[MeploodTepPn Java

MoAupop@IoHOG UTTOTUTTWY

Franz Marc, Fate of the animals, 1913

KwoTtng Zaywvag <kostis@cs.ntua.gr>

Person p;
» Eival To napandvw pia dfAwon OTL To p €ival pa avagpopda
O€ €va AVTIKEIPEVO TNG KAAONG Person ;
* 'OxtLakpBwc—o turioc Person pnopei va neplhapBavel
QVOQOPEG O AVTIKEIPEVA AAAWV KAAOEWV

* Aut6 81011 n Java unootnpidel NOAULOP@IOUS UNoTUNWY
(subtype polymorphism)
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Mepiexébueva

AlatrpoowrTreigg (interfaces)

* YAonoinon dlanpoowneiag Twv KAAoEWV
* Enéktaon Twv KAGoEWV

* Enéktaon kat uhonoinon

* [ToAANanAR KANPOVOUIKOTNTO

e [OPOUETPIKOTNTA HEOW YEVIKWY HEBOdWV (generics)
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* 'Eva npotuno pebddou (method prototype) anAwg divel To
Ovopa TNG HEBGOOU Kat Tov TUNO TNG—OXL TO CWHA TG

* M dianpoowneia eivat pia cuAAoyi and npoTuna HEBOdwv

public interface Drawable {
void show(int xPos, int yPos);
void hide();

}

* M KAGon pnopei va dnAwaoet 6Tt UAoNOLEL A
OUYKEKPIUEVN dlanpoowneia

* Metd npénel va napexel oplopoug public  peBédwv ot
onoiot Talplddouv Pe ekEivoug TNG dlanpoowneiag
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Mapadeiypara

Mati XpnoOIJOTTOIOUME SIATTPOCWITEIEG;

public class Icon implements  Drawable {
public void show(int x, int y) {
... 0O THS UeBoooU ...

}
public void hide() {

... OOUQ THG UEOOOOD ...
.. TEPLOTOTEPES UEQODO1 KoL TTETAL. ..
}
public class Square implements  Drawable, Scalable {
... TPETCEL VAL VAOTTOIET OAES TIG UEDOAOVS OAWY TWV J1ATPOTOTEIDV ...
}
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* M dlanpoowneia pnopel va uhonoleitat and
OlOQOPETIKEG KAAOELG:

public class Window implements Drawable ...
public class Icon implements Drawable ...
public class Oval implements Drawable ...

* To 6voua tnG dlanpoowneiag pnopei va xpnotponotnoei
w¢ €vag TUNog avag@opag:

Drawable d;
d = new Icon("i1.gif");
d.show(0,0);
d = new Oval(20,30);
d.show(0,0);
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NMoAupop@IoPOG HE SIATTPOCWITEIEG

‘Eva 110 OAOKANPWHEVO TTAPAdEIYHA

static void flashoff(Drawable d, int k) {
for (inti=0;i<k;i++) {
d.show(0,0);
d.hide();

}
}

* H napandvw pEBodog eival NOAUPOPPIKA: N KAAON Tou
QVTIKEMEVOU MOU ava@EPETaAL and Tnv napapeTpo d dev
eival yvwoTr Katd To XpOvo PETAPpaong

* To poévo nou gival yvwaoTtod €ival 6Tl eival pia KAGon nou
uAonolei Tn dlanpoowneia Drawable (implements
Drawable ), kot KOTG CUVENELQ €ival U KAQOHN NouU €XEL
peB6doug show kat hide ot onoieg pnopouv va kKAnBouv

Meploodtepn Java 7

* H endpevn diagdvela deixvel Tn dlanpoowneia UG
kAdong Worklist  nou gival pua cuNAoyr and String
QVTIKEIpEVA

* H kAdon nepiexel peBOdOUG PE TIG ONOIEG UNOPOUE

- VO NPOOBECOUPE €va QVTIKEIHEVO OTN GUAAOYA,

- VO 0QAIPECOULE £Va AVTIKEIMEVO and TN cUAAOYT, Kol
- va EAEYEOUPE KATA NOOO [ OUAANOYT €ival KEVH
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public interface Worklist {
/**

* Add one String to the worklist.

