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[Tepiexouevo AlGAecnC

KepaAaio 3: ER & Appendix A

« 3.9) 2uoxertioelc YynAoTtepou BaBuou & EpyaAcia
MovTteAoTtroinong AsdouEVWY

* ApPpA) EvaAAakTIK 2Znueioypagia yia ER + UML

KepdAaio 4. ETrektapévo Movtédo ER (EER)

o 4.1-4.2) YToKAQOEIG, YTTEPKAAOEIC Kal KAnpovouIkoTNTa,
Aladikaaoieg Eceidikeuong kai ['evikeuong

« 4.3) MNepropiopoi kal XapakTnpIoTIKA TNG
E¢c10ikeuong/l evikeuong

« 4.4) lepapyieg, NMAEypaTa Kal MoAAATTAR
KAnpovouikoTnTa
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2UOXETIOEIC YwnAoTepou BaBuou

 TOTTOI cUOoY)ETIoEWYV Baduou N
— 2-0v1OTNTEC — dUAdIKN (binary) cuoxETion
— 3-0vTOTNTEC — TPIADIKN (ternary) cuoXETion
— N-ovtotnTeC — N-adIKN (N-ary) ouoxeTion
« Houoxerion SUPPLY opilel 1 PARTSs 1TpounBeucel

evac SUPPLIER og éva PROJECT (kal o€ T1i
TTOOOTNTEG)

[.x.,
Sname Ohuantity Prog name . X .

. r : (Supplier, Part, Project, Qty)

(Lenovo, Thinkpad T60, SensorNet,1)

' . - = _ [ (Lenovo, Thinkpad T60, Mobileware,1)

| SUPPUER | XL PROJECT (IBM, Thinkpad T60, SensorNet,2)
Fart no
PART
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2UOXETIOEIC YwnAoTepou BaBuou

 AAAa MapadeiypaTa

— (3-ad1ki) Madbnua: Student, Subject, Room

* (1111, ENA342, XQA109)
« (1112, ETIA342, XQA109)
* (1111, ETNA343, XQA110)

— (4-ad1kR) Mauxvidl: Teaml, Team2, Referee, Stadium

. (AMOEA, OMONOIA, lwavvou, I'sM)
. (ANOPOQSH, ATTOAQNAS, XpioTou, [£2)

— (5-ad1kR) Maixvidl: Team1,Team?2, Referee, Stadium,
Time
« (AMOEA, OMONOIA, lwavvou, =M1, 19:00)
« (ANOPOQZIH, ANOAQNAE, XpioTou, ZM,11:00)
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2 UOXETIOEIC YwnAoTepou BaBuou (n>2)
(Aouikoi Neplopiouoi)

« [a v dIaTUTTWON OOHIKWY TTEPIOPICHWYV UIAC N-AdIKAG CUCXETIONG
TTPOTPETTETAI N XPNon Tou (Min,max) Kal n avayvwon 1 ovrotnrag
Evavtl OAwv Twv AAwv (apa OXI og Ceuyn)

* [apaderyuya

— (O,N): «Evag SUPPLIER cuppetéxel otn oxéon SUPPLY atd 0 péxpr N

(POPECH, TT.X.,
* (Lenovo, Thinkpad T60, SensorNet, 15)
* (Lenovo, Thinkpad X1, Mobileware, 13)

Sname Evag Supplier &xe1 (ON) (” Quantity Proi name
GUHMETOX OTN GUCXETION. ., :
. (O,N) ~o (LY -
| SUPPUER ——<_ SUPPLY > |  PROJECT
Ka0Be Project éxer (1,1) cuppeToxn oTh
. . , P , v OUOXETION.
* N-AOIKEC OUOXETIOEIG anL_no (1,1)
Oa artreikovidovTal o€ Kabe Part éxei (1,1) ouppetoxi o
Aiyo pe aoBevr) oxéon . PART | guoxemaon.
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2UOoXETIOEIC YWwnAOTEPOU BabBuou
(MetaTtpoTrr) o€ AUQOIKEC 2UOXETIOEIC)

MetatpoTtri o€ NMNOAAATTAEG AUADIKEG ZUOXETIOEIG
— MNMoAAa gpyaAgia HOVTEAOTTOINONG ETTITPETTOUV NOVO
OUOOIKEG CUOXETIOEIG

A. Na va gival EUKOAOTEPO va EKPPOAOCTOUV Ol OOMIKOI
mTeplopiopoi (OnA., Aoyol INANBIKOTNTAG, TTEPIOPICOI
GUMMETOXNG)

B. AIOTI Oev UTTAPXEI KATTOIOC TTPOTUTTOTTOINMEVOG TPOTTOG
METAPPAONC MIOC N-0OIKAG CUCXETIONG O OXECIOKO
oxnua

— Kari TETo10 OpWG BEAEI TTPOCOX! OIOTI TO ATTOTEAEOMA
utropei va MHN cival Aoyika icoduvapuo

