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Téma prednasky

@ Dédicnost, polymorfismus
@ Inicializace objektu

@ Nastroje
@ java archiv (JAR)
@ ant
@ ladéni programu (JUnit)
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Zaklady objektové orientace

Vlastnosti objektové orientace
@ Abstrakce (abstraction)
@ Zapouzdreni (encapsulation)

@ Polymorfismus (polymorphism)

@ moznost vicenasobné definice operace s jednim nazvem,
ktera tak miZe nabyvat vice implementaci (implementuje
rzné chovani)

@ Dédicnost (inheritance)

@ sdileni chovani
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Dédicnost v Javé

Dédi¢nost
@ Specializace, rozsirovani funkénosti tridy.
@ Odvozeni nové tfidy od néjaké stavajici
@ Odvozena tfida

@ ma vSechny vlastnosti nadtridy
@ + vlastnosti uvedené pfimo v deklaraci podtfidy
o Konstruktory se nededil!!
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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) {
// podle osobniho auta

public class Bus extends Vehicle {
protected int price(int km) {
// podle autobusu
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Prepisovani a pretézovani metod

Prepisovani (overriding)
@ zmeéna definice metody zadané v tfidé T v nekteré 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 (priklad)

public class Vehicle {

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

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

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

B b = new B();

class 2z {
public Z() {System.out.println("Kon. 2");}
}

class A {
public A() {System.out.println("Kon. A");}
}

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

B b = new B();

class Z {
public Z() {System.out.println("Kon. 2");}
}

class A {
public A() {System.out.println("Kon. A");}
}

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

B b = new B();

class Z {
public Z() {System.out.println("Kon. 2z");}
}

class A {
public A() {System.out.println("Kon. A");}
}

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

B b = new B();

class Z {
public Z() {System.out.println("Kon. 2Z");}
}

class A {
public A() {System.out.println("Kon. A");}
}

class B extends A {
2 z = new Z();
public B() {System.out.println("Kon. B");}

Kon. A — Kon. Z
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Inicializace objektu — priklad

B b = new B();

class Z {
public Z() {System.out.println("Kon. 2");}
}

class A {
public A() {System.out.println("Kon. A");}
}

class B extends A {
2 z = new Z();
public B() {System.out.println("Kon. B");}

Kon. A -— Kon. Z — Kon. B
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Inicializace objektu — modifikace

Mozné modifikace

@ Ize volat jiny nez bezparametricky konstruktor nadfazené
tridy (musi byt vzdy na zacatku konstruktoru potomka),
napr.
super (parametry)

@ Ize volat i jiny konstruktor tfidy (musi byt vzdy na zacatku
konstruktoru), napf.
this (parametry)

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

super a this Ize pouZit i pro volani metod
nadrazené/dané tridy
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Dédicnost — Vztah o

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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Dédicnost — vztah objektl a trid

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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Dédicnost — Konstruktory (priklad)

public class Vehicle {

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

public class Car extends Vehicle {
public Car (int weight, int capacity) {
super (weight, capacity);
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Dédicnost versus skladani

Priklad
@ Ulozisté objektu tfida U
® metody put (...),get(...), remove(...)
@ chceme naplnit a pak prohlasit za read-only

Dédi¢nost
@ zdédime tfidu U
@ atribut isReadOnly
@ modifikace metod put (. ..) a remove(...)
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Dédicnost versus skladani

class U { ... }

class UU extends U {
protected boolean isReadOnly = false;

public void readOnly (boolean ro) {
isReadOnly = ro;

public void put (Object o) {
if (! isReadOnly)
return super.put (o) ;
else
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Dédicnost versus skladani

Skladani
@ vytvofime jinou tfidu RU
@ sklada se z tfidy (resp. instance tfidy) U
@ deleguje zpravy na slozkovy objekt (get (.. .))
@ metody put (...) a remove(...) bud neimplementuje,
nebo vzdy generuje vyjimku

