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Metody triedy Object

Vsetky triedy su priamymi, alebo nepriamymi potomkami triedy Object v baliku
java.lang. Tento balik sa importuje automaticky.
Trieda Object definuje niekol’ko metdd. Niektoré z nich mozno prekryt kédom, ktory bude
Specificky pre dant triedu.
Dnes sa zoznamime s metddami:

protected Object clone() throws CloneNotSupportedException

public boolean equals (Object obj)

public int hashCode ()

public String toString ()

public final Class<?> getClass()

protected void finalize () throws Throwable
Dalsie metody (suvisia so synchronizaciou &innosti vykonavanych vo viacerych vlaknach):
public final void notify()

public final void notifyAll ()

public final void wait() throws InterruptedException

public final void wait(long timeout) throws InterruptedException

public final void wait(long timeout, int nanos) throws InterruptedException

Metoda clone()
protected Object clone() throws CloneNotSupportedException

Ak trieda, alebo niektora z jej nadtried implementuje rozhranie Cloneable, potom moZeme
pomocou metdody clone () vytvorit kdpiu existujiceho objektu.

Implementécia tejto metddy v triede Object najprv kontroluje, ¢i bola vyvolana nad
objektom ktory implementuje rozhranie Cloneable.

Ak objekt toto rozhranie neimplementuje, tak vyhodi vynimku
CloneNotSupportedException.

Ak objekt toto rozhranie implementuje, tak metdda vytvori a vrati jeho kopiu (vrati novy
objekt rovnakého typu s rovnakymi hodnotami atributov).

Trieda Object neimplementuje rozhranie Cloneable.

Rozhranie Cloneable neobsahuje ziadnu metodu (ani metodu clone () ).

Rozoznavame 2 druhy vytvarania kopii objektov:

Plytka képia objektu (shallow copy) — atributy referencného typu v originaly aj v kopii
odkazuju na tie isté objekty.

Hlboka képia objektu (deep copy) — atriblty referen¢ného typu v origindli aj v kopii
odkazuju na iné objekty, ktorych vnatorny stav je ale rovnaky.

V pripadoch ked’ potrebujeme vytvorit’ plytka kopiu objektu, je implementacia metddy
v triede Object vyhovujica. Ak chceme vytvorit’ hlboka képiu, treba vytvorit’ vlastnii
implementaciu metody clone ().
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priklad (plytka a hlboka kopia objektov triedy kruznica):

Plytka kopia Hlboka koépia

vzor vzor

int polomer
Bod stred ‘

int polomer
Bod stred “

kopia i kopia

int polomer
Bod stred “

int polomer
Bod stred ‘

priklad — plytka kopia:
public class Bod {
private int x;
private int y;

public Bod(int x, int y) {
this.x = x;
this.y = y;

public class Kruznica implements Cloneable ({
private Bod stred;
private int polomer;

public Kruznica (Bod stred, int polomer) {
this.stred = stred;
this.polomer = polomer;

}

@Override
public Kruznica clone() throws CloneNotSupportedException {
return (Kruznica) super.clone();

}
}
Metddu clone () nie je potrebne prekryvat’, staci implementovat’ rozhranie Cloneable.
Bez prekrytia zostane metdoda clone () protected a ndvratovy typ bude Object (¢o
mdze spodsobit’, ze pri pouziti metddy bude potrebné explicitné pretypovanie).
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priklad — hlboka kopia

public class Bod implements Cloneable(
private int x;
private int y;

public Bod(int x, int y) {
this.x = x;
this.y Y

}

public int dajX() {
return Xx;

}

public int dajY () {
return y;

}

public void nastav(int x, int y) { //je mozné menit stav objektu

this.x = x;
this.y = y;
}
@Override

public Bod clone() throws CloneNotSupportedException {
return (Bod) super.clone (); /atributy su zdkladnych typov
}

public class Kruznica implements Cloneable ({
private Bod stred;
private int polomer;

public Kruznica (Bod stred, int polomer) {
this.stred = new Bod(stred.dajX (), stred.daj¥()):;
this.polomer = polomer;

