[MeploodTeEPN Java

NMoAupop@Iou6G UTTOTUTTWYV

Franz Marc, Fate of the animals, 1913

KwoThg Zaywvag <kostis@cs.ntua.gr>

Person p;
* Eival To napandvw pa dnAwon 6TL To p €ival pa avagopd
O€ €va QVTIKEIUEVO TNG KAAONG Person,;
* ‘OxLakplBwc—0o 7UrMo¢ Person HUNopPEi va nepMapBAvEL
QVOQOPEG OE AVTIKEIHEVA AAAWV KAACEWV

* AuUTO 010TL n Java unooTtnpiel NOAUPOP@LOUOS UNoTUNWY
(subtype polymorphism)
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Meprexopeva

* YAornoinon dlanpoowneiag Twv KAAoEwv
* Enéktaon Twv KAAoEWV

* Enéktaon kat uhonoinon

* [ToAAaNAR KANPOVOULKOTNTA

* [1apapETPIKOTNTA HEOW YEVIKWV PEBOOWV (generics)
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AlatrpoowsTreieg (interfaces)

* 'Eva npwrétuno pebddou (method prototype) anAwg divel
TO OVOUQ TNG HEBOGDOU Kal TOV TUMNO TNG—OXL TO CWHA TNG

* Owdanpoowneieg eivat UANOYEG and NPwWTOTUNA HEBOdWV

public interface Drawable {
void show(int xPos, int yPos);
void hide() ;
}
* M kAdon pnopei va dnAwaoet 6TL uAonolei pia
OUYKEKPIUEVN dlanpoowneia
* MeTa npEneL va NapEXEL OPLOUOUG public HeEBOOWV OL
onoiol TalplalouV PE EKEIVOUG TNG dLaNPoowneiag
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Mapadeiypara

MNarti XpnoipotroloUpe SIATTPOOWTTEIEG;

public class Icon implements Drawable {
public void show(int x, int y) ({
... OOUOL THS pUeBoooU ...

}
public void hide () ({

... OOUO. THS UEBOOOU ...
}

... TEPLOTOTEPES UEBOJOL KKau Tedio....

}

public class Square implements Drawable, Scalable {
... TIPETEL VO. DAOTIOLET 0AES TIS 1eBOIOVE OADV TV J1ATPOTOTELDY ...

}
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« M danpoowneia pnopei va ulonoteitat and NoANEG
OlOPOPETIKEG KAAOELG:

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

* To 6voua tnG dlanpoowneiag Hnopei va Xpnoonotnoei
WG €vag TUnog avageopdag:

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@PICHOG ME DIATTPOCWITEIEG

‘Eva 110 OAOKANPpWHEVO TTAPAdEIYMO

static void flashoff (Drawable d, int k) {
for (int i = 0; i < k; i++) {
d.show(0,0) ;
d.hide() ;
}
}
* H napandavw pEBodog ivatl MOAULOPPIKN: N KAAOT TOu
QVTIKEILEVOU MOU ava@EPETAL and Thv NAPAPETPO d dev
eival yvwoTh Katd To XpOvo HETAPPAoNG

* To povo nou gival yvwoTtod gival 6Tt givatl pua KAGon nou
uAornolei Tn dlanpoowneia Drawable (implements
Drawable), KOl KOTA OUVENELA €ival P KAAOT NOU €XEL
HEBOOOUG show Kal hide ol onoieg pnopouv va KAnouv
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» H endpuevn dagdvela deixvel Tn dlanPoownEeia oG
KAGonG Worklist nou €ival pua cuAAoyA anod String
QVTIKEIPEVQ

* H kAdon neplexel peBOdOUG LE TIG OMNOIEC PNOPOUUE

- VO NPOCBOECOUE €Va AVTIKEIPEVO OTN OUAAOYH,

- VA aQALPECOUE €va avTIKEpEVO and Tn cuAloyr, Kal
- va eAEYEOUUE KATA NOCO pla oUAAoyn €ivatl Kevi 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

23/

boolean hasMore() ;

/**
* Remove one String from the worklist and return it.