Po vytvoreni a naplnéni instance tfidy U

@ vytvofime 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) {

inner = u;

public Object get () {
return inner.get ();
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Dédicnost — problém naruseni zapouzdreni

class MyHashSet extends HashSet {

private int addCount = 0;

// konstruktory

public boolean add(Object o) {
addCount++;
return super.add(o);

}

public boolean addAll (Collection 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.addAll (Arrays.asList (
new String[] {"jedna", "dva", "tri"} ));

s.getCount () ; // => 6
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Dédicnost — problém naruseni zapouzdreni

MyHashSet s = new MyHashSet ();
s.addAll (Arrays.asList (
new String[] {"jedna", "dva", "tri"} ));

s.getCount () ; // => 6

@ metoda addAal1 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

// class Vehicle
public Vehicle (int weight) {
this.weight = weight » 1000;

// class Car extends Vehicle

public Car (int weight) {
this.weight = weight; // <—— !!!
// super (weight) ;
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@ java archiv (JAR)
@ ant
@ ladéni programu (JUnit)
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Java Archive (JAR)

Java Archive (JAR)
@ platformové nezavisly
@ archiv (zip) obsahuijici
@ hierarchii balikll a class soubory
@ jakékoliv jiné soubory (obrazky pro aplety apod.)
@ specialni adresaf META-INF
META-INF
@ obsah je interpretovan JVM
@ konfigurace aplikace
@ konfigurace rozsireni
@ konfigurace zavadécu tfid a sluzeb
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Java Archive (JAR)

Zkompilovani zdrojovych text

—-— src
| ———— xml
| -———— XMLDemo. java
—-— dest
—-— dom4j-1.5.2.jar

javac —-classpath "src:dom4j-1.5.2.Jjar"
-d dest src/xml/XMLDemo. java
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Java Archive (JAR)

Zkompilovani zdrojovych textu

| -———— XMLDemo. java
—-— dest
| -———— xml
| ———— XMLDemo.class
-— dom4j-1.5.2.jar
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Java Archive (JAR)

| -———— XMLDemo.class
-— dom4j-1.5.2.jar

jar —cvf xml.jar -C dest xml

MANIFEST.MF':

Manifest-Version: 1.0
Created-By: 1.5.0_05 (Sun Microsystems Inc.)
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Java Archive (JAR)

| ———— XMLDemo.class
—-— dom4j-1.5.2.jar

Jar —cvfm xml.jar mymanifest.mf -C dest xml

MANIFEST.MF:

Manifest-Version: 1.0

Class-Path: dom4j-1.5.2.jar

Created-By: 1.5.0_05-b05 (Sun Microsystems Inc.)
Ant-Version: Apache Ant 1.6.2

Main-Class: xml.XMLDemo
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Java Archive (JAR)

Spusténi JAR souboru

java —-jar xml. jar

http://java.sun.com/j2se/1.5.0/docs/guide/jar/
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Apache Ant

Apache Ant
@ nastroj pro sestavovani aplikaci
@ v principu podobny nastroji make
@ sestavovaci soubory zalozeny na XML formatu

Sestavovaci soubor (buildfile)
@ projekt (project)
@ cile (targets)
@ Ulohy (tasks)
@ zavislosti

http://ant.apache.org

Radek Ko¢i Seminaf Java — 3. prednaska 29/ 42



Apache Ant

Soubor build.xml

<project>
<target name="clean">
<delete dir="build"/>
</target>

<target name="compile">
<mkdir dir="build/classes"/>
<javac srcdir="src" destdir="build/classes"/>
</target>
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Apache Ant

<target name="jar">
<mkdir dir="build/jar"/>
<jar destfile="build/jar/xml.jar"
basedir="build/classes">
<manifest>
<attribute name="Main-Class"
value="xml .XMLDemo" />
</manifest>
</jar>
</target>

<target name="run">
<java jar="build/jar/xml.jar" fork="true"/>
</target>
</project>
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Apache Ant

ant compile
ant jar
ant run
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Ladéni programu

