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NMoAupop@IouOG UTTOTUTTWYV

Franz Marc, Fate of the animals, 1913

KwoTrg Zaywvag <kostis@cs.ntua.gr>
Nikog MNMatractrupou <nickie@softlab.ntua.gr>

Person p;
« Eival To napandvw pia dnAwon 4TL TO p €ival pa avagopd
o€ €Va AVTIKEIPEVO TNG KAAONG Person,;
* 'OxL aKpBWG — 0 TUMOG Person PNOPEL va NEPANAUPBAVEL
QVOQOPEG OE AVTIKEIEVA AAAWV KAAOEWY

* Auto 81011 n Java unootnpiel NOAULOP@LOUS UnoTunwy
(subtype polymorphism)
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Mepiexoueva

* YAonoinon dlanpoowneiag Twv KAdoewyv
* Enéktaon Twv KAGoswv

* Enéktaon kat uhonoinon

* [1ToAAaNAAR KANPOVOUIKOTNTA

* [NapapETPIKOTNTA HECW YEVIKWV HEBODWV (generics)
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AlatrpoowTreieg (interfaces)

* 'Eva npwtétuno pedddou (method prototype) anAwg divel
TO OVOMQ TNG HEBOGBOU Kal TOV TUMNO TNG — OXL TO CWHA TNG

* OLdanpoowneieg givat CUAOYEG and NPwTOTUNA HEBOdWV

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

}
* M KAdon pnopei va dnAwaoet 6TL UAOMOLEL pia
OUYKEKPIUEVN dlanpoowneia
* MeTd npEneL va NApEXEL OPLOUOUG public PEBOOWY Ol
onoiot Talplalouv UE EKEIiVOUG TNG dlanpoowneiag
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Mapadciypara

Mati XpNoIYOTTOIOUUE SIATTPOCWTTEIEG;

public class Icon implements Drawable {
public void show(int x, int y) {
<. OOUO THG UEBOOOD ...

}
public void hide() {

<. OOUOL THS UEBOOOU ...
}

... TEPLOOOTEPES UEDOJOL Ko e ...

}

public class Square implements Drawable, Scalable {
<. TIPETEL VO, DAOTIOLEL 0AEG TIG UEBOIOVS OADV TWV JLATPOTWTEIDYV ...

}
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* M dlanpoowneia pnopei va uhonoleital and NOAAEG
OlAPOPETIKEG KAAOELG:

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

* To 6vopa TnG dlanpoowneiag pnopei va xpnotponotndel
WG €vag TUNog avagopdag:

Drawable d;

d = new Icon("il.gif");
d.show(0,0) ;

d = new Oval (20,30) ;
d.show(0,0) ;
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NMoAupop@PIOUOG ME DIATTPOCWITEIEG

‘Eva 110 OAOKANPWHEVO TTAPADEIYHO

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

* H napandavw pEBodoG ival MOAULOPPIKK: N KAAOT Tou
QVTIKEILEVOU MOU avaPEPETAL and TNV NAPAPETPO d eV
€ival yvwoTh KAaTta To XpOvo PETAPPAONG

* To poévo nou ival yvwoTo €ival OTL €ival pua KAaon nou
uAonolei Tn dlanpoowneia Drawable (implements
Drawable) KOl KOTA OUVENEL €ival L KAAOT) Mou €XEL
HEBOOOUG show Kal hide ol onoieg pnopouv va KAnouv
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* H endpevn dlagavela deixvel TN dLANPOCWEIN HaG
KAGonG Worklist nou €ival pua cuAAoyn ano
QVTIKEIYEVA String

* H kAGon neplexet peBOOOUG E TIG ONOIEG UNOPOUNE

- VO NPOCOECOUNE Eva QVTIKEIUEVO OTN CUAANOYN,

- VO 0QALPECOUNE VA AVTIKEILEVO and Tn CUAAOYR, Kal
- va EAEYEOUE KATA NOCO U CUAAOY €ival KevA A OXL
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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

w3/

boolean hasMore() ;