2XOA10 OTIG SIATTPOCWTTEIEG

* H Unap&n oxoAiwv €ival onpAvTIKA YA KA dlanpoowneia,
OLOTL BEV UNAPXEL KWOLIKOG WOTE O AVAYVWOTNG/XPAOTNG
va KATAAABEL TL (OKoNeUEL va) KAveL N KABe pEBodoG

* H danpoowneia TNG Worklist dev Npoodlopilel Kanowa
OUYKEKPUEVN dOUA A TAELVOUNON: KNoPEi va uAonoleital
and pa oToifa, pa oupd, f KATL GAAO

* Oa TNV UAONOIOOUNE WG OTOoIRA, HECW CUVOEDEUEVNG

* There must be at least one element in the worklist. 7\(0’TGQ

* @return the String item removed

*/

String remove() ;
}
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[ **

* A Node is an object that holds a String and a link (i

* to the next Node. It can be used to build linked
* lists of Strings.
=2/

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
*/
public Node (String theData, Node thelLink) {
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
e
public Node getLink () ({
return link;

}
}
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/**

* Test whether this stack has more elements.

/** * @return true if this stack is not empty
* A Stack is an object that holds a collection of &7
* Strings. public boolean hasMore () ({
*/ return (top '= null);
public class Stack implements Worklist { }
private Node top = null; // top Node in the stack y
* %
/** * Pop the top String from this stack and return it.
* Push a String on top of this stack. * This should be called only if the stack is
* @param data the String to add * not empty.
*/ * @return the popped String
public void add(String data) { */
top = new Node (data, top) ; public String remove() {
} Node n = top;

top = n.getLink() ;
return n.getData() ;
}
}
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‘Eva mrapadsiypa Xxpnong

Worklist w;

w = new Stack() ;

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

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

System.out.print (w.remove()) ; E1TéKT(x0'r] TWV KAJOEWV

System.out.print (w.remove()) ;
System.out.println(w.remove()) ;

+ 'E€0d0G: Bag, Pacg, Poag, o MNapaocrevdc.
* AAN\eG UNOMOIAOELG TNG KAAONG Worklist eival mBaveg:
HE XPNON Queue, PriorityQueue, K.Q.
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Mep1ooo6TEPOG TTOAUNOPPICHOG

* Oa doupe pa GAAN, No NOAUNAOKN, NNy NOAULOP@IOUOU

* M KAGon pnopel va napdayetatl and pia aAAn, e XpRon
NG AEENG KAEDi extends

Ma napadelypa: Ba opiocoupe pa KAGon PeekableStack n
ornoia givat oav Tnv KAAon Stack, aA\G €L eniong pa
HEBODO peek Nou €EETALEL TO OTOLXEIO OTNV KOPUPH TNG
OToiBag XwpiG OUWG va TO AnNOPaKPUVEL 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 €NEKTEIVEL TNV KAAON
Stack, KAnNpovopei OAeG TIG HEBOdOUG Kal Ta Nedia TNG

(KaTL T€tolo 0g oupBaivel pe TIG dlanpoowneieg: oTav
Ul KAGon uAonolei pa dianpoowneia, To pévo nou
avaAapBavel eival pa unoxpEwaon va UAONOLNOEL
Kanoleg pebddoug.)

* EKTOG and KAnpovoulkOTNTA, N ENEKTACH TWV KAAOEWV
odnyel KalL o€ NOAUHOPPLOUO
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Stack sl = new PeekableStack();
PeekableStack s2 = new PeekableStack() ;
sl.add ("drive") ;

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

[IpocéEte 6T o kKANon s1 . peek () o€ Oa MTov
voun, mopdro mov N s1 eivar pio avaeopd o
éva, avTikeipevo g kKAdonc PeekableStack.
Ot Aertovpyiec mov emrpénovrol o1r Java
kaBopilovtatl amd 10 GTATIKO TOTO TS AVUPOPAS
KoL Oyt oo TNV KAGGT TOL OVTIKEWLEVOV.
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EpwTtnon

ATtravinon

* H ulonoinon t™ng pebddou peek dev ATAV N MNLO
anodoTIKA:

public String peek() {
String s = remove() ;
add(s) ;
return s;

* [aTi dev KAvoupE TO NAPAKATW;

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

}
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* To nedio top TNG KAAONG Stack €xel dnAwbei private

* H kKAGoOn PeekableStack d€ pUNopel va To NpooneNAoEL

* [a pa no anodoTikr PEB0do peek, N KAAON Stack
NPENEL VA KATAOTAHOEL TO NEdI0 top 0pATO OTIC KAACELG
Nou TNV ENEKTEIVOUV

