MeBodooyia TTpoypauuaTiouoy

Abstract KA&oeis kou Interfaces

NikoAaos TTeToAidng

Tufpa Mnxavikev TTAnpogopikns ke Etrikowwvicoy
Aiebvés TlavemoThuo Ttns EAAGSog

Elocaywyn
Eapvéd EE&unvo
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Generics

Generics

o MpayTe éva TPoypappa ot Java TTou uAoTrolel pix oToifa atd axepaious
o MpayTe éva mpdypaupa ot Java Tou udoTrolel uia oToifa amd String

@ ¢ T1 dlopEpouy;
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Generics

Generics

e Ymdapyouv otny Java amd tnv €ékdoon 1.5.

o EmiTpémouv Tov opioud KA&oEWY Xwpls Vo avapepoYooTE o€
OUYKEKPIUEVOUS TUTTOUS

o Ké&vouv Tov kwdika o kabapd Kol o ao@oin
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Generics

[MapadeiyuaTa

o Xwpls generics

List mylntList = new LinkedList ();
mylntList.add(new Integer (0));

Integer x = (Integer) mylntList.iterator (). next();

o Me Generics

List <Integer > mylntList = new LinkedList <Integer >(

mylntList .add(new Integer (0));

Integer x = mylntList.iterator (). next ();
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Generics

[Tapaderypa opiopou Generics

public interface List <E> { void add(E x);
Iterator <E> iterator ();

}

public interface Iterator <E> { E next ():
boolean hasNext ();

}
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Emeénynon

o To <E> eivon n mopdueTpos

o AvTikaBioTaTal oo U CUYKEKPIUEVT) KAGOT OTQV OSMUIOUPYOUNE €va
aVTIKelpevO

o Mia kKA&om Tou €xel generics PETOYAWTI(ETOL HOVO Pl pop&

o Kotd oUpPacn Ta ovouaTa TWV TOPAUETPWY Elval povd ypaupaTa Kol
KepoAaia
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Generics

[TepiocoTepa TopadelypaTa

class Pair <T> {

public T first;

public T second;

public Pair (T f, T s) {
first = f;
second = s;

}

public Pair () {

first = null;

second = null;
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Generics

TToAAaTTAgs TTapdueTPOL

class Pair2 <T,U> {

public T first;

public U second;

public Pair2 (T f, U s) {
first = f;
second = s;

}

public Pair2 () {

first = null;

second = null;
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Anpioupyia Pair

Pair <String > pair =
new Pair <String> ("1","2");
Pair2 <String ,Integer > pair2 =
new Pair2 <String , Integer> ("1",2);
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Generics

Generic static algorithms

e MTopei k&molos va opioel kol generic ueBddous

class Algorithms {
public static <T> T getMiddle (T [ ] a) {
return a [ a.length / 2 ];
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Generics

KaAwvtos generic peBddous

e OpilovTas Tov TUTO
String s = Algorithms.<String >getMiddle (names);

e 7 agnvovTtas Tov compiler va Tov KaToA&Rel

String s = Algorithms.getMiddle (names);
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Generics

Kavoves KANPOVOUIKOTNTOS

Employee

Manager

Pair {raw)
allows objects you can 5|5
Safely read from .

- Pair <7>
‘\
\

Elk.

Pair <? extends Employee>

allows objects you
can safely modify

i

Pair <? super En";ployee>

I
| |

Pair <Manager>

Pair <Employee> Pair <Employee>

Pair <Object>

(Diebvés TTavemoThuo)
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Mo relationships
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Generics

Emeéniynon kavovewv

e Pair <Manager> Toipi&lel Pair <? extends Employee>

o Pair <Object> Toupi&ler Pair <? super Employee>
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Unbounded wildcards

o Mepikés popés BéAoupe va ypdyoupe uebddSous TTou de XPNOIUOTTOIOUY
1816TNTES KATTOlES oUYKeKPLUEVNs KAdoms. Mo Topdderypa BéAoupe va
TUTTWOOUPE TO OTOoIXEl pios AloTog
public void printStuff(lterable <?> stuff) {

for (Object item : stuff) {
System .out. println (item);

}
o Acite T diopopd

Collection <?> ¢ = new Arraylist <String >();
c.add("foo"); //fails
Collection ¢2 = new Arraylist <String >();
c2.add("foo"); //ok
c2.add(new Integer (300)); //ok
c2.add(new Object ()); //ok
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Generics

Type erasure

@ To JVM B&e yvwpilel yia generic types

e 'Evas generic opiouds TUTTOU peTayAwTTifeTon pla pop& kal évas ammAds
TUTTOS TTOPAYETOL

o T &pel To IVM yia To Pair <T>

class Pair {
public Object first;
public Object second;
public Pair (Object f, Object s) {...}
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UML

Unified Modeling Language

@ ATOyovos TwV OVTIKEIMEVOSTPAPUY PYeBddwy avdAuons Kol oXedlaouou
ToUu eppavioTnkav oTa TEAN Tns dekaeTias Tou 80

e Evotoiei 15 ueBddous Twv Booch, Rambaugh kai Jacobson
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UML