* T1.X., OEC ETTOMEVO TTAPADEIYUA
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[Tapaodeiypa TpIadIkNEG ZUOXETIONG,
(n-adIKn <> n AuadIKEG) ‘

supplier,partproeiect
(S-ﬂrm, > (supp P @pan {-ﬁ )"'-F'n| mm:a

f“v’ .
(a) jswn SUPPLY )—@ MetaTtpotr o€ 3
xfm OUOODIKEC OXETEIC

|\/||€TCXTpO'ITre] T Y
Y| O€ A00E , ,
PRy O OXI Noyiké
ovToTnNTa (Sname fpﬂ_m,\ )
> (b) ] looduvaua
) EUF"“EF‘ ’“F'”ES '. "”‘:”E‘:T | “Ymrapén (supplier, part)
/\OYIKG /ﬁ > oto (b) dev onuaivel OTI
, CAN_SUPPLY <: UEEE/ uttdpxel (supplier, part,
looouvap (supplier, ;;}‘5 < f:" o) > project) evw oTo (a) gival
{  PART — pNTo.
=y G E)

O TTPOTPETOYEVOG ~— —

TPOTIOG [_SUF’LER '- 1"9—' SUPPLY -—'3‘1 F-‘HEII-Jl_EGT |

aAVvATTaPACTAONG )
TWV N-adIKWV If",;i; oy (supplier,part,project)
— 1
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2 UOXETIOEIC YwnAoTepou BaBuou (n>2)

(Mapouaciaon lMNeplopliouEvwVY)

[Mapdadeiyua Avatrapactaong TnG TPIadIKAG
2uoxéTiong Attendance pe 3 AuadikeEg
2UOXETIOEIG

Student

Attendance

1M

Subject
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2UOXETIOEIC YWnAOTEPOU BaBuou (n>2)
(Mapouaciaon lMNeplopliouEvwVY)

e 2NMEIWOTE OTI €ival SUVATO VA UTTAPXOUV KAl Ao OEVEIG
TUTTOI OVTOTATWYV (TT.X., Interview) ol oTroieg va
OUMMETEXOUV OE OUOXETIOEIC PaBuou > 2

aoBesvic ovrornra,
(0.1) (0.1) apa ol ’ZSZO !
CANDIDATE COMPANY .
1MP00dI0PI(OUCEC
s ovTOoTNTEC OiVOUV TO
(L) or (1,1) kAeidi Tou T
[NMoAAG Interview A 1 INTERVIEW
interview
JOB_OFFER

* To Interview xapakTtnpiletal ammrd 1o Candidate.Name, Company.Cname
Kal Interview.Dept_date 6-9



2UOXETIoEIC YwnAoTepou BaBuou (n > 2)
(Aopikoi eplopiouoi oe N-adIKEQ)
o 2NMEIWOTE OTI €AV Ui dUADIK CUOXETION ATTOPPEEI ATTO HI

upnAoTepou BaBuoU oxEon yia OAEC TIC TTEPITITWOEIC TOTE I
OuadIk auTr) ox£on €ival TTEPITTA KAl UTTOPEI va a@aipeOEi

— T1.X., N Ouadikn oxéon TAUGHT DURING aTtroppéel
aTTeuBeiac armmo Tnv Tp|a6||<r'1 ouoxemion OFFERS

Sem ester Ye a>

Lnam ' em year Q\?\

T 5 %
INSTRUCTOR OFFERS SEMESTEH \?ﬁ/ OFFERS \
© %
TAUGHT_ N
DURING QBC“
< Could _be offered =
<§EEEE;E> Pﬁ;f:::::irff’fffr

N

COURSE

Aiaypauua Venn:
. . 6-10
2 UVOAOKEVTPIKA ATTEIKOVION



EpyaAeia MovteAotroinonc Aedopeviv

* YTTApXel Evac NEYAAOC aplBPOC EpYAAEiwY TTOU
XPNOIYOTTOIOUVTAI VIO TNV EVVOIOAOYIKR oXediaon Kal yia
TNV HETATPOTIN TOU OXEDIOU OTO OXECIOKO OXNHO.

 OETIKA:

— EmTayxuvouv tnv diadikaoia avatrTu¢ne HECW YPAPIKWYV
TTEPIBAAAOVTWY avaTITUCNG.

— EmTpETTOUV TNV AUTOHMATN AVATITUSN TOU TEAIKOU OXECIAKOU
oxnuarog (forward engineering)

— EmTpETTOUuV TNV AuTOUATN AVATITUEN TOU EVVOIOAOYIKOU OXMATOG
a1rd 10 oXeo1aKO oxua (backward A reverse engineering)

 APNHTIKA:

— Agv UTTAPYXEI KOIVA ONHEIoYpa@ia avaueoa OTA EpYAAEia PE
QATTOTEAEC A VA ATTAITEITAI XPOVOGS £COIKEIWONG.

— Ta TTePIoCOTEPA EPYAAEIQ ACIOTTOIOUV HIO OXECIAKNA
AVATTOPAOCTAOT TNG TTANPOPOPIAG AvVTi TNG TTI0 aAPAIPETIKNAG ER

TTPOOEyYyIoNnG. .



