaoiponolsi o npoypaduaTioTng (onwg C,
C++, Java, Visual Basic). To yeyovoc auTo dnuioupyei UOKOAIEG OTav AnaiTeiTal n Xpron Twv apxeinv
anod dIaPOPETIKEG EPAPHOYEC I} OTAV ANAITEITAI N KATACKEUN TWV ApXeiwv and aAAOUG NpoypapHaTioTEG
Mou XpnoidonoioUV JIaPOPETIKEC YAWOOEC NPOYPAUHATIONOU Ot JIAMOPETIKA AEITOUPYIKA OUCTAHATA
(6nwg Linux, Windows, MacOS).

e J& NOMEC NEPINTWOEIC N €papuoyn €EunnpeTei NOANOUC XpOTEG TauToxpova. H diaopakion Tng npo-
0Taciac kal TG akepaldTNTac Twv OeDOUEVWV KATA TNV TAUTOXPOVN avalnTnon, eloaywyn kai diaypan
oToIxeiwv €ival apkeTa nepinAokn. Enionc, o€ GUYKeKPIKEVEG AEITOUpYieC npenel va diacpalileTal n aTo-
MIKOTNTA TNG EKTEAEONG. Me Tov OpO "aTOMIKOTNTA" EVVOOULE OTI €va oUVOAO AEITOUPYIWV EITE Ba EKTEAE-
00&i ouvoAika, €ite Ba anoppiPBei GUVOAIKA. XapakTnpIoTIkO Napadelypa anoTeAei n avaAnyn xpnHaTwv
ano pia Tpanedikn auTopaTn Tageiakn unxavn (ATM). Edw diakpivoupe dU0 EEXwPIOTEC AEITOUpYIEC:

a) avaAnyn vog Nooou Kal

B) evnuEpwan Tou Aoyapiaopou We To vEo unohoino. Av anoTtUxel Wia anod Tig dUo AeiToupyieg, TOTE Oa
anotUXel kal TO GUVOAO TouG. Z& dIAPOPETIKA NepinTwon Ba dnuioupyndei coBapd npoBANUa akepaio-
TNTac dedopevwv Kabwg Ta dedodEva Tou ouaTnaTog Ba eival Aaveaopéva (n.x., Eve €yIve n avain-
wn dev agaipéBnke To Noad and To undAoINo Tou Aoyapiacpou).
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e 3TN YEVIKN NEPINTWON, KABE XPNOTNG TNG EPAPHOYNG EXEI DIAPOPETIKA JIKAIWKATA WG NPOC TNV NPOCTE-
Aaon Twv dedopevwy. MNa napadeiypa, pia opada XpnoTwV WNopei va EXEl JOVo SIKAIOPATA avayvwaong
TWV 0£dOPEVV, EVW Hia GAAN opdda XpnoTwy PNopei va €xel dIKalmPaTa avayvmong Kal E1I0aywyng VEwv
dedopévwv alAa o1 diaypanc. H epappoyr TwV Kavovwy NpooTaciac Twv deS0PEVWV WOTE VA anogey-
yovTal dUOAPEDTEG KATAOTACEIC anwAelag dedopevwy (giTe kata Aabog, €iTe eokeppéva), oTnpilopevol
oTa epyakeia Tou AeIToupylkoU OUCTARATOC, eMiTuyxavetal dUokoAd. EminAéov, eival noAU duokoAo va
opiooupe dIaPopPETIKA dIKAIWUATA PEoa aTo idlo apxeio.

E@’ 6oov n Aoyikr| TNG avalfTnong oToixeiwv anod Ta apxeia dedopévwv UAOMOIEITAl OTOV KWJIKA TNG EPap-
MOYNG, OI DIAOPETIKOI TUMOI EPWTNUATWY NOU YNopei va dexOei n epappoyn €ival NEPIOPICUEVOI Kal NPENEI va
uAonoinBoUv €k Twv NPOTEPWV. AUTO anoTeAei apkeTd OETUEUTIKO Napayovta Aappavovtag un' oyn OTI ival
oxedov aduvaTo va npoPAEWoupe OAa Ta duvaTda EpWTAUATA NOU PNopei va eniBupei va B€oel évac xpnortne. H
UNoOTNPIEN VEWV EPWTNHATWV anaiTei aAAayr oTov KIKA TNG EPApPHOYNC, KATI Nou YevIKa dev gival eniBupn-
TO DI0TI 00nYEi 0€ VEEC €kDOOEIC (versions) Tou AoyIopIKoU.

ZuvoyilovTag PNOPOUE va MOUE OTI €V Yevel Ta NPoBARKATA Nou ATAv avano@eukTo va dnuioupyndouv
anod Tnv pebodoloyia kai NPakTIKr TN XPrONG apxeiwv yia TNV NAEKTPOVIKN THRPNon ddoUEVWV gival Ta €EAC:

MAgovaopog Twv dedopévwy (data redundancy). Yndpxel n nepinTwon va €Xoupe enavainyn Twv idiwv
dedopEVOV OE apxeia dIaPOPETIKWV epappoyav. MNa napddelyya oTo apxeio Twv apBpwv Kal aTo apxeio Twv
ouYYpPagewv ival oxedov aiyoupo 0TI Ba unapyouv KAnoia Koiva oToIxEia.

Aouvéneia Tov dedopévmyv (data inconsistency). AuTo pnopei va oupBei 6Tav unapyouv Ta idia oToixeia
TWV OUYYPAPEWV (MAEOVAONOC) kal OTO apxeio apBpwV kal OTO APXEI0 OUYYPAPEWY Kal XpelaoBei va yivel ka-
noia aA\ayn aTn dieuBbuvaon ) oTa TNAEPWVA KAnolou ouyypagea, ondTe ival noAU mbavo va yivel n d1opbwaon
MOVO OTO €va apyeio kal Oxl Kai oTo aAAo.

Aduvapia pepiopol dedopévmv (data sharing). Mepiopog dedopevwy onuaivel duvaToTnTa yid KOIV
XPNon TWV OTOIXEIWV KANoIwv apxeiwv. MNa napadeiypa, o HEPIOPOC deBOUEVWY Ba ATav XPAOIKOC av PE TNV
avalitnon evog apOpou pnopouUle va Exoule npooPaocn Tnv idia oTiyur OTo apxeio ApOpwv yia va dOUHE TOUG
OUYYPAQEIC Kal YETA OTO APXEI0 TwV CUYYPAPEWV YIa va eAEyEOUNE av eival dlIaBEaiya kal aAAa apbpa Twv
idlwv ouyypapewv. H aduvayia pepiopou Oedopevwy OnpIoupye kKaBuaTEpnan oTn ANwn anopacewy Kai aTnv
€EUNNPETNON TWV XPNOTWV.

Aduvapia npotunonoinong. ‘Exel va Kavel e TNV avopolopop®ia Kal pe T SIapopeTIKh avanapdoTaon
Kal opyavwon Twv dedopEVwV 0Ta apxeia Twv epappoywv. H aduvayia auTry dnuioupyei npoBAnuaTa npooap-
HOYNG TWV XpNOTWV kabwe kai npoBARUaTa atnv avrahhayn de00opEVQV HETAEU dIAPOPETIKWV CUOTNHATWV.

O1 Baoikoi napayovTeG ol onoiol 0dnyoUv 0TOUC NApanavw nePIopIoHoUC avapopika HE TNV NPOCEYYION
TWV OUCTNUATWY Nou BaaifovTal og apyeia €ivar:

1. O 0opIoPOC TWV DEDOUEVWY EiVal EVOWHATWHEVOG OTA NPOYPAUHATA TWV EPAPHOYWY, avTi va anobnkeu-

£Tal KANou EexwpIoTA Kal aveEapTnTa.

2. Aev unapyel kavévag EAyxoc yia Tnv NpooneAacn Kai Tov XEIpIoPd Twv deG0PEVWY, NEPA And auTtov nou

eniBAMeTal and Ta NPoypAUNATA TWV EPAPHOYWV.

Edw npokUNTEl €va VEO ONUAVTIKO epwTnHa. TI NEPICCOTEPO XPEIAlOHAOTE ano AUTA Nou Hag npo-
oQEpel Eva oUOTNHA AapXEinV; Ta anoTEAEOUATA TWV anavTnoewy €0TIalovTal oToug €ENG AEOVEG:

o AnAEC kal anodOTIKEC EPWTNOEIC MOU UNOPEI va yivovTal avaloya pe To Bépa i npoRANKA Nou NPoKUNTE

anod Tnv Xpnon Twv 0ed0UEVWV.

o 'EAEYX0G OUYXPOVIGHOU.
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e [pryyopn avakauyn and kabe npopAnua.
e Oikelonoinon anod Ta oQEAN TnG HovTeAONoinongG.

lNa peyaAUTePN anoTEAEOUATIKOTNTA ENOMPEVWC O AQUTO TO TAXUTATA avanTuooOWevo nedio unnpxe n ava-
VKN MIa vEag Npoogyylonc. To VEO NMou NPOEKUWE aav QuUalKN eEEAIEN TNG dlaxeipiong dEOOUEVMV E TA APXEId,
anavTwvTac TauToxpova e ENITUXia 0TouC napanavw agovec, ntav ol Baoeig AdopEVWY Kal Ta ZUoTAKATA
Aiaxeipiong Baoewv Asdopevwv (ZABA) (Database Management Systems (DBMS)).

Mia Baon Asdopévwv 1) BA 6a unopoUoe va XapakTnpioTel we éva oUVOAO apxeiwv Ta onoia dlaBéTouv
uwnAG Babud opyavwong Kai ival ouvoededeva PHETAED TOUG HE AOYIKEC OXETEIG, WOTE Va WNopoUv va Xpnol-
ponoloUvTal and NOAEC EQAPHOYEC Kal anod NoAAOUG XprioTeC.

Ta apyeia 0 dnuioupyouvTal NAEOV OUTE EVNUEPWVOVTAI ANd aveEApTNTEC EPAPHOYEC AoyiopikoU aAAa and
éva EexwpioTd oloTnUa npoypappatwy (Aoyiopikd). To oUoTnpa auTto WeoolaBei avapeoa ota apyeia dedo-
MEVWV Kal OTIC EQAPPOYEC NMOU XPNOIJonoloUV ol XPAOTEC Kal AeyeTal ZUoTnpa Alaxeipiong Baong Aedopévwy i
>ABA (Data Base Management System - DBMS).

To ZABA cival éva oUVOAO MPOYPAUPATWV KAl POUTIVKV, NMOU OKOMO £XOUV TO XEIPIOWO TNG BAcnc, ocov
apopd Tn dnpioupyia, ouvTrpnon, eneEepyacia oToIXEIWV, EAEYXOUG aopaAeiag KTA., kal TNV EEUNNPETNON TWV
XpPNOoTwV, 600V apopd TNV NApoxI OTOIXEIWV Kal NANPOMOPINY, XWPIC AUToI va NPENEl va aoxoAouvTtal e To
NG Kal To nou Ta 0edoleva €ival anobnkeupéva otn Baon. ©a acxoAnBoupe e peyaAUTePn AENTOUEPEIQ OTO
€NOPEVO KEPAAaIO pE TNV €vvoia Tou ZABA.

1. MNoia BswpeiTe oav Bacika YEIOVEKTAKATA TNG anoBnkeuonc kai dlaxeipiong Twv dedopevwy an’
€uBeiac oe apyeia Tou AEITOUpYIKOU CUOTAKUATOC;

2. Molol gival cuvonTIKa ol BaciKoi NApAyovTeC Nou 0dnyouv 0ToUG NEPIOPICHOUC avapopika PE TNV
NPOCEYYION TWV CUCTNHATWVY rnou BaacilovTal o€ apxeia;

3. Ti nePICOOTEPO XpelaldpaoTe and autd Nou Hac NPooPEPEl va oUOTNHA APXEIWY;

||E|| EpwTNOEIG / ApaoTnpIOTNTEG



1.4 Eqpappoyég Baocewv Aedopevmv otnv Kadnuepivy Zwr, o€
Enixeipnoeig kai OpyaviogHoug

Z10)0!1 / Mpoodokwueva AnoTeAEoHATA
'@' O pabnTng/Tpia Npenel va gival Ikavog/n:

e VA avagepel NapadeiydaTa epapuoywyv Kal UNNPECIOV YIa MOAITEC KAl opyavi-
opouc/ enixelpnoelc nou Bacifovral o BAEIC DESOPEVWV

e va suaiodnronoinBei yia Tn onoudaldTnTa nou €xel n dlaxeipion Twv 0EDOPEVWV
yla Ta ATOHA KAl TOUG 0pyavioPoUc/enIXEIPAOEIC

e va avTIAGUBAVETAl TV ONUAVTIKOTNTA TNG 81AxEipIong Twv dEBOPEVWY NOU APO-
poUV NPOOWNIKEG KAl EUaioBNTEG NANPOPOPIEG

KpaTtnoeig BE0cwv 0 agponopikeG eTaipeieg. O1 papPOYEC AUTEG unoaTnpiCouv AEIToupyies, Onwg
KpATNon B€0NG yia Wia OUYKeKpIMEVN NTRon, avalntnon nNAnpo@opiwv yia OIaBECIYEG NTHOEIG e BAon Tnv
aQETNPIa Kal Tov NPoopIoHo, avaliTnan NANPOPOPIWY OXETIKA HE TIC TIMEG Kal T OIABECINOTNTA TWV EI0ITN-
piwv. H AeIToupyia TN epappoync eNITpEnel TNV anavtnon EpwTNRATWY NMou apopolV aTNV MPA avaxwpnong
Kal AQIENG OUYKEKPIPEVWV MTAOEWV Kal TNV anodoTikh KpdTtnon Béocwv kal éAeyxo Tng diabeoipotnTac. Ol
EPAPHOYEC QUTEC €ival NOAUTIKEG yia TAEIBIWTIKOUC NPAKTOPEC KAl AEPOMOPIKEG ETAIPEIEC AOYW TWV MOAM®V
OIEUKOAUVOEWVY MOU NAPEXOUV.

Tpanefikég ZuvaAAayEG. ZTIC EQAPUOYEG AUTEC N NAnpogopia anoTteAeital and ovouata neAaTtwv, di-
€uBUVOEIC, apIBPOUC Tpanedkwv Aoyapiacpwy, unoAoino Aoyapiacpwv, dedopEva nou apopouv o€ dAveld,
MIOTWTIKEG KAPTEG KAl YEVIKA ano oTIONNOTE OXETICETAl e TN A&IToupyia piag Tpanelac. TOX0C TwV EQAPHO-
YOV auTtwv gival n TaxuTtepn €EunnpETNon TwV NEAATWV Kai n anodoTIkOTePN AsIToupyia TN Tpanelac. Ava-
nTUooovVTal TaXUTAaTa We véa npoiovta nou Bacidovral aTo dIadikTuo Kal kaTtapyoUv TnV (QUOIKN Napouadia o€
KaTaoTtnua. Mpo@avmg pia TETOIoU ENINEBOU EQApPHUOYN NPENEl va unooTnpilel TAUTOXPOVECG NPOOTEAACEIC OTa
dedopeva and noAoUg XproTeG.

Aiayeipion ETaipikwv AedopévwV. H kaAr opyavwon Twv deSoPEVOV Kiag HEYAAnG TAIPEIAc £XEl ouoia-
OTIKN kal duvapikr) oUKBOAR oTnv anodoTikr AsiToupyia TnG. H peBodikn opyavwaon Twv dedopévav enidpa oe
O\a Ta TPAMATa TG eTaipeiac kai autr n dounuévn opyavwaon TnS nAnpopopiac enitpénel Tn ypriyopn aval-
TNON OTOIXEIWV KAl TNV APEDN EVNHEPWON O€ TUXOV aAhayég oTa dedopéva.

MoAupeoikég EQappoyEG. Miag Kal OTIC NUEPEG PAG £va ONUAVTIKO NocoaTO TNG NANPo@opiac BpiokeTal
0€ HOPPEG ONwG NXOC, €IKOva kal video, n unooTAPIEN Twv TUNWV AUTWV ANaITel TaxUTNTa oTnV ene€epyaaia
Kal NEPICOOTEPO XWPO anoBrKkeuong AOyw Tou peyalou Oykou Twv Oedopévwv. O Baoeig Asdopévwv no-
Aupéowv (multimedia databases) éxouv Tn duvatoTnTa XEIPIOYOU TWV OUVOETWV QUTWV TUNWV O£DOUEVWV
XPNOIHONOIWVTACG GUYXPOVEC Kal BEATIWHEVEG TEXVIKEC avalnTnong. ‘Exoupe NAEov Tn duvaToTNTa va BETOUNE
EPWTNOEIC NOU apopoUv NOAUPEDIKA OOMIKA aTOIXEId, KATI Nou Ba gaivoTav EaIpeTIKA NOAUNAOKO kal SUOKOAO
0TO NAapeABov.

AvakTnon nAnpo@opiag oto diadikTuo. Ta napadooiakd CUCTAUATA ENITPENOUV TNV avalnTnon Kel-
MEVQV MOU NEPIEXOUV AEEEIC OPIOKEVEC and Tov XpnoTn. Me Tnv aApatwdn avantu€n Tou Maykoouiou IoTou
kal Tou AiadikTUou, n nAnpogopia gival 8iaxutn navtou kAvovTag Tnv avaltnon To nopevo oToixnua. ‘Eva
ONMAVTIKO TUAMA TNG £PEUVAC €0TIAZETAl OTN MEAETN AMOTEAEOUATIKWV Kal anodoTIKwv PeBodwv avaltnong
nAnpoQopiac cUNQWVA JE TIC anaiTRoeIC TwV XpnoTwv. Baoikd oToixeio oTn diadikacia auTn €ival n Babuo-
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AOYNoN Twv anavtiocwv £Tol WOTE Ta OeDOPEVA MOU OXETICOVTAl MEPICOOTEPO HE TO EPWTNHA TOU XPNOTN va
napouv uwnAo Babuo. O unxaveg avalnTnong (search engines) 6nwg Google, Bing, Yahoo!, k.An. xpnoiponoi-
oUV €EENIYHEVEG TEXVIKEG Kal IKAVOMOIOUV Ta ekATOMHUPIA EpWTAKATA Nou dEXovTal kabnuepiva pe Tnv Bonbeia
SABA pe duvaTtoTnTeG avalTnong KEIPEVWV CUPPWVA HE TIG AEEEICKAEIDIA nou divel 0 XProTNG.

Alaxeipion Frewypa@ikov AedopEvmv. Ta yewypapika dedoueva anairolv VEOUG TPONOUC anoBrnKeuonc
kal ene€epyaaiag Aoyw Tng XwpIkng (spatial) puong Touc. MNa napadeiyua, yia Ta dedopéva autd Aoyw Tng dio-
diaoTatng () yevikoTepa noAudiaoTatnc) GuUonc Toug dev IoXUOUV Ol OXETEIC OIATAENG (MN.X. OTOUC AKEPAIOUG
Kal TOUC XOPAKTNPEG UNAPXEl N £vvoia TOU NPONYOUKMEVOU EMNOPEVOU, OTOUC NPAypaTIKoUc apiBouc n évvoia
TOU WPIKPOTEPOUPEYAAUTEPOU K.AM.). IoxUouv OUWG TOMOAOYIKEC OXEOEIC (ONWC aploTepadegia, BopeiavoTia,
EVTOGEKTOC, TOWN, anoaTaon k.Am.). To avTioTolxo enopévag XABA, nou ouvepyaletal We éva ZUoTnua Mewypa-
@IV MAnpoopiwv (Geographical Information System, GIS), npénel va sival eEonAIoPEVO pE €EEIBIKEUMEVEG
TEXVIKEG DIAXEIPIONG.

AnoOnkeg Asedopévwv kai AvaAuTikn Eneg€epyaoia. Mia aAn ouyxpovn €papuoyn nou MPoEKUYE
WG avaykn AOyw Tng UNapénc TepAoTIou OYKoU OEDOUEVWV OE PEYAAEC ENIXEIPNOEIC Kal opyaviopoUg gival Ta
Juotnuata ZTNpIEnc Anopaccwv (decision support systems). MNa Tn Afwn ano@acswv os BépaTta avaluong
ayopdc, olkovouikoU oxediaopou, marketing k.An., £&vac avaAuTig piag enixeipnong evoiagépeTal va unoBAaAel
noAUNAOKA EpWTAKNATA NEPICTOTEPO OE OUYKEVTPWTIKA O£DOUEVA NAPA O ATOUIKEC ouvalayEC. H unoBoAr kai
n ene€epyacia TETolou TUMOU EPWTNUATWV ival pia diadikaoia and dUoKoAn WEXP! kal adlvaTn, kabwg ouxva
Ta 0edoPEVa TWV PEYAAwV POopEwV gival dIaokopnioPéva o NOAAG ETEPOYEVH GUCTAKMATA, NOU WNOPEi va ival
Kal YEWYPAPIKA KATAVEUNUEVA. ZTIG NEPINTWOEIC AUTEC, T NPWTOYEVH Oedopéva e I0IKEG DIadIKATIEC OHOYE-
vorolouvTal kal anoBnkelovTal o€ €I0IKEG BACEIG UE GUVONTIKO TPOMO XPNOILONOIWVTAC dIAPOPETIKEG ONTIKEG
YWVIEG Kal DIAPOPETIKEG KAIJAKeS. AUTEG o1 €IDIKEG Baceig Acyovtal Anobrkeg Aedopévav (data warehouses),
evw n enegepyaaoia Toug €xel TNV €101k ovopacia Aueon AvaAuTikn Ene€epyaaoia (OnLine Analytical Processing,
OLAP) og avTifeon pe Ta napadooiakd ZuoTnuaTta Bacswv Asdopévwy, onou pIAoUE yia Aueon Enegepyaaia
SuvalAaywv.

EEopugn Aedopévmv. H EEOpUEN Acdopevwy (data mining) eivar pia GAAn alyxpovn nepioxn Twv Baoewv
Aedopévav, Nou NPOKUYE w¢ avaykn AOYw TOU TEPACTIOU OYKOU OESOUEVWY, MOU CUAAEYOVTAI EITE AUTOUATO-
noinuéva anod 60puPOPoUC, KAUEPEG NapaKoAoUBNoNG, OUCKEUEG ETPNONG EITE PE TOV KAAOOIKO Napadoaoiako
TpoOno anod €va ZUoTnya Bacswv Asdopévav. O TEPATTIOS OYKOC DEDOUEVMV ANOTPEMEI TNV XProN CUMBATIK®V
HEBOdWV eneEepyaaniag Kal ETOI EQApUOloUpE EIDIKEC AUTOPATONOINUEVEG HEBOOOUC eNeEepyaaiac, ol Omnoieg
avahaypavouv va "okawouv" ota dedopéva avalnTovTag kanoia Xproiun nAnpopopia, NponyoupEVKG ayvw-
0Tn Kal Kupiwg evdiagépouaa, Je Tnv onoia va pnopouv AngBoulv ano®aceig kai va dpopoAoynBoulv diadi-
kaoiec. H anodoTikn Siaxeipion TEpAoTIOV OyKwv OedOUEVWY PE TN BonBeia KAACIK®V TEXVIKMV TV BA eival
TO XapakTNPIOTIKO TNG. Tunikeg péBodol enegepyaaniag katd Tnv EOPUEN dedoPEVWV Eival O XapakTnPIoHOS
(characterization), n avmidiacToAr (discrimination), n katnyopionoinon (classification), n e€aywyr kavovwv
ouaxéTiong (association rules), n opadonoinon (clustering) k.a.

Alaxeipion KivoUpevwv AVTIKEIMEVWOV €ival i akOun spappoyn pe paydaia avantu€n. EQappoyeg
Onwc n Kataypar TnS Kivnong oxnUaTwy, n napakoAoudnaon piac neTpeAaioknAidac, n napakoAoudnaon eEENI-
&nc nayeTwvwy, anarolv TNV anoBnikeuon TnNG BEONC TWV AVTIKEIEVWV OE OXEDTN HE TO XpOvo. H HEAETN TNG
Kivnonc EMITPENEN va anavToupe O€ Kaipia EpwTANATa nou oxetiovral kUpia Pe: a) Tnv €EENIEN TNE Kivnong oTo
napeAdov kai B) Tnv nNpOBAewn yia Tn BEON TWV QVTIKEIEVWV OTO KOVTIVO 1 Hakpivo pEAov. H enegepyaoia
EPWTNUATWV TETOIOU TUMOU €ival €EQIPETIKG OUOKOAN Kal anaiTei Tnv KaTaAANAN opyavwan kai diaxeipion Twv
QVTIKEINEVQV HE HOVTEPVEC EUPNMATIKEC TEXVIKEC ETOI WOTE VA UNOTOIEITAI ANOTEAECHATIKA KAl AnodoTIKA.



EpwTnoEeIG / ApaoTnpIOTNTEG

1.

AvaliTnon nAnpoQopINV YIa TOV EKTIHMHEVO OYKO O£DOUEVWY MOU NapayovTail kai diakivouvTal
e xprion TrIE.

. AvaZitnon nAnpo@opiwv yia Tn {NTNon Kai TIC NPOONTIKEC BECEWV £pYATiac OXETIKWV e BA.
. Avalntnon nAnpoQopiov OXETIKA PE VopoBeaia nou eniBaAel Tn diaTrpnon dedopévwv and op-

YaviopoUG/ENIXEIPAOEIC.

. Eniokewn 1oToogAidwv nou Baacilovtal o€ BA yia napoxr UNnpeciwv G NONITEG kal opyaviopoug/

enixeipnoeig (n.x. EBvikd Tunoypageio, Baon vopobeoiac EE EURLex, nUAN dnuooiag dioiknang
EPMHZ, nOAn EE Europa, nAekTpoVIKEG BIBNIOBRKEG NavenioTnHiwy).



Yvotnpoto Awoyeipions Baocswy
Agdopévav (XABA)



2.1 AsiToupyieg ZABA

Z10)0!1 / Mpoodokwpueva AnoTeAéopaTa
O pabnTng/Tpia npénel va gival Ikavog/n:
e va Neplypagel TNV €vvola evog ZABA

e va avTiAapBaveral 0TI Ta ZABA €xouv noAAanAoUc TPOMOUC EYKATAOTAONC
e va anapiBuei TIc Baoikeg AsiIToupyieg evog ZABA

To ZABA, 6nwg €idape o€ NPonyoUHeVO KEPAAQIO EXEl 0av BAaikd aTOXO TOV YEVIKO XEIPIOWO TNG BAong,
000V apopa Tn dnuioupyia, cuvTnpPNnoN, eNcepyaacia aToIxEIwWY, EAEYXOUC aOPAAEiac KTA, kal TNV EunnpeTnon
TWV XpNoTwV o€ 0Aa Ta enineda. OuoiaoTikd, 6a PUNopoUTapE va I0XUPIOTOUKE, To ZABA eival évac Heoalwv
METAEU TOu XPNOTN Kal TNG BAong dedoPEVWY Kal JOVO HECW aUTOU O XPnoTng Unopei va {nTnoel nAnpopopi-
€¢ ano Tn Baon. Mnopei To ZABA va gival eykaTeoTNPEVO OE €va H/Y Kal va xpnaoidonoleital ano &va XproTn
(single user system) i} va €ival EyKATETTNHEVO GE €vA OUVOAO NAEKTPOVIKWV UMOAOYIOTWY, NOU EMIKOIVWVOUV
METAEU TOUG HEOW Kanolou (TomikoU I anopakpuopévou) OIKTUOU, Kal va XpnolhonoleiTal and noAAoUG XpnoTeg
(multi user system). O1 Badikég AsIToupyieg TIC onoiec avahapBaver éva ABA gival onwg €idape napanavw:

e Opyavwvel Tn Baon dedopévwy 0To PECO anoBrikeuong (okAnpoi diokol, oNTIKOI dioKOI, VEPOG KAN.).
e AlgBETel TOUG PNXaviopoug yia Tn diaxeipion Twv deSOUEVWY.
e TpoPOodOTEi TIC EPAPHOYEG PE OEDOMEVA OTN HOPPN NMOU auTeC Ta {nTouv.

s EpwTNOEIG / ApaoTnpIOTNTEG
1. AnapiBueioTe TIC Bacikég AeiToupyieg nou avaiaupavel éva ZABA.
2. Molgg €ival o1 dUVATEC NEPINTWOEIG EYKATAOTAONG EVOC ZABA;



2.2 XapakTnpIioTika evog ZABA

-@. Z10)0! / Mpoodokwpueva AnoTeAéopaTa
O pabnTg/Tpia npénel va gival Ikavog/n:
e va NepIypaPel TV €vvola TnS ouvaiAayng

e va diakpivel TIC anarrnoei¢ aglonoTiag ACID
e va Olakpivel TIG anaitnoelc aglonioTiac Ye Baon 1o Bswpnua GAP

Tnv avaykn yia a&loAdynon Tng a&lonioTiag o€ oTIONMOTE apopd TIC ouvalayec oTn Baon dedopEvwy,
£pxeTal va gyyunBei n anodoxn Twv anarrmoewv ACID (Atomicity, Consistency, Isolation, Durability) - (ATopi-
KOTNTa, Zuvéneia, Anopdvwaon, Movipdtnta). 2av ouvaAAayn 6a Bswpriooupe onoladnnoTe AoyIKn EVEPyeia
nou oxeTileTal Ye Ta dedopeva. MN.x. hia HeTapopa kepaiaiou ano Eva Aoyapiaopod piag Tpanelac o€ evav alho,
00EC KIVAOEIG Kal va XpeidleTal TeAika eivar pia ouvaAiayn.

H ATopikOTNTa anaitei n Tpononoinon nou Ba yivel otnv BA va Tnpei Tov kavova 0Aa A TinoTta, av on-

Aadn éva pépog TNG ouvaAAayng anoTUxEl, anoTuyXavel 0An n ouvaAhayn kai n BA péver onwg nrav npiv

eKTEAEOTEI N ouvaAayn. H ATOPIKOTNTa onyaivel 0TI o1 XpAOTEG €ival anaAhaypevol and Tov gopo Wn olo-

KANPWHEVOV OUVAAAaY@V.

H Zuvéneia diao@alilel 0TI n BA diaTnpeital 0€ Jia CUVENN KATAOTAON, OUYKEKPIPEVA Aéel OTI KABE ou-

vaAayn Ba odnyei Tnv Baon dedopévmv anod Tn Wia OUVeENr KkatdoTaon oTnv aAAn. Z& nepinTwon nou pia

ouvalayn napapialel kanoio kavova TNG GUVEMEIAS, AVAKAAEITAl NPOKEIYEVOU N BA va £xel povo €ykupa
dedopéva. M.x. av o€ Jia BA €va nedio gival JOvo yia akepaioug apiBpoUc TOTe To ZABA pnopei gite va anop-
piYel anonelpeg yia €i00do Oekadikwv apIBP@V EiTE va Toug oTpoyyulonoinoel. Kal ol dUO auTEC EVEPYEIEC
dlaTnpouv TnVv ouvenela. Yndpxouv Tpia €idn ouvéneiag, 1oxupr, aoBevnc Kal eVOEXOPEVN, N MEAETN TOUG

OpWG Eepelyel and To NAaiolo Tou napovToc BIBAiou.

H AnopOvmon avagEépeTal TNV anaitnan OTI OAEG ol eVEPYEIEG OV UMOPOUV va €xouv npooBaocn r va

douv dedopéva Ta oroia TPononoloUvTal €KiV TNV OTIYMN ano pia ocuvaAAayn n onoia dev €xel akoua

OAOKANPWOEI.

H MovipgoTnTa gyyudrtal aTov XprnoTn OTI av TEASIWOE! Jia ouvaAAayn eNITUXWC TOTE Ta ANOTEAEOUATA TNG

dev Ba xabouv. O1 aAayeg nou xel kavel n auvaiiayn dev Ba xabolv o NepiNTwon anwAeiag peUPaToc

AGMNC KaTaoTPOPNC.

‘OTav €xoupe €va noAUnAoka diapolpaopévo cUOTNHA anoBikeuong NANPOPOPIRV €ival PUOIKO va ava-
nTuxOei kal avTioTolxoc NPOBANUATIONOC 0 BewpnTIKO £Ninedo. ANOTEAEGUA aUTAC TNG BEWPNTIKAG HEAETNC
eival To Bewpnpa CAP (Consistency, Availability, Partition tolerance) (Zuvéneia, AiaBsoipoTnTa, avoxn Aia-
pEPIOOU), YVWOTO €Miong kKal w¢ Bewpnua Brewer. ZUP@wva Pe auTo eival adlivaTo yia €va KaTaveRnUeVo
oUCTNHA UNOAOYIOTQV VA NAPEXEI TAUTOXPOVA KAl TIG TPEIG EYYUNTEIC:

ZuvEnela, avanTuxdnke BEBaia NponyoUpEVWE aAAG KaTa Tov Brewer n KevTpikn 10€a gival 0TI OAOI 01 KO-

Boi BAEnouv Ta idia dedopEva Tnv idia aTiyun.

A1aB@e0cIMOTNTA, €yyUNON OTI KAOE aiTNUa NAipvel hia anavtnon OXETIKA JE TO av NETUXE 1 ANETUXE.

avoxn AIapEPIOHOU, £yyUnon OTI TO oUCTNA OUVeXilel va AeIToupyei Napa Tov dIaPEPIOUO Nou oPEiAETal

o€ BAGBeC Tou dIkTUOU.

sy EpwTnosig / ApaocTnpiOTNTEG
1. Moigg €ivai o1 anartrhoeig ACID;
2. Ti nepiAayBavel To Bswpnua GAP;



2.3 Emiokonnon tnG EEEMENG Twv ZABA

Z1oxo! / NMpoadokmpeva AnoTeAéopara
'@' O paBnTng/Tpia Npénel va gival Ikavog/n:
e va diakpivel Ta dIAPOPETIKA JovTéNa ZABA
e va avagEpel To BAcIKO XapaKTNPIOTIKO kABe kaTnyopiag ZABA

e va £XEl KATAVONOEl O NPWTO BABUO TN AsiToupyia Tou ZxeoiakoU ZUCTAPATOC AlaXEipIonG
Baoswv Aedopévav

H eppavion Twv Bacswv Aedopévwy anod Ta péoa TnG OekasTiag Tou 1960 KUpiwe, GUUMINTEN XPOVIKA KE TN
duvaToTnTa TNG APEONC anoBnkeuong o€ okANPoUC 8iokoug kal DIOKETEC. AUTO enITpENEl TNV OIadPACTIKI XPN-
on og avTifeon We Ta tapedbased cuoTruaTa Tou napeABovToc. ‘Exoupe NdN avapepel OTI €KEivn TNV €Noxn O
Baoikog oTdxoc Tav va yivouv Ta dedopeva aveEapTnTa anod Tn AOyIKr TNG EPAPHOYNG. AnokKAEIOTIKA O€ Kanoia
NPoypAppaTa, £T01 WOTE va Pnopouv va diaTebolv o€ SIaPOPETIKEG EPAPHOYEC.

H npwTn yevid Twv cuoTnudTwv Bacswv dedodevwy NTav Baceig nAoriynong (navigational), 6riou ol epap-
HOYEC ouvnBwg eixav npdopacn oe dedopéva akodoubwvTag deiKTeC anod pia eyypan o pia aAAn. Ta duo
KUpia (Npo OXeoIakd) HOVTEAA auTh TNV ENoxn ATav:

- TO 1EPApPXIKO povTEAO (Hierarchical Model) To onoio €xel pia iepapyikr dopr| nou Bupilel dévdpo

- To SIKTUWTO povTéAo Network Model

la va katahapoupe Tnv doWr Tou IepapxikoU HovTéNOU XpelaleTal va Eekabapicoupie Tnv Evvola TG oVTo-
TNTac. Me Tov Opo ovroTnTa (entity) avapepoUaoTe o KAOE AVTIKEIYEVO, £vvoid, NPOCWNO I} KATACTACHN MOU
éxel pia ave&aptnTn Unapén. Eivar kat EexwpioTo Kal PropoUlie va CUYKEVTPWOOUE NANPOQOpIES yI' auTod.

O1 ovTOTNTEG OTO IEPAPXIKO WOVTENO Holalouv pe anoAn&eic and kAadid dévOpwv kal TonoBeTolvTal O
enineda epapyiac. Ta kAadld NapioTAVOUV TIG CUCXETIOEIG AVAEDA OTIC OVTOTNTEG. And Wia ovToTNTA Mou
BpiokeTal 0’ €va avwTepo €ninedo Eekivouv NoAAG kAadid, kabéva and Ta onoia KaTaAnyel o€ Yia ovtoTnTa
nou BpiokeTal o’ €va xaunAoTepo eninedo. AMNG, o€ kaGBe ovToTNTA Nou BpiokeTal o’ Eva XaunAoTepo eninedo
QvTIOTOIXEI Hia kal povo Wia ovToTNTa nou BpiokeTal 0’ va avwTePo €ninedo. To HOVTEAO auTO ATAV TO NPWTO
nou ePeaviobnke aAAa onpepa Bewpeital dUoYXPNATO Kal EENEPATHEVO.

210 SIKTUWTO (network) YovTéENO, undapyel eniong €va eninedo Iepapyiac aAAa KaBe aToixeio pnopei va
OUOYXETIOOE! e NOAAG aToIxEIa €iTE 0° Eva KATWTEPO N 0’ €va avTEPO ENINEDO.

To Zxeoiako MovTtélo - Relational Model, npotdénke yia npwTn gopd To 1970 and Tov Edgar F. Codd,
0 0MoioG OKEPTNKE OTI O AITACEIG Tou XPNoTn 8a npénel va avalnTouv dedopéva e BAon To NEPIEXOHEVO
Kal OxI 6nwe npiv akoAoubwvTtac anAd ouvdEopouc. Ta OXEOIaKA CUCTAPATA XPEIAGOTNKAV yia TV uAonoinan
TOUG 00BapEG avaykeg 00OV apopd Toug NOPOUG Kal Kupiwg TiG duvaToTnTeG enefepyaaniag pe anoTéAeopa va
KaBuoTepnoEl N avanTugn Toug YExp! Ta YEaa Tne dekaeTiag Tou 1980. TOTE To UAIKO TwV UNOAOYIOTV ava-
NTUXONKE avahoya kai &yIve 1kavo va Ta unooaTtnpicel. And TIC apxec Tou 1990, Ta oXe0IaKa OUCTAKATA ATAV
KUpiapxa o€ OAEG TIC EQAPHOYEG HEYAANC KAIHaKag ene€epyaoiac OToIXEIwV Kal NApAPeEVoOUV Kupiapxa HEXP! Kal
ONUEPQ, EKTOC ano EEIDIKEUPEVEC NEPIOXEC. H Kupiapxn YAwooa Twv Baoswv Asdopevawv gival To npoTuno SQL
(Structured Query Language).

Eneidn 1o Zxeoiakd povTEAO gival pev pia kahn Baon yia pia y\wooa epuTanavinoswv al\a uoTepei oav
yAwooa povtelonoinong, avanTuxBnke To povTéAo OVTOTATWV - ZuoxeTioewv (EntityRelationship model)
Mou KEPDIOE T YAXN YIa TO oXedIAOUO BACEWV DEDOUEVV.
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Ano To 1970 kar YeTq, n Texvohoyia Baoswv dedopeEvwV UPPadICEl PE TIC NPOONTIKEG MOU NPOCPEPOUV N
au&non TN XWPNTIKOTNTAG Kal TNG TaxUTNTAG TWV UMOAOYIOT®V. STO ZXEOIAKO HOVTEAO OAa Ta OedopEva ano-
BnkeUovTal 0€ NIVAKECG JE CUYKEKPINEVN DOUN YPAUHWY Kal aThAQV, nou 600 au&avovTal ol anaithoeig OAo Kal
NEPICOOTEPO BEWPEITAl WC NEPIOPICHOC KATA TOV XEIPICHO NMANPOPOPIWV.

H duokoAia povtehonoinong nou Bi€aye oTnv nponyoUUevn napdypago, Yerappaleral o aduvayia avana-
pdoTaong Tou GuaikoU KOGWOU, apoU OnUEPa anaiTeital n duvaTotnTa opIoHoU VEWV TUNWV JESOPEVWVY Kal
AEITOUPYIOV YIa TNV uAonoinon n.x. piac epappoyn GIS n onoia XpeldleTal unooTAPIEN YIa YEWUETPIKA aQVTI-
Keipeva (Ypaupee, noAlywva) kal NPageic PETAEY TwV YEWHETPIKMV AVTIKEIMEVOV (TOPEC YPAMMWY, ENIKAAUYN
noAuywvwv kAn.). Ta napadooiakd oxeolakd XABA Oev €MITPENOUV TOV OPIOHO VEWV TUNWV OEDOUEVWV Kal
AEITOUPYIQV, ONOTE N JIAXEIPION TWV AVTIKEIMEVOV EUNEPIEXETAI OTN AOYIKN TNG EQAPHOYNG Kai OxI aTo ZABA.

AIGQopEC NPoanaABEIEC £XOUV YiVEl yIa va aVTIMETWNIOTE AuTO TO NPOBANUA, NOAAEC and auTéc odnyouv o€
AUOEIG ONWG Ol «HETACXECIOKEG (avTikeipevooTpagprn, NoSQL, NewSQL).

S €va AVTIKEIHEVOOTPAPEG SABA n nAnpo@opia NpooeyyileTal e TV HOPPN TWV AVTIKEIMEVOV MOU
XPNoIKonoioUvVTal aTOV AVTIKEIMEVOOTPAPN NpoypaupaTiopo. O1 BA dnAadr kpaTtouv Ta dedopEva Toug oav
QVTIKEIPEVA, CUPPWVA HE TIC APXEC TOU AVTIKEINEVOOTPAPOUG NPOYPAMKATIOHOU.

O1 NoSQL Baoeic 0edopevwv XpnalonolouvTal OA0 Kal NEPIOOOTEPO yia TNV dIAxEipIon TEPACTIOU OYKOU
dedopEVV Kal 0 web epaployEC npaydaTikoU xpovou. Ta ouotnuata NoSQL ovopalovTarl eniong "Not only
SQL" yia va TovioTei n duvatoTnTa unootnpiEng SQL. Mia NoSQL Bdaon dedopevwv NapExel Eva PNXAvioUo yia
TNV anoBnKeUon Kal TNV avakTnon Twv 0edOUEVWY Nou dIaPoPPAVETAl O AN PECA EKTOC TWV NMIVAKWY, NOU
oTnpifouv TIC NapadooIaKES OXEOIAKES BATEIG DEBOPEVMV.

A&loonueinTo 0TI Ogv akolouBei To nakéto ACID w¢ eyyunon yia Tnv a&lonioTia TG BA aA\d To Bswpnua
CAP.

H andvtnon Twv OXeoIaKwV ouoTnuatwv diaxeipiong BA oTo napandvw HovtéNo, €ival n karnyopia
NewSQL. AnoteloUv oUyxpova oxeolaka ZABA nou emdI®WKOUV va napexXouv Tnv idia andédoon
TV NoSQL cuoTnHATWV Yia TIG NAEKTPOVIKEG ouvaAAayEg, diatnpwvTag TiG ACID eyyunoeig agio-
nioTiag evoc napadooiakoU CUCTANATOC BAoNG dEBOPEV@V.

o EpwTNnoeIg / ApaocTnpIOTNTEG
I_pl . Ti eival ovToTNTA;

. Ti ivar 1810TNTEG 1 XapAKTNPIOTIKA TWV OVTOTATWY;

. T €ival oI GUOXETIOEIG PETAEL TWV OVTOTATWY;

. Moia sival Ta kUpia YovTéAa Twv Baoswv AcdoPEVwY;

. Moia €ival Ta npooxeoiakd povTeAa ZABA;

. T1 EpeTe yia Ta oxeolaka PovTeAa ZABA;

. 2Z€ TI ENIKEVTPOVOVTAI TA PETAOXETIAKA ZABA;

. Molo NakeTo yia TIg eyyunaeig aglonioTiag akoAouBei n katnyopia NewSQL;

O NOYUTL A WN -



2.

4 ApXITEKTOVIKN Kal ZuoTaTika ZABA

Z1oxo! / NMpoadokmpeva AnoTeAéopara
O pabnTncg/Tpia Npenel va givai Ikavog/n:

® va NePIYPAPEl TNV APXITEKTOVIK TWV TPIWV eninedwv (ANSI/SPARC)

e va anapiBpei Tig SIAPOPEG KATNYOPIEG XPNOTAV eVOG ZABA

e va JIaKpiVEl TA ONUAVTIKOTEPA UMOCUCTAKNATA £VOC ZABA

e va avTiAapBaveral Tn onuaocia Unap&ng Tou uAikou (hardware) evog ZABA

'Onwc €idape o nponyoUWevn Napaypago £va SABA éxel oav anoaToAr Tn diaxeipion TwV JESOPEVWV TwV

apxeiwv Tng Baong, dnA. TNV npoodnkn, diaypadr), TPononoinon eyypapwy, Tnv avaditnon péoa oTiC yypa-
(QEC K.Q.). To ZABA dEXETal AITAOEIC ANO TOUG XPrOTEC TWV EQAPHOYWV Kal ENIKOIVWVEI JE Ta apXeia TG BAong
Oe0OMEV@V YIa vVa TIC DIEKNEPAIWOE.

AuTn n koivr) dienagn (interface) Twv epappoywv We Ta apxeia ovopaletal Aoyikn dienagr. Or epapUoyEg

nou dnuIoupyoUUe dev anaoyoAouvTal e TOV TPOMO Nou gival anoBnkeupéva Ta dedopéva, Noco XwPo KaTa-
Aappavouv k.An. AuTo anoTeAei kal Tov opIopd TG ave&apTnoiac dedopévwy. MPakTIKa anyaivel 0TI onoladn-
noTe aAAayr oTov TPOMo Opyavwonc Twv apxeiwv TnG Baong dedopévmv dev Ba ouvendyetal kai ahhayr oTiC
£PApHOYEG. AKOMN, N NPOOBNKN, N KATApynon i Kai n Tpononoinon Kanoliwv epapyoywv dev Ba €xel Kapia
ENINTWON OTOV TPOMO OPYAVWONG TWV APXEIWV TN BAoNC dEDOUEVV.

2T1a ZABA £x€l ENIKPATAOEI N APXITEKTOVIKN TWV €M TPIOV eEMNédwv (ANSI/SPARC):

EowTepiko eningdo (internal level), €xel va kdvel pe TNV anoBnkKeuon TwV apxeiwv aTov okAnpod dioko,
OnA. TNV NpayuaTikn f GuOIKn KaTaoTaor| Touc.

EEwTepikO eninedo (external level), £xel va kAvel UE TOUC XPrOTEG €iTE AUTOI €ival an\oi XEIPIOTEC, €iTe
NPOYPAUMATIOTEC i} Kal O BIAXEIPIOTEC TNC BAONC OEDOUEVV.

EvvoioAoyiko eningdo (conceptual level), sival To evdiapueoo ninedo nou ouvdeel Ta U0 GAAQ Kal EXEI va
Kavel Je Tn Aoyikn oxediaon Twv apxeiwv TnG BAonc dEO0UEVWV.
O1 duvaToTnTeg Tou ZABA alonoioUvTal and diapopeg KaTnyopieg xpnoTwv. OI KATNYOPIEG QUTEG EXOUV WG

€gNG:

TeAikoi XpAOTEG. ZTNV oucia ol NeAATe TG BA. AlakpivovTai ot:

AnAouUG XpROTEG. TNV KATNYOPIa AUTH aVKOUV Ol XPrOTEC MOU XPNaoIKonoioUV KAMolo Npoypauya spap-
MOYNG YIa va anokTnoouv npooBacn orta dedopéva TN Baonc. Ta dIKAIWPATA TwV AnAwv XpnoTwv ival
NEPIOPIOHEVA, EVQ O AEITOUPYIEG NMOU ENITPENETAI VA NPAYHUATONOINCOUV €ival NPOKABOPIOUEVEC Kal puBi-
{ovTal avaAoywc Je Tn AsIToupyia Tou ouoTripaToc. Ma napadelyya, £vac XproTne Tou (popoAoyIKoU OUOTH-
patog TAXIS, o onoiog €xel UNOBAMEI NAEKTPOVIKA TN POPOAOYIKH Tou dnAwan, Ynopei va diaBaocel Kai va
Tpononoinoel JOovo Ta dika Tou 6edoleva kal O AV xpnaTwv. O1 anhoi XproTEC TIG NEPICTOTEPEG POPEG
ayvoouv Tnv Unapén Tou ZABA.

Mpoxwpnuévol XpAOTEG. ZTNV KATNyopia auTr) aviKouv Ol XPROTEC MOU €XOUV ENiyvwon TnNG UNapéng
Tou ZABA kabwg kal Tng doung Tng Baonc. ‘Exouv Tn duvatoTtnTa va xpnaidonololv Tn Aopnuévn MAwooa
epwTNUATwV (SQL) yia va enikoivwvouv PE T BACT, v 0€ MOAEG NEPINTWOEIC YPAPoUV Ta OIKA TOUG
MPOYPAUMATa EPAPHOYAG.

NpoypappaTioTég EQappoywv. O npoypauuaTioTng EQapuoymv KaAsital va uhomnoinoel TURpaTta Ao-
YIOHIKOU, Ta onoia €nikoivwvoUuv Pe To SABA yia npoonéAacn kal evnuepwon Oedopevwy. Oi EpapuoYEC



uAonoloUvTal XpnaldonolnvTag pia yAwaoa npoypaupatiopou (n.x. C++, Java) r XpnolhonolwvTag kanoio

nepIBAAAOV avanTuéng papuoywv, TO OMnoio NAPEXEl O KATAOKEUAOTNC Tou ZABA.

ZxediaoTég Baoewv Agdopévwv. H avanapaoTaon Tou npaypaTikoU KOOHOU andiTel TNV NPOCEKTIKN

oxediaon TN Baong Acdopévwv. ApxIka 6a npénel va npoadiopiofouv ol anapaiTnTeC OVTOTNTES Kal Ol OU-

OXETIOEIG MOU UNAPXOUV JETAEU TOUG. ZTN OUVEXEIQ, N NANPOMOPIa AUTH XPNOILONOIEITAl YIa TNV KATAOKEUN

NG E0WTEPIKNG avanapaocTaonc Tne nAnpogopiac otn Baon Asdopévwv Tou cuotniuatoc. H diadikaaoia

auTn ekTeleiTal ano EEIBIKEVPEVOUG avaAUTEG kal oxedIaoTEG Baoewv Aedopévmv, ol onoiol kahouvTal va

NEPIYPAYOUV TA AVTIKEIUEVA TOU NPAYHATIKOU KOOWOU WE avTiKeideva Tne Baong Asdopévwv. O1 oXedIaoTEG

gxouv aTn d1aBeor) Toug epyaleia AoyiopikoU e Ta onoia autopatonoleital n diadikacia nepypapns Twv

OeOOUEVWV.

AlaxeipioTéG Baoswv AeSOHEVWV. ZTNV KATNYOPIA AUTH AVAKOUV Ol XPHOTEG NMOU £XOUV eMNAEOV JIKaAIW-

pATa Nou agopoulv oToV TPOMOo 0pyavwongG Twv deSOPEVWY, OTOV TPOMO AEIToupyiag Tou ZABA, ot diaxei-

pION TWV XPNOTWV Kal OTNV anokaTaoTaon Twv dedOPEVQV O€ NEPINTWOEIG anwAeiag dedopevwv Aoyw BAa-

Bav Tou UAIKoU Tou cuoTraToc. Or IaxeIpIoTEC £xouv OTn JIABEDT TOUG EEEIBIKEUMEVEG EQAPHOYEG HE TIC

onoieg eAEyxouv Tnv opBOTNTA TWV GSOPEVMV Kal PPOVTICOUV yia Tn BEATIOTN A&IToupyia Tou CUCTAKATOC,

'Eva akoun ouoTaTikd Npog YEAETN anoTeei n YAwooa Baoswv Aedopévmv. AnoTteleital and duo Tun-
parta nou eival oxediaoyeva yia diapopeTIKouc okonouc. H yAwooa opiopoU dedopévmwv (Data Definition
Language, DDL) xpnOILONOIEiTal yIa TOV OPIOHO TWV OVTOTATWV KAl TWV PETAEU TOUG OXE0EwV. Me T yAwoaoa
auTn dNAWVOUKE Ta XAPAKTNPIOTIKA Nou €XEl KABE ovTOTNTA KAl TOUC AvTIGTOIXOUC TUMOUG dedopevav (M.X.,
aképaiog apiBUoc, osipd xapaktipwv). H yAwooa xeipiopoU dedopévmv (Data Manipulation Language,
DML) xpnoluonoIEiTal yia TNV ene€epyaaia, TNV evnUEPWON, TV €loaywyn kal Tn diaypa®n dedopevawv. Agilel
va enionuavOei 0TI pia yYAwooa Baoswv Acdopevwv xel TepdoTia diagopd anod Wia yAwooa npoypaupaTioyou.
Evw n yAwooa npoypappaTtiopoU gival evioOXUUEVN e MOANEG SuvaTOTNTEG yia Tn OIEUKOAUVON TOU Npoypap-
paTIOTH EQApUoywV, Hia y\wooa Baoewv Aedopévav ival anhouaTepn oTn oUVTAER TNG Kal Katd KUpio AOyo
eival dnAwTikn (declarative). AuTo onpaivel 0TI 0gv NPoodiopi(OUKE TOV TPOMO EKTEAEDNG Wiac epyaociac, aAAa
anAw¢ dnAwvoupe TI BEAoupe oTnv anavrtnon. H yetagpaon, agloAdynon kai eneepyacia Twv EpOTNHATWV
gival GAn pia eubuvn Tou ZABA.

Na onueiwdei €dw OTI To ZABA Ogv gival andAuTo Kai akapnTo Aoyiopiko. AnoTeAsital and noAAa unoou-
oTAUaTa nou ouvepyalovtal appovika PETAEU TOUG NPOKEIPEVOU va METUXOUV anOTEAEOUATIKA Kal anodoTIKN
dlaxeipion Twv dedopevwv TnG Baonc. Mepikéc and TG BAoikeC anaitioelic Tou ZABA kaAUnTovtal ano Tig
AeIToupyieg Tou AeIroupyikoU cuoTnuaTog. O nio oUVOETEG kal MOAUNAOKEG OUWGE dlEpyaaieg unoaTnpiovTal
and 1o XABA XpnoidonolwvTag w¢ Baon TIG AEITOUpYiEG ToU A&IToupylkoU OUOTAPATOC. ENopévme, n owoTn
oxediaon evog ZABA npoUnoBETel Tn WEAETN TNC ENIKOIVWVIAG WETAEU ZABA kai AeiroupyikoU cuoTnpaToc. Ta
ONMAavTIKOTEPA UNOCUCTAKATA €ival TA NAPAKATW:

AiaxeipioTig Apxeiwv (file manager). e €va apyeio anoBnkevovTal dedopeva, BondNTIKEG dopEC dedo-

HEVQV, TO Ae€ikd OedopEVwY Kal GAAEG NAnpogopieg anapaitnTeg yia To ZABA. O Tpdnog opyavmong Twv

apxeiwv autav opicetal and To dIaXEIPIOTH apxEiwy.