T pos eTITPETTEL VO KAVOUUE

o No Topdyoups UOVTEAX QVTIKEIUEVOSTPAPWY TTPOYPAUUPATWY [He EUKOAO
TPOTTO YwPIs V& UTTAEKOUAOTE OTIS AETITOUEPEIES YAWO TV
TpoypauuaTiopoy oTws 1 C++ kor i Java

@ Mmopei glkoAa éva povtédo oe UML va petagppooTel oe pia
QVTIKEIYEVOOTPAPT YAWOOX TPOYPOAUUATIOUOU
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UML

AvamapaoTtaon kAaons otn UML

Claze 1ame Bill

lssun_date : Date

Payment_data : Bate

pricaf]

tixes(]

eugtomarf]

purchazaz(i

add_to_bill[customer, amount, date]

Attrikates type = initial walug

Operationjarg list): reture typa

o Asdopéva (KatdoTaom, XopaKTNPIoTIKE)

e Suumepipopd (Evépyeies, Aeitoupyies, petaoynuaTtiouol
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UML

2UCYXETIOELS

o O1 KA&oels pmopel va ouoxeTifovTtal ueTafU Tous

e H UML avotmroploTtd Tn oucoXETion peTay dUo KA&OEwY TTOAU OTTAL e
Hio ypoput
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UML

2uoyeTioels - TMopaderypa

Passengers Passengers
0.
e . e
Association Directed Reflexive Multiplicity
Asscoation Assciation
Library Library Fixed Account Printer
1
1.2 1
Books Books Bank Account Printer Setup
Aggregation Composition Inheritance Realization
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UML

ATAN ouoyeTion - Association

class Passengers {
Airplane airplane;

class Airplane {
Passengers passengers;
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UML

KaTeuBuvouevn ouoxétion - Directed Association

class Passengers {

}

class Airplane {
Passengers passengers;
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UML

AuTto-cuoyéTion Reflexive Association

class AirlineStaff ({
List <AirlineStaff > staff;
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UML

2UoXETion e TOAAaTASTNTa - Multiplicity

class Airplane {

List <Passengers> passengers;
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UML

2uocowpdtwon (Aggregation)

o 'Otav pmia KA&on sivar Tufua plas GAANS KA&ons

class Library {
List <Book> books;
//Hey! Same as Association
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UML

>UvBeon (Composition)

o 'Otav pia kAd&on eivar TTANTA avamdomaoTo KopudT pias dAANs kKA&ons

class Library {
List <Book> books;
//Hey! Same as Association
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UML

2uocowpaTtwon - 2uveon: Tlou ypeidlovTan

o ... moubBev& (av amAcds BédeTe K&TL oTa yphyopa)

e Eivar ypnotuol o mepimTwoels 6mou Bédoupe va deifoupe AeTrTopEPELES
OM& TEVTO UTTOPoUY Vo QUTIKATACTOBOUY oTrd M CUOXETION

e H ouUvBeon xpnolgotoreitan yia va Tovicoupe ST 1 dixypo@r| pias
KA&OTS CUVETAYETOL Kl TN Slypa@n Tns GAAng
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UML

KAnpovouikdtnTa (Inheritance)

class BankAccount

extends FixedAccount {
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UML

YAotroinon (Realization)

class PrinterSetup implements
Printer {
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UML

E€aptnoeis

- —— - =

depandanay

o Ef&ptnomn umdpyel av pwia kA&omn ypnolpoTrolel uia GAAN KAGOT KOT&

K&TTolo TPOTTo

class MyFile {

public: MyFile(string filename);

private: FILE *fp;
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UML

KA&oels ocuoxéTions

o TToAAés gopés BéAoupe va KpaTnooupe To “1I0TOPIKO” TN CUOKETIONS UIAS
KAGOTS pe pia GAAT.

o N Tapdderypa Toles nuepopnvias eEeT&OTNKE €Vas POITNTNS OF €V
pafnua. Autn n TAnpogopia dev agopd ouTe To p&Bnux ouTe TO
@oOITNTN GAA& T OXéom Trou é€xouv auTol peTaly Tous.

o Tétoies TANpopopies utopel va amofnkeuToUv oe pla KAXOT) CUOKETIONS
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UML

KA&oels ocuoxéTions

Evypapr)

Hy. Eyypaipryc @ Dake

Madnua

MaBr)g

class Registration {
Lesson lesson ;
Student student;
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U]
[Mapaderypa

0 Client «interface»
o Visitor
@ structure: ObjectStructure o empem»
O visitorl: Visitor @ visit()
O visitor2: Visit walk1 O { !
Visttorz: Visttor for (Element element : structure) { © i)
element.accept(visitorl);
A walkl) o — )}
A walk2() ,____ ___.I
I o ConcreteVisitor2 o ConcreteVisitorl
I visit (ConcreteElementA a) { A
I }a.operatlon(); /OO visit() @ visit)
I «imports Q@ visit) @ visit)
I visit (ConcreteElementB b) { L
| b.operation();
\l/ I ~ collection -
ObjectStructure
* o Element
@ accept()

ol
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