Yyeoiaon B.A. (Database Design)

H oyediaon evog oynuatog pog B.A. Baciletal oe peydio
BaBuod ot oricOnon tov oyedlacTN GYETIKA LUE TOV KOGLO TOV
O€AeL va avomopaCTIOEL.

H evvololoyikn oye0i0om VTOPKTOV KOCULWOV TOPAYEL GYNULOTO
VYNAOD EMTEOOV, TT.Y. O yPAUUATE OVIOTNTOV — XYECEMV.

‘Eva evvol0A0Y1KO HOVTELO TPETEL VO LETATPATEL GE EVOL AOYIKO

LOVTEAO, TT.Y. GYEGLOKO.

IIpoxeuévou va kpivoue av 1 oyeoioon eivan opOn mpémet va
YPNGILOTOINGOUE KATOL0L TUTTIKA KPLTHP1aL.



Ocoplo Xyeoloons Xyeowwkov B.A.

* H oyeodlaon tov oynuatoc g oxectokns B.A. umopet va
tumomonBel pe ypron g
(normalization theory)

*  Me toV 0p0 «KAVOVIKOTTOINGT» EVVOOVUE TNV EQOUPLOYN
KOVOVOV GYEOIOGTC TTOV QTOKAAOVVTOL
(normal forms) ko o1 omoiot Tep1opilovv TIC OVVOTEC LOPPEC
GYECLOKOV GYNUATOV.

* Av akoAovBoOvTor 01 KOVOVES 0VTOL OTTOPEVYETOL AVAOLLOAN T
AovOooUEVN GLUTEPLPOPE TOV GLGTLOTOC,.

 EmPefordvetar emiong 0t 10 oynua xel O14QopeS EMBVUNTEC
1010TNTEC.



Kavovikéc Mopopec

(INF)

* Mia oyéon eivar 6e 11 KavoviKn) Lop@T] oV OEV EXEL
TAELOTILO YVOPioUATO

OAec 01 oyéoelc eival oe 1NF



Kavovikec Mopopec

Employee Database
* v KAOe vwdAANA0 amoOnkedeTal N akOAOVON TANPOPOPia:

* Tayvopiouota Kol
TPOGOL0PILOVY HOVAOIKE VITAAANAOVG, TUNLOTO, KO
0ECIOTNTEC AVTIGTOLYO.

« M (universal relation) eivou o oyéon m
omoia TEPLEYEL OAQ TO YVOPIGLOTA TTOV OVTIGTOLYOVV GE
TANPOPOPIN GYETIKA LE TOVG VITOUAATIAOVG.



Kavovikec Mopopec

o IIpoPAiuata pe tn ypnomn KaboAlkng oyEonc:
L Y100 EVOLV VITOAANAO LE TTOAAEC

0eC10tTNTES ERPOavViCovTal 16APIOUES TAEIAOEC GTN OYEOT

* Av &vog vmdAANAOC aALGEEL TUN UL 1) aplOUO TNAEP®VOVD,
OAEC O1 TAELAOEG TOV VTAAAAOL GTN GYECT] TPEMEL VO
aAroyOovv.

* Avrtictouya, av Eva TUNUO OTOKTNGEL VEO dtevbuv.

* H ermavorauPavouevn mtAnpoeopia ocv eivar LOVO TEPLTT,
aAAG TPEMEL ETIONC VO KPATEITAL EVILEPMUEVT

* Av &vog vTAAANAOC 0 omoiog £yel ua Ko Lovo delotnra,
TNV YAGEL TOTE OAN M TANPOPOPLN GYETIKA LLE TOV VITAAANAO
wpEmel va yaoel emionc.



ITpopAuato Koaxng Zyeotaomnc

Mo 6yéomn R mwhoyel amd TpofAnua evnuEp®ong av, OmoTE
aALGCEL M TIUN EVOC YVOPIGUOTOC Y1a, VO GTLYULOTLITO TG
OVTOTNTOC 1 TNG OYECNS TNV OTola avamaplotd 1 R, elvat
ATOPOLTN TN N EVIUEPMGT] TOAAOTAMYV TAELAO®V TNG

Mo 6yéomn R mhoyel amd TpoOPANUO OlorypoenS av 1 Loy o)
LL0G TTAELAOOC TNC OYEONC £YEL WC ATOTEAEGLOL TNV OTTOAELN
TANPOPOPLOC GYETIKA UE Lo oY ETILOUEVT] OVTOTITA 1] GYEDT.

