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Baoikég ApXxEg Kal 'Evvoleg TNG AVTIKEINEVOOTPEPOUG
2xediaong kai MpoypaguaTiopou (1/2)

* Ewoayoywkn nopovciaon ko puetd gupadovon....

* Boaowkéc 'Evvoleg AvTIKEINEVOGTPEPOVS Xy €010OC KL
Ipoypappaticpod (OOD — OOP)

« EvOviaxmon (Encapsulation)
* TloAvpop@ionog (Polymorphism)
* Kinpovopwkotnta (Inheritance)

e XvvOeon (Composition)

* Ag@uaipeon (Abstraction)
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Baoikég ApXxEg Kal 'Evvoleg TNG AVTIKEINEVOOTPEPOUG
2xediaong kai MpoypagUaTIOHOU (2/2)

Ewcaywyn

Nwc oxedralope KoL UAOTTOLOVCAE €va UOTNUO OTOV SLASIKOOTLKO
TPOYPOAUUOTIOMO KOl TtwG YiveTal Twpa, otov OOD — O0P;

Enavaypnoiponoinon touv kwdika (Reusability).
O poAoc¢ tn¢ KAnpovoutikotntac, Juvieonc - lNoAvuopplouou

Zuvtnpnowpuotnta tou Kwolka (Maintainability)
Alopopec otov AladLkaoTiko Kat AVTIKELUEVOOTPEPN poypauUUATIOUO

Enektaoipotnta tov kwdika (Extendabillity)

O poAoc¢ tn¢ EviuAakwonc, KAnpovoulkotntoc, KA.

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 3



EvOuldakwon (Encapsulation)

EvOuAakwon 6gdopevwy (data encapsulation) sivat n 8LOTNTA TWV KAACEWV
va ‘kpUBouV’ ToL LBLWTIKA TOUC TTeEdIO OL TLHEC TWV OTIOLWV UImopouv va

TpomornonBolv Hovo HEoW dnHooiwv HEBOSWV.
AnA., private nedia — public p€Bodot

Ta private mebia dev emitpenouv npooBacn ktoc KAAonG (amokpun
dedbouevwy — data hiding).

MAgovekTtnuata:
Avvatotnta Tpomomnoinong Tou Kwdlka
AodaAela, ocuvtpnNon, EMEKTACLUOTNTA Kol eVEALELa oTtnVv oxedilaon Kal
vAoroinon TwvV CUCTNUATWVY
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KAnpovouIkoTnTa (Inheritance)

Ytov OOP (kat otnv java) pmopei ano pia nén vnapyxovoa kAaon (mpoyovocg) va
dnuioupynBel pia veéa KAAoN amoyovoc Tou KANPOVORUEL OAQL TO XOLPOKTNPLOTLKAL KOt
Aewtoupyieg Tng unapxovoag KAAonG.

O HNXAVLIOMOC aUTOC KOAE(TOL KANPOVOLKOTNTA.

H untdpyxovoa kAdon ovouadaletol Baokn KAaon (base class), N KAAon yoveag
(parent class), | vmepkAaon (superclass).

H véa kAdon mou dnuoupyeital kol KAnpovopel tnv urtepkAdon ovopaletal
umtokAaon (subclass), 1 kAaon mawdi, | mapaywyn kKAaon (derived class).

KAnpovoulkotnta onuaivel e€eldikevon. EKTOC amod ta LEAN TTou KAnpovouel
N UTTOKAGQLON UTTOPEL vaL EXEL EMLITAEOV OLKA TN UEAN TIOU TNV KAVOUV TILO
eLOLKI) O€ OXEON LE TNV UTTEPKAACHN TTIOU BewpEeLtal TILo YEVLIKN.

2 TNV KAnpovouLKotnTa £XOUUE Lepapxio KAAoewv (class hierarchy), ou
Stafadletal ano emAvw MPog Ta KATw. Emdvw Bploketal N utepkAAoN Kol KATW Ol
UTTOKAQOELC TIou £€eLSLKEVOVTAL TIPOCOETOVTOC XAPAKTNPLOTIKA Kol AELTOUPYLEC.
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Apxn ™ng Ymrokaraotaong tng Liskov

2NV KANPOVOLKOTNTO, ‘AVTIKEIUEVA TOV DEPTVTOV UTTOPOVY VA OVTL-

KoTooTa000Y a0 aVTIKEIUEVA TOV DITOTVTTO, Y(PIC VO EXNPECOOVY THV

opBotnta Kal TV GUUTEPLPOPE, TOV TPOYPOUUATOC .

»  Omov umopet va ypnopomrondel Eva
OVTIKEIILEVO TOVL TUTTOV A, UTopEL va
YPNOLOTONOEl Eva AVTIKEILEVO TOV

tomov B (vroxoraoraon).

Iepapyio TRV
XPNOOTOIOVVTOL Y10, VO TAPEYOVY OLEPOPETIKES VAOTOUNGELS EVOS TOTOV. ANA.,

01 VTTOTVTTOL TAPEYOVV SLUPOPETIKEC VAOTONGELS TOV VILEPTVTTOV.
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NMoAupop@iopnog (Polymorphism)

MoAvpopdlopadc sival n Suvatotnto eKTEAeoNC StopopETIKWV AELTOUPYLWV
nLog peBadou mnou eival kown o SLAPOoPETIKESC KAAOELC (UTtEPKAAON KoL
UTtOKAQON ), avaAoya HE TO OLVTLKELHEVO TNEG KAAONG TTOU TNV KAAEL.

AnA., To 1610 ovopa peBodou npokaAei tnv ektéAeon dtadopeTikov
KwSLKa, avaAoya LLE TO AVTLKEIREVO OV TNV KAAEL.