EpyaAcia yia EvvoloAoyikn 2xediaon
(ER ka1 Non-ER EpyaAcia)

COMPANY TOOL FUNCTIONALITY
Embarcadero ER Studio Database Modeling in ER and IDEF1X
Technologies DB Artisan Database administration, space and security management
Oracle Oracle SQL Developer Database modeling, application development
Popkin Software | System Architect 2001 Data modeling, object modeling, process modeling,
structured analysis/design
Platinum (CA) Enterprise Modeling Suite: Erwin, Data, process, and business component modeling
BPWin, Paradigm Plus
ERDPLus ERD+ ER Diagrams as close as possible to the slides and online (no

tool installation necessary)

Rational (IBM)

Rational Rose

UML Modeling & application generation in C++/JAVA

Chillisource Database Design Studio (DDS) Modeling, forward engineering and Backward Engineering
of relational databases
Supports: Chen Entity Relationship Diagram

Sybase Enterprise Application Suite Data modeling, business logic modeling

Visio Visio Enterprise Data modeling, design/reengineering Visual Basic/C++

We will use ERD+ (ER, EER, Star, Relational Schemas and ER
conversion)
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EpyaAcia yia EvvoloAoyikn 2xediaon ..

(ER ka1 Non-ER EpyaAcia

%" Database Design Studio - [Orders.dds] B i ] o
ED File Edit View Insert Format Scripts Project Tools Window Help ___[_l51]5]|
B-SHG| bR @XM Hae|lass rsmob |

. .~ s o E = . Cu ¥ o |
|Jaa Az A s[7ok||eel |[E@onm||e %@
14 At |
111 X z R
o i ||m e %8 |5 @ Bhe Sl Q|
= f:ﬂ Customer Orders Databi :J
< 78
#-[_] Access %
# Q Generic Generalbanager manages —1 Customer PurchaseOrder
(1 Informix
= Interbase T "
: Lﬁ dropOrders.sql |
(1 loadOrders.sql
[ schmOrders.sql K,
-] MssaL i
I L] MySaOL e “ | OrderLine
(] Oracle - - A
— |
=y Sybase o ’C’ Lt’l {
=3 Java Sk | !
w dropOrders.jave - - | N'
1 1
@ schmOrders.cla
f=f schmOrders.jav y i
@ Orders.dds Corporate Reseller ItemDiscount —" Item a
[= OrdersData.das r 1 __'ﬂ
15 SampleOrders.DDS < | »
S Eﬂ DDBC Connections x Entity | Weak l Description -
3. OrderSystem » [ Assembly 3 ‘An assembly of tems
o [+ Corporate | Corpora‘l‘e customers have specific exce
[# :Customer O Customer profile
[# GeneralManager o Financial manager's contact details.
[ ttem O Manufactured tem
[ :temDiscount '} Some tems have a specific discount
) [ :OrderLine i) List of tems on each purchase order ;]
ZPERD Editor |23 05D Edtor | €2, Schema | ZHERD Report | 105D Repart | B Datatypes |
< | Eﬁ Orders.dds l
Ready [ [SCALE 100%  [ZOOM 100% [105:121 [ oM %

2Tiyuiotutto ER Alaypdapuarog oto Database
Design Studio (DDS)

6-13



EpyaAcia yia EvvoloAoyikn 2xediaon
(ER ka1 Non-ER EpyaAcia

Microsoft SOL Server Management Studio Express

=l0lx|

Eile  Edit Wiew Table Designer Database Diagram  Tools  MWindow  Community  Help

Quewoen || S H@ BEHBE T,

e | alb | Table view - | 5 | 32 B 39 | 0% - 28 @
Diagram - X¥Z..1342.Diagram_0 | Summary |

=l ;pgm1 piagram 0 -

WFEw A
= uj RYZ\SOLEXPRESS (SOL Server 9.0,4035 - X¥Zhdze ‘)Hr
= [ Databases
[ System Databases Bl (1dentity)
= [ epl34z Customers (Hame) |Disgram_0
=l Dajtahase Diagrams Column Mame | Condensed Type I Mullable Dol abaseDesioner
=2 dbo. Diagram_0 - — Database epl342
£3 Tables B| customerid uniqueidentifier Mo Gunerdbo
[ iews name nvarchar{S0) es Server M xyzisglexpre:
3 Synanyms surname nvarchar(S0) Yes
(23 Programmaility I

1 Security

[ Security
[ Server Objects 3 Orders

3 Replication Column Mame: Data Tvpe
[ Management | customerid uniqueidentifier

| productid uniqueidentifier

date datetime
< | »
Products
Calumn Mame I Data Type I Allg =
Y| productid uniqueidentifier

pname warchar(50) L
4 B | _’l_l (Identity)

Ll | Dl | _’Fi;l

Ready

2TIyMI0TUTIO Alaypapuarog Aounc Aedopévwy (Data Structure Diagram)
oTov SQL Server Management Studio

(ouol1a0TIKG AVATTAPACTACT TOU OXECIOKOU OXIHATOG) 6-14




EVaAAQKTIKA Znueloypagia yia ER
(Alternative Notation for ER)

Ta diaypauparta ER (0nA., Ta Chen ER diagrams)
gival Evagc ONMO@IANG TPOTTOC EVVOIOAOYIKAG
ATTEIKOVIONG OXNUATWY BACEWV

Y1rapyouv TToANoi GAAOI TPOTTOI KOl N aKPIBAG
onueloypa@ia oc KABe Eva atrd Ta epyaAcgia
oxediaong BAcewV TTOIKIAEI.

