Awaypappo KAdocewv

Class Diagram



['evika...

OpiCel TIC KAAGELS AVTIKEILEVOV GE EVA, GLGTN LA,
TIC LeEBOOOVC KO TIC GLVOPTNGELS TOVG, KL TIG
CUGYETIGEIC UETAED TOV KAACEWMV.

Ieprypagpovv v tov 11X

Aivoov £val EVVO10A0YTKO LOVTEAO TOV
GLGTNUOTOC, LE TOVC OPOVS OVTOTNTMV KOl
GYECEMV

To avaAivTikd oy pApLaTO KAAGE®V
YPNGLLOTOLOVVTOL OO TOVE TPOYPOUULUATICTES



ITeptiapPdvouv...

KAGQoeIg

Alaouvdeoelg (interfaces)

2 UVEPYOAOiEC

E¢apTioclg, [EVIKEUOEIC, 2UOXETIOEIC KAl
2 XEOEIC

2. NUEIWOEIC Kal [eplopiououg



KAdon

KAdon givon n meprypapn evOc cuvOAoL
OVTIKEILEVOV LE KOIVA YOPOKTNPLoTIKA (attributes)
KOl GUUTEPLPOPA. (operations).



AVTIKELUEVO

‘Eva avTikelpevo avamaploto pio ovioTnta, E1TE
TOV TTPOYULOTIKOD KOGLOV, E1TE OYL.

>t UML, 10 avTIKEILEVO OVATOPIGTATE OC
TETPAYOVO, LE TO OVOLLO TOV OVTIKELLEVOL
VTTOYPOULUIGULEVO.

Object Name




2YEGEIC LETACY KAAGE®V

Y ndpyovv 000 TUTTOL GYEGEDV
['evikevon
2VOYETION

O1 cvoyeticelg yopiloviol EMTAEOV GE
ATmAN 2uGyETIoN
20vheon
2VYKpOTNOoN



[ToAAaTAOTNTO ZYECEWMV

H moAlomAotntao piog cvuoyetiong kabopilel Tov aplOpo
TOV GTIYUWOTUTTOV UL0G KAAONS UE TO OTTOl0L UTTOPEL va
GUGYETIOTEL Lol AAAT KAAGOT).

[Hapaoetypato: EvVa-mpoc-£va, EVO-TPOG-TOAAN, TOAAG-
TPOC-TOAAG KO OTTOLAONTTOTE AAAN aplOuUNTIKY oYEo.

Departrent | 1..n 1 College ,
Symbol Meaning
1 One and only one
0..1 Zero or one
Work s on : . M..N From M to N

2.4 1 | CourseProject * From zero to any positive integer
0..* From zero to any positive integer
l..* From one to any positive integer

student P S




KAdon XvoyEtionc

Mia KAdon cuoyETiong elval po KAAG™ 1 ool
LOVTEAOTOLEL TNV GYECT UETAED OV0 AAA®Y KAAGEMV.

Bpiokel kupiog e@apuoyn 6 6YEGEIC TOAAA-TPOC-TOAAG.
O1 1010 TEC TNC GYEONG Elval O1 1O1OTNTEC TNC KAAGNC

GLGYETIONG
. wentity» _ i wentity» .
Employge ” - - Project _ ~
employeeName ; String ! _ * projectiD : String
employeeSSN : String ' projectName : String
employeeAddress : String ' startDate : Date
levet : String E endDate : Date
' custorner : String
aentity»
Hours

hoursWorked : Real




2uyKpotnon (1/2)

: eEKQPACEL Ui GYECT UETAED
oTIYUOTLVTTOV KAAGe®VY. Elval oy€omn meplektikoOtTnTo.

Exepalel pia oyéomn o0mov €va avtikeipevo kKhdon-Container
Exel TNV €vOLVM va JLTNPNCEL KOl VO OLOLYELPLIOTEL AVTIKEILEVL
KAdonc-Containee ta omoio £yovv onuiovpynoel ektOC ™G
KAdong Container.

Ta avtikeipeva (Container ko Containees) umopovv vo,
OLOLYELPIGTOVYV OVECAPTNTAL.