* AnAadn npEnel va To dNAWOEL WG protected avTi yla
private

* 2UVABNG NPOKANON OXEOLAOUOU YIO AVTIKEIMEVOOTPEPEIG
YAWOOEG: NWG 0 oXeOLAOUOG Ba KAVEL EUKOAN TNV

enavaypnotuonoinon pebddwv PEow KANPOVOULIKOTNTAG
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AAucideg KANPOVOMIKOTNTAG

H kKAdon Object

* 2Tn Java, Ja KAGon pnopei va €xel NOAAEG KAAOELG Moy
napdayovtal and auTn

* [ TNV akpipela, OAegC ol KAAOELG TNG Java (EKTOG ano
Hia) napayovtal and kanowa GAAN KAGon

* Edv otov oplopd pag kKAGong dgv npoodlopidetal Kanowa
npOTaON extends, N Java NnapExeL pa T€Tola npoTaon:
extends Object

* H kA&on Object cival n npwtapxkn KAdon tTnG Java
(dev napayetatl and kanowa aAAn)
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* 'OAeg ol KAGOEIG napayovTal, aueca f EUPEDa, anod Tnv
npokaBoplopévn KAGon Object
- (ekTdG QUOIKA and Tnv KAGon Object)

» 'OAeg ol KAGoEIG KAnpovopoUV neBodoug anod tThv KAGon
Object, yla napadelypa:
- getClass, ENOTPEPEL TNV KAACN TOU AVTIKELEVOU
- toString, ylO0 HETATPONNA TOU QVTIKEUEVOU OE String
- equals, Yl oUYKPLON HE GANA QVTIKEpEVA
- hashcode, yl0 UNOAOYIOWNO £VOG OKEPAIOU (int) NOU AVTIOTOLXEL

oTnV T TOU KwdIKoU katakeppaTiopou (hash code) tou
QVTIKEILEVOU

- K.AM.
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YTrepKAAUWYN KANPOVOUNMEVWY OPICHWV

+ Kdnoleg pop€g pnopei va BEAOUPE va eNavakaBopiooupe
TN AEITOUPYIKOTNTA U KANPOVOUNUEVNG HEBGOOU

* AUTO d¢ yiveTal pE XpAonN KANolou €10IKOU KOTOOKEUAOTH:
€VOG VEOG OPLONOG HIOG HEBODBOU QUTOMOTA UNEPKAAUNTEL
(overrides) €vav KAnpovopnpévo oplopd tou idlou
OVOMATOG Kal TUnou
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Moapddeiypa utrEPKAAuYng

* H kAnpovopnuévn pEBodOG toString anAwg ouvoudlel
TO OVOUQ TNG KAAONG KAl TOV KWOLIKO KATAKEPUATIOMOU
(o€ pop@r dekaetadlkou aplOpoU)

* Me GAAa AOyLa, o kwdikag TNG default pebddou Tunwvel
KATL oav TO €ENG: Stack@b3d

* Mua €101k pEB0dOG toString otn HEBOOO Stack, oav
TNV NAPOAKATW, LNOPEL VA TUNWOEL £VA N0 OIEUKPLIVIOTIKO

HAvVUHQ:
public String toString() {
return "Stack with top at " + top;
}
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lepapxieg KANPOVOUIKOTNTAG

* H oxéon KAnpovoulkdTNTAG dNUIOUPYEL Hia LlEpapXia

* Higepapxia auth eival Eva d€vdpo pe pida TNV KAAoN
Object

* 2€ KANOLEG NEPINTWOELG Ol KAACELG ANAWG ENEKTEIVOUV N
Hia TV GAAN

* 2€ AA\EG NEPTTWOELG, N lEPAPXia TWV KAACEWV KAl N
KANPOVOUIKOTNTA XPNOLLONOoloUvVTal OUTWG WOTE O
KWOLKAG Mou €ival KOOGS yia NEPIOCOTEPES ANO Hia
KAGQOELC va undpxel HOVO O€ A KoV Baotkr) KAAon
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AUO KAAOELG e TTOAAQ KOLVA oToLlXEla—aAAQ
Kapia Sev elval pa armAn eméktaon 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 = newY; Yy = newY;
} }
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 kwbdikag kot ta Sedopéva ou eival kowa
gxouv e€axOel oe pa ko “Baoikn” KAdon.

public class Graphic ({
protected int x,y;
protected int width,height;
public void move (int newX, int newY) ({
b4 newX;
y 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 rpoBAnpa oxediacuou