To Mapaptnua A Tou BIBAiou cuvowilel ApKETEC ATTO
TIC EVOAANAKTIKEC QUTEC ONUEIOYPAPIEC.

Ta diaypdappara KAaocewv UML gival Eévag AANOC
EVAAAQKTIKOG TPOTTOC VI £VVOIOAOYIKI) oxediaon Kal
XPNOIUOTIOIEITAI OE APKETA EUTTOPIKA TTAKETA (10iWC
QUTA TTOU UTTOOTNPICOUV AVTIKEIMEVOOTPEPEIG

£VVOIEQ) o1



EvaAAOKTIKN Znueloypagia yia ER
(AANEC ANUO@IAEIC 2NPEIOYPAPIEC)

A) OvToTNnTEG, NVWpIioHATA KOl ZUCXETIOEIG

Entity type/class symbols (i) E (ii)

E
Attribute symbols (i) /(D [ii]l
(i) @ i (R )

B) Napouciaon Nvwpioudatwy

_ .. (i) | EMPLOYEE {gwame
Address

EMPLOYEE

Relationship symbols

(i)

(EMPLOYEE )

Ssn
Name
Address

NI

Object
Oriented
Analysis

EMPLOYEE

Ssn

Mame
Address

Hire_emp

Fire_emp
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EvaAAOKTIKN Znueloypagia yia ER
(AANEC ANUO@IAEIC 2NPEIOYPAPIEC)

A) NMapouciaon Adywyv MNMANBIKOTNTOG

{u ___J_<i:::::}jﬂ___ *

(“} < —
Chicken-feet notation

B) NMNapouciaon Aouikwy lMNepiopiopwyv

ERD+ 1!1 UT
0 % iy 1 O

(O,n) (1,1) (iv) —H O—< ERD+

1.1 0..n

ERD+ (v) -
6-17



ERD Plus (used in Lab)

Example Scenario (Trpoc€¢Te TTWG O AOYOGS _

TTANBIKOTNTAG KAl Ol TTEPIOPICUOI GUUUETOXNG Same Example with

BpiokovTal aTnV GAAN TTAEUPA) (Min,Max) — which appear
(\"/_-;n;ﬂ-x\‘:] (,5;1;1_;] ., [O Identifying on the Oth er S|de

. ( MewAttribute :]

— ‘/—‘ -~ Entity One o ST -
— Employeg = g [ Sumame | 7 S
- — e ( Name ,f] S A ( NewAttribute |
( ssw ) ~— - -\ y
~— Employee i Mandatory Tm — _-\ / -
i 0 O optional QO Many v [’f SSN \].._____
7 o N A Employee
’ | O unspeciied O unspecite —
- nspecifie nspecifie
() Entity Two (0 5}‘\%
DID ntity Tw: ,
— --"A—‘_\‘-‘
- Department Department - —
Works For Hours )
- O Mandatory O One - e A
e s S -
. D [, - - [1 ~1] T
(  DName ) ﬁ:/ Diocation .\QI‘] (o) Opti DiD )
\ J A ) ptional Many V \
— 7 NS ~—_ ___r,_,f--ﬂ..,_._h_‘
Department
O Unspecified O Unspecified

Every Employee works X

P Edit Exact Constraints

for 1 and only 1 R

ADD ATTRIBUTE ( DName ) (" piocation )

Department ~_ N A

A Department has from
0 to M employees
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EvaAAaKTIKA Znueloypagia yia ER
(Alaypappa KAaonc UML)

Alaypaupara KAdong UML xpnoiyotroiouvTal o€
AVTIKEILEVOOTPEPN 2XE0iaaN

2nueiwon: O1 TTeplopIOUOi
min..max diapadovral avtioTpo@a
a1 Ot oT0 dI1aypappa ER

MNumber

EMPLOYEE DEPARTMENT
N N 3 4. WORKS_FOR 1.1 N -
dame. Name_Qom * 7 dame 1
Fname ZUO’X&TIOT] Number vapiopara
Minit L1 0.1 add_employee Asl TOUle'Eg
Lname . number_of_employees
Ssn MANAGES change_manager
Zelos Lalo Start_dat
Sex: (M,F) * TVWPIEHe ZUOXETIOT
Address 1 * X 5 1.1
Salary -
age
change_department ; CONTROLS
change_projects supervisee | |WORKS_ON
Hours
0..1 1. "
supervisor PROJECT
Name

add_employee
add_project
change_manager
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PpovTtioTnpiokl Aoknon 1
(I'KaAepi)