Mia oyéon R mwaoyel and tpdPAnua looywync av TAnpopopio 0gv
unopel va avamapactadel mapd Lovo av tepiinedeil mAnpopopia
GYETIKT UE KATOLO AAAN ovTOTNTO 1] 6YE0M (1) OMolol Umopel va unv
VTTAPYEL).



IpoPAnuata Kokng Zyeotaonc

210 TPONYOVHEVO TOPAOELY LD, KATOLO OO TO! npoB?m LoTto oV Td
HTOpOvY Vo AoV av 1 KaBoAIKY) GYEon YWPLeTEL GE OVO
TIVOKEC:

O wivaxag TEPLEYEL LI LLOVAOLKT TTAELAON Y100
KO vITAAANAO.

O mivakoc TEPLEYEL LI LLOVAOLKT] TTAELAO Y100 KAOE
Cevyog

H cuvévoon tomv 000 6YEGEMV OIVEL TNV OPYLKT GYEST.
Apa Eyoue TV 10100 TANPOQOPIN YOPIC TEPLTTN EMAVAANYT).



2UVaPTNOLAKEC E¢apTroELC

* Muwa (Functional Dependency) elval evac
TEPLOPLOOC METOEV SUO OCUVOAWY YVWPLOUATWV.

* 'Eotw A4, 4A,, ..., A, OAa Ta yvwplopata plag oxeong R. Av X kad Y
elval umooUvoha tou {A4, A, ..., A, }, TOTE N cuVAPTNOLAKN
etaptnon X — Y kaBopilel ot yla orolecdnmote SV0 MAELASEC
t1,t, INCR, av t1[X] = t,|X], tote npénet emiong va loxveL OTL
t[Y] = t,]Y].

e AebopEvNC pLac ocuvaptnolakne e€aptnonc X — Y, Aepe OTL TO cUVOAO
X TO OUVOAO Y 1) OTLTO cUVOAO Y
Qo TO OUVOAO X



2UVOaPTNOLOKEC E¢aptnoELC

* Av n ouvaptnolakn eéaptnon X = Y woxVel o€ pLa oxeon R, tote Ogv
elval SuvaTov va utapyxouV MAELAOEC OL OTIOlEC CUUPWVOUV OTLC TLUEC

OAWV TWV YVWPLOUATWY 0TO X KAl cuyXpOovwe 6€ cuudwvoUVv oTnNV TLUN
KATOLOU Ao ta yvwplopata tou Y.

e Avto X elval kKAeldl TNC R, toTE N e€dptnon X — Y woxveL yia kaBe
UTTOGUVOAO Y TWV YVWPLOUATWYV TG R.

 Hetaptnon X — Y dev ouvenayetal tnv e€aptnon Y —» X



2UVAPTNOLaKEC ECapTnoELC
* [Mapadeypo:'Eotw OTL OL TOPAKATW OXECELG EXOUV TO TIEPLEXOUEVO TIOU

daivetal otouc avtiotolyouc mivakec. NMNpoodloplote TIC CUVAPTNOLOKEC
eEQPTNOELC OL OTIOLEC LOYXVOUV.

n D OE0E DD
X1 V1 X1 V1 X1 Y1

X2 Y2 X2 Va X2 Ya
X3 Y1 X1 Y1 X1 Y1
X4 Y1 X3 Y2 X3 Y2
X5 Y2 X2 Va X2 YVa
X6 Y2 X4 Y3 X4 YVa
T1:A—-> B 12:.A—-> B 13:A—-> B

B» A B—-> A" B» A



2UVOaPTNOLOKEC E¢aptnoELC

‘Eotw TO oxnua

EMPLOYEE (emp_id, emp_name, emp_phone, dept_name)
DEPARTMENT (dept_id, dept_name, dept_phone,dept_mgrname)
SKILL (skill_id, skill_name)

EMP_HAS SKILL (emp_id, skill_id, skill_date, skill_level)

* OLOUVOPTNOLAKEC EEAPTNOELC TIOU LOXUOULV ELVOL:
emp_id - emp_name, emp_phone, dept_name
dept_name — dept_phone, dept_mgrname
skill_id — skill_name

emp_id, skill_id — skill_date, skill_level

RN W N N



/AOYLKEC 2ZUVETIELEC 2UVAPTNOLOKWY ECapTnoewv

(Inclusion Rule): Av X, Y ival cuvola
YVWPLOUATWY Ao To oxnua tng oxeonc RkatY € X, tote X —» Y.