Ta avtikeipeva (Container ko Containees) oev £yovv Kamola
10104TEPA OIKALDUOTO TO EVOL GTO AAAO.



2uyKpoTnon (2/2)

IS-PART-OF relationships

caggregaien
College
collegeName : String
dean ; Stning
o}

] 1.* |
wentity» wentityn wentity»
Adrmin Office Department Research Center
location : String deptName ; String natne ; String

phone# : String deptl.ocation : String location : String -
[ adminstrator : String: deptPhone# : String rhone# : String
- chairPerson : String head: String

secretary ! String

foundingDate : Date
renewalDate : Date




20vleon (1/3)

: EKOPACEL Lo GYEOT
LETOED GTIYUIOTVTTOV GUGYETICOUEV®V KAAGEMV.
Eivon 6yéomn g nopene: ZHvOeto — Zuotatiko

Exopaclel pio oy€61M O0mOU £vOL GTLYMOTUTO UG
KAQoNC — 2X0vBeTo, £yel TNV €vOLVN va
ONULOVPYNGEL KO VO, OPYIKOTOGEL KABE KAAOT-
2VOTATIKO TTOV TTEPLEYEL.



20vleon (2/3)

H cOvOeon ypnoiuomoleite 6€ TEPIMTOGEIC OTOV
TO OVTIKEILEVO KAAGTM-GUVOETO £YEL ATOKAEIGTIKN
TpOcPacn Kot EAEYYO GTO GTIYUIOTLTO KAACT)-
GLOTATLKO.

H coumepipopd 100 GuoTATIKOD 0EV 0PILETE YOPIC
TNV VITOPEN TOL GOVOETOV.

H coumepipopd tov cOvOETOL lval EAAMTNG YOPIC
TNV VTOPEN TOV GLOTATIKOV.



20vleon (3/3)

* loyxupn OUOYXETION

 Ta ouoTaTtika dnuIoupyouVvTal KAl KATAOTPEPOVTAI
LUE TOV IQIOKTATN TOUC

Elevator

elevator# : Integer
currentFloor# : Integer
direction : DirectionType

¢

1.* 1.* 1 |

EilevatorBuiton ElevatorLamp

— ) Motor Door
destinationFloot# : Integer ||destinationFloor# ; Integer )




20YKpOTNnon vs. Xovleon

H QTOTEAEL LA, IGYLPT) LOPPT) GLYKPOTNONG
Ta cveTaTIKA PLTOPOVV VA £XOVV LOVO EVOV 1OLOKTNTN
Ta cveTaTIKA 0EV VTTAPYOLY YWPIC TOV WOLOKTTTN TOVG

To cvotaTiKa ONUIOVPYOVVTOL K KATAGTPEPOVTOL UE
TOV 1OL0KTNTT TOVC (.. Mnyovn] - AvtokKiviTo)

21 TOL OLVTIKELLEVOL TTOV GUUUETEYOVV UTOPOLV

VO, VITAPYOVV Kot AveESAPTNTA TO £Va OO TO AAAO. (TT.Y.
Md&Onua - Bi3Aio)



['evikevon - KAnpovouuotnto

H I'evikevon ekppdlel o oyEcmn Yovio -
OO0V UETAED TV GUVOEOEUEVMV KAAGEMV

XPNGIUOTOLEITE Y10, VOL VDAOTOLEL APOPEGELS KOl
Y10, VO, KAT)POOOTNGEL 1O10TNTEC - GLUTEPLPOPES



['evikevon - KAnpovouikotnra

IS-A relationships

«entityn

accountNumber ; Integer
balance : Real

wentity» «enitityn
CheckingAccount SavingsAccount

lestDepositAmount : Real interest : Real




ITapaoetypota

Class attributes and
operations in this example
are nat complete.