Ta eupernpia (index files) cival emnAéov BonONTIKEC DOUEC NPOOMEAAONC EVOC APXEIOU EyYPAPWV. Ano-

TeAoUv OeuTepeliovTeC OpOPOUG avalTnong O apxeia Eyypapwy, Nou NPOCPEPOUV GTOUG XPrOTEG EVaA-

AGKTIKOUC TPONou¢ NpoonéAacnc Xwpic va ennpealouv TNV QUOIKN TOMOBETNON TWV EyyPAPwV 0To dioKO

AlaxeipioTig AnoOnkng (storage manager). To unoouoTnUa auto €ival uneuBuvo yia Tov TPOMO PUOIKNAG

anoBnkeuong Twv 0edopEVWY 0TN OEUTEPEUIOUTA UVAKN KAl YIA TOV EAEYXO TNC HETAKIVNONG dEBOUEVWY and

Kal Npo¢ TNV kUpIa UVAKN Tou ouoTrpaToc. KaBopilel Tn B€0n anobrnkeuonc Twv dEO0PEV@V.
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AlaxeipioTig ZuvaAAaywv (transaction manager). Mia ouvalayr anoTeAeital and pia f NeEPIOOOTEPES
AeIToupyieg nou npénel va oAokANpwOoUv. Av Hia and TiG AeIToupyieg anoTuyel, TOTE NPENEl VA AKUPWOEI
0AOKANPN N ouvahAayn. XapakTnpioTikO napadelypa gival n avaAnyn evog nogou and vav Tpanefko Aoya-
piacpo. H ocuvalAayn auTr) anoTeAeital and dUo ASITOUpYIEC: a) avaAnyn XpnudTwy Kal B) evnUEPWON Tou
unoAoinou. Av anoTuyel onoladnnoTe and Tig dUo A&IToupyieg Npenel va akupwBei kal n aAAn.

MeTayAwTTIOTHG EpwdTNHAaT®V Data Manipulation Language (DML query compiler). MpdkerTal yia To
unooUoTNa nou gival unelduvo yia Tn HETAYAQTTION TOU EpWTAKATOG TOU XpRoTn. To epwTnia diveTal o
YAWooa XeIpiopoU JeQOUEVMV Kal PETATPENETAI O ECWTEPIKA avanapaoTaon KatdAAnAn yia ene€epyaaia.
O1 HETAYAWTTIOMEVEG EVTOAEG MpowBOoUVTal OTN KNXAVH EKTEAEONG,.

A&iCel va ava@epoupe eMINAEOV KAl TA UNOCUGTAKATA NMou acxohouvTal Je:

MetayA@TTion EvroAav Data Definition Language (DDL compiler).

‘EAeyxo TauToxpoviopou (concurrency control manager).

Aiayeipion Enavakrnong kai HuepoAoyiou (logging and recovery manager). Alaxeipion npoowpIvig
pviung (buffer manager).

Aiayeipion AnoBnkeuong dedopévwy (storage manager).

K\eivoupe Tnv evotnTa pe 1o UAikO (hardware) evog SABA, Ta pnxavnuata dnAadr nou €ival eyKaTeoTn-

MEVO TO AOYIOMIKO. AUTO anoTeAEiTal and To GUVOAO TwV PUOIKWV NAEKTPOVIKWY CUOKEUWV ONWE UNOAOYIOTEC
OUVOJEUOWEVOI |E TIC aNAPAiTNTEG CUOKEUEC €100D0U/EEOd0U ONWG M.X. HOVAdEC OIOKOU, OUOKEUEC anoBnKeu-
ong, mBava kavaAia €106d0u/eEOd0U, Kal YeVIKG OmnolegdnnoTE CUOKEUEG I CUCTNAATA MOU WNOPOUV va UAo-
noinoouv diacUvdeon KETAEU UNOAOYIOT®V Kal NPayHaTikoU KOOHOU K.O.K.

1. Moia sival Ta enineda aTNV ApXITEKTOVIKN TWV TPIWV EMMESWV;

|'°'| EpwTnoEeIG / ApacTnpIOTNTEG

2. ZX0NIAoTe TIC OIAPOPETIKEG KATNYOPIEG XPNOTWV O€ €va ZABA.

3. MNoia €ival Ta TUAKATA Nou anoTeAouv TNV YAwooa Baocewv Aedopévay.

4. Ava@EpaTe Ta onUavTikOTEPA UMOCUCTHKATA Nou ouvepyalovTal JETAEU TOUC NPOKEIPEVOU Va
neTUXOUV anoTEAEGUATIKN Kal anodoTikn dlaxeipion Twv OedoPEVWY TNG BANG



2.5 Katnyopieg ZABA

Z1oxol / NMpoadokmpeva AnoTeAéopara
'@' O paBnTng/Tpia npEnel va eival Ikavog/n:
e va npoadiopilel kaTnyopiec ZABA
e va avagEpel Bacikd XapakTnpIoTIKA KABe kaTtnyopiac ZABA

e va avTiIAapBaveral Tnv naparAnAn eEENIEN kABe kaTnyopiac WUe TV avTioTolxn TNG Bewpiag
TWV YnohoyioTwv

Ta kevTpika ZABA uAlonoloUvTal 6TAv Ta GTOIXEIa TOUC BpiokovTal, anodnkeuovTal kal diatnpouvTal o€ hia
eviaia B€on. AuTn n B£on gival NOAU ouxva €vag KeVTPIKOG UMOAOYIOTNG. ZTIC MEPICOOTEPEG NEPINTAOEIG, HId
KevTpikn Baon dedopévwy Ba xpnoiponoindei and €vav opyaviopo n éva idpupa (n.X. kanoia eTaipeia enixelpn-
0wV N éva navenioTnio.) O XpoTeC £xouv NPOORAcn O€ [ia KEVTPIKN BACN OEDOUEVWV HEOW EVOG DIKTUOU
UNOAOYIOTWV.

‘OTav apxioe n EENIEN kal 1adoon TwV NPOCWNIKWY UNOAOYIOTWV HE NAPAAANAN HEIWON TOU KOGTOUC TOUC
kar avantuxBnkav Ta dikTua enikoivaviag dedopévay, Ta TABA dpxioav va avantiooovTal Nnavw O€ £va VEO Ho-
VTENO, TO HOVTEAO NEAATN - €EunnpeTNTA (client - server). ZUPQWVA PE TO HOVTEAO AUTO, TOOO O KEVTPIKOG
UNoAOYIOTHG 000 Kal Ol UNOAOYIOTEG MOU XPNOILOMOIOUV Of XPHOTEG €ival MPOCWIKOI UNOAOYIOTEG KAl GUVOED-
VTal JETAEU TOUC MEOW TOMIKOU JIKTUOU. ZUVRBWC, 0 KEVTPIKOC UNOAOYIOTNC £ival I0XUPOTEPOC Kal DIABETE! Je-
YAAEC anoBNKEUTIKEG HOVADEC. ZTOV KEVTPIKO UMOAOYIOTN €ival anoBnkeupéva Ta dedopéva TnG BAong kai gival
€YKATEOTNPEVO TO ZABA kal ovopaleTal eEunnPeTNTAG (server). ZTouc unoAoinouc unoAoyioTe (oTadpouc
gpyaciac), "TpExouv" ol EpapuoYEC ENeEepyaaniac kal EKUETAMNEUONC Twv OedOUEVWY TNG BAonc. O1 EpapUoyEg
QUTEC, MOU WNOpEI va €ival EPapUoYEC EVOWHATWHEVEG 0TO ZABA 1) aveEapTnTEG EPAPHOYEC MOU EXEI avanTUEE
TPITOG KaTaoKeUaoTnC, ovopalovral neAaTeg (clients).

Mia Karavepnpévn Baon Aedopévwv (KBA) sival n Baon dedoyevmv oTnv onoia TUAKATA TG anobnkeu-
ovTal o NoAAoUG unoAoyioTeG o€ eva dikTuo. O XprioTeg €xouv NpdoBacn oTo TUAMA TN Baong 0edoUEVWV
oTnV TonoBeoia TOUG, £T01 WOTE va £xouv NpooBaacn ota dedoyeva nou oxeTiCovTal JE Ta KABKOVTA TOUG, Xw-
piG va ennpeddleTal n epyacia Twv AMwv xpnoTwv. 'Eva KevTpiko katavepnuévo ouaTnua diaxeipiong Baoewv
Oedopevwv KZABA diaxeipiCetal Tnv Baon dedopévwv oav va nTav OAa anobnkeupeva aTov id1o UNoAOYIOTH.
To KZABA ouyxpovilel OAa Ta dedopéva neplodika Kal 0€ MEPINTWON Nou NOANOI XPrOTEC MPENEl va €XOUV
npooBaon ota idla dedopeva, dlacPalilel 0TI o1 diaypPaAPES Kal EVNHEPWOEIC OE Kia TonoBeaia, auToaTa avTi-
katonTpilovral oTa dedopéva nou gival anobnkeupéva onoudnnoTte alAou.

Me TNV EUQAvIoN Kal Xpron TNG apXITEKTOVIKAG OUGTNHATWY NOAUENEEEPYAOTAV, EXOUE NOANOUG enegep-
YaoTéG va JoipalovTal €iTe KoV JVAUN €iTe koivo Bioko. H enikoivwvia £Tal yiveTal Xwpic Tnv emnAEoV eninovn
£pyacia avralaync PnvupdaTwy oto dikTuo. Ta ouaTrhuaTa diaxeipiong BAcswv SedOUEVWY MOU avanTuyxbnkav
HE XPon TwWV Napandve apxITEKToVIKwV ovopalovral napaAAnAa cuoTnuata diaxeipiong BAoEwvV dedOUEVHV
apou xpnaidonololv Tnv Texvohoyia napdAnAwv eneEepyacTav.

e EpwTnoeig / ApaoTnpioTnTEG
I_pl 1. Moia ival n KevTpIKN 10€a O€ €va KevTpikO ZABA;
2. Z& TI jovTéNO avanTUooETal To PHovTéNO NeEAATN - e§unnpeTnTA (clientserver);
3. Ti kaivoTopia sicayetal e Tnv Karavepnpévn Baon Asdopevay;



2.6 A1adedopcva ZABA

Z1oxo! / NMpoadokmpeva AnoTeAéopara
O pabnTncg/Tpia Npenel va givai Ikavog/n:
e va npoadiopilel Ta diadedopeva ABA

e va Olakpivel TIG SIaPOPETIKEG HEBOdOUC BaBpoAdynonG evog ABA avaloya We TNV NPoTel-
vOUevn BaBuovounon

>NV enoxn Hag 0Aa aAAalouv e eEQIPETIKA PeYAAN TaxuTnTd. ©a ATav Aoinov HaAAov dkaipo va HIAOOUE
yia katata&n Bacel BabpoAdynong Twv ZABA. AkoAouBwvTag OpwG TNV Pnviaia npoondabeia nou kataypdPeTal
oTo http://db-engines.com/en/ranking” napatnpoUpe yia Tov priva IoUvio 2015 Tnv dnpoTIKOTATA TwWV ZABA
Baoel Tne peBOdoU nou €xel emAeyei kal kaTtaTiBeTal edw, http://db-engines.com/en/ranking _definition”

e EpwTinoeIG / ApaocTnpIOTNTEG
1. A&loloyeioTe Tnv péBodO Ta&ivopnong http://db-engines.com/en/ranking_definition”
2. AsiTe TNV TPEXOUOA Ta&ivopunon Twv diadedopevwy ZABA aTo http://db-engines.com/en/ranking”



Yyeowaonoc Baocswv Agoopusvoy



3.1 Eicaywyn

Ta ouotruaTa Baoswv OedoPEVWV £xouv oxediaoTei yia va dlayelpilovTal Jeyahoug OyKouG MANPOPOPImY.
O1 peyahol auToi Oykol NANPOPOPIWV AnoTEAOUV PEPOC TNG AEITOUpYIaC piac nixeipnong r evog opyavioyou. To
TENIKO MPOIOV TNG EMIXEIPNONG ) TOU Opyaviopou Wnopei va €ival n napoxn nAnpo@opiwv and Tn Baon dedo-
MEVWV N KAMOIa CUOKEUN N UNnpeoia. XTnv TEAEUTaia NepinTwon n Baon dedoPEVWVY EXEI HOVO UNOOTNPIKTIKO
pON0. To KEPAAAIO AUTO EMIKEVTPWVETAI OTOV OXEJIAOUO BACEWV DEDOHEVWV Kal EIBIKOTEPA GTOV EVVOIOAOYIKO
Kal Aoyikd oxediaouo Tne BAong deOOUEVWV.

Mpo600eTO UNOOTNPIKTIKO UAIKO undpxel oto nahid BiBAio yia Tic BA, Twv Zayapr) KwvoTavTivou, Ka-
oiuatn NikoAdou, Kouviakn Xpioto@opou, MavwAonoulog Iwavvn, Oikovopou Oeddwpou (http://www.pis-
chools.gr/content/index.php?lesson_id=1&ep=224&c id=752").

Z10)0! / Mpoodokwpueva AnoTeAéopHaTa
O pabnTng/Tpia Npenel va givai Ikavog/n:
e va neplypagpel Ta Brpara oxediaopol BAcEwV deSOPEVWV

e va Olakpivel Tn anoudaldTnTa TNG avaAuong anaitnoswv
e va diakpivel TIG DIaPopEG WETAEU evvoloAoyikou, AoyikoU Kal pualkoU oxediaopoU

Ma va sival duvarn n uAonoinan PIag EQApUoync He PEYAAn NnoAunAOKOTNTA ANAITEITAI O OwOTOC oXedIa-
opOC TNC. MNa napadelyya yia Tov owoTo oXeSIaoHO EVOC AUTOKIVATOU anaiTeTal va nponyndouv apkeTa oxedia
Ta onoia aneikovi{ouv SIAPOPETIKEG ANOWEIG TOU avTiKeIJeEvou. O BAoelc dedOPEVV anoTEAOUV Kal AUTEC Mo-
AUNAOKa OUOTRUATA TA OMOIa UNOPOUV va NePIYpaPpoUV He dIaPopETIKOUC oxediaoyouc. MNa Tn Zxediaon piag
Baong dedopévwv anarrouvTal Ta napakdTw Brpara:

£pappoyn

Avaluon
Anartioswv

Anaitioel; / mpodlaypagég

Evvololoyikog
IxeSlaou6g

Evvololoyikd oxipa
vynlou emméSou povtédo Sedopévwv

Noyikog
Zxedlaouog

Noyiké oxriua
HOVTENO SESOHEVWV ylal GUYKEKPIUEVO ZABA

DuoIkog
Zxedlaouog

DuoIKO oxriua

Eikova 3.1 Z1adia oxediaopou Baong 0edopEVRV



3.1.1 AvaAuon AnaiTROEWV

Anaitnon €ival n nepiypar) piag unnpeciac nou Ba npenel va napéxel éva oloTnua, Jiag diepyaaciac nou
Ba npayparonolgi [ KIag ouvenkng nou Ba NpEneEl va Ikavomnolei. H anaitnon anavrasl 0To EpWTNUA «TI KAVEI
TO oUoTNua;» kal Ogv nepIAapBavel Tov TPOMO Nou Ba yivel auTo. AnoTeAei ia Npoonabela anooagrviong Tou
nPoBANKATOC NoU OTOXEUEl va AUGEI N epapuoyn nou Ba dnpioupynBei kal Ox1 aTnv Neplypagn kanoiag AUonc.

H anaitnon kataypd@eTal kal TEKUNPIWVETAI [E TETOIO TPOMO WOTE VA €ival KaTavonTr and 0Aa Ta evolape-
pOUEevVa PEPN OTNV avanTugén TnG epappoync. EmnAgov n anaitnon ival Yia onpavTikn oTadepa nou Napayevel
WG évag napdyovTag agloAoynong o€ OAn Tn dlApkela Tou KUKAOU {wng evog npoiovTog. Eival 6nAadn évag €idog
oupBoAaiou Nou eAEyXETal aKOWa Kal HETA TO TEAOG TNG AvANTUENG TOU NPOIOVTOC,

H avaAuon anarmocwy €ival pia diadikacia anotunwong OAwV Twv anaitnocwy, Nou NPEnel va nAnpoi n
epappoyn. H diadikacia npoodiopiopou anaiToswy anoTeei £va dUOKOAO £pyo KaBWE o€ NOAAEC NEPINTWOEIG
N eniTuyia piag epappoync oTnpileTal oTnv owoTh avaluon TV anairoewv. a To okono autd 0 avaAuThg
TOU OUCTAKATOC NPOETOILATEI £va £yypapo anaitnocwyv nou nepINapBavel NAnpoQopiec Onwc:

- Moia dedopéva anobnkelovTal Kai nou

- MNoiec epappoyeC Ba XTIoToUV Navw and Ta dedopeva;

- MNolgg diadikaagieg npenel va unoaTnpixBolv

- Molec eival o1 anairnoeig enidoong

Epooov €xel ohokAnpwoei n diadikacia npoadiopIoHoU anaITHOEWV TO ENOUEVO BA anoTeAE 0 oxeOIAoHOC
NG Baonc dedopévwy. Z€ auTo To Bripa €ival Baciko OToIXEIO N NEpIypa®n TnG Baong péoa anod Tpei¢ diapo-
PETIKOUC OXEDIAoHOUC.



3.1.2. Evvoi0AoYIkOG, AOYIKOG Kal DUCIKOG ZXeOIAOHOG

EVVOIOAOYIKOG ZXE01A0HOG

>Tov EvvoloAoyikd ZxedIaopo NeplypdpovTal ol OvTOTNTEC TOU NPAyHaTikoU KOOHOU KaBwe Kal Ol CUOXETI-
o€IC JeTa&l Touc,. Ma napddelypa o€ pia epappoyn pabnTohoyiou o éva oxoAEio ovTOTNTEG KUnopei va eivai ol
palnTEc, ol kabnynTeg, Ta Yadruara, ol Babpoi k.a. H ovToTNTa HabnTng oUoXeTIETal WE TNV OVTOTNTA KABN-
pa Kai Tnv ovtoTnTa Babuoi. H ovToTnTa padnThg EXEl 1810TNTEG ONWE apIBPOC UNTPWOU, ENWVUHO, OVOWd K.q.
Eniong, nepiypagovrai ol NePIOPIOHOi MoU undapyouv ota dedopéva (n.x. Ogv enirpenovTal BaBuoi PIKPOTEPOI
Tou 0) Kal oI GUOYXETIOEIC ETAEU Touc,. Ma kaBe ovToTnTa KaBopileTal TO NPWTEUOV KAEIDI NOU N TIUA TOU €ival
povadikn yia napddelyya oTnv ovroTnTa KabnTnc npwTeUov KAEIDI Pnopei va €ival o apiBuog pnTpwou. Oa
ava@epBoUE Nio avaAuTIka 0€ auTd oTnV evoTnTa 3.4.

la Tov owoTO €VVOIOAOYIKO OXedIAoUO €xouv avanTuxBei diaypaupaTa onwe Ta Ailaypauppata OvIoTATwY
Juoxetioswv (AOZ). Ma napadeiypa, o auTr Tn Gacn npoadiopi(ovTal 0l OVTOTNTEC KAl Ol OUCXETIOEIC, OTN
Ouvexela kabopilovTal ol IDI0TNTEC TWV OVTOTATWV KAl GUOXETICEWV, Ol TUMOI TWV GUCXETICEWV Kal Npoadiopi-
(ovtal Ta npwTeUovTa KAEIBIG KABe ovTOTNTAC H (pPAon auTr) OAOKANPWVETAI PE TNV KATAOKEUN KAl TOV EAEYXO
Tou AOZ.

O &vVoIOAOYIKOC OXEDIAONOG gival aveEapTNTOG and Tn PUOIKN 0pyavwon Twv dO0PEVWY, WE anOTEAECHA
va pnv €apTartal anod KAnolo OUYKEKPIPEVO TPOMO anobnKeUanG,

AoYIKOG ZXEOI00HOG

O Noyikdg ZxedIaopog apopa Tov axedIaopo Tou ZxeoiakoU MovTéAou To 0noio NPokUNTEl and TNV JETAPO-
pd Tou AOZ nou €xel KATAOKEUAOTEI anod Tov £vvoloAoyikd oxedlaopo. Ma Tnv owoTr oxediaon Tou ZxeaiakoU
MovTéhou epappolovTal HEBodoI Kavovikonoinong Kai yiveral €Aeyxoc nAeovaopoU Kal akepaidTnTacg SedopE-
vav. O oxedlaopdog oAOKANPWVETaI WE TNV avaokonnan oAng Tng diadikaaciag kai Tnv NpoRAewn HEAOVTIKWV
avaykmv.

DuoIKOG ZXESIAOHOG

O ®uoIkoC oxXedIaopPOC NeEPIYPAPEl TN PUOIKT opyavwan TnG Baonc. KabopileTal o Tponoc We Tov onoio
anoBnkelovTal Ta dedopéva oTo Pualkd PESO anobrkeuong (n.X. okAnpo Gioko) kal 0 TPOMOC KE TOV OMoio
npayuaTonolgiTal n npoonéAaon ota 0edopéva. € auTr Tn GAon YiveTal EAeyxoc OTI n BACN IKAVOMOIEi TIC
anaitnoeig enidoong/popTou K.d, Ta onoia eMBAANOUV 01 anaIThOEIG TOU yypAPOU andaITOEWV.

1. Ma noioug AOyouG kaTa Tn yvoun oag XpeialovTal ol TPeIC dIapopeTIKoi 0xedIAooi (Evvololoyi-
KOG, AOYIKOG Kal QUOIKOC);

2. Moia n diapopa Tou evvoioloyikoU axediaopoU anod Tov PUOIKO oxXedIACHO;

3. MNa noloug Adyoug gival anapaitnTn n avaAuon anaitowy yia Tov oXediaopo Yiac Baonc dedo-
HEVWV;

||E|| EpwTnosig / ApaoTnploTnTeg



3.2 MovTéAa AEGOHEVLV

Z10)0! / Mpoodokwpeva AnoTeAéopHaTa
'@' O paBnTng/Tpia NpEnel va gival Ikavog/n:
e va Neplypagel Tov Tpono nou EacpalileTal n ave&aptnoia dedopEVmV and TNV opyavw-
on evog ZABA o€ 3 enineda.
e va avayvwpilel TV onyaocia Tou HJOVTEAOU DEBOPEVRV

e va neplypagel Tn 81apopa Tou evvoloAoyikoU anod To OXECIAKO HOVTEND

H nepiypagn Twv dedopévav piag Baong 0edopévwv npaypaTonolsital and To Jovrero dedopévwy (data
models). AnoTehei éva alvolo epyaleiwv yia TNV NEPIYPAPN TWV OXETEWV TwV JEGOPEVAV, TNG ONKACIAC TWV
OEDOHEVWY KAl TWV MEPIOPICHWY CUVEMEIAC,

Ta JovTeAa dedOPEVMV NEPIYPAPOUV TO OXNKa TNG BA o€ apkeTa uywnAo €ninedo, Xwpic AeNTOUEPEIEG UNO-
noinong. ©a npénel va TovioTei 0TI AGBn 1 NAPaAYEIG 0TO HOVTEAO OEDOUEVMV EXOUV AMETD AVTIKTUMO OTa
anoBnkeupéva 0edopeva 600 Kal aTIG AsiToupyieg ene€epyaaniag dedopévav. H alhayr Tou povTeEAoU deOOpE-
VOV OUVENAYETAl AAAYEC 0€ MOAAG TUAEATA TNG BA.

‘Exouv avantuyBei dUo povTeAa dedopévwy Ta onoia Ba neplypaouv o€ auTo To KEPAAdlo, To MovTEAO
OVTOTATWV ZUCXETIOEWV Kal To Zxealakd Movtélo H aveEapTnoia Twv dedopEVWY NePIYPAPETAl OTNV EVOTNTA
3.2.1 Evvoioloyikd kal AoyikO HOVTENO.



3.2.1. EvvoioAoyiko, Aoyiko kal duoiko Zxnua (MovTEAo)

la va gival xproiun Hia Bacn 0edodEVwY NPENEN va Pnopei va avakalei Ta OedoPEVa TNG anOTEAEOUATIKA.
O1 ox€dIa0TEC TWV BACEWV YA TNV ANOTEAEOPATIKN AvAKANon 0£dOUEVWV XPNOIHOMNoIoUV MOAUNAOKEC OOMEG Oe-
OOMEVWYV, 01 OMOIEC XpnaldonoloUVTal yia TV avanapaocTacn Twv dedopévwY TNG BAong dedopevwy. ‘O, ol
XPNOTEC Jiac BA dev gival avaykn va gival EUneipol npoypaypaTioTES, yia autd To AOYO Ol OXeDI0TEG KpUBOUV
TNV NOAUNAOKOTNTA and TOUC XPHOTEC HEOW dIAPOPwWV EMNESWV aPalpeTIKOTNTAC. A va eMITEUXBE N anokpu-
@n TNG NOAUNAOKOTNTAC and TouC XpAOTEG XpnoiponoloUvTal Tpia oxnuata (BAéne eikova 3.1) To evvoioloyikd
OXNHa, To AoyIkO OXNHA Kal TO PUOIKO axXnHa. ZTn BiBAIoypaia To vvoloAoyIKO Kal TO Aoyikd oxnua avape-
povTal MOAAEC (POPEC WG Eva OXNKA yia auTo To AOYo aTnV napouoa voTnTa TO AOyIKO OXAMA avaQEPETal Kal
MG AoyIKO (evvolohoyikO) axnpa.

gpappoyn

AvéAuon
Anaitioewv

Anaitrioel / mpodiaypagég

Evvololoyikodg
ZIxediaouog

Evvololoyikd oxfpa
vynlou emméSou povtélo Sedopévwv

Noyikog
Zxedlaouog

\
Noyiké oxfipa
HOVTENO SeSOUEVWV yla GUYKEKPIUEVO ZABA

Duolikog
ZIxeSlaouog

Duoikoé oxua

Eikova 3.1 Evvoiohoyiko, Aoyikd kal Duoiko oxrua

To xaunAoTepO €ninedo apaipeTIKOTNTAG (PUOGIKO OXANA) NEPIYPAPEl TOV TPOMO anobrikeuong Twv dedo-
HEVQV . Z€ QUTO NEPIYPAPOVTAl E AENTOUEPEIA 01 MOAUMAOKEG OOHEC NMOU XPNOIJonoloUVTal yia TNV anodnKeu-
on kai TNV avakTtnon Twv dedOHEVWV.

To AoyikO (evvoIOAOYIKO) OXAHA £XEl UYPNAOTEPO €NiNEdO APAIPETIKOTNTAC Kal NePIypdPel noia dedo-
pEVa anoBnkeuovTal Kal MOIEC €ival Ol OXEOEIC YETAEU TOUC. 2TV ouaia, To AOYIKO OXnHa neplypagel Tn Baon
OedopEVVY HE anAEG SopEC. AUTO €Eaoaliel OTI av Kal Ynopei va anairouvtdl NOAUNAOKEG SOUEG GTO (PUOIKO
OXNMa o XpnoTne TnG BA dev xpeialeTal va Tic yvwpilgl.

To uwnAOTEPO €NiNedO aPpalpeTIKOTNTAC (EVVOIOAOYIKO OXRHA) NePIYPAPEl HOVO €va KOPWATI TNG BA. Av
Kal 0To AoyIKO oXra Ta dedopeva neplypa@ovTal Je anhég OOPEC 0 XpRoTne dev XpelaleTal va TIG yvwpilel. Me
auTov Tov TPOMo n ouvdiaAAayn e To oUoTnua TG BA yiveTal nio anAr.
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AIa@OPETIKOI XPrOTEG £XOUV NPOCNEAACN O€ dlaPOopETIka dedopéva TnG BA, avaloya pe Toug NePIoPIoHOUG
Kal TOUC KavOVEC NPoanEAacnc nou epapuoloval.

‘Evac anod Toug nio onuavTikoug AOyouc yia Tnv xpron ZABA eival n unootnpiEn Tnc ave&aprnoiag Twv
dedopévav. AuTO anuaivel 0TI 0 kKwdiKag dev ennpealetal and YETABOAEG OTOV TPOMO OpYyaAvVWONG Kal KaTayw-
pionc Twv dedopévwy. H aveEapTtnoia Twv dedopévwy YiveTal péoa and Ta Tpia enineda agaipeTIkOTNTAC Nou
£Xouv nepiypa@ei. O xprioTng npoaTateleTal and alhayeg aTn Aoyikn dopn Twv OEDOHEVWV HETW TNG AOYIKNG
ave€aptnoiac Twv dedopEVMV. Me avaloyo TpOno To Aoyikd OXN\Ha anodovmVEl Tov XpAoTn and al\ayEc nou
oupBaivouv aTo PUOIKO oxnua (yia napadelypa, aA\ayEg nou apopolv TnV anoBbrikeuon Twv SEDOUEVWV OTNV
NEPIPEPEIAKT HVAMN, EMAOYEC EUPETNPIWY, K.a). ‘'O00 TO EVVOIOAOYIKO OXNHA WEVEI QVENNPEACTO, N UAOMoINGN
TWV Napanave pnopei va alAadel xwpic va xpeialetal aAayn otov kadika. BEBaia, auTég o aAayeg Pnopei va
£XOUV apVNTIKEC ENINTWOEIC OTIC EMNIOOOEIC TOU GUCTNHATOG,.



3.2.2. MovTéAo OVTOTATWV ZUCXETIOEWV

TO HOVTEAO OVTOTNTWV CUOXETIOEWV BaacileTal oTo Nw¢ avTIAaPBAVETal KANoIoG ToV pualkd KOoWo. AnoTe-
AeiTal and €va aUvVoAo avTIKEIMEVWY TOU pUaIkoU KOOPOU nou ovopalovTal OVTOTNTEC OTO GUYKEKPIPEVO LOVTE-
A0 Kal ano TIG OXETEIG TWV AVTIKEIWEVWY. EKTOG and TIG OVTOTNTEG Kal TIG OXETEIC, KAOE JOVTEAO OVTOTATWY OU-
OXETIOEWV avTINPOOWMNEUEl KAl KANOIOUC NEPIOPICHOUC NMOU UNAPXOUV Kal NPENEl Ta NEPIEXOUEVA TN Baong va
unakouv. Mia ovToTNTa NEPIYPAPETAl and £va OUVOAO YVWPICHATWV/XAPAKTNPIOTIKWV NOU TNV XapakTnpidouv.

To HOVTENO OVTOTATWV CUCXETIOEWV ANOTEAEI TO 0TASIO TOU EVVOIOAOYIKOU OXeQIAOMOU HIag BAong dedopE-
vV (evotnTa 3.1) kai neplypagel To Aoyiko (evvolohoyiko) axfpa TG Aong dedOHEVWV.

Epeic oTo napov kepahaio 6a NapouciAooUE OVO TO OXECIAKO HOVTEAO ZABA, onoTe 0 AOyIKOG OXESIAOHOC
onNMaivel JETAoYXNUATIONO Tou dIaypAMKATOC OVTOTATWY CUOXETIOEWV OE OXNMA OXEOIAKNG BACNC OEDOHEVWV.
To POVTENO OVTOTNTWY CUOXETIOEWV NEPIYPAPETAl anod To dIAYPAMKA OVTOTHTWY OUCXETIOEWV NMOU NEPIYPAPE-
Tal AenTopepwe atnv evotnta 3.3. Mapadelypa diaypappaTIKnG aneikoviong Tou JOVTEAOU napouaialeTal oTnv
€Ikova 3.2 nou apopa To aUVOAO ovToTATWV YNAAANAoI HE yvwpiopata dvoua, ApIBUOG AGTUVOUIKAG TAUTOTN-
Tag AT, dieuBuvaon kai NoAn KaToikiac.

EmiBeto Aigvbuvon
MoAn
YrédAnhot

Eikova 3.2 ZxnuaTikr avanapaosTacn Tng ovroTnTag YnahAnAol

OI OUOYXETIOEIC avapeoa OTIC OVTOTNTEC avanapioTwvTal Je poppo. Mapadelyya napoucialeral oTny €ikova 3.3.

Eniéeto AtevBuvon

KwSIKGe ‘Ovopa

A TUAMATO

AT Mo THApATOC unuatog
YrdMnhot Epyddetat TuAuaTa

og

Eikdva 3.3 Zxnuatikn avanapdoTaon TG GUOXETIONG

>tnVv eikdva 3.3 neplypdpovtal ol ovroTnTEG YNaAnAol kar Tunuata. Ta TPAKATa avTinpoownelUouv Ta
TUAMATa nou epyalovtai ol unalAnAol oTov PUOIKO kOapo (AoyiaThpio, TUAKA NPocwIkoU, THAKA NWANCEWV
K.a.). H oxéon avaueoa oTic dU0 ovTOTNTEC NEPIYPAPETal and Tn ouoxeTion "Epyaletal og". To JOVTENO ovTO-
TATWV OUCXETIOEWV XPNOILOMOIEITAl EUPEWG OTNV AvaAUON TWV analThoewy KIAg BAong 0edOUEVWV.

To XapakTnpIoTIKO TO onoio Npoadiopilel Hovadika Wia ovroTnTa KaAeital npwTtelov KAEIdi. To NpwTEUOV
kA€Idi onueiwveTal o€ va diaypappa O e unoypdypion. XTnv ovroTnTa MaénTnc o apiBuoc unTpwou npoo-
dlopilel Hovadika Tov KABe padnTr, €NOMEVWC, TO NPWTEUOV KAEIDI €ival To XapakTnpioTIKO AM. I MOAEG
NEPINTWOEIC OPWC, OV UNAPXElI KANOIO XapakTnPIOTIKO nou and Povo Tou va anoTeAei kAeIdi. EvaAAakTika
MNOPOUKE va XpnolhonoIncoupe dUo N NePIOOOTEPA XApakTNPIOTIKA (€av UNAPXOUV) MOU OTO OUVOAO TOUG
npoadlopi(ouv Povadika pia ovToTNTA. TNV NEPINTWON auTr TO KAEIDi KAAEITAl OUVOETO KAEIDI.



‘OTav dev undapyel kAnolo XapakTnpeIoTIKO MoU va WUNopEi va Xpnoiponoindei we kAeIdi, TOTE YnopoUpe va
OpICOUE KAMOIO TEXVNTO XAPAKTNPIOTIKO Nou va npoodiopilel povadika kabe ovTotnTa. To XapakTnpIoTIKO
auTo ouvnBwg ovoualeTal KwdIKOG iy £XEl kaNolo AAAO NPoodIoPIoTIKO

>T0 napadelypa Tne eikovag 3.3. EXOUME XPNOIKOMOINCEI TNV OVOHACia KWOIKOG TUAKATOC YIa KAEIDI TG
ovTOTNTAG TUANATA. ZNUEIQVETAI OTI €va OUVOAO OVTOTATWY HMNOPEi va el NEPIOTOTEPA anod €va kAeIdId. ‘Eva
ano Ta kKAEIOIA XapakTnPiCeTal wG NpwTeUoV KAEISi v Ta unodAoina wg deuTepelovTa KAEIOIA. AEuTEpPEUOV
KA€Ii TNG OVTOTNTAG PABNTNG UNOPE Va €ival To ENIBETO.



3.2.3 Zxeo1ak0 MovTéAo

To OXe0IaKO HOVTEAO XPNOILONOIEITAl EUPEWG Kal NOAAG ouoTrhpaTta Baong dedopévwy Bacidovtal og auTo.
Eivalr og xaunAoTepo €ninedo agaipeTIKOTNTAC ANO TO POVTEAO OVTOTNTWV CUCXETIOEWV. Xapaktnpieral anod
anAoTNTa Kai gival ENKUCTIKO T Xpron Tou. To axeolako PovTélo dedopevwy (relational data model) avanTu-
x0nke ano Tov Codd 10 1970. Ta nepiocdTePa eunopika ZABA unoaTnpilouv TO OXECIAKO HOVTENO DEDOUEVIV
N enekTaoeic autou.

O1 Baadikoi GTOXO0I TOU OXETIAKOU HovTENOU €ival:

- H unootipi&n Tng ave€apTtnoiag Twv dedopEVWY, £TOI WOTE AAAYEC GTN QUOIKN dOMN va Wnv anarrouv

aA\ayEG 0oTa NpoypauKaTa EpApUoyne,

- H anogpuyn Tn¢ enavahnync dedoyevawyv, oTav Ta idia dedopeva anobnkelovtal NOANEGC POpPEC o€ Blago-

PETIKEG NEPIOXEG TNG BA.

To oxeolakd PovTEAO anoTeAsiTal anod Mivakeg nou kabe mivakag éxel éva povadiko dvopa kal npoadiopi-
CeTal and éva oUvolo Ypaupwv Kal éva ouvoho otnAwv. KaBe ypauun Tou nivaka avanapioTa yia eyypagn
dedopéV@Y, VR 01 OTAAEC TOu nivaka opilouv Ta XapakTnpIoTIKA N I8I0TNTEC TNG KABe eyypaPnc. Kade nivakag
NEPIEXEI EYYPAPEG EVOG OUYKEKPIJEVOU TUMOU Kal KABe TUMOG yypa®ng opilel Eva otabepd apiBuo nediwv 1
iIdloTATwv. 'Evag nivakag Pnopei va Xpnoiydonoindsi TO00 yia TIC EYYPAPEC MOU NEPIYPAPOUV OVTOTNTEC, OO0
Kal yIa TIG EYYPAPEC MOU MEPIYPAPOUV CUOXETIOEIG. ZUVNBWE, BewpoUle OTI 0I OTAHAEG €ival DIATETAYHEVEG Kal
ouvnBifoude va avaQEPOUNE NPWTA TIG GTAAEC MOU AvVTIOTOIXOUV O€ XapAKTNPIOTIKA Mou gival KA€IdIA. ZTnv
elkova 3.4 napouaialeTal napadelypa nivaka oxeoiakoU LOVTEAOU.

AT YnaAAnAou EnifeTo YnaAAnAou AigbBuvon karoikiag | MoAn

AA 14355 Manadonouloc BeviléNou 4 ©eooalovikn
AB 78155 Xapiaidng Tolpiokn 19 ©e00alovikn
AB 15889 KepKIvakng Eyvaria 151 ©gooalovikn

Eikova 3.4 Mivakag unaAAnAog

>Tnv €ikova 3.4 napoucialetal o nivakag unaAnAwv piag eTaipeiac onou o unaAAnAog nou npoadiopileTal
anod Tov apiBuo TN AOTUVOUIKNG TauToTnTag AB 15889 ovopdleTal Kepkivakng, kaTolkei otnv @eooalovikn kai
pével otnv dielBuvon Eyvariag 151.

la kabe xapakTnPIoTIKO/1IDI0TNTA UNAPXEl £va GUVOAO ENITPENTWV TIPWV, TO OMoIo KaAsiTal nedio opioHoU
TOU XapakTnpIoTikoU/ 1I510TNTAC,

MnopouUe va dnuioupynooule dIaTAEEIC OTO OXEIAKO HOVTEAO Onou undpxel NpoBAnua dnAadn onou ep-
eavidovtal dINAEC nAnpoopiec. Ma napadeiypa, av Bewpriocoude OTI oTov mivaka undAnAog Ba npénel va
oudnePIAGBOUPE Ta ovopaTa Twv naidiwv Tou kabs unaAAnAou kar o unaAnAoc Kepkivakng £xel 6Uo naidia, 6a
€npene va anobnkeUooUE 2 YpaUKES OTOV Mivaka Onwg Qaiveral aTnv €ikova 3.5. ‘Opwg, pe auTtr Tn diadikacia
onuioupyoUuvTal dINAEC NANPOPOPIEC ONWC To €MiBeTO, N dieUBuvon Kal n NOAN nou eivai or idIEC kal aTi¢ U0
YPAUMEC. TNV evOTNTA 3.4 6a PEAETAOOUME NWC UNopoUHE va EEXWPIOOUPE TIG KAAEC oxedIdoelC dIaTAEEwY
anod TIC "Kakec".



AT YnaAAnAou | EniBeTo AigOuvon MoAn ‘'Ovopa naidiou
AA 14355 ManaddnouAoc BeviZéou 4 ©e0oalovikn NULL

AB 78155 Xapiaidng Toiuiokn 19 ©gooalovikn Avva

AB 15889 Kepkivakng Eyvaria 151 ©gooalovikn KwvoTavTivog
AB 15889 Kepkivakng Eyvaria 151 ©g0oalovikn Fewpylog

Eikova 3.5 Mivakag unaAnAwv pe dINAEC NANPOPOPIEC

Yndapyxouv nepINTWOEIG OTIC OMnoieg O€ YVWPIOUKE TNV TIKN VO XapakTnpioTikoU. ZTnv €lkova 3.5, napatn-
pouUpe OTI pdoov o Manadonouhog dev £xel naidid, n 1010TNTa ‘Ovopa naidiou €xel TNV TiUR NULL (kevi) TIn).
H kevn Tipn gival dlagopeTikn ano 0 i anod Tov xapaktipa <<SPACE>>. Mia kevr| TIUR ouvnBwg de dnuioupyei
npoBANUa, waToco kKaAod ival ol TiEC NULL va anogeuyovTal 10T dnuioupyoUvTal SUoKOAIEC oTn diaTunwaon
€pWTNUATWV. TovileTal 0TI deV ENITPENOVTAI VA UNAPXOUV KEVEC TIUEC 0Ta KAEIDIA EVOC nivaka.

Ta HOVTEAA OVTOTNTWV CUOXETIOEWV KAl TO OXEOIOKO HOVTEAO Napoucialouv MOAAEG opoloTnTeC. MNa na-
padeiyua, pia ovroTnTa TOu PovTéAou O avTIoTOIXEl O€ Wia ypapun VO nivaka 0To OXEOIakO WovTého. ‘Eva
OUVOAO OVTOTHTWV AVTIOTOIXEI aVTIOTOIXa OE £vav Mivaka TOU OXECIAKOU HOVTEAOU.

Qc ouvnBWE TO HOVTEAO OVTOTATWV CUCXETIOEWV WETAPPALETAlI OE OXEOIAKO HOVTEAO MO TOUG OXEDIAOTEC
pIac Baong dedopevwv (BAENE kepaAaio 3.5.2).



1. Ti ivar &va povTeo dedopevav; Na neprypa@olv ol BACIKEC KATNYOPIEG HOVTEAWV Kal va OWOETE
éva napadelyya oxeoiakoU JOVTEAOU.

2. Molo kAe1di ovopaleTal NPWTEUOV Kal YId MOIoUG AOYOUG KaTa Tn yVwHn 0ag gival onuavTikd va
UNApxel;.

[ﬂ] EpwTnoEeIG / ApaoTnpIOTNTEG

3. MNepiypayTe ToUuG Adyouc nou kabioToUv TV ave&apTnaoia Twv dEOUEVWY ONUAVTIKN.

4. EEnynoTe TIC dIapopEC avaleoa aTa Tpia OXNUATA EVVOIOAOYIKO, AOYIKO Kal (PUTIKO.

5. Na dwoeTe €va napdadelypa onou n Xprnon kevav TV (NULL) dnpioupyei npoRANUa OTIG TIMEG
€VOG XapakTnpIoTIkoU / 1ID10TNTAG.

6. Ma nolouc Adyoug pnopei va dnpioupyndouv dINAEC NANPOPOPIES; AWOTE Eva Napadelyua.

7. Noieg €ivar o1 dlapopéc avapeoa ato MovtéNo OVTOTATWY ZUCYETIOEWV Kal TOU ZXEolakou Mo-
VTEAOU;

8. To oxeolakO HovTENO BewpeiTal anAd. MnopeiTe va eEnynoeTe Toug Adyouc;

ApaoTnpioTnTa 1: Evvoioloyikod 1 puaikd oxnpa

MeAETNOTE TO NAPAKATW OEVAPIO. AvayvwpIoTE TO EVVOIOAOYIKO anod TO PUOIKO HovTEAO. O oUPKaBNTEC
NG EAévng yUpw oTa 24 atopa Tng Toidalouv napti EKNANEN yia Ta yeveBAId Tne. ©€Aouv va ayopdoouv
d1apopa avayukTIKa Kal Xupoug yia To NapT, Onwe NopTokaAdades, Aepovadec, XupoUG kal vepd. ZKEPTO-
VTal va ayopacouv 6 CUOKEUAoieC Twv 4 Tepayiwv. ‘OTav NAve 0TO COUNEPUAPKET avakaAUnTouv OTI Ta
avayukTIKa NwAoUVTAl 0 CUOKEUADIEG TWV 2, 4 Kal 8 Tepaxiwv kal Npenel va eMNIAEEOUV TNV NIO CUUQE-
pouca Auon yia autoug,.

MpooBeTn Bondeia

To evvoloAoyIkO OxnKa gival KaTi oav To OVEIPO, 0av Wia 10€a Nou EXOUE OTO Vou [ac. ‘OTav To OVEIpo
N n 19€a auTr uAonolgiTal, TOTE YIAGKE YIa PUOIKO OXNHA. To OVEIPO AUTO TO OMoio EXOUUE PTIAEEI Exel pia
doun, dnAadn kanola Bacika oToixeia nou ouvdEovTal PETAEU Toug. H dopr auTn Ynopei va neplypagel anod
éva oxnua.
ApaoTtnpioTnTa 2: Mivakag Mabntng

MpokeiTal va oxedlaoeTe To MabnToAdyio Tou oxoAeiou oac. Zag diveTal 0 NapakaTw nivakag MadnTng,

al\a Asinouv NANPOMOPIEC NMou NPEMEI va anoTunwBouv oTov Mivaka, WOTE va Yivel NANPESTEPOC. MnopeiTe
VA OKEPTEITE KAMNOIEG AN AUTEC Kal Va TIC ANOTUNMOETE WG XAPAKTNPIOTIKA/I0I0TNTEC TOU Mivaka;

EniBeTo A1g0Buvon MoAn

ManadonouAog BeviZéou 4 ©eooalovikn
Xapioidng Toluiokn 19 ©e0oalovikn
Kepkivakng EyvaTia 151 ©gooalovikn

MpooOeTn BonBseia

Mnv &exaoeTe va npooBETETE To NPWTEUOV KAEISI. M0I0 XapakTNPIOTIKO UMOpPEi va gival Jovadikd woTe
va diaywpidel TIC YPAUUES Tou mivaka;



3.3 AlaypappaTtiki AvanapaoTraon ZUCXETIOEWV OVTOTATWOV

levika

To povTeAo ovToTATWV cuoXeTioewv (ERM) anotelei Tnv Baon Tou dlaypaupaToc OVTOTATWY CUCXETIOEWV
(ERD).To 01Qypaupa OVTOTATWY OUCXETIOEWV avanapioTd Je EvvoIOAOYIKO TPOMO TIG BACEIG deGOMEVWY. Anel-
KoVilgl Ta KUpIa oUCTATIKA TWV BACEWV OedOPEVWV: OvTOTNTEC (entities), 1910TNTeC yvwpiopaTa (attributes) kai
ouoxeTioeig (relationships). H ovtoTnTa avTinpoownelel TOOO CUYKEKPILMEVA AVTIKEIPEVA 000 Kal apnpnpéva
YEYOVOTA KAl KATAOTACEIC

Z10x0!1 / Mpoodokwueva AnoTeEAEoHATA
'@' O pabnTng/Tpia Npenel va givai Ikavog/n:

e va npoadIiopiel ovTOTNTEG, I010TNTEG YVWpiopaTa kal KAEIdIG anod Tov Xwpo TG kabnuep!-
VG Gwng

e va dIakpivel ovTOTNTA and oTIYUIOTUNO va SIakpivel To yvapIopa 1810TNTa and Tnv TIKN
TOU

e va JIAKPIVEI T UNOXPEWTIKA Kal Ta NPOAIPETIKA YVWPIOUATA va MIAEYEl NpwTEUOVTA
kA&IdIa yia pia ovToTNTA

e va OUCXETICEl TIG oUVaEiG ovTOTNTEG PETAEU TOuG NpoadiopifovTag Tov NAnBapIBo
(cardinality) kal To oToixeio Tou npoaipeTikoU (optionality)

e va MAUEI TIG OXETEIG «MOAAG NPOG NOAAG» WETAEU Twv OVTOTATWY va avTIAapBaveTal Tnv
OO TOU HOVTEAOU OVTOTHTWV GUCXETIOEWV

e va npoodIiopilel OVTOTNTEC Kal va PovTeAONOIE TIC HETAEU TOUC OXETEIC KaBWE Kal Ta Xa-
PAKTNPIOTIKA TOUC OE Hia HEAETN NEPINTWONG

e va dnuioupyei To dIAypapa OVTOTATWY CUOXETIOEWV



3.3.1. OvroTnTeG, ZTiyHiotuna, Nvopiopara I810TnTeG ka1 KAg1dia

‘Eva oTiypioTuno (instance) sival £va «avTiKeievo» TOU NpaypaTikou KOGKOU To onoio Eexwpilel and Ta
ahl\a avTikeipeva. MNa napadeiypa, oTo oXoAIKO NepIBAAOV KABe pabnTnc f kabs kaBnynTAC €ival €va oTIyHI-
otuno. O pabnmic «Avdpéac Manaiwdavvou» kal 0 Kabnyntig «ZTépavog Aalapou» anoteholv oTIyUIOTUNA.
KaBe oTiypioTuno éxel va aUvolo ano 1810TNTEC, ONw¢ dvoua, eniBeTo, dilBuvon kal apIBUOC UNTPWOU 1) Tau-
TOTNTAC. OI TIWEC YIa KAMNOIEG ano TIC IDIOTNTEG AUTEG eival duvaTd va eival JIAPOpPETIKEC yia KABs aTIyHIOTUNO.
lNa napadeiypa o apiBPoC UNTPwou gival Hovadikog yia kaBe pabntr. Asv 6a pnopoUoaye OpWC va IoXUpIoToU-
HE TO i010 Kal yia To dvopa, To €niBeTo ) TV dieLBuvaN.

Mia ovroTnTa (entity) ival éva ouvolo anod oTiyHIOTUNA Tou idI0U TUMOU MOU €XOUV KOIVEC IDIOTNTEG N
yvwpioparta. Ma napadeiyua, To GUVOAO Twv KaBnynTwv evog OXoAEiou anoTeAoUv Tnv ovtoTnTa Kabnyntic.
0 kabnynTng «ZTéPavog Aalapou» avinkel oTnv ovToTnTa Kabnyntng.

AnoteAei dnAadn) €va oTiypioTuno Tng ovtotnTag Kabnyntnig. Mapdpola, n ovrotnTa Mabntic avagépeTal
0TO OUVOAO OAWV TWV PaBNTWV €vog axoAeiou. O pabnmic «Avdpéac Mandiwavvou» €ival éva oTIYHIOTUNO TNG
ovToTNTAag MabnTnc.

Mia ovTOTNTA UNOPEI Va €ival KATI Mo €Xel hia PUOIKN unooTacn onwc éva Npocwno 1 éva BIBAIo fy unopei
va €ival KaTi nio YEVIKO, Mo apnpenpéEvo Onwg €va padnua, pia ouvaulia i pia degloTnTa.

Mia ovTdTNTa €ival KATI NoU €ival «onuavTikd» yia pia enixeipnon n évav opyaviopd kai yia To onoio n eni-
Xeipnon i o opyaviopde BeAel va EEper opiopéva Baoika npdypata. MNa napddelyya, Eva oxoAeio xpeldleTal va
anoBnkeloel 0edOUEVa OXETIKA E TOuG MabnTEG, Toug KabnynTég, Ta Mabruara kai Toug Babuouc. O1 Mabn-
TEC, oI KabnynTéc, Ta MabnuaTa kai ol BaBpoi yia To oxoAgio BewpouvTal ovToTnTeC, Bacika dnAadn npdyuarta
yid Ta onoia undpyel avaykn va anobnkeUooude KAnoleg nAnpogopiec. Mpénel va yvwpiloupe dnAadn nolol
gival ol JabnTEC Wag kai noid pabnuara napakoAoubouv. H ovToTnTa pnopei va BswpnBei kal w¢ oUVoAo ano
OTIYMIOTUNA. Z€ €va OXOAgio N ovToTNTa MaBnTNG Knopei va éxel wg oTiypioTuna Tov Mavko, Tnv EAévn, Tov
Niko kal Tov AAeE.

>Tov NnapakdTw nivaka napouaialovral napadeiypuata ovTOTATWY Kal avTioTOIXWV OTIYHIOTUNWY.

OvVTOTNTEG ZTIiyHIoTUNA

Mpoowno Méyac ANéEavdpoc, @0dwpoc KoAokoTpwvng, Mapia MananéTpou
Mpoidv Nikes Tzampadan

Eidog MpoiovTog ABANTIKG

Epyaoia Mnxavikog, MaTpog

Ayopa To BIBAio nou ayopaca x0ec

Zwo rara, ZkUAog, AlovTapl

ExAoyéc ra To EUPWKOIVOBOUAIO TO ENOPEVO PBIVONWPO

Eikdva 3.3.1: MapadeiyyaTta ovToTATWY Kal avTioTOIXWV OTIYHIOTUNWY

Oa npénel va onUEINOOUKE OTI TO NPoodIopIoTIKO Nou diVOUPE Ot £va avTIKEiPeVo yia napadelypa av Ba
gival ovToTnTa | oTIyMIOTUNO €€apTaTal KABE Popd anod To nAiclo aTo onoio avaPepouacTe. Ma napadelyya,
0 OKUAOC €ival ovToTnTa 1) oTIyMIOTUNO; EEapTATAl. AV avapepoyaoTe aTa diagopa €idn {wwv, TOTE EXEl vOnua
va opicoUE TNV ovTOTNTA ZWOo Nou 0a €xel w¢ oTIyHIOTUNA Tov 2kUAO, TNV FaTta kai aAAa. Av Opwe avapepo-
HaoTE O€ Wia enIXeipnan eKTPOPNG Kal avanapaywyns okUAWY, TOTE €ival PUOIKO va OPICOUKE TNV ovTOTNTA
>kUAOC N onoia Ynopei va EXel w¢ OTIYMIOTUNA To TepIE, To Kavic, To Aaunpavtop kai aAAa.

Kabe ovtoTnTa NEPIypa®eTal anod Eva ouvoho anod yvwpiopara (attributes) n 1816TnTeG. MNa napadely-
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pa, N ovroTNTa MadnTnG €xel WG YVWPIoPATa Tov apiBUo UNTPwou, To OVold, To €niBeTo, Tnv dielBuvon Kal
TO THNAUa. ‘OTav Ta yvwpiopaTa auTa NApouV CUYKEKPIPEVEC TIUEC, TOTE aQVaAPEPOUAOTE OTA OTIYMIOTUNA TNG
avTioTolxnG ovtoTNTac. MNa napadelypa, £vag OUYKEKPIUEVOG HadnTnc, dnAadn é&va oTIyHIOTUMNO TNG OVTOTNTAG
MabnTnc, unopei va €xel we apiBpd unNTpwou To 4589543, wg dvoua To AvOpeac, wg eniBeTo To Manainavvou,
¢ OleuBuvan To Eyvariag 12 kal wg Tprua To B1. AnAadn, kaBe oTiyHIdTUNO HIAG OVTOTNTAG EXEI CUYKEKPIYE-
vee TIHEG (values) yia Ta avTioToixa yvwpiogaTa Tng ovroTnTac.

Ta yvwpiopaTa yia Ta onoia €ival UnoxpewTIKO va £X0uV TIUNR, ovoudalovTal UNOXPEWTIKA YVwpiopaTa
(mandatory attributes). Na napadeiypa, oTIC NEPIOCOTEPEC EMIXEIPNOEIG €ival anapaitnTo va €ival yvw-
OTA TG OVOUATENWVUHA TV AdTOPWV nou diadpapaTifouv Kanoio poAo oTic diadikaoie Tne enixeipnonc. AAAa
yvwpiopata, onwc €ival yia napadelypa 1o KivnTo TNAEPWVO, €ival NPOAIPETIKO va EXOUV Mia TIM, €KTOC Kal
av NPOKEITAl yIa €TAIPEIEC KIVATAC TNAEQwviac. Ta yvwpiopata autd AEyovral NPOAIPETIKA yvmpiopaTa
(optional attributes).

>Tov napakdTw nivaka napoucialovral napadeiypuata ovToTNTWY Kal avTioTOIXWV YVWPIOUATWV.