* [1OAAEG QOPEG OTAV YPAPOULE TOV D10 KWAIKA Eava Kat
Eavd, oke@TOPOOTE OTL 0 KWAIKAG auTOg npenet va “Byel”
O€ Ja ouvapTnon (o€ pia pEodo)

* 'Otav ypdyoupe TIG idleg peBOdOUC Eava Kal Eava,
OKEQPTOMAOTE OTL KANOoa HEBODOG npeneL va “Byel” o€
Kowvr] Baotkr KAGon

* Onote eival KOAG va KATAAGBOUHE VWPIG O0TO OXEOLAOUO
KaTA NO00 undpyxel avAaykn yla KOWVEG PACIKEG KAAOELG,
npL YPAWOoULE apKETO KWALKA 0 0noiog XpelaleTal
avadlopyavwon
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YTroTUTrol Kal KAnPOVOMIKOTNTA

* M napaydpevn KAGon eival €vag unotunog
* And nponyoupevn OLAAEEN:

Evag vrotdmog eivar Eva DTOGTHVOAO TWV TYULDV KATOLOD TOTOD,
0AAG vTOGTNPILEL EVO VTTEPEDVOLO TV AEITOVPYLDV TOD.

+ Katd 1o oxedlaoud tng lepapXiag Twv KAACEWV,

) ' ) IXAua
NPENEL VA OKEPTOUAOTE TNV KANPOVORIKOTNTA |
NG AEITOUPYIKOTNTAG TOUG MoAumnAsupo
* 'Opwg oL “QUOIKEG” LlepapXieg Oev eival navta ) |
TetpamnAcvpo

OTL Mo KATAAANAO pnopei va unapéetl 6oov |
a@oPA OTNV KANPOVOUIKOTNTA TWV AEITOUPYLWV Tetpdywvo
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ETréKTOON KOl UAOTTOINON
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ETrékTaon Kal UAoTroinon

ATTAEG TTEPITTITWOEIG

* OLKAGOELG LNOPOUV VA XPNOLONO00UV TIG AEEELG
KAEIOLG extends KAl implements CUYXPOVWG

* [ kK&Be KAGoN, n uAonoinon evog cuoTrpatog Java
KPATAEL NANPOPOPIEG VIO APKETES IOIOTNTEG, ONWG YO
napAadeLypa:

;TG SUMPOCMOTEIEG TOV 1) KAAOT) LVAOTOLEL

T1¢ LeBAOOVE OV givar VITOYPEOUEVT VO OpisEL
TI¢ neBddoVE Tov opilovtal yio TV KAAoN

ta edio Tov mepAapPavel n kKAdon

>aw >
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* 'Evag oplopog pebddou ennpeddet pévo to I
» 'Evag oplopog nediou ennpedletl povo 1o A

* M implements dRAwon ennpedlel Ta A Kol B

- 'OAeg o1 danpoowneieg npoobETovTal oto A
- 'OAeg ol péBodol Toug npooBETovVTAL 0TO B

A: Ti¢ dSampoowmeieg TOV 1) KAGOT LAOTOEL

B: 11g pebddovg mov givon vmoypempévn va opicet
I': 11 nebooovg Tov opilovtat yio TV KAdoN

A: 1o media mov mepthopPdver n KAbon
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H SUOKOAN trepiTTTWLOON

To TTPONYOUNEVO TTAPADEIYUA HOAG

* M extends OAAwON ennPedlel OAEG TIG NANPOYOPIEG:
'OAeg oL danpoowneieg TG BACIKNAG KAAONG NpooBETovTal 0To A

'OAeg oL peBodol nou unoxpeouTal n Bactkr KAdon va opioel
npocBeTovtal oto B

‘OAeg o1 peBodol TnG Baoikng KAdong npooBETovtal oto I
‘OAa ta nedia TG BacikAg kKAGong npocBeTOovVTAL 0TO A

TIC S1OMPOCMOTEIEG TOV 1) KAAGT LVAOTOEL

T1¢ LeBAOOVS oL giva vVITOYpPEOUEVT VO OpicEL
T1¢ peBddovg ov opilovtal yio TNV KAAoN

Ta, Tedia Tov mEPIAaUPAvVEL 1) KAGON

>aw >

Meploodtepn Java 35

public class Stack implements Worklist {..}
public class PeekableStack extends Stack {..}