/**

* Remove one String from the worklist and return it.
* There must be at least one element in the worklist.
* @return the String item removed

=Y

String remove () ;
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2XOAIa OTIG SIATTPOCWTITEIEG

* H Unapén oxoAiwv ivat onuavTikA ya pa dlanpoowneia,
OLOTL BEV UNAPXEL KWOLIKAG WOTE O AVAYVWOTNG/XPAOTNG
va KATAaAAGBeL TL (OKoNeUEL va) KAveL N KABe PEB0dOG

* H dwnpoowneia tTng Worklist dev npoodlopilel kanola
OUYKEKPLIUEVN dopA A TagIvOunNon: KNopei va uAonoleitat
anod pia oToifa, pia oupd, o oupd NPOTEPALOTATWY, A
anod kanola GAAn dopun

* Oa TNV UAOMOLOOUUE WG OTOoIBA, HECW CUVOEDENEVNG
AioTag
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/**
* A Node is an object that holds a String and a link
* to the next Node. It can be used to build linked
* lists of Strings.
*/

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

/**
* Node constructor.
* @param theData the String to store in this Node
* @param thelLink a link to the next Node
W]
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; // top Node in the stack

/**
* Push a String on top of this stack.
* @param data the String to add
7/
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
W/

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 Trapadsiypa Xxpnong

Worklist w;

w = new Stack() ;

w.add ("o MNapaokeuvag.") ;

w.add ("Bag, ");

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

« 'E€000G: Bag, Pag, Pac, o MNapaokevdc.
* AAN\eG UNonoloEIG TNG KAGoNG Worklist eival mBaveg:
HE XPAON Queue, PriorityQueue, K.Q.
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ETrékTaoNn TWV KAAOEWV

MepioodTePn Java
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Mep1ooOTEPOG TTOAUHOPPIOUOG

* Oa doUupe pa GAAN, No NOAUNAOKN, NNy NOAULOPPIOHOU
* M kAGon pnopei va napdyetat anod pua GAAn, Be Xprnon
NG AEENG KAEDi extends

Q¢ napadelypa Ba opicoupe pla KAGon PeekableStack
n onoia €ivat cav tnv KAGon Stack, aAAG €xEL €Eniong pLa
HEBODO peek NOU £EETALEL TO OTOLKEIO TNV KOPUPH TNG
OToiBag Xwpig OpwG va To agalpei 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 KAGon PeekableStack ENEKTEIVEL TNV KAAON
Stack, KAnpovoueil OAeG TIG HEBOdOUG Kal Ta Nedia NG

(Katt T€Tolo 0 ouppaivel pe TIG dlanpoowneieg: étav
Hla KAGon uAorolei pa dlanpoowneia, To HOVo nou
avaAapBavel eival pa urnoxpEwon va UAOMOLANOEL
Kanoleg nebddoug.)

* EKTOG and KAnpovoulkdTNTA, N ENEKTACH TWV KAAOEWV
odnyei Kat o€ NOAUHOPPLONO
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Stack sl = new PeekableStack() ;
PeekableStack s2 = new PeekableStack();
sl.add("drive") ;

s2.add("cart") ;

System.out.println (s2.peek()) ;

Mpoocéefte OtL Lo kKAnon s1.peek () 6¢ Ba Arav
VOULUN, TtapoAo mou n s1 eival pla avadopd oe
€va avtikeipevo ¢ kAaong PeekableStack.
OL Aeltoupyieg ou emitpémovtal otn Java
kaBopilovtal anod 1o oTATIKO TUTO TNG avaPopag
Kall Oyt oo TNV KAAON TOU OVTIKELUEVOU.
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EpwTtnon

ATtravtnon

* H ulonoinon g pebddou peek dev ATAV N NLO

QnodOTIKA:
public String peek () {
String s = remove() ;

add(s) ;
return s;

* [aTi 6ev KAVOUPE TO NAPAKATW;

public String peek() {
return top.getbData() ;
}
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* To nedio top TNG KAAONG Stack £€xel ONAwOel private
* H kKAGoOn PeekableStack d€ UNOPEL va TO NPOoneEAATEL