Pro ladéni programu v Javeé Ize vyuzit

kontrolni tisky: System.err.println(...)
radkovy debugger jdb

integrovany debugger v IDE

specialni nastroje na zaznam béhu balikd

Uvedomte si, Ze Zadny nastroj za nas nevymysli, JAK

mame své tridy testovat. Pouze nam pomUze ke
snadnéejsimu sestaveni a spusténi testu.
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Ladéni programu

@ standardni klicové slovo (od JDK1.4) assert

® assert booleovsky_vyraz

@ testovaci nastroje typu JUnit (a varianty — HttpUnit,...)

metoda assertEquals ()
metoda assertTrue ()

(4

]
o ...
@ http://junit.org/
@ pokrocilé nastroje na béhovou kontrolu platnosti invariant,
vstupnich, vystupnich a dalSich podminek
@ napf. jass (Java with ASSertions),

°
http://csd.informatik.uni-oldenburg.de/  jass/
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Ladéni programu — assert

public class AssertDemo {
public static void main(String args[]) {
int x = 10;
boolean enabled = false;

assert enabled = true;

System.out.println ("Assertions are " +
(enabled ? "enabled" : "disabled");

assert x < 0 : "x is not < 0";
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Ladéni programu — assert

@ spustit s volbou —ea (-enableassertions)

@ dojde-li za béhu programu k poruseni podminky stanovené
za assert, vznikne béhova chyba (AssertionError)a
program skonci
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Ladéni programu — JUnit

Instalace JUnit

@ stahnout si distribuci testovaciho prostredi (staci binarni)
http://Jjunit.org

@ nainstalovat (rozbalit do adresare) — archiv jar

Spusténi testd

® javac —-cp junit.jar ...
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Ladéni programu — JUnit

Postup (starsi verze)
@ napsat testovaci tfidu (tfidy) — obvykle rozsifuji (dédi) tfidu
Jjunit.framework.TestCase

@ testovaci tfida obsahuje metody

@ metodu pro nastaveni testu — setUp ()
o testovaci metody — testNeco ()
@ Uklidovou metodu — tearDown ()

@ testovaci tfidu spustit v textovém nebo grafickém prostredi

® junit.textui.TestRunner
® junit.swingui.TestRunner

@ testovani zobrazi, které testovaci metody pripadné selhaly
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Ladéni programu — JUnit

Ukazka (starsi verze)

public class JUnitDemo extends TestCase {
Zlomek x, vy, z;

public void setUp() {

X = new Zlomek (2, 3);
y = new Zlomek (4,6);
(4,3

z = new Zlomek (4,3);

}
public void testRovna () {
assertEquals("2/3 = 4/6.", x, y);

}
public void testSoucet () {

Zlomek z = x.plus(y);
assertEquals ("2/3 + 4/6 = 4/3.", z, soucet);




Ladéni programu — JUnit

Vyuziti anotaci (annotation)

@ anotace definuji dodate¢né informace a data o programu
bez pfimého vlivu na program

@ vyuziti anotaci
@ pfi kompilaci — detekce chyb, moznost generovani dalSiho
kodu, ...
@ za béhu — nastroje a knihovny mohou na zakladé anotace
prizplsobit sémantiku
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Static import

Ptistup ke statickym ¢lenim
@ double r = Math.cos (Math.PI x theta);
@ Vyuziti statického importu

import static java.lang.Math.PI;
//import static java.lang.Math.x;

double r = cos(PI * theta);

@ pouzivat velice opatrné! (kolize identifikator(, tézko Citelny
kdd, ...)
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Ladéni programu — JUnit

Ukazka vyuziti anotaci (annotation)

import org.junit.x;
import static org.junit.Assert.x;

public class TestHW {
@Test public void xxx () {

assertTrue (x>10);

java org.junit.runner.JUnitCore homeworkl.TestHW

Radek Ko¢i Semi va — 3. prednaska 42/ 42