* Mia cuvaptnolakn e€aptnon X — Y Aéyetal av LoXUEL yLa
KABe ox€on R TG omoiac 1o oxnuo mepLexet X ko Y

e TeTpLUUEVEC e€apTNOELC epdavidovTal oav amoTEAEoUA TNEC EHAPUOYNC
TOU KOwova EYKAELOLLOU

Av X = Y elval TETpLUUEVN CLVOPTNOLAKN E€APTNON, TIPETIEL
va loyvetott Y € X



/AOYLKEC 2UVETIELEC 2UVOPTNOLOKWY
E¢aptnoewyv

Av X = Y elval TETpLUUEVN CLVOPTNOLAKN E€APTNON, TIPETIEL
va oyveLtotLY € X

YroBeote ot Y D X. AnULOUpYNOTE ULOL OXEON UE OAQ TOL
yvwplopata twyv X kot Y kol Bewpnote eva yvwplopa Atou Y — X.
EpooovA €Y kat A & X, elvatl Suvatov va KATaoKEVACOUE SUO
TMAELAOEC U KAL V, OL OTIOLEC EXOUV KOLVEC TLUEC O€ OAQ TA yvwplopata
oTO X aAAQ €xouv OLAPOPETIKEC TIMEC 0TO A. TOTE OUWC N TETPLUUEVN
eéaptnon Oev LoYVEeL Apa, O& UMOPEL vaL UTTAPYEL TETOLO yWwpLopa A 0TO
Y — X. Emopevwe, Y € X.

e ATO £va ULKPO aplBUO KOVOVWY CUVETIAYWYNC KoL Eval apXLKO oUVOAO
ouvaptTnolakwy e€aptNoEwWV Uopel va e€axBel Evac aplOpoc
NMPOCOETWY CUVAPTNOLAKWY EEQPTHOEWV.



Atlwpato Armstrong

e '‘EoTw OTL T cUVOAQ yVvwpLopaTwy X, Y, Z TEPLEXOVTAL OTO OXAMA TNG
oxeonc R. Tote LloyUouV OL TIAPAKATW KOVOVEC:

1. Kavovag EykAeiopov (Inclusion Rule)
AvY C Xtote X - Y

2. Kavovac Metapatwkotntog (Transitivity Rule)
AvX - YkaY - ZtoteX - Z

3. Kavovac Enavénonc (Augmentation Rule)
AvX - YtoteXZ -YZ
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Y UVETIELEC TWV ACLWUATWY

* Qewpnua: AvW, X, Y, Z, B meplexovtal oto oxnpa tne R, tote:

1. KavovacEvwonc (Union Rule)
AvX > YkouX - Ztote X - YZ

2. Kavovac AmoouvOeonc (Decomposition Rule)
AvX - YZtoteX > YkalX - Z

3. Kavovac Wevdopetapatikotntog (Pseudotransitivity Rule)
AvX - Ykt WY — Ztote XW — Z

4. Kavovog Zvoowpevonc (Accumulation Rule)
AvX - YZkowZ > Btote X - YZB
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Aclwpota Armstrong

* [Napadelypa: Bpeite eéva eAa)L0TO CUVOAO CUVAPTNOLAKWY EEAPTNOEWV
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A _B_C_|D
a, by ¢ d4

T

1. 2.E. € Eva yvwpLOpO OTO APLOTEPO MEAOC
* OLtetplupevec e€aptnoeicA - A, B - B,C - C,D — D bgv
neplappavovtal oTo EAAXLOTO CUVOAO.