Priagete Eva povréNo ER yia pia ykaAepi. Mia ykaAepi kpatd
TTANPOPOPIEC YIa KAANITEXVEC, TO OVOUATA TOUG (TA OTTOIa €ival
MovadIKA), TOTTO YEVVAOEWG, NAIKIQ KAl TO OTUA TNG TEXVNG TOUG. [a
KABe €pyo TEXVNG, O KAANITEXVNG, TO £TOC TTOU EYIVE, TOV TiITAO TOU
(MOVadIKOC ava KaANITEXVN), TOV TUTTO TEXVNG (TT.X. (wypa@IKn,
ANBoypagia, YAUTITIKF], @WTOYPO®Ia) KAl N TIMA TOU TTPETTEI VA
atroOnkevovTal. Ta €pya TEXVNG Eival €TTioNG TagIvounuéEvVa o€ OUADES
d1a@OPWV €I0WV, YIa TTAPAdEIYUA, TTOPTPETA, TA €pya Tou Picasso, 1
Epya Tou 190U aiwva — EVa CUYKEKPIUEVO €PYO MTTOPEI VO AVIKEl OE
TTEPIOCOTEPEC ATTO Hia opada. KaBe opada tTpoodiopileTal atrod Eva
OVola (TO OTToIO €ival JovadikO) TToU TTEPIYPAPEI TNV Opada. TEAOG, N
YKOAEPI dI1aTNPEI TTANPOPOPIEC OXETIKA PE TOUC TTEAATEC. ['1a KAOE
TTEAATN, N YKOAEPI KpATA AUTO TO Ovopa Tou TTEAAQTN (TToU €ival
Hovadiko), dleuBuvarn, CUVOAIKO TTOOO TTou daTTavATal OTNV YKAAEPI Kal
TOUG KOAAITEXVEG KOl OJADEG TEXVNG TTOU O TTEAATNG £XEI TV TAON VA TOU
QPECOUV.
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EvOeikTIKn AUon PpovTIoTNPIOKAC
Aoknonc 1 - 'kaAepi

Group —N Classify N Artwork
N

N
Customer —N A Artist 1 /

oo
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AVOIKTOTATO Kl
AcQ@eIEC/YTTODEDEIC

* AVOIKTOTNTO

— OTtroladnTroTe TTpoTaCcn OEV TTEPIOPICEl TNV
OUMMETOXIKOTNTA, TTPETTEI VO TTAPAPEVEI AVOIKTN
* [.x., O1yiatpoi douAevouv o€ Turuata (0,N)
* [.x., KaBe yiarpog doulevel oe TuAuata (1,N)
* [.x., O1yiatpoi douAeuouv 1o TTOAU éva TuRua (0,1)

 ACAQEIEC

— OT110100NATTOTE TTPOTACT £XEI AOAPEIQ, UTTOPEI VO
TTEPIOPIOTEI o€ AoyIKA TTAQioIa e TTPOCONKN HIaS UTTOBE0NC
e T.X., O1yiarpoi oTIc TTpWTEG BonBelec douAeuouv o€ TupuaTta .... Ta
ATTOYEUHATA OTA TUAMATA OOUAEUOUYV Ol VOOOKOMEG.
« Aodoscia: O1 yiatrpoi dev doUAeUOUV;

* (AoyikRy) YIro0eon: YTTOBETW OTI OI YIATPOI OTIC TTPWTEG PBonBEelEC
OOUAEUOUV ETTIONG TA ATTOYEUPATA.
6-22



DpovTioTnplak Aoknon 2
(Mpoypaupa Ecetaoewv)

o PriaceTe éva ER-model yia 1o TTpoypauuaTIONO
TWV A1BoUCWYV TTOU XPNOIKJOTTOIOUVTAI YIA TIC
TEAIKEC ECETAOEIC NAONUATWY. KABE pabnua ptropei
va £XEl TTOANG TunuaTa (pe diagopeTikdo MAM aAAG
un JovadIKo ID) kal KABe TUNMA £XEI TNV OIKIA TOU
ecetaon. Npo@avwg dev PTTOPEI va UTTAPCE TUAMA
XWPIC TO avTioToIXo uadnua. INa Kkabe ecEtaon
TTPETTEl VO CEPOUME YIA TTIO JABNUa Kal TUAUA
VIVETAI KABWC €TTIONC O€ TTOI0 AdiBouca Kal TTOTE
viveTal. KaBe pabnua £xer ovopa Kal KwoIKO Kal
KQBE aiBouoa avnkel o€ HOVO Eva KTAPIO Kal EXEI

£Eva VoUJEpoO. 60



EvOeikTikn Auon ®povTIoTNPIOKAG
Aoknong 2 - Mabnuarta

@ Maéabnu 1 @
EH s b

e [ Tpnpo \‘
Epunveia (1, ND

Aibovo < Aviket > K’Cﬁ plo @
R =




EvOeikTikn Auon ®povTIoTNPIOKAG
Aoknong 2 - Mabnuarta

SN L <>
7 h
< "

Eclétaon

AIOOUG Aviker > K’Cﬁ plo




To Emrektauevo ER (EER)
(Enhanced ER)

 To Aldypapua ER oTnv apxikr Tou poper) dev
uTToOoTNPIZE TNV EVVvOola TNG €EEIDIKEUONG
(specialization) kal TNV €vvolia TNG YEVIKEUONG
(generalization)

