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Téma prednasky

@ Dédicnost, polymorfismus
@ Inicializace objektu

@ Rozhrani, tfida a objekt v Javé
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Zaklady objektové orientace

Vlastnosti objektové orientace
@ Abstrakce (abstraction)
@ Zapouzdreni (encapsulation)
@ Polymorfismus (polymorphism)
@ Dédicnost (inheritance)
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Polymorfismus

Polymorfismus
@ vyskyt rliznych typl chovani na zakladé stejné zpravy
@ moznost vicenasobné definice operace s jednim nazvem,
ktera tak mlze nabyvat vice implementaci (implementuje
rlzné chovani).
@ logicky vztah podobnych operaci (aplikace operaci na
podobné, ale technicky rlizné situace)
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Dédic¢nost v Javé

Dédicnost
@ Sdileni chovani.
@ Specializace, rozsifovani funkénosti tridy.
@ Odvozeni nové tfidy od néjaké stavajici
@ Odvozena (dcefinna) tfida

@ ma vSechny vlastnosti nadtfidy
@ + vlastnosti uvedené pfimo v deklaraci podtfidy
@ Konstruktory se nedédi!!!

Radek Koci i va — Zaklady OO (2) 5/ 30



Dédicnost v Javé — Priklad

Vehicle

#weight
#capacity
#drivenBy
#km
+getWeight ()
+getCapacity()
+run()

+...()
+price(km)

4&

Car Bus

+price(km) +price(km)
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Dédicnost v Javé — Priklad

public class Vehicle {

}

public class Car extends Vehicle {
protected int price(int km {
/! podl e osobniho auta ...
}
}

public class Bus extends Vehicle {
protected int price(int km {
/1 podl e autobusu ..

}
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Prepisovani a pretéZzovani metod

Prepisovani (overriding)
@ zmeéna definice metody zadané v tfidé T v nékteré z
podfizenych tfid

PretéZovani (overloading)
@ technika vicenasobné definice operace v jedné tfidé.

@ Java:
prevedNa(Ucet u, int castka);
prevedNa(Ucet u);
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Dédicnost — Konstruktory (pfiklad)

public class Vehicle {

public Vehicle(int weight, int capacity) {
this.wei ght = wei ght;
this.capacity = capacity;

}

public class Car extends Vehicle {
/! Funkcni, ovsem nevhodne (viz inic. obj.)!!
public Car(int weight, int capacity) {
this.wei ght = wei ght;
this.capacity = capacity;
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Inicializace objektu

Zakladni kroky
© nalezeni a vyvolani konstruktoru
@ vyvolani bezparametrického konstruktoru nadfazené tfidy
@ inicializace instan¢nich proménnych
© provedeni téla konstruktoru tfidy
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Inicializace objektu — priklad

B b = new B();

class Z {

public Z() {Systemout.println("Kon. 2Z");}
}
class A {

public A() {Systemout.println("Kon. A");}
}

class B extends A {
Zz = new Z();
public B() {Systemout.println("Kon. B");}
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Inicializace objektu — priklad

B b = new B();

class Z {

public Z() {Systemout.println("Kon. 2Z");}
}
class A {

public A() {Systemout.println("Kon. A");}
}

class B extends A {
Zz = new Z();
public B() {Systemout.println("Kon. B");}

Kon. A - Kon. Z
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Inicializace objektu — priklad

B b = new B();

class Z {

public Z() {Systemout.println("Kon. 2Z");}
}
class A {

public A() {Systemout.println("Kon. A");}
}

class B extends A {
Zz = new Z();
public B() {Systemout.println("Kon. B");}

Kon. A - Kon. Z - Kon. B
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Dédi¢nost — Vztah objektl a tfid

Vehicle
#weight .
#capacity l< - - - {instance} _ _ 1.yehicle
i:r:lvenBy weight
capacity
+getWeight() drivenBy
+getCapacity() AN km
+run (km) run (km) :
0 this.km += kn; A
+price(km) return price(km); 1
1
I(inheri‘cance}
1
1
1
: run(10)
Car Bus lc- Unstancell  :gys
+price(km) +km_dalnice km_dalnice
= = run(5,15)

+run(kml, km2)

+price(km)

+priceHighWay (km) | | run(kml, km2):

km += kml;

km_dalnice += km2;

return price(kml) +
priceHighWay (km2);

Poznamka: polymorfni metody
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Dédi¢nost — vztah objektl a tfid

A <_____{_in_stgnc_e}______A
#km km
+A() AQ):
+print() km = 5; !

print(): 1
System.out.println(km); 1
|
|
j{inheritance}
|

B <. 1

S S 1
#km ~ o {instance} !
+B() RN |

1 -~
+print() ~ o - ;

~y:B
B():
km = 10; km
print():

super.print();
System.out.println(km);
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Inicializace objektu — modifikace

MozZné modifikace

@ |ze volat jiny neZ bezparametricky konstruktor nadfazené
tfidy (musi byt vZdy na zacatku konstruktoru potomka),
napr.
super ( paranetry)

@ |ze volat i jiny konstruktor tfidy (musi byt vZzdy na zacatku
konstruktoru), napf.

t hi s(paranetry)

@ bezparametricky (implicitni) konstruktor neexistuje, pokud
existuje alespon jeden jiny

super athi s Ize pouZiti pro volani metod
nadfazené/dané tridy
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Dédicnost — Konstruktory (pfiklad)

public class Vehicle {

public Vehicle(int weight, int capacity) {
this.wei ght = wei ght;
this.capacity = capacity;

}

public class Car extends Vehicle {
public Car(int weight, int capacity) {
super (wei ght, capacity);

}
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Dédicnost versus skladani

Priklad
@ Ulozisté objektd tfida U
@ metodyput(...),get(...),remove(...)
@ chceme naplnit a pak prohlasit za read-only

Dédicnost
@ zdédime tfidu U
@ atributi sReadOnl y
@ modifikace metod put (...) aremove(...)
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Dédicnost versus skladani

class U{ ... }

class UU extends U {
prot ected bool ean i sReadOnly = fal se;

public void readOnl y(bool ean ro) {
i sReadOnly = ro;
}

public void put(Qbject o) {
if (! isReadOnly)
return super. put(o);
el se
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Dédicnost versus skladani

Skladani
@ vytvorime jinou tfidu RU
@ sklada se z tfidy (resp. instance tfidy) U
@ deleguje zpravy na slozkovy objekt (get (.. .))