Transcript

Grade [--77

User

=N =tring
&sMarne © String

/:,7 %F‘asawnrd - String R

1 *ResetPassword])
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Student

Eshdajor ; String
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-
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Course
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Program
Person
i
0.%
Activit
Role 4
i I [ |

Partici- ; Social Research
pant Author Reviewer Activity Activity

0 1 1. 0. 1
0. 1.2

|

Panelist Chair - Session

A 1% (% 1
| | i -

Speaker Speaker Paper Subsession
wo/paper w/paper P
1.% {.% A
0. [l |
Paper Panel Lsetiire

: Presentation Session

[1

1




BankCli=nt

F#irstNare : Sing
Flaps Ik - Strirg
Hoard™urmber : Soing
#oinNuber - String
Haooount @ Acocomnt

Bank

>

+yoriny Passwortl()

Has | 1

A OO

#number @ Sliing

#Hoalance - Jloat
#hankClient : BankClient
Firsnsuciion ; Traosaction

AThNM=chine

Frddross © Sling
# stares © String

Arcmtent=Tranidetion

Transaelion

1deposid
=i thidraw )
#retrisveAccount()
fupcareAccount()

#oreate Lranssetiond)

%

W

Checleing Acoonnt

Fravings | Account

Sorin 2s-Checkang

—+writhdrow{)

1

SavingsAcoounlt

#Hehecking @ Account

#translD @ String
firamsDiaie - Trale
#rrans Time @ Tims
tHnuns Type - Sinug
#Hanount @ float
FpustBuleuce - Mot
#Faccount | Acoount




Metagopa tng UML o¢ Java

Java

package Businesslbjects;

public class Employee |

}

[ 1]

BusinessCbjects




Metagopa T UML og Java

Java

public interface CollegePerson |
public Schedule getSchedule(); O

CollegePerson

getSchedule()




Metagopa T UML og Java

Java

public claszs Emplovees {
public woid calc3alarv(Calculatoritratedy

{

UML

Employee

Calculator

—




Metagopa T UML og Java

O Empene vo umel Tivakog

public class Enployees |
priwate TimeCard _tc; Employee

1 0 * TimeCard

public woid maintainTimeCard() |

}




Metagopa T UML og Java

-

NEVE UML

public claszsz Employee |

priwate TimeCard to: Employes 1 o TimeCard
public woid maintainTimeCard()

}




Metagopa T UML og Java

NEVE UML

public abstract class Employee {

Employes Professor

[
public class Professor extends Emplovees ! <F____

;




Metagopa T UML og Java

Java UML
public interface CollegePerson |
[

public class Professor implements CollegePers

!

CollegePersonf’ | --{ Professor




C++ o UML

Class Customer

{

public:
Customer();

Account® getAccount()
{return theAccount;}

void setAccount(Account
*value)
{theAccount=value;}

private:

string lastName;

string firstName;

Account* theAccount;

Account

-number : int
-balance : int
-branch : String

Customer

-lastName : String
-firstName : String

+calclnterest() : double
+getBalance() : int




C++ o UML

class Customer
{
public:
Customer();
Account® getAccount (int
index ) {return
theAccounts[index];}

void setAccount(int index,
Account
*value){relatedAccount=v
alue;}

private:

string lastName;

string firstName;

Account* theAccounts];

} Account

-number : int 1.7 1 Customer

-balance : int -lastName : String
-branch : String -firstName : String

+calcinterest() : double

+getBalance() : int




C++ o UML

class Car

Car Engine
{ . serialNo : int > serialNo : int
pUb|IC: model : String horsePower : int
1 1
Car();

Engine* getEngine () ;

void setEngine(Engine
*value);

private:

string model;

int serialNo;

Engine* theEngine;



C++ o UML

class Car
{ Car Engine
public: -serialNo - int gy -serialNo : int
. -model : String -horsePower : int
Car()’ 1 1

Engine getEngmeT7;

void setEngine(Engine
value);

private:

string model;

int serialNo;

Engine theEngine;



C++ o UML

class Flight

{

public:
Flight();

Flight

-FlightNo : int
-Date : Date

+addPassenger() : bool
+removePassenger() : bool

bool addPassenger (Passenger p) ;
bool removePassenger (Passenger p);

private:
int flightNo;
date flightdate;

Passenger

-name : String
-passengerlD : int




C++ o UML

class Employee

{

public:
Employee();
void Hire() ;
void Fire();
virtual double
getSalary();
private:
string firstname;
string lastname;