— T1.X., ECeidikevuoeic CS-Student, Math-Student, KTA. TnNG
YEVIKEUMEVNG ovTOTNTOG Student,
 To Emrektapévo ER (EER - Enhanced ER R\

Extended ER) TTapEXEl ETTEKTACEIC YIA TTANPECTEPN

LUOVTEAOTTOINON TWV ATTAITIOEWV

— To EER oupTtrepIAauBAVEl AVTIKEIMEVOOTPEWPEIC EVVOIES
OTTWG AUTH TNG KANPOVOMIKOTNTAG
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Etrektapevo ER (EER)
(YTToKAQO€IC Kal YTTEPKAQOEIC)

« 'Evac TUTTOG OVTOTNTOG UTTOPEI va £XEI DIAPOPES
UTTOKQTNYOPIOTTOINTEIC, TT.X.,
— EMPLOYEE utrope€i va XwpIoTEi O€:

* Baoiopévo otov TUTTO gpyaciag evoc EMPLOYEE
— Tr.X., SECRETARY, ENGINEER, TECHNICIAN, ...

* Baoloupévo otov TpOTTO TTANPWHNG £voC EMPLOYEE
— T1.X., SALARIED_EMPLOYEE, HOURLY_EMPLOYEE

* Baolopévo o AAAO XOpOKTNPICTIKA
— M.x., MANAGER

 Ta dlaypAuUATa TTAPEXOUV ETTEKTACEIC VIO VO
QVATTAPACTIOOUV QUTEC TIC UTTO-OMOOOTTOINCEIG Ol OTTOIEC
ovopdadlovTal utTrokKAdoeig (subclasses) i urrorurrol
(subtypes)

6-27



N
N

Etrektapevo ER (EER)

(YTTOKAQOEIC Kal YTTEPKAQOEIC)
YTtrokAdaoeig Tng Ovrortntag EMPLOYEE

Ename > CMinit > Cname
C&IQ

_________________
- ~
-~ =~
-
-
-

EMPLOYEE

N

al ; W
/ ‘\
\
SECRETARY || TECHNICIAN ENGINEEH A MANAGER HOURLY_EMPLOYEE
_________________ SALARIED_ EMPLDYEE
d (disjoint): MANAGES BELONGS_TO
AvecapTnra 2UvoAa, OnA.,
(Secretary N Technician = @)
PROJECT TRADE_UNION
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Etrektapevo ER (EER)
(2uoxetioelc YTmrepkAaoncg / YTTokAaonc)

« 2uoxeTioelg YrepkAaong / YITokAdong
— EMPLOYEE/SECRETARY
— EMPLOYEE/TECHNICIAN
— EMPLOYEE/ENGINEER

e O1 1o TTAvWw CUCXETIOEIC JETAEU UTTEPKAGONC / UTTOKAGONC

ovopadlovTal ouxva Kal ouoXeTioelg IS-A (relationships)
— T.x., SECRETARY IS-A EMPLOYEE, TECHNICIAN IS-A EMPLOYEE, ....

e 2nNUEIWOTE OTI wia ovroTnTa AEN utTopei va utrapxel otn
Baon dedopEVWY ATTAG WG MEAOG TNGS UTTOKAAONG.
— Mia ovrotnta MPENEI va gival kal yéAo¢ TnG utrEPKAAoNG (dnAadn
N UTTOKAQGON KANPOVOEi OAa Ta yVWPIOHATA TNG UTTEPKAACNG).

CEname > Minit > Clname
CName > (Ssn > (Birth_date> C Address

__| EMPLOYEE
o

d

JARRN
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Etrektapevo ER (EER)
(2uoxeTioelc YmrepkAaonc / YTTokAGong)

 Mia ovtoTnTa dEV £ival UTTOXPEWTIKO va
avikel oe OAEZ Tig utTOKAAO€IG!

* [lapddsiypa:
— 'Evag salaried employee 110U €ival Kai
engineer avrnkel ota akoAouba:
 ENGINEER, and
« SALARIED_EMPLOYEE
- | SECRETARY || TECHNICIAN || ENGINEER || MANAGER |
« (dev avnkel oo Manager)

| HOURLY_EMPLOYEE]

| SALARIED_EMPLOYEE |

— 'Evag oupupaTtikog employee avikeryovo
OTNV UTTOXPEWTIKI UTTOKAGON MANAGES
Salaried _Employee r} Hourly Employee
(yiaTi;) TRADE_UNION

Aiori Gev EI"VGI ONKOZ,O Eivai OAIKOZ o trepiopiouog
TTEPIOPIOPOC CUUMETOXNAG GUULETOXFC LOVO €50
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E¢cidikeuon o€ EER
(Specialization in EER)

« E&e1dikeuon: n ONAwWoN ToOUu CUVOAOU
UTTOKAQOEWV [Iag UTTEPKAAONG BACEl KATTOIOU
QVAYVWPIOTIKOU XOPOKTNPIOTIKOU

* TI.X., E¢eidikeuon tou EMPLOYEE Baoel Tou job type.