* H kAGoOn PeekableStack £XEL WG:
- A: ™ duanpoowneia Worklist, and KAnpovoud
- B: mig unoxpewoelg yia uhonoinon Twv peBOdwv add, hasMore,
KAl remove, £NiONG and KANpovopLd
- 1 T1Ic peBOdOUG add, hasMore, KAl remove, KANPOVOUNUEVEG,
o6nwg eniong kat tn OIkA NG HEB0SO peek
- A: 10 nedio top, €NiONG KANPOVOUNUEVO
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Mia paTid oTIg abstract KAAOEIG

* [lapatnpeiote 0TI TO [ €ival unepoUvoAo Tou B: n kKAGon
NPENEL VA €XEL OPLOUOUG YIa OAEG TIG HEBOBOUG
* H Java ouvABwg anattei To napandvw

* OLKAGoEIG unopouv va anaAAayouyv and autiv Thv
UnoxpPEWon Ke To va dnAwBouv apnpnuéveg (abstract)

* M abstract KAGON HNOPEL VO Xpnoyonotnbei povo wg
Baowkn KAGoN

* (AuTO onuaivel 6TL d€ pnopouv va dnuoupynbouv
QVTIKEIUEVA TNG OUYKEKPIUEVNG KAAONG.)
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TeAikég (£inal) kKAGoE€Ig Kal pEBodol

+ [leplopifouv TNV KANPOVOUIKOTNTA
- O1 tehikég KAGoeIG &€ pnopoUv va eneKTABOUV Kal Ol TEAIKEG
péEBodOi Toug &g pPnopouv va avaoploTouV
* [lapadelyua, n KAGon
java.lang.String
* H Unapén TeAikwv KAGOEWV €ival ONUAVTLIKL yia ac@AdAela

- O npoypappaTioTAG Hnopei va eAEYEEL NAAPWG TN ocupnepupopd
OAWV Twv UNoKAAoEWV (Kal KOTA ouvénela Twv uNnoTunwv)

Znu.: H dnAwon Final ymopei va xpnoigoTtroin®ei kal o€ redia: eKei, To
final onuaivel 611 yTTopei va avatedei TR Povo pia opd oTo TTedio

MoAAaTTAR} KANPOVOMIKOTNTA
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MoAAa1TAR KAnpovouikéTnTa (Mmultiple inheritance)

* 2€ KAnoleg YAwooeg (6nwg n C++) pua KAGon unopei va
EXEL NEPLOOOTEPEG aNO Wia BaoIKEG KAAOELG

* [lapadetypa: Eva noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax
MultiFunction

* Enmavelakd, T6oo n onupactloloyia 600 Kat n uAonoinon
@aivovTtal EUKOAEG: N KAGon anAd kAnpovopei OAa Ta
nedia kat TIG HEBOGdOUG TWV PACIKWY TNG KAACEWV
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MpoBARUATA CUYKPOUOCEWV

To mpdéBAnua Tou diapavTiov

* OLOl0QOPETIKEG PACIKEG KAAOELG Eival AOXETEG HETALU

TOUG Kal UNopel va pnv €xouv oxedlaoTel £TOL WOTE va
ouvdualovTal

Ma napddetyua, Td6o0 N KAAON Scanner 000 KAl N Fax
HNOPEL va €X0uV opioel pia HEBODOO transmit

To epwTnUa €ivat: TL NPENEL VO CUUPEL OTAV KAAETOULE
TN pEOOOO MultiFunction. transmit;
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Muwa kAGon pnopei va kKAnpovopei and tnv dla Bactkn
KAGON HEOW NEPLOCOTEPWY TOU €VOG povonaTiou
A

B C
D
Edv n kKAGon A opiel Eva nedio x, TOTE TOCO N B 60O Kal

n C €xouv &va

AnAadn n kAGon D €xel dUO TETOLA NEDIQ;
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To mpdoBAnUa gival eTTIAUCINO, OAAA...