OvVTOTNTEG Mvopiopara

AuTokivnTo MovTéAo, Innoduvapn, Tiun

Epyacia TiTAog, Meprypagn

>uvalayn Mooo, Huepopnvia

Epyacia Mnxavikdg, MNatpdg

YnaAAnAog Ovopatenwvupo, AielBuvan, Kivntd, ApiBuog TautoTnTag, email

Eikdva 3.3.2: Mapadeiyyarta ovToTATWY Kal avTioToIXWV YVOPIOHATWY
Av TIUEC NOU PNopEi va Napel €va yvwpiopa ival Jovadikee yia KAbe aTIyHIOTUNO, TOTE TO YVWPIOKA auTo
AéyeTal npwTeUov KA€Idi (unique identifier). MNa napadeiyua, o apIBUOC PNTPWOU yia TV ovToTnTa Ma-
Bntn¢ anoTelei To KAEIBI TNG ovTOTNTAC AUTAC, JIOTI OEV UNAPXOUV OUO PabNTEG HE Tov i010 apIBd UNTPWOU.



EpwTnoEeIG / ApaoTnpIOTNTEG

ApacTnpioTnTa: ZTiyuiotuno (instance) fj ovrotnTa (entity);

ZKonog

2konoc auTnc TNG OpacTnPIOTNTAC €ival va PABeTe va EeXwpIleTe TNV OVTOTNTA, ANo TO YVWPIoUA
Kal TO GTIYMIOTUNO.

0dnyieg

Mola anod TIC NAPAKATW E£VVOIEC NMou napoucialovTal oTov Nivaka nou akoAouBsi gival ovToTnTa,
YVOPIOUa 1) oTIYHIOTUNO; AV VOUICETE OTI pia €vvola anoTeAel ovToOTNTA, TOTE OWOTE Kal £va avTi-
OTOIXO Napadelyya and &va oTIYHIOTUNO AuTnG TNG ovTOTNTAC. AV VOMIZETE OTI Wia £vvola anoTeAE
YVOPIOUa 1| OTIYHIOTUNO, TOTE OWOTE €va NApddelyda avTioTolxNG ovTOTNTAG. UMMANPWOTE TIG
TENEUTAIEC TPEIC YPAUMEC E QVTIOTOIXEG EVVOIEC,

Mpoedpog

©03wpog KoAOKOTpWVNG

rara

Zwo

Ywog

Kivntd ThAEPwvo
OvToTnTa MniokoTO
rvopiopa MniokoTo MniokoTO
ZTIYHIOTUNO MNIoKOTO MnIokOTO

Eikova 3.3.3: MNapadeiydaTta ovToTATWV Kal avTioToIXWV YVOPIOHATWY Kal OTIYHIOTUNWY

MpooOeTn BonBeia

Ouunoeite 0TI TNV ovToTNTa MAGHTHZ. ZTO TUNUA 0AG €i0Te OAOI PaBNTEC. ‘Opwc, KABe &vag
ano €o0dg anoTeAei Eva Povadikd OTIYUIOTUMNO TNG OVTOTNTAG AUTAG.

EngkTaon

OuunOeiTe TNV TeAeUTaia Popda NMou MNNYATE PE TOUC PIAOUC 0aC O £va KAME YIa va MIEITE yia
napadeiypa éva kage, yia va GATe £va 0AVTOUITG, Yid va NaiEeTe éva emitpan&dio naixvidl, yia va
NapakoAoUBNOETE £va NodooPalpIKO aywva f yia va «uneite» oto d1adikTuo. ZUlNTNOTE PE TOUC
OUMMABNTEG 0ac yia TIC NPOTPEPOUEVEG UNNPETIEC.

OvopaaoTe TIC OVTOTNTEC MOU anoTeAoUV Ta kUPIA GUCTATIKA TNG ENIXEipnonG. AwoTe napadeiy-
paTa oTIYHIOTUNWVY anod kabe ovroTnTa.



3.3.2. ZuoXeTioelg HETAEU OVTOTATWV TUNOI ZUCXETICEWV

Moia €ival n oxéon avapeoa o€ €04¢ kal Tnv Beia oag, Tov Beio oag, Ta EadEAPIa oac, Tn yiayld oag KAn;
Mw¢ Ba unopouoate va EnynoeTe oe kanoiov TpiTo 0TI N Iwavva eival EadéApn oac; Eival anapaitnTo yia Tnv
KOIV@Via Hag va KaTnyopionole TIG OXE0EIG METAEU Twv avBpwnwv f TNG apkei va avayvwpilel Ta atoua Hovo
HE TO OVOUd TOUG;

lNa napadeiypa, GavtacTeiTe 0TI BENETE va GUOTNOETE O€ kanolov Tnv £EadéA@n oag Tnv Iwavva, xwpic Tnv
ava@opd TnG AEENc «EadeA@n» N kanoia aAAn napeu@epn. O©a Aéyate ToTE «AuTn €ival n Iwavva, To naidi TG
YUVaIKac nou xEl Toug idI0UG YOVEIC E TOUC YOVEIC Hou». MoAU PeydAn eioaywyr Kai koupaoTikn. Agv 6a nrav
NPOTIUOTEPO va neiTe «AuTn €ival n Iwavva, n kopn TnG Beiag pou» i nio anAd akoun «AuTn sival n Iwavva,
EQOEAPN Hou;

To napanavw kabnuepivo Napadelyda TwWV OIKOYEVEIOK®MY OXEOEWV OUVAVTATAl KAl OTOV XWPO TWV EMIXEl-
PAOEWV Kal TwV opyaviopwv. evika, ol oxéoeig (relationships) pag BonBouv va doUue nwg Ta didpopa
HEPN EVOC OUOTAMATOG ennpealouv To €va To AANo. Ma napadelyua, ol ovtoTnTeG MAOHTHS (STUDENT) kai
MAGHMA (COURSE) ouvdéovTal PeTaEu Toug. KaBe pabntng pnopei va eniAe€el, yia napadeiypa To paénua
«E@appoyec MAnpo@opIknc». Ma va JovTEAOMOINCOUKE e akpiBeia TNV ENIXEIPNON 1 TOV OpYavIoHO, Ol OXECEIG
METAEU TWV OVTOTATWV €ival EEIOOU ONUAVTIKEG WE TIC IDIEG TIC OVTOTNTEG.

3TN OUVEXEID NApaBETOUNE Kanoid NapadeiydaTa oXEoEwv HETAEY SIaPOPwWV OVTOTHTWV:

O1 EPFTAZOMENOI €xouv OEZEIZ EPTAZIAZ
O1 OEZEIZ EPrAZIAZ katexovTal and EPFAZOMENOYZ
Ta MPOIONTA katataccovtal cUuPwva pe Tov TYMNO TOY MPOIONTOX
O TYMOZ TOY MPOIONTOS anoTeAei pia katnyopionoinon yia éva NMPOION O1 ANOPQIOI kavouv KPATH-
2EIZ EIZITHPION
O1 KPATHZEIZ EIZITHPIOY yivovtal and ANOPQMOYZ
O1 ox£oelc eival xapakTnpilovTal w¢ unoXpemTIKEG (mandatory) | npoaipeTikég (optional). Oswpri-
oTe TI¢ dUo ovToTNTEG EPFAZOMENOQZ (EMPLOYEE) ka1 ©EXH EPIAZIAZ (JOB). MNa va pnopécoupe va kabopi-
OOUWE TO €i00G TNG OXEONC Nou JIENel TIG NAapandvw ovToTnTEC 6a NPENEl va anavTiooupe aTa NnapakdTw duo
EpWTAMATA:
- MNpénel kABe epyalOPevog va xel pia BEon epyaciac; Me aAa Aoyia, auTod ival éva unoxpewTikd r npoai-
PETIKO YIa kaBe epyalOpevo;
- MNpénel kABe Béon epyaaiag va avTiaTolxel o€ €vav unalAnAo; Me aAAa AOyia, auTo €ival Eva UNoXPEWTIKO
N NPOAIPETIKO Yia kABe BEaN epyaaiac;
3e Jia oxéon &va ) nepIoodTEPA OTIYHIOTUNA HIAG OVTOTNTAG MNOPOUV I MPENEl va GUOXETIONOUV pE éva
OTIYMIOTUNO TNG GANG ovToTNTaC. To av Ba ival €va r) NepIocOTEPA OTIYHIOTUNA EKPPAlEl auTO Nou ovopalou-
HE wG NAnBap1dpog (cardinality) piag oxeong. O NANBAPIBLOG pIag oxEong PETPAE! TNV NOGOTNTA Anod KaTl,
anavTtael dnAadn oTnv pwTnon «Moaoa;». MNa napadeiypa:
- J& NOOEC BETEIC epyaaniacg pnopei évac undAnAoc va epyaleTar; e pia B€on epyaaciag povo ) o€ NePIoaod-
TEPEC anod Jia;
- Moool unaAAnAol pnopoUv va KAaTEXOUV HIa OUYKEKPIKEVN BEaN epyaoiac; ‘Evac unaAAnAog Jovo n nepio-
00TEPOI ano evav epyalOpevo;
O nAnBapiBuoc piag oxeonc anavtasl aTo pwTNPA av To NANBOC gival éva ) NepIcooTePa ano va. Aev divel
anavtnon e €va GUYKEKPIKEVO NANBOC yia napadelya TéEooepa (4).
O1 napandvw €pwTNOEIG €ival NOAU GNUAVTIKEG Kal EXOUV aVTIKTUMNO OTOV OXeSIAONO TG BAonG dedopEVWV
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KQl OUYKEKPIUEVA OTO HOVTEAO GUOXETIOEWVY OVTOTATWV. 2TO NpoavapepBeV napadelya eEMNIAEYOURE TIC Napa-
KATw NapadoxEg yia TIC onoiec Ba SoUUE aTnV ENOYEVN EVOTNTA NWE aneikovilovTal pe dlaypaupaTiko Tpono:

Kabe epyalopevoc unoxpemTika (mandatory) npénel va £xel akpiBwg pia (cardinality) 6¢on epyaoiac.

Mia B€on epyaociag pnopei (optionality) va katéxetal and nePICCOTEPOUG ANO évav epyalopevoug
(cardinality). AnAadn yia pia BEon epyadiag pnopei va EXOUME Kavevav, evav n NEPICCOTEPOUC anod evav
£pyalouEevouG,.

FEVIKA, TA OVTEAQ OVTOTITWV CUOXETIOEWV XPNOIMOMOIOUV TPEIC TUMOUC OXETEWV:

‘Eva npog noAAa 1:M

MoAAd npog noAAa M:M

‘Eva npog €va 1:1

Ac peleTriooupe pepikG napadeiydaTa ano TIC TPEIC Napanava TUNoUC OXECEWV.

'Eva npog noAAd 1:M

‘Evag {wypagog {wypailel noANOUG nivakeg, aAAa kaBe nivakag anoTeAei dnpioUpynua evog povo (wypd-
@ou. H oxean «0O {wypdpog (wypailel nivakes» sival yia oxéon «eva npog noAAd». To
«&va» gival and Tnv NAeupd TnG ovToTnTag «ZQrPADOZ», eV TO «MOAAG» €ival and Tnv NAEUPA TNG ovTOTNTAG
«[MTINAKAZ».

MoAAG npog NoAAG M:M

"Evac epyalopevoc punopei va Padel noANEC Oe€I0TNTEC Kal kKABE JeEIOTNTA Ynopei va kaTakTnOei and noAAoUg
epyalopevouc. H axéon «O epyalopevoc padaivel pia de€IOTNTAC» €ival pia oxEan «noAAG Npog nNoAAG». To
«MoAAG» €ival kal and Tnv NAeupa TnG ovtoTnTag «EPFAZOMENQOZ>», aA\a kai and Tnv NAeupa TnG ovToTNTAC
«AEZIOTHTA».

'Eva npog éva 1:1

Mia eTaipeia AlavikoU gunopiou avabeTel Tnv dlaxeipion yia kabe éva and Ta KAaTaoTAPATA TG OE €va UNAA-
AnAo. KaBe unelBuvoc kataoTripaTog Oleubuvel éva JOvo katdotnua. H oxéon «O epyalouevog dieubuvel va
KaTaoTnua» €ival hia oxéon «&va npog eva». To «&vax» ival kal and Tnv nAeupa Tng ovroTnTag «EPFAZOME-
NOZ», ah\d kal and Tnv nAeupd Tng ovToTnTag «<KATAZTHMA>,

EnminAéov NEPIOPICHOI NMOU £XOUV va KAVOUV HE TOUC KAVOVEC nou JIEMOUV Wia enixeipnon r &vav opya-
VIOHO, Onwe yia napadelypa ol Babyoi evog uabnTr npéenel va kupaivovtal Jetal 8 kai 20, dev Pnopouv va
avanapaoTtabouv anod &vav evvoloAoyIkO HOVTENO. ZTNV NePINTwOon auTr XpelaleTal va ypagTei kwdikac nou Ba
IKGvorolel TIC anaITnoEIC TNG ENIXEIPNONG I Tou opyaviopou.

- EpwTnoEeIG / ApacTnpIOTNTEG

I_pl ApaoTnpioTnTa: Avayvopion TUNWV ZUOKETIOEWV
MpoadiopioTe TOUC dIAPOPOUC TUMOUC OXECEWV ANO TIC NAPAKATW NPOTACEIC:
o 'Evag eknaideuTNG OKI UNopei va eknaideloel Evav ) NEPIOOOTEPOUG OKIEP
¢ 'Eva nodnAato pnopei va avikel og éva naidi
e O1 apkadopol PNopouV va Xpnaidonoinouv and OAOUG TOUG MabnTEG TNG TAENG
e ‘Eva diaBaTtnpio avnkel o€ &va npoowno
e 'Eva BnAukdc eAépavTag yevvael evav HIKpO eEAépavTa



3.3.3 MovTeAonoinon ZuoxeTioewv OvroTATWV Kai ER Aiaypappa

To povTéAo ouoyeTioewv ovToTATWV (Entity Relationship model) cival éva evvoioloyikd povTédo To
0roio XPNOIKONOIEITAl EUPEWC OTOV OXEDIAOHO BACEWV OEOOPEVWY YIA TNV KATAVONON Kal avanapaoTacn Twv
anairoewv dedOUEVWV HIAG ENIXEIPNONG i} EVOG opyaviopou.

H povrelonoinon cuoxetioswv ovroTnTwv (Entity Relationship modeling) sival aveEaptntn and
TO UAIKO 1| TO AOYIOHIKO nou Xpnaoidonoigital ) 8a xpnoiponoinbei atnv ulonoinan, dnwc aiveral 0To Nnapaka-
Tw oXAHa. MapoAo nou To HoVTEAO oUOXETIOEWY ovToTATWV (Entity Relationship Model) anoteAei Tov BepeNiw-
dn AiBo yia Tnv dnuioupyia kabe TUNou Baong dedopévav, Onwg Twv iepapxikwv (hierarchical databases), Twv
dladikTuakwv (network databases) kal Twv oxeolakwv Bacswv dedopévwy (relational databases) ouvdecTal
MEPICOOTEPO OPWG HE TIC OXECIAKEC BATEIC OEDOUEVWV.

ER Movtého
IEpaleKéc

Tomol Baoewv AeSopévwv

2xnua 3.3.4: To HoVTENO OVTOTATWY OUCXETIOEWV €ival aveEapTnTo and Tnv ulonoinon

'Eva povTélo ouoxeTioewv ovToTATWV (ERM) cival pia AioTa ovToTiTwv Kabwg kal OXEoEWV WETAEY
TWV OVTOTATWV auTwv. Mapéxel BaoikéC NANPOMOPIEC, ONWC NEPIYPAPEC OVTOTATWY, TUNOUC OEDOUEVMV Kal
neplopiopoUc. To diIaypappa ouoXeTioemv ovToTATWV (ERD) anoTeAei ypagikn avanapaoTaon Tou JOVTeE-
\OU OUOXETIOEWV OVTOTHTWV. XpNOILONOIEi Wia ogipd anod ypagIika oToIxeia Ta onoia 6a JEAETHOOUKE OTn OU-
véxela. Ta ypaika auTda oToixeia dlIagEPOUV O€ OpIoUEVA onpeia and Ta avTioTolXa Nou NApouciacTnKav oTIC
MPONYOUHEVEC EVOTNTEG, ONWG gival AUTO TNG avanapdoTaong TnNG oUoxeTiong. Kar oTic dU0 OP®G NEPINTWOEIC
n peBodooyia kal N Npootyyion napapevel n idia.

Angikovion OvToTnTag

>10 ER OiGypaypa ol ovTOTNTEC avanapioTavTal and nAaiola JEoa oTa onoia avaypageTal To OVOUd TNg
OVTOTNTAG, OMNWG PAiVETAl OTO NAPAKATW OXNHA:

E’FWEF
=

>xnda 3.3.5: Aneikovion ovtoTnTwv o€ ER diaypappa



Ansgikovion IS10TATWV MNVwPIoHATOV OVTOTNTAG
Ta yvwpioyata aneikovifovtal JEoa oTo NAQiolo TNG ovTOTNTAC, ONWE (PAIVETAI OTO NAPAKATW OXNHA:

ZxnHa 3.3.6: Aneikovion IBI0TATWV  YVOPIOPAT®WV OVTOTATWY o€ ER Oidypaypa

Ta oUPBoAa * kal @ uNPoaTa anod Ta yvwpiouaTa unodnAwvouv TNV avaykaioTnTa i Pn Unapéng TIKNG avTi-
oToIXa 0Ta yvwpioyaTa, 6Tav dnuioupyoUvTal Ta OTIYHIOTUNA TNG ovTOTNTAC. Ma napadeiyya, OTav eloayeTal
0TO NANPOPOPIaKO GUCTNHA £vag VEOC epyaldpevoc Ba npénel va €ival yvmoTo TO OVOPATENMVULO TOU Kal N
OlelBuvorn) Tou. H nuepopnvia yévvnong kai To email Tou pnopouv va cupnAnpwBouyv kai apyotepa. O avaykeg
TNG ENIXEIPNONG anaiTouv TNV KaTaypagr Tou OVOUATENWVUROU Kal Tng 8l1elBuvang Tou epyalOlevou e TNV
€10aywyr VoG VEou pyalodevou.

Angikovion KAgidiou

Exeivo TO yvWpIOPa O pia ovToTNTA Nou €XEl TOV POAO Tou KAIdIoU, dnAadr npoadiopilel Hovooruavta Tnv
ovToTNTa 07O ER d1Gypappa OnUEIWVETAI E TO OUPBOAO «#», ONwC (PaiveTal 0To NAPAKAT®W OXNUA:

sxnHa 3.3.7: Aneikovion kA&1dioU ovToTnTag o€ ER didypappa

AnNEgIKOVION ZUOXETIOEWV OVTOTATWV

O1 OUOYXETIOEIC 1} OXEOEIC HETAEU TwV OVTOTATWV aneikoviovTal and pia ypapr, nou ouvoEe! TG SUO OvVTOTN-
TeC. 2Ta OUO aKpa TNnC YPAPKNG avaypapovTal ol OXECEIC HETAEU TV OVTOTATWY, OnAad Nw¢ «BAENE» n KAOE
OVTOTNTA TOV €AUTO TNG OE OXEON HE TNV AAAN ovTOTNTA. 2TO NAPAKATW OXNAKA aneikovilovTal ol EENG OXETEIC:

KaBe epyalopevoc xel pia BEan epyaaiac

Kabe BEon epyaociac anaoyoAei epyalOpevouC

€xel

EPTAZOMENOZ OEXH EPTAZIAL
anmacyoAei

>xnHa 3.3.8: ANEIKOVION OUCGXETIOEWV OVTOTATWY anod TO XWPO TWV ENIXEIPHOEWY

Aneikovion MAnGapiduou ZxEong

O1 OX£0EIC METAEU TWV OVTOTATWV €ival «&va» 1 «noAd». To «éva» onpaivel akpiBwg éva. Ta «noAAG»
onuaivouv €va n nepioodTepa. To «éva» aneikovileTal Ye éva euBUYpAUHO TUAKA OTNV «anevavTi» ovToTNnTd.
Ta «noA\G» aneikovileTal pe €va Tpinodo OTnV «anévavTi» ovroTnTd. To napadelyda nou aneikovileral aTo
napakatw oxnua diapaletal we €&nc:

Kabe epyaldpevoc kaTexel akpiBwc pia B€on epyaaiac.

€xel
EPTAZOMENOZX OEXH EPTAZIAL

Zxnua 3.3.9: Aneikovion nAnBapIBpou oxEaNG «éva»



Mapopoia, To Napadelypa nou aneikovi(etTal 0To NapakaTw oxnua diapaleral we eEnc:
€ kGBe BEan epyaciac epyalovTal NEPIOOOTEPOI ANO £vAG EPYALOHEVOL.

EPTAZOMENOX anacyoAei OEXH EPTAZIAY

Zxn{a 3.3.10: Aneikovion nAnBapiBou axeong «noAAa»

Anegikovion YnoxXpemTiknG/MpoalpeTIKAG ZXEONG

O1 OX£0EIC, ONWC EXOUME OEI, MNOPEI Va €ival UNOXPEWTIKEC N NPOAIPETIKEC, ONWC CUMPAIVE! Kal PE TA YVW-
piopata. O1 UNOXPEWTIKEC OXETEIC aneikovilovTal and pia oupnayn ypauun, v ol NPOaIPETIKEC ano Wia Olake-
KOPMEVN ypauun. To napakatw oxnua diapaleTal we EnG:

- KaBe epyalopevoc £xel onwadnnoTe pia BEon epyaaiac,

- KaBe epyaoiac ynopei va anacyoAei epyalopevouc. Aev gival unoxpewTikd dnAadn yia pia Béon epyaoiag

va undapyouv onwaodnnoTe epyalopevols.

£xel oMWodnmoTE

EPTAZOMENOX MAGHMA EMIAOTHX

umopei va to emAé§ouv
2xNHa 3.3.11: YNoxpewTIKEC Kal NPOAIPETIKEC CUOXETIOEIC anod TO XWPO TWV ENIXEIPNOEWV

Mapopoia napadeiypuaTa ouvavTaye kal oTov oxXoAIKO XWPo KeE Ta pabnuata emidoync. Kade pabnTng uno-
XpeouTal va napel &va padnua eniAoync. YNapxouv OpmG Hadnuata emAoyng nou dev Ta €xel eMIAEEEl Kaveic. H
NEPINTWON AUTH YNOpEi va avanapaoTabei and To NapakaTw oxnua:

MAGHTHs | EMAéyelonwodhmote MAGHMA EMIAOTHSE

pmopei va To emAé§ouv

>xnHa 3.3.12: YNoXpeWwTIKEG KAl MPOAIPETIKEG GUOXETIOEIC and TOV OXOAIKO XWPO

OAOKANPWHEVN ANEIKOVION ZUCXETIOEWV OVTOTATWV

Av ouvdudooupe OAa Ta napanavw o€ €va Oiaypaya 6a Ndpoupe To NApakaTw oxnua, To onoio diapaleral
WG €&NG:

Kabe epyaldpevoc unoxpewTikd (mandatory) npenel va €xel akpiBwc pia (cardinality) 8£on epyaaciac.

Mia Béon epyaaiag punopei (optionality) va kaTexeTal anod nepioooTepoug ano evav epyalopevouc (cardinality).
AnAadr) yia pia Béon epyaociac YNopei va EXOUKE Kavevav, Evav r NEPICOOTEPOUG anod vav epyalOPEVOUC.

K&Be epyaldpevog
UTTOXPEWTIKA TTPETTEL VOl
£xel aKPIBWE pia Bon
epyaoiag
EPTAZOMENOZX MAGHMA EMIAOTHX
Mid 6éon epyaciag pmopei
Va KATEXETAL AmO
TIEPIOCOTEPOUG ATO Evav
epyalopévoug

>xnuda 3.3.13: ER didypapua



EpwTnoEeIG / ApaoTnpIOTNTEG

ApacTnpioTnTa: MovreAonoinon anoxwpnong naidiwv and Tov naidikd aTabpo.

AlaBAoTe To NAPAKATW CEVAPIO, MOU CUCXETICEI TIC OVTOTNTEG YOVEAG Kal Naidi kal HOVTEAOMNOINOTE
ME YPAPIKO TPOMO TIC OXECEIC AUTEC. AwoTe OnAadr kKaTtaAnAa ovopaTa kal ota dUo akpa TNG
YPAUMNG OXEONG Kal oXedIACTE TNV YPAKKI OXEONG KATA AUTOV TOV TPOMO Mou UnodnAWVEl TUXOV
NPOAIPETIKEG N NPOAIPETIKEC OXETEIC KABWE Kal TNV NANBAPIBO TNC OXEDNG.

«ZTO TENOC TNC KABE NUEPAG, O1 YOVEIG NPENEI va NApouv Ta naidid Toug and Tov naidikd aTabpo.
‘ONa Ta naidia npenel va £xouv QUYEI TO apyoTeEPO PEXP! TIC €€l TO anoyeupa. ‘Eva naidi ynopei va
€xel 0U0 yoveic, aAAa xpelaldpaoTe povo Evav ano Toug dUo yia va €pBel va napahapel To naidi Tou.
KaBe naidi diveTal HOVO OTOV YOVEQ TOU KAl O€ KAVEVAV AGAAO>.

ApaoTnpioTnTa: Movrehonoinon vioxuTikng dIdaokaAiag

AiaBacTe To NAPAKATW OEVAPIO, NOU CUCXETICEI TIG ovTOTNTEG KaBnynTng kai MabnTn¢ kai po-
VTEAOMOINOTE WE YPAPIKO TPOMNO TIC OXECEIC AUTEC. AwaTe dnAadn kaTtaAnAa ovouaTta kai ota dUo
dKpa TNG YPApKnG oXEong Kal oXedIAoTe TNV YPAUKN OXEONG KATA QuTov TOV TPOMO Nou unodnAw-
VEI TUXOV NPOAIPETIKEC I MPOAIPETIKEC OXETEIC KABWC Kal TNV NANBApPIBO TG aXEonc.

«Mepikoi pabnTeg {nTouv Bonbela o€ opiopéva pabnuara, onwg ival Ta yabnuatika. MnopoUpe
va opicoupe £va kabnynTtn va BonBroel Tov padnTr PETA TO NEPAC TWV HaABNUATwV. To oxoAsio
avaBETEl O€ PEPIKOUG KaBNyNTEG TNV EVIOXUTIKN auTr) didackaAia. EQv nepioooTepol PabnTEG Xpel-
alovtal unoaTnpIEN o€ €va pabnua, TOTe YNopoUE va TOUC avTIoTOIXIOOUKE aTov idlo kaBnynTn.
Av évac JabnTnic xpeialeTal Borbela o€ NePICOOTEPA aNo €va pabnuara, ToTe YaAhov Ba avaTtedei
o€ 01ApopouC KaBnynTEG».



3.3.4 EniAuon ZuoxeTioewv MoAAda npog MoAAa

Kata tnv diadikaaoia Tng povTeAonoinong €ival duvaTtd va OpioETE APKETEC OXEDEIG METAEU TWV OVTOTATWV
TOU TUMOU «MOoAAG npoc NoAAG» (M:M). O1 NEPIOCOTEPEC AN AUTEC TIC OXEOEIC «MOANG NPOG NOAAG» «KpUBOUV>»
MECA TOUG OVTOTNTEC TIC OMNOIEC Ba XPEIAOTOUWE OTN GUVEXEIA YIA VA TIG NPOTOWOOUKE OUYKEKPIUEVA YVWPIoUa-
Ta. NvwpiopaTa Ta onoia anapaiTnTa yia pia nANPESTEPN EVVOIOAOYIKN anddoaon TwV avaykwv Jiac EnXeipnong
N evog opyaviopou.

'Eva Tuniké napadelypa, anoTeAei autd Tng oxéonc Petall MEAATH kai MPOION, 6nw¢ napoucialeTal oTo
napakdaTw diaypaya ovToTATWV-0UCoXETIoEwy. Mia eTaipeia Aiavikou eunopiou nouAdel Siagopa npoiovTa o€
neAATEC TNG. Ac unoBEooupe OTI yivovTal OekTOi 0TO oUOTNHA Kal YeAAovTIKoi neAaTec. To ER diaypappa dia-
BaleTal wg €ENc:

- 'Evag neAdTng pnopei va ayopdoel £va ) NepICoOTEPA NPOiovTa.

- 'Eva npoidv Ynopei va ayopaoTei anod €vav 1 NEPICOOTEPOUG NEAATEC,

Zxnua 3.3.14: O1 oxeoeig «noANG npoc NoAAG» kATl KpUBoUV

lNa napadeiypa, o neAatng Nikog Xat{nnerpou ayopalel dUo WUnAoUleG. To ovopa «Nikog XaTt{nneTpou» gival
TO OVOMA TOU NEAATN Kal «unAouda» €ival To dvopa Tou npoiovToc. TiBeTal To €EA¢ epwTna: H noooTnTa 2 wg
nAnpogopia o noia and Tic 300 ovToTNTEG Ba «anodnkeuTei»; Tov MEAATH /) oto MPOION;

Zxnua 3.3.15: H nogdTnTa €ival yvwpiopa g .......

Eival E&kabapo OTI n nAnpogopia «MooodTnTa» dev anoTeAel yvwpiopa oUTe TnG ovtoTnTac MEAATH al\G
oUTe kal TG ovtoTnTag MPOION. MepioodTepo aivetal va gival n nAnpogopia «MocdTNTa» YOPIOUA TNG
oxéong nou ouvdéel Tov MEAATH pe To MPOION.

2xnua 3.3.16: H noooTnTa €ival yvwpiopa TN OXEONG

O1 OUOXETIOEIC OPWC Ogv £XOUV Kal OEV UNOPOUV va £XOuV yvwpiopaTd. Mpopavag Asinel yia ovroTnTa TNG
onoiag &va yvwpiopa €ival n «MoootnTa». Elodyetal oto ER didypapua n ovrotnTta «MAPAITEAIA», Tnv onoia
ovopaloupe ovtoTNTa «TOMNG» (intersection entity).



ZxAua 3.3.17: Enihuon ouoxETiong «noAAd npog NoAAa». EiodyeTal pia kaivoupia ovtotnTa n «MAPATTEAIA»

Me Tnv dnuioupyia pia TpiTnG BonBNTIKNAG OVTOTNTAG, ONWG €ival n ovtoTnTa «MAPAITEAIA» 0TO nponyou-
pevo napadelypa, emAUETAl TO NPOPBANKUA TWV OUCXETIOEWV «MOAAG NPog NoAAG». H OUGXETION «MOANG MPog
noAAG» napaxwpei Tnv B€on TnG oe dUO CUCXETIOEIC «Eva NPoC NoAAG». To Jovadikd avayvwpioTIKO 1 KAEIDI
TNG TPITNG OVTOTNTAC NPOKUNTEI and Tov GuUVOUACHO TwV KAEIBIOV Twv OUO apxIKwV ovToTATWV. Twpa, oTo ER
O1GypapKa ol GUCYXETIOEIC NMOU EVVOUV TIC dUO apXIKEG OVTOTNTEC WE TNV TPITN BONONTIKN OVTOTNTA €ival «€va
NPOG NOAANG».

i) EpwTioeic / ApaoTnPIOTNTES
ApacTnpioTnTa: Bpeite £va nAaioio
Me Bdon Ta akoAouBa ER Siaypaupata Bpeite Eva nAdicIo TO OMoio va IKAvorolel TO avTioToIXo
HOVTEAO.

>xnua 3.3.18: ER diaypappara
ApaoTnpioTnTa: OvopdoTe TNV OvTOTNTA TOUAG
EmIAUOTE TIG OXETEIG «NOANG NPOG NOAAG» (M:M) HETAEU Twv OVTOTATWY, ONWG (aiveTal To napa-
KATw oXNua. Bpeite £va anodekTod dvopa yia TV ovToTnTa «TOUNG» (intersection entity). Ma kabe
OVTOTNTA TOUNG NPOCBETETE £va EMINAEOV YVQPIOKA, TO OMOIO £XEI VONUA YIA TNV AVTIOTOIXN OXEON.
Molo ival To kKA€Idi yia TNV ovTOTNTA TOUNC;

>xnHa 3.3.19: EniAuon oUOXETIONG «MOANG NPOG MOAAG»



3.4 Movadika KAeid1a ka1 Kavovikonoinon (Normalization)

Z10x0!1 / Mpoodokwueva AnoTeAEoHaTa
'@' O pabnTng/Tpia Npenel va givai Ikavog/n:
e va npoaodiopiel Ta NpwTEUOVTA, Ta deuTEPEUOVTA Kal Ta OUVOETA KAEIDIA O€ [ia Bacn
dedOpEVRV

e vVa avagEPEl Toug AOYoug yia TOUG Onoioug ival Xpnalyn n Kavovikoroinon
e va Qapuolel TEXVIKEG kavovikonoinang (MpwTtn Kavovikr Mopor))

'Eva Baoikd B<pa aTov axediaouo piag Baong 0edopEvVwY gival 0 NPoodiopioHOC TwV KAEIBIOV PE Ta onoia
yivetal n avaliitnon nAnpogopiwv oTn Baocn dedopevwy. Ta KAEIDIG pnopei va €ival npwTelovTa (Jovadika
yia KaBe eyypaen), dsuTepelovTa (yia napadelyda To niBeTo evog unaAAnAou, pabntn) n oUvBeTa (Evwon
OUO 1) Kal NEPICOOTEPWV XAPAKTNPIOTIKWV). ZTNV napouoa evotnTa 6a avapepBoUPe oTov NPoadIopIoHd TWV
KAEIOIOV JEOW NApPadEyHATwWY.

'Eva 0eUTepo BEPa nou Ba pacg anacXoAnoel aTnv EVvOTNTA AUTH, €ival n kavovikonoinon (normalization),
nou anoTeAei €va noAU onuavTiko Brida otov oxediaopd piag Baong dedopévwy. O Nivakeg nou nNpokUNToOUV
PETA TN YETATPONM TOU HovTéNoU O O OXETIAKO, ONWC avapEPOBNKE aTnV evoTNTa 3.2, NEPIEXOUV WE TUVHBWE
nAnpo@opieg nou enavaiauBavovtarl.. H enavahappavopeveg nAnpogopieg 0dnyolv o€ NOAAANAEG YPAUHES
oTov 0XedIaoWO TOU avTioTOIXOU Mivaka, yeyovog nou odnyei o€ anuavTtika npopAnuata. H kavovikonoinon
OXE0EWV agopa aTnV anAonoinaon Twv OXECEWV KE OTOXO TNV €EAAEIYN TNG ENAvVAANNTIKOTNTAG TwWV OEOOLE-
VOV.



3.4.1 NMpwTtelov, Z0vOeTO Kal AsuTepeUoOV KAEIDI

Kabe ovtdTnTa £X€l €va OUVOAO XApAKTNPIOTIKWV/ IBI0TATWV. AVaAUTIKA, £XOUME TOUG EERC TUMOUG Xapa-
KTNPIOTIKQV:

AnAO 1) ZUVOETO.

'Eva anAo XapakTnpioTikd Ogv Wnopei va diaxwpIoTel 0 YIKPOTEPA TUAKATA, EVW TA OUVOETA XapakTnpi-
OTIKG UNopoUV va XwpIoToUV O€ PIKPOTEPA TUNKATA 0 GAAa anAoUoTEPA XApakTNPIoTIKA. H xpnon ouveETwv
XAPAKTNPIOTIKQV €ival KAAUTEPA va yiveral OTav €nBUPOUPE O KAMOIEC NEPINTWOEIC VA AVAPEPOUATTE OF
O0AOKANPO TO XAPAKTNPIOTIKO, EVM) O KANOIEG AMEC NEPINTWOEIC EMBUMOUKE Va avapepOUacTe aTa EMPEPOUG
TUAMATA Tou. MNa napadeiypa oto oxnya 3.4.1, 6a pnopoUcaye va avTiKaTaoTHOOUKE TA XapakTnPIOTIKA 0d0C
Kal apIBpoOg Tou ouvolou ovToTATWY MabnTnic e To oUVOETO XapakTnpioTikd dielBuvon onwe napouaialetal
oTo oxnua 3.4.2. Ta oUVOETA XapakTnPIOTIKA Hac BonBoUv va GUYKEVTPWOOUKE CUOXETIOPEVA XAPAKTNPIOTI-
KQ o€ OAdeC, dleukoAUvovTag To oxediaoud Tng BA.

Enifeto 086¢

Ap1Buog Ap1Buog
Mntpwou

MoAn
Ma6ntr¢ TnAépwvo

>xnua 3.4.1 OvroTnTa MabnTnig

086¢
Ap1Buog

EniBeto AievBuvon

Ap1Buog

Mntpiou MoAn

Mabntrg TiAépuwvo
Zxnda 3.4.2 OvrotnTa MaénTng

AnAnQg Tipng i MoAAanAng TipnG.

Ta xapakTnpIoTIKA anAng TIAG €Xouv pia Yovo Tiun. MNa napadelyda, To aUvoAo MabnTrg ExEl TO XapakTn-
PIOTIKO €NIBETO TO 0MoIO £ival £va yia KABs ovTOTNTA . YNAPXOUV OHMG XAPAKTNPIOTIKA JE BUO ) NEPIOTOTEPEC
TIPEG. AuTda ovopdalovTal XapakTneIoTIka NoAAanAng TIpNAG. MNa napadelypa, BewpeioTe To oUvoho MabnTrg To
0roio £X€l TO XapaKTNPIOTIKO TNAEPWVO. To XapakTnpIOTIKO TNAEPWVO UNopei va Exel dUO N Kal NEPIOOOTEPEC
TINEG €POCOV O HaBNTAG HNopEi va €xel aTaBepd Kal KIVATO TNAEPWVO. ZTa XapakTNPEIOTIKA NMOAAANANG TIUAG
MNOPOUKE VA OPICOUME KATWTEPO KAl AVWTEPO OpIo TIPWV. IMa napadelyyd, UNOPOUKE va NEPIOPICOUKE TOV
apIBuo TV TNAEPWVIKWV apIBP®V Nou eMBUPOUKE va KaTaypawoupe og dUo POvo (M.X. €va apiBpd ThAEp®-
voU onITIoU Kal €va yia Kivnto). Ta XxapakTnpIioTIKa auTa avanapioT@vTal e SinAf EANeIpn o éva diaypaupa
OVTOTATWV OUCXETIOEWV.



Kevo.

Mia KEVR TIUN XPNOIPONOIEiTal OTav kanola ovroTnTa Ogv €XEl TIUNA YIa KAMOIO XapakTnpIoTiKO. Ma napa-
OElyHa, €av KAnolog padnTng donAwael 0TI devV EXEl TNAEPWVO, TOTE N TIUR TOU XApakTNPIoTIKOU TNAEPWVO yia
TOV OUYKEKPIKEVO HaBnTh Ba eivar Kevo.

'Eva XxapakTnpioTiko/1810TNTa €vog nivaka ovoudleTal npwTeUov KA&1di €av unopei va diaywpidel Tig dia-
(POPETIKEC YPAMKEC TOU Mmivaka. Ma napddelyya, o apiBudc aoTUVOUIKAG TAuTOTNTAG 1) 0 apIBOC POPOAOYIKOU
uNTPWOU pnopoUlv va BswpnBolv w¢ npwTeUovTa KAEIBIA yia Tov nivaka YNAaAAnAog epooov eival Jovadikd
yia kdBe undAMnho. AvtiBeTa, To €nifeTo O¢ Bewpeital npwTeUov KAEIGi, BIOTI Pnopei va undpxouv noAAoi
unalAnAol nou va €xouv To id1o eniBeTo (yia napadelyda To eniBeTo Manaddnoulog €ival KoIVO kal JUnopei va
TO £xouv noAhoi unaAAnAor Hiag eTaipeiac r) evog opyaviopoU). ‘Evac nivakag Jnopei va €xel NepiocoTepa ano
£va NpwTeUOVTa KAEIOIA (yia napadelypa o apiBoG aoTUVOMIKNG TAUTOTNTAC Kal 0 apiBHOG (POPOAOYIKOU Hn-
Tpwou). QoTO00, éva POVo MIAEYETal va xpnaiponoindei. To KAEISi Nou eMIAEyETal KAAEITAI NPWTEUOV KAEIDI
(primary key) evo Ta unohoina kahouvtal deutepelovTa (secondary). Q¢ deutepeUov KA€IDi GToV nivaka
unaAMnAog pnopei va eniAexBei To eniBeTo €101 WOTE va BIEUKOAUVETAI O XPRHOTNG OTNV avaliTnon kanoiou
unahnAou Pe Tn XpRon Tou eniBeTou. Z& NOAEG NEPINTWOEIG TO KAEIDI EVOC Mivaka Wnopei va €ival guvOETo
(composite) dnAadr| va anoTeAeital anod dUo 1) Kal NEPICOOTEPA XapaKTNPIOTIKA. Ma napadelyya, oTov nivaka
3.4.3 napouadialeTal éva oUVOeTO KAEIOi anoTeAOUUEVO anod Ta XapakTnpioTikd, EniBeto, “Ovopa kai “Ovopa
MaTtpdc. Me auTov Tov Tpono diaxwpilovTal ol YPApKES Tou nivaka Kal eUkoAa Eexwpilel n eyypadr) Manado-
nouho¢ Iwavvng Tou Iwavvn ano Tnv eyypa®n ManadonouAog Indvvng Tou XprioTou.

Eni@sTo ‘'Ovopa ‘Ovopa Matpog | AieUOuvon | MoAn
ManadonouAog | Iwavvng AnunTpiog Beviléhou 4 ©eooalovikn
ManadonouAog | Imavvng XpnoTog Towiokn 19 ©e0oalovikn
Xapioidng NikOAaog Mevéhaog Eyvaria 151 ©eooalovikn
Kepkivakng AnunTpIog FewpyIog

Zxnua 3.4.3 ZUvOeTO KAEIOI



3.4.2 Kavovikonoinon kai MpwTtn Kavovikn Mop®n

TNV evoTNnTa 3.2 avagepBnKaye oTnv enavaAnnTikoTnTa Twv OedOUEVWV Kal OTI auTr OnMIoupyei npo-
BAAKATA OTOUC NIVAKEC NMOU MPOKUMTOUV anod TO OXECIAKO HOVTEAO. AvaAOYIOTNKAKE OPWC TOUC AOYOUC Nou
kaBioToUV avenmBuunTn TNV ENavaAnnTikoTnTa;

O1 kUpIol Adyoil €ival:
MpoBAnpa Evnuépmwong Asdopévmy.

Av xpeiaoTei va yivel alayn Twv dedopEVWV KaTa Tn Xpnon Tng BA, autd npénel va aAa&ouv onou eupa-
viovTal. MNa napadeiyya, n akhayn dielBuvong evog YadnTn odnyei o€ evnuEPWON dUO YPAUHU®V Tou mivaka
MabnTtnc (Zxnua 3.4.4). O1 evnuepwaoelc, dnuioupyolv KaBUOTEPNOEIC KAl av yid KAnoloug AOyouc Oev evne-

pwBOOUV OAEC O YPAUMEC TOU nivaka odnyoUPaoTe 0 adouveneia OedopEVwY (AAEC YPAUMEC va €XOUV TN VEQ
dleuBuvon kal AANeg TV naNid).

MpopAnpa Alaypapng A3oHEVMV.

Av yia kanoloug Adyoucg, £vag JabnTic kaTapynoel 6AOUG Toug TNAEPWVIKOUG Tou apiBuouc, dnAwvovTtag ot
Oev EXEl TNAEPWVO, TI UNOPOUKE VA KAVOULE;

O1 evaA\aKTIKEC AUOEIC Nou £xoule aANG Kapia dev Ynopei va epapuoaTei gival ol Enc:

1) va Beooupe kevo (NULL) o€ OAEG TIG TIHEG TNG OTAANG TNAEPWVO, KATI TO oroio dev WUnopei va yivel SIoT
N oTAAN HUNOPEi va GUUKETEXEI OTO NPWTEUOV KAEIDI TOU nivaka, Kal

2) va diaypdyoulE TIC YPAMKEG TOU nivaka, nou eniong dev Ynopei va yivel dIOTI Ba XAOOUE TIG UNOAOINEG
NANPOPOPIEG YIa TO CUYKEKPIKEVO paenTn.
MpoBAnpa Eicaywyng AE3oOHEVWV.

Kabe popd nou €lodyoupie aTn Bacn dedOUEVWY Evav VEO HaBbnTr, NPENEl va €I0AyoupE Kal kanolov apiBuod
TNAEPWVOU, KATI TO 0Oroio dev €ival anapaiTnTo va yiver atnv apxn.

AM Mabntn EniBeTo A1gUOuvon MoAn TnAépwvo

14355 Manaddnouhoc | Beviléhou 4 ©e00alovikn 23105555555
14355 Manaddnouho¢ | Beviléhou 4 ©g00oalovikn 69999999999
14582 Xapioidng Toiokn 1 ©gaoalovikn 23106666666
14695 Kepkivakng Eyvaria 151 ©gooalovikn 23107777777

>xnHa 3.4.4 Mivakag Je enavahapBavopeveg NANPoPopieC

H AUon nou undpxel yia Thv €nilucn Twv napandvw nNpoBANUATWV €ival n kaTaokeun dUO SIAPOPETIKWY
nivakwv. ZTo napanavw oxnua 3.4.4 napoucialetal o nivakag Mabnmig We enavalapBavopeves NANPOPopiES
AOyw TNG UNap&ng Tou XapaktnpioTikoU NOAAANANG TIUAG TNAEPwvO META TNV KaTaokeur SUO NMIVAKWY, N VEQ
pop®n TNG Baonc 6edopEVWY NOU NPOKUNTEl napouaialeTal oTo Zxnua 3.4.5.

AM Ma6nmn Eni@sTo AigbBuvon MoAn

14355 Manadonouhog | Beviléhou 4 ©eooalovikn
14582 Xapiaidng Toiyiokn 1 ©egoalovikn
14695 KepKIvakng Eyvaria 151 ©e0oalovikn




AM Maéntn TnAépwvo

14355 23105555555
14355 69999999999
14582 23106666666
14695 23107777777

ZxnHa 3.4.5 Kataokeun dU0 NIVAKwV yid TV ano@uyn Tng ENavainnTikOTNTAG TwV 0£JOUEVWV

Baaikog 0TOX0G TNG kavovikonoinang €ival o npoadIopIoHOG EVOG GUVOAOU MIVAKWY HE OTOXO TNV EAAXIOTO-
noinon TnG enavaAnnTikoTnTag 0edopévwy. Me Tn HEBODO TNC KAVOVIKONoIiNanG npayyaTtonolouvTal diadoxIKES
01a0NACEIG TWV NIVAKWY OE Mo anAég HopPEC. H 8idonaon akoAouBei kanoioug Kavovec. And Tov apxikod nivaka
anoyakpUvovTal Kanoia XapakTnpeIoTIKA Kal TonoBeToUvTal € VEOUC MIVAKEG WOTE va €ival duvatr n avacuv-
00N TWV ApPXIKWV MNANPOPOPIV HECW TV VEWV OXETEWV.

'Exouv npoTasi NEVTE KAVOVIKEG HOPPEC Mou Opwe dev Ba avaAuBolv oTnv napouoa evoTnTa €KTOC ano
TNV NPWTN KAvVOVIKA Hopo).

NpaTn Kavoviki Mop®n (1NF)

'Evac nivakag BpiokeTal oTnV NpwTN KAVOVIKR Hop®n OTav ol TIHEC nou AapBavel kGBs oTAAN Tou nivaka
€ival aTodIkEC. ENopévme, n NpwTn KAvovikn Hop@r anayopeUsl Tnv Unapén oTnA®V ol OMoiEg NEPIEXOUV Xapa-
KTNPIOTIKA NOAAANANG TIKNG. Ynapyouv dUo TpOMol yia va JETaoXNKATIOOUKE Evav nivaka nou nepIEXEl MoAAa-
NAEC TIMEC OTNV NPWTN KAVOVIKH HOpP).

O €vag Tponog eival va enavaraBoupe Ta dedopEva NOAEG POPEG, £T0I WOTE TeNIKG 0 nivakac nou Ba npo-
KUWEI va NEPIEXEI OVO ATOUIKEG TIMECG OTIG OTNAEC. O DEUTEPOG TPOMOG Eival va XPNOILONOINCOUKE EEXWPIOTO
nivaka yia Ta XapakTnpIoTIKa NoAAanAov Tidwv. Kar ol dUo Tponol BewpolvTal 0waToi, OPwE 0 OeUTEPOC el
QVEI ONUAvTIKA TNV ENavaAnnTikoTTA TwV JEQOHEVWV.

MNapadsiyua np®TNG KavoVIKAG HOPPNG
OewpeioTe 0TI oxedialeTal To MabnToAOyIo Tou axXoAgiou oac. KaBs pabnTrc napakoAoubei pabnuarta ava-

Aoya pe Tnv TagN. Ma kabe pabnth Ba unapyouv Ta oToIxXEia Tou kabwg Kal Ta Pabnuarta Ta onoia Napako-
AoUBEi.

AM Mabntn | EniBeTo ‘Ovopa ‘Ovopa Matpadg | Aieubuvon Ma6énuara
14355 ManadonouAog | Inavvng AnunTPIOG BeviZéAou 4 >ABA

14666 ManadonouAog | Inavvng XprioTog EOv. Aplvng 8 | Mabnuarika
14582 Xapiaidng NikoAaog Mevelaog Toiiokn 19 ®uoikn Aywyn
14695 Kepkivakng AnuATPIOG Fewpylog Eyvaria 151 duoikn

MapaTtnpoupe OTI TO XapakTnPIoTIKO Mabnuara gival noAanAng TIUAC kai 6a avaykaoToUUe va diacnacou-
HE TOV Mivaka WOTE va Kavovikoroinoei.

AM Mabnty | Eni@sTo ‘Ovopa ‘Ovopa Matpog | Aielduvon
14355 ManadonouAog | Imavvng AnunTpIog BeviZéhou 4
14666 ManadonouAog | Imavvng XpnoTog EBv. Aplvng 8
14582 Xapiaidng NikoAaog MeveéAaog Toiuiokn 19
14695 Kepkivakng AnunTpIiog Fewpylog Eyvaria 151




AM Ma6nTn | Maénpara

14355 2ABA

14355 MabnuaTika
14355 duoikn Aywyn K.a
14355 2ABA

14666 Néa EANnvika
14582 ®uoikn

14695 Mabnuarika

u A W N

6.

- EpwTnoEIG / ApacTnpIOTNTEG
1.
. Moia gival xpnoiyoTnTa Tou KAEIOIoU O€ €va nivaka;
. Moia n xpnoIpoTnTa Tou deuTEPEUOVTOG KAEIDIOU; AWOTE £va napadelyua.

. EEnyeioTe TI evwooUpE Pe Tov Opo enavaAnyn NANPoOQOpPImV.
. MeplypayTe TIC AVWHANIEG EVNUEPWONG NOU NPOKUMNTOUV and TV eNavaAnnTikoTnTa Twv 6edo-

MoTe €va XapakTnpIoTikO ovopaleTal oUVOETO kal NOTe NOANANANG TIMNG, AwOTe ano va napd-
OEIyHa yia Tnv Kabe nepinTwon.

MEVQV.
E€nyeioTe TI evvooUWE PE TOV OPO KAVOVIKOMOINON.

ApacTnpioTnTa 1: MabnToAdyio

MpokeiTal va oxedidoeTe To MadnToAdyIo Tou GXoAgiou oac. Zag divovTal ol Mivakes Tou napadeiy-
patog 3.4.1. MnopeiTe va Toug CUUNANPWOETE WOTE va NepIAaPBavovTal kai ol Babpoi Twv pabn-
TOV O€ KABe padnua;

Znueiwon: Mnv EExAoETe va epApUOCETE KAVOVIKOMNoinaon

ApacTnpioTnTa 2: MabnToAdyio

MpoadiopioTe Ta KAEIOIA TV MIVAKWV nou dndioupynoate atnv Apaotnpiotnta 1 (npwTevov, deu-
TepeUoV 1} oUVOETO);



3.5 MeTtaoxnuaTiopog ano 1o EvvoioAoyiko MovTéAo
oTOo ZXe010KO MovTEAO

To enopevo Bria aTov oxedIaopo Twv BAcewv dedOPEVMV, NPIV TNV QUOIKH UAOMOINGN, anoTeAei o JeTa-
OXNMATIOMOG TOU HOVTEAOU OVTOTATWV OUCXETIOEWV OTO OXECIAKO MOVTENO. AUTO ONuaivel OTI T «QVTIKEIYE-
va» Tou ER diaypauuaToc nou yvmpioape OTIC NPonyoUUEVEG UMNOEVOTNTEG Ba WETATpANouV oTa AvTioTOIXd
«QVTIKEIPEVA» TOU OXEDIAKOU HOVTEAOU.

AuTn N eVOTNTA NEPIYPAPEI PEPIKEC BAOIKEG APXEC TWV OXETIAKWY Bacewv dedopevwy (relational databases)
Kal napouaialel SIAPOPEC TEXVIKEC MOU PNOPOUE VA XPNOIUOMOINCOUKE YIA VA HETATPEWOUE TO HOVTENO OVTO-
TATWV ouaxeTioewv (Entity Relationship model) oTo oxeoiakd povTeAo.

Z1oxol / NMpoadokmpeva AnoTeAéopara
'@' O paBnTng/Tpia NpEnel va eival Ikavog/n:

e va avayvwpilel o€ €va nivaka Tnv onyaacia Tng ypauung, TNG oTAANG, Tou NpwTEUOVTOG
Kal Tou &Evou KAeIdIoU

e va Olakpivel TO EvVOIOAOYIKO anod TO OXECIAKO HOVTEAO

e va avTiAapBaveral Tnv Sopr) Tou OXEOIakoU JOVTEAOU

e Va LETATPENEI Wia ovTOTNTA OE dlaypappaTikod nivaka

® VA YETATPENEI TIC OXECEIC PETAEY TWV OVTOTATWV OE OTHAEC NMOU £XOUV TOV pOAO TOU
EEvou KkAeIdIoU



3.5.1 Eicaywyn OTIG EVVOIEG TWV ZXECIAKWV Baoewv Aedopivmv

To enopevo Bripa oTov oxedIaopo Twv BAcewv OEDOUEVWV AMOTEAEI O PETAOXNMATIOPOC TOU HOVTEAOU
OVTOTATWV CUOXETIOEWV OTO OXECIAKO HOVTENO. AUTO Onuaivel OTI Ol OVTOTNTEC, TA YVWPIOPATd, Ol CUOXETIOEIC
Kal Ta Jovadika avayvwpioTika Tou ER diaypaupaTtoc nou yvwpioaye oTiC nponyoUHEVEC UNOEVOTNTEC Ba He-
TaTpanoUv OTA AVTIOTOIXA «AVTIKEIUEVA» TOU OXECIAKOU HOVTEAOU.

OewpeioTE TOV YETAOXNMATIONO AUTOV NApOMOIo HE auTOV Nou akoAouBei o oxediaoTnC poUxwv OTav WE
Baon To 0XESIO TOU OTO XapTi ONUIOUPYEI TO AVTIOTOIXO pouxo and Ugacpa. H YeTaTtponr autn anaitei yvo-
0€IG panTIkAG and Tnv nAeupa Tou oxediacTr. 'ETOI Kal EUEIG OTIG ENOUEVEG UNOEVOTNTEG Ba £QOdIAOTOUNE pE
YVOOEIC OXETIKEG We TV doun Tou oxeolakoU povTeEAou. To oxeolakd WYovTéAo anoTelei éva BrAua npiv Tnv
uAonoinan.