 OLeéaptnoeicA - B,C — B, D — B mpoKUTITouV Ao Tov nivaka
KaBw¢ OAEC oL TLUEC ToU B siv%t (OLec.



Aclwpota Armstrong

* [Mapadeypa: Bpeite éva eAdxL0TO CUVOAO CUVOPTNOLAKWY EEQPTHOEWY
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B C D
a, by ¢ d4

T

1. 2.E. € Eva yvwpLOpO OTO APLOTEPO MEAOC

* Tayvwplopata A, C, D €xouv TouAaxtotov OU0 SLAKEKPLUEVEC TLLLEC.
Apa, B » A,B +» C,B + D.

e OAec oL tipecg tou D eival dtadopetikec Apa, D - A,D - B,D —
C.
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Aclwpota Armstrong

* [Mapadeypa: Bpeite éva eAdxL0TO CUVOAO CUVOPTNOLAKWY EEQPTHOEWY
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B C D
a, by ¢ d4

T

1. 2.E. € Eva yvwpLOpO OTO APLOTEPO MEAOC

* Ta yvwplopata A, kat C €xouv TouAayLotov 6UO
enovalapBavopevec tipec. Apa, A - D, C + D.

e A+ CkaLC + A, eéartioc twv mAstadwy 1,2 kat 1,3 avtiotowya.
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Aclwpota Armstrong

* MMapadewypoa: Bpeite eva eAdxL0To CUVOAO CUVAPTNOLAKWY EEAPTNOEWY
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B C D
a, by ¢ d4

T

1. 2.E. € Eva yvwpLOpO OTO APLOTEPO MEAOC
* Apa LoxVouv oL akohouBec 2.E.:
A-BC-BD—-AD—-B,D->C
e Amo tov kavova evwong: A - B,C - B,D — ABC.

19



Aclwpota Armstrong

* [Mapadeypa: Bpeite éva eAdxL0TO CUVOAO CUVOPTNOLAKWY EEQPTHOEWY
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B _|C_|D _
ay b4 €1 dq

T

2. 2.E. pe (evyocC yvwpLOMATWY OTO APLOTEPO UEAOC
e E¢awtlactne D —» ABC, kabe (eVyoc mou meplexel to D mpoodlopilet
ouUVAPTNOLOKA OAOL TA UTTOAOLTIA yVwplopata (Kavovac emavénonc).
AUTEC OL EEQPTNOELC ELVAL CUVETIOYWYEC E€QPTNOEWV TTOU NON

avnkouv oto {NTOULLEVO CUVOAO.
20



Aclwpota Armstrong

* MMapadewypoa: Bpeite eva eAdxL0To CUVOAO CUVAPTNOLAKWY EEAPTNOEWY
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B C D
a, by ¢ d4

T

2. 2.E. pe (evyocC yvwpLOMATWY OTO APLOTEPO UEAOC

e Zelyn YVWPLOLATWY TIoU TtEpAaBAavouy To B 0To aploTtepO HEAOC
S(VouV €(TE TETPLULEVEC EEQPTINOELC, ELTE CUVETIAYWYEC EEQPTNOEWV.
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Aclwpota Armstrong

* [Napadelypa: Bpeite eéva eAa)L0TO CUVOAO CUVAPTNOLAKWY EEAPTNOEWV
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B _|C_|D _
ay b4 €1 dq

T

2. 2.E. pe (evyocC yvwpLOMATWY OTO APLOTEPO UEAOC

e AC — ABCD xabwc¢ to lelyoc AC £XeL SLOKEKPLUEVEC TLUEC OF
KaBe mAelada. H povn véa e€aptnon eivoen AC — D. Ot
etaptnoewc AC - A, AC — C,AC — B ndn etayovtal ano AAAeC

e€aptnoeLC. N



Aclwpota Armstrong

* MMapadewypoa: Bpeite eva eAdxL0To CUVOAO CUVAPTNOLAKWY EEAPTNOEWY
oL oTolec LkawvoroLlouvtal oTtov akoAouBo mivaka:

A B C D
a, by ¢ d4

T

3. Aev umapyouv €aptnoeLc pe 3 N 4 yvwplopato oTo apLloTEPO UEAOC OL
OTIOLEC AV KOUV O QUTO TO CUVOAO.

To e\axloTo ocUVOAO e€aptnoewy lval
{A->B,C - B,D:> ABC,AC - D}



KAelowo (Closure)

* Ta aélwpata Armstrong Kol OL CUVETIELEC TOUC TTAPAYOUV EVA OUVOAO TO
omolo elval MoAU HeEYOAUTEPO ATTO TO APXLKO oUVOAO Twv 2E.