‘Etol Oa pmopoloae vo TOUE, oav AAAO OpLOLO, OTL TTOAULOPPDLOUOC
glvall N LKAVOTNTA EVOC OVTLKELMEVOU Va TIAPEL TTIOANEC LOPDEC

>tov OOP auTto ertuyyavetat otav plo petafAnti avadopag
UTtEPKAAONG XpNOLUOTIOLELTOL VLo va avadbepBOEeL o€ Eva AVTIKELLEVO

UTtOKAQONC.
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A@aipeon (Abstraction)

Elval 0 LNXavioog anokpuPng Twv XoPOKTNPLOTIKWVY TWV OVTILKELLEVWV

mou Sev elval xpnoLpa otnv TpEXoVca EhapPUOYH, ETOL WOTE VO LELWOEL N
NOAUTTAOKOTNTA.

OL adpnpnHUEVEC KAACELC XPNOLUOTIOLOUVTOL YLOL TNV AVOTITOPACTACoN TWV
QVTLKELMEVWYV OTOV TIPAYUATIKO KOOUO TIOU £ival aapnpnHEva we EVVOLEC,
OTIWC TT.X. TO OXNUO, TO OXNHOA KATT. KOL yLa TOL OTtola TtaPEXOUV pia Baotkn
uAomoinon.

AnAadn, opiloupe pla umtepkAaon mou kaBopilel Tnv yevikn popdn nou
Ba xpnoLpomoLeital oo OAEC TIC UTTIOKAAOELG, adrivovtac o€ KAOe
UTtOKAQ.oN TNV SuVaTOTNTO VOL CUUTITANPWOEL TLC EMLUEPOUC AETITOUEPLEG
KOlL VOL UAOTTOLAOEL TLC EMLUEPOUC AELTOUPVYLEC.

Apa n apnpnUEVN KAAON TIAPEXEL ULa Kowvh StaoUvéean yLo TOV XELPLOUO
EVOC OUVOAOU KAQOEWV.
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ETravaxpnoipotroinon tou kwdika (Reusabillity)

2tic StadikaoTikeC YAwooec (C, Pascal, KAL), avtiypa@n TUNUATWY KWSLKA Kot

TPOTIOMOLNON TOV (OUCLAOTLKA ULKPO QITOTEAECLQ).

Ytov OOP, n emavaXpnoLOToinon Tou KwdLKA ETILTUYXAVETOL LE TNV dnpiovpyia

VEWV KAQOEWV, XPNOLLOTIOLWVTOC:

KAnpovouwkatnta (Inheritance): Anpoupyla pLo¢ UTTOKAAoNC KAToLlag ndn
uTtapxov oo KAaong (utepkAaonc), mou ‘kAnpovoueil’ ta XopaKTNPLOTLKA Ko

Aettoupyiec Tng umtepkAaonc. Apa o kwdikac dev xpelaletal va TpormornolnOeil
aAAQ povo va entektabet (Apxn tng Avoiktic-KAewotng Zxediaong (Open-Closed
Principle).

2uvOeaon (Composition): Anuiouvpylo AVTIKEUEVWY KAQOEWV TIOU RéN UITAPXOUV

LECO O€ pLa VEA KAAoN. 2TNV oUVBEON XPNOLUOTIOLELTAL N AELTOUPYLKOTNTO TOU

KwoLlka.
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KAnpovouikétnta (Inheritance)

- H kAnpovopuwkotnta eival OepeAwdng apxn tTnG AVILKELLEVOOTPEDELQG..

* H énuloupyla plag veacg kKAdong n omnoia ovopadletal urtokAdon (subclass) n
napaywyn (derived) amo pia untdpyovoa niou ovopalstol untepkAaon (superclass)
N Baown (base class). Me Tov TPpOTO AUTOV EMLTUYXAVETOL EMAvVaypnoiuonoinon
TOU KWOLKAL.

- H umokAdon KAnpovoueL OAa Ta XOpaKTNPLOTLKA Kol LEBOSOUC TNC UTIEPKAAONC.

- HunokAaon pnopet va: superclass: Employee

- TPOCOETEL VEQ XapAKTNPLOTLKA (ETIEKTOION) - name: String
- payType: int

- TMPOCOETEL VEQ AeLlTOUpYLKOTNTA (ETEKTOION)

- XPNOLUOTIOLEL AELTOUPYLKOTNTA TTIOU KANPOVOLLEL
- vo umtepPBel AsttoupykotnTa IOV KANPOVouELl

subclass: | Misthotos
- kodikos: int
- misthos: double

- yperories: double

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 10



KAnpovouikoétnta (Inheritance)
- H kAnpovouwkotnta otn Java dnAwvetal pe tnv deopeupévn AéEn extends. Av bev
SnAwveTaL KANPOVOULKOTNTA, TOTE N KAAON kAnpovouel / ‘ertekteivel’ Tnv KAAoN
Object (Ba tnv SoUE AVOAUTLKA TTOPAKATW).

public class Employee Employee
{ - name: String
private String name; - payType: int
private int payType; )
[...] T
public class Misthotos extends Employee Misthotos
{ - kodikos: int
private int kodikos; - misthos: double
private double misthos; - yperories: double
private double yperories; [...]
[...]

Misthotos empl = new Misthotos() ;
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KAnpovouikétnta (Inheritance)

lepapyia KAAGEWV KoL KavoveC KAnpodotnong:

2tn Java kaBes kKAdon £xeL povo pia urtepkAadon (Sev emitpEmeTal n MOAAATIAN
KANPOVOULKOTNTA).