AG HENETAOOUPE TWPA TNV JOWN Tou OXeaIakoU povTéNou. 'Eva oxeaiakd povTéNo pnopei va eidwBei g Eva
ouvoho and d108IA0TAToOUG Nivakee. ZToug dIodIA0TATOUC AUTOUC NIVAKEG OpyavwvovTal kal anobnkelovTal Ta
dedopéva. STo NApAkaTw oxnuUa napouaialetal o nivakag EPFAZOMENOI, onou anoBnkeuovtal NANPopopieg
OXETIKA HE TOUC epyalOHEVOUC.

ZxnHa 3.5.1: Mivakag EPFAZOMENOI

KaBe nivakac nepiexel YpauHES kal 0TAAEC. KABe ypappn neplypagel kai evav pyalOPevo f éva oTIyHIOTUNo
NG ovtoTNTag EPFAZOMENQZ. OI YpapueG Tou nivaka eival Téooepic. ‘0ol kai o1 epyalopevol. Kabs aTtnAn
XpNolUeVEl yia va anoBnkeUel GUYKEKPIPEVO TUMO TIHWV ONwC gival 0 KwdIKOC Tou epyalOPeVoU, TO OVOUATEN®-
VUMO TOU Kal 0 K®AIKOC TOU THAKATOG GTO 0Moio epyaleral.

To npwTelov kAeidi (primary key (PK)) sival pia otnAn r évag ouvduaopog anod oTnAEG Nou npoo-
dlopilel pe Povadikod TPOMo KABE ypauun TOu nivaka. XTo NAapakaTw oXnHa, To NPWTEUOV KAEIDI TOU Mivaka
EPFAZOMENOI eival 0o kwdiko¢ Tou epyalopevou dnAadn n otiAn Kwdikoc Epyalopévou. AuTo onpaivel oTi
dev unopoUpe va Exoupe dUo epyaldpevoud He Tov idio Kwdiko. Kabe epyalopevog npoadiopileTal anod va n
HNJEVIKO KwAIKO 0 0Mnoiog €ival Hovadikog yia Tov pyalopevo auTov.

Zxnda 3.5.2: To npwTevov kAeIdi Tou nivaka EPFTAZOMENOI €ival n otiAn Kwdikog_Epyalopévou



AvTifeTa oTov nivaka AOFAPIAZMOI To npwTelov kA€Idi gival 0 ouvOuaopdc Tou kwdikoU TnG Tpdnelag kal
TOU KwdIkoU Tou Aoyapiacou. ZTnv NePINTWan auTr, Ogv apkei OVo pia oTrAAN yia va npoadiopioTei Hovadika
kaBe Aoyapiaopog. AloTI ival Suvatd o€ U0 OIAPOPETIKEG TPANEES ONWG CUKBAiIVEl OTNV NPWTN Kal NEPNTN
YPAUMM Tou nivaka, o KwdIkOG Aoyapiaoyou va ival o idioc. Apa, xpelalopaoTe kai pia SeUTepn GTNAN yia va
npoodlopicoupe To NPwTEUOV KAEISI. AUTH Nn deUTEPN OTAAN €ival 0 KwdIKOG TNG TPANELAG.

2xnHa 3.5.3: To npwTevov kAeIdi Tou nivaka AOTAPIAZMOI gival o ouvduaouog Twv oTnAwv Kwdikdc Tpdne-
{ac kar Kwdikog_Aoyapiaopou

'Eva &€vo kAe1di (foreign key (FK)) sival pia otiAn i €vag ouvduaouog and oTHAEG EVOG Nivaka nou Jag
ENITPENEI VA «oUVOEBOUNE» [E Hia ypauun evog alou nivaka.

lMNa napadeiypa oo napakdTw oxnua anod Tov nivaka EPFAZOMENOI (EMPLOYESS) yvwpioupe 011 Jennifer
Whalen epyaletal 1o TUNEa e Kwoiko 10. Av BEAoupe va PABoUPE NEPICTOTEPA YA TO TURAKA OTO Oroio &p-
yaletai n Jennifer Whalen, 6a avalntrooupe atov nivaka TMHMATA (DEPARTMENTS) ekeivn TV ypauun Tou
nivaka nou €xel DEPARTMENT_ID To 10. To TuApa pe kwdikod 10 €xel dvopa Administration. Apa, n Jennifer
Whalen epyaleral oto Tunua Administration.

Mpénel va onpeiwoouye 0TI To DEPARTMENT_ID opileTal w¢ To npwTelov KA&Idi yia Tov nivaka TMHMATA
(DEPARTMENTS) evw yia Tov nivaka EPFTAZOMENOI (EMPLOYEES) o kwdikd¢ TprdaTtog DEPARTMENT_ID
opileTal wg T0 EEVo KAeIdi. KaBe Tiur Tng otAng DEPARTMENT_ID Tou nivaka EPFAZOMENOI (EMPLOYEES)
npénel va «Taipiael» Pe pia Tipn anod Tnv otiAn DEPARTMENT_ID Tou nivaka TMHMATA (DEPARTMENTS).

O1 800 auTéG AoINOV OUCXETICOHEVEG WETAEU Toug NAnpogopieg «Jennifer Whalen» kai

«Administration» BpiokovTal o€ dIaPopPETIKOUG NIVAKEG KAl N EUPEDN TNG CUCXETIONG TOUG YIVETAI JECK TWV
EEVWV KAl MPWTEUOVTWV KAEIBIQWV TWV AVTIOTOIXWV MIVAKWV.

ZxnHa 3.5.4: To &evo kAeIbi vOg nivaka «OUVOEETAI» HE TO MPWTEUOV KAEIDI €vOG GAAOU Mivaka



5

EpwTnoeIG / ApaoTnpIOTNTEG
ApacTtnpioTnTa: Mapapiaon kavovwv
AiveTal To NapakdTw OXEOIAKO HOVTENO. MapatnpeiTe AGBN OTO OXECIAKO AUTO HOVTENO;

ZxnHa 3.5.5: Zxeaiakd povTEAO

ApaoTnpioTNTa: MEAETN OXEOIAOKOU HOVTEAOU

AiveTal To napakdTw OXeIakO HovTEND. MpoonabnoTe va anavTioeTe OTIC NApakaTw EPWTNOEIC:
- O epyaldpevoc MeTpoc Oe0dwpPoU O NoIo THNKUA OOUAEUEI;
- 2TO EUNOPIKO TURAKa noool epyaldpevol anacxohouvTal;
- O epyaldpevoc Pe kwdikd 100 o€ nolo TURKA OOUAEUE!;

Zxnua 3.5.6: Zxeo1ako HovTENO



3.5.2 Aladikacia MeTtaoxnuaTiopoU ano 1o EvvoloAoyikd MovTéAo
OoTO ZX£010KO MovTEAO

>TNV UNOevOTNTA aUTr Ba WEAETHOOUKE TOUC KAVOVEG MOU JIEMOUV TOV WETACYXNMATIONO TOU HOVTEAOU
OVTOTNTWV GUCXETIOEWV OTO OXEDIAKO HOVTEAO. H UAOMOINGN TOU OXECIAKOU OVTEAOU €ival Wia aXeoiakn Baon
OedopEV@Y, ONWG (PaiveTal 0To NAPAKATw oxNKa, e Tov (Oxeadiako) nivaka MAGHTES.

O (oxeolakog) nivakag MAGHTEZ eival €vag d1odidoTaTog nivakag. AnoTeAEiTal and YpauUES Kal OTHAEC,
‘Exel TEooepIC oTAAEC Kwdikdg_Mabntr, ‘Ovopa, EniBeto kal email. KaBe ypappr Tou nivaka autou nepiypagel
£va oTIYMIOTUNO TNC ovToTNTag MAGHTHE. MNa napddelyya, undpyel KaTaxwpnUEvog aTov Mivaka o JabnTng e
ovopa «METpog», eniBeTo «@godwpou», email

«ghgh@jghj.gr» kai kwdikd padntr «S1001». H oA Kwdikog_MabnTr anotelei To npwTelov KAEIDi Tou
nivaka. Kabe pabnig €xel €va Yovadikod KwdIKO. Aev Pnopoupe, dnAadn, va ouvavTriooupe dUO HabnTeg pe
TOV i010 KWOIKO.

'OAeC 01 Napanave auTteg NANPOMOPIEC OXETIKA WE Tov (OXEOIaKO) nivaka MAGHTEZ, onwg auTecg kabopilo-
vTal and To avTioTOIXO HOVTEAO OVTOTATWV OUCXETIOEWY, ANoBNKEUOVTAI E EVAV GUYKEKPIMEVO TPOMO aToV dI-
aypaupaTiko nivaka MAGHTEZ. O diaypappaTikog autog nivakag ovopaletal MAOHTEZ onwg kal n avTioToixn
ovTOTNTA. ZUVABWG NPOTIHOUKE ToV NANBUVTIKO apiBuo. AnAadn MAGHTEZ avTi yia MAGHTHZ. O diaypappa-
TIKOG nivakag anoTeAeiTal anod Tpeig oTAAEC. Tov «Tuno KAeidioU», To «[MpoalpeTikd» Kal To «Ovopa ZTAANG>.

O dlaypappaTikog autog nivakag MAGHTES pag Aéel 0Ti yia Tnv ovtoTnTa MAGHTHZ Ba dnuioupynBei kata
TNV uAonoinan o (oxeolakoc) nivakag MAGHTES nou Ba éxel TEooepic oTHAEG: Kwdikog_Mabntr, ‘Ovoua, Eni-
BeTo kal email, dnwc aiveral and Tnv oTHAn «Ovopa ZTAANG> Tou dlaypapaTikou nivaka MAGHTEZ. Oi Tpeig
NPWTEG MANPOPOPIEC YIa TOV PAdNTH €ival UNOXPEWTIKEG, ONWG (aiveral and Tnv oTnAn «MpoalpeTIkO» Tou
dlaypappatikou nivaka MAGHTEZ. AnAadr, kaBs @opd nou Ba €lodyoude Evav JabnTr NPENEl UNOXPEWTIKA
va KaTaypagoupe Tov KwdIKO Tou, To Gvoua Tou Kal To €niBeTO Tou. H kataypapr Tou email Tou padntn eivai
npoaipeTikn. H otiAn Kwdikog Mabnt Ba anoTeAei To npwTelov KA€Idi Tou (Oxeaiakou) nivaka MAGHTEZ
onwg gaiveral anod Tnv oTnAN «Tunog kA€IdIoU» Tou diaypappaTikou nivaka MAOHTEZ. AnAadr|, OTOV OXECIAKO
nivaka MAGHTEZ 6Aa Ta keNid Tng otnANG Kwdikog_MabnTr 6a €xouv OIaPOPETIKEG TIWEC.

AC PENETNOOUE OTN OUVEXEID NIO AVAAUTIKA TOV HETAOXNMATIONO TOU HOVTENOU OVTOTNTWV OUCXETIOEWY,
Mou €XEl WC anoTEAEOKA TNV dnuioupyia Tou diaypappaTikou nivaka.



2xNua 3.5.7: MeTaoXnuaTiopoc HOVTEAOU OVTOTATWV CUCXETIOEWV

O1 kavoveg nou akohouBouvTal yia ToV HETAOXNKATIONO evog ER SlaypaupaTog 0To OXeolako WovTENO ival
ol €&nc:

- KaBe ovtdTnTa YiveTal €vag nivakag Kabe yvwpiopa yiveral atnin

- KaBe povadikd avayvwpioTIKO YIVETal NPwTEUOV KAEIDI

- KaBe ouoxeTion petaoxnuaTietal og EEvo KAEIDI.

- KaBe aTiypioTuno yiveral ypappr Tou nivaka (oTnv GuaIkr uAonoinan)

210 oxAda 3.5.7. napoucialeTal o0 PETAOXNMATIONOG TNG ovToTnTa¢ MAGHTHE pe Baon Toug napanavw
KQVOVEC PE TNV HopPr) Tou diaypappaTikol nivaka MAGHTES. O diaypaupaTikog nivakac MAOHTES anoteei
TNV avanapacTaon Tng doung Kiag oxeolakng Baonc. O (oxeolakdc) nivakag MAGHTEZ anoTelei Tnv PeTENEITa
ulonoinon Tou diaypappaTikou nivaka MAGHTES.

‘Onw¢ £xoupe €Enynoel kal napanavw &vac dlaypaupaTikog nivakac anoTteAeital anod TPeEIG OTNAEC. Tov
«Tuno KAeidiou», To «MpoalpeTikd» kal To «Ovopa ZTAANG». H npwTn ypaupr Tou dlaypaupatikoU nivaka
nepIEXEl TO Gvopa ToUu OXEOIaKoU nivaka. Ta keAid otnv othAn «Ovopa ZTHANG» (dnAadn Kwdikdg MaénTn,
‘Ovopa, EniBeTo kal email) avTioToixoUv 0Ta yvwpiopata TnG avTioTolxng ovroTnTac, Kabwg Kal oTIC OTHAES
TOU aVTIOTOIXOU OXeolakou mivaka. Ma kabe kehi nou nepiexeTal atn oTHAN «Ovopa ZTAANG> ONMPEIWVETAI OTO
avTiaTolXo keAi TG aTAANG «Tunog KAeidi» To oUpBoAo «pk» 1) «fk» avaloya pe To av To avTioToIxo yvwpIioua
anotehei npwTelov N &Evo kAeIdi. KaTd enékTaon kai n avrioTolxn OTHAN Tou GXE0IAKoU nivaka 6a anoTeAei
npwTeUOV 1 EEVo KAEISI. H aTrhAn «MpoalpeTIko» NEPIEXEI TA CUMBOAA «*» 1} «0» avaAoya Je TO av To avTioTol-
X0 keAi oTnV 0TAAN «Ovoua ZTAANG» avapEPETal 0€ YVWPIoKA NoU €ival UNOXPEWTIKO 1) NPOaIPETIKO.

Ac Bswpriooupe €va deUTePO Napadelypa, TNV ouoxETion Epyaldpevog — TURPA kal ac npoonabrnooule va
TNV JETAOXNUATIOOUKE aKOAOUBWVTAC TOUC KAVOVEC, ONWCE (PAiVETAl OTO NAPAKATW OXNKA.

KaBs ovroTnTa yiveral £évag nivakag

H ovtoTnTa EPFTAZOMENOX yiveTal dlaypappaTikog nivakag e To ovopa EPFTAZOMENOLL Mapoyola, n ovToTn-
Ta TMHMA yivetal dlaypappaTikog nivakag e To ovoua TMHMATA.

Kale yvopiopa yiveral oTAAn (Tou avTioToIXOU OXECIAKOU nivaka)
Ta yvwpiopata Kwdikog Epyalopévou, ‘Ovopa kai EniBeto Tng ovrotnTag EPFAZOMENOZ peTaTpénovtal oTa
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avTioToixa kehid Kwdikog_Epyalopévou, ‘Ovopa kai EniBeto Tng othAng «Ovola ZTRANG» Tou diaypauiaTikou
nivaka EPFAZOMENOI. Mapoyola Kal yia Ta yvwpiopata Tng ovrotnTac TMHMA. Ta oUuBoAa Tou unoxpewTikoU
(*) /) Tou npoaipeTikoU (0) TWV YVWPICHATWY akohouBoUv Kal Ta avTioTolxa KeAIa oTnv oThHAN «MpoalpeTIKO».

KaOe povadiko avayvwpioTIKO YIVETUI NPWTEUOV KAEIDI

Av éva yvwpioya anoteAei Yovadikd avayvwplioTiKO (MpwTelov KAEISI) yia TV ovToTNTd, TOTE GTO AVTI-
0ToIX0 KeAi TG 0TAANG «TUnog KA€idi» onpeiwveral To oUPBoAo pk. ZTo napddelypd pag 6nAadn, Ta kekid
Kwdikoc_Epyalopévou kal Kwdikog TunuaTog Ba sival npwTeuovTa KAEIOIG avTioTolXa yia Toug (OXeaiakouc)
nivake¢ EPFAZOMENOI kai TMHMATA.

KaOe ouoxéTion peTaoxnuariferal o€ EEvo KAEIDI.

To &vo kAeIdi TOMOBETEITAI O eKEivOV TOV dlAyPAUMATIKO Nivaka nou BPioKeTal oTn B€0N TOU «MOAAG».
H ouoxeTion peta&l TMHMA kai EPFAZOMENOZ €ival «éva npog noAAa». AnAadr o€ €va Tunua eivar duvato
va epyalovral nepioooTepol anod évac epyalopevol. To «noAd» avTioTolxei otnv ovrotTnTa EPFAZOMENOS.
la auTo kal oTov OlaypaupaTiko nivaka EPFAZOMENOI dnpioupyeital €va emnAéov Kehi pe To ovopa Kwdi-
KOC_THNAMATOC Nou xel Tov pOA0 Tou EEvou kAeidIoU. H oTiAn «Tunog KA&Idi» aTo avTioTolXo keAi NEPIEXEI TO
ouppBoAo «fk» yia va dnhwooupe 0TI ival EEvo kAeIdi. Ta dUo kA€idIa EEvo kal npwTelov aTouc dUo diaypappa-
TIKOUC MiVAKEC GUVOEOVTAl HETAEU TOUC WE €va BENOC yia va OgiEoupe TNV PETAEU TOUC OXEDN.

ZxNua 3.5.8: 0 HETAOXNUATIOPOC £vOC ER dlaypaupaToc o€ OXeoIakd HOVTENO.

s EpwTnoeig / ApaocTnpIOTNTEG

_pl ApaoTnpioTnTa: MetaoxnuaTiogoc ER diaypaupatog
MeTaoxnuatioTe To akdAoubo ER diaypappa nou aneikovilel TNV OXEOT HETAEU
«HaBAUATOC» Kal «TUARA» O€ OXEOIAKO HOVTEAO. ANMIOUPYROTE TOOO TOUG OlaypapaTikoug niva-
KEG 000 KAl TOUG OXETIaKOUG NiVaKeS. «ENIOTE» TOUG OXETIAKOUG MIVAKEG HE EVOEIKTIKA TTOIXEIQ.
O1 (POITNTEC OTO NAvenioTAHIO napakoAouBouv diagopa padnuata. MNa napadelyya, oTo NpwTo
e€aunvo dI1dAokeTal To Pabnua «MAwooa MpoypaupaTiopou Java». Adyou Tou peydlou apiBuou
TWV QOITNTWV, 0l POITNTEG XwpilovTal g€ dUO TUNUaTa. To €va TUAUA napakoAouBei To Padnua
auTo kaBe AeuTépa kal TeTapTn kal wpa 10.00 — 12.00, v To AANO TUAWa KABs TeTdpTn kai Ma-
paokeun kal wpa 17.00 — 19.00.

>xnua 3.5.9: ER didaypapya



H I''oooa Baceowv Asoopévav SQL



Eicaywyn

Z1oxo! / Mpoodokwpueva AnoTeAéopara
'@' O pabnTnc/Tpia Npenel va givai Ikavog/n:
e Va KATAVOEi TN onpaocia Twv YAwoowv BAcewv dedOPEVWV
e va KATAVOEl TN onuacia piag npdTunng YAwooacg BAcewv deSOPEVWV
e va KaTavoei Tn dlapopd avapesa aTov opIoHO Kal TOV XEIPIOKO TwV OEDOUEVHV
e va avayvwpilel Tn onuaocia Tng SQL otnv €EENIEN kal enITuyia Twv OXE0IOK®V BATEWV
OeOOUEVWV

H yAwooa SQL (Structured Query Language) cival
yAwooa diaxeipiong Zxeoiaknv Baoewv Asdopévav. H SQL
avantuxbnke otnv eTaipeia IBM oTIC apXEC TnG dEKAETIAC
Tou 1970 kal apxika ovopalotav SEQUEL. H yAwooa SQL Bswpeital pia anod TIG KUPIEG AITIEG TNG EUMNOPIKAG
ENITUXIiag Twv Zxeoiakwv Baoewv Asdopévwy, €NeIdn ATav anAn kai e0KoAnN oTn XprRon Tne.

To 1986 n SQL €yive npoTuno (standard) anod Tov apepikavikod opyaviopo npotunwv ANSI (American National
Standards Institute) kai To 1987 ano To diebvr) opyaviopo ISO (International Organization for Standardization).
Ano ToTE €x0UV Yivel enTa (7) avabewpnoeig TG SQL pe nio npoogpatn autr Tou 2011.

H kaBigpwon Tng SQL wg npotunou onpaivel 0TI GAol Jnopouv va Tnv Xpnaoidonololv e Tov id1o akpiBwg
TPOMNO o€ 0noIodNMoTE GUOTNHA TNV unooTtnpiel. 'ETol, av o oxediaoTeg | ol SlaxeIpIoTEG Baoswv Acdopevwv
npoypapuatioouv o SQL, ol evToAéc nou Ba ypawouv Ba pnopolv eUkoAa va PeTapepBoUV o€ onoiodnnoTe
ouaTtnua unoatnpilel To NpoTUNo TNG SQL. Oa pnopouv dnAadr) va PeTaEpouv UKOAA ToV KwAIKA TOUC and
TO &va ouaTnua aTto Ao, n.x. anod MySQL oe Postgres iy avTioTpoga, kAn. EmnAgov, av évag npoypappaTioTig
€Qapuoynv xpnaoiponoinoel Tn yAwooa SQL yia va ypdyel epwTnoeig avaktnong 0edopévav, TOTe Ba Pnopei va
Kavel TIG idIEC akpIBWG EpWTNOEIC O DIAPOPETIKEG BATEIC dedOEVMV MOU unooTnpifouv To NpoTuno Tng SQL,
yia va avTAei Ta dedopEva TwV EPAPHOYWVY TOU.

H SQL anoteAeital and duUo Bacika Wepn: TN YAWO-
oa SQL OpiopoU Aedopévmv (SQL DDL) kai T
YA®ooa SQL xeipiopoU dedopévmv (SQL DML). Me
TNV YAWOOoa opIopoU OedOUEVMV OpIlETAl TO OXAMA TWV
dedopévay, dnAadn n Hoper Toug, v We Tn YAwooa
XEIPIOWOU OedopEVWY opilovTal ol AEIToupyiec anobrnkeuong kal avakTnong Twv dedopevwy. Enopévawe n yAwo-
0a SQL nepIExel EVTOAEG yia Tn dnuioupyia Kai TV ENeEepyaaia TnG HOPPNG TwV NIVAKWV (0pITHOC DEDOHEVHIV),
aA\d Kal EVTOAEC yIa TNV €10aywyn, EVNUEPWON, diaypadn Kai avaktnon Twv 0edOPEVWY MOU €ival anobnkeu-
péva o€ Nivakeg (XEIPIOPOC DEOOPEVQIV).

Av yia napadelyya BEAoupe va anodnkeUCOUE TA OTOIXEIQ TWV HABNTWV EVOC OXOAEIOU OE aXeoIakr Baon
dedopévay, Ba xpnoiponoiooupe T YAwooa SQL DDL yia va dnuIoupynooupE TOUG OXETIAKOUG NIVAKES Kal
kaToniv 6a xpnoidonoinooupe Tn yAwooa SQL DML yia va €i0dyoupe Ta OTOIXEId Twv YabnTwv kal yia va
KAVOUHE £pWTNOEIC Nou Ba avakTouv dedopéva anod Tn Baon. To napddelyya Tou MabnToAoyiou anoTtehei To
Baoikd napadelypa TG OUYKEKPIPEVNC EVOTNTAC Kal napouacialeTal avaAuTika NnapakaTw.



3¢ €va IXe0lako ZUoTnua Alaxeipionc Baocwv Acdopevwy:

e Anuioupyw nivakeg Ye Tn Nwooa Opiopou Acdopévwv (DDL)

e Eiodyw dedopéva oToug OXeTIakouc nivakee We T FAwooa XeipiopoUu Asdopévwy (DML)

e Evnuepwvw/diaypa@w Ta dedopéva Twv Mivakwy Ke Tn FAwooa Xeipiopgou Asdopevwy (DML)

e EKTEAW £pwTAPATA AvAKTNONG yia Ta dedOMEVA TWV MIVAKWV We TN MAwooa XelpiopoU Ae-
dopevwv (DML)

®uoika n dnuIoupyia MIVakwv Kai n eioaywyn/evnuépwan/diaypadr) 0edoUEVWY 0 auToUC UNOPEI va Yivel
Kal JE YpaQIka epyaleia oTa nepioodTepa XABA, dpwe n xprion TS yAwooac SQL e€aopalilel aveEaptnoia
and Tov KaTaoKeuaoTr TOU CUOTAHATOC KAl EUKOAN HETAPOPAd TwV MPOYPANMAT®OV aVAPESd OE OUCTNHUATA
KATAOKEUAOTQV.

H evotnTa 4.1 napouaoialel BaoikeC AeIToupyieg opiopou dedopévmv O oxealakn Bdon We Tnv SQL, evw n
evoTNTa 4.2 napouacialel AeIToupyieg XEIPIoPOU OEDOHEVWV.

1. 2 €va axoAeio, oI avaykeg pnxavoypapnong emBAANOUV TN Xpron OXECIAKNG BAGNC dESOPEVWV
yia Tnv Olaxeipion Twv OTOIXEIWV PadNTwV, HaBnUATwyV, eKNAIdEUTIKQV, avaBéoewy, Baduolo-
yiov KAM. T autd To okond Kai yia AOyoug 0IKOVoiac, To aXoA€io anogaailel TNV ykataoTaon
dwpeav (free) ZABA. Ei0IkO¢ oe SABA avahapBavel Tnv €ykaTaoTaon kai nposroidacia (dia-
XEIPION) TOU OUOTHHATOC WOTE AUTO Va PNOPEi va xpnaoidonoinBei and Tn oxoAiKn KovoTnTa.
Evepyeiec oTIC onoieg npenel va npoPei gival 0 opIoHOC TwV JEDOHUEVWV Kal 0 KaBOPIoPOC TwV
AEITOUPYIQV XEIPIOPOU OEDOUEVWY MOU AvVTAnoKpivovTal OTIC avayKes Tou NPOoBANKATOC Kal Twv
XPNOTWV TOU.

a) EvronioTe kal neplypayTe EVEPYEIEG OPIOHOU dEdOMEVMV (dNnKHIoupyia MIVAKWV) Nou Npénel va
yivouv ano Tov OIaxeIpIoTr TOU CUCTAKATOC Npiv auTo diaTebei npog xprion.

B) EvronioTe Kal NepIypAYTE EVEPYEIEC XEIPIOPOU JeSOPEVWVY (E10aYWYEC, EVNHEPWOEIC, dlaypa-
Q&C) nou Ba npaypaTonoloUvTal and Toug XPrOTEC TOU CUCTHHATOC.

|'°'| EpwTnosic / ApaoTnpioTnTEG



4.1 SQL Zxeoiaxkn Nwooa Opiopou Asdopévwv (DDL)

Z10)0! / Mpoodokwueva AnoTeAéopHaTa
O pabntng/Tpia va eival Ikavog/n:
e va NepIypaPel Ta XapakTnpioTika TnG MAwooac OpiopoU Asdopévmv (DDL)

e va diakpivel Tn onpacia Twv MNwoowv Opiopol Aedouévwy aTnv opyavwan Kal diaxeipion
TwV Baocswv Aedopevwv

Mia FA@mooa Opiopou Asdopévmv (Data Definition Language DDL) xpnoiponoigital and Toug oxe-
Ola0TEC NPOYPAMKATIOTEC Kal and Toug dlaxeIpIoTEC Baoswv AedopEvVVY yia TOV OpPIOHO TOU OXAMATOC TV
dedopévav, dnAadn yia va kabopiaTei N HopPn KE TNV onoia Ba «BAENOUV 0 XPAOTEC Kal T NpoypaudaTa Ta
anodnkeupéva dedopeva.

Ta ZABA diaBéTouv petappaoTn TG YAwooag DDL nou unoaTnpidouv, WOTE va YETATPENETAI N NEPIYPAPN
ano DDL o€ pop®r) nou Wnopei va anoBnkeuTel.

Ta oxeolakd ZABA xpnoigonoioUv KaTta kavova Tn yAwooa SQL yia Tov opIoUo TOU OXECIaKOU OXNUATOC
TWV OEO0EVQV.

H yAwooa SQL DDL nepiypd@el Toug nivakec, Ta nedia (i XapakTnpIoTIKA 1) OTAAEC) anod Ta ornoia anoTe-
AoUvTal oI Mivakeg, To €idog 1} TUNo dedopévwv KABe nediou kal TOUug NEPIOPIOHOUG yia Ta Nedia TWV MIVAKWV.

>TnVv unoevoTtnTa 4.1.1 napouacialovTal ol TUNoI dedopévmv nou unooTtnpilel n SQL yia Tn dnuioupyia Twv
nediwv NMvAkwy, EVvw oTnv unoevotnTa 4.1.2 napouaialovTail ol eVTOAEC OnpIoupyiag mvakwv og SQL.



4.1.1 TOnoi1 Aedopévmv TG SQL

Z10)0!1 / Mpoodokwpeva AnoTeAEcHATA
'@' O paBnTng/Tpia Npénel va gival Ikavog/n:

e va neplypagel Bacikoug Tunoug dedopevwv TnG YAwooag SQL kai va divel napadeiyparta
TIMQV YIa KABe TUNo

e va Olakpivel TIG O1aPOPEC HETAEU Twv TUNWV dedopévmv TNG SQL kai va avTioTolilel xa-
PAKTNPIOTIKA OVTOTATWV Kal Nedia OXEOEWV WE TOUC TUNOUG SedopevwY TG SQL

e va neplypagel nedia OXETEWV e TOug avTioTolxoug SQL TUMOUG TOUG YIa GUYKEKPIKEVA
npoBAnuaTa

OI NEPIOOOTEPEC YAWOOES NPOYPANKATIONOU EXOUV TUNOUG SEBOPEVWY, ONAADK OUYKEKPIPEVOUG TPOMOUG
avanapaocTaong Twv Oedodevwy. AUTO onuaivel 0TI divouv GTOV MPOYPAUHATIOTH OUYKEKPIPEVEC EMIAOYEC YIa
TO €id0og TWV oToIxEiwv Nou Ba eneEepyacTolv Ta NpoypaupaTa Tou. Ma napadelyya, o€ Eva NpoOypAuua fnou
enegepyadeTal Babuoug HabnTwy, o NPOYPAUKATIOTAG 6a 0pPITEl TOUG NPOPOPIKOUG BABLOUG TWV TETPAPAVWV WG
aképaioug apiBpouc. Me aAa Adyia, o TUNog GeBOpEVWV TwV NPOPOPIKAV BaBuwv Ba eival akepalog apiBUoG.

H SQL nou €ival y\wooa npoypaupaTiopoU Baoswv Asdopévay, €Xel TOUG dIkoUG TNG TUNOUG OEDOUEVWY,
Ol 0roiol XpNOIKONOIoUVTal Yia va KaBopIoTei To €i00C TwV OTOIKEIWV NoU Ba anoBnkeuovTal 0ToUC OXe0IakoUg
MiVAKEG.

lNa va dnuioupynBei €vac nivakac Ye SQL, npénel npwTa va kabopioTolv Ta nedia and Ta onoia 6a anoTe-
AeiTal o nivakag. Ta nedia kaBopiovTal and To dvoud Toug Kal Tov TUMO TouG.

To Ovopa kabe nediou To eMIAEYEl 0 OXeDIAOTNC Kal gival pia AEEn, n.x. TiThog, OvopaTtenwvupo, Huepoun-
via_yévvnong, 'EToc_dnuioupyiag, BaBuoc, kAm.

O TUNOC evoc nediou kabopilel To €id0C TwV OEDOUEVWY MOU PNopoUv va anobnkeuTouv o€ auTo To nedio. O
TUNOG AUTOG €ival évag and Toug TUNoUG dedopEvwY nou unoaTnpilel n yAwooa SQL. Mpiv HABOUE ENOPEVWG
nwg dnyioupyoUe évav nivaka os SQL, npenel va paboupe nolol gival ol TUnol dedopevwv TnG SQL.

H SQL unooTnpilel d1agopoug TUNOUG OeDOUEVWY: apIBuNTIKOUG, aApapiBunTIkoUG, NUEPOMNviag, wpacg,
kAn ol onoiol emAéyovTal ano To oxedlaoTn TnG BAong avaloya We TiG avaykec. MNa napadelyua, o< pia Baon
dedopévv Mou anoBnkelsl OTOIXEIQ yia TAIVIEG KIVUATOYPAPOU, O TITAOG TNG Taiviag €ival pia ¢pacn nou
anoteheiTal ano aA@apiBunTika aToixeia, dnAadn ypaupata kai oUpBoAa. O TUnog Tou nediou «TiTAog» Ba eival
ENOPEVMC AAPapPIBUNTIKOC. To KOGTOG dnuIoUpYIag HIAg Taviag Opwe, €ival apiBunTIkou TUnou. XTnv Eikova 41
BAEnoupe Tov nivaka «Taivia» nou anoTeAeiTal anod TIG 0TAAEG «TITAOG», «ETOC_OnMIoUpYiag», «ZknvoBETnG»
kal «KooToc» kabwc kal TIPEG yia TV Taivia «To kuua (Die Welle)».

TiTAog "ETOG_Onpioupyiag | ZknvoBETNG KooTog
To kupa (Die Welle) | 2008 Dennis Gansel 5.000.000

Eikdva 4-1. O oxeoiakdg nivakag «Taivia» pe 0edoPEVA YIa TAIVIEG KIVRHATOYpAPOU

3e £va dlapopeTIkO nNapadelyda, av BENOUPE va anoBnKEUOOUPE O €vav nivaka TIPEC NPOIOVTwWY, N TIPN
KABe NpoiovToC O€ EUpw NPENEI va anoBnKeUTEl w¢ apiBPOC Pe unodiaoToAn, n.x. 4,25 .

2Ta oxoAcia, yia va OlsukoAuvBEi n Aeiroupyia Toug, undpxel n avaykn anobnkeuong dEBOUEVWV YIA TOUG
KaBnynTEG, TOUG HaBnTEG, Ta TUAKATA, Ta HABAUATA, TIC ANouadies, Toug Babupoulc Twv PadnTwy, kAn. Ta oTol-
XEid TwV pabnTwv nepIAaUBAvVoOUV TO OVOUATEN®VULO Kal TO NATPWVULO Toug. OnoTe PnopoUpe va noUle yia
apxn, OTI 0 Mivakag Je Ta oToIxeia Twv Yabntwv 6a poialel Pe Tov EnG:
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Enwvupo ‘Ovopa MNaTpavupo
Ounpou OdUooela ‘Ounpog
MnA€idng AxINEag MnA€ag

Eikdva 4-2. Zxe0o1ako¢ nivakag Je TO ENWVURO, TO OVOUA Kal TO NATPWVUKHO TV HadnTwv

Ap10punTIKOi TUNOI d€dONEVWV TNG SQL

Auo Baaikoi apiBunTikoi TUMOI dedopevwv nou unooTtnpidovtal anod Tnv SQL €ival o1 aképalol kai ol npaypa-
TIkoi apiBpoi. O1 aképaiol apiBioi dev Exouv UNodIAoTOAN, EVQ Of MPAYHATIKOI €xouv. H AEEn nou xpnoiponoiei
n SQL yia Tov opioyo nediwv akepaiou TUNou eival INTEGER, evw yia Tov opiopd nediwv npayuaTikou TUnou
eival FLOAT. O Mivakag 41 ouvoyilel dUo Baaikouc apiBunTikoug TUnoug dedopevwy TnG SQL yia aképaioug kal
npaypaTikouc apidpouc.

Tunog dedopévav | Mepiypagpn
INTEGER 1 INT AkEpalog apIBUOC (Xwpig unodiacToAr)
FLOAT ApIBUOG pe unodiaoToAn

Mivakag 4-1. ApiBunTikoi TUMoI dedopevmv FLOAT, INTEGER Tnc SQL

2T0 NAPAdEIYHA TWV TAIVIOV KIVNATOYPAPOU EMNOUEVWE MOU avapEPBNKe nNapanavw, To nedio «KOoTog»
eival aképaiou TUNou, dnAadn Tunou INTEGER. 210 napadelypa We Ta npoiovTa, To nedio «Tiun_npoiovToc»
gival npaypatikoU Tunou, dnAadr TUnou FLOAT yiaTi o1 TIHEC £XOUV Kal deKAdIKO HEPOC.

2e Jia Baon dedopévav MabnToloyiou yia Tnv anobnkeuon kai diaxeipion Twv 0edOUEVWY TOU OXOAEioU,
KaTaypa®eTal n nAnpo@opia yia Ta pabnuata Tou npoypdupaTtog onoudwv. ETol dnuioupyeiTal o nivakac
«MaBnua» nou anoteAeital anod TG oTHAEC «Ovoua» Kal «QPec» Kal 0 auTov anobnkeuovTal ol NANPOPOPIEG
yia OAa Ta pabnuata nou napakoAouBouv ol YabnTec Tou oxoheiou. O eBdopadiaiec wpec diIdackaliag Twv
padnuATwv nou anobnkelovTal aTn aTHAN «Qpec», eival aképalog apiBUOG.

'Ovopa Qpeg
JuoTtnuata Aiaxeipiong Baoswv Acdopévav kal EpappoyEG Toug oto Web | 5

Eikova 4-3. O oxeoiakog nivakag «Madnua»

>tnv Eikdva 4-3 BAénoupe Tov nivaka «Mabnua», oTov onoiov £xel anoBnkeuTel n NAnpo@opia yia To Ja-
Bnua «Zuotnuarta Aiaxeipiong Baoswv AOopEVOV Kal EpAPHOYEC Toug aTo Web».

AA@apiOunTIKOi TUNOI dedopévwv TNG SQL

O1 a\@apiBunTikoi TUMOI Oedopévmv unoaTnpifouv TNV anoBnkeuaon Keipevou, dnAadn cuPBOAOCEIPWY N
OEIPOV anod XapakTAPEG, yI' auTo kal ouxva ovopalovtal Tunol ‘xapaktipwv'. H A&En nou xpnoiponolei n SQL
yia TOV opIoO Nediwv TUNou xapaktipa (aAgapiBunTikou) ivai CHARACTER. H SQL divel Tn duvatoTtnTa opi-
opoU Tou peyeBoug pIag ogipdc xapaktpwy pe Tnv ékppaon CHARACTER(N), 6nou otn 6£on Tou N TonoBe-
TEITAI €vac aképPalog apiBpoOc nou dnAwvel To PEyeBoc Tou nediou, dnAadr) neplopilel TIC TIWEC o€ ueyeboc N. O
TUnog CHARACTER VARYING(N) rj VARCHAR(N) xpnaidonoigital yia Tn dnpioupyia nediwv TUNoU XapakTripwy
petapAnTou peyebouc N. O Mivakac 42 ouvowilel Toug TUNouc CHAR kai VARCHAR Tng SQL.



TUnog dedopEvmv Nepiypapn

CHARACTER(N) rj CHAR(N) Zeipd xapaktnpwv (cUPBOAWV) aTabBepou prkoug N. To PRKOC
N ava@EpeTal 0To WEYIOTOG MAKOG TG TIMAG. O1 TIUEG yia nedia
auToU Tou TUMOU NPENEI va ypapovTal JEoa o€ Jova €10aywyIKa
Y, nyx. ‘Niopyoc

CHARACTER VARYING(N) r; VARCHAR(N) | ZupBoAooelpd xapakTrpwv HeTaBAnToU WeyeBoug, peyioTou N.

Mivakag 4-2. A\papiBunTikoi TUNol dedopevav CHAR, VARCHAR Tng SQL

210 nNapadelypa Twv pabnudtwv TN NponyoudevnG napaypagou, To nedio «Ovoua_pabnuatoc» ival al-
(apIBUNTIKOU TUMOU Kal €neidr) KABs Ovopa xel SIaPopeTIKO NANBOG XapakTAPWV, TO CUYKEKPIKEVO nedio Ba
pnopouoe va opioTei w¢ Tunou VARCHAR(100) woTe va pnopéoel va anobnkeloel ovopata YeTapAnToU Heye-
Boug kal apkeTd pPeyaha ovoparta, péxpl 100 xapaktnpwyv. 1o MabnToAdyio Tou oxoleiou, éva Ao nedio nou
anoBnkeUETal yia Toug HabnTéG ival To GUAO Touc. To GUAO Wnopei va napel TIG TIMEG "Appev’ kal ‘OnAU’ iy o€
ouvTopia ‘A’ 1 '@". Z& auTn TNV NEPINTWON To PUAO pnopei va opioTei w¢ TUnou CHARACTER(1).

TUnoi1 SedoUEVMV YIa TNV NHEPOUNVIA KAl TV ®pPaA

Media nou anoBnkeUouv nUeEPopnvia i wpa Pnopouv va opioTolv w¢ Tunou DATE, TIME ) TIMESTAMP.
O TUnog DATE pnopei va anoBnkeloel dedopéva nou anoteholvTal anod 1o £toc (YEAR) pe TipéC and 0001 wg
9999, 10 pnva (MONTH) kai Tnv nuépa (DAY). O Tunog TIME pnopei va anodnkeUoel TIWEC Nou anoTeAoUvTal
and Tnv wpa (HOUR), Ta Aentd (MINUTE) kai Ta deutepoAenta (SECOND). O Tunog TIMESTAMP unopei va
anoBnkeUoel TIHEC MOU anoTeAouvTal ano To £TOC, TO Yva, TNV NUEPA, TNV ®PA, Ta AENTA kal Ta dEUTEPOAE-
nta. O MNivakag 43 ouvowilel Toug TUNoug DATE, TIME kar TIMESTAP.

TUnog dedopEVmV Nepiypapn

DATE, TUOnoi dedopEVMV YIa TNV NUEPOUNVia kal TNV wpa. AnotehouvTal
TIME, anod aképaioug apiBpoug (YEAR, MONTH, DAY, HOUR, MINUTE,
TIMESTAMP SECOND) kal napioTavouv andAUTEG XPOVIKEG OTIVHEG.

Mivakac 4-3. Tunor dedopévwv DATE, TIME kai TIMESTAMP Tng SQL

Enopévwg, TIMEG Onwg ‘24062015 unopoUv va anoBnkeuTtolv o€ nedia Tunou DATE, TipéG onwg ‘'15:02:34
pnopouv va anoBnkeutolv o€ nedia Tunou TIME, evw TIMEC OnwG ‘24062015 15:02:34". 210 napadeiypa Tou
MabnToAoyiou, N nUepounvia yevvnong evoc pabnTn pnopei va anobnkeuTei og nedio TUnou DATE. XTov Miva-
ka 43 pnopoUpe va doUPE pia eyypapn aTov nivaka «Maéntrc» pe 1o nedia To «Enwvupo», To «Ovoua», To
«MaTpwvupo» kal Tnv «Huepopnvia_y&vvnong» Tou JabnTn/Tng HabnTpiac,

Enwvupo ‘Ovopa MNarpavupo Huepopnvia_lrévvnong
Ounpou Oduooeia ‘Opnpog 01051999
MnA&idng AxINEag MnAéag 24061999

Eikova 4-4. O oxeolakoc nivakac «Mabntnc» (Enwvupo. ‘Ovopa, Matpwvupo, Huepounvia_révvnone)

O1 TIWEG TUNOU NUEPOUNVIAG Kal WPAg Knopouv va ouykpiBoUv PeTAEl Toug aAAa kail va agaipebouv 1 npo-
oTebolv PeTaku Toug,



>10 MAPAPTHMA 4.1: O1 Tunol Asdopévwy TnG SQL yiveTal anapidunon 0Awv Twv TUNwv dEOOUEVHV MOU
unooTnpiel n SQL.

5

EpwTnoeig / ApaocTnpIOTNTEG
1) e Baon dedopévwV TAIVIWV KIVNKATOYPAPOU, Ti €idouc dedopéva anobnkeUovTal: a) oTo £T0C
dnuioupyiacg Tne Taviac, B) OTO OVOUATEN®VURO TOU OKNVOBETN Kal ) OTO KOGTOG OnpIoupyiac

NG Taviac;

2) NepiypawTe Tov TUMO Twv OedOPEVWY Yia évav nivaka «BiBAio» nou Ba anoTeAsiTal and Ta €&ng
nedia : TiTAog, Zuyypageac, EkdoTikog Oikog, TIWA.

ApaoTnpioTnTa

1) AiveTal o napakatw nivakag pe 6edopeva nou agopouv oe BiAia:
INiada ‘Opnpog 2003 18,37
EpwTokpiTog | Kopvapog, BitaévT{og | 1985 12,75

a) AnodwaTe ovopata ata nedia Tou nivaka.
B) AiakpiveTe Ta nedia Tou nivaka o€ apidunTIkou, aA@apiBunTikoU TUMOU Kal TUNOU NUEpoUnVviac-

WPaAc.

Y) AnodwoTe TUnouc dedopévwv TG SQL os kaBéva anod Ta nedia Tou mivaka.



4.1.2 Anpioupyia Mivaka

Z10)0! / Mpoodokwueva AnoTeAéoHaTa
'@' O pabnTAg/Tpia npénel va gival Ikavog/n:
e va dnuioupyei nivakeg og nepIBarov ZZABA
e kabopilel NepIOPIOUOUC OTa Nedia OXECIAKWY NIVAKWY
e avayvwpilel kal va kabopilel To KUPIO KAEIDI O OXETIAKOUG MiVAKES Kal Va TOUG ONMIOUPYEI
HE KUPIO KAEIDi o€ nepIBaiov ZZABA

e va avayvwpilel Ta Eva kA€IdIG o€ oXeolakoUc NiVAKES Kal va dnuIoUPYEi NEPIOPIOHOUC
EEvav KAedIWV o€ nepiBailov ZZABA

MeTa TNV Napouciaocn Bacikwv TUNwV dEGOUEVWV UNOPOUKE va dnMIOUPYNCOUKE NIVAKEC XPNOIHOMNOINVTAG
™ YAwooa SQL. H evtoAr Tng SQL nou pag divel autr) T duvatdTnTa eivai n CREATE TABLE, n onoia xpnoi-

HOMoIEITal WG EEAC:

CREATE TABLE <évoua mivaxo>

(
<évoupa octnAng 1> <tUmog othAnc 1>,
<tUmo¢ othAnc 2>, <bébvopa oTHAnG 2>,
<évoua otHAng N> <tUmo¢ oTHAng N>
)

AnAadn, Eexivape dnAadn pe Tn epdon CREATE TABLE, akoAouBoUpevn ano €vav 1) NEPICOOTEPOUG KEVOUG
XAPAKTAPEC Kal KaTonv YpAPOUKE TO OVOUA Tou nivaka nou BEAOUPE va dnuioupynooule. KaToniv avoiyoupe
napeveeon ‘(* kal ypA@OUPE Ta ovOUaTa Kal ToUG TUNOUG OEDOUEVWY TwV OTNA®V ToU nivaka. Ma kabe aTtnin
(nedio) Tou nivaka kabopilouye To OVOUA TNG Kal KETA Ano €va N NEPIOCTOTEPA KEVA TOV TUMO OEDOPEVWV TNG
otANG. O1 TUnol OedoUEVWY Eival AUTOi NMOU NAPOUCIACTNKAV OTNV NPONYoUpEVn evoTnTd. Ol OpIoHOI Twv
otnAwv PETAEU Touc diaxwpilovTal Pe kKoupa *,'. ‘'OTav oAokANPwOEi 0 0pIoHOC TwV OTNAWV KAEIVOUPE TNV Na-
pévBeon ‘)’. Kevog XapakTnpag npenel va undpyel avapeod oTo Ovopda Kal Tov TUNo kAbe aTnAng.

Av gnioTpéWoupe oTa napadeiypaTd pag, yia va dnuioupynooude Tov nivaka Maénua, 6a ypayoupe Tnv
€€NG evToAn:

CREATE TABLE M&énuo

¢
Ovopo VARCHAR(100),

Qpec INTEGER

O nivaka¢ Mabnua anoteheitar and dUo nedia: ‘Ovopa kai ‘Qpec. O TUNOC Tou nediou "Ovopa" €ival oup-
BoAooeipd pexpr 100 xapakmpwv (VARCHAR(100)), evw o TUNoG Tou nediou "Qpec" eival akEpaiog apiBpog
(INTEGER).

Ma va dnuioupynooule Tov nivaka MabnTnic onwe napouaialetal atnv Eikdva 44, npoobeTovTag To nedio
«®UANo», Ba ypawoupe TNV €ERC EVTOAR:
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CREATE TABLE Ma6ntfc

(

Endvupo VARCHAR(S50),
Ovoua VARCHAR (50),
Natpdvupo VARCHAR (50),
Huepounvia T'évvnong DATE,
@®0Ao CHAR(1)

)

Ta nedia aA@apiBunTIKOU TUNOU «Enwvupo», «Ovoua» kai «MaTpovupo» ival TUNOU XapakTnpad HETABAN-
ToU peyEBouc pe pnkog €wc 50, onAadr VARCHAR(50). To nedio «Huepopnvia_lévvnong» sival TUNou nuepo-
pnviac, dnAadn DATE, evw To nedio «®UAo» eival €vag xapakTtnpac (‘A’ ) '0").

MpokaBOPICHEVEC TIMEC KAI NEPIOPICHOI OTIC TIHEG TWV NEJiWV

Kata Tn onuioupyia mvakwv We Tnv evtoAry CREATE TABLE pnopouUv va kaBopioToUv npokaBopIopEVES
TIMEG Kal MEPIOPIOKOI Yia Ta Nedia TwV MIVAKWV.

MpokaBopiopévn TIPN NEdiwv
Kata tnv sicaywyn ddouevwv O Evav nivaka, ival moavo KAnoleg TIHEG NEdIV va Pnv €ival yVwoTEG,

OnoTE va PNV €I0ayovTal. 2€ auTh TNV NepinTwon, To nedio Ba £xel Tnv TiWR NULL, nou onuaiver OTi dev Exel
gloayOei Tipn.

lNa napadeiypa oTav yivovTal eyypa@ec Jabntwv oto MabnToAoyIo Tou OX0oAEiou, UNopEi va pnv eloayeTal
N NUEPOUNVia yevvnong Tou padnTr WEXP! EKEIVOG va MPOCKOMICEl TO MIOTOMOINTIKO YEVVNONG. Z€ auTh TV
nepINTWonN N nuepopnvia yevvnong exel Tnv TipR NULL PEXpI va yivel eloaymyn Hiag €yKupng NUEPOKNVIAG,

MpokaBopiopévn TiEN (default value) oc €va nedio onyaivel 0TI av dgv kaBopIOTEl AAAN TIPA KATA TNV
eloaywyn 0edoUEVWY, XPNOILONOIEITAl Hia TIMA Nou £xel kaBopioel 0 oxedlaoTng TNG Baong Aedopevay.

lNa napadeiypa, av oto MabnToAOyIo KATaxwpeiTal n NoOAN kaTaywyng Twv JabnTwv evoc oxoAeiou, To ne-
0io auTd Ba pnopouaoe va Exel NPOKABOPIGUEVN TIUNA OUYKEKPIKEVN NOAN Mn.X. «ABrva» av NPOKEITal yia OXOAEio
TNG ABrjvag kal avauéveTal ol NEPICOOTEPOI aBNTEG va £xoUV kaTaywyn and Tnv ABrva. Z€ auTh TNV NeEPINT®-
on n npokabopIopEVN TIKA SIEUKOAUVEI TNV €loaywyn 0edopéVwY epOooV OV €ival anapaiTnTo va EI0AyETal PE
KAOe véo wabnTr, aAAa dnuioupyeiTal auTopaTa and To oUOTNa.

2Tnv yAwooa SQL, ol npokaBopIoUEVEG TIWEG NeplypagovTal oTnv evioAr] CREATE TABLE e Tnv ouvTagn
DEFAULT <Tiun> dinka and Tnv neprypa@n Tng avrioToixng oThANG.

To napadelyya dnuioupyiac Tou nivaka MabnTng Ba yivoTav eNopévas :

CREATE TABLE Moa6ntnig

(

Endvupo VARCHAR(50),

Ovopa VARCHAR (50),

Natpdvupo VARCHAR (50),
Huepounvia I'évvnonc DATE,

dGAo CHAR(1),

né6An VARCHAR(50) DEFAULT Aerva’

)



Nepiopiopoi

Suyva eival avaykaio va enipAnBolv nepiopiopoi oTa dedoyeva yia va eEaopalioTei n opBOTNTA Kal N ake-
paioTnNTa Touc. OI MEPIOPIOKOI UE TOUC 0Mnoiouc Ba aoxoAnBoUpE O QuTNV TNV UNOEVOTNTA €ival: NEPIOPICHOI
unap&iakng akepaidTnNTac, NepPIopIopoi KUpIou KAEIBIOU Kal NEPIOPIOHOI avapopIKnG aKepaloTNTAC.

Nepiopiopoi unap&lakng akepaloTNTAG

O1 nepIopIopoi auToi Pnopei va agopoulv aTtnv Unapén i Jn TIHWV o€ Kanolo nedio nivaka kai ekppalovTal
o€ yAwooa SQL pe Tic ppdoeig NULL kar NOT NULL. H Aé€n «NULL» onpaivel kayia TIUR kal Xpnoiponoleital

yia nedia nou eival anodekTo va pnv £xouv TIN, eva N epdon «NOT NULL» xpnaiyonoisital yia nedia nou dev
ENITPENETAI VA NV £XOUV TIUN.

210 napadeiypa Tou MabnToAoyiou, n KaTaxwpnon HabnudaTtwv Xwpic TiTAoug dev eival anodekTr, onoTe n
dnuioupyia Tou nivaka Mabnua Ba £npene va ypa@Tei npoodeTovTag SinAa oTo nedio

«Ovopa» Tn epacn NOT NULL, wc €&nc:

CREATE TABLE M&8nua(

Ovopa VARCHAR(100) NOT NULL,
Qpec INT

)

Mapopoia, aTov nivaka MabnTnic, n KaTaxwpnon HabnTwv Xwpic To OVOUATEN®VUMO Toug dev gival anode-
KTr), ondTe Kal oTa duo nedia kabopileTal o neplopiopoc NOT NULL woTe va anogeuxBei n eiloaywyn paéntwv
XWPIC OVOUATENMVULO.

CREATE TABLE M&8nua(

Endvupo VARCHAR(50) NOT NULL,
Ovouo VARCHAR (50) NOT NULL,
Hotpdvupo VARCHAR (50),
Hpepounvia Tévvnong DATE,

ouro CHAR(L),

néan VARCHAR(50) DEFAULT ‘aAshva’
)

Mepiopiopoi KUPIOU KAEIBIOU

To kUpIo KAEIdi EVOC OXeTIaKOU Mivaka €ival éva nedio fj ouvouaopog nediwv Nou yia KABE ypapun Tou ni-
vaka €xel hovadikn Tiur. O NePIOPITUOC Tou KUpIou KAIdIoU Yropei va kabopiaTei aTnv evioAr) CREATE TABLE
pe Tn oUvTagn PRIMARY KEY (<nedio i nedia>). H ppaon PRIMARY KEY (<nedio i nedia>) npooTiBeTal WeTd
TOV OpIOKO TwV OTNA®V TOU Mivaka oTnv evtoAry CREATE TABLE.