* @param item the String to add
*/

void add(String item);

/**
* Test whether there are more elements in the
* worklist: that is, test whether more elements
* have been added than have been removed.
* @return true iff there are more elements
*/

boolean hasMore();

/**

* Remove one String from the worklist and return it.

2XOAI0 OTIG SIATTPOCWITEIES

* H Unapgn oxoAiwv givat OnNUavTIKA Y La dlanpoowneia,
OLOTL OEV UNAPXEL KWAIKAG WOTE O AVAYVWOTNG/XPHOTNG
va KaTaAaBel TL (okonevel va) Kavel n kabe pebodog

* H danpoowneia tng Worklist  dev npoadiopilel kadnola
OUYKEKPIUEVN OO ) TAgLVOUNOoN: KNOoPEL va uAonoleital
and pa otoifa, pia oupd, ) KATL GAANO

* ©Oa TNV UAOMOLOOUKE WG OTOIRA, HEOW CUVOEDENEVNG

* There must be at least one element in the worklist. A(OTGQ

* @return the String item removed

*/

String remove();
}
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/**

* A Node is an object that holds a String and a lin k [

* to the next Node. It can be used to build linked
* lists of Strings.

*/
public class Node {
private String data; /I Each node has a String...
private Node link; /I and a link to the next Node
/**

* Node constructor.
* @param theData the String to store in this Node
* @param theLink a link to the next Node
*/
public Node(String theData, Node theLink) {
data = theData;
link = theLink;
}
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* Accessor for the String data stored in this Node.
* @return our String item
*/
public String getData() {
return data;
}

/**

* Accessor for the link to the next Node.
* @return the next Node
)
public Node getLink() {
return link;
}

}
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/**
* A Stack is an object that holds a collection of
* Strings.
*/
public class Stack implements Worklist {
private Node top = null; /l top Node in the stack

/**

* Push a String on top of this stack.
* @param data the String to add
*/
public void add(String data) {
top = new Node(data,top);
}
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}

/**

* Test whether this stack has more elements.
* @return true if this stack is not empty
*/
public boolean hasMore() {
return (top != null);
}

/**

* Pop the top String from this stack and return it.
* This should be called only if the stack is
* not empty.
* @return the popped String
*
public String remove() {
Node n = top;
top = n.getLink();
return n.getData();
}
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‘Eva Trapadeiypa XxpRaong

Worklist w;

w = new Stack();

w.add(" o Hapaockeudg.");
w.add(" Bag,");

w.add(" Bag, Bacg,");
System.out.print(w.remove());
System.out.print(w.remove());
System.out.printin(w.remove());

+ 'E€000G: Bag, Pag, Poag, o MNapaokeudc.
» AMN\eG uhonolnoelg TnG KAdong Worklist  gival niBaveg:
pe xpnon Queue, PriorityQueue |, K.q.
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ETréKTaoNn TWV KAAOEWYV
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Mep1oodTEPOG TTOAUHOPPICHOG

* Oa doupE pa GAAN, No NOAUNAOKN, NNy NOAUHOPPIOLOU
* Mia KAGon pnopel va napdayetat and pua GAAn, pe xpnon
™G AEENG KAEWdi extends

Mna napadelypa: 6a opicoupe pa KAaon PeekableStack n
onoia gival oav tnv KAdon Stack , aAAG €xeL eniong pua
HEBODO peek nou €€eTAEL TO OTOLXEIO OTNV KOPUPK) TNG
OToi(Bag XwpIiG OpwG va To anopakpuvel and auth
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/**

* A PeekableStack is an object that does everything
* a Stack can do, and can also peek at the top
* element of the stack without popping it off.
*/
public class PeekableStack extends Stack{

/**

* Examine the top element on the stack, without
* popping it off. This should be called only if
* the stack is not empty.
* @return the top String from the stack
*/
public String peek() {
String s = remove();
add(s);
return s;
}
}
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KAnpovouikétnTa (inheritance)

* Enedn n kKAGon PeekableStack  enekteivel Tnv kKAdon
Stack , KAnpovopei 6Aeg TIG peBddoUG Kal Ta nedia NG

(KéT1 T€Tolo 6€ oupBaivel pe TIG dlanpoowneieg: otav
pwa kKAGon uhonolei pa dlanpoowneia, To POvo nou
avoAapBavel eival pia unoxpEwaon va UAONOLNOEL
KAnoleg pebodoua.)