H kAnpovopuikotnta SnULoupyel pia Lepapxio KAACEwWV
ol KAAoelc uPnAOTEPA OTNV LEPAPXLO ELVAL TILO YEVIKEC KOL ANPNUEVEC.
oL KAAOELG XOLNAOTEPO OTNV LEpap)ia elval TILO ELOIKEC KOl OUYKEKPLUEVEC.
SeV UTIAPXEL TTEPLOPLOUOC 0TO TTANOOC TWV UTTOKAACEWVY TN LEpOPYXLOC KOl OTO
BaBoc tou Lepapylkol dEvdpou.

public class Animal { }
public class Mammal extends Animal { }
Mammal Reptile public class Reptile extends Animal { }
public class Dog extends Mammal { }
public class Cat extends Mammal { }
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KAnpovouikornta (Inheritance)

H umtokAdon kAnpovopet oAa ta public peAn tnc umepkAaonc (oxL Toug dopuntEg)

H umtokAdon €xel dpeon npooPBaon o oAa ta public kal protected peAn tng
urtepkAaonc, aAAd kat ota default av Bplokovtal oto i6Lo TTOKETO LE AUTHV.

Ta private pEAn tng kKAdonc dev kKAnpovopouvtal Apeoa, aAAd €xou e pooBaon
O€ OUTA HEOW TwV public neBodwv tng umepkAaonc (.. setter — getter).

APYLKOTTOLNOELC - AOUNTEC TNC UTTEPKAAGNC

H apxlkomoinon Tou aVTIKELLEVOU TNE UTtoKAAoNC e€aodaAileTal pe TNV
KatdAANAN kAnon tou dountn th¢ untepkAaoncg. H kKAnon tou dountn TG

uttepkAdong yivetal pe tnv xprion tou dpou super(.) H super npéneL va

elval n mpwtn €vtoAn tou dountr NG UTTOKAAONC.
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KAnpovouikétnta (Inheritance)

Me tnVv super €xoupe pooPfaon oe KABe peTaBANTA LEAOC TNG UTIEPKAAONG ATTO

TNV UTTOKAQLON.

— super.<variable>

n.X. super.size=38;

Av 6ev BaAoupe tnv super() otov Sountn, TOtE 0 compiler Tn¢ java avtopoata Ba
KaAEoel Tov default Sountn TN uTtEPKAAONG, AAAQ TO CWOTO ELvVaL va KNV TO

adrivoupe otn java.

public class Employee public class Misthotos extends Employee
{ private String name; { private int kodikos;

private int payType; private double misthos;

public Employee(String n, int pt) private double yperories;

{ name=n; public Misthotos(String n, int pt, int k, double m, double y)

payType=pt; } { super(n, pt);
-] kodikos=k;
[...]
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KAnpovouikétnta (Inheritance)

™™g vaepkAdong. To apyeio amoOnkedeton pe to dvoua: Subclass.java

Hapaoderypa 10: Xpnon ¢ mopapeTpikng super() yio va KaAEGovue ToV oounT

class Superclass ({
String gender;

int age;

Superclass (String g, int a) {this.gender=g;this.age = a; }

public void getGenderAndAge () {

H}

class Subclass extends Superclass {
Subclass (String gl, int al) ({
super (gl, al); }

System.out.println("Yperklasi: To genos= "+gender+"H ilikia= "+age);

public static void main(String argd[]) {

Subclass s = new Subclass ("Andras", 40); Egggz;szzzgzzqnéﬂoﬁo)
s.getGenderAndAge () ; } o} TNG UNEPKAAONG
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KAnpovouikornta (Inheritance)
Hopaociyua 20. Xpnion ¢ SUPEr otnv vmokAdon yio tpdcfact 6e medio NG

vrepkAdons. To apyeio amoOnkeveton pe to dvoua: Subclassl.java

class Superclassl { public void A method() {
String name = "Takis"; Subclassl s = new Subclassl();
s.display ()
public void display() super.display () ;
{System.out.println ("Yperklasi “+name) ; System.out.println ("Ypoklasi: To
} onoma= "+ s.name);
} System.out.println ("Ypoklasi xrisi
tis super: To onoma= "+
public class Subclassl extends Superclassl super.name); }
{
String name = "Roulis"; public static void main(String args|[])
{
public void display () Subclassl obj = new Subclassl();
{System.out.println ("Ypoklasi "+name) ;} obj.A method(); } }
onoma= Roulis
i tis super: To onoma= Takis
o Concinue . . .
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KAnpovouikétnta (Inheritance)

Anpovpyia Kot Kataoteodn OVILKELUEVWVY UTIOKAACEWV KOl UTTEPKAALCEWV

H urtokAdon kKAnpovopel pev ta public kal protected peAn tng umepkAdong, aAld
OXL ToUG SountEg (bev kAnpovououvrtat).

[ auto n mpwtn evtoAn otov dountn Ba sival n super() r super(ni, n2,...),
OnA., n super He N XwpLic MoUPAUETPOUC, AVAAOYQ LLE TIG AVAYKEC TOU TIPOYPA-
notoC. H super kaAel tov Sopuntn TG UTIEPKAAONG YLOL TNV OPXLKOTIOLNON TWV

OVTLKELLEVWV.

H kataotpodri TwV AVILKELLEVWY TNEG UTTOKAAONG Kal TNG uTtepkAdong (dtaypapn
arto ™ puviun) yivetat pe tnv kAnon tng finalize() mouv umepkaAUumtoupe Kot
YPADOULE OTO CWHA TN TOV KWOLKA amodECUELONC TWV TIOPWV TL.X.

<avtikeipevo-A>. finalize() | Oa avallooupe napakdtw tnv kKAdon Object, tnv

finalize() kat tnv utepkaAvPn/unépPaon Twv peBOdwv.
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KAnpovouikérnra (Inheritance)

IIpoomehaoipotTnTa 1 0PATOTTA GTNV KA|POVOULKOTNTO!