Employee

-firsthame : String
-lastname : String

+hire()
+fire()
+getSalary() : double

/\

AdminEmployee

-salary : double
-bonus : double




C++ o UML

class AdminEmployee: public

{

Employee

public:
AdminEmployee();
double getSalary();
private:

double salary;
double bonus;

Employee

-firstname : String
-lastname : String

+hire()
+fire()
+getSalary() : double

]

AdminEmployee

-salary : double
-bonus : double




2oviouo Iapdoerypa piog
GUVOTTIKNG LEB0OOAOYIOG
AVATTUENG



IIeprypaon Iopadeiyuoatoc

Kpdatnon dwpuaTiou o€ £evodoxeEio

O UTTAAAN
OWMATIO (

AOG Qivel Ta OTOIXEIO TOU TTEAATN TO
IOVO, OITTAO KATT) KAl TNV TTEPIODO.

To ovuoTnua Bpiokel TO OWPATIO KAl KAVE
KPATNON N ATTOPAiVETAI TTWC OEV UTTAPXEI
KOTOGAANAO OWUATIO VIO TNV TTEPIOOO TTOU

TTPOCOIoP

IOTNKE



2 Komo¢ Tov Iapaoetypotog

To TTapadelypa OV ATTOOKOTIEI OTO VO KAVOUME €va TTANPEG
ouoTnua KpATnong dwuaTiwv oe Egvodoxeio (T1.xX. dev Ba
aoXoAnBouue e TNV ATTOONKEUON TWV KPATACEWY O€ Baon
AedouEVWV).

ATTOOKOTTEI OTO VA KATAOAGBOUUE:

[Tw¢ JTTOPOUE Va XPNOIPMOTTOINOOUUE Ta dlaypAaupaTa
aKoAouBiag yia va dIATTIOTWOOUE TTOIEG €ival OI KATAAANAEG
KAQOEIG KAl AEITOUPYIEC VIO TOV TTPOYPAPMATIONO EVOC
OEVAPIOU HIaG TTEPITITWONG XPNong.

Tnv Tautoxpovn £€EAICN EVOC dlIAYPAPMATOG KAQCEWY
TTPOKEINEVOU VA KAAUPOOUV 01 aTTAITACEIC MIAG EQAPPOYNS
Tnv pon TwWV UNVUPATWY PETACU QVTIKEINEVWY



IIepinttmon Xpnonc Ko Zevapila

Kpamoeig
Aopotiov

QY

- » Emuync Kpdnon
Aopoatiov

Avemtoync Kpdtnon
Aopoatiov

Y ndAAnioc Axvpoon Kpdmong

Aopotiov




Apyiko Ardypoauuo KAacewv

Hotel Reservation
0.N
\ I.N / I
Room [ 1 Client

*To Eevoooyeio €yel TOAAG OmUATIOL
*KdOe omudtio £yel 0 1] mep1ocOTEPEC KPATNOELS
*Kd&Oe kpdtnom agopa Evav mTeAdTn Kot VO OMUATLO



Awrypoppo AkoAovOiog (1)

Reservation -—
Window
ma]keReservation (petiod , client, roomType,)

Period:

ReservationWindow:

AN pio véa KAGoT).

Xopig Ypoeikn 0o VVOEGT) O YPNOTNG

OEV UTOPEL VoL YPNGIULOTOGEL TO GUGTILLOL.
AVTEC 01 KAAGELS OVOUALOVTOL «GUVOPLUKES
TAEEID»

AvT0 givon pio vroyneia véa KAAGN;

~Eyetl 000 nuepounvieg (apyns Kot TEA0VG).

“Eyel tnv ouvatotnTo vo oG TEL oV Uio TEPI000G EMKAAVTTETOL
YPOVIKA atd Kamola AAAN TePindo.



Awdrypoppo AkoAovdiog (2)

Reservation
) Hotel
Window
_» .
makeReservann(}

A

period,client,roomType)

r:=roomsOfType(roomType)

To Eevoooyeio £xel OmOUATLO OLOPOPWOV
TOTTOV (LOVA, OITAN KAT.).