* AedOLEVOU EVOC cuVOAoU F amo 2E, to (closure) F* tou F
opiletal oav To cUVOAO Twv 2E oL omolec cuvenayovtal amo to F.

Oewpelote To cUVOAO TwV 2E:
F={A-BB-(C,C->D,D->EE->FF-G,G- H}
v Ano A - B kot B - C, cuvendystot A\oyw petafatikotnracn 4 - C.
vEnionccA—-»D,A->E,A->F,A- G,A—- BC,A - EF ko.x.

v MapopoLa yLo. EEapTHoELC LE B 0To aplotepd HENOC K.O.K.



KaAvn (Cover)

* To peyeboc tou KAelo(LaTOC eVOC oUVOAOU 2E peyaAwvel eKBETKA e
QUTO TOU apXLKOU CUVOAOU.

e XpelalOpaoTE VAV TPOTIO VLA VAL OVAPEPOLLAOTE OTO CUVOAO TWV
e€QPTNOEWV TTIOU CUVETIAYOVTAL ATIO VA APXLKO 0UVOAO XwpLc va TpETEL
va. UTtoAoyilooU e TO KAELOLWO TOU cuVOAOU auTOoU.

e [La kKaBe ovvolo 2E pmopoupue va Bpouue eva «locodUVALLO» CUVOAO TO
omolo elval eAaxLoTo.

e 'Eva ouvoAo F amo 2E yua pa oxeon R Eva. AANO cUvoAo G armo
>E ywa tnv R, av o ouvoho G umopel va e€axBel pe tnv edpappoyn Twv
KOWOVWV CUVETIAYWYNC oTLc 2E tou F, dnhadnav G € FT.



KaAvn (Cover)

e Av 1o F kaAUmteL to G kol to G kaAUTtteL To F Tote ta F kat G Aéyovtal
(F = G).

e AVF =G, tote FT =G7
Oewpelote Ta cUvVoAa 2E
F={B—-CDAD - E,B - A}
G ={B - CDE,B -» ABC,AD - E}
Aetéte otL to F kaAumrteL to G.

[peneL va 6etéoupe otL kABe 2E Tou G pmopet va e€axBel amo to F e
XPNON TWV KAVOVWV OUVETAYWYNC.

"= HYE AD — E sivaitndn oto F.

" AnotnvB = CD kavttnv B = A, e€ayoupe tnv B = ACD (kavovog
evwonc)



KaAvn (Cover)

Oewpelote ta ouvola 2E
F={B-CDAD - E,B - A}
G ={B - CDE,B -» ABC,AD - E}
Aeiéte otL to F kaAumrteL to G.

[pemneL va Oeitovpe otL kabe 2E tou G umopel va e€axBel amo to F e
XPNON TWV KOWVOVWV CUVETIAY WYNC.

" Ao B - ACD kow B = B, e¢ayovpue tnv B = ABCD (kavovac evwonc)
" Ao B - ABCD €¢ayouvpe tnv B = AD (kavovac amoouvBeonc)

" Ao B =» AD xat AD — E e¢ayoupe tnv B = E (kavovoc
LeTapatikotnTac)



KaAvn (Cover)

Oewpelote Ta ouvola 2E
F={B-CDAD - E,B - A}
G ={B - CDE,B -» ABC,AD - E}
Aeiéte otL to F kaAumrteL to G.

[pemneL va Oeitovpe otL kabe 2E tou G umopel va e€axBel amo to F e
XPNON TWV KOWVOVWV CUVETIAY WYNC.

" Ao B - ABCD kat B = E €tayovpue tnv B = ABCDE (kavovaog
£Vwoncq)

" Ao B - ABCDE e¢ayovpe tnv B = CDE kaLtnv B —» ABC (kovovac
aroouvBeonc)