Ano puéBodo | Amo uéBodo | Amo uéBodo | Amo uébodo

otnv dLa AAANG KAGong | urmtokAdong AAARG public
KAQon oto idLo KAAdong
package
private -+
package <+ <+
protected <+ <+ <+
public + + + <+
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KAnpovouikétnta (Inheritance)

Hoapaociyuo. Xpnon YopaKTnploTiKoOV Kot Lebdomv g vrepkildons. Ilpoonélaon

o€ private péin g vrepkrdong ue setter()-getter().

class Employeel {
private String name = "Kanena onoma";
private int age;
public void setName (String name) {this.name = name;}
public String getName () {return name;}

public void setAge (int age) {this.age=age;}

public int getAge () {return age;}}

B CAWINDOWS\systern32\crmd.exe

class Manager extends Employeel { }

class TestEmployeel ({
public static void main(String[] args) ({
Manager mgr = new Manager ()

mgr.setName ("Nikos"); //to onoma tou Mgr, (stin yperklasi)

String mgrName = mgr.getName (); //to onoma tou Mgr, (apo tin yperklasi)

mgr.setAge (52); //set Hlikia tou Mgr (stin yperklasi)

int mgrHlikia=mgr.getAge(); //Hlikia tou Mgr, (apo tin yperklasi)

System.out.println ("To onoma tou manager: " + mgrName+

mgrHlikia);}}

" Hlikia:

ll_l_
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KAnpovouikétnta (Inheritance)
Yxeoelc: Etvat-Eva (1S-A) kol Exer-Eva (HAS-A)

H ox€on ‘1S-A’ loxVel mavtote petal Vo kKAAaoswv A kat B omou n pia kAnpovopet
artd tnv AAAn eite apeoa (n B utokAaon tn¢ A), eite eépupeca (n B kAnpovopel amno
lia kKAdon X, n omotia €xeL KAnpovounosL amo tnv A).

MN.x. Cat ‘IS-A” Mammal To XOpOKTNPLOTLKA KOl OL AELTOUPYLEC TNG
Dog ‘IS-A” Mammal kAdon¢ Mammal toxUouv Kat yLa TLg

UTIOKAQOELG TNG. H ox€on ‘1S-A’ LoxVeL povo
TPOC TNV KateLOuUvoN amo KATW TPOC TA TTAVW KoL OXL OVTLOTPOPWC.

H oxéon: Exel-Eva ‘HAS-A’

AnAwvel Lo oxéon ouvBeong, dSnA. otav pia KAAon NMePLEXEL WG HETABANTES LEAN
EVal N TIEPLOCOTEPA AVTIKELHEVA AAAWV KAACEWV (oUVvTEeon evoc UeyaAUTEPOU Kal

JTLO TTOAUTTAOKOU QVTIKELUEVOU QTTO TTOAAQ ULKPOTEPQ).
M.x. Car ‘HAS-A” Wheels
Car ‘HAS-A’ Engine
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KAnpovouikoétnta (Inheritance)
Hapaoeyua . Xpyon tov teheotn| instanceof yio tov éAeyyo g

iKnpovopkdmrag. H odvraén: If (<objectReference> instanceof <type>)
‘cIass Animal { }
class Mammal extends Animal { }

class Reptile extends Animal { }
class Cat extends Mammal {}

B C\WINDOWS\system32\c... - | *
public class Dog extends Mammal { ry——
public static void main(String args[]) { “'ﬂ_:::gimgﬁﬁl
Animal a = new Animal () ; _;‘:_::Tﬁm@
Mammal m = new Mammal () ; Cat }‘;Eﬁﬂ

¢ key to continue . . .

Reptile r = new Reptile();

Dog d = new Dog() ;
Cat ¢ = new Cat();

if (m instanceof Animal)System.out.println("Mammal 'is a' Animal");

) (
if (r instanceof Animal)System.out.println ("Reptile 'is a' Animal");
if (d instanceof Animal)System.out.println("Dog 'is a' Animal");
if (d instanceof Mammal) System.out.println("Dog 'is a' Mammal");
if (¢ instanceof Animal)System.out.println("Cat 'is a' Animal");
if (c instanceof Mammal) System.out.println("Cat 'is a' Mammal");
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KAnpovouikornta (Inheritance)

2tov OOP, kal otnv Java, onowadnmote kKAaon, da npénet va KAnpovouei

onwaodnrote ano kanoita aAAn kAaon. Otav ypadoupue pa vea kKAdon auti n Ba
NV BaAoupe va KAnpovounoeL ano kamola aAAn kAaon i o compiler Ba tnv PaAel
va KAnpovopnoeL tnv KAdon java.lang.Object (utepkAaon oAwv Twv kKAaoswv).

Tic peBodouc toString(), ka

finalize(), mou n6n yvwpilous,
KANPOVOUOUV OAEC OL KAAOELG.

Ol untoAotrnec uéBodoL otnv

napokatw Sdtadavela:
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KAnpovouikornta (Inheritance)

clone(): Anpoupyel kot emlotpEdel va avtiypado Tou aVTIKELUEVOU.
YrnépBaon/unepkaAvyn tnc uedodou (Ga avalvdsi mapakdtw).

equals(Object): Efetadlel tnv LOOTNTA 2 QVTIKELLEVWVY KOL ETILOTPEPEL true av ta
avTlkeipeva eival idla, Sltadopetika false. (unepBaaon tn¢

uedodou).
finalize(): KaAeital amo ‘cOUAAEKTN OKOUTILOLWY' YLOL TAL OLVEVEPYA OVTLKE(EVAL.
getClass(): Erotpédel TO AVTIKE(LEVO TTOU AVTLOTOLXEL OTNV TPEXOUTA

KAQon Kot To runtime (oo thv JVM).

hashCode(): Ertotpedel tov kwdikod hash tng kAdonc.

notify(): EVNUEPWVEL CUYKEKPLUEVO VAL YLaL KATToLla dAAQly ] KOTAOTAONC.

notifyAll(): EVNUEPWVEL TA VILOTOL OE OLVALLLOVI YLOL KATToLoL aAAay)
KATAoTOoNC.

toString(): Eriotpedel TNV string armewkovion evog avtikelpevou, (unepBaon
TNnC uedodou).

wait(): OETEL TO TPEXOV VIO OE AVOLOVA.
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KAnpovouikornta (Inheritance)

YriépBaon/YnepkdaAuPpn Meb@odwv (Method Overriding) (1/2)

Otav n vAomoinon plag pebodou tng uTEPKAAONC SEV TTAPEXEL TNV AELTOUPYLKOTNTA TTOU
armoltel n utokAdon, Tote n HEBodo¢ autr pmopei va uAomolnOei pe dtadopeTiko
TPOMO OTNV UTIOKAACN Ao OTL oTn untepkAdon. YrniepBaon N untepkaAvdn pebodou ival
n dtadikacio 0mou pia urtokAdon emava-vAomolel pia peBodo nmou KAnpovopnoe amno
TNV unepkAdon.