* EKTOG and KAnpovoukoTnTa, N ENEKTO0N TWV KAGOEWV
odnyei Kat o€ NOAUPOPPLOUO
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Stack s1 = new PeekableStack();
PeekableStack s2 = new PeekableStack();
sl.add("drive");

s2.add("cart");
System.out.printin(s2.peek());

[Ipocééte 6T o kAon sl.peek()  dev sivan
vopun, waporo mov 1 S1 etvon po avapopd oe
éva avtikeipevo g kAdong PeekableStack

Ot Aettovpyieg mov emtpémovtal otn Java
kabopifovtor amd 10 oTaTIKd TOHTO TNG AVAPOPEG
Ko Oyl oo TNV KAGGN TOL OVTIKEUEVO.
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EpwTtnon

* H uAonoinon tng pebddou peek dev ATav n nio
anodoTIKA:
public String peek() {
String s = remove();
add(s);
return s;

}

* [aTi dev KAVOULE TO NAPAKATW;

public String peek() {
return top.getData();
}
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Atravrtnon

* To nedio top TNG KAGoNG Stack €xel dnAwOei private
* H kAdon PeekableStack &€ pnopei va 1o npooneAdoel

* [ pa no anodoTikn pEBodo peek , n kKAdon Stack
NPENEL VO KOTAOTHOEL TO Nedio top opatd OTIC KAAOELG
Nnou TNV €MNEKTEivouv

* AnAadn npénel va dnAwbei wg protected  avTi ya
private

* 2uvninG NpOKANon oxedLOOUOU Y AVTIKEILEVOOTPEPEIG
YAWOOEG: NWG 0 OXEBIAOUOG Ba KAVEL EUKOAN TNV
enavayxpnowonoinon peBodwyv PECW KANPOVOULKOTNTOG
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AAucideg KANPOVOUIKOTNTAG

H kAdon Object

« 2TnJava, pa KAaon pnopei va €xet NOAAEG KAAOELG NOU
napdyovtal anod auTr

* [a TNV akpiela, 6AeG oL undAoneg KAAoeIG TNG Java
(exTdg and pia) napdyovtal anod Kanowa GAAN KAGon

* Edv otov oplopd pag kKAdong dev npoodlopietal Kanoa
npotaon extends , n Java nap€xeL pua TETO NPOTAoN:
extends Object

* H kAGon Object eival n npwtapxkh KAGon tng Java
(6ev napayetal and Kanola aAAn)

MeplocdTepn Java 23

* 'OAeg oL KAGoelg napdyovTal, GUECA A EPPEDA, and TNV
npokaBoplopEvn kAdon Object
- (eKTOG QUOIKA and Tnv kAdon Object )

* 'OAeG ol KAAOEIG KANPOVOROUV HEBOBOUG and Tnv KAAon

Object , yia napadeypa:
- getClass , enoTp€Pel TNV KAGON TOU QVTIKEEVOU
- toString , ylua HETATPOMNI TOU AVTIKEEVOU O€ String
- equals , ywa oUykplon pe GAAQ aQvTIKEpEVa

- hashcode , yia unoAoylopo evog akepaiou (int ) NMou avTIOTOLXEL
oTNV T TOU KwdIKOU Katakeppatiopou (hash code) tou
QVTIKEEVOU

- K.AM.
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YTrepKAAUWYN KANPOVOUNHEVWYV OPICHWYV

Mapddelypa utTrEPKAAUYNG

+ Kdanoleg opeG unopei va BEAOUE va enavakaBopiocoupe
TN AEITOUPYIKOTNTA UL KANPOVOUNUEVNG HEBODOU

* Autd d¢ yiveTal pe Xpron Kanolou €101KOU KOTOOKEUQOTA:
€VOG VEOG OPLOUOG IO peBGdoU auTOpaTa UNEPKAAUNTEL
(overrides) €vav KAnpovOUNHUEVO OPLOUO TOU idlou
OVOUOTOG Kal TUNou
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* H kAnpovopnuévn pEBodog toString anAwg ocuvdualel
TO Ovopa TNG KAGONG KAl TOV KwOLKO KATOKEPUATIOMOU
(o€ popr) dekasEadikou apBpoU)

* Me dAAa Adyla, o Kwdlkag TnG default peBddou Tunwvel
KATL oav To €ENG: Stack@b3d