H avalitmon Oa yivel uovo ota dooudtio
LLE TOTO 1010 LE OTOV Y10l TOV OTO10
EVOLULPEPETOL O TEAATNG



Awdrypoppo AxkorovBiag (3)

Hotel room:Room

r:=roomsOfType(roomType)

* [forall room in ] free:=available(period)

['a k&Be Room 670 1 €AeyEe av eivan o1a0EGILO
Y10, TNV TEPTOOO Y10, TNV OTOL0 EVOLUPEPETAL O
TEANTNG.




Alaypappo Axkorovoiog (4)

room:Room Reservation

u free:=available(period)

}k ovr:=overlaps(period)

['o kéOe pio amo TIg O VTAPYOVGEC KPATNGELS YN
TO OMUATLO EAEYEE AV EMIKOAVTTEL YPOVIKA TNV
TEPLOOO Y10 TNV OTTOL0L EVOLUPEPETOAL O TEAATNG




Awdrypoppo AkorovBiag (5)

Reservation

* ovr:=overlaps(period)

” ovr:=overlaps(period)

Period

—

H xpdatnon eAéyyel av emKaAOTTEL XPOVIKA

\

Av106 10 period givon n
nePT000C KPATNONG
avTOL TOL Reservation

TNV TEPTI0O0 TOV EVOLAPEPEL TOV TEANTN, LE TNV GUYKPLOT LUE TNV
Q1KY TN TEPL000 KPATNONG.



Emtuymc Avalntnon

10 KATTOI10 ATT0 Ta OWMATIO N available Oa
ETTIOTPEWEI true yia TNV TTEPIODO TTOU
evOIa@EPEI TOV TTEAATN.

2 QUTN TN TTEPITTTWON dNMIOUPYEITAI Jia VEQ
KPATNON VIO TV TTEPIOOO TTOU EVOIAPEPEI TOV
TTEAQTN KOl TTPOCTIOETAI OTIC AON UTTAPXOUCEC
KPATNOEIC YI' AUTO TO OWMATIO.



Awdrypoppo AxkorovBiag (6)

Hotel

A

room: Room

r:=roomsOfType(roomType)

* free:=available(period)

[
»

[free] Reservation(period, client,[room)

addReservation(newR)

\ 4

newR:
Reservation




Awdrypoppo AxkorovBiag (7)

Reservation
% Window Efot]

ma]keReservation (period|, client, roomType,)

makeReservation(period,client,roomType)

r:=roomsOfType(roomType)

A

* free:=available(period)




Tehog Kpdatnong

TeAika 1o ReservationWindow Ttraipvel Tnv vea
Kpatnon (newR) kai epgavilel TIg
TTANPOPOPIEC TNC KPATNONG OTOV UTTAAANAO.
['1la TTapadelypa epgavicel eva unvuua
emPePaiwong TNS KPATNONC OTTWG TO
akOAoubo:

Message g]
€5

Bl ﬁr Empcpuiwon Kpdtnong yio 10 dwpcmno: S1

OK




Awdrypoppo AkoAovdioc

newk ;

; Period

s falze

: Besemvation

> new Resens

D owerlaps=l
:false

Room

T
ﬂ

: Hotel

sunshine

cavailablel:
D true
addResenvationx

sOfTypel)

conar—BIE Lo s s s s [

oI

; ResernvationiVind ow

resilin

:makeResenration(, =, =

q----

: newk

—



EpumAoutiopnog tov Atoypappotog
KAdcewv

—€EKIVIOAUE PE Eva QPXIKO dIAypapua
KAQOEWV.

Twpa Ba TTpeTTel va TTpooBEcouPE O0€ AUTO
OAEC TIC VEEC KAQCOEIC TTOU AVOKOAUWAME (TT.X.
Period, Reservation\Window) kaBwcg kai TIg
MEOOOOUC TTOU €ival ATTAPAITNTEC YIA TNV
OIEKTTEPAIWON TNG KPATNONG (TT.X. TNV
available otnv 1a¢gn Room, Tnv overlaps otnv
TGEN Period KATT.)