Xapaktnplotka rapadeiypata n xpnon twv pebodwv tnc Object pe untépPaon.
Arntapaitntn otov MoAupopdLouo.

NMpocoxn Kot TV EKTEAEON:

Ae pEmel va aAAdEou e Tov TUTo eTtlotpodnC TS HeBodou A tnv umoypadn TnC.

MrmopouUpe va avénooupe tnv npoocBaon otn pueBodo (m.x. amno protected oe
public).

MrmopoUpe va Helwoou e N va Staypaoupe SnAwpEva exceptions, OxL OpWC va

POOBECOUUE VEQ.
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KAnpovouikornta (Inheritance)

YnépBaon/YnepkdaAuvuPpn MeBodwv (Method Overriding) (2/2)

[pAdoule 0To cwpa TNS HEOOSOU ToV KWOLKA TTOU UAOTIOLEL TN VEQ AELTOUP-
ywotnta. Av kKaAEoou e tn HEBodo e avtikeipevo tng umokAaong Ba KAnBel n
LEB0SOC TNC UTTOKAAONC LLE TNV VEQ AELTOUPYLKOTNTA, EVW av KANOEL pe
avTikeipevo tn¢ urtepkAaonc, Oa kKAnBel n dikn tNg nEBodo¢ pe TNV apxLKA
AELTOUPYLKOTNTA. 2TOV TIOAUOPDLOLO Ba XpNOLUOTIOLCOUHE Kat Ti¢ SUo
TIEPUTTWOELG,.

Mpoooyxn oTLS EvvoleC tnC umepdoptwonc (overload) kal tng unmEpPaong
(override) twv peBodwv. Eival Vo SLadopeTIKES EVvoLeC Kol XpNOEeLC (deg

rnapadelypa otig StadAvELEC TOU EMOUEVOU HaBATOC).
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KAnpovouikornta (Inheritance)

Mapadsiyua: YnepBaon pe@odou, aAAd KoL xprion tTNS super ywa mpocBaocn os
HnEBodOo tTNC utepKAAoNG.

class Human{

public void eat () {System.out.println("O anthropos troei pizza");}

public void drink() {System.out.println("O anthropos pinei byra");}
}

class Boyl extends Human({

public void eat () {System.out.println("To agori troei pizza");} //ypervasi

public void drink () {System.out.println ("To agori pinei byra");} //ypervasi
public void A method() ({

Boyl b = new Boyl();

b.eat(); //ypervasi methodou

super .drink () ; // xrisi leitourgias tis yperklasis

}

public static void main( String args[]) {
Boyl obj = new Boyl();
obj.A method() ;

BN C\WINDOWS\systemn3... —

/* super.drink(); Prosoxi! Lathos klisi apo
* statiki methodo (main) */
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KAnpovouikoTnTa (Acknon-1) (1/6)
Aoknon Employee (uUAortoinon kAnpovouikotntac)

H pioBodooia twv umaAANAwY pag statpeioc mepthappavel 2 katnyopieg urtaAAnAwyv (1) toug
AtolknTikoUC Kot (2) toug Texvikouc. la Tic 2 katnyopieg umapyxouv duo tumol plobodooioag (a)
0=MioBwTtoc kat (B) 1=QpopiocBloc. O Baokoc uoboc yo toug Alokntikoug eivat 1200 Eupw Kalt
yla touc TexvikoUc 800 Eupw, evw Kal oL 2 Katnyopleg pmopouv va AaBouv kat éva bonus (X)-Eupw.
O HLoB06¢ uroAoyiletal pe tnv oxéon: Mo0o¢ = Baokog + Bonus, yia Touc poBwtol¢ Kat YLt ToUG
wpopioBlouc pe tn oxéon: MwoBog = Qpeg Epyaociac * Tuyun Qpag (6mou yia tov Alotkntiko sivo 12
Eupw TNV wpa, Kat yla tov Texviko 10 Evpw/wpal).

KataokeuaoTIKA:

H untepkAdon: Employee, Ba opilel 4 YapaKTNPLOTLKA TTOU €lval KOWVA Ko yla TLG SU0 Katnyopieg

(1) Name, (2) Bonus, (3) Hours (yLa touc wpopioBoucg) ko (4) Tumog YnaAAnAou (0=ALolknTLKOC,
1=Texvikoc) kot Ba uhomolel U0 onpavtike pebodouc (a) getPayType() mou emnotpedel Ta

pnvopata ‘MwoBoc’ i ‘Me tnv Qpa’ avaloya tou tumnou pobodoaotiag, (B) getEmpType() mou
emotpedeL to punvupa “Employee”, kat (y) calcSalary(), mou urnoAoyilel Tov Ho06 tou Employee.