« [a pa no anodoTikr pEBodo peek, N KAAON Stack
NPENEL VO KATAOTAOEL TO NEdi0 top 0paTd OTIC KAACELG
Nou TNV €NEKTEIVOUV

* AnAadn npénet va To ONAWOEL WG protected avTi yIa
private

* 2UVABNG NPOKANON OXEOLAOUOU VIO AVTIKEWEVOOTPEPEIG
YAWOOEG: NWG 0 OXEOLAOUOG Ba KAVEL EUKOAN TNV
enavaypnoonoinon HeBddwV PECW KANPOVOUIKOTNTAG
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AAucideg KANPOVOMIKOTNTAG

H kKAdon Object

* 2Tn Java, o KAAon pnopei va €xel NOAAEG KAAOELG Moy
napdyovtal anod auth

* [ v akpipela, 6Aeg ot KAGoeIG TNG Java (ekTog and
Hia) napayovtatl and kanowa GAAN KAGon

* Edv otov oplopod pag kKAGong dev npoodlopidetal Kanola
npotaon extends, n Java autOUOTO EVVOEL:
extends Object

* H kAGon Object €ival n NnpwTapxIkn KAAon tng Java
(0ev napayetat and Kanowa aAin)
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* 'OAecg ol KAGOEIG napayovTal, Aueca f EPecda, anod tTnv
NPOKABOPLOUEVN KAGON Object
- (ekTbG QuUOIKA and TnVv KAAoh Object)
* 'OAeg oL KAAOEIG KANPOVOROUV HEBOOOUG anod TNV KAAoN
Object, yla napadeLypa:
- getClass, €NOTPEPEL TNV KAGCN TOU AVTIKEIEVOU
- toString, YlO LETATPOMNA TOU AVTIKEEVOU OE String

- equals, Yl0 oUYKpLON HE GANQ QVTIKEIpEVA

- hashcode, yl0 UNOAOYIONO €VOG OKEPAIOU (int) NOU AVTIOTOLXEL
OTNV TIUA TOU KwdIKOU KaTakeppaTiopou (hash code) tou
QVTIKEIPEVOU

- K.AM.
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YTrepKAAuyn KAnPOVOUNMEVWY OPICHWV

+ Kdanoleg @opEG pnopei va BENOUPE va enavakabBopiooupe
TN AETOUPYIKOTNTA UOG KANPOVOUNUEVNG HEBGOOU

* AuUTO O¢ viveTal Pe XpAON KANOLOU E0IKOU KATOOKEUAOTH):
€VOG VEOG OPLOMOG HIOG HEBODBOU QUTOHOTA UNEPKAAUNTEL
(overrides) €vav KAnpoOvOUNUEVO OPLOUO TOU Blou
OVOMOTOG Kal TUNOU
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Mapadeiypa utrEpKAAUYNG

* H kAnpovounuévn pEB0dOG toString AnNAWG ocuvoualel
TO OVOMA TNG KAAONG KAl TOV KWOIKO KATAKEPHATIOMOU
(o€ pop@r) dekaetcadlkou aplOpouU)

* Me GAAa AOyLa, o0 Kwdkag TnG default pebddou Tunwvel
KATL oav TO €ENG: Stack@b3d42

* M €0Kr pEBOOOG toString 0T HEBODO Stack, oav
TNV NOPOKATW, KNOPEL VO TUNWOEL £VA MO JIEUKPIVIOTIKO
MAVUMQ:

public String toString() ({

return "Stack with top at " + top;
}
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lepapyieg KANPOVOUIKOTNTAG