* M eldk p€B0dOG toString  otn péBodo Stack , oav
TNV NOPAKATW, UNOPEL VO TUNWOEL £VA MO SIEUKPLVIOTIKO
MAVUHQ:

public String toString() {
return "Stack with top at " + top;

}
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lepapxieg KAnPOVOMIKOTNTAG

* H ox€on KAnpovouKOTNTAG dnUIoUpYEL La lepapxia

* Hepapyia autA ivat €va 6€vdpo pe pifa Tnv KAAon
Object

* 2€ KANOLEG NEPUTTWOELG Ol KAAOELG ANAWG EMEKTEIVOUV N
Hia tnv GAAN

* 2& GAEG NEPINTWOELG, N lEPAPXia TWV KAACEWV KAl N
KANPOVOUIKOTNTA XPNOLonolouvTal oUTWG WOTE O
KWOIKAG NOU €ival KOWVOG yla NEPLOCOTEPEG and Mia
KAGOELG VO undapxeL HOVO O€ Hia Kowvh Bacikr) KAGon
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AUO KAAOELG PE TIOAAQ KOLVA aToLXElo—aAAd
Kotpia ev elval pa amAn emEKTaocn tng GAANG.

public class Label { public class Icon {
private int x, y; private int x, y;
private int width; private int width;
private int height; private int height;
private String text; private Gif image;
public void move public void move
(int newX, int newY) (int newX, int newY)
{
X = newX; X = newx;
y = newy, y = newy;
} }
public String getText() public Gif getimage()
{ {
return text; return image;
} }
} }
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O kwdikag kot Ta Sedopéva Tov ivat kowa
gxouv e€ayBel og pLa kown “Baoikn” kKAaon.

public class Graphic {
protected int X,y;
protected int width,height;
public void move(int newX, int newY) {

X = newX;
y = newy,
}
}
public class Label public class Icon
extends  Graphic { extends  Graphic {
private String text; private Gif image;
public String getText() public Gif getimage()
{
return text; return image;
} }
} }
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‘Eva mrpoBAnpa oxediacuou

* [1OAAEG QOPEG OTAV YPAPOUE TOV D10 KWAIKA Eava Kal
Eavd, OKEPTOMAOTE OTL 0 KWOIKAG AUTOG NpEneL va “Byel”
o€ pa ouvaptnon (o€ pia pEBodo)

* 'Otav ypdyoupe TIG idleg peBOdOUG Eava Kal Eavda,
OKEPTOMOOTE OTL KANoW HEBOdOG NpENEL va “Byel” o€ pia
Kowvr] Baokn KAGon

* Onote gival KAAG va KAaTAAGBOUHE VWPIG 0TO OXEDIAOUO
KaTA NOG00 unNAapxEL avayKn yla KOWVEG BACIKEG KAAOELG,
npL ypAaywoupue apKETO KWOLKA 0 onoiog xpelddetal
avadlopyavwon
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Y1roTUTTOo!l KOl KANPOVOMIKOTNTA

* M napaydépevn KAGon €ivatl €vag unotunog
* Ano nponyoupevn SIAAEEN:

Evag unotumog ivat éva UTTOoUVOAO TWV TIUWVY KATTOLOU TUTTOU,
aAAd urtootnpilel Eva UTTEPGUVOAO TWV AELTOUPYLWYV TOU.

+ Katd 1o oXedlaopo tng lepapXiag Twv KAACEWY,

) ; ) IXfua
NPENEL VA OKEPTOUOOTE TNV KANPOVOIKOTNTA |
TNG AEITOUPYIKOTNTAG TOUG NoAvurAgupo
* ‘Opwg oL “QuUOIKEG” Iepap)ieg Oev gival navta |
TetpanAevpo

OTL No KATAAANAO pnopei va undapget 6oov
aQOPA OTNV KANPOVOUIKOTNTA TWV AEITOUPYLWV Tetpdywvo
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ETrékTa0on Kal uAotroinon
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EmékTaon Kal uAotroinon

ATTAEG TTEPITITWOEIG

*  OLKAGOEIG HNOPOUV VO XPNOLLOMNOL|O0UV TIG AEEELG
KAEOLG extends Katimplements ouyxpovwg