OwvunokAdoeig: Administrator kot Technical Ba kAnpovopouv ta 4-xapaKktnpeLoTika kot tnv pEbodo
getPayType() amno tnv unepkAdon, evw Ba untepBaivouv (override) tic peBodouc getEmpType() ko
calcSalary(). Xpnowpomnowiote pla BondOntiki kAdon tnv Company otnVv onoia apxLlKOToLELTAL EVOG
TIVAKOG 4-0VTIKELMEVWVY OAWV TWV TUTIWV Kal eTitAgov 2 pebodouc (a) setEmployee(), mou eldyet
Ta avtikeipeva otov riivaka kat (B) printAll() mou epdavilel ta otoxeia Tou kABe utAAANAou Kail
ToV U606 tou.
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KAnpovouIkoeTnTa (Aoknon-1) (2/6)

UML — Class Diagram (Employee — Inheritance)

To ddypappa kAdoemv e UML (Unified Modeling Language) omeikovilel tnv kKAnpovopukotta
Kot TIG 6Y£0€1G LETOED TV KAAGeE®mV otnv doknon Employee.

IML Standad Edton|ANexander Tecdhrology Educsioml nsttue Tvm%m
.,
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KAnpovouikoTnTta (Aoknon-1) (3/6)

class Employee {
protected String name;
protected int b; //bonus
protected int h; //hours
protected int payType; //O=salary, l=byhour

Employee (String s, int b , int h , int p) {name=s; b=b ; h=h ; payType=p;}
public String getName () {return name;}

public String getPayType () {
String pType;
if (payType==0) pType=“Misthos";
else pType="“"Me tin Ora";
return pType; }

public String getEmpType () {return "Employee";}
public void calcSalary () {
int s=1000;
System.out.println (" Misthos Employee =" + s5); }}

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 29



KAnpovouIkeTnTa (Aoknon-1) (4/6)

class Administrator extends Employee ({
Administrator (String s, int b, int h, int p) {super(s,b,h,p);}
public String getEmpType () {return “Dioikitikos Ypalilos";}
public void calcSalary () {
int s=0;
if (payType==0) s=1200+b; //vasikos=1200
else s=(h*12); //12 Euro per hour
System.out.println (" Misthos (Dioikitikou) = " + s); }}

class Technical extends Employee {
Technical (String s, int b, int h, int p) {super(s,b,h,p);}
public String getEmpType () {return "Tehnikos Ypalilos";}
public void calcSalary() {

int s=0;
if (payType==0) s=800+b; //vasikos=800
else s=(h*10); //10 Euro per hour
System.out.println (" Misthos (Tehnikou)= " + s); } }
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KAnpovouIKoeTnNTa (Aoknon-1) (s/6)

/* Bonbnt KN KAQOnN oplouoU HMIVAKA AVTLIKELUEVROY, YEULOUA TOU IILVAKX
* ue ta 4 avrtikelueva setEmployee (), Kol €uplvion TwV OTOLXELWV

* TV UDXAANA®WV KAl ToU utocbou twv */

class Company {
Employee emp[]= new Employeel[4];
public void setEmployee (Employee e, int a) {empl[al=e;}
public void printAll() {
for (int 1i=0;i<4;i++) {

14

System.out.println (

System.out.println (“Onoma = “+ emp[i] .getName())
System.out.println (“"Typos Ypalilou = “+ emp[i].getEmpType())
System.out.println (“"Typos Pliromis = “+ emp[i].getPayType()):;

emp[i] .calcSalary(); } } }
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KAnpovouikoTnTa (Acknon-1) (6/6)

class TestEmployee {
public static void main(String[] args) {
int a;
Employee el= new Technical ("Nikas",1000,10,0);
Employee eZ2=new Administrator("Vasileiou",1000,20,0);
Employee e3= new Technical ("Paylidis",10,10,1);
Employee ed4=new Administrator ("Apostolatos",10,10,1);

Company ¢ = new Company () ; BN CAWINDOWS\system32\em... — O X
Onoma Mikas
//e10aywyn TOV AVITLKELUEVOY OTOV I VAKX y ;ﬁmﬂ- Ypalilos
v Mis
c.setEmployee (el,0); ( ou)
c.setEmployee(e2,1); Vasileiou
Dioikitikos Ypalilos
c.setEmployee (e3,2);
2200
c.setEmployee (e4, 3);
) Dnoma Paylidis
C .f)IfLTYtZ\l_l () Typos Ypalilou = Tehnikos Ypalilos
ypos Pliromis Me tin Ora
} } Misthos (Tehnikou) = 168

Apostolatos
= W

¥palilou = Dicikitikos ¥palilos
35 Pliromis = Me tin Ora

Press any key to continue . . .
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Aoknon-1

Aoknon uAomnolnonc KAnpovoutkotntac kol urtépBaonc uedodwv: TnAédwvo

Anuwoupynote tig urtokAaoelg StatheroTilefono kat KinitoTilefono kat tnv untepkAdon Tilefono. Ot
U0 uTtokAAoEeLE Ba KAnpOoVopoUV Ao TNV UTIEPKAACN XOPOKTNPLOTLKA Kal peBodouc. OAec ol
KAQOELC TToU Ba SnpLoupynoEeTe va €xouv €va TIARPN dountn, Ta KataAAnAa redia, Tig

nebodouc setters() ko getters(), toString() kot Tt pebodouc: (1) TyposThlefonou,

(2) klisiKinitou ko (3) klisiStatherou mou npaypatonolwovy, avaloya e Tov TUTIO ToU

TNAEPwWVoU, KANOELG OTO KLvNTO Kal otaBepo tnAédwvo. H xpéwon eivan 0.10 kat 0.20 to Aemto
T(POC TO O0TABOePO Kal KvnNTo avtiotolya. To mpoypappa Oa uTtoAoyileL TO ETUUEPOUC KOOTN YL TLG
KANOELC TIPOG KLVNTO Kol oToBEPO AAAA KOl TO OUVOALKO KOOTOC OAWV TwV N — KAROEWV.