* H ox€on KAnpovouukdTNTAG ONUIOUPYEL pia Llepapxia

* Higepapxia auth eivat Eva d€vdpo pe pida Tnv KAGon
Object

* 2€ KANOLEG NEPINTWOELG Ol KAAOEIG ANAWG ENEKTEIVOUV N
Hia tTnv GAAn

*  2€ GAAEG NEPINTWOELG, N LEPAPXIA TWV KAACEWVY KaL N
KANPOVOWIKOTNTA XPNOLonoouvTal oUTwG WOTE O
KWALKAG Nou €ival Koo yla NEPLOCOTEPEG anod Hia
KAQOELG VO undpxeL HOVO O€ A KovA BaCIKr KAGoN
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AUO KAAQOELG HE TIOAAA KOLVA oTolXEla — aAAQ
Kapio Sev elval pia armAn eméktacn tng AAANG.

public class Label ({
private int x, y;
private int width;
private int height;
private String text;
public void move

(int newX, int newY)

{ {

X = newX; X = newX;

Yy = newyY; y = newyY;
} }
public String getText () public Gif getImage ()
{ {

return text;

} }

} }

public class Icon {
private int x, y;
private int width;
private int height;
private Gif image;
public void move
(int newX, int newY)

return image;
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O kwbkag kot ta Sedopéva o eivat kowva
gxouv e€axBOel oe pa kowvn “Baoikn” kKAaon.

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

public class Label
extends Graphic {
private String text; private Gif image;
public String getText () public Gif getImage ()
{ {
return text;
} }
} }
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public class Icon
extends Graphic {

return image;

‘Eva TpéBAnpa oxediaouou

* [1OANEG QOPEG dTAV YPAPOUE TOV B0 KWAIKA Eava Kal
Eavd, okeEQTOMOOTE OTL 0 KWAIKAG AuTOG Npénet va “Byel”
O€ o ouvapTnon (o€ pia pEodo)

* 'Otav ypaywoupe TIG idleg peBOdoUG Eava kal Eava,
OKEPTOMAOTE OTL KANowa HEBodOG npenel va “Byel” o€ pa
KowA Baotkf KAGon

* Onote ival KOAG va KATAAGBOULE VwPIG 0TO OXEOIAOUO
KATA NOOO undpxel avaykn yla KOWVEG BACIKEG KAAOELG,
npLv YPAywoupe apkeTO KwOLKa o onoiog Ba xpeldleTal
avadlopyavwon
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YTroTUTrol Kol KANPOVOMIKOTNTA

* M napaydpevn KAGon givatl €vag unotunog
* And nponyoupevn OIAAEEN:

Evac unotumog ivat Eva UTOOGUVOAOD TWV TLUWV KATTOLOU TUTTOU,
aAAa vrtootnpilel Eva UTTEPOUVOAO TWV AELTOUPYLWYV TOU.

* Katd to oxedlaopd TnG lEpapxiag Twv KAACEWY,

) ' ] Zxfipa
NPENEL VA OKEPTOHOOTE TNV KANPOVOUIKOTNTA ‘
NG AEITOUPYIKOTNTAG TOUG MoAunmAeupo
* 'Ouwg oL “QUOIKEG” lepap)Xieg dev eival navta |
TetpamAegvpo

0,TL Mo KATAAANAO pnopei va undapéetl 6oov
a@opd oTnNV KANPOVOUIKOTNTA TWV AEITOUPYIWV Tetpdywvo
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ETéKTOON KOl UAOTTOINON
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EtrékTaon Kai uAotroinon

ATTAEG TTEPITTTWOEIG

* OLKAGOEIG UNOpPoUV Va XPNOLOMNOLAO0UV TIG AEEELG
KAEOId extends KAl implements CUYXPOVWG

* [ KGO KAGON, N uAonoinon evog cUCTAUOTOG Java
KpaTAEL NANPOYOPIES VIO APKETEC WOLOTNTEG, ONWG YId
napadelypa:

A: T Stampoowneieg mou n KAAon VAoToLel

B: tic ueBddoug mou eival umoxpewpEVN va oploel
I T ueBodoug mou opilovtal yia TNV KAAoN

A: ta nedia mou neplhapBavel n kKAaon
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* 'Evag oplopog peboddou ennpeddel pévo to I
* 'Evag oplopog nediou ennpeadel povo to A