EMPLOYEE ['Vwplopa TTou opilel TNV
— -~ €taidikeuon (edv gixe yovo
_ ! éva maudi Oa ATav ouvenkn,
- == - - _my., Job_type=“Engineer”)
g \

‘Engineer’
Cping_speed>
’\ PSP Tgrade ‘Technician’ - /
/ 6-31

RS SECRETARY TECHNICIAN ENGINEER Pl

~
~ -

/ |Job_type

- e -
—

-
-

”




[ evikeuon o€ EER
(Generalization in EER)

« [evikeuon (Generalization): n avriotpo®n digpyacia TNG
ece1dikeuoncg (OnA., dONAwan UTTEPKAAOCNG ATTO UTTOKAAOCEIG)

(a)

Max_speed

K
License_plate_no License_plate_no
(b) Vehicle_id

VEHICLE

yevikeuon

CAR | | TRUCK

i

—
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[lepiopiouoi pe [evikeUOEIC/ECEIDIKEUTELS
(Constraints in EER)

« OvroTnTteg, ECe10IkeUOEIg KAl [TeVIKEUOEIG
ovopalovtal KAaoeig (Classes)

* YTTapxouv OUO €idn TTEPIOPICHWYV TTOU
epappolovTtal o€ eCEIDIKEUTEIC/YEVIKEUTEIC:
— Mepropiopodg Mn-EmmikaAuwng (Disjointness
Constraint):
 d (disjoint): Mn EmkaAuwncg (N YTokAdoewv = @ ) N
« 0 (overlap): EmkdAuywnc ((N YTTokAGoewv <> @) )
— Mepropiopog NMANPOTNTAG | ZUPMHMETOXAG
(Completeness Constraint):
« OAIKN) Zupperoxn (Total) YrrepkAdong n
* Mepikn Zuppetoxn (Partial) YrepkAdaong

— ZNMEIWOTE OTI TO AVTIOTPOPO I0XUEI £’ OpICHOU: KABE YTTOKAGON £XEl

, , , , 6-33
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Mepiopiopoi pe MevikeUoeIC/EEEIDIKEUTELC
(Mopaderypa Mepiopiopiy og EER)

Mepropiopog Mn-EmikadAuywng (Disjointness)

EMPLOYEE

JDV

‘Engineer’

‘Secretary’

)

Typing_speed -
yPINg_Sp @ ‘Technician’

SECRETARY | | TECHNICIAN | | ENGINEER 6.34




[leplopiopoi pe ["'evikeUuoeig Kal ECEIOIKEUTEIC
(Mapadciypara Emkaluwnc oe EER)

Mepropiopodg EmikaAuywng (Overlap)

EtmimtAéov uttdpxeEl
TTEPIOPICHOG
OAIKAAG CUMHETOXNG
o€ 1 1 TTEPICOOTEPEG

| ATNYOpPIEC

MANUFACTURED_PART PURCHASED_PART

2 UVETTWC, UTTAPXOUV TECOEPEIC OUVOUQOMOI €EE10iKEVONG/YEVIKEUONG:
* Disjoint, total (d + &ITTAfy ypauun)
* Disjoint, partial (d + povn ypauun)
* Overlapping, total (o + dITTAR ypauun)

« Overlapping, partial (o + yovr ypauun) 6-35



lepapyxiec kal MAEypaTa
E¢cidikeuonc/l evikeuong

* Mia utTToKAGON UTTOPEI Va €CEIDIKEUETAN
TTEQPAITEPW ONMIOUPYWVTAC UIa lEpapYia
(hierarchy) n MNA&ypa (lattice)

— lepapyia (Hierarchy): KaBe kouBoc¢ (kAaon)
ExeEl Eva yovéa (dnAadn uia devopikn icpapxia)
« Movn KAnpovouikornra (single inheritance);
— MAeypa (Lattice): Kabe kOUBoG (KAAon)
UTTOPEI va £XEl TTOAAATTAOUG YOVEIG (ONAadN
£vag ypa@og)

 [ToAAaTTAR KAnpovouikotnta (multiple inheritance)
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[Tapadeiypa NMAEypaTog |
(Employee)

‘Evac Engineering Manager KAnpovoei yvwpiouara aTtro Tov
Engineer, Manager kai Salaried Employee.

[TA&ypua/Lattice
\ EMPLOYEE
smKar)]\uqu] Mn-
W p ETTIKAAUWN,
OAIKN
SECRETARY || TECHNICIAN || ENGINEER || MANAGER HOURLY_EMPLOYEE
SALARIED_EMPLOYEE
-7 Uz .
( N\
~ ENGINEERING_MANAGER e

\5
~~
b i —

—’,
e
N R o e o e e o o = === T

Alapoipalopevn YmokAaon (Shared Subclass)

(Yyvwpiouara kKAnpovououvTtal uovo 1 eopa)
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[Mapdaodeiyua MNMAEypaToc | &

EmkaAuyn

Mn-EmkaAuyn

(University) [

.\’/o [TAcypua/Lattice

PERSON Blrth date

\>
Mn-ETTikdAuwn

EMPLOYEE ALUMNUS STUDENT

[TOAAQTTAN

\ @ @ KAnpovouikotnTa

d oo i d (shared subclass)
Percent_time

STAFF

FACULTY STUDENT_ GRADUATE _ UNDERGRADUATE

ASSISTANT STUDENT STU DENT

Mr] EmikaAuwn

RESEARCH _ASSISTANT TEACHI NG_ASSISTANT 6-38




ER vs EER

« OtmroiodnTrote ER utropei va diatuttwOei ye EER
XWPIC aTTWAEIA VONUATOC.