Awaypapupo KAacemv

Hotel

-name : String

Foos

+makeRezervation(...] : Reservation

-rooms0fTypel..): Room []

-hotel

-hame

String

-resenrations

Rezenration

-rooms |Tavailable..J: booleap_ rqom

+yed Nene ] i
+addResenration...)

T

0.F

Single

Couble

+overlaps...1: boolean

-zlient

Client

Rezenrationind o

+getTypell: int

+getTypell: in

1

+zh o)

+makeResenration(...] : Reservation

-name : String

-telephone ; String

-period

Feriod

-endlate ; Date
-endlate ; Date

+overlaps...1: boolean




[Ipoypapupa Java

2nueiwon: H Bnuartikn ektEAeon oe debugger
LaC ETTITPETTEI VA OOUUE TNV AVTAAAQYN TwV
UNVUUATWY PETACU TWV AVTIKEIMEVWVY OKPIBWC
OTTWG AUTA aTtreikovidovtal oTo dIAypaAuUua
akoAou0iag.




H «Adon Period

import java.util.Date;

public class Period {
private Date startDate; private Date endDate;

public Period(Date startDate, Date endDate) ({
this.startDate = startDate;
this.endDate = endDate;
}
public Date getStartDate() { return startDate; }
public Date getEndDate() { return endDate; }
public boolean overlaps (Period p) {
Date pStartD = p.getStartDate() ;

Date pEndD = p.getEndDate() ;

if ((pStartD.compareTo (startDate)>=0 &&
pStartD.compareTo (endDate)<=0) ||

(pEndD.compareTo (startDate) >=0 && pEndD.compareTo (endDate)<=0))

return true;

}

return false;



4
H «Aaon Room (1)
import java.util.Vector;
import java.util.Enumeration;

public abstract class Room {

public final static int SINGLE ROOM = 1;
public final static int DOUBLE ROOM = 2;

private Vector reservations;
private String name;

public Room (String name) {

reservations = new Vector () ;
this.name = name;

}

public Reservation[] getReservations () {
Object[] o = reservations.toArray();
Reservation|[] r = new Reservation[o.length];

System.arraycopy (o, 0, r, 0, o.length);
return r;



H kAdaon Room (2)

public void addReservation (Reservation r) {
reservations.add(r) ;

public boolean available (Period p) {

Enumeration e = reservations.elements();

while (e.hasMoreElements()) {
Reservation r = (Reservation) e.nextElement () ;
if (r.overlaps(p)) {

return false;

}

return true;

public String getName () {
return name;

abstract public int getRoomType () ;



O1 kAdoelc DoubleRoom koun
SingleRoom

public class DoubleRoom extends Room ({

/** Creates a new instance of DoubleRoom */
public DoubleRoom (String name) {
super (name) ;

public int getRoomType () {
return Room.DOUBLE ROOM;
}
} public class SingleRoom extends Room{
/** Creates a new instance of SingleRoom */
public SingleRoom (String name) {
super (name) ;
}
public int getRoomType () {
return Room.SINGLE ROOM;



H kAaon Client

public class Client {
private String name;
private String telephone;
/** Creates a new instance of Client */
public Client (String name, String telephone) {
this.name = name;
this.telephone = telephone;

public String getName () { return name; }

public String getTelephone () { return telephone;



H kAdaomn Reservation

public class Reservation {
private Period period;
private Client client;
private Room room;

public Reservation (Period period, Client client, Room room) {
this.period = period;
this.client = client;
this.room = room;

public Client getClient () { return client; }

public Period getPeriod() { return period; }

public Room getRoom () { return room; }

public boolean overlaps (Period p) {
return period.overlaps (p)



AMNEC KAOOELC

YTrapyxouv €TTiong aAAEC OUO KAAOEIC:.
H ouvoplakn kKAaon ReservationWindow TTou
gival To TTapdBupo PECW TOU OTTOIOU YivETal
uia KpATNoN
H Baoikn kAaon Hotel TTou atroTeAei Kal 10
onuEio €I0000U OTO TTPOYPAUMA