* M dAAwon implements ennpeddel Ta A Kal B

- 'OAeg ol danpoowneieg npoobETovTal oto A
- 'OAeg o1 pEBodoL Toug NnpooBETOVTAL 0TO B

A: T Stampoowrneleg mou n KAAon VAoTtoLel

B: Tic pebodoug mou eival utoxpewpEVN va oploel
I tig ueBo6Sdoug mou opilovrtal yla TV KAAon

A: tanedia mou nmeplthapBavel n kKAaon
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H 8U0KOAN trepitrTwon

To TTPONYOUNEVO TTAPADEIYUA HOG

* M dAAwon extends ennpedlel OAEG TIG NANPOYOPIEG:
'OAeg oL dlanpoowneieg TNG BACIKAG KAGAONG npooBETovTal oTto A

'OAeg oL pEBodoL nou unoxpeouTal n Bactkr) KAGon va opioel
npocBETovTalL 0To B

'OAeg o1 péBodol NG Bacikng kKAGong npoagBETovtal oto I
'OAa ta nedia TnG Baoikng kKAGong npooBETovTaL 0To A

A: T Stampoowrneleg mou n KAAon UAoToLEl

B: t1g uebodoug mou eival umtoxpewEVN va OpLoel
I T peBodoug mou opilovtal yia TNV KAAon

A: ta nedia mou nmepltAapBavel n kKAaon
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public class Stack implements Worklist {..}
public class PeekableStack extends Stack {..}

* H KAGoOn PeekableStack £X€l WG:
- A: ™n dlanpoowneia Worklist, and KAnpovoud

- B: TG unoxpewoelg yia uhonoinon Twv HEBOdwV add, hasMore,

KOl remove, €NiONG and KAnpovoud

- I 11g peBbddoUG add, hasMore, KOl remove, KANPOVOUNUEVEG,

o6nwg eniong kat tn OikA NG HEB0SO peek
- A: 10 nedio top, €NiONG KANPOVOLINUEVO

Meploodtepn Java

36




Mia paTid oTIG abstract KAACEIG

TeAikég (£inal) KAAoEIG Kal péBodol

* [Mapatnpeiote 6TLTO [ €ival ungepouvoAo Tou B: n kKAGon
NPENEL VA €XEL OPLOUOUG YIa OAEG TIG HEBOGDOUG
* H Java ouvAbwg anattei To napandvw

* OLKAGoEIG pnopouv va anaAAayouv and auThyv Tnv
unoxpEwon e To va OnAwBouv apnpnuUEveg (abstract)

* M abstract KAGon pnopei va xpnotonotndei pévo wg
BaoikA KAGon

* (AUTO onuaivel 6TL dev pnopouv va dnpoupyndouv
QVTIKEIPMEVA TNG OUYKEKPIUEVNG KAGONG.)
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* [leplopiCouv TNV KANPOVOUIKOTNTA

- O TeAKEG KAAOELG OE NOPOoUV VA ENEKTABOUV KL OL TEAIKEG
HEBOdOL Toug BE unopouv va EavaoploTouv

* [Mapddetyua, n KAGon
java.lang.String

* H Unapén TEAKWV KAGCEWV €ival CNUAVTIKI VIO QOQAAELD

- O npoypappaTIoOTAG HNopel va eAEYEEL NAAPWG TN cupnepupopd
OAwV Twv UNOKAGOEWY (Kal KaTA ouveNela TwY uNnoTUnwv)

Zny.: H dnAwon £inal ptropei va xpnoigoTtroin®ei kal o€ Tedia: eKei, To
final onpaivel 611 PTopei va avaTedei TiuR pévo pia @opd oTo TTEdio
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MoAAaTTAR} KAnpOVOUIKOTNTA
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MoAAa1TA} KAnpovouikoTnTa (Mmultiple inheritance)

* 2€ KAnoleg YAWooeg (6nwg n C++) a KAGon pnopei va
EXEL NEPLOOOTEPEG aNO Hia BACIKEG KAAOEIG