Ztnv main dnuovpynote Eva miivaka N - aAVTIKELLEVWY LE KLVNTA Kol 0TAOEPA KOl LE TG OVTLOTOLYEC
KANOELC Kall UAOTIOLNOTE TG LEBOSOUC Kall TOUC UTTIOAOYLOUOUC Ttou Tipoavadepdnkav. Ta

amnoteAéopata Oa epdavilovtal pe Ta KATAAANAQ LnvUpaTa.
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2uvleon (Composition)

2UvOeon (composition) KNAOGEWV £XOUNE OTAV KATA TNV OnUIoupyia pIag
VEAC KAAONC XPNOILOMNOIOUUE WC WEAN TNG XApPaKTNPIOTIKd 1oV Eival
ava@popec o€ avriKEiueva dAAwv KAGoEwv.

‘Eva mapadeypa:

Mua pnxovn armoteAeiton amo moAAd s€aptipata onwc KUAWSpot, BaABidec,
TLoTOVLA, UTtoudl, KAT. H ox€on mou cuvOEEL Ta e€apTApATO LE TN KUNXOVA Elval:

H unxavn €xel pumoull
H pnxovn €xet kKuAivépoucg
H pnxovn €XeL motovia

AnAadn - katd tnv OOP avamnapaotaon, N KNXovA €XEL EE0PTAUATA-YXPAKTNPLOTLKA
TIOU TO KaBEva armod autd ival avilkeipevo AAAwV KAAoewv. AuToU Tou €idoug n
ox€on ovopaletol “HAS-A i whole/part cuoxétion” mou onpaivel cuvBson
(composition).
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2uvleon (Composition)

.« Otav €va medio TN veag KAAoNG €ival avTIKELUEVO AAANG KAAONG, TOTE AEUE OTL

N véa KAAon gival Eva cUVOETO AVTIKEIMEVO (composite) AAAWV AVTLKELLEVWV.

« Av €va OVTLKELLEVO B TTEPLEXETAL OE EVOL AVTIKELUEVO A, TOTE TO AVILKELUEVO-A
elvail umtevBOUVO yLa TNV dnULoUpyia KAl KATAOTPOEH TOU AVTLKELLEVOU-B.

- Emavaypnoiwponoinon kwdika (code reuse), 6tav n oxeéon petaéy SVo N
TIEPLOOOTEPWV KAAOEWV elval “HAS-A”.
Hapddetypa lo:

class Job {

private String perigrafi;

private int misthos;

private int kodikos;

public String getPerigrafi() {return perigrafi;}

public void setPerigrafi (String per) {this.perigrafi = per;}
public int getMisthos () {return misthos;}

public void setMisthos (int misthos) {this.misthos = misthos;}
public int getKodikos () {return kodikos; }

public void setKodikos (int kodikos) {this.kodikos = kodikos;} 1}
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2uvleon (Composition)

class Person ({ YOvOson: Apyikomoinen ovepopay
//composition has-a relationship Ipoocoyn!!
private Job job; — Avapopd, ka1 Anuiovpyio Tov oVTIKELUEVOD
public Person/() { Job. H ardédoon tiuamv yiverar 1 oto
this.job=new Job() ; _ ONUELO OPLOUOD 1] GTOV OOUNTH THS KAGONG
job.setMisthos (1200) ; 0 TPIV TV YPHON TOVG.

Jjob.setPerigrafi ("Mhxanikos Pliroforikis");
}
public int getMisthos () {return job.getMisthos(); }
public String getPerigrafi () {return job.getPerigrafi(); }
}

class TestPerson {

public static void main (String[] args) {

Person person = new Person();

String p = person.getPerigrafi();

int misthos = person.getMisthos();
System.out.println ("Epaggelma= " + p);

System.out.println("O Misthos tou= "+misthos + " Euro"); } 1}
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2uvleon (Composition)

Hapdde Lypa 20:

Mia kAdon Employee Ba AdpeL otowxeia anod aAleg kAdoelg tig: (1) Name: ou opileL to
ovopa tou urtaAAnAou, kal (2) Address: tou opileL Tnv dtevBuvon tou urtdAAnAou.

H kAdon Employee: rou opilel Ta otolxeia Tou UTTAAANAOU, XPNOLUOTIOLWVTAC OLWG CaV
UETOPANTEC avTikeipeva Tou TwV TUTIWV Name kot Address.

H TestEmployee: n onoia opilel avtikeipeva touv tumtouv Name, Address kot Employee kal
nov epdavilel OAa ta otolyeia tou YraAAnAou.

class Name {
String firstname;
String lastname;
public Name (String newFirstname, String newLastname) {
firstname = newFirstname;
lastname = newLastname; }
public String getFirstname () {return firstname;}

public String getLastname () {return lastname;}

public String getFirstlLast() {return firstname + " " + lastname;}
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2uvleon (Composition)

class Address {

String street;

String city;

String state;

String zip;

public Address (String newStreet, String newCity, String newState,

String newZip) {

public class Name { public class Employee { public class Address {
street = newStreet; ... private Name myName;
city = newCity; } private Address myAddress; ¥
14
state = newState; }'”'
zip = newzZip;
} P B Z0vBeon (compaosition)

public String getStreet () {return street; }
public String getCity () {return city;}
public String getState() {return state;}

public String getZip() {return zip;}
public String getFullAddress() {
return street + "\n" + city + ", " + state + ", " + zip; }
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2uvleon (Composition)

class Employee {
private Name myName; //antikeimeno typou Name
private Address myAddress; //antikeimeno typou Address
private String AFM;
public Employee (Name n, Address a, String newAFM) {
myName = n;
myAddress = a;
AFM = newAFM; }
public Name getName () {return myName; }

public Address getAddress () {return myAddress;} | B C\WINDOWS\syste..  — O X
public String getAFM() {return AFM; } } 3

class TestEmployeeComposition ({
public static void main(String[] args) ({

Name eponymia = new Name ("Nikos", "Nikas");

Address dieythinsi = new Address ("Tsimiski 35", "Thessaloniki", "Greece",
"56 700"M);