}

@Override

public Kruznica clone () throws CloneNotSupportedException {
Kruznica kopia = (Kruznica) super.clone();
kopia.stred = (Bod) stred.clone(); /referencny, nieje immutable

return kopia;

Podl'a konvencie by mala byt’ kopia objektu ziskana volanim super.clone (). Toto
volanie vSak vrati iba plytku kopiu. Ak chceme ziskat’ hlboku kopiu a objekt obsahuje
atributy referen¢ného typu ktorych stav sa méze menit’ (nie stt immutable), tak je potrebné
vytvorit’ kopie tychto atribatov (napr. atribut.clone () ) a nastavit’ hodnoty (referencie)
tychto atribitov na vytvorené kopie.

Takyto sposob implementacie ale neumoziuje definovat’ metédu clone () v pripade, ze
niektoré atributy su final. Vtedy je nutné pouzit’ iny sposob implementacie, napriklad:
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/ldefinicia triedy Bod moze byt rovnaka, ako v predchadzajiucom priklade

public class Kruznica implements Cloneable ({
private final Bod stred; /fterazje atribut stred final

private int polomer;

public Kruznica (Bod stred, int polomer) ({
this.stred = stred;

this.polomer = polomer;

}

@Override
public Kruznica clone() throws CloneNotSupportedException {
return
stred.dajY()), polomer);

new Kruznica (new Bod(stred.dajX(),

Vyhodou vytvarania kopie objektu pomocou metdody clone () oproti volaniu konStruktora
mdze byt’ to, Ze nemusime zadavat’ nazov triedy. Cize mdzeme vytvorit' kopiu objektu bez

toho aby sme presne poznali triedu, ktorej je inStanciou.

Pomocou metddy clone () mozno vytvarat plytké kopie poli.
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Metoda getClass()
public final Class<?> getClass()

Metddu getClass () nemozno prekryt. Tato metoda vrati objekt typu Class, ktory
umoziuje ziskat’ informacie o triede.

priklad:

public class Bod {
private int suradnicaX;
private int suradnicaY;

public Bod () {
this (0, 0);

public Bod(int suradnicaX, int suradnicaY) {
this.suradnicaX = suradnicaX;
this.suradnica¥Y = suradnicay¥;

public String toString () {
return " (" + suradnicaX + ", " + suradnicaY + '")';

import java.lang.reflect.Field;

public static void main(String[] args) throws Exception {
Bod bl = new Bod (10, 20);

System.out.println
System.out.println
System.out.println
System.out.println

bl.getClass () .getSimpleName ()) ;

bl.getClass () .getSuperclass () .getSimpleName ()) ;
bl.getClass () .getSuperclass () .getName () ) ;

)

—_~ e~~~

’

for (Field atribut : bl.getClass() .getDeclaredFields()) {
System.out.println (atribut.getName ()) ;

}
System.out.println() ;

Bod b2 =
bl.getClass () .getConstructor (int.class, int.class) .newInstance(l1l,22);
System.out.println (b2) ;

Bod b3 = bl.getClass () .newInstance()
System.out.println (b3) ;

}

vystup:

Bod

Object

java.lang.Object

suradnicaX
suradnicayY

(11, 22)
(0, 0)
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Literal .class
Podobne mozeme ziskat’ informacie o triede pomocou nazvu triedy a literdlu .class

priklad (definicia triedy Bod z predchadzajaceho prikladu):

public static void main (String[] args) throws Exception {

System.out.println (Bod.class.getSimpleName ()) ;
System.out.println (Bod.class.getSuperclass () .getSimpleName ()) ;
System.out.println (Bod.class.getSuperclass () .getName ()) ;

(

System.out.println() ;

for (Field atribut : Bod.class.getDeclaredFields ()) {
System.out.println (atribut.getName ()) ;

}
System.out.println() ;

Bod b2 =
Bod.class.getConstructor (int.class, int.class).newlnstance(ll, 22);
System.out.println (b2) ;

Bod b3 = Bod.class.newInstance () ;
System.out.println (b3) ;

vystup:

Bod

Object
java.lang.Object

suradnicaX
suradnica¥

Java Reflection

Java Reflection umoziuje ziskavat’ informacie o typoch za behu aplikacie. TieZ umoziuje
vytvarat’ nové inStancie, volat’ metody, nastavovat’ hodnoty atribitov. To je mozné vykonavat
aj bez znalosti typov v ¢ase kompilécie kodu vyuzivajiuceho java reflection.