* [apddeypa: €éva noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax

W

MultiFunction

* Emgavelakd, téoo n onuactoAoyia 600 Kal n uAonoinon
QaivovTtal EUKOAEG: N KAAoN anAd kAnpovopei OAa Ta
nedia Kat TIG HEBOGdOUG TWV BACIKWY TNG KAACEWV
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MpoBARMATO CUYKPOUCEWYV

To po6BAnua Tou diapavTtiou

* OLOl0POPETIKEG PAOIKEG KAAOELG €ival AOXETEG HETAEU
TOUG KaL UNOPEL va PNV €X0oUV OXEBLOOTEL £TOL WOTE va
ouvduadovTal

* [Na napddelypa, TG00 N KAAON Scanner 00O Kal N Fax
HNoPEl va €X0uV opioel pa PEB0dO transmit

* To epwTnua givat: TL NPENEL va CUMPBEL OTaV KOAECOUUE
N HEB0OO MultiFunction. transmit;
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* M kKAGon pnopei va KAnpovopel and thnv idla Baotkn

KAGON HEOW NEPLOCOTEPWY TOU £VOG povonaTiou
A
B C

e

* Ed&v n kKAdon A opicel €va nedio x, TOTE TOOO N B 60O Kal

n C €Xouv €va

* AnAadn n kKAGon D €xeL OUO TETOLA NEDIQ;
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To poBAnua gival eAUCIHO, aAAd...

Zwn XwpEig TTOAAATTAR} KANPOVOMIKOTNTO

* M yAwooa nou unootnpidel NOAAANAR KANPOVOULKOTNTA
NPENEL va €XEL KANOLOUG HNXAVIOHOUG XEIPLOMOU auTwV
TwV NPOoBANUATWY

* BePaiwg, dev eivat OAa Ta NPOoPARUATA TOCO NOAUNAOKQ

* Opwg, TO BACIKO EPWTNHA Eival: TO NAEOVEKTHUATA NOU
NPOCPEPEL N NOAAANAL KANPOVOUIKOTNTA a&ifouv TNV
NPOCOETN NOAUNAOKOTNTA OTO OXEDIOOUO TNG YAWOOAG;

* OLoxedlooTeG TNG Java Atav (kat eivatl) TG yvwung oTL n
NOAAANAR KANPOVOUIKOTNTA OeV AEilEL TOV KOMO
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* 'Eva nAgoveKTnUa TNG NOAAANANG KANPOVOUIKOTNTAG
eival OTL pa KAGon PNopei va €XEL apKETOUG
OLOQPOPETIKOUG PETAEU TOUG TUNOUG (N.X. Copier Kal

Fax)

- AuT6 pnopei va yivel otn Java pe xpAon dlanpocwnewy: pia
KAGON pnopei va uAhonolel Evav aneploploto aplBpd and
dlanpoowneieg

* 'Eva eninA€ov nAeovEKTNUA gival n duvatoTnTa
KANPOVOMLAG AElToupYIKOTNTAG and NOANANAEG BACIKEG

KAQOEIG
- AuTo6 eival dBuokoAdTEpPO va yivel o€ pa yA\wooa oav T Java
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NMpowBnon (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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MoapapeTpIkOTNTA HEOCW Generics
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AvuTtrapéia yevikwv KAdoswyv oTig Java 1.0-1.4

To nponyoupevo napadelypa KAAGoNG Stack OpioTNKE WG
Hwa otoifa andé cupBoAooElpEG

Katd ouvénela, 0 pnopei va enavayxpnotponotnbei yia
oToiBeg AWV TUNWV

2Ttnv ML pnopoucape va XpnOLOonoOIOoULE HETARBANTEG
TUNWV Yla NEPINTWOELG OAV KAL QUTEG:

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

H Ada kal n C++ €xouv KATL napopolo, aAAd 6xL n Java
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Zwn Xwpig YeVIKEG KAAoelg oTig Java 1.0-1.4