@ metody put (...) arenove(...) bud neimplementuije,
nebo vZdy generuje vyjimku

Po vytvoreni a naplnéni instance tfidy U

@ vytvorime instanci tfidy RU a vloZime do ni inicializovanou
instanci tfidy U
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Dédicnost versus skladani

class U{ ... }

class RU {
protected U inner;

public RU(U u) {
i nner = u;

}

public Ooject get() {
return inner.get();

}
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Dédicnost — problém naruseni zapouzdreni

cl ass MyHashSet extends HashSet {

private int addCount = O;

/1 konstruktory

publi ¢ bool ean add(Ohj ect 0) {
addCount ++;
return super.add(o);

}

publi ¢ bool ean addAll (Col I ection c) {
addCount += c.size();
return super.addAll (c);

}

public int getCount() {
return addCount;

}
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Dédicnost — problém naruseni zapouzdreni

MyHashSet s = new MyHashSet () ;
s. addAl'l| (Arrays. asLi st (
new String[] {"jedna", "dva", "tri"}));

s. get Count () ; Il =>6
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Dédicnost — problém naruseni zapouzdreni

MyHashSet s = new MyHashSet () ;
s. addAl'l| (Arrays. asLi st (
new String[] {"jedna", "dva", "tri"}));

s. get Count () ; Il =>6

@ metoda addAl | tfidy HashSet pouZiva metodu add
@ implementacni detail, ktery nemusi byt dokumentovany
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Dédicnost — problém naruseni zapouzdreni

Dédicnost
@ sémantika je zaloZena na implementacnich detailech
rozSifované tfidy = nachylné na chyby

/1 class Vehicle
public Vehicle(int weight) {

thi s. wei ght = wei ght * 1000;
}

/1 class Car extends Vehicle

public Car(int weight) {
this.weight = weight; // <-- 111
/1 super (wei ght);
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Abstraktni tfida

Abstraktni tfida
@ tfida, ktera danou specifikaci implementuje jen ¢astec¢né
@ nemdiiZze mit instance
@ klicové slovo abst r act

Abstraktni tfida = ¢aste¢na implementace
Tfida = Opln& implementace
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Abstraktni tfida — Priklad

public class Vehicle {

public int price(int km { ?2?? }
}

public class Car extends Vehicle {
protected int price(int km {
/! podl e osobniho auta ...
}
}

public class Bus extends Vehicle {
protected int price(int km {
/1 podl e autobusu ..

}
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Abstraktni tfida — Priklad

public abstract class Vehicle {

public Vehicle(int weight, int capacity) {
this. weight = weight;
this.capacity = capacity;

}

protected abstract int price(int km;

}
public class Car extends Vehicle {
public Car(int weight, int capacity) {
super (wei ght, capacity);
}

protected int price(int km { ... }
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Vicenasobna dédi¢nost

Vicenasobna dédicnost
@ komplikuje navrh (Citelnost, problém nejednoznacnosti)
@ da se obejit (skladani objektl)
@ existuji pfipady, kdy ma vicenasobna dédi¢nost vyznam
@ Java nem & vicen asobnou d édicnost

Thread
Applet +start()
+start() +run()

1

MyAppletAsThread

+run()
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Vicenasobna dédi¢nost

Jak se obejit bez vicenasobné dédicnosti — |

Applet Thread
+start() +start()
+run()
MyApplet
+thread: MyThread >{MyThread
X +run()
+start()

public void start() {
super.start();
thread = new MyThread();
thread.start();

}
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Vicenasobna dédi¢nost

Jak se obejit bez vicenasobné dédicnosti — Il

A let <<interface>>
il Runnable
+start()
; +run()
|
MyApplet|- - - - - - !
+X
+start ()
+run()

v,
v,
v,
v,
.....
‘..
‘..
.,

public void start() {
super.start();
new Thread(this).start();

}
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Rozhrani objektu

Rozhrani objektu

@ mnoZina operaci, které objekt nabizi

@ pouze definuje co objekt umi (nabizi), nedefinuje jak

@ zplisob provedeni operace zavisi na implementaci

(metoda)

@ stejné rozhrani mdiZe byt implementovano rliznymi objekty
@ stejné operace mohou mit rlizné implementace
@ = polymorfismus

@ rozhrani v Javé: flexibilita modelov ani se zachov anim
statick é typov é kontroly!
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Rozhrani, tfida a objekt

Rozhrani
@ specifikuje mnozinu vlastnosti, ale neimplementuje je

Abstraktni tfida
@ Castecné implementuje rozhrani
@ nékteré operace ponechava bez implementace

Trida
@ implementuje rozhrani (tj. vSechny metody rozhrant)
@ tfida predstavuje vzor pro vytvareni objektd

Objekt
@ objekt je jeden konkrétni jedinec prislusné tfidy
@ objekt je instanci tfidy
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