« [a KGBe KAGon, n uhonoinon evog ouoThaTog Java
KpaTAeL NANPOYOPIES YIa APKETES IOIOTNTEG, ONWG yia
napadelypa:

A: 115 dampocmneieg Tov 1 KAGo™M vAoTolEl

T1G peBOd0VG oL givar vToYPEWUEVT VO OpisEL
116 HefdO0VG Tov opilovtan Yo TNV KAGoN

To EdiaL oL TEPAoUPaveL 1 KAGoN

baOw
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* 'Evag oplopdg pebodou ennpeddet pévo to I
* 'Evag oplopdg nediou ennpeddel povo 1o A

+ M implements ®AAwon ennpeadlel Ta A kat B

- 'OAeg ol dlanpoowneieg npooBETovTal 0To A
- 'OAeg oL peBodol Toug npocBETovTaL oto B

. TIG OMPOCMOTEIES TOV M KAAGT LAOTTOLEL

T1G neBOO0VG oL givarl vITOYPEWUEVT] VO OpiGEL
T1g pefodovg mov opilovrat yo v KAGoN

Ta edio Tov mepAapPavel n KAdon

BawE
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H dU0oKOAN TrepiTTTWOON

To Tponyouuevo TTaOPAdEIYHA HOG

* M extends &nAwaon ennpedlel OAEG TIC NANPOPOPIEG:
'O\eg oL dlanpoowneieg TNG BACIKAG KAAONG NpocBETOVTALOTO A
'OAeg oL pEBodoL Nou unoxpeouTal N Baotkh KAGON va opiceL
npocgBstovtal oto B

'OAeg oL pEBodol TnNG PBaoikAg kKAGong npooBeTovtatoto I

‘OAa ta nedia TG BaoiknAg KAGoONG NpooBETOVTAL OTO A

T1G SMPOCHOTEIES TOV 1| KAAGT LAOTTOLEL

T1G neBOO0VG TOL VOl LITOYPEMUEVT] VOL OPICEL
T1G peBdO0Vg Tov opilovtan Yo TNV KAGoN

to edia Tov mepAapPdvet | KAGon

B aOw e
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public class Stack implements ~ Worklist {...}
public class PeekableStack extends Stack{...}

* HkAdon PeekableStack €xelLwg:
- A: ™ duanpoowneia Worklist |, ané kAnpovoud
- B: 11 unoxpewoelg yia uhonoinon Twy pebodwv add, hasMore ,
KaL remove , €niong and KAnPovouLd
- I 1ig peBoédoug add, hasMore , KatL remove , KANPOVOUNUEVEG,
o6nwg eniong kat tn kA TNG HEBOdO peek
- A: To nedio top , eniong KAnpovounueEvo
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Mia paTia oTig abstract  kAdoeig

* [lapatnpeiote 6TL TO [T €ival ungepouvoAo Tou B: n kKAdon
NPENEL VA €XEL OPLOPOUG YIa OAEG TIG HEBODOUG
» H Java ouvnBwg anattei To napanavw

* OLKAGOEIG pnopouv va anaAAayouv and auTthv Tnv
unoxpEwon HE 1o va dnAwbouv apnpnuéveg (abstract )

* Muw abstract  kKAGon pnopei va xpnotponotnBei pévo wg
BaolkAi kKAGon

* (AuTO onpaivel 6TL € pnopouv va dnuoupynBouv
QVTIKEIHEVA TNG OUYKEKPLUEVNG KAGONG.)
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TeAikég (final ) kAdoeig kai péEBodol

* [leplopifouv TNV KANPOVOUIKOTNTA

- Ol TelhkEG KAGoeLG O€ PnopoUVv va eNEKTABOUV Kal Ol TEAIKEG
pEBodOI Toug de pnopouv va EavaoploTouv

* Mapddeypa, n KAGon
java.lang.String
* HuUnap&n TeAkwv KAACEWV €ival ONUAVTIKA Yla aoO@AAEL

- O npoypappatioTAG pnopei va eAEYEEL NANPWG TN GUUNEPLPOPA
OAwV TwV UNOKAGOEWV (KOL KOTA OUVENELD TwV UNOTUNWV)

MoAAaTTAR} KANpOVOUIKOTNTA
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MoAAatrA} KAnpovouIkoTnTa (multiple inheritance)