* Mnopoupe va opicoupe Ui oToifa TNG onoiag ta

oTolKElO €ival AVTIKEIUEVA TNG KAAONG Object

* O TUNOG Object €ival 0 NLO YEVIKOG TUNOG TNG Java Kal

nePNaPBAveL OAEG TIG AVAPOPEG

+ Katd ouvenela o oplopoG HEOW TNG KAAONG Object

ENITPENEL OE AVTIKEIUEVA ONOLOCONNOTE KAGONG va
TonoBetnBouv ot oToifa

To napandvw NPocPEPEL KANOLOU £i00UG NOAULOPPLOUO
unoTunwv

Meploodtepn Java 48




public class GenericNode ({
private Object data;
private GenericNode link;
public GenericNode (Object theData,
GenericNode thelink) ({
data
link

theData;
thelink;

}
public Object getData() {

return data;

}
public GenericNode getLink() {
return link;

}
}

Katd mapopolo tpormno, Ba unmopoUca e va OplooUE TNV
kAdon GenericStack (kat pla GenericWorklist
Sdtanpoowrneia) pe xprion Object otn B¢on tng String
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MeiovéKTnua

* [a va avaKTACOUUE TOV TUMO TOU AVTIKEWWEVOU OTN
oTtoifa, 6a npénet va xpnowonotjooupe €va type cast:

GenericStack sl = new GenericStack() ;

sl.add("hello") ;
String s = (String) sl.remove();

* To napandavw paAAov dgv gival OTL Mo QIAKS yia Tov
NPEOYPOUHATIOTH

* Eniong dev eival 6TL o anodoTIKO 0€ XpOVO EKTEAEONG:
n Java np€net va eAEyEEL KATA TN OLAPKELA EKTEAEONG
TOU NPOYPAUATOG OTL TO type cast enttpéneTal —
OnAadr OTL TO AVTIKEIPEVO €ival NPAYyHATL Eva String

Meploodtepn Java 50

AAAO PEIOVEKTNHO

* OLnpwtdyovol TUNoL NPENEL NPWTA va anodnkeubouv oe
€va avTiKeipevo edv BEAoUPE va TouG BAAOUPE OE HIa
otoifa:

GenericStack s2 = new GenericStack() ;
s2.add (new Integer (42))
int i = ((Integer) s2.remove()) .intValue()
* To napandvw €ival eninovo kat 6xt 6,TL No anodoTIKO
* H kAdon Integer €ival n NnpokaBoplopEVN KAGON
nepLtUAlypa (wrapper class) yla Toug akepaioug

* Yndpxel pia TETola KAGON yia KABe npwtdyovo Tuno
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Mpaypatikd Generics (Java 1.5, “Tiger”)

* —eKlvwvTag he tn Java 1.5, n Java €xel generics, OnAadn)
NOPAUETPIKEG NOAULOPPIKEG KAACELG (KL dLaNPOOWEIER)

* H ouvtagn Toug polddel pe tn ouvtagn twv C++ templates

public class Stack<T> implements Worklist<T> ({
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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Xpnoipotroinon Twv Generics

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

String s = sl.remove() ;

s2.add (42) ;
int 1 = s2.remove() ;
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Java 1.0 Evavri Java pe Generics

class Stack {
void push (Object o) {

class Stack<T> {
void push (T a) {

} }
Object pop() { ... } T pop() { ... }
} }
String s = "Hello"; String s = "Hello";
Stack st = new Stack(); Stack<String> st =

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

st.push(s) ;
s = (String) st.pop(); s = st.pop() ;
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Marti dev UTTAPSAV generics OTIG TTPWTEG Java;

* YnApEav apKETEG NPOTACELG VIO ENEKTAON
* 2€ OUPQWVia pe Toug Bactkoug okonoug TNG YAwooaGg

* Opwg “o dlapoAog gival oTIG AeNTOUEPELEG”, ONWG:
- Tunapevépyeleg £xeL n UNapgn generics yla tn dladikacia
€AEYXOU TwV TUNWV;
- [Mowog eival 0 KaAAUTEPOG TPOMNOG Va Yivel N uhonoinon;

* Mnopei n apnpnuévn pnxavr tTng Java va unootnpigetl ta
generics;