Ac enavéNBoupe oTo napadelypa Tou MabnTohoyiou kal oTov nivaka Maenua nou dnuioupynonke npon-
YOUHEVWC. 'Evac opBoc axediaopog Tne Baonc dedopevwv mBAANel Tov kaBopiopd KUpIoU KAEIDIOU G OAOUG
TOUG nivakec nou Ba dnuioupynBouv. Apa oTov nivaka Mabnua npenel va npooTedei KUpPIo KAIDI. Z€ auTh TNV
nePINTwoN EMIAEYOUHE wC KUPIO KAEIDI TO OVOMA TOU padnuaTtoc, To onoio BewpoUle OTI ival ovadiko, n.x.
«®uoiki A’ Ta&ne», «Mabnuatika I Ta&nc», k.0.k. Apa n dnyioupyia Tou nivaka Maenua 6a cupnAnpwOei wg
€ENG:



CREATE TABLE M&©nua

(
Ovoua VARCHAR(100) NOT NULL,

Qpec INTEGER,
PRIMARY KEY (Ovouo)
)

>10 napadelypa Tou MabnTohoyiou, BEAOUPE o1 paBnTEC eniong va diakpivovTal JETAEU Toug Ye povadiko
TpoONo. AuTo epapuoleTal kal oTnv NPAagn oTo PNTPWO PABNTwv Tou OxoAciou. Kata Tnv yypagr Tou OTo
BIBAIO TOU UNTPWOU HadNTwv, KABE uabnTAg anokTa évav Povadiko ApiBud MnTpwou. XTnv Baon Asdopevwy
MabnToAdyio autd ulonoleiTal Je TNV Npoadbnkn Tou nediou AM aTov nivaka MaénTnc kai Tov KaBopiouo Tou
nediou w¢ kKUpIoU KAEIBIOU WG €&Nc:

CREATE TABLE Mabntrc (

AM INT,

Endvupo VARCHAR(50) NOT NULL,
Ovoua VARCHAR (50) NOT NULL,
Natpdvupo VARCHAR (50),
Hpepounvia T'évvnong DATE,

ouvho CHAR(1),

né6an VARCHAR(50) DEFAULT taAerva’,
PRIMARY KEY (aM)

)

AuTO onpaivel 0TI aTov nivaka de Pnopouv va sioaxBouv dUo PabnTeC e Tov idio ApIBud MnTpwou. MNepi-
OpIOHOI avapopIKNC akepaidTNTAg

O! NePIOPIOHOI avapopIKNG akepaldoTnTac kabopilouv OUCXETIOEIC YETAEU TwV Nediwv dIAPOPETIKWY MIVA-
kwv, dnAadn Ta &va kAedid. O nepiopiopog EEvou kAidIou otnv yAwooa SQL kabopilel 0TI To nedio evog
nivaka B avagépeTal o€ €va nedio evoc AAAou nivaka A, ENOUEVE oI TIEC Tou Nediou aTov nivaka B npenel va
UNApXouUV OTO avTioTOIXO NEdIo oToV nivaka A.

O1 nepiopioloi avapopIKnG akepalioTTac neplypagovral otn yA\wooa SQL pe tnv ékppaon FOREIGN KEY
(<nebdio>) REFERENCES <nivakag avagopac> ( <nedio nivaka avapopac>) .

210 napadeiypd pag Tou MabnTohoyiou, ol HABNTEC Tou oxoAeiou yypagovTal KAbe Xpdvo nou PoiTolv
0€ OUyKekpIdevn Ta&n (A, B, i IN). Kabe pabntng nou 6a goimioel napandve ano éva £Tog aTo idlo oxoAeio Ba
€Yypapei ToUAaxIoTov pia popd o€ kaBe TGEN nou Ba @oitoel. MNa va KkaTaypagei auTr n nAnpogopia oTn
oxealakn Baon Acdopévayv, Ba npenel va dnuioupynBei évag vEog nivakag o onoiog va eMITPENEl TNV Eyypagn
padnTwv o oXoAIKa £TN Kal TAEEIC. € QUTOV TOV Mivaka Nou PNoPOURE va ToV OVOUAcoupe EyypapniMaénTn,
auTo nou npénel va dnuioupynBei ival éva nedio nou va TauTonolei kABe padnTn. To nedio auTo sival o apiBUog
punTpwou (AM) Tou paénTr. O AM pabnTr npénel va ouvodeUeTal Kal and To oxXoAIkd £TOC kal TV Tagn aTtnv
onoia eyypdeTal o JabnTnc. Apa o nivakag Eyypa@nMabnTr 6a £xel Tnv €EAG Hop@n:

AM_Ma6nTn ZxXOA_£T10G Tagn

Eikova 4-5. O oxeolakog nivakag «Eyypapn Mabnti» (AM_MabnTr), ZxoA_gTog, Tagn)

To nedio AM_MabnTn avagépeTal o€ abnTeG nou eival ndn kataxwpnyevol otov nivaka Madntic. Ma va
eEaopaNioTei auth N avagopikn akepaidTnTa, To nedio AM_MabnTr npénel va sival Evo kAeISi Nou avagepeTal
oTo nedio AM Tou nivaka MabnTig.
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‘Eva eminA\éov onpeio nou npenel va JIEUKPIVIOTEI yIa TOV OUYKEKPIYEVO nivaka, €ival To KUpIo KAEIDi Tou,
dnAadr| To nedio ) Ta nedia nou npénel va ival Jovadikd yia kabe eyypar). A KAVOURE HEPIKEG NAPATNPNTEIG:
- O AM_Mabntn 0¢ pnopei va sival povadikoc yiaTi kaBe padnTn pnopei va yivouv NoAEC eyypapéc (oTnv
A’, Tn B' kai T ' TG&N)
- To nedio ZxoA_£T0C O Pnopei va ival povadiko yiaTi o€ kKAOe OXOAIKO £TOC €yypa@ovTal MOANOI HabnTEC
OTO OXOAE€i0.

Enopévag To KUpio kAsIdi Ba ival ouvduaopog Kanolwv nediwv. SUYKeKpIMEVA, Ba gival 0 ouvduaopoc Twv
nediwv (AM_MabnTr, ZxoA_£T0G) woTe va eEacpalileTal 0TI kB padnTnc Ba eyypageTal ovo pia popa ava
OXOAIKO £TOG O€ KdAnoia Tagn.

Apa n dnuioupyia Tou nivaka Pnopei va yivel Je Tnv €En¢ evtoAn SQL:

CREATE TABLE EvypoeiMa8ntn
(

AM Mabntr INT,

ZxoA étoc CHAR(9),

T&En CHAR(L),

PRIMARY KEY (&AM Mabnti, SxXOA €10Q),

FOREIGN KEY (&M Mabntr) REFERENCES Mabntrg(AM)

)

Mapatnpoupe OTI 0 TUNOC Tou nedio AM_MabnTr €ival INT, idio¢ pe Tov TUMO Tou nediou AM gTov nivaka
MabnTtnc. Autn €ival anapaitntn npolnoBeon yia Tnv dnuioupyia Tou neplopiopou EEvou kAidioUu (FOREIGN
KEY) oTtov nivaka Eyypa@rnMaént.

210 id10 napddeiypa, &vac pabntng naipvel ypanto Babud ota pabnuaTta TnG TAENG nou £vac PadnTng
naipvel évav ypanTo Badud ota Yabrnuara Tng Ta&ng nou napakoAouBei yia KABe OxXOAIKO £TOC NMOU POITA OTO
OX0A€io. Apa undapxel CUOYETION AVAPEDA OTOV PabnTn Kal Ta JabnuaTa yia TV Kataxwpnon Tne ypanTng
BaBuoAoyiac. H ouoxETion auTr npenel va uhonoindei aTn oxeoiakn Baon Asdopévav e éva VEO nivaka o onoi-
0¢ 6a ouoxeTilel Tov ApIBuO MnTpwou Tou KabnTr Ke To padnua oTo onoio kataxwpeital n BaduoAoyia Tou,
OUMNANPWUEVO WE TO OXOAIKO £TOC. Z€ AUTOV TOV Mivaka, To KUPIo kAEISi, dnAadr) To nedio nou npénel va eival
povadiko yia KABe gyypar) ToV Nivaka gival o ouvduaopog Twv nediwv ApiBuoc MnTpwou Mabntr, ZX0oAIKO
'ETog kai ‘Ovopa Mabnuartoc, £To1 WOTE:

- va €ivai duvato va eioaxboulv Babyoi yia OAa Ta (SIaPopeTIKA) YabriuaTa kanoiou palntn, va pnv ivai

duvarov va eloaxBei napandvw anod évag Babuog ava padnTn, Jabnua kai aXoAIKO £TOC,

- va gival duvatov va gioaxbolv ol Babpoi OAwV Twv PabnTwv oc KABe Padnua nou napakoAoubouy,

- va eivar duvaTtov va eloaxBouv Babuoi kanoiou YadnTr oTo idio Padnua yia dIapopeTIKA OXOAIKA £TN O€

nepinTwon enavaAnyng Tng idiag Ta&ng (kati nou dev ival EMBUPNTO QUOIKA aAAG npenel va npoBAEPOEei
070 ZABA).



Enopévawg n dnuioupyia Tou nivaka yia Tig ypanTeg Babuoloyieg Ba Exel we eENC:

CREATE TABLE TI'pomtégBaBuédcMabnti
(

AM Mo®ntry INT,

£xoA_étoc CHAR(9),

Ovopo_Madnuatog VARCHAR(100),

Babudc FLOAT,

PRIMARY KEY (&M Mabntfh, SxoA €tog, Ovouo Moadnipatog),
FOREIGN KEY (&M Mabntr) REFERENCES Madntrg(aM),
FOREIGN KEY (Ovoua Mabrpoatog) REFERENCES M&énua(Ovouo)

)

MapaTtnpoupe 6T 0 TUNOC Tou nedio AM_MalnTn ivail INT, idio¢ pe Tov TUMo Tou nediou AM gTov nmivaka
MabnTnc kai o Tunog Tou nediou ‘Ovopa_Mabnuarog sival VARCHAR(100), id1og e Tov TUMo Tou nediou ‘Ovopa
oTov nivaka Maenua.

210 MapdapTnua 4.2: Anpioupyia Mivakwv oto Zxeciakd ZABA MySQL napoucidletal ouvonTikd N
onuioupyia nivakwv oTo nepiBaiov Tou ZABA MySQL pe Tn Xprion Tou epyaieiou MySQL Workbench.

a— EpwTnoeIG / ApaoTnpIOTNTEG
1) AvaTpéETe aTnv Aoknaon 1 TnNG NponyoulevVNC VOTNTAC, UE TA NAPAKATW OEGOUEVA NOU APOPOUV

o€ BiBAia:
INGda ‘Ounpoc 2003 18,37
EpwTokpITOG Kopvapog, Bitaévt{og | 1985 12,75

a) NepiypayTe mBavouc nepIopIoPoUC NMOU va apopouv aTa napandve dedopeva.

B) EvTonioTe To KUPIO KAEIDI TOU nivaka fy av €ival anapaitnTo NPOTEIVETAl TNV NPOTBNKN KATAAAN-
AOU KUpIOU KA€IDIOU OTOV Mnivaka.

y) FpayTe Kal EKTEAEDTE TNV €VTOAN TN SQL yia Tnv dnyioupyia Tou nivaka.



4.2 SQL Zxeoiakn NAwooa XeipiopoU Aedopévwv (DML)

Z1oxo! / NMpoodokmpeva AnoTeAéopara
O pabnTncg/Tpia Npenel va givai Ikavog/n:
e Va NePIYPAPEl TA XAPAKTNPIOTIKA TNG MAwooac XeipiogoU Asdopevwy (DML)

e va diakpivel Tn onpacia TV Nwoowv Xelpiogou AeGOUEVWY OTNV 0pYAvwon kai diaxeipi-
on Twv Baoswv Aedopévwv

Mia Nwooa XeipiogoUu Asdopévav (Data Manipulation Language DML) xpnoiponoigital and Toug oxedia-
OTEC MPOYPAUMATIOTEG Kal and Toug SIAXEIpIOTEC Baoewv AcDOUEVMV YIa TOV XEIPIOKO TwV dedopévwy, OnAadn
yia va gioaxbouv, va evnuepwBoulv, va diaypaPolv Kai va avaktnBouv Ta dedopéva TngG Baong.

Ta oxeolaka ZABA xpnoigonoloUv kata kavova Tn yAwooa SQL yia Tov XeIpiono Twv dedouevwv. H yAwooa
SQL DML eniTpénel TV NEPIYPAPH EVTOAWV EI0AYWYNC, EVNHEPWONG, SiaypaPnc Kal avakTnong Twv dEO0PEVRV
TV MIVAKWV.

>tnv evotnTa 4.2.1 napouaialovTal eVToAEG eloaymyng dedopévwy nou unooTtnpilel n SQL, otnv evotnTa
4.2.2 napoualalovTal EVTOAEG eVNUEPWONG DEOOPEVMV, EVW OTNV evoTnNTa 4.2.3 napouaialovtal eviohéc dia-
ypaenc. O1 evoTnTeg 4.2.4, 4.2.5 kai 4.2.6 napoucialouv Bacike EPWTHOEIG AVAKTNONG.



4.2.1 Eicaywyn Asdopévmv o€ Mivaka Zxeociakng BA pe SQL

Z10x0! / Mpoodokwueva AnoTeAEoHaTa
O pabnTng/Tpia Npenel va givai Ikavog/n:
e va €10ayel 0edOUEVA OE NiVAKEG ZXeTlakou ZABA

e va Xpnoidonoiei TNV evroAry INSERT INTO Tng SQL yia Tnhv eloaywyr dedOUEVWY
e va ypagel evtoAéc INSERT INTO yia ouykekpipéva npopAnpata

H sicaywyn dedopévwv O nivaka OXEOIaKNG Baong Asdopévwv npaypatonoleital he Tnv evroAr INSERT
INTO Tn¢ SQL. H aUvTa&n Tnc evroAng INSERT INTO oTn YevIKri) TNG HOPPN Eival:

INSERT INTO <évopa mivako> VALUES (tipn 1, tipd 2, tipf 3, -..)

Me Tnv napanavw €vToAn €I0AyETal Jia VEA ypauun oTov nivaka nou kabopiletal otnv evroAr. O1 TINEG nou
elodyovTal ota nedia Tou nivaka kabopilovtal péoa oTnv Napéveeon XwpILOHEVEG e KOUMA. O1 TIUEG AUTEG
avTioTolxi(ovtal o€ 0Aa Ta nedia Tou Nivaka Kal PE TN O€Ipd Nou auTd £Xouv kaBopioTei katd Tnv dnuioupyia
TOU nivaka.

Eicaywyn eyypapwv kadopifovrag TINEG yia OAa Ta nedia Tou nivaka
la Tnv el0aywyn Twv oToIxEiwv Tou Jabntn MnAsidn AxiAAéa oTov nivaka MaénTnc, ypagoupe o SQL Tnv
NAapakaTw eVTOAN:

INSERT INTO Moéntrc VALUES (863, ‘MinAeidng’, ‘AxLAAéoc’,
‘lInAéac’, ‘19990624’ , ‘A’, ‘ABARva’)

210 napadeiypa autod Bupiloupe OTI aTnv evroAny CREATE TABLE Tou nivaka MabnTng kaBopioTnkav Ta
nedia Ye Tn oeipa: AM, Enwvupo, ‘Ovopa, Matpwvupo, Huepounvia_yevvnong, ®UAo, MOAN.

Mapatnpoue OTI N TIPN TNG NUEPOUNVIAC EI0AYETAl PE TN HOPXT 'ETOCUNVaCnKEPa’.

MeTda Tnv ekTEAEON TNC napanavaw evtoAng INSERT INTO, o nivakag Mabntng Ba £xel Tnv €€ popen:

AM |Enovupo (Ovopa |Martpavupo | Hpepopnvia_révvnong | ®UAo | MoAn
863 |MnAeidng | AxiMéag | MnAéag 19990624 A Abrva

Eikova 4-6. O oxeoiakoc nivakag MabnTic YeTa Tnv eioaywyn dedopévwv Pe Tnv evtoAr INSERT INTO

Eicaywyn eyypapav kabopilovrag TIHEG yia HEPIKG and Ta nedia Tou nivaka

H eicaywyn TIH®V yia Jepikd Jovo and Ta nedia evog nivaka, f yia Tnv aAhayn Tng oipd Twv nedinv kata
TNV €l0aywyn TIMWV, Ynopei va Xxpnoigonoindei n evroAn INSERT INTO pe Tov €€A¢ Tpodno:

INSERT INTO <évopa mivako> (Medlo 1, Medio 2, Nedio 3, ..)
VALUES (tipn_ 1, tiph 2, tiphd 3, --.)
H Tipun_1 6a sioayBei oTo Medio_1 Tng ANioTag, n TIUA_2 oTo nedio_2 K.0.K.
>T0 Napadelyyd pac pe Tov nivaka «Mabntic», av 0ev yvwpiloUPe akOUa TNV NPEPOUNVIA YEVWNONG VoG
paénTr al\a Béloupe va €iodyoude Ta unohoina nedia Tou, PNOPOUME VA XPNOILOMOINCOUKE TNV EVTOAN
INSERT INTO wc €€n¢ yia va €10ayoupe Ta aToIxeia Tne padnTpiac Ourpou OdU0OEIaC:

INSERT INTO Mabntrc (AM, Endvupo, Ovouo, Matpdvupo, SGA0)
VALUES (864, ‘Ounpou’, ‘08Goocsia’, ‘Ounpog’, ‘©’)



META TNV ekTEAEON TNG Nnapanavw evroAng INSERT INTO <nivakag> (<nedia>) VALUES, o nivakag Mabn-
NG Ba &xel TNV €EAG popen:

AM | Enwvupo |[‘Ovopa |Marpwvupo | Huepopnvia_lévvnong | ®UAo | MoAn
863 |MnAeidng | AxIMéag | MnAéag 1999-06-24 A Abrva
864 | Ounpou Oduooeia | ‘Ounpog NULL 0

Eikova 4-7. O oxeolakoc nivakac Mabntic YeTa Tnv sioaywyn dedopévwv Pe Tnv evtoAr) INSERT INTO
<nivakag> (<nedia>) VALUES

Mapatnpoupe 0TI oTo nedio Huepopnvia_évvnong yia Tn pabnTpia Ounpou Oduoceia, n Tiun €ivar NULL
€poOoov dev €xel eloaxBei akopa. ApyoTepa PNOPOUKE va EVNHEPWOOUE TO Nedio Huepounvia_revvnong yia
TNV OUYKEKPIYEVN HadnTpia e TnVv evtoAr} UPDATE nou napoucialetal oTnv €NOPevVn evoTnTa.

Eniong napatnpoupe o011 oTo nedio MoOAN, napdAo nou dev lodyape TIUA yia Tnv JabnTpia Opnpou 0dUo-
o€1a, N TIUA £xel kaBopiaTei og 'ABrva’, epdoov kaTta Tn dnyioupyia Tou nivaka sixayde kabopioel 0TI Ba €10a-
YETAI 1 OUYKEKPIKEVN npokaBopiopévn Tiun (DEFAULT).

D EpwTnosig / ApaoTnpioTnTeg
1) AnpioupynoTe Kal eKTEAEOTE TIG KATAANNAEG SQL EVTOAEG yIa va €I0AYETE TIC EENG EYYPAPEC OTOV
nivaka MaénTnc:
865, Tewpyiol’, Tewpyiog, ‘AnunTpiog’, NULL, ‘A", *@gocalovikn’
866, ‘Mnva’, ‘Mapia’, ‘Mivwac’, *1998-07-05', ‘@', *HpakAeio’
867, ‘Xaviwtakn’, ‘ABnva’, ‘Mavouooc’, '1998-07-19’, ‘@’
868, ‘PeBupviwTakng, ‘OpeaTnd’, ‘TouAiog, '11998-07-31, ‘A’

2) FpaAwTe Kal DOKIUAOETE va eKTEAEOETE evToAr SQL yia Tnv eloaywyr padnTn pe ApiBuo MnTpwou
Kanolov anod Toug apiBpoUc nou xete NN elodayel. Ti napatnpeite; Eival QKT n €loaywyn;
AITIoOAOYNOTE TNV anavtnorn oac.

3) ZUAAEETE dedopéva HabnTwv TS Tagnc oag nTwvTag Tn Bonbeia Tou/TNG KabnynTr/ TPIAg oag
yia Tnv avalntnon Twv ApiBuwv MnTpwou pabnTohoyiou nou diatnpei To oxoAeio.

4) AnpioupynoTe Kal EKTEAETTE TIG eVTOAEG SQL yia TNV eloaywyr Twv OeDOUEVWV Nou CUAEEATE
OTnV NPONYOUHEVN AOKNOT).

5) AvaTpeETe oTnv Aoknon 1 TnG nponyoUHeVNG EVOTNTAC, KE TA NAPAKAT®W OeSOUEVA NOU aPpopolV
o€ BiBAia:

INiada ‘Ounpog 2003 18,37
Epwtokpitog | Kopvapog, Bitogvtlog | 1985 12,75

FpAWTE Kal eKTEAEDTE TIG EVTOAEC TNC SQL yia TV €l0aywyr TwvV Napanavw dedOUEVWV OTOV
nivaka nou dnuIoupynoaTe aTa nAaioia Tng nponyoupevNnG evoTnTac. Znueiwon: EiodyeTe dedopéva
Kal yia To KUpIo KAEIDI MOU evTonioaTe Kal ONWIOUPYNOATE OTNV NPONYOUKEVN EVOTNTA.



4.2.2 Evnpépwon Eyypapwv NMivaka Zxeociakng BA

Z10xo1 / NMpoodokwpeva AnoTeAéoHara
'@' O pabnTncg/Tpia Npenel va givai Ikavog/n:
e va ypagel kai va ekTelei evtoAec UPDATE yia Tnv EVNUEPWON EYYPAPWVY OE ZXECIAKO
>UoTnua Aiaxeipiong Baoewv Asdopévav

H evnuépwan TV £yypapwv nou £Xouv anobnkeuTei o€ nivaka Zxeolakng Baong Aedopévwv npayuaTtonol-
eital otn yAwooa SQL pe Tnv evtoAry UPDATE. ZTnv evToAr autr kaBopileTal o nivakag aTov onoiov 6a yivouv
EVNHEPWOEIC KABWC Kal &va oUVOAO NPOTACEWV MOU NEPIYPAPOUV TIC EVNHEPWOEIC TwV Nediwv Tou nivaka. H
YEVIKN Hop®r) TNG evToAng UPDATE eival n €&ic:

UPDATE <mivoxoag>
SET <mpotéoeig svnuépwong mediwv tou mivokro™>

‘EoTw 0TI oTo Napadeiypd pag (MabnToAoyio) kal CUYKEKpPIPEVA OTov Mivaka Madnua BENOUE va evnpep®-
OOUME TNV TIPN Tou Nediou ‘QPeC £T01 WOTE OAA TA KaTaxwpnuéva padbruara va €xouv 3 wpec didaokahiac. H
EVNUEPWON auTn yivetal Pe Tnv evroArn UPDATE wg €&nc:

UPDATE M&6nua
SET Qpec = 3

>TnNV NapakaTw €ikova, BAéEnoupe Ta dedopEva Tou nivaka Mabnua Yeta Tnv ekTéAeon TG eviohnc UPDATE
YIa TNV EVNHEPWON TWV WPWV TWV HaBNUATWV:

‘Ovopua ‘Qpeg
JuoTtnuata Aiaxeipiong Baoswv Acdopévav kai EpappoyEC Touc oto Web | 3

Eikdva 4-8. O oxeolakog nivakag Mabnua peta tnv ekteAean TnG evioAng UPDATE

H evtoAr) UPDATE pnopei va xpnoigonoinBei kai w¢ evnuepwon We avalitnon Twv eyypapwy nou 6a evn-
pEPWOOUV, dNAAdH evNUEPWON UNO GUVBNKN. € QUTH TNV NEPINTWON, YNOPOUE VA XPNOILONOINCOUKE TV
ékppaon WHERE o€ yevikr Hopgr wg EnG:

UPDATE <mivoxkog>
SET <mpot&oetig evnuépwong mediwv tou mivarko>
WHERE <ocuvernxkn ovolnitnong>

210 nNapadelyda Tou nivaka «Maenua», n evnuépwaon OAwv Twv JabnuaTwv nou €xouv Kataxwpnoei Ye 5
wpeg d1dackaliag woTe va yivel allayn Twv wpwv o€ 3 yiveTal wg €ENG:

UPDATE M&6nuo
SET Qpec = 3
WHERE Qpec = 5

Me auTr TNV evToAn Oe Ba evnuepwBoUV OAEC oI EyyPaPEC HaBNUATWY, AAAG POVO QUTEC MOU IKavomnolouV
TN Ouvenkn nou undapxel Yeta Tn Aé€n WHERE.



5

EpwTnoEeIG / ApaoTnpIOTNTEG
1) AvaTtpéEte oTnyv evoTnTa 4.2.1 dnou £yive eloaywyn aTov nivaka MabnTnig Tng Yabnrpiag OdUo-
oeiag Ounpou Xwpic va kabopioTei N nUEPOUNVia yévvnang TnG.
a) Moia ouvenkn npenel va kabopioTei yia va evnpePWOEi N NUEPOMNVIa yévvnang Hovo Tng ou-
YKEKPIUEVNG HaBATPIAG;
B) MpawTe kai ekTeAETTE TNV VTOAR SQL nou Ba evnuepwael To nedio Huepopnvia_evvnong yia
TNV OUYKEKPIKEVN LadnTpia.
2) FpawTe Kal EKTEAEDTE TIG VTOAEC SQL yIa va EVNUEPWOTE TA GTOIXEIA TWV HABNTWV Tou Mmivaka
MaBnTng wg eEnc:
a) H pabnTpia Xaviotdakn ABnva éxel noAn kataywyng Ta Xavia.
B) O pabnTnc PeBupvimTakng OpEaTNG €xel NOAN KaTaywyng To PEBUpvo.
ZnEiwon: UNOpPEITE va XPNOIUOMNOINOETE EITE TO KUPIO KAEIDI OTN GUVBNKN yIa TNV EVNHEPWON TWV
napandavo eyypapwy, €iTe To OVOUATEN®VUMO Toud. Moia gival n diapopd; € noia NePINTwaon £Ea-
o@aAileTal n 0opOOTNTA TNG EVNHEPWONG;



4.2.3 Aiaypapn Eyypapav MNMivaka Zxeociakng BA

Z10)0! / Mpoodokwpeva AnoTeAéopHaTa
'@' O pabntng/Tpia npénel va gival Ikavog/n:
e va ypAgel kal va ekTeAei evToAeég DELETE yia Tnv diaypan eyypagav o€ ZXeIako 2U-
oTnua Aiaxeipionc Bacswv AsdopEvwy

H diaypagn eyypapwv and nivaka Zxeolakng Baong Asdopévwy npayuaronoleital e Tnv evroA] DELETE
NG SQL. H evtoAr} DELETE cuvtaoostal aTnv anAoUaTepn HopPr TNE we €ENG:

DELETE FROM <mivoxkoag>

Av yia napadeiypa 8é\oupe va diaypayoupe 0Aa Ta PabnuaTa nou gival kataxwpnuéva atov nivaka Maen-
Ha, ypapouye kal ekTeAOUE TNV EVTOAR:

DELETE FROM Mé&6nua

Me Tov napanave Tpomno diaypdpovTal OAEC ol YPAPUEC Tou nivaka Mabnua, onoTe Npénel va £iaocTe npo-
O€KTIKOI OTn XPron TnG evtoAng DELETE.

Zuxva xpeialetal va dlaypayoupE PEPIKEC HOVO EYYPAPEC O OMOIEC IKAvoroloUV KAnola ouvenkn kai npenel
va avalntnBouv and To cUOTNUa KWETa aTov nivaka woTe va diaypa®olv. & auTnv TNV nepinTwon 6a xpnal-
ponoinooupe Tnv evroAn DELETE padi pe ouvenkn, dnAadn padi pe npotacn WHERE, w¢ €Enc:

DELETE FROM <mivoxog>
WHERE <ocuvénkn ovoalitnong>

Av oTo napadelypa Tou MadnToAoyiou emBupoUpE va diaypdwoupe Toug ypanToug BaBpouc Tou aXoAIKoU
£Touc 20142015, TOTE YnopoUpE va ypawoule Tnv €&N¢ evtoAr o SQL:

DELETE FROM TI'pomtdécBa®udcMabnth
WHERE SxoA étog = '20142015”

H xprion TnG evroAng DELETE anaitei npoooxrn oTnVv NePINTWONn ONou £X0UKE NEPIOPIOUOUC avapopdac, dn-
Aadn &Eva kAe1dia. Ti Ba oupPei yia napadelypa av npoonabnooupe va dlaypayoule évav JabnTr yia Tov onoi-
oV £xouv Ndn kataxwpnOsi ypanToi Babpoi; Ta oToixeia Tou HabnTn €ival anobnkeupéva aTov nivaka MabnTng,
evw ol Babpoi Tou €ival kataxwpnuevol aTov nivaka MpanTtocBabuocMabnTr. Or Babuoi £xouv kaTaxwpnOei Ye
Tov ApIBud MnTpwou (AM) Tou WabnTr, o onoiog avagépeTal aTov nivaka Mabntnc. Ti 6a oupBei Aoindv av
npoonabnooupe va diaypdyoupe Tov YabnTr ano Tov nivaka MabnTng; ©a npénel gite va diaypapouv kai OAol
ol BaByoi Tou aTov nivaka MpanTocBabuocMabnTh epdoov Ba apopolv NAEov £vav PadnTr nou dev uNApxel,
€iTe e Ba npénel va emitpanei n diaypadr) Tou pabnTn and To ouoTnPa woTe va diatnenOsi N avapopikr ake-
pAIOTNTA TWV OEDOUEVWV.



EpwTnoEeIG / ApaoTnpIOTNTEG

1) AiaypayTe OAEG TIG EyyPAPEC TOU Mivaka Mabnua ekTeAwvTac Tnv kataAAnAn evroAn oe SQL.

2) Noia ouvenkn avalnTnong 6a kabopilaTe yia va diaypayeTe TNV eyypapn Tou YadnTr MnAeidn
AxIN\éa ano Tov nivaka Mabntig;

3) AlaypayTe TnV eyypa®n Tou padntn MnAeidn AxiAéa anod Tov nivaka MaénTrc, eKTEAWVTAC ThV
kaTAAANAN SQL evToAR.

4) FpawTe Kal eKTENEDTE TIG EVTOAEG £10AYWYNG EYYPAPWY YIA TOUG HaBNTEC Ta dedopéva Twv
onoiwv CUAAEEaTE kal elodyate oTtov nivaka Eyypa@iMabnTh oTa nAaioia Tng Aoknong 4 Tng
evoTnTag 4.2.1. Kartoniv dlaypayTe pia ano TIG EYYPAPES TWV HaBNTWV EKTEADVTAC TNV KATAA-
AnAn evTtoAn SQL.



4.2.4 Baoikeg EpmTROEIG AvAKTNONG

Z10x0! / Mpoodokwpeva AnoTeAéoHaTa
'@' O pabnTng/Tpia Npenel va givai Ikavog/n:

e va xpnaoidonolei Tnv evtoAn SELECT woTe va avalnTd OUYKEKPIUEVEG NANPOPOPIEG O€ Nivaka

e va Xpnolgonolel Yeudwvupa aTNA®V OTNV NApousiacn TwV anoTEAEOUATWV TNG avaliiTnong

e va ONUIOUPYEI CUOKETIOHEVEG OTHAEG

e va xpnoiyonolei Tn @pdcn DISTINCT yia Tnv analoipr NoANAnA®Y EUQavicewv

e va kaBopilel ouvenkeg emIAOYNG eyypagwv otn ¢pdcn WHERE

e va xpnoiponolei TN ¢pdon FROM otnv evroAr} SELECT waoTte va avalnta nAnpo@opiec ano
NEPICTOTEPOUC MIVAKEG

e va xpnoigonoiei Tnv evroAr] SELECT woTe va avalnTa CUYKEKPIPEVEC NANPOoQOpieC o dIaBE-
OlleG BAoeig OeOOMEVWY YIa TV eniAucn NPoBANKATWY

H EvToAn Select

H yAwooa epotrioswv TnG SQL BaaileTal o npageic auvolou kal oxeoewv. H evTolr Select, xpnoiponoleiTal
yia TNV eupavion (avakinon) 0edopévwv anod Tn Baon dedodevwv. Mia XapakTnpIoTIKr epwTnon o€ SQL yia
TNV avalnTnon de0opEVMV EXEI TNV EENG HopPn/ oUvVTaEN:

SELECT Hedfo 1, Hedio 2, .. Hedlo n

FROM TItvoxac 1, Hivakag 2, .., IDivoxkag m
WHERE ouvenkn;

H ¢pdaon Select akoloubeital anod pia Aiota nediwv, Ta onoia 6a gugavilovral aTo anoTéAeopa. Ta nedia
(oThAEC) XwpilovTal YETAEU TOUC He KOPKaTA.
H @paon From dnAwvel TIC oxEoEIG (Mivakeg) aToug onoioug Ba yivel n avalntnon, opicovral dnAadn o/ol
nivaka/ec Tng BA and onou 8a avaktnBouv o NAnpogopiec.
H @paon Where (dev €ival unoxpewTikn) kabopilel Tn ouvenkn/ € EMAOYNG KANOIWV £yypapaV.

Select, avTioToixei oTnv Npagn TnG NPoBOoANG TN oxeaIakng akyeBpag

from, avTioToIXEl OTNV NPAEN TOU KAPTEDIAVOU YIVOUEVOU TNG OXEOIAKAC AAyeBpac

where, avTioToIxei 0T CUVBRKN TNG NPAENG TNG EMIAOYNC OTN OXeolakn aAyeRpa

Oa e&eTdooupe peoa anod napadeiypaTa SIAPope HOPPES TIC EVTOANG Select
AnAn pop@n
Emhoyn kal napouciacn nAnpo@opiwv anod cuykekpipéva nedia nivaka

SELECT Emndvuuo, Ovoua
FROM Ma@ntrc

AnAadn enéAee kal ePPAavioe TIC NANPOPOpIEC yia To Enwvupo, ‘Ovopa and Tov nivaka MabnTng
EriAoyn kal napouaiacn nAnpo@opiwv OAwV Twv Nediwv Tou nivaka

SELECT *
FROM Ma®ntic

AnAadn enée€e OAA Ta nedia kal EPPAVIOE OAEC TIC NANPOPOPIEC anod Tov nivaka MadnTrg



Me TN ¢paon Select pnopoUpe va ouvduacoupe €va oUVOAO anod XapakTnpIoTIKA, WOTE va EXOUHE EMAOYEC
OTNV EUPAVION TWV ANOTEAEOUATWY, ONWC:

A. ApIOUNTIKEG EKPPACEIG

>uvOUAOoHOG KIag N kal NepIocooTEPWVY Npagewv ( +, , *, /), akoAouBwvTag Tnv NpoTePaIOTNTA Touc. Ta
nedia Nou CUPPETEXOUV OTIC apIBUNTIKEC NapaoTACEIC Ba Npénel va gival kal auTa apidunTika.

SELECT Ovoua, Qpeg*3
FROM M&6nuo

An\adn enéeEe Ta nedia ‘Ovopa Kal TIC avTioTOIKEC 'Qpec NOAANAACIAOUEVEG Pe TO 3 (Nou ekPppalel Tov
apIBpo TWV TUNKATWV), anod Tov nivaka Maenua

B. Weudwvupa ZTnA®V

EmAéyel kal napouoialel pia otnAn (nedio) Ye evalakTikn enikepalida aTtnv €€0do. Kabopiloupe To Weu-
OWVUMO WETA TNV OTAAN, XPNOILONOIWVTAG TO XAPAKTNPA KEVO.

Mapatrpnon: Weudwvupa Baloupe wovo otnv ¢ppaon SELECT.

SELECT ©Ovopo, Qpeg*3 ZuvoAlkég Qpeg
FROM M&6nuo

An\adn) enéleke Ta nedia ‘Ovopa Kal TIG avTioTOIKEC 'Qpec NOAANAACIAoUEVEG e TO 3 (Nou ekppalel Tov
apiBuo Twv TENUATWV), anod Tov nivaka Mabnua ye dvoua Tne deUTePNC 0TAANG TO ZUVOAIKEC "QpeC

Eikova 4.2.4.1 ApiBunTikn npagn: nediou pe apiBpo Eikova 4.2.4.2 Xpnaoiyonoinon Tou Weudwvu-
('Qpec*3) HOU WOTE va XapakTnpiooupe TNV NAnpogopia
(ZUVOAIKEC_QpEC)
I. ZUOXETIOPEVEG OTRAEG
H npa&n ouoxeTiong (concat) eniTpenel Yia oTAAN va ouvOeBEei e pia AAAN €iTe apIBUNTIKN EITE XPAKTAPWV.
'ETOI TIAXVETAI [ia HOvo OTAAN.
SELECT concat(Endvuupo, ‘Ovouo) OvoudTeIOVUNO
FROM Mao®ntnig
An\adn) enéeEe kal egpavioes Ta dedopéva oTa nedia Enwvupo kai ‘Ovopa pe dvopa oTiANG To OVoUaTEN®-
VUHO (weudwvupo), ano Tov nivaka Mabntnc. Ta dedopeva epgavidovtal Xwpic Kevo JETAEU Toug
A. EkQpaosig
Eival kGBe xapakTnpac, €kppaacn, apiBpoc nou ynaivel otnv @pacn SELECT kai n onoia dev €ival dvopa
oTNANG oUTE WPEUBWVULO.
O1 eKppPAOCEIG NPENEI va gival JEoa o€ Jova * ¥, evw yia Toug apiBpouc dev xpeialovTal.

SELECT concat(Endvuuo, ' ' 'Ovouo) OvouaTEIOVUNO
FROM Ma6nthc

2€ OX€ON HE TO NAPANAvVW EPWTNHA, OTNV EUPAVION TWV ANOTEAEOUATWY, To Enwvuyo Ba xwpileTal Pe To
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‘Ovopa e €va Kevo

)
Eikova 4.2.4.3 Epgavion Tov nepieXoUevav Twv oTnAwV  Eikova 4.2.4.4 ZuoyETIon Twv oThAwv Enwvupo
Enwvupo & ‘Ovopua & xpnoiponoinan Tne Ekepaonc ‘kevo’, woTe va

diaxwpicel To Weudnvupo (OvouaTenmvupo)

I0 Va XapakTnpicoupe TNV NAnpogopia
E. AnaAoipn noAAanAav eppavioswv —distinct § XAPGITPIGOBHE TV NANPOGOP

lNa va npayparonoinBei n diaypapn Twv diNAoTunwy, ioayetal Tn AEn kAeidi distinct peTa n select
To epwTnua
SELECT AM
FROM EvyypaeiModnti
AnAadr) Ba pac epeavilel 6Aoug Toug ApiBoUc MnTpwwv (AM) Twv HadnTwv YETA and TNV yypagn Toug
oTa dIapopeTIKA OXOAIKA £Tn, anod Tov nivaka EyypapnMabnTr)
lNa va anaAeiyoupe TIC NOANANAEC epgavioelc Twv AM Twv padntov XpnoidonoloUPe Tn AéEn kAeidi distinct

SELECT DISTINCT aM
FROM EyypoeiMadntn

AnAadn enéAege kal eYPAavios POvo Ta SIaPopeTika AM, and Tov nivaka EyypapnMabnn

SELECT DISTINCT AM, T&é&n
FROM EyypoenMoabnti
AnAadn enéAeEe kal epPavioe POvo Toug dIaPopeTIKoUC ouvduaopouc AM kar Tagn ano Tov nivaka Eyypa-
eNMabnTn
H ¢ppaon WHERE
Me TN @pdon Where kaBopiloupe ouvBrKeg eMAOYNG KANOIWV £yypagwv Tou nivaka pe BAon TIMEC TwV
nediwv.
O1 ouvenkeg kabopilovtal anod Tn oUYKPIoN TIHAV NEdiWV TOU Mivaka Kal INopei va gival, TIMEG apIBUNTIKES,
a\QaBnTIKES, apIBUNTIKEG EKPPATEIC KAl CUVAPTHOEIG.
Mia ouvenkn npoadiopileTal ano:

T0 'Ovopa nediou,
Tov TeAEOTNAG CUYKPIONG Kal
T0 'Ovopa nediou i Tn oTa®epn TIPA 1 TN AioTa TIHOV

O1 TeAeOTEG kaBopIlouv TNV OXEON WETAEU TwV TIMWV NOU GUYKpPIvovTal Kal givai:



TEAEZTHZ AEITOYPIIA
= ioo pe
<> d1apopo Tou
> peyaAUTepo and
MIKPOTEPO ano
>= MEYaAUTEPO 1) i00 ano
<= MIKPOTEPO 1) 00 anod
BETWEEN...AND... METAEU dUO TIHWV
IN (LIST) MIa ano TIG TIMEG TNG AioTag
LIKE ouyKpIon We akoAouBia xapakTipwv
IS NULL kevo nedio (avunapkTn TIUn)

>TIC aKOAOUBIEC XapakTNPwV WMopEi va yiveral Xpnon €I0IKwV XapakTipwy nou naipvouv Tn B€on onoiov-
onnote aMwv. MNa Tov TeheoTn LIKE, auToi €ivar:
TEAEZTHZ LIKE
% (NoooaTo) onoloidnnote xapaktnpeg (0, 1, rj noAoi)
- (kaTw NauAa) | onoloodnNOTE £vag XapakTnPAg

Aoyikoi TeEAEOTEG

MnopoUpE va XpnoIKOMOINCOUKE NEPICOOTEPEC and HIA CUVBNKEC JE TN XPnon TwV AoyiKwv TeEAeoTwv AND,
OR kal NOT. ZTic dnMIOUPYNHEVEG GUVONKEG N NPoTepaIOTNTA akoAouBei Tn ogipa: NOT, AND, OR

2TIC OUYKPIOEIC yiveTal didkpion avaueoa os kepaAaia kai nela.

MAPAAEITMATA:

SELECT Endvuuo, Ovouo
FROM Ma6nthc
WHERE ‘Ovopo='T L1dpyog’

AnAadr) enéAeEe Kal eUPAvIoE TIC NANPOPopIeS yia To Enwvupo, ‘Ovopa anod Tov nivaka MaénTnicg, otav To
ovopa Tou padnmn ivai ‘Miwpyoc’
SELECT ©Ovoua, Qpecg

FROM M&6nuo
WHERE Qpec >=4

AnAadr) enéAeEe kal eYPAavios TIC NANPo@opiec ‘Ovoua kal ‘Qpec and Tov nivaka Maenua, 6Tav ol WPeS Tou
padnuaTog sival JeyaAUTEPEG N I0€C e 4

SELECT ©Ovoua, Qpecg
FROM M&6nuo
WHERE Qpeg <>4

AnAadn) enéAege kal ppavioe TIg NAnpopopieg ‘Ovopa kal 'Qpeg anod Tov nivaka Mabnua, otav o WPeEG Tou
pabnuaTog sival dIapopeTIKEC anod 4



SELECT Ovoupa, Qpeg
FROM M&6nua
WHERE Qpec BETWEEN 4 AND 5

AnAadn enéAeEe kal upavioe TIC NANPOPOpiec ‘Ovopa kal ‘Qpec and Tov nivaka Maenua, 0Tav ol WPeS Tou
palnuaTog sival JeTa&u 4 kai 5 wpwv, dnAadn HeyaAUTEPEG 1) I0EG HE 4 Kal HIKPOTEPEG 1 I0€C WE 5

SELECT ©Ovoua, Qpec
FROM M&6nuo
WHERE Qpec IN (4, 5)

An\adn) enéAege kal ePPavioe TIG NANpoPopieg ‘Ovoua kal ‘Qpec anod Tov nivaka Maenua, 6tTav ol WPEG Tou
paenuarog sival 4 n 5, 6nAadn Ikavonolouv TIC TILEC NMou nepIAauBavovTal aTnv napéveeon

SELECT Endvuupo, Ovouo
FROM Maéntrc
WHERE ©Ovopa LIKE “M%”

AnAadn) enéAeEe kal euPavioe TiIG NANPoPopieC yia To Enwvupo, ‘Ovopa and Tov nivaka Mabntig, oTav To
Ovopa Tou padnTn apyicel and “M”
SELECT Endvuupo, Ovouo

FROM Maoéntrc
WHERE ©Ovouo LIKE “M “

AnAadn enéAeEe kal upavioe TiG NANPoPopies yia To Enawvupo, ‘Ovopa and Tov nivaka Mabntig, oTav To
ovopa Tou palnTn apxiel ano “M” kai nepINaUBavel 5 XapakTnpe

SELECT Emndvupo, ‘Ovouo
FROM Mo®ntnig
WHERE Hpepopnvioa T'évvnonc IS NULL

AnAadn enéAege kal eppavioe TIC NAnpoPopiec yia To Enwvupo, ‘Ovopa and Tov nivaka Mabntng, otav n
Huepopnvia_révvnong dev gival GUUNANPWHEVN

SELECT Endvuupo, Ovouo
FROM Maéntrc
WHERE ©Ovoua NOT LIKE “M%”

An\adn) enéAeEe kal euPavios TIG NANPoPopies yia To Enawvupo, ‘Ovopa and Tov nivaka Mabnmig, 6Tav To
ovopa Tou pabntn dev apyilel ano “M”
SELECT Endvupo, Ovouo

FROM Mo®ntfc
WHERE Hpepounvia T'évvnong IS NOT NULL

An\adn) enéeke kal epPAvioe TIG NANPOPOpiEC yia To Enwvupo, ‘Ovoua and Tov nivaka Mabntng, otav n
Huepopnvia_revvnong ival GUUNANPwHEVN
Znueiwon: Moté dev yivere aUykpion pe Null. Mavra xpnoigonoloUpe Tic ppdaoceic is Null fj is not Null.
SELECT Endvuupo, Ovouo

FROM Mo®ntfc
WHERE ©Ovoupa LIKE “M%” AND MoAn=’Xov L&’



AnAadn enéAeke kal ePPavioe TIG NANpo@opieg yia To Enwvupo, ‘Ovoua anod Tov nivaka Maéntrg, otav To
ovoua Tou padnTn apxidel and “M” kai €ival ano Ta Xavia

SELECT Emovupo, 'Ovouo
FROM Mo@ntnig
WHERE ©Ovopa LIKE “M%” AND Ho6An='Xoavi&’ OR MéAn='’PéOuuvo’

AnAadr) enéAeEe kal ePAvIoE TIC NANPOPOpIES yia To Enwvupo, ‘Ovoua anod Tov nivaka MaénTnig, otav To
Ovoua Tou pabnTn apxidel and “M” kai €ival anod Ta Xavia f To PEBupvo aveEapTnTwe OvopaTog padnTn
SELECT Emovupo, 'Ovouo

FROM Mo6ntrg
WHERE ©Ovouo LIKE “M%” AND (I6An=’Xovi&’ OR Mé6AN=’'P£6uuvo’)

f
SELECT Endvupo, Ovouo

FROM Mo6nthg
WHERE ©Ovopa LIKE “M%” OR IéAn='Xov1&’” AND Mé6An=’PéOuuvo’

AnAadr) enéAeEe kal eUPAvIoE TIC NANPOPOpIES yia To Enwvupo, ‘Ovopa anod Tov nivaka MaénTnig, otTav To
Ovoua Tou padnTn apxidel and “M” kai €ival ano Ta Xavida f To PEBupvo
Znueinon: Ioxel kal oTIC AoYIKEC NPAEeIC N npoTepaloTnTa Twv npagewv (Not, And, Or)

Eikova 4.2.4.6 Epgavion Twv Jabntov nou €ite
eival anod Ta Xavid kai To Gvoud Toug apyidel
Eikova 4.2.4.5 Epypavion Twv JabnTv nou €xel cupnAn-  and M, €ite eival ano To PeBupvo (o MabnTng
pwOei n Huepopnvia yévvnong eival anod 1o PEBupvo)
A€dopéva ano NEPICCOTEPOUG ano £va nivaka

H gppdaon FROM

O1 eyypaQeg VoG nivaka Pnopouv va ouvduaaTouV HE TIG EYYPAPEG VOGS AAOU Mivaka, EQOCOV Unapyouv
Kolva nedia aToug dUo nivakes. O ouvdUAoUOC YiveTal BACEl TWV TIMWV TOU KoIvou nediou. XTn ¢ppaocn from
opidovTai ol NiVaKeC,

la va Ynopécoule va ePgaviloupe TIG NANPOPOPIES TwV NMIVAKWY, 0Tn ¢pdcn where Ba npenel va ouvoe-
OOUWE Ta KoIva nedia. H avagopd pac o éva nedio evoc nivaka YiveTal Je TO GUHBOAIGUO:

<0Ovopa-nivaka>.<ovoua-nediou>

H npdtaon from avTioTolxei TNV NPAgn Tou KapTeSIAavoU YIVOUEVOU TNG OXEOIAKNG aAyeRpac. Aivel Tn AioTa
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TWV OXEOEWV NOU Npénel va oapwBolv katd Tnv agloAdynon Tng EkPpaong.

‘OTav T0 i010 YVOPIoPa EPPAavileTal 0To OXNHa NEPICTOTEPWVY ANO HIa OXECEWY, TOTE YiveTal dIAkpIon Baon
TOU GUHBOAIGHOU:

<OVOUa-0XEoNG> . <Ovopa-yvwpiopaToc>

MAPAAEITMATA

SELECT Endévupo, Ovopa, T&En
FROM Mabnthc, EvypaeiMabnti
WHERE Moa6ntfic.AM= EyypaenMadnti.AM Mabnth

AnAadn enéAe€e kal euPavios TIG NANPOPOPIEC yia To Enwvupo, ‘Ovopa kal Tnv Ta&n and Toug nivakeg
MabnTnc kai EyypapniMaénTn), yia OAouc Toug HabnTéc. 1o anoTeEAEala, pgavidovTal Aol ol duvaToi cuvou-
aopoi Twv dUOo NIVAK®WV NMou £X0UV KoIVO nedio Tov AM

SELECT Emdvupo, Ovoupa, T&En
FROM Mabntng, EyypaeiMabnth
WHERE Mo®ntfic.AM= EyypoenMadnti.AM Madntiy AND SxoA étog=’20132014’

AnAadr) enéAeEe kal upavioe TIC NANPoPopiee yia To Enwvupo, ‘Ovopa kai Tnv Ta&n anod Toug nivakec Ma-
BnTNc kar Eyypa®niMabnTn, yia Touc HabnTec aTo oxoAiko £Toc 20132014. 310 anoTéAeopa, nepiopidovTai ol
ouvOUaopoi TV OUO NIVAKWV 0To aXoAIko £Toc 2013-2014

Eikova 4.2.4.7 Tivetal apxikd To join condition (Mabntrc.AM= EyypapnMabntr.AM_MabnTn) kai oTn ouvé-
XEIa N EPPAavion Twv PadnTwv To aXoAikod £toc 2013-2014

YnogpwTtnpara

Ta unoepwTAATA €ival EpwTANATA nou nepiéxovral otn epdon WHERE AAwv epwTnudTwv. Ta anoTelé-
opaTa TWV UNoepwTNUATWV dev epgavifovral aAAa anAda dpouv BondnTIKA, WOTE va ouvdeboUv Ta OToIXEIa
TWV NIVAKWV.

SELECT Endvupo, Ovouo
FROM Mabntfic, EvypoaeAMabnTh
WHERE Mo®ntng.AM= EyypaenMoadnth.AM Madnty AND AM IN (SELECT AM
FROM EyypoofMobnth
WHERE SxoX ét0¢=72013-20147)

Mapatnpoupe OTI £XOUME TO i0I0 ANOTEAEOUA WE TO NPONYOUKEVO £pWTNHA, ONAadK eNEAEEE kal EYPAVIOE
TIG NAnpogopieg yia To Enwvupo, ‘Ovopa kai Tnv Tagn anod Toug nivakeg MabnTig kai EyypagnMabnTr, yia
TOUC pabnTEC 0To OXOAIKO £ToC 2013-2014. ZT10 anoTéheopa, nepiopilovral ol cuvduacopoi Twv dUO NIVAKWY
0TO OX0AIKO €10 2013-2014)
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5

EpwTnoEeIG / ApaoTnpIOTNTEG
1. NMpoaodlopioTe Kal avanTUETE TIG AVTIOTOIXEC EVTOAEG select, woTe va anavTnBouv Ta EpwTNHUATA:
- EpgavioTe yia 6Aoug Toug pabnTec Tic nAnpogopieg Enwvupo, ‘Ovoua, Matpwvupo, Huepoun-
via_lévvnong
- EpgavioTe yia Ta ayopia pabnreg Tic nAnpogopieg Enwvupo, ‘Ovoua, Matpwvupo, Huepoun-
via_lévvnong
- Epgavioe Toug d1apopeTikoUC HabnTec TnG B Ta&NG
- Noia €ival Ta yabnuara Tng A Ta&ng;
- Moio¢ 0 ypanTog Babuoc Tou padntr Mapivakn oTo paenua ZuoThuata Alaxeipiong Baoswv
Aedopevwy kal Epappoyég oTo AladikTuo To oX0AIkO €Tog 2014-2015;
- Moiol uabnTeg dev £xouv Babud oTo pabnua Suotruata Aiaxeipiong Baoswv Aedopevwv Kal
Epappoyec aTo AladikTuo To aX0AIKO €10 2014-2015;



4.2.5 Ta&ivopnon ANOTEAECHATWV

Z10)0! / Mpoodokwueva AnoTeAéoHaTa
'@' O pabntg/Tpia npénel va gival Ikavog/n:
e va xpnoidonolei Tn ¢pdaon order by woTe va Ta&ivoyei TIC nAnpogopieg aTnv avalitnon
e va eniAéyel au&ouoa f pBivouoa Ta&ivounaon TwV Eyypapwv

AiaTa&n Twv eyypa@wv — ORDER BY

>tnv SQL xpnoiponoigital n ¢ppaocn order by WOTE 01 EYypAPEC GTO ANOTENEOKA Va €ival TAEIVOUNMEVEC (M.X.
pE aA@aBnTikn oglpd) pe Baon To avTiaToixo nedio.

SELECT Emdvupo, Ovoua
FROM Ma®nthc
ORDER BY Enévupo

AnAadn enéAege kal ppavioe Tagivopnueveg o al&ouaa oeipd, Baon Tou Enwvupou TiG NANpoQopies yia To
Enwvupo, ‘Ovopa anod Tov nivaka MaénTng

H nposmihoyn €ival n au€ouoa di1aTagn, aAd YnopoUpe va emAEEouPE DIATAEN XPNOILONOIOVTAC TO asc
(av&ouoa) i To desc (pBivouaa). Eniong, unopoUe va KAvOUE TagIvOunaon XpnoIKonolnvTac NnoAAd nedia.

SELECT Emndvuupo, Ovouo
FROM Ma6nthic
ORDER BY Emdvupo DESC, Ovoua ASC

AnAadn) enéNege kal EYPavios TaEIVOUNMEVEC o€ PBivouaa osipd, Baon Tou EnwvUPou Kal 0Tn CUVEXEID OTIG
EYYPAPEG [e KoIvO Enavupo og al&ouoa Baon Tou OvopaTog, TG NANPo®opie yia To Enwvupo, ‘Ovola anod
Tov nivaka MaénTngc.

Ta&ivounon eyypapwv UNOPOUKE Va EXOUHE Kal 0Tav n emAoyn Twv nediwv €ival and nepIcoOTEPOUG and
€vav nivakec,

SELECT Emévuupo, Ovopa, T&&n

FROM Ma@ntrc, EvypoeiMadnth

WHERE Mo®ntng.AM= EyypaeniMoadnth.AM Madntj
ORDER BY T&é&n

AnAadn enéAeEe kal eupavios Ta&ivounpéveg o€ au€ouoa oeipa TIC MANPOPOPIEC yia To Enwvupo, ‘Ovopa kai
Tnv Ta&n anod Toug nivakeg MabnTnic kai Eyypa®riMabnTr, yia 0OAOUC TOUC HaBNTEC. 2TO ANOTENECHA, EPPAVi-
CovTail 6Aol o1 duvaToi cuVOUAOPOoi TWV OUO NIVAKWV Mou £X0uv Kovo nedio Tov AM, Ta&ivounuévol ava Tagn.