* 2€ KAnoleg YAWooeg (6nwg n C++) pia kKAGon pnopet va
EXEL NEPLOCOTEPEG aNO Wia BACIKEG KAAOELG

* [Mapddeypa: €va noAupnxavnua (multifunction printer)

Printer  Copier Scanner Fax

W

MultiFunction

* Enavelakd, Téoo n onuactloloyia 600 Kat n uAonoinon
@aivovtal EUKOAEG: n KAGon anAd kAnpovopei 6Aa ta
nedia Kat TIG HEBOdOUG TwV BACIKWY TNG KAGoEWY
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NMpoBARpATAO CUYKPOUCEWYV

To poBAnua Tou diapavTiou

* OLBI0QOPETIKEG PACIKEG KAAOELG €ival AOXETEG HETAEU
TOUG KOl JNOPEL va pnv €Xouv oXedLAOTEL £€TOL WOTE VA
ouvdudalovTal

* [a napddelypa, TG00 N KAAon Scanner 600 Kat n Fax
pnopel va €xouv opioel pia peEBodo transmit

* To gepwtnua eivat: TL npénel va ouppei 6tav KAAECOUUE
N pEBodo MultiFunction.transmit ;
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* M kAGon pnopei va kKAnpovopei and tnyv idla Bactkn

KAGON HECW NEPLOCOTEPWY TOU EVOG HOVONATIOU
A

SN

B

o

0O

* Ed&v n kKAGon A opiel €va nedio x, TOTE TOOO N B 600 Kat

n C€xouv é€va

* AnAadn n kAGon D €xel dUo TETOa NEdia;
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To poBAnua gival eTIAUCIHO, AAAA. ..

ZwnN Xwpig TTOAAATTAR KANPOVOUIKOTNTA

* M yAwooa nou unootnpidet NOANANAR KANPOVOUIKOTNTA
NPENEL va €XEL KAMOLOUG HINXAVIOUOUG XEPIOUOU QUTWY
TwV NPOBANUATWY

» Beaiwg, dev gival 6Aa Ta npoBAfuaTa TG0 NOAUNAOKA

* 'Opwg, To BaCIKO EpWTNUA €ival: TA NAEOVEKTHUOTA NOU
NPOCPEPEL N NOANANAR KANPOVOUIKOTNTA agiouv Tnv
NPOCOETN NOAUNAOKOTNTA OTO OXEBIOOUO TNG YAWOOAG;

* OuLoxedlaoteg TG Java ntav (kat ivat) TnG yvwung otLn
NoAAQNAr KANPovouKOTNTA dev agilel Tov KONO
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* 'Eva nAgovéEKTnUa TNG NOAAANANG KANPOVOUIKOTNTOG
glval OTL o KAGON HNopPEL va €XEL APKETOUG
SlOPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kat
Fax)

- AuTO pnopeti va yivel otn Java pe XprAon dlanpocwnewy: Jia
kAdon pnopei va ulonolei €évav aneptoploto apdud and
dlanpoowneieg

* 'Eva eninA€ov nAeoveKTnua givatl n duvatotnTa
KANPOVOLILAG AEITOUPYIKOTNTAG arnd NOANANAEG POCIKEG

KAGoEIG
- AuTO gival BUOKOAOTEPO Vva Yivel O pa yYA\wooa oav Th Java
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NMpowOnon (forwarding)

public class MultiFunction {
private Printer myPrinter;
private Copier myCopier;
private Scanner myScanner;
private Fax myFax;

public void copy() {
myCopier.copy();

public void transmitScanned() {
myScanner.transmit();

public void sendFax() {
myFax.transmit();
}
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MapapeTpikOTNTA HEOCW Generics
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AvuTtrapéia yevikwv KAdogwv oTig Java 1.0-1.4

Zwn Xwpig yevikég KAAoelg oTig Java 1.0-1.4

* To nponyoupevo napadetypa kKAdong Stack opiotnke wg
pwa otoiBa and oupBoAoCELPEG

« Katd ouveEnela, d€ pnopel va enavaypnotpononesi yia
oToiBeg GAAWY TUNWV

* 2Tnv ML pnopoucape va XpenOLLONOL)OOUHE HETAPRANTEG
TUNWV Yl NEPNTWOELG OAV KOl QUTEG:

datatype 'a node =
NULL |
CELL of 'a * 'a node;