* Av val, pEow npdéobetwv bytecodes 1 pe kanolov GAAo TpOMo;
* Méow EexwploTol KwdKa yia KABE oTiydTUNO;

* 'H péow Ttou idlou kwdika (He XpAon casts) yia OAa Ta
OTIYUOTUNG;

To Java Specification Request (JSR 14) evowuatwenke otn Java 1.5
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Generics otn Java 1.5 (“Tiger”)

* Y108eTABNKE N ouvTagn nou POALG idape

* [1pooTEBNKE auTtoOpaTn petatponr boxing + unboxing

TiL0a ypddape xwpic AUTONATN HETATPOT Tiypadoupe otn Java 1.5

Stack<Integer> st =
new Stack<Integer> () ;
st.push (new Integer (42)) ;

Stack<Integer> st =
new Stack<Integer>() ;
st.push (42) ;

int i = (st.pop()) .intValue(); int i = st.pop():
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O1 TUTTOI TWV generics Tng Java eAéyxovrai

Mapdderypa: Mivakag KATAKEPUATICHUOU

* M yevikA KAGON Hnopei va BEANOEL va XPNOIUOMNOLAOEL

AELITOUPYIEG OE QVTIKEIUEVA EVOG TUNOU-NAPAUETPOU

Mapddelypa: PriorityQueue<T> .. if x.less(y) then ..

* AUo niBaveg npooeyyioelg:
- C++: Katd 1o xpodvo ouvdeong (linking) eAéyxetal To Katd néoo
OAeG oL Aettoupyieg pnopouv va enthubolv
- Java: OL tunol eAé€yxovtal oTaTika Kat O Xpeldletal va yivel
KANOLOG €AEYX0G TWV generics KaTd To XpOvo ouvoeong
* AutA n npoogyylon enPBAANEL OTO NPOYPAUUA VA EXEL
NANPO@OpPIa yia Tov TUNO TNG NOPAUETPOU

* Mapdadelypa : PriorityQueue<T extends ...>
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public interface Hashable {
int HashCode() ;

}i
class HashTable <Key extends Hashable, Value> {

void Insert(Key k, Value v) {
int bucket =(k.HashCode() ;

InsertAt (bucket, k, v);

H éxopaon mpénet va unv metdel oo

KaTd TN ddkacio EAEYYOL TV TOT®V.

Xpnowonowovpe “Key extends Hashable”
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Mapddeiypa: Oupd TTPOTEPAIOTNTAG

public interface Comparable<I> {
boolean lessThan(I)

};
class PriorityQueue extends Comparable > {

T queuel];
void insert (T t) {
. if (t.lessThan(queue[i])

}

T remove() { .. }

‘Eva TeAguTaio Trapddeiyua ...

public interface LessAndEqual<I> {
boolean lessThan(I) ;
boolean equal (I) ;

}
class Relations<C extends LessAndEqual<C>> extends C ({

boolean greaterThan (Relations<C> a) {
return a.lessThan(this);

}

boolean greaterEqual (Relations<C> a) {
return greaterThan(a) || equal(a);

}

boolean notEqual (Relations<C> a) { ... }

boolean lessEqual (Relations<C> a) { ... }




YAoTtroinon Twv Generics

+ Awlaypan TUnwv (type erasure)
- O €heyxog TUNWVY KaTA TN METAPPACH XPNOlonoLEl Ta generics
- 2Tn ouveExela o compiler analeipel Ta generics peow dlaypagng

* AnAadr petayAwTTifel List<T> 0c List, T 0¢ Object, Kal
NPOCOETEL AUTONATEG HETATPONEG TUNWYV (casts)

* Ta generics TnG Java d¢gv gival oav ta templates tng C++
- O1dnAwoelg Twv generics eAEyXovTal WG NPog TouG TUNOUG TOUG
- Ta generics petagpalovtal anag
* Aev AapBavel xwpa kdnowa otypotunonoinon (instantiation)
* O napayouevog kwdlkag O dlOYKWVETAL
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