Znueioon

H Ta&vounon pnopei va yivel kai pe nedia nou dev epgavidovral oto Select, evw Ogv emTpéneTal n TA&IVO-
pnon Ke Baon TI¢ Npageic eTa&u nediwv.



Eikova 4.2.5.1 Ta&vounon pe dUo nedia, ®Bivouoa Eikova 4.2.5.2 Ta&ivounon os Au€ouoa ocgipd

5

oto Enavupo kar Al&ouoa aTo ‘Ovola NG Ta&ng dUo nivakeg

EpwTnoeig / ApacTnpIOTNTEG
1. NMpoodlopioTe Kal avanTUETE TIG AVTIOTOIXEC EVTOAEC select, woTe va anavTnBouv Ta EpwTHUATA:
- EppavioTe Ta&ivopnuéva os al&ouaa osipd Enwvipou kal OvopaToc, Ta OTOIXEId TWV HadnTwv
nou €xouv kavel eyypaer otnv A Ta&n To axoAikd £1og 20152016
- EpgavioTe Ta&vounuéva o aufouca ogipd Ta pabnuata. Mnopei va yivel Ta&ivounon Twv
paénuaTtwv ava Tagn;
- EpgavioTe og pBivouoa osipd Tou ypanTtoU Babuou Toug padntéc TnG A TAgnc nou £ypayav
0TO Mabnua Zuotnuarta Aiaxeipiong Baoewv Asdopévamv kal Epappoyeg aTo AiadikTuo TO OX0-
AIKO £T0G 2014-2015, Babuo >10.



4.2.6 ZuvapTnoeIg Zuvabpoiong kai Opadonoinong

Z10x0! / Mpoodokwpeva AnoTeAéoHaTa
'@' O pabnTng/Tpia Npenel va givai Ikavog/n:
e va Xpnolyonolei TIG BagikeG ouvabpoIOTIKEG GUVAPTAJEI OTNV NAPOUCIacn Twv Od0pE-
vV avalntnong

e va xpnaoidonolei Tn ¢pdacn group by yia opadonoinon Twv eyypa@wv ota dedopEVa TNG
avalnTnong

ZuvaBpoIoTIKEG ZUVAPTHOEIG

H SQL €xel 5 evowpaTwUEVEC oUVABPOIOTIKEG ouvapTnoelG. O akdAouBeg ouvapTAoelc papuolovTal oTo
OUVOAO TWV TIHWV HIag oTHANG VO nivakd, Kal ENIOTPEPOUV Hia TIPN: AUTEC emdpoUv o€ opada eyypapwv
(ypappwv) Tou nivaka kai givai:

ZUVapTNOEIG Epunveia

AVG (A) Mégog dpocg TIHWV (HOvo Og apiBuouc)

COUNT(A) MARBoG TIHWV

MAX (A) MéyioTn TIUA

MIN (A) EAayioTn TIUA

SUM (A) ABpoioua TIwV (ovo og apiBpouc)

(A): anoteAei Tn oTAAN | ‘OAEG o1 ouvapTAoEIG ayvoouv TIG TIHEG NULL ekTog ano Tnv COUNT(*).

MAPAAEITMATA:

SELECT ©Ovopo Ma®npatog, AVG(BooOudS)

FROM TpamntécBabudécMadnty

WHERE Ovopa Mobhpatog='Suctipoata AlayelplLong Baoewv
Aedouévav (SABA) xroal Eeapuovég oto ALadixrtuo’

AnAadn enéAeke kal epavioe TIC NAnpoPopiec ‘Ovoua_Mabnuatog kali To Méoo ‘Opo Tou Babuou and Tov
nivaka rpanTtogBabpogMabnTn, yia To pdénua Zuothuata Aiaxeipiong Bacswv Asdopévwv (ZABA) kar Epap-
poyEC oTo AiadikTuo

SELECT ©Ovoua Madnipoatog, MIN(Badpodc)

FROM TpoantécBadudcMabnty

WHERE Ovopa Mobhuatog='Suctiuata Alaxelplonc B&oewv Agdouévev (ZABA) kol
Epoapuoyég oto Aladixrtuo’

AnAadn enéNege kal pPavioe TIC NAnpogopies ‘Ovopa_MabnuaTog kai To MikpoTepo Babud anod Tov nivaka
MpanToc BaBudg MabnTn, yia Tnv yia To pdénua Zuotnuata Aiaxeipiong Baoswv Asdopevwy (ZABA) kal EQap-
HOYEC 0To AladikTuo

SELECT Ovoua Madnpotog, COUNT(C*)

FROM TpomtdcBa®udécMadnTh

WHERE ©Ovopa Mabhupatog=’Suvotfiuoata Alaxelplonc B&oeswv Asdouévev (ZABA)
Kol Egapuovéc oto Atadixtuo’ AND Babudc<10

AnAadr) enéAeEe kal eppavios TIC NAnpo@opiec ‘Ovopa_Mabnuatog kai To MANBo¢ Twv padnTwv anod Tov



nivaka FpanTocBabuocMalnTn, yia To paénua Zuotriuata Alaxeipiong Bacswv Acdopevwv (ZABA) kai Epap-
pOYEC 0To AIadikTuo Nou o BaBuog Toug ival pIkpOTeEPOC anod 10

H gppdaon GROUP BY

MnopoUWE va EpapuOCOUE TIC OUVAPTNOEIC OXI HOVO O€ éva oUVOAO anod eyypa®ég, aAAa o€ ouadec and
oUVOAa EYYPAPWV.

O1 opadeg npoadiopiovTal XpNoIKONoIKVTAc To group by kai o eyypagEc piag odadag nepiexouv Tnv idia
TIUR O€ KAnolio dedouEVo Nnedio.

H @pdon autr pnaivel MANTA 0To TEAOG TOU EPWTAKATOC.

MAPAAEIFMATA

SELECT T&gn, COUNT(*)
FROM EvyypaeiMoabnts
GROUP BY Té&én

AnAadn enéAege kal ppavioe TIC NAnpo@opie TAEn kai To MARB0G Twv pabntwv, ava Ta&n anod Tov nivaka
EyypaprMabnm

SELECT TéEn, COUNT(C*)

FROM EvyypaeiModnti

WHERE sxoA é10¢=72014-2015"
GROUP BY T&én

AnAadn enélege kal ppavioe TIC NAnpo@opiec TA&n kai To MARBOG Twv pabntwv, ava Ta&n anod Tov nivaka
Eyypa@nMabnTr, yia To ZxoAikd €Tog eival 2014-2015

SELECT Té&gn, COUNT(C*)

FROM EvyypaeiMadnti

WHERE T&&gn<>’A’ AND SxoX éto0c="2014-2015"
GROUP BY T&én

AnAadn enéAeEe kal ppavioe TiIc nAnpoopieg Tagn kai 1o MANRBo¢ Twv pabnTwy, ava Tagn, EKToG TNC A, yia
TO ZXOMNIKO £T0C gival 2014-2015, anod Tov nivaka EyypapniMaénTr). H @pacn where, anokAsiel opadec.

H ®paon HAVING

MMopoUKE va €PApUOCOULE HIA OUVONKN OE HIa OUYKEKPIYEVN opada and eyypageg XpnoIKonoInvTag To
having. H ouvenkn otnv @paocn having epapuoleral agou oxnuaTioTouv ol opadeg (group by) kar unohoyi-
0ToUV 0l CUVABPOIOTIKEG CUVAPTACEIG.

MAPAAEITMATA

SELECT ©Ovoua Ma®npotog, AVG (Baduodg)
FROM TpamtécBadudcMadnty

GROUP BY ©Ovopa Mabhpatog

HAVING AVG(BaBusdg)>15

AnAadr) enéAege kal eppavioe TIC nAnpopopiec ‘Ovopa_MabnuaTtog kal To JEoo 0po Tou Babuou, ava pa-
Bnua ano Tov nivaka MpantdcBabuocMabnT yia Ta padnuata nou o Babuog Toug eival peyaAuTepog ano 15

SELECT Té&f&n, ZxoA étog, AVG (Badbpodg)

FROM TpamntécBadudécMabnty, EyypoaenMabnti

WHERE TpantdégBadbpdcMadntr.-AM=EyypaeiMadnty.-AM
GROUP BY Té&é&n, Zxoh €10¢G

HAVING AVG (BaBudc)>15

96



AnAadn enéAeke kal egavios TIG NAnpo@opiec TAEN, ZxoAikd £TOC kal To PECO Opo Tou Babuoul, ava Ta&n
Kal ZXOAIKO £T0G, ano Touc nivakeg MpanTocBaduocMabnTr, EyypaenMabnTn yia Ta padbruarta nou o Babuoc
TOUG €ival peyaAuTepog ano 15

Eikova 4.2.6.1 Xprjon Tng ouvapTtnong count() yia To Eikova 4.2.6.2 Xprjon Tng ouvaptnong count()
nARB0C Twv eyypapwv yIa TO TWV EYYPAPWV, ava Ta&n



EpwTnoEeIG / ApaoTnpIOTNTEG

1.

MpoaodiopioTe kal avanTUETE TIC avTIOTOIXEG EVTOAEC select, woTe va anavTnBolv Ta EpwTHATA:
NMooa ayopia kal Ndoa KopiTala QoiToUv To oXoAIKO £To¢ 2014-2015 otnv A Ta&n; (xpnoigonol-
NOTE WPeUdWVUKO GTAANG yIa TV Napouciacn Twv anoTeAEoUaTwv) Mocol uabnTeg Oev ExOuV
ypanto Babud oTo pabnua Zuotnuata Aiaxeipiong Baoswv Asdopévwv kal Epappoyeg oTo Al-
adikTuo To OX0AIKO €T0¢ 2014-2015; (xpnolHonoINoTe YeUOWVULO OTAANG yia TNV napouaciaon
TWV anoTeAeopatwv) Molog gival o Mégog ‘Opoc Twv ypanTwv Babuwv ava uabnua To oXoAKO
€10C 2014-2015; (XpNnOoIdonoINoTE YEUdWVUKO OTAANG yIa TNV NAPOUCIAcn TWV AroTEAEOUATWV)

ApacTnpioTnTa Kepalaiou 4

Z10xo! / Mpoodokwpeva AnoTeAéopaTa

O pabnTnAg/Tpia Npenel va gival Ikavog/n:

- va €Qappodel TIG YVWOEIG Nou €xel RON anoKTNaEl, o€ éva veo npoBAnpa

- Va ENEKTEIVEI TNV AU NPOBANHATWY MOU £XEl RON QVTILETWIOE

- va AapBavel anopaceig OxeTIKA e TV uAonoinon kai diaeipion Bacewv AedopEvwv

- Y10 OUYKEKPIKEVA NpoBARUaTa

H Baon dedopévmv Tou padnToloyiou Npénel va GUUNANPWOE PE Ta OTOIXEI TWV KABNYNTWV Kal
TNV avabeon padnuatwv o autolc. M’ autd To Adyo npenel oTnv Baon dedoUEVWV va Yivouv ol

€€NG evepyelec:

1.
2.

Eiocaywyec nepioooTEpwV HABNUATWY NMou dIBACKOVTAl OTO GUYKEKPIPEVO OXOAEIO.
Anpioupyia nivaka yia Tnv anobnkeuon Twv OTOIXEIWV TWV kKabnynTwv onwg Enwvupo, ‘Ovopa
kal EidikdTnTa. Znueiwon: npoteiveral va dnuioupynBei kupio kAeIdi nou Ba ival apiBpoc.

. Eloaywyec dedopévmv oTov Mivaka JE Ta OTOIXEIA TWV KadbnynTav.
. Anuioupyia Tou nivaka AvaBéoeic onou Ba kataypdgovTal Ta pabnuara nou avatifevral o

kaBe kabnynTm. O nivakag autoc NpEnel va OUCXETICEI TA OTOIXEIA TV KaBnynTwv PE Ta OToIxXEia
TWV HABNUATWY. ZNUEIWON: NPOTEIVETAI Va YiVEl N aNAOUCTEUTIKR Bewpnon OTI KB pabnua To
avalaupavel Yovo évac kabnyntng o OAa Ta TUNUATA.

. Eloaywyec 0edopévwv aTov nivaka Avabeoeic. EmnAgov €ival avaykaio va uonoinBoulv Ta napa-

KATw €pwTAKATa nou Ba diateBouv GTOUC XPrOTEG TOU CUOTAHATOG:

. Avaktnon OAwv Twv avabeoewv padbnudaTwy.



MAPAPTHMA 4.1: O1 TUnoi Aedopévmv TnG Nwooag SQL

INTEGER Akepaiog apiBuoC (xwpic unodiacToAn)

BIGINT Akepalog apiBuog pe akpiBeial9 ynoia.

INTEGER(p) Akepaiog apIBUog P akpiBeia p ynoia.

SMALLINT Akepalog apiBUog We akpiBeia 5 ynoia.

BINARY(n) >TaBepou pnkouc duadikr OUPBOAOCEIPA, PEYIOTOU WNKOUG N.

BOOLEAN Tipég TRUE 1 FALSE.

BINARY MeTaBAnTOU pnkouc duadikr) GUUBOAOCEIPA WEYIOTOU PAKOUG N.

VARYING(n),

VARBINARY(n)

FLOAT ApIBUOG e unodIaoToAR

DECIMAL(p, s) Aekadikdg apiBuog akpiBelag p kAipakag s. H kAijaka s de unopei va unepBaivel
TNV akpiBeia p. H akpiBeia kabopilel To NARBOC Twv YnQiwv apioTepa
TNG UNodIACTOANG, eV N KAiJaka To NARBOC Twv Yneiwv OeEId TNG uNodIaoTOANG.

NUMERIC(p, s) To id10 pe To DECIMAL.

FLOAT(p) MpooEsyyIoTIKOG apIBPOG pe ouvTeAeoTn (mantissa) akpiBeiac p. Kivntig
unodIaoToAnG aplBuoc o ekBeTIKNA popPn We Baon To 10.

REAL MpooeyyIoTIKOG apiBuog pe ouvTeAeaTr (mantissa) akpifelag 7.

DOUBLE MPOoCEYYIOTIKOG apIBUOG pe ouvTeAeDTN (mantissa) akpipeiag 16.

PRECISION

CHARACTER(N) ZeIpa xapakTnpwv (oupBOAWV) aTabepol prkoug N. To pnkog N avagepeTtal
OTO WEYIOTOG MAKOC TNG TIUNG. O1 TIEC yia nedia auTou Tou TUMOU MPENEI
va ypagovTal yéoa o€ Jova sioaywyika 'Y, n.x. ‘Tiwpyoc'.

CHARACTER ZupBoA0CEIPa XapakTNPwWV HETABANTOU peyEBouUC, péyioTou N.

VARYING(N),

VARCHAR(N)

DATE, Tlnor nou anotehoUvTal anod €vav apiBuo akepaiwv Nediwv Nnou napioTavouv

TIME, pIa andAuTn XPOVIKN OTIYMI, avahoya Je Tov eNPEPOUG TUMO.

TIMESTAMP

INTERVAL TUnocg nou anoTeAsital and évav apiBud aképaiwv Nediwv NMou NapioTavouv
HIa Xpovikn nepiodo, avaloya We Tov TUNo Tou dIaoTAKATOC,

COLLECTION O nivakag ARRAY (npooTtéBnke aTo npoTuno SQLIY9) sivar pia

(ARRAY, diaTeTaypévn ouAoyr| OTOIXEIWV.

MULTISET) diaTeTaypévn oUANOYR OTOIXEIWV.
O TUnog MULTISET (npooTébnke aTo npdTuno SQL2003) €ival eTaBANTOU WKOUG
Kal un diaTeTaypévn auAoyn oTolxeiwv. Ta oToixeia kal Twv dUo TUNWV Npénel va
avnkouv g€ €vav and Toug npokadopiopEvouc TUMoUG TnG SQL.

XML TUnog 6edoPevwv Nou anobnkeuel dedopéva Hopepnc XML.




MAPAPTHMA 4.2: Anpioupyia Mvakwv oto Zxeoiako ZABA MySQL

To dwpeav Aoyiopikd ZABA MySQL (ékdoon Community Server 5.6.21) unoaTnpilel Tn dnuioupyia NIVaKwv
MEOW TOU epyaleiou ypa@ikng diaxeipiong MySQL Workbench. To napov ulhikd napouaialel cuvonTika TnV UAO-
noinon TWV EVEPYEIMYV dNUIOUPYIAc NIVAKWY OTO OUYKEKPIUEVO MEPIBAAAOV.

>tnv Eikova 1, aneikoviletal To Bacikd nepiBalov Tou epyaleiou MySQL Workbench kabwg kai n evioAn
CREATE TABLE yia Tn dnpioupyia Tou nivaka Maéntrg oTo oxnua «uadnToAdyios.

Eikdva 1. EvroAry CREATE TABLE yia Tn dnpioupyia Tou nivaka Maéntng oto nepiBaihov MySQL Workbench

H ekTEAEON TNG EVTOANG NPAyMATONOIEITAl E TO NATNKA TOU KOUMMNIOU EKTEAEONG ONWGE (aiveTal aTnVv na-
PaKATW EIKOVA:

Eikova 2. EkTéAeon evTohwv oTo nepiBaiiov MySQL Workbench

H dnuioupyia Nivakwv PNopei va yivel kai e ypagikd TpOno onwe paiveTal oTnv NapakaTe eikova:
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Eikova 3. Mpa@iko nepiBaiov dnuioupyiag Mivakwv

>Tnv napakdTtw €ikdva aneikoviletal n dnuioupyia/eneEepyaaia Tou nivaka Mabnt¢ Ye ypapikd Tpomno aTo
nepiBalov MySQL Workbench.

Eikdva 4. Anpioupyia/ene€epyaaia Tou nivaka MabnTnic oto nepiBaAlov MySQL Workbench

Mapatnpoupe Tic oTAAeC Tou nivaka (Column Name), Tov TUNo dedopévwv Toug (Datatype), To av To kGBe
nedio eival kUpio kAeidi 1) ox1 (PK), av emirpenovTal 1 ox1 TIMEG NULL o€ kaBe nedio (NN) kai noia givar n npo-
kaBopiopévn Tiun (Default). O nivakag dnuioupyeiTal aTo oXAUa «uadnTohoyio», dnhadr oTn Baon dedopEVHV
nou &xel dnuioupynBei yia Toug nivakeg kal Ta oToixeia Tou MabnToAoyiou.

H eniokonnon Twv NANPoQpopIKV ToU Mivaka PETA Tn dnuioupyia Tou oTo napabupo nhonynong (Navigator)
Tou nepiBalovTog aneikovileTal otnv Eikova 2.
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Eikova 5. Enmiokdnnon Tou nivaka MaénTnc oto oxnua MabnTtoAoyio

O kwdikac SQL yia Tn dnuioupyia Tou nivaka Mabntrc oto nepiBalov MySQL Workbench aneikoviteTal
napakaTw.

Eixdva 6. O kwdikag SQL yia Tn dnuioupyia Tou nivaka Mabntic oto oxriua MadntoAdyio oTo nepiBailov
MySQL Workbench

Mapatnpoupe OTI N dnuIoupyia TNG EVTOANC NAPANAve €VTOANG MEPIEXEI MPOOONKEC TOU OUYKEKPIUEVOU
ZABA nou agopouv oTo gUvoAlo xapaktripwv (DEFAULT CHARSET) yia Ta dedopéva KelJevou nou Ba e1odyo-
VTal 0TOV Mivaka, Kabwc kal TEXVIKEC AEMTOPEPEIEC YIa TOV TPOMo anoBnkeuanc Tou nivaka (ENGINE = InnoDB).

O1 napakdTw TPEIG €IKOVEG deixvouv Toug nivakeg Madnua, EyypaenMabnTh kai MpantogBabpogMabnTn
avTioTolxa, KETA TN dnuioupyia Touc.
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Eikdva 7. Emokonnon Tou nivaka Maénua oto oxnua MaénTtohoyio

Eikdva 8. Emokonnaon Tou nivaka EyypapniMabnT oto oxrja MabntoAdyio

Eikdva 9. Emokonnon Tou nivaka MpantogBabuocMabnTr ato axrida MabntoAdyio
'Eva eminA€ov epyaleio nou éxel atn d1aBean Tou o diaxelpioTic BA aTo nepiBalhov MySQL, €ival To gpya-
Agio Onpioupyiac povTEAwY, Onou €xel T duvaToTnTa va oxedIA0El TO OXNKA TNG BAoNC OEDOPEVWVY HE YPAPIKO
TPONO Kal va npayparonoinoel aA\ayEG kal npog TG OUO KaTeuBUvVoeIC: and Tn oxediaon npog Tnv uAonoinon
Kal and Tnv uAonoinon va evnuEPWOEl T axediaon.
H napakdTw eikdva Ogixvel To S1aypappa MvVAKwY Kal GUOXETIOEWY TG BAong dedopevwv MadnToAoyio.
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Eikova 10. To didypapua nivakwy kal GUCXETIOEWV yia TOUG Nivakeg Tou JadnToloyiou

O! YPAKEC NMOU GUVOEOUV TOUC MIVAKEG dNAWVOUV TIC CUOXETIOEIG METAEU TOUC, dNAAdK TOUG NEPIOPIOHOUG
&£vou kAeidiou (FOREIGN KEY). MapatnpoUupe 0TI Ta KUpIa KAEIDIA £XOUV KITPIVI OAKAvon, evw Ta EEva KAEIDIA
£X0UV dIAPOPETIKN orpavon (KOKKIVO Xpwia) aTo diaypauia.

104



Awayeipron Bacswv Agoopusvov



5.1 O1 PoAoi Tou AlaxeipioTn) Baong Adopévmv

Z10)01 / Mpoodokwueva ANoTeAEoHATa
'@' O pabntng/Tpia npénel va eival Ikavog/n:
e va neplypa®el To poAo Tou AlaxelpioTr) Baong Aedopévwv
e va anapiBuei Ta kabnkovTa Tou AlaxelpioTr Baong Asdouevmv

e va avayvwpilel Tn anoudaidTnTa Tou Epyou Tou AlaxelpioTn Baong Asdopévwv va yvupilel
TIC NPOONTIKEC AnaoXoAnong evoc AiaxelpioTr) Baong Acdopevav

'Eva ZABA, onwc kai onolodnnoTe nAnpogopiakd oUoTnua, anaitei kabnuepiviy diaxeipion NPOKEIPEVOU
va €EaopalioTei n owoTn AsiToupyia Tou. H avaykn auTn sival aunuevn oTnv nepintwon Twv BA kabw¢ au-
TEC XpNOILONOIoUVTal anod NEPICTOTEPA ANo £va ATOPA Kal EPApUOYEC, anotehoUv dnAadr WepIOPEVOUC NO-
pouc. a To oKono auTo, 0Ta TUAKATA NANPOPOPIKAG NPOBAENETAI 0 POAOC TOU AlaxelpioTr) Baong Acdopevwy
(Database Administrator r} DBA yia cuvTopia).

O AlaxeipioTiG Baong Aedopévamv gival pia ano Tng KaTnyopieg XpnoTwv piag BA. Eival uneubuvog yia
TOV KEVTPIKO EAEYXO Kal TNV unoaTnpiEn Tng BA waTe n BA va Asitoupyei owoTa Kai Xwpic npoBARuara.

Avaloya pe To nARBog, To PEYEBOC Kal TV NOAUNAOKOTNTA Twv BA, 0 poAoc Tou AlaxeipioTn BA pnopei va
avaTeBei og kanolov NapalnAa pe aAAa kabrikovTa (n.x. SIAXeIPIoTNG CUOTHKATOC, diaXelpIoTiC SIKTUOU) 1 va
anoTeAei Ta anokAEIoTIKA Tou kaBrkovTa. Eniong, Ogv ival ondvia n nepinTwon o pOAog Tou AlaxelpioTn BA va
avaTifeTal ano koivoU O NEPICCOTEPA ANO €va ATOWA.

O1 AlaxeipioTeg BA gival ano Ti¢ mio nepidATNTEG kal KaAa apeiBopeveg BEoeig oTo XwPo TG MANPOPOPIKNC,
€10IKa 0To EMTEPIKO. AUTO OQEIAETal OTN ONoudaloTNTA TOU £pyou Tou AiaxelpioTn BA, kaBwg kal oTIC eE€IdI-
KEUPEVEC YVWOEIC Kal OEI0TNTEC NOU NPENEI va KATEXEI vac AlaxeIpIoTAC BA.

Ta Baoika kadnkovTa Tou Aiaxelpiotn BA eivai:
- EYKATAOTAON KAl NApapeTponoinan Tou XABA,
- 0pIOKOC TOU OXNKATOG TNG BA,
- dnuioupyia xpnoTwv TnG BA kai anddoon poAwv 0ToUG XPHOTEG,
- kKaBopIoPOC PeBOOWV NpoonéAaocnc TnG BA,
- €pyaoiec ouvTnpnong Tne BA kai avaBadpiong Tou ZABA,

Ta kabrkovTa auTa neplypagovTal avaAuTikd OTIC ENOPEVEC EVOTNTEG.

XPHZIMEZ AIEYOYNZEIZ AIAAIKTYOY

ZTATIOTIKG OTOIXEia yia TRV anacyoAnon Twv AlaxeipioTov BA
Bureau of Labor Statistics, US Department of Labor:
http://www.bls.gov/ooh/computerandinformationtechnology/database
administrators.htm~, http://stats.bls.gov/oes/current/oes151141.htm~

sy EpwTROEIG / APpAcTNPIOTNTEG

1. AvalnTroTe oTaTIoTIKG oTolxeia (ano Tnv EANGda Kal To EwTePIKO) yia TIG NPOONTIKEG TOU €Nay-
YEAuaATOG TOu AlaxelpioTn BA.

2. EniokepBeiTe 10T00EAIDEC EUPETNG Epyaaiac ano Tnv EAAGda (n.x. http://www.skywalker.gr/ , http://
www.kariera.gr/”) fj To §wTepiko (n.x. http://www.monster.com”, http://www.dice.com/”) kai ava-
{ntoTe ayyeliec yia AiaxeipioTeC BA. KataypawTe TIC appuodioTnTeG TNG B€0NC, Ta NPOCOVTA Mou
{nToUvTal kal TIG anoAaBEG NMou NPOoPEPOVTAl.
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5.1.1 Eykaraoraon kai Mapaperponoinon Tou ZABA

Z1oxol / Mpoodokwpeva AnoTeAéopara
'@' O pabnTnc/Tpia Npenel va givai Ikavog/n:

e va yVwpilel TIC EpYAdieC eykaTaoTaong evog ZABA

e va Jlakpivel TIC OIAPOPETIKEG HEBOOOUC EYKATATTAONC £VOC ZABA (XEIpoKivnTn Kal QuTo-
patn, NPOypapa eykaTaoTaong kal anoBeTrpio AOYIGUIKOU)

e anapiBpei TIC BACIKEC NAPANETPOUG EyKATAOTAONG EVOC ZABA

e dIakpivel Toug dIaPopeTIKOUG TPOMOUG NAPAKETPONOINONG voc ZABA (kaTd Tnv ykaTa-
oTaon, PETA TNV EyKATACTAON)

Mpiv xpnoiponoinBei pia BA npénel va eykataoTabei To avtioToixo ZABA. H epyacia auTr anoTeAei éva and
Ta Baoika kabnkovTta Tou Alaxelpiotn BA. H eykatdoTaon ouviBwe npaypaTonoleital og 1oXUpoUC UNOAOYIOTEG
nou avaiaupavouv To poAo Tou e§unnpeTnTi BA (database server). To ZABA pnopei va €ivai To Jovadiko
Aoyiopiko (Madi pe To AsiToupylkd aUoTnpa) nou Ba eykataoTabei i va cuvunapyel Pe AANeC epappoyec. H
€yKaTaoTaon Tou XABA unopei va yivel kal g€ AiyoTepO 10XUpoUC UNOAOYIOTEC yia Tn Onuioupyia nepIBAAAOVTOG
avanTuénc kai EAEyXou anod Touc NPOoyPapHaTIoTEC BA.

Ta avaykaia apxeia yia Tnv eykaraoraon Tou ZABA npoo@épovTal and Tov KaTaokeuaoTn Tou ZABA. >To
napeAdov, Ta apxeia nTav diabeoipa og onTikouc diokoug (CD rj DVD), evw onpePa, Xapn oOTIC UPNAEC TayU-
TNTEG oUvdeong aTo AiadikTuo, €ival diabeaiya yia Petagoptwaon (download) anod Tnv 10TooeAida Tou KaTa-
okeuaoTn. MNa kabe Aerroupyikod cuotnua (Windows, UNIX, Linux, Mac OS) undapxel dia@opeTiKn €kB0ON TWV
apxeiwv eykaTaoTaonc.

O epyacieg nou npayparonoioUuvTal KaTd TNV eykaraoraon Tou ZABA cival ol akOAOUBEG:
- dnuioupyia GakEAwv eykaTaoTaong,
- anocuuniean TwWV apxeiwv ykaTaoTaong,
- QVTIypa®r TwV AnOCUMMIECUEVWV APXEIWV OTOUG (PAKEAOUC Mou dnuioupynenkav Kai o€
(PAKEAOUC TOU AEITOUPYIKOU GUCTNHATOC,
- pUBUION Tou A&IToUpYIKOU GUGTAKATOC Kal TV NPOYPAUHATWV MoU anoTeAolv To SABA.

H diadikacia eykatdoTaong pnopei va ival xeipokivntn (manual) i autoparn (automatic). Zn xel-
pokivnTn eykataoTaon o AlaxelpioTng BA epyaletal o€ nepiBAAAoV ypapung evrohav (command line) kar ako-
AouBwvTag TIC 0dnyieg TOU kKATAoOKEUAOTH Tou ZABA npayuaTonolei 0AEG TIC anapaitnTeg epyaciec. H péBodog
auTn dev eivarl 1diaiTepa dNUOPIARG €EaITiag TNG NOAUNAOKOTNTAG TNC. TNV AQUTONATN €yKATAGTACHN Ol ana-
paiTNTEG £pyaoieg yivovtal pe eAaxiotn napéuBaocn Tou Aiaxeipioth BA. MNa Tnv auTtopatn eykatdoTaon o€
nepiBaAov MS Windows kar Mac OS eival diaBéoiua npoypappara eykaraocraong (installers) nou otav
ekTeAeoToUV Eekivasl Evag odnyog eykaraoTaong (installation wizard) os nepiBaAov ypapung evioAav
(command line) N oe ypa@ikod nepiBaAlov (GUI — graphical user interface). O 0dnyoc eykataoTaong apxika
divel Tn duvaTtoTnTa oTov AlaxeipioTr) BA va emIAEEEN TIC BAOIKEC NAPAPETPOUC EYKATACTAONG KAl OTN OUVEXEID
npayuaTtonoloUVTal auTOUATA Ol anapaiTNTEG epyaciec. 2& nepiBaAlov UNIX kai Linux n autopaTtn eykataora-
on npaypaTonolgiTal PEow €DKV OIKTUAKWY TONwV nou ovopalovtal anoBeThipia AoyioHikou (software
repositories). O AlaxeipioTrc BA ouvdEeTal oTo anoBeTrPIo AOYIOUIKOU Kal EMIAEYEI TA NAKETA AOYIOHIKOU
(software packages) Tou ZABA yia HeETAQOPTWON. Me TNV 0AOKANPWON TNG HETAPOPTWONG EEKIVAVE QUTO-
PATa O avVayKaieg EpYacieC EykATAOTAONG.
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Kata Tnv eykataoTaon Tou ZABA, XeIpokivnTn i auTOPATA, NPAYUATOMNOIEITAI N APXIKA NAPAHUETPONOI-
non Tou ZABA, 3nAadn n puBbHIoN d1APOPWV NAPAHETPWV NOU OXETI(OVTaAl HE TN AEITOUPYIa TOU
ZABA. H napapeTponoinan ouvhdwg apopd ota akoAouba:

®akelol eykataoraong: Kabopiopog GakéAwv yia Ta apxeia epappoynv (NpoypappaTa nou anoteAolv

To ZABA) kai Ta apxeia dedopevwy (nepiexopeva Tng BA). Eival ouvnBiopévn NpakTikh o QAkeAog yia Ta

apxeia dedopévav va BpiokeTal og dlapopeTIkO diauepiopa (partition) Tou diokou 1} o€ dIAPOPETIKO BioKo

ano To AEIToupyIkO oUOTNHA Kal To ZABA. Me auTo Tov TPOMO av yivel ENaveykaTaoTacn Tou AEITOUPYIKOU
ouoTrAUaToc | Tou XABA Ta nepiexopeva Tng BA dev Ba ennpeacTouv. Eniong av Ta apyeia dedouevwv Bpi-
okovTal o€ AAo dioko BeATIWVETal N TaxUTnTa TnG BA.

TUnog BA: Avaloya e Tov okono kal Tnv npopAeno- To SABA MySQL unooTnpicel 9 pn-
Hevn xprion Tng BA pnopei va opioTei o avahoyog TU- XaveG BA ano Tig onoieg ol nio diade-
nog BA nou 6a dnpioupyeital and Tnv evioAi CREATE Sopévec ival n MyISAM kai InnoDB.

DATABASE (avaAueTal o€ enopevn evotnTa). H enidoyn

TUNou BA kaBopilel CUYKEKPIMEVEC NAPAPETPOUC TNC EYKATACTAONC, OMNWG TNV KUPIA UVAKN nou Ba deopelel
To ZABA, TO HEYIOTO HEYEBOG NOU WNopei va €xel n BA, Tov TpONo anobnkeuang kal 0pyavwong Twv apxeiwv
dedOUEVWY [E Ta NepiexOPeva TnG BA. Ze opiopéva ZABA n emhoyr) TUnou BA odnyei o€ emiAoyr KaTaANANG
pnxavig BA (database engine). H unxavr BA sival To Tufia Tou ZABA unglBuvo yia Tnv npdopaon ota
dedopeva Tne BA, dnAadr uhonolei TIC AIToupyieg TN dnuioupyiac, avayvwongc, evnUEpwaong kal diaypagnc.
ZABA w¢ unnpeoia: Ynapyel duvatotnTa va dnuioupynBei unnpeaia (service) Tou AEIToupyikoU GUCTHHaA-
TOC WOTE To ZABA va Eekivagl auTOpaTa KaTta Tnv €KKivnon TOU UNOAOYIOTH MOU €ival EyKATEOTNHEVO. EGv
To ZABA Xpnolyonolgital oe napaywyikd nepiBalov TOTE n auTopaTa ekkivnon eival enBeBAnUEVN. AvTide-
Ta, €av To ZABA XpnoidonoleiTal yia avanTugn Kai EAeyXo epappoywv BA pnopei va unv givar emuunTn n
auTouaTn EKKivnaN.

Aoyapiaopog AlaxeipioTn) BA: Kabs ZABA npénel va €xel TOUAAXIOTOV évav xpnoTn pe dikaiwpaTta Aia-
XEIPIOTR BA 0 onoiog va €xel anepiopioTo EAeyxo oTo ZABA kal Ti¢ BA. O xprioTng auTog dnuioupyeiTal auto-
paTa KaTa Tnv eykataoTaon Tou SABA. KaBe SABA dnuioupyei Aoyapiaopd AlaxeipioTr) BA UE GUYKEKPIPEVO
ovopa xpnoTn (user name) kai kKwdikd Ta onoia gival yvwoTa o€ OAOUG KaBwg avaPePovTal aTIG 0dnyieg Tou
kataokeuaoTn. M’ autd ouaTrvetal va opileTal yia Tov Aoyapiacpo Tou AlaxeipioTr) BA S1apopeTIKO Ovopa
Kal KwdIKOC and auTd Nou NPOTEIVOVTal KATA TNV EykaTaoTaon.

ZUvolo xapakTinpwv (character set): Eav otn BA 8éAoupe va anobnkeutolv dedoyeva nou dev xpn-
olgonololv To AaTivikd aA@apnTo (n.x. EAAnvika), npenel va dnAwBei katd Tnv eykataoraon Tou ZABA To
KaTaAnAo oUvoAo XapakTrpwv. AuTo gival anapaiTnTo NPOKEIPEVOU To ZABA va Pnopei va XEIpIoTEl 0woTd
Ta dedopéva, dnAadn va Unopei va Ta ePpavicel, va Ta Ta§IVOUnael kal va npayuaTonolei avalnTioeig.
Emikoivwvia: O1 XproTEG Kal 0 EQApPHOYEC Mou Xpnalponoliolv [ia BA pnopei va pnv Bpiokovtal aTov idio
unoAoyIioTn e To ZABA. Ze auTh TNV NEPINTWON N €NIKOIVwvia e Tn BA €ival anopakpuapévn kai uAonoleiTtal
MEOW TOU NPWTOKOANOU dikTUoU TCP/IP. Kata Tnv eykaTtaoTtaon Tou ZABA pnopoUv va puBuIoToUV oI AenTo-
MEPEIEG TNG ANOMAKPUOEVNG enikoivwviag (n.x. Bupa TCP/IP nou Ba xpnoiyonolgital) i va anevepyonoindei n
duvaToTNTA anopakpUOKEVNG ENIKOIVWVIAS av dev NPOBAENOVTAl ANOPAKPUCHEVOI XPROTEC TNG BA.

Apxeia karaypa@ng (log files): Ynapyel duvatotnta To ZABA va kataypagel aToIxEia yia Tn Xpnon kai
AeiToupyia Tng BA. Ta nepiexoOpeva TwvV apxeiwv Kataypagng xpnaoiyonolouvTal anod To Aiaxeipiotn BA yia
TNV napakoAoUdnan TnG Aeiroupyiag Tng BA, Tn BeATiwon TN anddoong Tne Kai TV eniAucn npoBANUaTwy.
BonOnTika epyaleia: Ektog and To ZABA pnopouv va eykatacTabolv npocBeTa npoypapara yia
diaxeipion TnG BA 1 Tnv avanTugn epapuoywv BA.

AvTtiypapa ac@aleiag (backup) ka1 avanapaywyn (replication): Kata tnv eykaraoTtaon Tou ZABA
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MMOpEi va opIoTel Xpovodlaypapa auTtopuaTng Anwng avtiypdeuv acgaleiac Tng BA. Eniong unapyer du-
vaToTNTA va opioTel oXEJI0 avanapaywync Tng BA, yia Tnv autouatn dnyioupyia avTiypagwv Tng BA oe
aMoug unoAoyioTeg. Ta avTiypaga gival guyxpoviopeva, dnAadn ol alayeg oTa nepiexdpeva Tng BA peta-
(PEPOVTAl auTOPATa oTa avriypapa (penAikec) TnG BA nou BpiokovTal aToug GAAOUG UNOAOYIOTEC,

Eikdva 5.1 Mpagikodg 0dnyoc eykaraoTaong ZABA MySQL: adeia xpriong (ndvw apioTepd), TUNOC EyKATAOTA-
onc (navw de€ia), pubpioeic dikTUOU (KATW apIoTEPA), OpIoHOC XpNoTn (kaTw de€ia) [Mnyn: MySQL Installer
GUI http://dev.mysql.com/doc/refman/5.6/en/mysglinstallergui.html|”]

EnminAéov napayeTponoinon HNOpEi va yivel Kal JETA TNV EyKATACTACN Tou ZABA xpnoidonoiwvTac epyaleia
nou Npoo®Epel To XABA 1) ekTeEA@VTAC Eava Tov 0dnyo eykaTtaoTaonc Kal ENIAEyovTac TPOmnonoinan Tng eykaTa-
oTaonc. Eniong pnopei va yiver aneuBeiag aAAayn oTa nepiexopeva Twv apxeimv pubpioswv (configuration
files) Tou ZABA nou dnuioupyndnkav KaTta Tnv eykataortaon. H TeAeuTaia emAoyn anaiTei 181aiTEPN NPOTOXN
Kal aUENMEVEC YVWOEIC KaBWE undapxel Kivouvog KaTaoTpodrc TnG BA and AavBaopéveg evépyelec.
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XPHZIMEZ AIEYOYNZEI2 ATAAIKTYOY

5
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Apxeia eykaraoraong ZABA
MySQL: https://dev.mysqgl.com/downloads/mysqgl/~

MS SQL Server Express: http://www.microsoft.com/enus/servercloud/products/sqgl server-

editions/sglserverexpress.aspx”

Oracle Database Express: http://www.oracle.com/technetwork/database/database
technologies/expressedition/downloads/index.html”

IBM DB2 Express: http://www01.ibm.com/software/data/db2/express c¢/download.html”
0dnyieg eykaraoraong ZABA

MySQL: http://dev.mysal.com/doc/refman/5.6/en/installing.html MS SQL Server Express:
https://msdn.microsoft.com/en us/sqlserver2014express.aspx”

Oracle Database Express: Windows installation

http://docs.oracle.com/cd/E17781 01/install.112/e18803/toc.htm~”, Linuxinstallation
http://docs.oracle.com/cd/E17781 01/install.112/e18802/toc.htm” IBM DB2: http://www

01.ibm.com/support/knowledgecenter/SSEPGG_10.5.0/com.ibm.db2.luw.gb.server.doc/
lang=en”

EpwTnoEeIG / ApaoTnpIOTNTEG
1. ZekiviioTe Tov 0dnY0 eykaTtaoTaonc Tou XABA MySQL (av dev unapyel oTov unohoyioTr oac Ba

NPENEI va TOV PHETAPOPTWOETE anod TV IoTooeAida https://dev.mysgl.com/downloads/mysgl/”).

KaTaypayTe nolec pubioeIC KAavaTe JEOW ToU 00nyoU Kal OUYKPIVETE PE 00a avapEéPovTal Oxe-
TIKG OTO KEIPEVO TNG EVOTNTEC.

. MeTagepBeite oTov pakeNo eykaTtaoTaonc Tou ABA MySQL. EvTonioTe To apxeio pubuioswv

(my.ini og nepiBaAov Windows kai my.cnf og nepiBalov Linux) kai deite Ta nepiexopeva
Tou He Evav anAo enegepyaoTn keidevou (n.x. Notepad oe Windows, GEdit o€ Linux). Mpoona-
Br\oTE va EVTOMIOETE TIC YPAUHEC TOU ApPXEIOU NOU avTiaTolxoUV OTIC PUBHICEIC NMOU KAvVATE KATa
TNV EKTEAEON TOU 00NYoU €ykaTaoTaonc.

. Emokep0eite Tnv 10TooeAida https://dev.mysgl.com/doc/refman/5.6/en/storage engines.html” e

TNV €nionun Tekunpiwon Tou XABA MySQL OXeTIKG YE TIC OIABE0IPEC MNXAVEG BA. MeAeTROTE
TOV MiVaKa OTO KATW WEPOC TNG O€AIdAC Kal OUYKPIVETAl TIG INXavéS BA wG npog To WEyeBOC
NG BA (storage limits), Tnv unooTnpi€n ouvaAhaywv (transactions), unooTnpIEn yewypal-
kwv 0edopevwy (geospatial support), duvaToTNTA CUKNIEONG KAl KPUNTOYPAPNONG OEDOUEVWV
(compressed kai encrypted data), unooTnpign Evav kAeidiwv (foreign key).



5.1.2 OpIoHOG TOU ZXNHaTOG TG BA

Z1oxol / NMpoadokmpeva AnoTeAéopara
'@' O paBnTng/Tpia npEnel va eival Ikavog/n:

e va Xpnoigonolei TNV kataAAnAn evtoAn SQL yia va dnuioupynoel pia BA kai va opilel To
OUVOAO XAPAKTAPWV TV JESOPEVWV TNG

e va yvwpilel TIC appodIoTNTEC Tou AlaxelpioTr BA oxeTika Ye Tn dnuioupyia BA kai oxnua-
TOG BA

e Va KATAVOei TOUC AOYouC aopaAeiag nou unayopelouv n dnpioupyia BA kal oxriuaTtoc BA
va yiveral povo and Tov AlaxelpioTr BA

Mpiv dnpioupynBoUV nivakec os pia BA npénel va dnuioupynBei n BA pe Tnv evroAr] CREATE DATABASE.
la napadeiypa n ekTEAeoN TNG evToAr Ba dnuioupynoel pia kevry BA e dvopa mathitologio.

CREATE DATABASE mathitologio;

H evToArj CREATE DATABASE pnopei va nepiAappavel napapeTpoug nou Ba kaBopilouv TEXVIKEG AeNTOUEPEI-
€C TNG BA, n.X. pAKeAOI aNoBKEUONG TwV APXEIWV WE Ta NEPIEXOUEVA TNG BA, HEyioTo PeyeBog apxeiwv Tng BA,
OUVOAO XapaKTAPWV MOU XPNOILOMOIEITAl yia avanapaoTaon Twv dedopEVwV TNS BA kal Tpono¢ Ta&ivounong
TwV dedopEVWV, Xpron apxeiwv kataypa®ng (log files). Av n evroAr dev nepidapBavel napageTpoug ToTe n BA
OnUIoUpYEITAl YE TIC NPOKABOPIOUEVEG TIMEG MOU dNAWONKAV KATA TNV €yKaTaoTaon Tou SABA.

210 ZABA MySQL, katd Tn dnuioupyia piac BA ynopei va kabopioTei To oUVOAO XapakTnpwv Mou Xpnol-
ponoloUv Ta dedopéva (napapeTpog CHARACTER SET) kal 0 TpOnog Ta§ivopunang yia To EMAEYHEVO OUVOAO
xapaktnpwv (napapetpoc COLLATE). MNa napadeiyua, n evioAn

CREATE DATABASE mathitologio CHARACTER SET greek COLLATE greek general ci;

Ba dnuioupynoel pia kevr) BA pe 6voua mathitologio, Ta dedopéva Tng onoiag punopouv va nepiAapBavouv
kal EMANVIKOUG XapakTrpeg (EninAov Twv AATIVIKWV) oUP@wva pe Tnv kwdikonoinon “ISO 88597 Greek” kai
Ba Ta&ivopouvTal CUMPWVA PE TN OIPA TOV YPARUATWY 0TO EAANVIKO aA@apnTo. EvaA\akTIKa pnopei va xpn-
olponoinBei kwdikonoinon Unicode nou unootnpilel OAa Ta diabeoipa aA@apnTa (apa kai To EAANVIKO), Onwe
(aiveTal oTo akoAoubo napadelyua.

CREATE DATABASE mathitologio CHARACTER SET ut8 COLLATE utf8 general ci;

O Moyapiaopog XproTn pe dikaiwpaTa AiaxeipioTr BA nou dnuioupyeital katd Tnv eykataoTaon Tou ABA
éxel navra tn duvatoTnTta va dnpioupyei BA. MNa Adyoug aopdaAeiag ouviBwg n duvaTtotnTa dnpioupyiag BA
dev diveTal o€ GAOUG XPrOTEC.

Apou dnpioupynBei n BA, punopoUv We TIG KaTAAMNAEG evToAég SQL va dnuioupynBouv nivakec. O Aoyapia-
opoC xprioTn e dikaiwpaTa AlaxelpioTr) BA nou dnuioupyeiTal kaTd Tnv gykataoTaon Tou ABA €xel navra
auTn Tn duvaToTnTa. Z& nepIBAANoV avanTu&nc kai eAéyxou epappoywv BA n duvatotnTa auTr Ynopei va doBei
Kal oTa JEAN TNG opadag avanTuéng. Ze napaywyiko nepIBAANov Opwe nou n BA nepiéxel npaydaTika dedopéva
kal unoaTnpilel kanola AsIToupyia i napéxel kanoia unnpEecia, autn Tn duvaToTnTa €Xel oUVRBWCE HOvo o Ala-
XEIPIOTAC BA yia Adyoug ao®aAeiac. 2 auTn Tnv NepINTwaon o AiaxelpioTic BA Ba npénel va eKTEAEDE! TIC Ka-
TAMNAEC evToAéc SQL, akoAouBwvTag TIC 0dnyieC TNG ouadacg avanTu&ng, yia va dnuIoupynaoel nivakeg oTn BA.
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2€ opiopéva ZABA, pia BA pnopei va nepiéxel €va i nepiocdTepa oxnuata. ‘Eva oxApa (schema) opado-
nolei Nivakeg TN BA, n.X. ava xpnoTn r epapuoyn nou xpnaoiyonolei Tn BA, e okond Tnv KaAuTepn diaxeipion
Kal eyaAUTepn aoPaAeia Twv NepiEXOUEVWY TnG BA. Ma Tn dnpioupyia OXAKATOG XPNOIKOMOIEITAl N EVTOAR
CREATE SCHEMA n onoia ouvodeUeTal and evtoAég SQL yia Tn dnuioupyia nivakwv Tng BA. AuTo ival 1d1ai-
TEPA XpNoido o€ BA nou nepIAappavouv peyaAo nARBoC Nivakwy.

To ZABA MySQL oTnv TeAeuTaia ekdoor| Tou (5.6.25, Maiog 2015) dev unoaTnpilel Tn dnuioupyia
oxnuatog kai n evroAl CREATE SCHEMA £xel Tnv idia aUvTagn kai xprion pe Tnv eviohr) CREATE
DATABASE (dnAadr o 0poc SCHEMA XpnoIUonolEiTal wG OUV@VUUo Tou 6pou DATABASE).
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5.1.3 Anuioupyia Xpnotwv kai Anodoon POAwv

Z10X0! / Mpoodokwpeva AnoTeAéopaTa
'@' O pabnTng/Tpia nNpéenel va gival Ikavog/n:

e va xpnoidonolei evToAéc SQL yia va diaxeipileTal AoyapiaopoUc Tou ZABA (dnuioupyia,
peTOovouaoia, diaypagn, opIopoc kal aAhayn Kwdikou)

e Va KATAVOEI TNV avaykaioTnTa npooTaciac Twv Aoyapiacunv Je Kwdiko npdopacng

e VO KATAVOEi TNV avaykaioTnTa JETOVOUAoiac Twv AoyapiaopwyV We dikaiopaTa Alaxeipiomn
BA nou dnuioupyoUvTal QUTOUATA KATA TNV €yKATACTACHN Tou XABA

e va NePIYPAPEl Ta NPOVOUIA Nou PnopoUv va anodoBolv o€ éva Aoyapiacuo

e va xpnoidonolei evToAeg SQL yia va diaxeipileTal npovopia (ekxwpnon, avakAnaon, eppavion)

e Va KATAVOEi Ta Keva aoPAelac nou dnuioupyoUVTal av ENITPANE] O XPrOTEC nou dev gival
AlaxelpIoTEC BA va ekxwpoUv nNpovouia

e va YVwpilel KAAEC NPAKTIKEC YIA T 0WOTH JIAXEIPION TwV NPOVOUiwV

Kabe atopo n epapuoyn nou BéAel va xpnaoigonoinoel Wia BA npénel npwTa va ouvdedei aTo ABA Xpn-
olponolwvTag €va Aoyapiacpo xpnotn (user account). O1 ouykekpipéEvol Aoyaplagploi gival dIapopeTIkoi
anod Toug Aoyapiaopoug Tou AsIToupyikoU cuoTAHaToc. Yndapxouv SABA nou pnopolv va cuvdEoouv Touc dUo
TUNOUG Aoyapiacpwy, WOTE 0 XPNOTNG va pnv Xpeialeral va Tautonoindei dU0 QOpEC, Wia anod To AEIToupyIkO
oUoTNHa Kai pia and To ZABA, yia va XpnolJonoinoel Tn BA.

H oUvdeon Twv Aoyapiaopwv Tou ZABA pe Toug Aoyapiaopouc Tou AEITOUpYIKoU GUOTAKATOC MEl-
WVEl TNV aoPAAEId TOU CUOTNHHATOC KaBwe av kanolog eI0BoAEac napapidcel éva Aoyapiacpod Tou
AEITOUpYIKOU cuoTruaToc Ba anoktndsi auTopaTa npooBaon kal oTo ZABA.

H dnuioupyia Aoyapiacpwv xprotn aTo ZABA gival ano Tig onoudaloTepeg apodIoTNTEC Tou AlaxelpioTn BA
kabwg and Tn owoTn dlaxeipion Twv Aoyapiacpwv e€apTartal n acpdaAeia TnG BA. O Aoyapiaopog XxpnoTn He
dikaiwpaTa AlayeipioTr BA nou dnuioupyeital katd Tnv eykatacTtaon Tou ZABA gival apxikad o Hovadikog nou
pnopei va dnuioupynoel GAAouc Aoyapiaopouc.

H dnuioupyia Aoyapiacpwv XpnoTn ulonoleital Je SIaQopeTIKO TPONo and kabe XABA, Je anoTEAeONa n
OUVTAEN TWV OXETIKWV EVTOAQV va dlapépel. 2To ZABA MySQL xpnoiuonoieital n eviohrj CREATE USER. lNa
napadelypa n evToAn

CREATE USER ‘g pappas’;

OnuIoupyei €va Aoyapiaopd pe Ovoua XprnoTn g_pappas.

O1 Aoyapiaoyoi xpnoTn WnopoUv va Ol1aBETouv kwdikd npdopaonc. To ZABA MySQL, av oTnv €vroAn
CREATE USER xpnoidonoin®ei n napauetpoc IDENTIFIED BY pnopei va opioTei kwdikog npoopaone. Ma
napadeiypa n evroAn

CREATE USER ‘k aggelou’ IDENTIFIED BY ‘p@sS$s’;

Onuioupyei €va Aoyapiaopd pe ovopa xpnotn k_aggelou kai kwdiko npdopacng p@$s.

Ma Adyoug aopaAeiag, kaBe Aoyapiacpog xpnorTn Tou ZABA 0a npénel va npooTaTeUETal

A pE K0dIkO npooBaong (password). Ano TIC NPWTEG EVEPYEIEC TOU AlaxelpioTr) BA pera Tnv
€ykaTaoTaon Tou ZABA npenel va ival 0 opIopog KWOIKWV Yia 0AOUG TouG AoyapiacpoUc nou dnui-
oupyouVTal QUTOMATa KATa TNV €yKkaTaoTaon Tou SABA.
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Ta oTolxeia Twv Aoyapiacpwv XpnaoTn anobnkelovTal os €101kO Mivaka nou OnMIOUPYEITal QUTOUATA KaTd
TNV eykataoTaon Tou TABA. ZT1o ZABA MySQL auTog o nivakag ovoualetal mysgl.user. Me Tnv €VToAn

SELECT * FROM mysqgl .-USER;

Ba eppavioTouv o1 AENTOUEPEIEC OAWV TWV Aoyapiaopav nou €xouv dnuioupyndei. ©a napatnproeTe OTI ol
kwdIkoi NpoaBaacng eivar akataAnnTol. AuTd oupBaivel eneidr ol Kwdikoi nou opilovtal We Tnv evtoAr) CREATE
USER ... IDENTIFIED BY ...; kwdikornoloUvTai npiv anobnkeutoUv aTov nivaka mysql.user. ‘EToI akopa ki av
éva pn €EouoIodoTNUEVO ATOMO ANOKTNOEl NpooBacn aTov nivaka mysql.user dev 6a YNOPECEl va avakTnoEl
TOUG KwdIKOUG.

MNa va aA\a&oupe Tov KwdIKO evoc Aoyapiaopol 1) va opicoupe KwdIKO O NEPINTWON NOU auTo Oev Eixe
yivel katd Tn dnuioupyia Tou Aoyapiacpou, ato ZABA MySQL xpnoiponoloUpe Tnv evioAl SET PASSWORD.
lNa napadeiypa n evroAn

SET PASSWORD FOR ‘a dimou’ = PASSWORD(‘0p3n’);

opilel kwdIko NpooBaonc Op3n yia Tov Aoyapiaopo pe dvopa xpnotn a_dimou. H ouvaptnon PASSWORD(...)
KpuNTOYpaPei TOV KWOIKO NPdoBacng npiv anobnkeuTel aTov nivaka mysgl.user Pe Ta OToIxEia Twv Aoyapia-
OHWV.