* H Ada kat n C++ €xouv KATL napopolo, aAAd 6xL n Java
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Mnopoupe va opicoupe pia oToifa TnG onoiag Ta
otolxeia eival avtikeipeva tng kAdong Object

O tUnog Object eival 0 o yeVIKOG TUNOG TNG Java Kal
nepAapavel OAEG TIG AVOPOPEG

Katd ouvénela o oplopog péow tng KAdong Object
ENITPENEL OE AVTIKEINEVA ONOLACOANOTE KAAONG va
TonoBeTnBoUV 0TN oTOoiBa

To napandvw NPooPEPEL KAMOLOU €i00UG MOAULOPPLOUS
unotunwvy
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public class GenericNode {
private Object data;
private GenericNode link;
public GenericNode(Object theData,
GenericNode theLink) {
data = theData;
link = theLink;

}
public Object getData() {
return data;

}

public GenericNode getLink() {
return link;

}

}

Katé mapdpoto tpomo, o propodcape vo opicovpe v
KAdon GenericStack  (kou o GenericWorklist
dwampoownein) pe ypnon Object o Béon ¢ String
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MeilovéKTnua

* [0 va avoKTACOUUE TOV TUMNO TOU QVTIKEIMEVOU OTh
otoifa, Ba npEnet va xpnoponoljooupe €va type cast:

GenericStack s1 = new GenericStack();
sl.add("hello™);

String s = (Strig) s1.remove();
* To napandvw paAAov dev eival OTL Mo QIAIKO yla TOV
NPOYPAUHATIOTA
* Eniong dgv €ival 6TL No anodoTIkO 0€ XPOVO EKTEAEONG:
n Java npénet va eAevEel KaTA TN OLAPKELD EKTEAEONG
TOU Npoypappatog OTL To type cast enttpEneTa—dnAadn)
OTL TO QVTIKEIPEVO €ival npaypatt Eva String
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AAAO pEIOVEKTNHO

* OunpwTtdyovol TUnotL NPENEL NPWTA va anoBnkeuBouv oe
€Va aVTIKENEVO €dv BENoUUE va TouG BAAoupe o€ a
otoipa:

GenericStack s2 = new GenericStack();
s2.add(new Integer(1));
int i = ((Integer) s2.remove()).intValue();
* To napandvw eivat eninovo kat 6xL 6TL TO Mo anodoTIKO
* H kAdon Integer  €ival n NpokaBoplopEVn KAGoN
nePLTUALypa (wrapper class) yla Toug akepaioug

* Yndpxel pa T€tola KAGon yla Kabe npwtdyovo Tuno
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Mpayuartikd Generics (Java 1.5, “Tiger”)

* ZeKwvwvTag pe tn Java 1.5, n Java €xel generics, dnAadn
NOPOUETPIKEG NOAUHOPPIKEG KAAOELG (KOl dlanpoowneieg)

* H ouvtagn toug polalel pe tn ouvtagn Twv C++ templates

public class Stack< T> implements Worklist< > {
private Node<  T> top = null;
public void add( T data) {
top = new Node< T>(data,top);

public boolean hasMore() {
return (top != null);

public T remove() {
Node<T> n = top;
top = n.getLink();
return n.getData();
}
}
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Xpnoipgotroinon Twv Generics

Stack< String > sl = new Stack< String  >();
Stack< int >s2 = new Stack< int >();
sl.add("hello");

String s = s1.remove();

s2.add(1);

inti = s2.remove();
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Java 1.0 EVavTi Java pe Generics

class Stack { class Stack<  T> {
void push( Object 0) { void push( T a){...
e} }
Object  pop() { ... } T pop() { ... }

} }

String s = "Hello"; String s = "Hello";
Stack st = new Stack(); Stack< String > st=
st.push(s); st.push(s);

;.: ( String ) st.pop(); s = st.pop();
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new Stack< String >();
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Mari dev utTrAPEAV generics oOTIG TTPWTES Java,;

* YnApEav apKETEG NPOTACELG VIO ENEKTAON
* 2€ oUPQWVia PE TOoug BaCLkoUG OKOMoUG TNG YAWOOoOG