Priklady na zistovanie informécii o triede sit uvedené v Castiach venujucich sa metode
getClass () aliteralu .class.
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Metoda equals()
public boolean equals (Object obj)

Metoda porovnava dva objekty. Ak st rovnaké, vrati t rue, inak vrati false. Implementacia
metody v triede Object porovnava referencie na objekty (pomocou operatora identity ==).
Ak cheeme zistit’ ¢i si dva objekty v rovnakom stave (¢i maju rovnaké hodnoty atribtitov),
potom treba tito metodu prekryt’.

Ak je prekrytd metdéda equals (), potom je potrebné prekryt aj metddu hashCode ().

Metoda hashCode()
public int hashCode ()

Metodda hashCode () vracia heSovaci kod objektu. Vlastnosti heSovacieho kodu: Ak st dva
objekty rovnaké, potom musia mat’ aj rovnaké heSovacie kody. Ak su dva objekty rozne,
potom maju heSovacie kédy s vel'kou pravdepodobnostou rozne.

Prekrytie metody equals (), zmeni spdsob porovnavania objektov. Preto ak prekryjeme
metédu equals (), treba prekryt’ aj metdodu hashCode ().

priklad prekrytia metdd equals a hashCode:
public class Bod {

private int x;

private int vy;

public Bod(int x, int y) {
this.x = x;
this.y = y;

}

public int dajX () {
return Xx;

}

public int dajY() {
return y;

}

@Override
public boolean equals (Object obj) {
if (obj == null) {

return false;

}

if (getClass() != obj.getClass()) { //ftestcisu thisa objrovnakého typu
return false;

}

final Bod other = (Bod) obj;

if (this.x != other.x) {
return false;

}

if (this.y != other.y) {
return false;

}

return true;
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@Override

public int hashCode () {
int hash = 7;
hash = 53 * hash + this.x;
hash = 53 * hash + this.y;
return hash;

public class Kruznica {
private Bod stred;
private int polomer;

public Kruznica (Bod stred, int polomer) ({
this.stred = new Bod(stred.dajX (), stred.daj¥Y()):;
this.polomer = polomer;

@Override //dalej bude uvedeny jednoduchsi spésob implementdcie
public boolean equals (Object obj) {
if (obj == null) {

return false;

}
if (getClass () != obj.getClass()) {
return false;

}

final Kruznica other = (Kruznica) obj;
if (this.stred != other.stred && (this.stred == null ||
!this.stred.equals (other.stred))) {

return false;

}

if (this.polomer != other.polomer) {
return false;

}

return true;

}

@Override
public int hashCode () { //dalej bude uvedeny jednoduchsi spésob implementdcie
int hash = 7;
hash = 17 * hash +
(this.stred != null ? this.stred.hashCode() : 0);
hash = 17 * hash + this.polomer;
return hash;
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public static void main(String[] args) {
Bod bl = new Bod (10, 20);
Bod b2 = new Bod (10, 20);

Bod b3 = new Bod (7, 8);

Kruznica k1 = new Kruznica (bl, 5);
Kruznica k2 = new Kruznica (b2, 5);
Kruznica k3 = new Kruznica (b3, 5);
System.out.println (bl.equals (b2)); //true
System.out.println (bl.equals (b3)); //false
System.out.println (bl.hashCode()); //20213
System.out.println (b2.hashCode()); //20213
System.out.println (b3.hashCode()); //20042
System.out.println (kl.equals (k2)); //true
System.out.println (kl.equals (k3)); //false