210 ZABA MySQL n evroAl SET PASSWORD dev kwdIkonolei Toug kwdikoUg — O€ avTiBean JE TV
€vToAr) CREATE USER ... IDENTIFIED BY ...; — yI' auTo npénel va Xxpnoiponoindei n auvaptnon
PASSWORDY(...).

Ynapyel duvatoTnTa aAAayng Tou ovopaTog evog AoyapiaopoU. AuTo ouviBwe Yiveral yia AOyoug aopalel-
ac. MNa napadeiypa, oto ZABA MySQL To npoTelvouevo Ovola Tou Aoyapiaodou pe dikaiwpaTa AlaxeipioTr) BA
nou dnMIoUpYEiTal KaTd TNV eykaTaoTaon Tou ZABA eival root. Av xpnaidonoinfei auto To dvopa TOTE HeEIw-
VETAI N a0QAAEId TOU GUOTHKATOC KaBwE and Ta dUo ouaTaTikd Tou AoyapiacpoU (Ovopa Kal KwOIKOG) To €va
eival ndn yvwaTo (dvopa) kal To Hovo nou XpelddeTal kanolog eI0BoAEAG eival va pavTéwel To Ao (KwdIKog).
210 ZABA MySQL n peTovopacia evog Aoyapiacpou yiveral Je Tnv evtoAr) RENAME USER. TNa napadeiyua n
EVTOAN

RENAME USER ‘root’ TO ‘db_admin’;

Ba peTovoudaoel Tov Aoyapiaouo pe ovopa root o db_admin.

Ano TIC NPWTEC eVEPYEIEC TOU AlaxeipioTry BA peta Tnv eykataoTaon Tou XABA npénel va ivai n
HETOVOHAOCIa TV AoyapiacHav pe dikaiopara AlaxeipioTi BA nou £xouv ouvnOIopéva
ovopdaTa | ovOHaTa Nou avapEPovTal oTIC 0dNYIEC TOU KATAGKEUAOTI).

Yndpyxouv NePINTAOEIG NMou €vag Aoyapiacpog npenel va katapynBei, n.x. eneidn To aTtouo nou Tov Xpnoi-
ponoloUoe PETAKIVABNKE o€ AAAn B€on 1 anoxwpnoe. Ma Tov okond autd Xpnolponolsital n evioAr; DROP
USER. Na napadelypa n evioAn

RENAME USER ‘m alexiou’;

Ba diaypawel and To ZABA To Aoyapiacuo e Ovopa Xpnortn m_alexiou.
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01 EVEPYEIEC MOU WMOPEi va EKTEAEDEI €vac Aoyaplaopoc xprotn Tou ZABA kaBopilovtal anod Ta
dikaiwpaTa nou O1abéTel 0 Aoyapiaopoc. Tnv opoAoyia Twv BA, Ta dikaiwpaTta autd ovopalovral
npovopia (privileges). Ztnv opoloyia Twv BA, 6Tav diveTal va Npovouio AEE OTI TO NPOVOLIO
ekxwpeital (grant) kai 0tav agaipeital Aéye 0TI To npovopio avakaAeitail (revoke).

'Eva npovopio pnopei va sival kaBoAikd, dnAadr va agopa 0Aeg TIC BA dedopevwy Tou ZABA.

EvaAAaKTIKO TO NPOVOIO WNOpEi va gival yia oUuyKekpipévn BA Tou ZABA, yia GUYKEKPIKEVO Mivaka piag BA
N YIa OUYKEKPIYEVN OTAAN evoc nivaka. Ta mio ouvnBiouéva npovopia nou unooTtnpilel To ZABA MySQL kai To
€ninedo aTo ornoio YrnopoUv va epapuooToluv napouaialovTal aTov akoAoubo nivaka.

Mivakag 5.1 Kataloyog npovopiwv Tou ABA MySQL

Mpovopio ENITPENOHEVEG EVEPYEIEG Eninedo
ALL ‘ONa Ta npovopia ekToc and GRANT OPTION KaBoAikd, BA, Mivakag, XTriAn
ALTER Tpononoinan Tng OOMNG nivaka KaBoAiko, BA, Mivakag
CREATE Anuioupyia BA kai nivaka KaBoAiko, BA, Mivakag
CREATE USER | Anuioupyia, diaypa®n kai Metovopacia Aoyapiacpou | KaBoAikod

Xpnom
DELETE Alaypa®n ypaupv ano nivaka KaBoAiko, BA, Mivakag
DROP Aiaypaon BA, nivaka kai oyng KaBoAiko, BA, Mivakag
GRANT OPTION | Ekxwpnon Kai avakAnon npovopiou os Aoyapiaouo Xpn- | KaBoAiko, BA, Mivakag

om
INDEX Anpioupyia kai dlaypagr eUpPETnpiou KaBoAiko, BA, Mivakag
INSERT Eioaywyn ypaup®v o€ nivaka KaBoAiko, BA, Mivakag, ZTAAn
REFERENCES Anpioupyia &Evou kAeidioU KaBoAiko, BA, Mivakag, ZTAAn
SELECT Em\oyn ypappwv ano nivaka KaBoAikd, BA, Mivakag, XTriAn
SHUTDOWN TepUaTiodog ZABA KaBoAiko
SUPER Xpnon epyaleiwv diaxeipiong ZABA, napapeTponoinan | KaBoAikd

2ABA
UPDATE Evnuépwaon ypaupwy nivaka KaBoAiko, BA, Mivakag, ZTAAn

'Evac Aoyapiacuog XproTn KNopei va ekxwpraoel o€ aA\o Aoyapiacpd povo npovopia nou ndn KaTe-
Xel. O Aoyapiaopog xproTn Ke dikaimpaTa AlaxelpioTn BA nou dnuioupyeital katd Tnv eykaTaoTaon
Tou ZABA kaTexel OAa Ta SIABEIYa NPovOoia o€ OAa Ta €nineda Kal OTn OUVEXEID PNOPEi va Ta
EKXWPNOEI aTouc Aoyapiacpouc nou Ba dnuioupynBouv.
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210 2ABA MySQL n ekxwpnon npovoyiou yiveral Pe Tnv evroAr] GRANT, n onoia €xel Tnv akodAoubn ouvTagn

GRANT <privilege> ON <level> TO <user>;

onou <privilege> 10 Ovoua Tou nNpovopiou, <level> To eninedo oTo onoio epapuoleTal To NPOVOIO Kal <user>
TO OVOMA TOU Aoyapiaopou XprioTn GTOV OMoio EKXWPEITAl To NPovOpIo. To eninedo epapUoynG Tou NPOVOUiou
pnopei va AaBel TIC akOAOUBEG TIWEG:

* % yia KaBoAIKO NpovOUIo Nou apopa OAeG Tig BA Tou ZABA,

db.* yia npovopio otn BA pe dvopa db,

db.table yia npovopio oTov nivaka We ovopa table nou BpiokeTal péoa otn BA pe dvopa db,

db.table(column) yia npovopio aTn oTAAN We Ovoua column Tou nivaka pe dvopa table nou BpiokeTal

oTtn BA pe ovopa db.

Me pia evToAr GRANT pnopoUv va ekxwpnBoUv nepIoadTEPA anod Eva NPOVOIA O€ NEPICTOTEPOUG and Evav
Aoyapiaopouc. € auTr) TNV NEPINTWON N evToAn nepIAauBavel NioTeg ano npovopia kal NIoTeC ano XproTeG, e
Ta oToIxeia kabe AioTag va dlaxwpilovTal e KOUATA.

AkohouBouv napadeiydaTa ekxwpnong npovopiowv oto ZABA MySQL og 0Aa Ta diabaiua enineda (kabo-
AikO, BA, nivakag, othAn). Zra napadeiypara O£wpoUHE OTI 01 EVTOAEG EKTEAOUVTAI and Aoyapiacpo
XpRoTn pe dikaiopara Alaxeipiot BA, o onoiog katéxel oAa Ta d1a0£oipa npovopia o€ OAa Ta
niBava eningda (ka®oAiko, BA, nivakag, oThAn).

GRANT ALL ON *.* TO ‘g pappas’;

ExxwpouvTal 0Aa Ta diabeaiya npovoyia oTo Aoyapiacpo XpnoTn Ke dvopa g_pappas. OuoiaoTika o Aoya-
pIAOUOC g_pappas anokTasl dikaliwyaTa AlaxeipioT BA kabBwe Ynopei va ekTeAETEl onoladnnoTe eVEPYEIQ O€
OAeG TIC BA Tou ZABA.

To €101k6 npovopio ALL onuaivel «OAa Twv dIaBéoipa NPOvopia yia To avTioTolxo €ninedo epap-
poyng (kaBoAiko, BA, mivakac, aTnAn)». AnAadn av epapuooTei kaBoAika nepIAapBavel oAa Ta
kaBoAikd npovopia, av pappoaTei o€ BA nepidapBavel OAa Ta npovopia yia BA k.0.k. Mia evToAn
GRANT e 10 npovopio ALL dev pnopei va nepihapBavel GAa npovopia napa Jovo To NPovouio
GRANT OPTION.

GRANT CREATE, DROP ON mathitologio.™ TO ‘k_aggelou’;

210 Aoyaplaouo xproTn We ovopa k_aggelou ekxwpeital Ta npovopia dnuioupyiag nivaka (CREATE) otn BA
mathitologio kai To npovopio diaypagrc (DROP) onoloudnnoTe nivaka Tng BA mathitologio.

GRANT SELECT, INSERT ON mathitologio.M&®nuo
TO ‘a dimou’, ‘m_alexiou’;

>TouC AoyapiaopoUc XpnoTn pe ovopaTa a_dimou kar m_alexiou ekxwpeiTal To NPoVOUIO EMIAOYNC YPAUHWOV
(SELECT) kai To npovopio eioaywyng ypaupwv (INSERT) otov nivaka Maénua tng BA mathitologio.

GRANT SELECT (AM, Emdvupo, ‘Ovoua), UPDATE (aM)
ON mathitologio.Mabntfig TO ‘d georgiou’;

ExxwpouvTal oTo Aoyapiaopod XpnoTn We ovoua d_georgiou To npovopio enmAoyng (SELECT) oTiG OTAEG
AM, Enovupo kai ‘Ovoua Tou nivaka Malntric Tng BA mathitologio, kai To npovopio  evnuépwanc (UPDATE)
otn othAn AM Tou nivaka MaénTng Tng BA mathitologio. AnAadn o xpnoTng d_georgiou Ynopei e TNV EVTOAN
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SELECT va ep@avioel povo Ta nepiexopeva Twv otnhwv AM, Enwvupo kai ‘Ovopa kai e Tnv evroAry UPDATE
MMNOPEI Va EVNUEPWOEI HOVO Ta NEPIEXOHEVA TNG OTAHANG AM.

Ynapxel €va €101ko6 npovopio nou ovoudaletal GRANT OPTION kai divel T duvaToTnTa o€ €va Aoyapiaopo
XPNOTN va ekXwpei Npovopia o€ Aouc Aoyapiaopouc. AuTo yiveral npooBeTovTag Tnv enidoyr) WITH GRANT
OPTION o070 T€AOG HIag evtoAng GRANT. Ma napadelyua, oto ZABA MySQL n evtoAn

GRANT SELECT ON mathitologio.* TO ‘i petrou’ WITH GRANT OPTION;

EKXWPEI 0TO Aoyapiaopo XpAoTn e Ovopa i_petrou To NPovOUIo EMNIAOYAC YPARHWV and 0AOUC TOUG NIVAKEC TNG
BA mathitologio kal napdA\nAa eniTrpEnel aTov XprnoTn i_petrou va ekxwproel Nnpovouia nou non diabETel yia
Tn BA mathitologio o€ aAo Aoyapiaopd xpnoTn.

O Aoyapiaopocg xpnoTn We dikaiwpaTa AlayeipioTr) BA nou dnyioupyeital kaTa Tnv eykataoTaon Tou SABA
gival apyika o Jovadikoc Nou UMopei va eKXwPEi NPovopia o€ aAAouc Aoyapiacpouc.

To npovopio GRANT OPTION npenel va XpnoldonoleiTal e Npogoyr, Kabwg oTav ekxwpnoei divel
TO JIKaiWMAa O €&va XpNOoTN va EKXWPNOEl 0€ KAnoiov Ao ornolodnnoTe npovopio RN KATEXE! N
0a anokTtnoel oTo péAAov. ' autd Ba NpEnel va ekxwpeiTal e PEYAAn npoooxr kabwe pnopei
va xpnoiponoin®ei yia va napakappOouUv ol Kavoveg aoPaAeiac nou xel BEoel o AlayeipioTng BA.

la va yivouv kaTavonTa Ta nponyoupeva, £0Tw OTI 0 AlaxeIpIoTnC BA ekxwpei oTov XproTn userl Ta npo-
vopia SELECT, INSERT, UPDATE, DELETE pe GRANT OPTION, kai oTov XpnoTn user2 Ta npovopia SELECT,
UPDATE. O userl €xel To npovopio GRANT OPTION ondTe pnopei va ekxwpnoel OToV user2 Ta npovopia
INSERT, DELETE napoAo nou o AlaxeipioTnc BA €ixe anogaaioel 0Ti 0 user2 dev ENpene va Ta KaTexel. ‘EoTw OTI
0Tn ouvéxela o AlaxelpioTnG BA ekxwpei aTov userl To npovopio DROP (xwpic Tnv emiAoyr) GRANT OPTION).
MapdAo nou o userl anékTnoe To npovopio DROP xwpic Tnv emAoyry GRANT OPTION, pnopei va ekxwpnoel
TO npovopio DROP aTov user2 kabwc rnon 8iabeTel To npovopio GRANT OPTION anod nponyoUdevn evroAn. I’
auTo To Adyo, o€ napaywyiko nepiBalov nou n BA nepiexel npaypaTtika dedopéva, Jovo o AiaxelpioTnc BA Ba
npénel va d1aBeTel To npovopio GRANT OPTION.

lNa Tnv npoaTacia TnG dOuNG Kal Twv MEPIEXOUEVWV Hiac BA npoteivovtal ol akoAoubol KAVOVEG
A yia Tn d1axeipion TwV NPOVouinv:
- 2& kGBe Aoyapiaopod va divovTal Ta eEAAXIoTa Npovouia nou XpeIaleTal o XproTng Tou Aoyapiacuou
yia va xpnaiponoinoel Tn BA. AnAadn av kanolog anAwg avalntael dedopeva TOTE 0 Aoyaplaouog
Tou Ba npénel va €xel JOVo To npovopio SELECT.
- Ta npovopia va divovTal yia CUYKekpIPéV BA kai av ival duvaTo yia GUYKEKPIMEVO nivaka Tng BA.
KaBoAika npovopia va diabéTel Yovo o AiaxelpioTng BA.
- To npovopio GRANT OPTION va diabETel Jovo o AlaxelpioTng BA.

Ynapxouv NePINTWOEIC Nou Kanoia npovouia npenel va avakAnBouv anod €va Aoyapiacpd, neidn yia na-
padelyua alha&av ol appodIoTNTEG Tou XpnoTn. H avakAnon npovopiwv yivetal pe Tnv evroAr; REVOKE. Ta
napadeiypa, oto ZABA MySQL pe Tnv evToAR

REVOKE SELECT, INSERT ON mathitologio.mathima TO ‘a dimou’;

Ba avakAnBsi and To Aoyapiaopo XpnoTn e ovoua a_dimou To npovopio emoyng ypaupav (SELECT) kai To
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npovouio eioaywyns ypaupwv (INSERT) oTov nivaka mathima Tng BA mathitologio.

Ma va avakaAéoel €vag XpnoTng Npovopia and kanoiov alAo xprnotn Ba npénel va dIabETel To Npo-
vopio GRANT OPTION kabwg kai Ta Npovopia nou npoonabei va avakaAeoel.

‘Onwc yiveral katavonTo, av To NARBoC Twv XpnoTwV Kiac BA sival peyaho kai yivovral ouxva aA\ayec ota
npovoia, Ogv gival eUkoAo va BupdTal o AlaxeipioTrc BA Ta npovopia kabe xpriotn. M’ auTo undapxel n EVTOAN
SHOW GRANTS nou su@avilel Ta npovoyia evoc Aoyapiacyou. Ma napadeiyya, n evroAn

SHOW GRANTS FOR ‘m alexiou’;

Ba epgavioel TIC evToAéc GRANT nou anairi®nkav yia va anokTnosl 0 Aoyapiaopoc XprioTn pe dvoua m_alexiou
T NPOVOWIA Nou JIABETEL.

Eival ouvnBiopévo o€ pia BA va unapyouv noAhoi XproTeg nou AOyw TnG £pyaciac Toug NPEMEl va £XouV Ta
id1a akpIBwc npovopia. Ma TiC NEPINTWOEIC AUTEC, opiopéva ZABA unoaTtnpilouv Tn dnuioupyia poAwv (roles).
"Evac poAog dnuioupyeital Ye Tnv evtoAr) CREATE ROLE oTnv onoia npoadiopileTal To Ovoua Tou poAou. TN
OUVEXEIA EKXWPOUVTAI NPOVOIa oTo pOAo HE pia evToAr} GRANT, aTtnv onoia avTi yia dvopa Aoyapiacpou ava-
(PEPETAI TO OVOUA Tou poAou. TENOC, ekxwpeital 0 poAog oe AoyapiaopoUc pe pia evtoAry GRANT, otnv onoia
avTi yia NpovopIa avapEPETal 0 pOAOG. Me auTd Tov TPOMO oI Aoyapiaoioi anokTouv Ta Npovopia nou dIaBETEl
0 poAoG. H unapén poAwv dIEUKOAUVEI To £pyo Tou AlaxeipioTn BA kaBwg o aAAayEC NPOVOiwV YivovTal 0Toug
pOAoug avTi og kABe Aoyapiaopo EexwpioTa.

To ZABA MySQL oTnv TeAeuTaia ékdoon Tou (5.6.25, Maiog 2015)
dev unooTtnpiel poAouc.

== EpwTtnoeig / ApaoTnpioTNTEG
I_pl 1. ZuvdeBeite oTo SABA MySQL pe Aoyapiaouo xpnotn nou dlabétel Ta npovopia CREATE USER

kar GRANT OPTION.

e AnUIOUPYNOTE €va VEO Aoyapiaopo XprioTn XPNoIKONoInVTAG &va Ovoua TG EMIAOYNC oac.

e ZTOV Aoyapiaopd nou dnuIoupynoaTe, opioTe w¢ kKwdikd npooBaong Tn AEEn secret.

e 2TOV Aoyapiaopo nou dnMIoUPYNoaTe, EKXWPEIOTE To npovopio SELECT otn BA mathitologio,
T0 npovopio INSERT oTov nivaka Mabnua tng BA mathitologio kai To npovopio UPDATE oTig
oTnAeg Enwvupo kai ‘Ovopua Tou nivaka Maéntng Tng BA mathitologio.

e XpnoiygonoinoTe TNV KataAAnAn evtoAr) SQL yia va eupaviosTe Ta Npovopia Tou Aoyapiacpou
nou dnuIoupynoare.

o JUVOEBEITE e TOV Aoyapiaopo nou dnpioupynaoate kal unoBaiete diagopa pwTnpata SQL yia
va enIBeRAIVOETE OTI 0 Aoyapiaopoc dIaBETEl Ta NPOVOUIa Nou eKXwpnonkav.
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5.1.4 Kafopiopog Me00dwv MpoonéAaong

Z10x0! / Mpoodokwueva AnoTeAEoHaTa
'@' O pabnTng/Tpia Npenel va givai Ikavog/n:

e va KkaTavoei Tnv aAhayn nou npokaAei n unapén eupernpiou otn WEBOdO NpoaneAaang
TWV NEPIEXOUEVA TNG BA

e va evTonidel TIC OTAAEC EVOC Nivaka yia TIC OMnoieg NPEnel va dnpioupynoei EUPETNPIO

e va xpnoidonolei evtoAéc SQL yia va diaxeipileTal eupeTnpia (dnuioupyia, diaypadr))

® VA KATAVOEi NWG ENNPEAZETAl O XPOVOG EKTEAEONG OIAPOPETIKWY TUNWV EpWTNHATWY (ava-
KTNOoN, €l0aywyn, evnuepwan, diaypagn) and Tnv Unapén eupetnpiou

O TPOMOG Nou YiveTal N NPOCNEAACN TWV NEPIEXOUEVWY Hiag BA 6Tav unoBalovTal EpwTAPATA EXEl EYAAn
onuaoia, kaBwc ennpedlel To Xpovo anokpiong TnG BA, dnAadn To XpOvo Nou andaiTeiTal yia va epgpa-
VIOTOUV Ta anoTEAEOPATA EVOG EpWTHHATOG. KaBw¢ Ta NepIocOTEPA EPWTAKATA APOPOUV GUVNOWE ava-
KTNnon 0£dOUEVWY, €ival GNUAVTIKO 0 XPOVOC EKTEAEONG TwV evTOAWV SELECT va pnv ival peyakoc. Ynapxouv
NEPINTWOEIC MOU YIA VA EKTEAEDTEI Wia evToAn SELECT To ZABA npénel va diaBdacel kabs ypauun vog nivaka
NPOKEINEVOU va €MIAEEEI TIC YPAWKEC NMou Ba emoTPaPoUV WC ANOTEAEOUA TOU EPWTANATOC. AUTO GUMBAIVE
oTav n evroAn SELECT:

- nepiexel ouvOnkn (WHERE),

- NEPIEXEI TUVAPTNOEIG Yia eUpeon HeyIoTng (MAX) kal eAaxioTng (MIN) TiunG, anaitei Tagivounon Twv ano-

TeAeopdTwv (ORDER BY),

- anaitei ogadonoinon Twv anoteAeapatwv (GROUP BY).

lMNa napadeiyua, otn BA mathitologio unapyel o nivakag Mabnua(‘Ovopa, 'Qpec) pe TG eBdopadlaieg WPEG
d10aokaAiag kabe pabnuatoc. Ma va epgaviooupe Ta padnuara nou didackovTtal 4 wpeg TNV €ROopada, Oa
unopahoupe To akohoubo pwTnua:

SELECT *

FROM M&6nuo
WHERE Qpec=4;

I'a TO OUYKEKPIKEVO EpwTNHa, To ZABA Ba diaBdacel kaBes ypapun Tou nivaka Maénua kai yia kabs ypappn
Ba eAéyEel av n TP TNG oTAANG 'Qpec gival 4. ‘O0€C ypappEC IKavonoloUV auTr T ouvenkn 8a oupnepiAng@oouv
0Ta anoTEAEOATA TOUG EPWTAKATOC.

Zuveyilovtac To nponyoUUevo napadeiypa, av BEAOUNE va BPOUE TO HEYIOTO aplBd wpwv nou SIGAoKETal
éva Padnua Ba unoBahoupe To akdAoubo epwTnua:

SELECT MAX(Qpec)
FROM Mé&6nuo;

a TO OUYKEKPIPEVO EpmTNHA, To ZABA 6a diaBdoesl and kabe ypauun Tou nivaka Maenua tnv Tipn g
O0TAANG ‘QPEC WOTE va Bpel TN WEYIOTN TIUA TNG OTAANG.

liveral Aoinov katavonto OTI 000 NEPIOOOTEPEC YPAWUES NEPIEXEI Evag Mivakag TOGO au&averal o Xpovog
EKTEAEONG MG evTOANG SELECT. Av o xpdvog auTdg dev ival anodekTog anod Toug XproTeg TNG BA ToTe n BA
dev Ba xpnaoidonoinBei. ®avraoTeite yia napadeiypa T 6a oupBei av n BA nou e€unnpetei Ta ATM piag Tpane-
{ac xpeialetal pepika Aenta (avTi yia deUTEPOAENTA) yIa va ENIOTPEWEI ANOTEAEOUATA OXETIKA HE TO UMNOAOINO
€vOC Aoyapiaopou.

O XpOVvoC eKTEAEONG HIAg evToAng SELECT unopei va peiwdei av xpnoiponoinbei eupernpio (index). H év-

119



VOIa TOU EUPETNPIOU €ival yvwoTh KaBwg XpnoIJonoIEiTal kal O€ TOWEIG ekTOC TNG MAnpo@opiknG. MNa napadely-
pa, apketa BiBAia aTo TEAOC £XOUV EUPETNPIO OpWV NMou anoTeAeiTal anod (euyn AéEewvapiBuav oghidac. ‘ETal
av kanolog Wayvel Tig oeAidag nou avapepovTal o€ kanolo Bépa dev xpeialetal va diapacel oAdkAnpo To BIBAIo
ano Tnv nNpwTn HExp! TNV TeAeuTaia oeAida, aAAG pnopei va CUPBOUAEUTE TO EUPETNPIO KAl Va PETAPEPOE oTnV
avTioTolxn ogAida. Me avaloyo Tpono oTig BA pnopoUv va dnpioupynBoUlv UpeTpia yia TIG TIHEG NOU
nePIEXEI Hia N NEPICOOTEPEG OTNAEG EVOG NivaKa WOTE va eNITaUVOVTal EPWTHHATA NOU APOPOUV
TIG CUYKEKPIHEVEG OTNAEG.

>€ OAa Ta ZABA dnuioupyeiTal auToOpATa EUPETAPIO yia Tn oTAAN N TIG OTAAEG NOU ANOTE-
AoUv To KUpI0 KAE1Si kGOE nivaka. EninAéov eupetrpia Ba npénel va dnuioupynbouv yia OTHAEC
1l oUVOUAOPO OTNAWV OTIC OMoieC NpayyaTonoioUvTal cUXVA EpWTNHATA.

H dnpioupyia eupeTnpiou yiverar pe Tnv evroAry CREATE INDEX. MNa napadeiyua, n eVvToAn

CREATE INDEX Qpec idx

ON M&benuoa(Qpec);
Ba dnuIoupynOEl £va EUPETAPIO YIa TN oTHAN ‘Qpec Tou nivaka Mabnua. 'Etor evtoAéc SELECT nou agopouv Tn
oTNAN ‘Qpec Ba ekTeAoUvTal Nio ypriyopa kabwe To ZABA Ba XpnoILONOIE TO EUPETAPIO QVTi va EAEYXEI TIG TIMEG
NG 0TAANG 'QPEC yIa KABE ypaupn Tou nivaka.

'Eva eupetrpio PMnopei va apopd NePICoOTEPEG anod Wia oTAAeC evog nivaka. Ma napadeiypa, otn BA

mathitologio unapxel o nivakag Maéntig(AM, Enwvupo, ‘Ovopa, Matpawvupo, Huepopnvia_evvnong, ®uho,
MoOAN) We Ta aToixeia Twv PabnTwv. Me TNV eVTOAR

CREATE INDEX EmdvupoOvoua idx
ON MabntAc(Endvuuo, Ovoua) ;

Ba dnuIoUPYNCOULE £va EUPETNPIO Yia TIC OTAAEG ENnwvupo kal ‘Ovopa. To EUpeTrpIo auTo Ba enITayuvel EVTo-
Aéc SELECT nou agopouUv Jovo Tn oThAN ENwvupo iy To ouvduaouo Twv oThAmv Enwvupo kal ‘Ovopa. EVToAEg
SELECT Opw¢ nou agopouv povo Tn oTnAn ‘Ovoua dev Ba wpeAndouv anod To CUYKEKPIYEVO eupeThplo. Ma va
yivel autod katavonTo, €0Tw Ta akOAouba epwTHHATA:

SELECT *
FROM Mao@nthig
WHERE Endvupo='Tanaddémoudog’ ;

SELECT *
FROM Mo6ntfc
WHERE Endévupo='Tanaddémourog’ AND Ovopo=’Iwd&vvng’ ;

SELECT *
FROM Ma@ntrc
WHERE Ovoupo=’Iw&vvng’ ;

Ta npwTa dUo epwTnEaTa Ba a&lonoinoouv To EUPETNPIO yia TIC 0TAAEC Enwvupo kal ‘Ovopa, evaw To TPITO
dev Ba UNoOpEDEl va TO XPNOIKOMOINTEl.
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2e opiopéva ZABA undpxel duvatotnTa otnv evroAr] CREATE INDEX va opioTouv JIG(popeC NapaueTpol,
Onwe yia napadeiypa n KEBodog TAgIVOUNONG TwV NEPIEXOPEVMV TOU gupeTnpiou (al&ouoa f eBivouoa), o
TPONOG 0pYAVMONG TWV NEPIEXOHUEVWV TOU EUPETNPIoU (n.X. B+ dEvVTPOo, Nivakag KATaKeEPUATIOHOU), TO HEYEBOC
Kal 0 TPOMOC anoBnKeUoNG TwV apxeiwv Nou anoTeAOUV TO EUPETHPIO.

H anogaon yia Tn dnuioupyia eupetnpiwv AayBaveral apyika and tnv opada avanTtuéng piag EQapuoyng
BA, pe Baon Ta epwTnuata nou 6a unoBalovrar atn BA. EminAéov eupeTnpia Ynopouv va dnuioupyndoulv
kaTd TNV napaywyikn Aeiroupyia piag BA. EidikoTepa, o AlaxeipioTng BA npenel va napakohouBei Tn Asitoupyia
NG BA yia va evTonioel EpwTNPATA e JEYAAOUG XPOVOUG EKTEAEONG (O TPOMOG NOU YivVETal auTO €ENyeiTal O
€NOWEVN eVvOTNTA). Z€ AUTA TNV NEPINTWON, 0 AlaxelpioTng BA akoAouBwvTag TG 0dnyieg TN opadag avanTuéng
Ba dnuioupynoel Ta KATAAANAG EUPETNPIA KAl OTN OUVEXEID Ba KAVEl HETPAOEIC YIa va eNIBERAIOTEI OTI 0 XPOVOG
anokpiong TnG BA BeATIwBNKe PETA Tn dnuioupyia Twv eupetnpiwv. Eival npo@aveg 611 yia Adyoug aopaleiac,
otav n BA BpiokeTal o napaywyliko nepiBArov kal NeEPIEXEI NPayUaTIka dedopéva, n dnuioupyia eUpeTNPiwV
npénel va yiveral ovo ano Tov Aiaxeipiotn BA.

Yndpyxouv nePINTWOEIC Nou 1 Unapé&n evog eupeTnpiou dev ival emBuPnTn, n.X. €neidn diIanioTwOnke OTI
TO €UPETNPIO devV BEATIWOE TOV XpOVO anokpiong TnG BA 1y eneidn dev unoBalovTtal NAEOV EpWTAKATA NOU Va
a€lonololV TO CUYKEKPIPEVO EUPETNPIO. H dlaypagry evog eupetnpiou yiveTal pe Tnv evioAr) DROP INDEX. lMa
napadelypa, Je TV EVTOAN

DROP INDEX Qpeg idx
ON M&6nuo;

Ba diaypagei To EUPETNPIO OTN OTAAN 'QPEG Tou nivaka Maenua nou dnuioupynenke og nponyoUpevo napd-
delyua.

H dnpuioupyia eUPETNPIwV HEIMVEI TO XPOVO EKTEAEONG TWV EVTOAWV AVAKTNONG YpauHwy (SELECT),

A aAMa au&avel To Xpovo ekTEAEONG Twv evToAwv eloaywyng (INSERT), evnuépwong (UPDATE) kai
diaypapnc (DELETE) ypappav kabBwe eKTOC anod Tov nmivaka Npenel va evnuepwdouv Kal Ta avri-
oToIxa eupetnpia. M’ auTo o AiaxeipioTng BA 6a npénel va napakoAouBei Toug XpOVOUC EKTEAEONG
TWV EPWTNUATWV Kail va OlayelpieTal KaTaAnAa Ta eupeTnpia.

1. ZuvdeBeite oTo ZABA MySQL pe Aoyapiaopo xproTn nou diabéTel To npovopio INDEX.
e MeAeTioTe TOUG nivakeg TG BA mathitologio nou dnuioupynoate aTto KepdaAaio 4.
e JulnTnoTe MBava epwtrgata SQL nou pnopei va unoBailovTal yia va evronioeTe oTAAEC (1
ouvOuaopoUc oTNAWV) yia TIG onoieg 6a pnopoloav va dnpioupynBolv eUpEThpIa.
e AnUIOUPYNOTE TA EUPETNPIA NOU OXeSIAOATE GTO NPONYOUKUEVO Bripa.

||E|| EpwTtnoeig / ApaoTnpioTnTEG
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5.1.5 Epyacieg ZuvThipnong ka1 AvaBaépiong

ZT1oxo! / NMpoodokwpeva AnoTeAéopara
'@' O paBnTng/Tpia Npénel va gival Ikavog/n:

e va yvwpilel TIC KABNUEPIVEC EPYATiEC YIa TIC OMOIEC ival unelBuvoc o AlaxeipioTic BA

e va avayvwpiel Tn onoudaloTnTa evepyeiwv diaxeipiong Tou ABA (napakoAouBnon Aei-
Toupyiag, dnuioupyia kal enavapopa avriypapwv acpaleiac, avaBabpion)

e va XPNOIUOMOIEl EVTOAEG yIa TNV €KKivNON Kal TEPUATIONO Tou ZABA

e va Xpnaoldonolei Ta apyeia kataypa®rc Tou XABA yia va napakoAoubei T AeiToupyia Tou
2ABA

e va a&loloyei TO NAAVO EKTEAEONG EVOG EpWTNATOG KAl va TO BEATIWVEI [E TN XPriON €UpPE-
TNpiwv

e va Xpnolyonolei VTOAEG yia T dnuioupyia kal enavagopd avTiypdpwv acpaleiag piag BA

e va £QappoOlel KAAEG NPAKTIKEG yia TNV avapadpion Tou ZABA

H onuavTikoTepn appodioTnTa evog AiaxelpioTn BA sival n ouvexng napakoAoUdnan kai unoaTnpi€n Tng BA
woTe va eEaoalioTei n Asiroupyia TG BA xwpic SIaKonEG kal Xwpic npoBARUara.

MNa Tnv kahn Aerroupyia Tnc BA, o AiaxeipioTnc BA sival uneuBuvoc yia TIC akOAOUBEC epyaoiec,
NOAAEG ano TIC onoieg npayyaronoloUvTal o€ kadbnuepivr Baon:

- €vapén Kal TEpUATIONOG ZABA,

- napakoAoUBnaon Aeitoupyiag ZABA kai Twv BA,

- EVTOMIONOG Kal eniAuan npoBANUaTwy Tou ZABA kai Twv BA,

- dnuioupyia kai enavagopa avtiypapwv acpaleiac,

- avapaduion ZABA.

O TeppaTioyog Tou ZABA dev npayuaTonoigital cuxva, 1Idiaitepa o nepiBAAAoOV napaywyng onou To SABA
QINoEevei BA pe npaypaTika 0edopeva. YNApXouv NEPINTWOEIG NMOU O TEPUATIOPOC Eival avaykaiog, onwg yia
napadelyua yia TNV NpaypaTonoinon €pyaciauv ouvnpnong (n.x. avapaduion aTo Aoyiodiko Tou ZABA, ava-
Baduion oTo AeIroupyikd cUCTNHA TOU UNOAOYIOTH MOU €ival yKATEOTNHEVO ToUu ZABA, peTapopd Tou ZABA
Kal Twv BA og GAo unohoyioTn), yia TNV avTIMETONION NPOBANUATWY (M.X. AVTIKATACTAON EAATTWHATIKWV
oToIxeiwv UNIKoU), yia Tn Afwn i enavagopa avtiypd@ou acpaieiac Tou XABA kal Twv BA nou @iAogevei. MNa
AOyouc aopdaAeiac, os NepIBAAOV Napaywyne n ekkivnon Kai o TepUaTiopdg Tou SABA yiveral povo ano Tov
AiayeipioTn BA.

O TeppaTiopdg Tou ZABA MySQL yiveral pe Tnv evtoArn mysqld stop kai n ekkivnon We Tnv evioAr mysql
start. O1 evToAég auTég npénel va ekTeAeaToUv o€ NEPIBANNOV YPAWUNG EVTOAWY TOU AEITOUPYIKOU CUCTAKATOC,
OTOV (PAKEAO Nou €xel eykaTaoTabei To ZABA MySQL.

2e nepiBaiov Windows o @akelog eykataoTaong Tou ZABA MySQL eivai o C:\mysql\bin. OndTe n evroAn
yIa TOV TEPHATIOMO Tou ZABA civar:

C:\mysgl\bin\mysgld stop
AvTioToIxa yia Tnv €kKiviion Tou ZABA n evToAn sivai:

C:\mysgl\bin\mysqgld

Ze nepiBaMov Linux o gpakehog eykatdoTaong Tou ZABA MySQL €ivai o /etc/init.d. OnoTe yia Tov Teppa-
TIOHO TOU ZABA XpnaoIlOnOIEiTal N VTOAN:
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/etc/init.d/mysqgld stop

AvTigToIXa YIa TNV EKKiVION ToUu ZABA XpnOILONOIEITAl N EVTOAR:

/etc/init.d/mysqgld

la va PYnopecel €vag xpnoTng va TepuaTioel To ZABA MySQL nipénel va diabeTel To kaBoAiko npo-
vopio SHUTDOWN.

Mia anod TIC KaBnuepIveG epyaaieg Tou AlayeipioTn BA eival n napakohoUBnon Tng Asiroupyiag Tou ZABA
MPOKEIYEVOU va evTonioToUv JUCAEITOUPYIEC 1 NpoBAnuaTa. Baoikd epyaleio yia Tnv napakoAouBnon Tou
>ABA €ival Ta apyeia kaTaypagng.

Ta apxeia karaypapng (log files) Tou ZABA €ival apxeia KEIJEVOU NOU NEPIEXOUV EYYPAPEG Yia
diapopa ocuppavTa. Kabe eyypapr nepiAapBavel nUepounvia kar wpa Tou CUPBAvVTOC kabwg Kal pia
oUVTOWN MEPIYPAPN) TOU CUPBAVTOC.

210 ZABA MySQL cival diab<oiya Ta akdhouba apxeia karaypa@ng:

- apxeio kataypa®ng opaluaTtwy (error log)

- apxeio kataypaenc epuTnUaTwyv (query log)

- apxeio kataypa®ng apywv epwTnuatwyv (slow query log)

Ta apxeia kataypagng Bpiokovtal aTov idIo PAKEND E Ta apxeia nou NepiExouv Ta OdopEVA Twv BA.

To apxeio kaTtaypa@ng cPAAPATmV £xel TNV KATAANEN .err. 10 apxeio autd kataypagpovTal nAnpo-
(PopiEG yia TNV ekKivnon N TEpHaTiopo Tou ZABA kabwg kal Kpioia GPAaApara nou NapouciacTn-
Kav katd Tn AsiToupyia Tou ZABA. EASyxovTag Ta nepiEXOMEVA TOU apxeiou o AlaxeipioTig BA pnopei va
evToniogl opaApaTa otn Asiroupyia Tou ZABA Ta onoia npenel va enidiopOwael.

To apxeio kaTaypaPng EPMTNHATOV £Xel TNV KATAANEN .log. € autd kaTaypapovTal OAEC oI CUVOE-
OE€IG NoU YivovTal and Toug XpnoTeg oto ZABA kai Ta EpWTANATA NOU UNOBAAOUV. TO GUYKEKPILEVO
apxeio Nnpoo@Epel NAAPN €kova TnG dpacTnpIoTNTAg oTIC BA Tou SABA. 'ETol, av npokUYel Kanoio npopAnua
oTo ZABA o AlayelpioTi BA pnopei va oUPBOUAEUTEN TO GUYKEKPIUEVO APXEIO YIa va evTonioel MBaveg aITieg
TOU NpoBANpaToC.

To apxeio kaTaypa@ng apy®v EpWTNHAT®V £XEl Ovopa nou TeAeiwvel o —slow.log. To apyeio nepiExel
EPWTNHATA NOU 0 XPOVOG EKTEAEONG TOUG EENEPVAsl Hia NPpokaBopIopEVN TIPR (N TIKN KNopei va a-
AaxBei and Tov Aiaxeipiot BA). O AlaxelpioTiig BA npénel va eAéyxel auTd To apyeio yia va evronilel pwTna-
TA JE PEYAAO XPOVO EKTEAEONC KABWC QUTA TA EPWTNATA UNOPEI VA MNPOKAAECOUV YEVIKOTEPEC KABUGTEPNOEIC
oTn AeiToupyia Tou ABA.

O AiaxeipioTnc BA npénel va ava\Uoel To nAavo ekTéAeong (execution plan) Twv epOTNUATWV UE He-
yaAo Xpdvo ekTEAEONG WOTE Va evTonioel nou opeilovTal ol kaBuaTepnaoeig. ‘OAa Ta ZABA S1aBeTouv pia €I0IKN
€VTOAI Mou napouaialel To NAGVo eKTEAEONC EVOC EPWTHAKATOC. 2To ZABA MySQL auTd yiveral av Xpnaoigonol-
nBei n evroAl EXPLAIN oTnv apxn evog epwTnUaTog. MNa napadelyya, Je TNV EVTOAN

EXPLAIN SELECT *

FROM Ma6nthic
WHERE Endvupo=’Tanaddémoudog’ AND Ovouo=’Iwd&vvng’ ;
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Ba gupavioToUv NANPOPOPIEC YIa TOV TPOMO EKTEAEONG TOU £pWTAKNATOC. O ONUAVTIKOTEPESG NANPOPOPIES &i-
val Ta kA€idia nou Ba XpnaoidonoinBoulv yia TNV eKTEAEON TOU EPWTHAHATOC KAl KIa EKTIUNGCN TOUu NARBOUG Twv
yPaupwV nou Ba eAéyEel To ZABA yia va evTonioel TIC YPAUKEG Nou nepIAaUBavel To anoTéAeopa. Av and To
NAGVo eKTEAEONC NPOKUWEI OTI €va €PWTNHA PE PEYAAO XPOVO eKTENEONC Dev XPNOIMOMOIET KAMOIO KAEIDI, O
AiaxeipioTn¢ BA 6a npenel va dnuioupynoel kataAnha eupeTripia (Onwe Enynnke o€ nponyoupevn evotnTa)
yIa va PEINBE 0 XpOVOC EKTEAEDNC.

2TIC KABNPEPIVEG Epyaaieg Tou AlaxelpioTr BA nepihapBaveral kai n dnpioupyia avriypdpou acpaleiag
(backup) Tng BA. Ta avtiypapa acpaAeiac pnopouv va xpnoiponoinboulv yia Tnv enavagopa (restore)
NG BA o€ nponyoUpEVN KATAGTAGH OE NEPINTWON KATAOTPOPIKOU NpoBAnuaTog (n.x. o@aiua oTo dioko
TOU UNOAOYIOTH MOU €ival EyKATEGTNHEVO To ZABA, KATACTPOPN TWV APXEIWV HE TA NEPIEXOPEVA TNG BA, 10G
k.An.). Eniong n dnuioupyia avtiypdpou aogaheiac sival emiBeBAnuévn npiv EEKvioouv epyacieg avapabuiong
AoyiopikoU (n.X. AEIToupyikod ouoTnua, ZABA).

>10 ZABA MySQL n dnuioupyia avtiypagou acpaleiac yiveral he Tnv epappoyn mysqldump nou €ivai dia-
BEaiun og NepIBAMOV YPAUMNG EVTOA®Y TOU A&IToupyikoU ouoTipaTtoc. H epappoyn mysgldump dev dnyioup-
vei uoiko avriypa@o (physical backup) Tng BA, dnAadn dev avTiypdgel Ta apxeia deBOPEVWY E Ta Me-
piexopeva Tng BA. AvTiBeta dnpioupyei Aoyiko avTiypago (logical backup), dnAadn napayel evroAeg SQL
yia va dnuioupynBouv &ava n BA, o nivakeg kai Ta eupetrpia (CREATE DATABASE, CREATE TABLE, CREATE
INDEX) kai yia va ioaxfouv Ta dedopéva aToug nivakeg (INSERT). To NA€OVEKTNHA TOU AoyIKoU avTiypagou
eival 0TI To apyeio nou napayerai ival oAU pIkpo o€ péyeboc. H epappoyr mysgldump npénel va eKTeAEOTEI
oTov (pakeho eykataoTaonc Tou XABA MySQL. MNa napadeiypa, av BEAOUPE va SnHIOUPYROOUKE avTiypa®o TnG
BA mathitologio, 8a ekTeAéooupe TNV akdAouBn evToAn:

2e nepiBaAov Windows

C:\mysgl\bin\mysgldump -u root —p mathitologio > mathitologio bak.sql

2€ nepiBalov Linux

/etc/init.d/mysqgldump -u root —p mathitologio > mathitologio bak.sqgl

Me TnVv emAoyn —u kabopileTal o xprioTng nou Ba ekTeAETEl TNV evToAn (0TO Napadelypa o XPnoTng €ival o
root) kai n emAoyn —p kabopilel 0TI Ba {NTnOei kWdIKOG Npiv Eekiviioel n diadikaaoia. To anoTEAEOHA TNC EVTOANG
Ba anobnkeuTei oTo apyeio mathitologio_bak.sgl (To oUuBoAo > kaBopilel nou Ba anoBnkeuTel TO ANOTENE-
opa). To anoTéAeopa gival éva apyeio KEIMEVOU We TIC anapaitnTeg evroAéc SQL yia va dnuioupynBei Eava n BA.

'Eva ZABA pnopei va @iAoevei nepiocdTeEPEG anod pia BA. Ze auth TV NePINTWan o AlaxelpioTng BA pnopei
va dnuioupynael avTiypapo aopaleiag yia OAeg Tig BA xpnoiponolwvtag Tnv emidoyn all databases. MNa napd-
O<Iyua, yia va dnuIoupynooule avTiypa@o OAwv Twv BA Ba eKTEAEGOUE TNV ENOWEVN EVTOAN:

Ze nepiBalov Windows

C:\mysgl\bin\mysgldump -u root —-p alldatabases > full bak.sql

2e nepiBalhov Linux

/etc/init.d/mysqgldump -u root —p alldatabases > full bak.sql
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To apyeio full_bak.sgl nou 8a npokUwel Ba nepiéxel TIC avaykaieg evToAéc SQL yia va dnuioupynBouv Eava
OAeG o1 BA nou @iAoEevei To ZABA.

H enavagopd avTiypagou acpaleiac oto ABA MySQL yiveral eniong pe Tnv epapuoyn mysgldump. H
ouvTagn eival akpIBwc idia Pe TN AWn avTiypdpou e povn diapopa OTI XpNOILONOIEITal TO CUPBOAO < yia va
kaBopioel ano nou Oa yivel n el0aywyn Twv oToixeiwv. MNa napadelyya, yia va enavapePoUiE TO avTiypapo Tng
BA mathitologio 6a ekTeAeaTei n evToAn:

>e nepiBalov Windows

C:\mysgl\bin\mysgldump -u root —-p new mathitologio < mathitologio bak.sqgl

>¢ nepiBaihov Linux

/etc/init.d/mysgldump -u root —-p new mathitologio < mathitologio bak.sqgl

'Onwg QaiveTal, xpnoldonoleital To apyeio mathitologio_bak.sqgl nou dnpioupyndnke NponyoupEvag, yia va
yivel enavagopd Tng BA mathitologio otn BA new_mathitologio. EidIkoTepa, 01 EVTOAEG NMOU NEPIEXEI TO APXEIO
mathitologio_bak.sql 8a ekTeAeaTouv woTe va dnuioupynBei Eava n BA. H BA otnv onoia 8a yivel n enavapopd
npénel va €xel dnuioupynOei Ye Tnv evroAr) CREATE DATABASE npiv Eekiviioel n diadikaaia.

H enavagopd avtiypapou oAwv Twv BA Tou ABA, 6a yivel ue TNV EVTOAR:
>¢ nepiBalov Windows

C:\mysgl\bin\mysgldump -u root -p < full bak.sqgl

>€ nepiBaihov Linux

/etc/init.d/mysgldump -u root —-p < full bak.sql

‘Onwg qaiveral, xpnoiponoleital To apxeio full_bak.sql nou dnuioupynbnke nponyoupévmg, yia va yivel ena-
vapopd oAwv Twv BA nou @iAo&evei To ZABA. € auTn Tnv NepinTwaon dev XpelaleTal va dnpIoupynoouE anod
npiv TI BA kabwg To apxeio full_bak.sql apopd nepioadTepeg anod pia BA kai yi' auTo nePIEXE! TIG KATAANAEG
evToAeg CREATE DATABASE.

'Onwg oupBaivel Je OAEG TIG EPAPHOYEG AoyioikoU, €101 kal Ta ZABA €EeNiooovTal kAl Ol KATAOKEUAOTEC
TOUG napouaialouv veoTepeC ekdOOEIC. H vedTepn €kdoan Wnopei anAwg va emAvel npoPAnuata (AiyoTepo R
NEPICOOTEPO ONUAVTIKA) 1 va NpooPépel eminAéov duvaToTnTec. H andgaon yia avapadpion (upgrade) ot
veoTepn €kdoan Tou ZABA eival noAU onuavTikn, 101aiTepa yia ZABA nou XpnoidonoioUvTal o€ napaywyiko
nepiBailov, kai Ba npénel va Aaupaveral agol npwTa PEAETNOOUV o1 anaiTioEIC TNG VEAC €kO00NG O UAIKO
Kal AoylopIkO Kal n oupBatoTnTa We NaAaioTePEC ekOOOEIC. Av anogaoioTei avaBabuion, ToTe Ba npenel va
akoAouBnBoUv nioTa ol 0dnyieg Tou KATAOKEUAOTH Tou ABA, KUPIWE yia TOV TPOMO PETAPOPAC TwV BA aTn
veoTepn €kdoon Tou ZABA. H diadikacia Tng avaBadpuiong ivar appodiotnTa Tou Aiaxelpioth BA. H avaBaduion
Ba npénel npwTa va dokiyaoTei og TABA nou dev PIAOEEVEI TIC NpaypaTIKEG BA, waTe va eAeyxBei n diadikaacia
kal va evronioTouv niava npofAnuara. EQocov n 0oKIun NETUXEI TOTE YMNOPEI va Npoxwpenoel n avapaduion
kal Tou ZABA nou xpnaoidonolsital og Nnapaywyiko nepIiBAriov.
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Mpiv Tnv avaBadpion Ba npénel o AiaxelpioTng BA va dnuioupynoel avtiypapa acpaAeiag Tou ZABA kal Twv
BA nou @iAoEevei, woTE av napouciacTei NPOPANKA va PNOPECEl AUECa va enavagépel To ABA aTtnv npon-
yoUuevn kataoTaon.

MeTa TNV oAokAfpwaon TngG avaBaduiong kai npiv Tebei To ZABA g€ Asitoupyia, o AlaxelpioTng BA xpnai-
ponoiei €101k epyaleia yia va eEao@aliosl Tn owaoTn AsiToupyia Twv BA oTnv veodTepn €kdoon Tou XABA. 310
>ABA MySQL peTa Tnv avapaduion npenel va ekTeAeoTel o NePIBANOV YPAUMNAG EVTOAWV TOU AEITOUPYIKOU
ouoTtnuartog n spappoyrn mysql_upgrade. H spapyoyn auth enidiopbwvel Tn dopn TWV MIVAKWV Kal TwvV
EUPETNPIOV WOTE va EEA0PANCTEI N CUKBATOTNTA WE TN VEOTEPN £kdoon Tou ZABA.

1. Xprion apxeiwv kataypa®nc

e Av KaTa TNV gykatacTaon Tou SABA MySQL dev ixaTe eMIAEEEI TN Xpr\oN ApXEiwv KaTaypagng,
EekiviioTe To ZABA e Tnv akdAouBn evToAr] woTe va evepyonoinfolv Ta apyeia kaTaypaengc:
mysqld --general-log --log-error --slow-query-log.

e JuvdebeiTe oTo ZABA MySQL Kal UNoBAAETE PEPIKA EPWTRHATA.

e EvronioTe To apyeio kataypa®nc oPaAUaTwv (.err), To apxeio Kataypapng EPWTNHATWV
(.log) kai To apxeio karaypang apywv epwTtnudTwv (-slow.log) kai deite Ta nepiexopeva
TOUG e £vav anho ene€epyaoTr keigevou (n.X. Notepad oe Windows, GEdit o€ Linux). EAéyETe
TO APXEI0 KATAYPAPNG EPWTNHATWY Kal EVTONIOTE EYYPAPEG NMOU OXETICOVTAI LE TIG EVEPYEIEG
nou kavate oto ZABA. EAEyETE To apyeio kaTaypaPnc oPaiudTwy yia QAAUATa oTn A&IToup-
yia Tou ZABA. EAEYETE TO QpXEIO KATAYPAPNG APYWV EPWTNHATWV VIO EPWTAKATA HE HEYAAO
XPOVO EKTEAEDNC,

2. Anpioupyia kai enavagopa avtiypapou acPpaleiag

e AnpioupynaTe avTiypa®o acpdaieiag Tng BA mathitologio.

e XpnaoiydonoinoTe évav anAo enegepyaocTr) KEIMEVOU Yia va OEITe Ta NEPIEXOMEVA TOU APXEIOU NMoU
napaxenke katda Tn dnuioupyia Tou avTiypapou acPpaleiac.

e AnuIoupynaoTe pia véa BA. XpnoiponoinoTe To avTiypapo acpaleiacg nou dnuioupynoate npo-
NYOUMEVWC YIa va enavagepeTe T BA mathitologio otn véa BA.

[ﬁ] EpwTnoEeIG / ApacTnpIOTNTEG
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5.2 EpyaAeia Alaxeipiong BA

Z1oxo1 / NMpoodokwpeva AnoTeAéoHara

O paBnTng/Tpia npEnel va gival Ikavog/n:
e Va KATavoei Nwe n xpnon epyaieinv diaxeipiong diEUKOAUVEI To €pyou Tou AlaxeipioTr BA
e va anapiBpei TIC BaoiKEC AEITOUpPYIEC NOU NPOOPEPEI €va epyaleio dlaxeipionc BA

e va yvopilel Ta nio diadedoyeva epyaleia diaxeipiong BA
e va a&ioloyei Ta epyaleia diaxeipiong BA kal va eniAEyel To kATAAANAOTEPO

O1 epyaacieg Olayeipiong TG BA nou napouciacTnkav oTIC NPOnYOUHEVEG EVOTNTEC, NpayUaTonoindnkav pe
evTOAEC SQL 1 Ye evToAéC o€ nepIBANOV YPAPKAG EVTOAWY TOU AEITOUPYIKOU GUOTAMATOC. MapdAo nou évag
AlaxeipioTnc BA Ba npénel va £xel Tn duvaToTNTa va NpaypaTonolei OAEC TIG epyaacieg Slayeipiong e QUTOV ToV
TPOMO, UNAPXOUV EIDIKEC EPAPHOYEC AOYIOHIKOU MOU KAVOUV AUTEC TIC EPYACIEC EUKOAOTEPEC,

'Eva epyaleio diaxeipiong BA dicukoAUvel To £pyo Tou AlaxelpioTr) BA napéxovtac éva ypagiko
nepiBaMov epyaciag (GUI — graphical user interface) péow Tou onoiou PnopoUv va npaypaTonol-
nBolv dIapopeg epyaoieg dlayeipiong TnG BA. O1 AeiToupyieg nou ouvnBwG napéxel Eva epyaieio
diaxeipiong BA eivar:

- Onuioupyia BA,

- pUBUION NapapeTpwy Tou ZABA kai Twv BA,

- dnuioupyia kal TPononoinan MIVAKwV Kal EUPETNPIWY,

- unoBoAn epwTnuaTwv SQL (avakrnon, eloaywyn, EvnUEPWan, diaypadr)) e YPAPIKO TPOMO,

- OXNMATIKN ANEIKOVION TWV OXECEWV PETAEU TwV MIVAKWY,

- dnuIoupyia XxpnoTwV Kal diaxeipion Npovouiwy,

- eloaywyn Kai eEaywyn 0edopEVQY,

- dnuioupyia kal enavagopa avtiypdpwv acPpaleiac,

- napakoAouBnaon Aeitoupyiag Tou SABA kal Twv BA,

- eMdI0POWaN NEPIEXOUEVWY BA.