String AFM = "123456789";

Employee theEmployee = new Employee (eponymia, dieythinsi, AFM);

System.out.println (theEmployee.getName () .getFirstLast () + "\n" +
theEmployee.getAddress () .getFullAddress () +"\n"+theEmployee.getAFM()); }}
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2uvleon (Composition)

HDopade Lypa 3o:

H kAdon Person TiepLEXEL OOV XOPOKTNPLOTLKO ML avadpopd O AVTIKELUEVO TNEG KAAONC
Birthday.

class Person {
private double salary;
private String name;
private Birthday bday; //avapopa oce avtixeipevo tn¢ Birthday
public Person(int d,int m,int y,String name) {
bday=new Birthday(d, m, y), /opxitxomoinon tou aviik. otov dounti

this.name=name;

}
public double getSalary() {return salary;}

public String getName () {return name;}

public Birthday getBday () {return bday;}//Afyn tn¢ Birthday
}
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2uvleon (Composition)

class Birthday{
int day, month,year;
public Birthday(int d,int m,int y) {
day=d;
month=m;
year=y; }
public String toString() {return String.format ("$s-%s-%s",

day,month, year); } }

class CompositionTstl {
public static void main(String[] args) {

Person person=new Person(2, 5, 2001, "Nikas");

System.out.println ("Onoma : "+person.getName () ) ;
System.out.println ("Genethlia : "+person.getBday());
}

BN CAWINDOWS\systern32\cmd.exe  — O =
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Composition and Inheritance (1/3)

Hoapdde Lypa

2TO TAPAKATW TapAdeLlypa Ba KAvVou e Xprion TnG cuvBeoncg padl e TNV KANPOVOoUL-
KOTNTa, Kataotaon cuvnOlopévn otov OOP. H Ferrari kKAnpovopet ano tnv Car (is-a Car),
aAAd xpnotlporolet kot tnv peBodo start() tng kAaong Engine (has-a Engine). Ztnv
InheritanceAndComposition (main), opiloupue €va avtikeipevo tou tumou Ferrari, ko
eVw N KAAdon Ferrari 6ev €xeL tic pebodouc setColor(), setMaxSpeed(), carinfo(), wotdco

TLC XpNOLUOTIOLEL yLaTi TIC KAnpovouel amo tnv kAaon Car.

class Car {
private String color;
private int maxSpeed;
public void carInfo() {

System.out.println ("Xroma autokinitou= "+color + " Megisti
Tahytita= " + maxSpeed); }
public void setColor (String color) {this.color = color;}

public void setMaxSpeed(int maxSpeed) {this.maxSpeed = maxSpeed;}

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 42



Composition and Inheritance (2/3)

class Ferrari extends Car{
/*H klasi Ferrari klironomei oles tis

* methodous tis Car (ektos apo tis final kai static) */

public void FerrariDemo () {
Engine FerrariEngine = new Engine();
FerrariEngine.start (); }
}
class Engine ({
public void start() {
System.out.println ("H mixani douleyei...");

}
public void stop() {

System.out.println ("H mixani stamatise...”); 1}
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Composition and Inheritance (3/3)

public class InheritanceAndComposition {
public static void main(String[] args) {
Ferrari myFerrari = new Ferrari();
myFerrari.setColor ("Kokkini") ;
myFerrari.setMaxSpeed (290) ;
myFerrari.carInfo();

myFerrari.FerrariDemo () ;

B C\WINDOWS\systemn32iemd. exe
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KAnpovouikoTnTa | Zuvlson ?
2 TN KANPOVOULKOTNTA KANPOVOUOULE KAl TNV UAomoinon Kat tn

dltaocuvdeon tnc umtepkAdonc.

AnAadn, n kKAnpovould tng dtaocvvdeonc e€aodaAilel 6TL N UMOKAAGON
AapBavel OAa -kat ta idta- pnvopata HE tTnv URepKAAon (xprnon
QVTIKELUEVOU TNC UTTOKAAONC avTi TNG UrleEpkAaonc).

>Tn ouvOeon dev BAEMOUME TNV SLaocuvdeon TwV KAACEWV TWV
EVOWUOTWHUEVWVY QVTLKELMEVWV (private UEAN TwV KAdTGEWV).

Apa, EUKOAOTEPN N alAAay KAAoNG Ttov eKTeAEL oUVOEoN Ao OTL
kKAnpovoukotnta. H aAlayn otnv umepkAaon emnpealeL TNV LEPAPXLKN

KANPOVOULKOTNTO TWV UTTIOKAQCEWV.
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KAnpovouikornTa n Zuveson ?
2Tn ocuvBOeon ta avtikeipeva LEAN TNC VEAC KAAoNC elvat cuvnBwc private,
OTtOTE Ta METABAAOUME EUKOAQ XWPLC VO EMNPEACOUE TOV UTTOAOLTTO

Kwoka. Emtiong, umopol e va aAAAEOULE TA AVTIKEIHEVA MEAN KOTA TNV
EKTEAEON TOV MPOYPAMHATOC, aAAAlovTaCc Suvapka Tn cupepldopa
TOU TPOYPAUUOTOC. TNV KANPOVOULKOTNTA SEV €XOULLE AUTA TNV

duvartotnta (rteptoptouoi tou compiler).

2TNV KAnpovoulkotnta pa pEBodoc tng ummokAAonC, LE TNV WL
urtoypadn e TNV urtepkAAdon, 6gv ertpEmeTal va aAAAEEL Tov
emotpedpOeVO TUMO TG HEBASOU. TNV cUVBeon UAOTIOLOUE TLC OLKEC

nog pe@odouc, amodpelyovtog aUTO TOV TIEPLOPLOUO.

H oUvBeon ival o eVEALKTN KoL EUKOAQ UAOTIOLAOLLLN KOL TIPETTIEL VAL

TPOTLUATAL.
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