}
Vyuzitim triedy Objects je implementicia metdd equals (Object) a hashCode ()
v triede Kruznica jednoduchsia. Trieda Objects je stru¢ne popisana nizsie.
public class Kruznica {
private Bod stred;
private int polomer;

public Kruznica (Bod stred, int polomer) {
this.stred = new Bod(stred.dajX (), stred.daj¥Y()):;
this.polomer = polomer;

}

@override
public boolean equals (Object obj) {
if (obj == null) {

return false;

}

if (getClass () != obj.getClass()) {
return false;

}

final Kruznica other = (Kruznica) obj;

if (!'Objects.equals(this.stred, other.stred)) {
return false;

}

if (this.polomer != other.polomer) {
return false;

}

return true;

}

@Override
public int hashCode () {
int hash = 7;
hash = 17 * hash + Objects.hashCode (this.stred) ;
hash = 17 * hash + this.polomer;
return hash;



OOP 2014 Trieda Object UIM FEI STU v Bratislave

Metoda toString()
public String toString()

Metdda toString () vracia textovl reprezentaciu objektu. Tato metdda je napr. uzito¢na
pri ladeni programu. Vyuzivaju ju niektoré metody. Napriklad volanie
System.out.println (Object obj) zavold metdodu String.valueOf (obj),
ktora v pripade Ze obj nie je null zavola metddu obj.toString () aretazec vrateny
metodou toString () sa vytlaci.

priklad:

public class Bod {
private int x;
private int vy;

public Bod(int x, int y) {
this.x = x;
this.y = y;

}

public String toString() {
return "(" + x + ", LI y + ")n;

}

public static void main (String[] args) {
Bod bl = new Bod (10, 20);
System.out.println (bl.toString()); //" (10, 20)"
System.out.println (bl) ; //" (10, 20)"

10
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Metoda finalize()
protected void finalize () throws Throwable

Tato metddu moze volat’ automaticka sprava pamati (garbage collector) ak objekt uz nie je
pouzivany (ziadna premennd neobsahuje referenciu na objekt). Tato metoda sa moze pouzit’
aby si objekt ,,po sebe poupratoval® napr. uvol'nenim pouzivanych prostriedkov.

Nie je ale zarucené, ze tuto metddu systém zavola.

Implementécia metédy finalize () v triede Object nema ziadny efekt.

Prekrytd metoda finalize () by mala na konci volat metdodu finalize () nadtriedy.

priklad:

public class Bod {
private int x;
private int vy;

public Bod(int x, int y) {
this.x = x;
this.y = y;

}

protected void finalize () throws Throwable{
System.out.println ("metoda finalize");
super.finalize () ;

public static void main(String[] args) {
Bod bod = new Bod (10, 20);
bod = null;
System.gc () ; //volanie odporuci JVM vymazat nepouzivané objekty z pamdite
}
Volanie System.gc () jejeden zo sposobov ako odporucit’ JVM uvol'nenie nepouzivanych
objektov z pamdte. Volanie nezarucuje uvolnenie objektov z pamite.

Trieda Objects

Trieda Objects obsahuje niekol’ko uzito¢nych statickych metdd. Vyhodou metéd moze byt
oSetrovanie pouzitia s nulovymi referenciami. Napr. metoda

public static boolean Objects.equals (Object a, Object b)

vrati t rue ak st argumenty rovnaké a false ak st argumenty rozne (podobne ako metoda
equals definovand v triede Object). Ak st obidva argumenty null, potom metdda vrati
true. Ak jeden argument je null a druhy nie je, potom vrati false. Rovnakost’ je
testovana volanim metdédy Object.equals (Object) nad prvym argumentom. Pri
pouziti metédy Objects.equals (Object a, Object b)nemusime zapisovat
osetrenie pripadu ked’ by sme volali metodu nad nulovou referenciou

implementacia Objects.equals (Object a, Object b)
public static boolean equals (Object a, Object b) {

return (a == b) || (a !'= null && a.equals (b))
}

11