« Otroiodnmorte EER ptropei va diatuttwBei pye ER
ME atmmwAsia vOuaToC 0€ KATTOIEC TTEPITITWOEIC,

TT.X., Aev yvwpidw TAéov edv UTTAPXEI KATTOI0G empoloyee TTou QEPEl éva 1
TTEPIOCOTEPOUC POAOUC B
= ETTOMEVWG UTTAPXEI KATTOIO ATTWAEIQ VOIUATOC TNV OTToia Ba TTPETTEN
va JIaXEIPIOTOUNE O€ ETTITTEDO TTPOYPANMATOS BAONG

EER ER

_| EMPLOYEE |

Mr—l- o —
ETTIKOALLYI ,x'*f\ SECRETARY || TECHNICIAN || ENGINEER || MANAGER
"-__.-' i ‘“\x{\:’
A N
- .,

SECRETARY || TECHNICIAN || ENGINEER || MANAGER |

6-39



	Slide 1: EPL342 –Databases
	Slide 2: Περιεχόμενο Διάλεξης
	Slide 3: Συσχετίσεις Υψηλότερου Βαθμού
	Slide 4: Συσχετίσεις Υψηλότερου Βαθμού
	Slide 5: Συσχετίσεις Υψηλότερου Βαθμού (n>2) (Δομικοί Περιορισμοί)
	Slide 6: Συσχετίσεις Υψηλότερου Βαθμού (Μετατροπή σε Δυαδικές Συσχετίσεις)
	Slide 7: Παράδειγμα Τριαδικής Συσχέτισης (n-αδική <> n Δυαδικές)
	Slide 8: Συσχετίσεις Υψηλότερου Βαθμού (n>2) (Παρουσίαση Περιορισμένων)
	Slide 9: Συσχετίσεις Υψηλότερου Βαθμού (n>2) (Παρουσίαση Περιορισμένων)
	Slide 10: Συσχετίσεις Υψηλότερου Βαθμού (n > 2) (Δομικοί Περιορισμοί σε Ν-αδικές)
	Slide 11: Εργαλεία Μοντελοποίησης Δεδομένων
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Εναλλακτική Σημειογραφία για ER (Alternative Notation for ER)
	Slide 16: Εναλλακτική Σημειογραφία για ER (Άλλες Δημοφιλείς Σημειογραφίες)
	Slide 17: Εναλλακτική Σημειογραφία για ER (Άλλες Δημοφιλείς Σημειογραφίες)
	Slide 18: ERD Plus (used in Lab)
	Slide 19: Εναλλακτική Σημειογραφία για ER (Διάγραμμα Κλάσης UML)
	Slide 20: Φροντιστηριακή Άσκηση 1 (Γκαλερί)
	Slide 21: Ενδεικτική Λύση Φροντιστηριακής  Άσκησης 1 - Γκαλερί
	Slide 22: Ανοικτότατα και Ασάφειες/Υποθέσεις
	Slide 23: Φροντιστηριακή Άσκηση 2 (Πρόγραμμα Εξετάσεων) 
	Slide 24: Ενδεικτική Λύση Φροντιστηριακής  Άσκησης 2 - Μαθήματα
	Slide 25: Ενδεικτική Λύση Φροντιστηριακής  Άσκησης 2 - Μαθήματα
	Slide 26: Το Επεκταμένο ER (EER) (Enhanced ER)
	Slide 27: Επεκταμένο ER (EER) (Υποκλάσεις και Υπερκλάσεις)
	Slide 28: Επεκταμένο ER (EER) (Υποκλάσεις και Υπερκλάσεις)
	Slide 29: Επεκταμένο ER (EER) (Συσχετίσεις Υπερκλάσης / Υποκλάσης)
	Slide 30: Επεκταμένο ER (EER) (Συσχετίσεις Υπερκλάσης / Υποκλάσης)
	Slide 31: Εξειδίκευση σε EER (Specialization in EER) 
	Slide 32: Γενίκευση σε EER (Generalization in EER)
	Slide 33: Περιορισμοί με Γενικεύσεις/Εξειδικεύσεις (Constraints in EER)
	Slide 34: Περιορισμοί με Γενικεύσεις/Εξειδικεύσεις (Παράδειγμα Περιορισμών σε EER)
	Slide 35: Περιορισμοί με Γενικεύσεις και Εξειδικεύσεις (Παραδείγματα Επικάλυψης σε EER)
	Slide 36: Ιεραρχίες και Πλέγματα Εξειδίκευσης/Γενίκευσης
	Slide 37: Παράδειγμα Πλέγματος I (Employee) 
	Slide 38: Παράδειγμα Πλέγματος II  (University)
	Slide 39: ER vs ΕER