Zwn XwpEig TTOAAATTAR KANPOVOMIKOTNTA

M yAwooa nou unootnpiel NOAAANAAR KANPOVOULKOTNTA
NPENEL VA €XEL KANOLOUG HNXAVIOHOUG XEIPLOMOU auTwV
TwV NPORANUATWV

BeBaiwg, dev ival 6Aa Ta npoBAAUaTa TOCO NOAUNAOKQ

‘Ouwg, To BACIKO EPWTNHA Eival: TA MAEOVEKTAMATA NOU
NPOCPEPEL N NOAAANALR KANPOVOUIKOTNTA a&ifouv ThV
NPOCOETN NOAUNAOKOTNTA OTO OXEDIOOUO TNG YAWOOOG;
O oxedlaoTeG TNG Java ATav (Kal givat) TNG yVwHNG 0TLN
NOAAQMAL KANPOVOUIKOTNTA OeV a&iel TOV KOMO
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‘Eva nAeovEKTNHA TNG NOAAANAAG KANPOVOUIKOTNTOG
gival 6Tt pia KAGoN PNopei va €XEL APKETOUG
OLOPOPETIKOUG PETAEU TOUG TUNOUG (N.X. Copier Kal
Fax)

- AuTt6 pnopei va yivel otn Java e Xprion S1anpocwnewy: HUia
KAGon pnopei va uhonolei Evav aneploploto aplBuod and
dlaNpoowneieg

‘Eva eninA€ov NAEOVEKTNMA €ival N duvaTtoTnTa
KANPOVORLAG AELTOUPYIKOTNTOG ard NOANANAEG BACIKEG

KAGOEIG
- AuTO gival BuokoAOTEPO va yivel og pla yAwooa oav Tn 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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NMapapeTpikoTNTa HEOCW Generics
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AvuTtrapéia yevikwv KAdoswv oTig Java 1.0-1.4

* To nponyoupevo napadelypa KAGoNG Stack opioTNKE WG
Hwa otoifa andé cupBoAooelpEG

+ Katd ouvénela, 0 pnopei va enavaypnotponotnosi yua
otoiBeg GAwv TUNWV

* 2Tnv ML pnopoucape va XpnoWOono)OOUpE HETABANTEG

TUNWV YIa NEPINTWOELG OAV KL 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 yevikég KAAoeig oTig Java 1.0-1.4

* Mnopoupe va opiooupE pa oToifa ThG onoiag Ta
oTolxXEia eival avTikeipeva NG KAAONG Object

* O TUNOG Object €ival 0 MO yeVIKOG TUNOG TNG Java Kal
nepAappavel OAEG TIG AvaPOPEG

+ Katd ouvénela o oplopdG HECW TNG KAAONG Object
ENTPENEL OE AVTIKEIPEVA oNolacdANOTE KAGONG va
TonoBetnBouv ot oToifa

* To napandvw NPooPEPEL KANOLOU £i00UG NOAULIOPPLOUO
unoTunwv
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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;
}
}

Koatd mapopoto tpdmo, Oa puropodvcape vo opicovue v
KAdon GenericStack (ko (o GenericWorklist
dtumpocmneia) pe ypnon Object ot Béon g String
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MeilovéKTna

* [0 va avaKTHOOUWE TOV TUNO TOU AVTIKEIUEVOU OTN

otoifa, 6a npénet va Xpnoonotjooupe €va type cast:
GenericStack sl = new GenericStack() ;

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

* To napandvw paAAov dev eival OTL Mo PIAKO yia Tov
NPEOYPOUHATIOTH

* Eniong dev eival 611 o anodoTIkO o€ XpOVO EKTEAEONG:
n Java npeneL va eAEyEEL KATA TN SLAPKELD EKTEAEONG

TOU NpoypApHaToG OTL To type cast enttpEneTai—dnAadn
OTL TO AQVTIKEIYEVO €ival NpAyHaTL Eva String
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AAAO pEIOVEKTNHO

* OLnpwtdyovol TUNoL NPENEL NPWTA va anodnkeubouv oe
€va avTIKEpeEVo €Av BENOUPE VA TOUG BAAOUWE OE HIa
otoifa:

GenericStack s2 = new GenericStack() ;
s2.add (new Integer (42));
int i = ((Integer) s2.remove()) .intValue() ;

* To napandvw €ival eninovo kat 6xt OTL TO MO AnNodOTIKO
* H kAdon Integer €ival N NpokaBoplopeEvn KAGON
nepPLTUALypa (wrapper class) yla TouG aKePaioug

* Yndpxel pia TETola KAGon yia KGBe npwtdyovo Tuno
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MNpayuaTikd Generics (Java 1.5, “Tiger”)

« ZeKwvwvTag pe Tn Java 1.5, n Java €xel generics, dnAadn
NOPAPETPIKEG NOAUHOPYPIKEG KAAOELG (Kal OlanpOoCWnEIES)