* ‘Opwg “o dldBoAog gival oTIig AenTopEpeleg”, ONWG:
- Tunapevepyeleg €xeL n UNApgn generics yia tn dladikaoia
€AEYXOU TwV TUNWV;
- [Moiog gival o KaAUTEPOG TPOMNOG va yivel n uhonoinon;
* Mnopei n agnpnuévn pnxavr Tng Java va unootnpigel ta
generics;

* Av val, péow npoéoBeTwy bytecodes 1 pe kanowov GANO TpOMo;
* MEow EeXwploTou KWOKA YL KABE OTLYLOTUNO;
* 'H péow tou idlou KWdIKa (UE xpron casts) yia 6Aa ta
OTIYHOTUNQ;
To Java Community proposal (JSR 14) eveouatddnke ot Java 1.5
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Generics otn Java 1.5 (“Tiger”)

* Y100eTAONKE N oUvTaEn nou POAG idape

» [pooTt€EBnke autopatn petatponn boxing + unboxing

T Oa ypadape xwpic avutopatn LeTaTponi Tuypadoupe otn Java 1.5

Stack<Integer> st =
new Stack<Integer>();
st.push(new Integer(12));

Stack<Integer> st =
new Stack<Integer>();
st.push(12);

|nt i = (st.pop()).intValue(); |nt i = st.pop();
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O1 TUTTOI TWV generics Tng Java eAéyxovral

* Mua yevikr) KAAon pnopei va BeAfoeL va XpnoLLonoLioEl

AELTOUPYIEG OE AVTIKEIHEVA £VOG TUNOU-NOPARETPOU
Mapdadetyua: PriorityQueue<T> ... if x.less(y) then ...
» AUo niBaveég npooeyyioelg:
- C++: Katd 1o xpdvo ouvdeong (linking) eA€yxetal To Katd N6CO

OAeg oL Aettoupyieg pnopouv va emAubouyv

- Java: OL tUnoL eAéyxovTal OTaTIKA Kal 8 XpeldleTal va yivel
KAMoLoG €AeYX0G TwV generics KaTtd To Xpovo ouvdeong
* AuTA n npooc<yylon eNPBAANEL OTO NPOYPOUUA VA EXEL
nAnpPo@opia yia Tov TUNO TNG NAPAUETPOU
* Mapdadeypa : PriorityQueue<T extends ...>
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Mapdadeiypa: MNMivakag KATOKEPUATIOHOU

interface Hashable {
int HashCode();

%
class HashTable < Key extends Hashable, Value >{
void Insert(Key k, Value v
int bucket = k.H
InsertAt(bucket, k, v);
}
b
H éxppoon npénet va unv netdel capa
KT TN OdtKacion EAEYXOL TV TOTMV
Xpnowomnowovpe “Key extends Hashable ”
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Mapdadeiypa: Oupd TrpoTEPAIOTNTAG

interface Comparable< I >{
boolean lessThan( | );

5

class PriorityQueue< @m> {
T queue[]; ...

void insert( T 1)
... if (t.lessThan(queueli]) ...

}

T remove() { ... }

‘Eva teAguTaio Trapadsiyua ...

interface LessAndEqual< I >{
boolean lessThan( l);
boolean equal(  1);
}
class Relations< C extends LessAndEqual <C>>extends C {
boolean greaterThan(Relations< Ca){
return a.lessThan(this);
}
boolean greaterEqual(Relations< Ca){
return greaterThan(a) || equal(a);
}
boolean notEqual(Relations< Caf{..}
boolean lessEqual(Relations< Cai..}




YAotroinon Twv Generics

« Alaypa@n Tunwv (type erasure)
- O €Aeyxog TUNWV KOTA Tn HETAPPOCH XPNOWONOLEl Ta generics
- 2Tn ouvéxela o compiler anaAAoigel Ta generics PEOW dlaypaPng
* AnAadn petayAwttidel List<T> o€ List , T og Object , kat
NPOCBETEL AUTOUATEG LETATPONEG TUNWYV (casts)

» Ta generics TnG Java d¢gv gival oav ta templates tng C++
- O1dnNAwoelG Twv generics EAEYXOVTalL WG NPOG TOUG TUNOUG TOUG
- Ta generics petagpdgovtal anag
« Aev AapBavel xwpa Kanowa oTiyotunonoinaon (instantiation)
* O napayopevog KWALKAG OV SLIOYKWVETAL
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