EpyaAeia diayeipiong BA avanTUooovTal ouviiBwg and Toug KaTaokeuadoTeC SABA kal nepidapBavovTal aTo npo-
YPaUUa eykataoTaonc Tou ZABA. Yndpxouv Opwc Kal epyaleia diaxeipiong BA nou €xouv avanTuyBei ano TpiTouc.

Ta nio diadedopéva epyaleia diaxeipiong yia To ZABA MySQL eivai To MySQL Workbench kai To
phpMyAdmin. AMa yvwoTa epyaleia €ival Ta Toad for MySQL, HeidiSQL kai Sequel Pro.
(‘OAa Ta napandavw epyaAeia diaTiBevTal dwpeav.)

Eikova 5.2
EpyaAeia diaxeipiong
yia To ZABA MySQL:

MySQLWorkbench

(apioTepa),

phpMyAdmin (0&€1a)

[Mnyn: http://dev.mysgl.com/doc/workbench/en/wbperformancedashboard.html”, https://www.phpmyadmin.net/try/” ]
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Ta epyakeia diaxeipiong BA pnopouv va katnyopionoinBouv cUPPmva We diagpopa KpITnpid.
KooTog: Kanoia epyaleia sival dwpedv kai kanoia eival eni nAnpwpn. Zuvnobwg yia Ta epyaleia eni nAn-
pwun diaTiBevTal kal dwpeEav DOKIPAOTIKEG EKOOTEIG (L€ NEPIOPITHOUG OTO XPOVO XPHRONG I OTIG NPOOPEPO-
MEVEG AEITOUPYIEC).
Adeia xpnong: Ynapxouv epyakeia eEAelBepou/avoixTolu kwdika (free/open source) oTa onoia o
KWJIKAC TNG EPApHOYNC €ival dIaBECIPOC OTO KOIVO, OE OPICHEVEG NEPINTWOEIC AKOKA KAl Yia TPOornomnoinan.
Ano Tnv aM\n unapyouv epyaleia kAeioToU kwdika (closed source 1) proprietary) nou o kwdikag 6ev
gival 010B€0IOC Kal Ogv EMITPENETAI OE KAVEVAV EKTOC ANO TOV KATAOKEUAOTH VA TOV TPOMOMOINOEl.
YnooTtnpi{opeva AsiToupyika cuotipara: Opiopéva pyaleia eival dIabEaipa POVO YIa GUYKEKPIUEVO
AerIroupyikd ouoTnua (n.X. Windows, UNIX/Linux, MacOS), evw GMa eival aveEapTnta nAAT@opHag
(crossplatform), 6nAadn unapyouv ekOOOEIG yia NEPICOOTEPA AEITOUPYIKA CUOTHHATA.
Ynoornpi{opeva ZABA: Mepika epyaleia ouvepyalovtal HOVO Je ouykekpidevo ZABA (n.x. MySQL, Oracle
Database, MS SQL Server, IBM DB2), evw aA\a ouvepyalovTal pe nepioooTepa ABA.
TUnog epappoyng: Ynapyouv epyaieia nou civar eqpappoyEg neAarn (client application), dnAadn n
£YKATAOTAGN TOUG YIiVETAl GTOV UNOAOYIOTH Tou AlaxelpioTr BA kal guvdéovTal Héow dIKTUOU GTOV UNOAoyI-
OTN Nou gival eykaTeaTnUéVo To ZABA. YNApxXouv OHWGE kal EpYaAEia nou €ival EQpapuoyEG EEUNNPETNTN
(server application), dnAadn n eykatdoTacr Toug yiveTal o€ kanolov eEUNNPETNTH (OUVABWE O auTOV
Mou €ival eyKaTeoTnUEVO kal To ZABA) kai 0 AlaxelpioTng BA xpnoiponolei éva GUAAoOpeTpNT AladikTUOU
(web browser) yia va ouvdeBei oTo epyaheio.
STOV ENOPEVO Mivaka OUYKPIVOVTAl CUPPWVA WE Ta Napandv Kpitpia Ta nio diadedopéva epyaleia diayei-
piong yia diagopa ZABA.

NMivakag 5.2 Z0ykpion epyaleinv diaxeipiong BA

Ovopaoia ep- | KooTog Adeia xpRong | Asitoupyiko | ZABA Tunog

yaAegiou ouoTnHa E€PApHOYNG

MySQL Awpeav EAeUBepo/ avol- | Windows, Linux, | MySQL MeAaTng

Workbench XTOU KwdIKa MacOS

phpMyAdmin Awpeav EAeuBepo/ avol- | Windows, Linux | MySQL E€unnpetnTng
XToU K®dIKa

Toad Awpeav yia KAeioTou kwdika | Windows MySQL, Oracle, | MeAaTNG

MySQL, eni nAn-
PWHN YIa GA\a
2ABA

MS SQL
Server, IBM
DB2, Sybase

Oracle Enterprise | Eni nAnpwun KAeioToU kwdika | Windows, UNIX, | Oracle EEunnpetnTNC
Manager Linux

Database

Management

MS SQL Server | Eni nAnpwun KAeioTou kwdika | Windows MS SQL Server | MeAatng
Management

Studio

IBM Data Server | Eni nAnpwpn KAeioToU kwdika | Windows, UNIX, | IBM DB2 E€unnpetnTng
Manager Linux
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XPHZIMEZ AIEYOYNZEIZ AIAAIKTYOY

Awpeav epyaleia diaxeipiong yia To ZABA MySQL

MySQL Workbench: http://dev.mysqgl.com/downloads/workbench/ phpMyAdmin: https://www.
phpmyadmin.net/ ~

AokigaoTikn eykataotaon phpMyAdmin: http://demo.phpmyadmin.net/master config/ ~

Toad for MySQL: http://software.dell.com/products/toadformysgl/ HeidiSQL: http://www.heidisql.
com/ ”

Sequel Pro: http://www.sequelpro.com/ ~

= EpwTNOEIG / ApaoTnpIOTNTEG
I_VI 1. EniokepBeiTe Tn ogAida Tng Wikipedia

https://en.wikipedia.org/wiki/Comparison_of database tools” aTnv onoia yiveralr aUykpion €p-
yaAeiwv diaxeipiong BA. Me Baon Ta aToixeia Tng Wikipedia, SnpioupyroTe avTioToIXouG NiVAKES
yia Ta epyaAeia nou unooTnpifouv To ZABA MySQL. MeAETAOTE TOUG NiVAKESG MOU dnUIoUpYNoaTe
Kal oulnNTNOTE €av Ta €pyaAeia eni NANPWHI NAEOVEKTOUV ONUavTiKd EvavTi Twv Owpedv epya-
Aeiwv.

2. JuvdebeiTe aTo epyaAeio diaxeipionc phpMyAdmin (eav dev undpyel SuvaToTNTA EYKATACTACNC
Tou, eniokepOeiTe TN oeAida http://demo.phpmyadmin.net/master config/” We Tn JOKIYACTIKA
EYKATAOGTAGT NOU NPOTPEPOUV Ol KATAOKEUAOTEC TOU epyaAeiou). EEETAOTE TIC dUVATOTNTEC NOU
NPOCPEPEI TO EPYAAEIO KAl MPAYMATONOINOTE KAMOIEG EVEPYEIEG. ZULNTNOTE TIG EUKOAIEG Mou na-
PEXEI TO EPYAAEIO GUYKPITIKA E TNV NPAyHaTonoinon Twv avTioToIXwV EVEPYEIQV OE NEPIBAAOV
YPAUMNG EVTOAWV.
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Baosic AcOOpEVOV 6T0 ALOLKTVO



6.1 Néeg Avaykeg kal NoSQL Baoeig AedopEVWV

Z1oxo1 / NMpoodokwpeva AnoTeAéoHara
'@' O paBnTng/Tpia NpéEnel va eival Ikavog/n:
e O yabnmig/Tpia npénel va eival Ikavog/n:
e va avayvwpilel Tnv avaykaiotnTa Twv NoSQL BA

e va avayvwpilel Ta xapakTnpioTika Twv NoSQL Bacewv dedopEVHV
e vVa avagEpel NAEOVEKTANATA Kal PElovekTAaTa otn Xprion Twv NoSQL BA

O1 OX€0IAKEG BAOEIG DEDOUEVWVY EXOUV KaBIEPWOEI Kal XpnalJonolouvTal yia TNV anobrkeuan dedopEVaV yia
OekageTieg, evw n SQL €ival n yAwooa nou enikpatnoe va Xpnoidonoleital yia Tnv aAAnAenidpaon We auTeg. Tnv
TeAeUTaia JEKAETIA OPWC, EYPAVIOTNKE N avaykn yia avanTu€n epappoyny, oto SIadikTuo KUpInG, TWV onoiwv
ol anairoeig 6ev kaAUNTovTav o€ IkavonoinTikd Babuod anod TIC oxeolakes BAoelg dedopévay. O EPapUoYEG
auTéc (JnopoUv va XapakTnpIoToUV epapuUoyEC eupeiac kAipakag large scale applications) éxouv Tnv avaykn
anoBrkeuong kai ensgepyaociag peyaAwv noooTnTwv dedopevwy. Eniong, n xprion Toug yiveral and Jeyahoug
nAnBuaopoUc XpnoT@Y, Ol OMoiol PNopei va eival diecnapuévol o OA0 Tov NAAVATN Kai gival 191aiTepa anaitn-
TIKOi 600V agopa Tnv TaxUTNTa anokpiong TwV oUCTNPATWV auTwv. O OXEIaKEG BATEIC dEDOMEVMV DEV Eival
oxeOIA0MEVEC va avTIMETONIZOUV Ta WeyEON nou XpeialovTal va diaxeipioToUV ol gUYXPOVEC EPAPHOYEC AUTOU
TOU TUMOU, duoKoAeUovTal va avraneEeABouv oTic npokAnoelg o suehi€ia (agility) nou anarroUvTarl kai dev
HNopoUV EUKOAA va enw@eAnBolv anod Tn @Bnvr anoBnKeuTIKN kal eNe€epyacTikn 10XU nou eival dIaBEoIPES
onuepa.

H npoonabeia kGAUYNE TwV avaykwv auTwv dnuioUpynoe Kal EPEPE OTO NPOCKNVIO KA VEa opdada BAccwv
0edOUEVWV, HE OIAPOPETIKA XaPAKTNPIOTIKA and TIC OXEOIAKEC, KEAN TNC onoiac kabiepwvovTal OAo Kal NepIo-
00TePO. H opdda Twv Bacewv dedopévwv autwv ovopaoTnke NoSQL (Not Only SQL) kai nepihaupavel pia
noikiAia ano dIapOopPETIKEC TExXVOAOYieC nou avanTuxBnkav oav anokpion OTIC VEEC analTHOEIC.

H eppdavion Twv NoSQL Baoswv ival oxeTIka Npoo@ATn Kal, wg €k TouTou, gival dUOKOAO va KaTaAngoupe
0€ €va NEPIEKTIKO OPIOUO Tou TI NEPINAUPBAVEI N TEXVOAOYIa. Z€ YEVIKEC YPAWMEG, Hropei va BewpnBei w¢ yia
OIKOYEVEIQ TEXVOAOYIWV BACEWV dEBOPEVMY MOU avanTUooovTal e OKOMNO TO anodoTIKO XEIPIOHO HEYAAWV Mo-
0OTATWV adoUNTwWV kal nUIdouNUEVwY dedodevwy. ETaipeiec dnwg n Google, n Amazon, kai n Facebook kavouv
EKTETAWEVN XPNON TNG TEXVOAOYIAG QUTAG yIa va oTEYAOOUV TIG TEPAOTIEG Waleg dedopEvwy Nou napayovral
anod Toug XproTeG TOUG,.

MNa Tnv anogacn Opwe XpRonG MIAg TETolag BAcNG avTi KIag OXETIAKNC, Ba NpEnel NpwTa va JEAETNOOUV We
AENTOWUEPEIQ Ol AVAYKEG TNG €PapKoynC nou Ba avantuyBei kal va aTabpioToUv Ta Onola NAEOVEKTAKATA Kal
pelovekTipaTa. O OXe0IakeG BAoeI dedOMEVWV TUVEXICouV va €ival pia a&ionioTn kal anodoTikn AUon o [ia
HEYAAN opada epappoywV, VM Ol KAIVOTOMIEC nou eloaydyouv ol NoSQL Baceic pnopei va divouv AUCEIC OTIC
avAayKeg KIag OEIPAG HOVTEPVWV EQApUoywV, aAAa dev TIG KaBIoTOUV KaTAAANAOGTEPEG EMINOYEC yIa TIG EPAPHO-
YEC nou ndn, yia Xpovia, KaAunTovTal apioTa anod TIG OXEOIAKEC BATEIC.
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6.1.1 XapaxktnpioTikd NoSQL Bacewv AedoHEVWOV

SXETIKA WE OTI £XEl avaPepOei €0G TWPA, To BacikOTEPO Nedio epappoywv nou diakpivovTal ol Baceic NoSQL
gival auTto Twv OIKTUGKWV EQAPHOYWV HEYGAOU €UpouC. MANwC autd anuaivel 0TI Ba SlEpeUVOUE TNV avaykai-
otnTa xprionc NoSQL Baoewv dedOHEVOV HOVO OTIG NEPINTWOEIC NOU Wag anacXoAoUv npoPAnuaTa kAigakag
™C epappoync; ®uaika oxi! O NoSQL Baoceic dedopévwy £XOUV NOAAG NEPIOCOTEPA VA NPOCPEPOUV NEPA Ano
TNV €niAuon Twv NPoBANUATWY TNG KAIJakac,

Mo OUYKEKPIUEVA, OPENOG anod TNV XPNoN TOUG MNOPOUKE va EXOUE EKPETAAEUOMEVOI Kal T NAPAKATW
XapakTNPIOoTIKA TOUG:

AdOuNTN )| NEIdopnpévn avanapdoTaon dedopévwy (schemaless data representation): H nAeiowngia

TV NoSQL Baoewv akoAouBoUv addunTn i nudopnuevn avanapdoTaon 6edodeEVwY. AUTO onuaivel 0Tl Ogv

xpelaletal va npoPAEYOUNE TO HOVTEAO OEDOUEVWY MOU Ba XPEIQOTEI N EPAPHOYH HAG OTO HAKPIVO PENAOV,

aA\a va kaBopiooupe TV doun nou sival KaTaAAnAn oTo Napov kai va Tnv e€eAicooupe aTo Xpdvo avaioya

HE TIG AVAYKEC Mac, Onwce yia napadelyya va npoobEToUE vea “nedia” Povo oTIC “eyypaPEG” nou auTo gival

anapaitnTo.

TaxuTnra avantu&ng epappoyna: MNa tnv xpnon piag NoSQL Baong dev Xpelaleral navta n yvmon piag

EexwpioTNG YAwooag, onwg n SQL, aAa pag diatifevrar BIBAI0BRKeS (APIS) n xpnon Twv onoiwv akoAouBei

TNV Hop®N TNG YAWooag avanTuéng Tng epappoyng (n.x. javascript, i php) dicukoAUvovTag €101 Tov Mpo-

YPAUMATIOTH.

TaxuTnTa anokpiong: H Texvoloyia avanTuéng Twv NoSQL Baoswv 0edopévv, £XoVTag oav okono va

KaAUWEl TIC avAyKeG Tou Weyahou apiBpol mibavav XpnoTov Twv JIadIKTUAKWV £PAPHOY®V, METUXAIVEI

TaxUTAaToug XpOVOUG andkpionG, KATI MOU KAVEl TNV EUNEIpia Xprong auTwv TV EPAPHOYRV NEPIOCOTEPO

ENITUXNHEVN.

MpoocappooTIKOTNTA OTOV POPTO: Ta NePIocooTEPa ouaTnuaTa diaxeipiong NoSQL Bacewv OedOHEVWY

eival oxediaoueva Pe TpONo WOTe, Xwpic va xpeialovtal 1I81aiTepeC pubuioel kal NpoRAewn diaBeoipdTNTAC

0€ UNOJOWEC, Va avTanokpivovTal AUeca o€ JeyaAeg aANayE OTIC analThoEIC Twv XpnoTwv. ‘ETal dev unap-

XEl HEYAAn duokoAia (kai gival 0IKOVOUIKO) va avanTUCOOUKE EPAPHOYEC, Ol OMOiEC va AEIToupyoUV To id10

KaAd PE PIKPOUC aAAG Kal JEYAAoUC apiBPouc XxpnoTwy, akoua Kal av autoi ol apiyoi aAkalouv andTopa

ano oTiydn o€ oTiyun. Me aAa Aoyia oi NoSQL Baoceig pnopouv av diaxelpiovTal IkavonoinTika EaQVIKES

AIXMEG TOU (POPTOU.

H napandvw AioTa pe Ta BeTikd xapakTnpioTika Twv NoSQL Bacewv GuaIka dev gival e kavéva TPOmo MnAn-
pnc. ‘Eva eminAéov BTIKO onpeio nou npénel va NnpoaBecoule gival Tl ol NepiocoTepeC and TIc NoSQL Baoceig
dedopévav ival EA/AAK kal n eEENIER Toug unoaTnpileTal anod Tnv Naykoouia KOIVOTNTA NPOoyPAUHATIOT®V.
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6.1.2 TOno! (Katnyopieg) NoSQL Bacewv AedoHEVWOV

O1 NoSQL Baoeic dedopévwv kaTnyopionoloUvTal avaloya pe Tov TpOno nou anodnkelovTal Ta dedopéva.
AOYw TNC avaykng va napeXouv NANPOPOPIEC MOU NPOEPXOVTAl anod ene€epyania HEYaAwV NoooTATWV OEDOE-
VOV O€ Npayparikd xpovo, oTIC NePIoTOTEPEC NePINTWOEIC 0f NoSQL Baceic akoAouBouv pia «opilovTia Soun».
O1 ouxvOTEPOI TUMOI MOU XPNOIKONOIoUVTal apopouV anobnkeuon ot:

otnAeg (Column-oriented)

éyypaga (Document Stores)

Celyn kAe1di — Tipn (Key Value Stores)
ypagoug (Graph)

ZTnAokevTpikéG (Columnoriented) Baoeig dedopEvmv

O1 oTNAOKEVTPIKEG BATEIC dedopEVMV anobnkelouv Ta dedopéva O OTNAEC, OE AVTIBEDN WPE TIC OXEOIAKEC
nou Ta anoBnkelouv o€ YpaupEC. Mo CUYKEKPIPEVA, O OXETIAKEG BATEIC avanapioTouv Ta dedopéva o€ dio-
d1G0TaTOUC Mivakeg nou anotehoUvTal anod YPaupeC kal oTAAEC aAAG Ta anoBnKeUouv, Ta AvakToUv Kal Td
ene€epyalovral ava ypapun, EVw avTioTolxa ol OTNAOKEVTPIKEG avd OTNAN.

lNa napadeiyua, ag Bewpriooupe 0TI BEAOUPE va anoBnkeUooUUE Ta NapakdTw dedopEva HabnTwv:

Kndikog ‘Ovopa Enwvupo révvnon BaBuog
Al Iwavvng Manadakng 12/11/1998 18.2
B4 Mapia Mavouoakn 11/02/1997 19.5
A8 Fewpylog rvwoTng 02/05/1998 17.8
E4 AyyeAikn KoTaipoU 03/05/1999 16.9

o€ Jia oxeolakn Baon Ta dedopéva Ba anodnkelovTav ECWTEPIKA OTNV NAPAKAT® HOPPN:

Al, Iw&vvng, Homoddxkng, 12/11/1998, 18.2
B4, Mapia, Mavouodxn, 11/02/1997, 19.5

A8, Tedpyloc, I'vdborng, 02/05/1998, 17.8
E4, AyvyeAdlkn, KotoLpoU, 03/05/1999, 16.9

EVQ OE HIQ OTNAOKEVTPIKN:

Al, B4, A8, E4

Iwdvvng, Moplo, Tedpylog, AyYeALKD

Monaddkng, Movouodxn, I'vodotng, KotoleoU
12/11/1998, 11/02/1997, 02/05/1998, 03/05/1999
18.2, 19.5, 17.8, 16.9

O1 nponyoUYeVNG avanapacTACEIC ECWTEPIKNC anoBnKeuong €ival anAOUOTEUPEVEC, aANG pac BonBolv va
kaTaAdBoupe kaAUTEPa o€ €NiNedo POVTEAOU TIC DIAPOPEG TWV BACEWV AUT®WV. ZUVABWE Ta cUCTAKATA Olayei-
pIONG BACEWV OEDOUEVWV EXOUV EEENIYUEVOUG Kal BEATIOTOMOINUEVOUC UNXAVIOUOUC Yia TNV anobnkeuon Twv
OeDOUEVWY TOUG WOTE va AEITOUPYOUV anodoTIKA £pyacieg ONwE n THNKUATOMNoINon, N NPOCWPIVF anobhnkeuon
kai n deikTodoTNnon (partitioning, caching, indexing).

133



2TIC NEPINTWOEIC EICAYWYNG VEWV OVTOTATWY OTO OUCTNHA Ol OTNAOKEVTPIKEG BATEIC OedOUEVWY ival Aiyo-
TEPO AMNOJOTIKEC ANO TIC OXECIAKEG Hia Nou Ba XPEIaoTel evNEEPWON OAWV TWV YPAUK®WY TNG BACNC. & nepi-
NTWON OPWG NOU XPEIAleTal va NPoaBETOUE OTO HOVTEAO ag €va veo nedio, auTo Ba yivel oAU eUkoAa Kal
anodoTikd, e TNV NPOCBIKN HOVO Wiacg ypauung otnv Baon.

Enionc, o1 oTNAOKEVTPIKEC BAOEIC £XOUV UEYAAO MAEOVEKTNUA O€ Anodoon OTIC NEPINTWOEIC ENEEEPyaniac
unoouvoAou Twv Nediwv TNG BAcn, 6nwG yia Napadelyua os NPAEEIC unoAoyiopoU HEYIOTOU, EAAXIOTOU, JEGOU
Opou kai aBpoiouaTog 101aiTepa o€ NOAU peyaha oUVoOAa OEDOUEVWV.

XapakTnPIOTIKEG OTNAOKEVTPIKEG BATEIC €ival Ol:

BigTable https://cloud.google.com/bigtable/~
Hadoop/HBase http://hbase.apache.org/”
Cassandra http://cassandra.apache.org/”
SimpleDB http://aws.amazon.com/simpledb/”
Cloudera http://www.cloudera.com/”

AnoBnkeg eyypapwv (Document Stores)

O1 anoBnKeg eyypapwy, Ol OMOIEC avapEPOVTAl Kal 0av £yYPAPOKEVTPIKEC Bacelg dedopévawv (document-
oriented databases), emiTpénouv Tnv icaywyr), avakTnon kai eneepyacia nuIdopNUEVwY dedopevwy. O1 ne-
PIOCOTEPECG BATEIC TNG GUYKEKPIMEVNG kaTnyopiag XpnoiponoloUv JSON (JavaScript Object Notation https://
en.wikipedia.org/wiki/JSON~), BSON (Binary JSON https://en.wikipedia.org/wiki/BSON~"), kai XML (Extensible
Markup Language https://en.wikipedia.org/wiki/XML") pop®EG anoBrikeuong kai n npdopacn ora dedopéva
yiveTal ouvnowe Peow npwTokOAMou HTTP pe Tnv xprion RESTful dienagwv (). Ta &yypaga Twv €yypago-
KEVTPIKWV BACEWV €ival avTioTolxa Twv eyypadav (N YPAPHWV) TwV OXECIAKWY, aAAG gival nuidounuéva ot
OUYKPION HE TIG EYYPAPEC.

MNa napadeiypa, 0Uo £yypaga (EyypaPec) UNopouv va £xouv dIaOPETIKA oUVOAd Nediwv (OTNAWV). AKOHN
Kal av Ta £&yypaga nou dev akoAouBouv Eva auaTnpo OXNKA, EUPETNPIa KNopei va dnuioupynBouv kal va xpn-
oIhonolouvVTal OTIG EpWTNOEIC. AKOAOUBEI N NpwTN gyypadn and To napddelypa TnG NnponyoUHEVNG EVOTNTAC O
avanapdoTtaon gyypdpou o€ popdr) JSON:

{

“KwdLxrdg”: “Al”,
“Ovoupa”: “Iw&vvnc”,
“Endvupo”: “omaddxrng”,
“T'évvnon”: “12/11/1998”,
“Babudg”: “18.2~

}

éva deUTEPO EyYPAPO UNOPEi va PNV €xel OAEC TIC NANPOPOPIEC TOU Nponyoupevou (dev £xel kaBoploTei akoua
BaBuoc):

{

“Kwd Lkb6g”: “B4”,
“Ovoua”: “Mapla”,
“Eoovupo”: “Mavouodkn”,
“T'évvnon”: “11/02/1997”
}
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EVQ €va TPITO EYyPAPO UMOPEi va EXEl NEPICOOTEPA Nedia, kKANoIa and Ta ornoia Uropei NEPIEXOUV AANA EPPW-
Aeupéva (AieuBuvon) N va eivail kai nivake (Anouaieq):

{

“KwdLrdc”: “A8”,
“Ovoua”: “T'edpyLog”,
“Enovupo”: “I'vootng”,
“Tévvnon”: “02/05/1998~,
“Bobudg”: “17.87,
“ALeUBuvon”:

{

“0d6¢”: “Anuokpotiog 237,
“TK”: “73100”,

“I6AN”: "Xoav L&”

}

“MnvLaiecAnovuoiec”: [

{“MAvag”: “OxktdRpLog”, “Amoucieg”: “127},
{“MAvag”: “AmnpiAiocg”, “Amoucieg”: “6”},
{“MAvag”: “M&iog”, “Amoucieg”: “187},

1

}

‘Onw¢ 6a napatnpnoaTe oTa nponyoupeva napadeiypara, Ta npwTa 2 eyypapa eivar oxedov Ta idia (oTo
OeuTEPO eV EXEl kaBopIoTEl akOpa o “Babuog”), alAa To TpiTo nepiéxel Eva auvBeTo nedio (Tnv “AiclBuvon”)
Kal éva nivaka ano avTikeigeva (Ti¢ “MnviaiecAnouoiec”).

O1 eyYpAPOKEVTPIKEG BACEIG Napéxouv auTn Tnv eueki€ia (duvapiko oxnua) kai dedoPEVNG TNG AneEPIOPIOTNG
gueNIi€iac nou auTo NPooPEPEl, TIC kaBioToUV HIa ano TIC Nolo dNUOPIAEIC ENIAOYEC NMou XpnalJonolouvTal OTIG
ONMEPIVEC DIadIKTUAKEG EQAPHOYEC, ONMoU UNAPXEI N avaykn anodnkeuonc dIAPOPETIKWY TUNWV JESOPEVQV TwWV
OMoiwV Ta XapakTNPIoTIKA aAAalouv Je Tov Kaipo.

Av kai n €EENIEN TNV TeEXVOAOYIag TwV £YYPAPOKEVTPIKWY BACEWY DV EXEI PTATEI AKOKA OTO ANOKOPUPW-
pda TNG, UNAPXOUV NN APKETEC WPIKEC Kal ONPOPIANG AUCEIC DIABETIUEC OTNV ayopd, Ol XapaKTNPIOTIKOTEPEC
TwV onoiwv givail or:

MongoDB https://www.mongodb.org/”

CouchDB http://couchdb.apache.org/”

RavenDB http://ravendb.net/”

Terrastore https://code.google.com/p/terrastore/”

BaseX http://basex.org/”

eXist http://exist-db.org/exist/apps/homepage/index.html”

AnoOnkeg {euynv KAIBIOV-TIHOV (Key Value Stores)

Tic AnoBrkec (euymv KAEIDIMV-TIHOV” UNOPOUKE va TIC pavTacToUde oav BACEIC OTIC OMnoieg unapxel £vag
povo nivakag Pe 300 Povo oTNAEC. H npwTn oThAN apopd Ta KAEIOIA Kal n deUTEPN TIC TIMEC. KABe KAeIdI €ival
povadiko. Eupetnpio (index) éxoupe povo o eninedo KAEIBIV. O1 TIEG Hnopouv va ival dla@opwv TUNWV Kal
(PUOIKG Ogv UNAPXEI N €vvold TOU OXAKATOC OE AUTO ToV TUNO BACEWV.

H kUpia xpnon Toug €ival yia uhonoinan ouaTnEATwV NPoowpIvAG PvAuNG (caching).
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la va yivel kaAUTepa katavonTd To JOVTEAO anoBnKeuong nou XpnaoidonoloUv ol anoBnkeg (euywv KAEIDIWV-
TIMWV, NAPAKAT®W NApoucialoups NwG Ta UnopoUos va avanapaoTadei o€ pia TETola BAcn To Napadelypa Tng

MPONYOUKEVNG EVOTNTAG:
KAe15i Tign
A1_Ovoua Iwavvng
Al_Enwvupo Manadakng
Al_Tévvnon 12/11/1998
A1_Babpog 18.2
B4_'Ovopa Mapia
B4_Enwvupo Mavouoakn
B4_Tévvnon 11/2/1997
A8_'Ovopa Fewpylog
A8_Enwvupo rvwoTng
A8_Tévvnon 02/05/1998
A8_Babpog 17.8
A8_AiglBuvon_0d6¢ Anpokpariag 23
A8_AiguBuvon_TK 73100
A8_AigBuvon_TMoAn Xavia
A8_MnviaiecAnouaieq_OKTwPRpPIOg 12
A8_MnviaiecAnouaie_AnpiAiog 6
A8_MnviaiecAnouaieg_Maiog 18

XapakTnpIOTIKEG BATEIG TNG GUYKEKPILEVNG KATNYOpiag €ival ol

Redis http://redis.io/”

Membase http://www.couchbase.com/”

Voldemort http://www.project-voldemort.com/voldemort/”

MemcacheDB http://memcachedb.org/”
Baoeig dedopévav ypapwv (graph)

O1 BAoeIC OEDOUEVWV YPAPWY AvTINPOOWNEUOUV [Ia €I0IKN KaTnyopia noSQL BAoewv Onou ol OXETEIC PHETA-
&0 Twv OVTOTATWV avanapioToVTal w¢ ypagol. Mnopouv va undpxouv NoANAnAEG GUVOEDEIC avapeoa os OUO
KOMBOUC Tou ypagou, divovTag Tnv duvatoTnTa avanapacTaonc NOAAANA®Y OXECEWV PETAEU TWV OVTOTHTWV
nou ouvdeovTal.

la napadelypa, ol OXECEIC NOU avanapioTovTal eVOEXETAl va NEPINAUBAVOUV KOIVWVIKEG OXETEIC METAEY TwV
avlpwnwv, oUVOEDN HE HETAPOPIKA WETA HETAEU NePIOXWYV, I} TOMOAOYieG DIKTUOU WETAEU TwV OUVOESEUEVWV
OUCTNHATWV.
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ZUxvO Qaivopevo o€ JIadIKTUAKEC EQPAPHOYEG €ival yia TV anoBnkeuan Twv deG0PEVQV va XpnoIdonolEiTal
HIa EYYPAPOKEVTPIKN BACN, EVW YIA TNV ANOBAKEUON TWV OXECEWV TWV OVTOTATWY VA XPNOILONOIETal Wia Bacn

ypagou.
O1 Baoeic OedopEVWV YPAPWY €ival APKETA VEEC OTNV ayopd, onoTe diaTiBevTal HOVO AiyeG OOKIUAOMEVEC

AUOEIC NpoG Xpnon:
Neo4] http://neo4j.com/”
FlockDB https://github.com/twitter/flockdb”

InfiniteGraph http://www.objectivity.com/products/infinitegraph/~

uia EpwTNoEIG / ApaoTnpioTnTEG
I_pl 1. Me Tnv eupUTaTn d1adoon Tou OIadikTUOU, MOIEG ATAV Ol AVAYKEG Nou wenoav Tnv avanTuén
VEWV BACEWV OEDOUEVQY;
2. MNoia €ival Ta Baoikd xapaktnpioTika Twv NoSQL Bacewv dedopevwy Ta onoia TiG kabigTouv
€AKUGTIKN €MIAOYR yia TNV avanTu€n d1adIKTUAKWV EPAPUOY®V;
3. AvaépeTe TIC Baoikec katnyopiec NoSQL Bacewv OedOUEVWV.
4. AvaQépeTe U0 XapaKTNPIOTIKEC OTNAOKEVTPIKEG BACEIC DEDOUEVWV.
5. AvaQépeTe £va napdadelya OTo onoio Ol OTNAOKEVTPIKEG BACEIC OEDOUEVWV UNEPTEPOUV TWV
OXEOIAKWV Kal EENYEIOTE yIaTi.
6. AvapEPETe OUO XapaKTNPIOTIKEG EYYPAPOKEVTPIKEC BATEIC DEOOPEVQV.
7. MNoio €ival To Bacikd XapakTnpIoTikO nou divel TNV avaykaia €UeAIEia OTIC EyYPAPOKEVTPIKEC
Baoeig dedopévmv kal TIG KABIOTA Wia and TiG nolo dnUo@IAEIG EMIAOYEG Nou XpnalonoloUvTal
OTIC ONUEPIVEC DIAdIKTUAKEC EPAPUOYEC Kal YIaTi;
8. AvapepeTe SUO XapakTnPIOTIKEG BATEIC OedOPEVWY TUNMOU ANOBNKEC (EUYWV KAEIBIOVTIHWY.
9. Moia gival n nolo ouvnBIoUEVN XpRon Twv Bacewv SedOUEVWY TUNOU ANoBRKeE (EUYWV KAEIBIOV-
TIHQV;
10. NepiypawTe TIG dUO BACIKEG KATNYOPIEC OTIC OMOIEg OIAKPIVOVTAl OI APXITEKTOVIKEG TWV UMOAO-
YIOTIKOV CUOTNHATWV WG NPo¢ TNV dlIacUVOEDn TwV XpNOTWV HE TO oUOTNHA.
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6.2 Apxitektovikn Eqpappoywv BA oto AladikTuo

Ztoxo1 / Mpoodokwpeva AnoTeAéoHara
O paBnTng/Tpia npEnel va eival Ikavog/n:
e VO aVAQEPEI OTOIXEIA TNG APXITEKTOVIKAG TWV epappoywv BA oTo AladikTuo

Ol apXITEKTOVIKEG TV UMOAOYIOTIKWV oUaTNHATWV diakpivovTal o€ dUo BACIKEG KATNYOPIEG WC NPOC TNV
d1aoUVOETN TWV XPNOTWV WE To oUaTnUa:

Kevtpika cuotipara (centralized systems), oTa onoia o1 XprioTe ouvdEovTal oToV EEUNNPETNTH HEOW
TEPUATIKWV MOU JeV EXOUV ENEEEPYATTIKN 10XU AAAG XpNnoIdeUoUV Vo yia npoBoAr. Z€ auTd Ta ouCTAKATA
N ENIKOIVWVIA YIVETAI HEOW JIKTUWV TA OMOIa PETAPEPOUV TA UNVUPATA TWV XPNOTWV NPOC To oUCTNHA Kal
TA ANOTEAEOATA TOU GUOTAKATOC NPOG TOUG XPHOTEC.

ZuoTnpaTa Bacikng apxITekToviking neAarn/eEunnperntn (client/server architecture) onou To
AOYIOMIKO KATAVEUETAI AVAPEDA O NEAATEC Kal eEunnpeTnTEC. O1 XpNoTeC (NEAATEC) TONIKA JIaBETOUV €ne-
EepyaaoTikn 10XU KAl OUVOEOVTAl HE TOV EEUMNPETNTH 1 TOUG €EUNNPETNTEC yIa TNV eKTEAEON OIAPOPWV
AEITOUPYIOV. MEPIKEC and AUTEC TIC AEITOUPYIEC PNOPEI va eKTEAOUVTAI Kal O€ TOMIKO £ninedo, OnAadr oTov
NEAATN, Kal KaTd kavova ol NEAATEG eival d1IapoPETIKOU TUNOU UNOAOYIOTEG ) GUOKEUEG,.

Ta ZuoTruata Alaxeipiong Bacswv Asdopévav akohoUBnoav eEEAIKTIKA Jia JETABAON anod KeVTPIKA OUOTH-
pATa O ouoTARATA NEAATN/e€unnpetnT. Ta ouyxpova ZABA neAdtn/e€unnpeTnTn We TN O€Ipd TOUG WNOpEi
emnAéov va aTnpiovral o dUo N Tpia enineda Aoyiopikou (two-tier iy three-tier architecture).

Ta duo enineda (two-tier) diaxwpilouv Tn dienapn Tou XpnoTn (user interface) kai Ta npoypapyaTa pap-
poywv (application programs), ano Tov eEunnPeTNT TWV EPWTACEWV Kal ouvdliaA\aywv (query & transaction
server). O epapuoyEC Tou NeAdTn, OTav €ival anapaitnTo, ouvdEOVTal UE TOV €EUNNPETNTN Tou ZABA péow
OUYKEKPIPEVOV NPWTOKOAM®V kal npoypapuaTioTikwv dienagav (Application Programming Interfaces — API).

>TNV apXITEKTOVIKN TPIWV EMNEdWV UNAPXE! kal €va vOIAUECO €ninedo avapeoa oTov NEAATN kal Tov eEu-
nnEeTNTR Tou ZABA. To €ninedo autd ouvnbwg eival EunnpeTnTng epappoywv (application server) i €unn-
peTNTNG Maykoopiou IoTou (web server). O EUNNPETNTAG QUTOG EKTEAEI EPAPMOYEC, KaTEUBUVEI Ta AIThUaTa
TWV NEAATOV yia NpooBacn ota dedopeva (e5unnpeTNTr EPWTNOEWV) Kal EPAPHOTEI KAVOVEG MOU APOPOUV OTN
«gnixeIpnuaTikn Aoyikn» (business logic) Tou GuoTAUATOG,

O1 kavoveC auToi yia Napadelyua Unopei va agopouv aTnV aoPAAEld TwV AITNPATOV TWV NEAATQV.

2TnV NEPINTWON Nou To evOIAPETD €Ninedo eival eEunnpeTnTnC Tou Maykdopiou IoTou, o €EunnpPeTNTAG au-
TOC €xel TO pOAO TNG OUVAMIKAC ONMIoUpPYiac Twv I0TOOEAIDWY Nou Napoucialouv aToug XPNOTEC Ta DEOOUEVA
nou €ival anobnkeupeva aTn Baon.

= EpwTnosig / ApaoTnpioTnTEG
1. MepiypdyTe TNV APXITEKTOVIKN TPIWV EMNINEdwWV OTNV onoia BaacifovTal Ta ouyxpova ZABA.
2. Ava@epeTe éva napadeiypa pappoyne oTo onoio Ba ATav BoAikn n emiAoyn Baong dedopévwv
YPAQWV.
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E@apuoyéc Bacewv Agdousvov
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7.1 Eicaywyn

Kabnuepiva xpnaoidonoloUpe dIAPOopEG EQApHoyEC Tou AIadIKTUOU Mou XpnaoidonolioUv Baoeic AedopEVV.
To ke@aAaio auTd a€lonolei Tpia ouyxpova napadeiyyata BA, opyavwyeva w¢ dpacTnpiOTNTES, WOTE WETA
and Tn Xpron Toug va eEgpeuvnBouv BépaTa oxediaong Kal UAOMoinong ZuoTnUAaTwV Baocwv Asdopévav Kal
avanTuénc AladIKTUAK®WV EPAPHOYOV.

Z10)0!1 / Mpoodokwpueva AnoTeAéopaTa
'@' O pabnTng/Tpia npénel va gival Ikavog/n:

e Va avagEPel Kal va NepypAgel Epapuoyeg Tou AiadikTUou nou XpnoipornoloUv Baoeig
AedopEVWV

e va avayvwpilel TNV avaykaioTnTa xpriong BA o€ GUYKEKPIPEVEC EPAPHOYEC KAl EPAPHOYES
Tou AIadIKTUOU

e va evTonilel Buata aopaleiac os pappoyEC BA aTto AladikTuo

e va avagepel {nTpaTta/npoBARKaTa nou npokUNTouv anod Tnv diacUvdeon BA pe epappo-
YEC Tou AladIkTUOU

e va JIaKpivel kal va MIAEYEl KAAEC NPAKTIKEC o€ BEPATA nou agopouv Tn dIaxeipion epap-
poywv BA
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7.2 AiladikTuakn Baon Aedopévmv Aia0scipwv PavreBol Iarpav EOMYY

H AiadikTuakn epappoyn avalntnong oupBeBANPEVWY NAPOXWV UYEIag and Tnv enionun 10TooEAIda Tou
EBvikou OpyaviopoU Mapoxnc Ynnpeoiwv Yyeiac (EOMYY), Bonba aTtov evroniopd IaTpwv o€ OAEC TIC YEwypa-
QIKEG NEPIOXEG TNG EANADAG, U GUYKEKPIUEVA KPITRPIA EMAOYNG.

Xpnoiponolgital n dieuBuvon: https://apps.ika.gr/eFindDoctor/” ) emIAOyEG oTnVv enionun 10ToogAida Tou
EOMYY.
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ApaoTnpIioTNTEG

1.
. AvanTuETE TO OXEOIOKO HOVTENO TNG Baong Aedopévwy. IXnUATIOTE TOUG NIBavoUg Nivakes, NnpoadiopioTe Ta

o N o Ul b~ W

EvronioTe Ta oToixeia nou Bswpeite 0TI Npoadiopilouv TNV Napanavw papyoyn oc Baon Acdopevwv

nedia kal Toug TUNoug OeDOUEVWYV, XAPAKTNPIOTE Ta KAEIOIA KA.

. Ti nAnpogopia xapakTnpilel kal NwG anodnkeUeTal oTn Baon Asdopévwv n eupavion Tou Xaptn
. Mw¢ npaypartonolgiTal n eNIKoIVwvia Tou XpnaoTn KE TNV epappoyn; Moia Ta unoxpewTika nedia;
. Moiol €ival o1 mBavoi XpnoTeg TNG EQapuoync;

. Moia n xpnoigotnTa Tou "Kwdikou OnTikn¢ EmiBeBainonc”;

. Moia Ta epwTApaTa nou npoadiopidovral pe Tnv "Avalitnon" aTn XpRon TnG EGapHoyngc;

. AiatunwaoTe Ta avrioToixa SQL EpwThparta
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7.3 MgA£Tn Koivovik®v AIKTU®V 0G NPOG TIG XpNOIHONOIOUHEVEG

TexvoAoyieg o BA

Kabnuepiva ekaToppupia XpHoTEG OUVOEOVTAl OTA KOIVOVIKA JIKTUA YIA VA EMIKOIVWVIHOOUV HE PIAOUG Kal
OUVEPYATEC. Ta OUOTAKATA KOIVWVIKWY JIKTUWV BlaxelpiovTal va JeyAAo OyKo OEDOUEVWV Kal XpNOIKONoIoUV
Baoeic dedopévav yia va anobnkelouv kai va dlayeipilovral Ta dedopéva.

‘Exoupe avapwtnBei dpaye noleg €ival ol XPNnoIUOnoIOUHEVEG TEXVOAOYIEG TWV KOIVWVIKWV OIKTUWV OTOV
TOMED TwV Baoewv Acdopévwy Kabwe Kal Ta XapakTnpIoTIKA auTwv; Moia €ival Ta NAEOVEKTAHATA TWV TEXVO-
AOYIOV auTwV Kal nola Béuata aopaleiac eyeipovTal; ©a pnopoloape va dnUIoUPYNOOUE 1 va oxXedIAoOUE
€va unoTunwoeg KoIVwVIkO diKTUO €0TW Kal OTO XAPTi;

EmAEETE Eva oUOTNHA KOIVWVIKAG SIKTU®WONG KAl NpoonabnoTe va anavtrioeTe OTIC NAPAKATw EpWTN-
o€Ic. Mnopeite va avalnTnoete NpocdeTn Bonbeia oo d1adikTuo. XTo TEAOC NAPOUCIACTE TIC ANOYEIC 0ac Kal
TIC NPOTACEIC 0AG TEKUNPIWKEVA dNUIOUPYWVTAC Wia napouciaon fy éva Bivieo aTnv oAopéAela TNG TAENG 0ac,.

1

. TI unnpeoiec NapExel To KOIVWVIKO OIKTUO TO 0roio eMIAEEATE;
2.

Molog eival 0 dykog Twv dedOUEVWV NMou dlakivouvTal kabnuepivag; Moia ival n xwpnTIKOTNTA TWV aro-
Bnkeupévav 0edopevwy; Moaol xproTeg diaTnpoUv Aoyapiaopd Kal ouvoEovTal kKabnuepIva;

. Molec gival o1 NPOKANGEIC NoU avTIMETWNICEI TO KOIVWVIKO OIKTUO TO OMoio €MIAEEATE and TEXVOAOYIKNG

nAeupdc;

. Ta dedopéva BpiokovTal KAnou OAa padi CUYKEVTpWHEVA 1) ival kaTaveunueva oe diagopa onpeia; Oa

pnopouoav va ival ato YnohoyioTikd ZUvvepo (cloud) kar T anpaivel auTo; Mola gival n apXITEKTOVIKN
Mou akoAouBeiTal aTnV anobnkeuon Twv dEBOUEVWV Kal NOIEC TEXVOAOYieC Baoewv Aedopévwy Xpnaiyo-
nolouvTar;

. O£WPROTE TO EVVOIONOYIKO HOVTEAO MIag Baong AedopEVWY KOIVWVIKH JIKTUWONG,

- NepiypayTe TOUAAXIOTOV MEVTE OVTOTNTEG Nou Ba pnopoloav va anoteAoUV HEPOC TOU EVVOIOAOYIKOU
auTou POVTEAOU. BpeiTe Ta XapakTnpIOoTIKA TOUG Kal TIG OUOXETIOEIC HETAEU TOUC,

- ZxedidoTe To avtioToixo O (ER) diaypaupa kai ouPnePIAGBETE o auTo OAa 0oa yvwpileTe. EmAUOTE
TUXOV B€ATA OUOXETIOEWV Nou napouaialovrai.

- MeTatpéyTe To O (ER) diGypappa OTo avTioToIXO OXECIAKO HOVTEAO.

- 2€ NePINTWON, Nou OnNMIOUPYOUOTATE €va KOIVWVIKO DIKTUO YIa TO OX0Agio oag os T Ba JIEPEPE Kal yia
noloug Adyouc and auTo Tou KoIVwVikoU dIKTUOU nou emIAeEaTe; ZxedidaTe To avTioToixo O didypappa.

. @gwpnoTe TNV UAONOINGN TOU OXECIAKOU HOVTEAOU MOU ONMIOUPYROATE OTO NEUMTO EPWTNHA.

FpAWTE TOUAAXIOTOV NEVTE EpwTNOEIC SQL nou oxeTidovTal Ye Tnv dnuioupyia kai dlaxeipion nivakwv.

. Mepikoi avBpwnol, Bewpolv OTI N au€nuévn Xpnon Twv KOIVOVIKQV JIKTUWV WMOpPEl va odnynoel o€

npoBANUaTa, onwe eivar n npooPacn oc guaiodbnTa NPoownika dedopéva KabBWE Kal O VEEC JOPPEC

EYKANUATIKOTNTAC.

- 'Exouv napatnpnBei yia To KoIVwVIKO GIKTUO TO 0Moio WEAETATE NApOoIa PpalvOEVa;

- Noia ATav n avTidpaon Tng ETalpeiac oTa avTioTolxa KpououaTa;

- Mg nolov TpOMo ouvdEovTal oI XPHOTEC 0TO KOIVWVIKO dikTuo; Molo gival To oUaTNPA auBevTikonoinong
(authentication) nou xpnaoiyonoieitai;

- 'EXETE va €NIONUAVETE TUXOV KEVA OTNV a0PAAEId kabwg kal oTNV NPOOTAcia Twv NPocwnikwy dedo-
HEVV;

- MNoieg gival ol NpoTAcEeIC oag yia Tnv 81acGANIon TWV NPOCWNIKWV dESOPEVWV Kal TNV Anopuyr HOpPOV
EYKANUATIKOTNTAC;
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8. Ta TeAeuTaia xpovia napatnpeital au§avopevn Taon avafiTnong nNpoownikoU PECW 10TOOEAIBWY KOl-
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VOVIKNG dIKTUWONG. H dnuioupyia TAIPIK®V 1I0TOCEAIDWV O€ KOIVWVIKA OiKTua, N Kataxwpnon ayyeNiov
VEWV BE0EWV €PYAOiag 0 OUYKEKPIWEVES IOTOOENIDEG anoTeAOUV ouvnBIoPEVN NPAKTIKN. Q¢ ek TOUTOU,
avaduovTal nBika epwTrpata. NoyileTe OTI €ival nBIKO Ta KOIVWVIKA JiKTUA va NOUAAGVE NPOCWIKES NAN-
POPOPIEC XPNOTWV O€ EMIXEIPAOEIC EPEUVAC ayopdg kal OXI HOVo;

. MoAAoi yoveic poBouvTal 0TI eve Ta naidia Toug naifouv naiyvidia oTo AIadiKTUO PECK TWV PECWV KOIVW-

VIKNC JIKTUWONG, dIApopol hnopei va Ta nAnoidoouv Pe kakoBouAec diabéaeic. Moia ival Ta PETPA nou
Ba AapBavare wg oxediaoTEC TN Baong Asdopévwv WOTE va anoPeUyovTal TETold KpoUopaTa.



7.4 Wnopionoinuévo Apxeio EOvikoU OeaTpou

To EBvIKO O£aTpo £xel ONIOUPYNOE! YnPIOMOINKEVO APXEIO YIa TIC NApacTAceIC anod To 1932 uexpi To 2006.
To apxeio €ival d1aBeaio oTo upu KOIVO pEow Tou AladikTUou. lNa kaBs napdoTacn undapxouv NANPOPOpIES
yId TO £PYO KAl TOUG CUVTEAEDTEC TNG NApACTAONC, PWTOYPAPIEC, NPOYPANKATA NAPACTACEWY KAl ANMOKOUUATA
epnuepidwv. MNa napaoTacslc YeTa 1o 1955 undapxel NXNTIKO UAIKO eV Yia NapacTacelC HeTd To 1994 undp-
XOUV BIVTEOOKONNOEIG.

To wnoionoinyévo apxeio Tou EBvikoU OeaTpou anoTelei XapakTnpIoTIKO Napadeiyua spappoync BA oto
AiadikTuo. ‘OAEG oI NANPOPOPIES OE HOPPN KEIMEVOU Kal TO MOAUMEDIKO UAIKO (€EIKOVEC, NXol, BivTeD) €ival ano-
Bnkeupéva oe BA nou gilo&eveital o kanolo SABA. H 31G0£on Twv NEPIEXOUEVWV TNC BA yiveTal HEOW €VOG
egunnpetnt AladikTUou (web server) nou enikoivwvei Pe To ZABA. O €EunnpeTnTic AladIkTUOU (PIAOEEVEI TN
diadikTuakr) epappoyn (web application), n onoia €xer TN HOPPN HIAC POPUAC KAl ENITPENEI OTOUC XPrOTEG Va
npaydaronoloUv avalnTnoeig oTa nepieEXOPeVa Tou wnelonoinyévou apyeiou. H npdéopaon otn pdpua avali-
TNONG YiveTal PEOW €vOg PUANOWETPNTN AladikTUou (web browser).

1. XpnoigonoinoTe éva GUANOPETPNTA AIGdIKTUOU YIa va EMICKEPOEITE TO YNPIONOINUEVO apXeio Tou EBvI-
Kou @edTpou oTn dieubuvon http://www.ntarchive.gr/”.

2. 210 €NAVW KEPOG TNG 0€AIdAg undapxouv CUVAEDHOI YIa TIG POPHES anAng avalnTnong. XpnoiponoinoTe
AUTEC TIC (POPHEC YIA VA NPAyHATONOINOETE avalnTAoeIC yia £pya kal pOAOUC, WOTE VA AMOKTNOETE HIa
npwTn €IKOvVa yia To €idog kal To NANBOG Twv NANPoOPOPIWV Nou eival 8labeaides. MnopeiTe va avalnTn-
0€TE NANPOPOPIEC YIa kAMNoIo KAAOIKO BeaTpIkO €pyo MOU NapakoAoubnoaTe NPOGQPATa I yia Ta €pya nou
d1daybnkate oTo M'upvacio oTo nAaiolo Tou Pabnuatog «Apapatiki Moinon» («EA&évn>» Tou Eupini-
on ka1 «'0pviBeG>» Tou ApicTOoPAavn).

Eikdva 7.1 Wnolonoinuévo apxeio EBvikou Geatpou: ®dpua olvBeTng avalimnong (Mnyn: http://www.nt
archive.gr/search.aspx”)

3. AkohouBroTe To oUVOEOHO OTO avw Oe€i TUNEA TNG 0BOVNC YIa va EMICKEPOEITE TN POPHA CUVOETNG
avalnrnong (BA. sikova 7.1). Kabe nedio TnS pOpuac NpEnel va avTioTOoIXEl O 0TAAN €vOC nivaka Tng
BA.

- Molog npénel va gival o TUNo¢ 0edOUEVWVY TNG OTAANG NOU AVTIOTOIXEI 0€ KABE Nedio TNG POPUAC;
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- EGv undpyouv nepIoooTePeC anod Mia evaANAKTIKEC, KATAYPAWTE TOUG NEPIOPITUOUC Mou BETEI O avTi-
0TOIX0G TUMOC OEDOHEVWV.

Eikova 7.2 Wneionoinuévo apyeio EBvikoU OedTpou: Anhonoinuévo oxnua BA

4, OewpnoTe OTI To axXnKa TnS BA nou uAonoiei To yngionoinuévo apyeio Tou EBvikou OedTpou gival auTo
TNG €IkOvag 7.2 [NPOKEITal yia anAonoinpévo oxnNUa TN BA nou dnpioupynonke yia eknaideuTIkoUg OKo-
noU¢ — n NpayuaTikn BA ciyoupa NeEPIEXEI NEPICOOTEPOUC NIVAKES e EMIMAEOV OTHAEC].

- T TOnou npénel va gival ol GUOXETIOEIC METAEU Twv nivakwv (1:1, 1:N, N:M);

- Ti nepiopiopoUG BETEI 0 avTIOTOIKOG TUNOCG CUOXETIONG YIa TA NEPIEXOMEVA TNG BA;

5. MpayyaTonoinoTe TIG akoAouBeg avalnTnoeig JEow TNE POpHag oUVOETNC avalTnong:

- TiTAoc napaoTaong «EAEvn».

- ZUMHETEXOUV Ta NPOoWNA «APIOTOPAVNG»> HE TNV 1010TNTA «OeaTPIKOG ZUyypaPEac». Xpovohoyia ano
«1932» €w¢ «1950» kar nepIAapBavel Touc poAouc «Ipiyeveia» n

- «OpeaTng».

- 'ExovTac unoyn To oxnua BA Tng eikdvac 7.2, noia npénel va €ivai n ouvenkn (WHERE) Twv eviohav
SELECT nou uAomnolouv TIC napanavw avalnTnoeic;

XPHZIMEZ AIEYOYNZEIZ ATIAAIKTYOY
IoTopia EBvikoU ©edTpou: http://www.n-t.gr/el/nationaltheatre/history/”

MANPOQOPIEC YIa TO YNPIOMoINUEVO apxeio Tou EBvikoU @eatpou: http://www.n-t.gr/el/archive/”
Wnolonoinuévo apyeio EBvikoU Geatpou: http://www.nt-archive.gr/ ~
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