* H ouvtagn toug polddel pe tn ouvtagn tTwv 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 =
Stack<int> s2 =
sl.add("hello") ;
String s = sl.remove() ;
s2.add (42) ;

int i = s2.remove() ;

new Stack<String>() ;
new Stack<int>() ;
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Java 1.0 EVAVTI

Java pe Generics

class Stack {
void push (Object o) {

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

st.push(s) ;
s =

(String) st.pop():;
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class Stack<T> {
void push (T a) {

}

T pop() { ...}
}
String s = "Hello";

Stack<String> st =

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

st.pop () ;
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MNari dev uTTAPSAV generics OTIG TTPWTEG Java;

* YnApEav apKETEG NPOTACELG VIO ENEKTAON
* 2€ OUPQWVIa pE TOUuG Bactkoug okonoug TNG YAWoOoOG

* 'Ouwg “o dlapoAog gival OTIG AENTOUEPELES”, ONWG:
- Tunapevépyeleg €xeL n UNAPEN generics yua tn dladikaoia
€AEYXOU TwV TUNWV;
- [Mowog gival 0 KaAUTEPOG TPOMOG va yivel n uhonoinon;

* Mnopei n apnpnuévn pnxavr) Tng Java va unootnpiel Ta
generics;

* Av val, pEow npdéobetwv bytecodes 1) pe kGnotov GAAo TPONO;

* Méow EexwploTou KwdKA yia KABe oTydTUNO;

* 'H péow tou idlou kwdika (pe xpron casts) yia 6Aa ta
OTIypoTUNQ;

To Java Community proposal (JSR 14) eveouatodnke ot Java 1.5
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Generics oTtn Java 1.5 (“Tiger”)

* Y100eTRONKE N ouvTagn nou POALG idape

* [1pooTEBNKe autopatn petatpont boxing + unboxing

TL0a ypadape xwpig QUTONOATN LETATPOTN

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

int i = (st.pop()) .intValue() ;
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Tiypadoupe otn Java 1.5

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

int i = st.pop():;
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O1 1UTTOI TWV generics TnG Java eAéyxovral

* M yevikf KAGON pnopei va BeAROEL va XpnNOILONOoLARoEL

AELITOUPYIEC O aVTIKEIHEVA £VOCG TUNOU-NAPAUETPOU

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

» AUo niBaveg npooeyyioelg:
- C++: Katd 1o Xpovo ouvdeong (linking) eAéyxetal To Katd néoo
OAeG oL AetToupyieg pnopouv va enthubouv
- Java: OLtunolL eAéyxovTal oTaTIKA Kal 8 XpeldleTal va yivel
KANoloG €AeyX0G TWV generics Katd To Xpovo auvdeong
* AuTh n Nnpoogyylon enNPANAEL OTO NPOYPAUUA VA EXEL
NAnpPoopia yia Tov TUMNO TNG NAPAUETPOU
* Mapddelypa : PriorityQueue<T extends ...>
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MNapddeiypa: Mivakag KATAKEPUATICHUOU

interface Hashable {
int HashCode() ;
};
class HashTable <Key extends Hashable, Value> ({
void Insert(Key k, Value v) {
int bucket =(k.HashCode() ;
InsertAt (bucket, k, Vv);

H éxppaon npénel va unv netdel coaipa
KOTA TN 010 01K0GIi0 EAEYYOV TV TV
Xpnowonowvpe “Key extends Hashable”
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Mapddeiypa: Oupd TTPOTEPAIOTNTAG

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

};
class PriorityQueue@implements Comparable > {

T queue[]; ..
void insert (T t) {

. 1f (t.lessThan(queue[i])
}

T remove() { .. }

‘Eva TeAguTaio Trapddsiyua ...

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

}
class Relations<C implements 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) { ... }




YAotroinon twv Generics

« Awypan Tunwv (type erasure)
- O éAeyxoG TUNWV KATA TN HETAPPACN XPNOLONOLEL Ta generics
- 2Tn ouvExew o compiler anaAei@el Ta generics HEow Sy PAPHG

* AnAadh petayAwTTifel List<T> 0c List, T 0c Object, Kal
NPOCOETEL QUTOUATEG PLETATPOMNEG TUNWY (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 Aappavel xwpa kdnowa otypotunonoinon (instantiation)
* O nopayopevog KwdKag dev SLOYKWVETAL
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