


Asserton

« od JDK 1.4
» prikaz obsahujici vyraz typu boolean
* programator predpoklada, ze vyraz bude vzdy splnen
(true)
e pokud je vyraz vyhodnocen na false -> chyba
e pouziva se pro ladeni
— assertions lze zapnout nebo vypnout
 pro cely program nebo jen pro nektere tridy
- implicitne vypnuty
- nesmi mit zadné vedlejSi efekty
 JDK 1.4 — programy se musi prekladat s parametrem
-source 1.4



Pouzitl

assert Vyrazl;
assert Vyrazl : Vyraz?2;

* vypnuté assertions — prikaz nedela nic
- vyrazy se nevyhodnocuiji!
e zapnute assetions
- Vyraz1 je true — nic se nedgje, program pokracuje
normalne
- Vyraz1 je false

* \V/yraz2 je pritomen
throw new AssertionkError (Vyraz?2)

* VVyraz2 neni pritomen
throw new AssertionError ()



Zaonuil 21 vypnutl

parametry pro virtual machine
zapnuti
-ea[:PackageName...|:ClassName]
-enableassertions[:PackageName...|:ClassName]
vypnuti
-da[:PackageName...|:ClassName]
-disableassertions[:PackageName...|:ClassName]
bez tridy nebo baliku — pro vsechny tridy
assertions v "systémovych" tridach
-esa | -enablesystemasserions
-dsa | -disablesystemasserions

zda se maji assetions provadet, se urCi pouze jednou
pri inicializaci tridy (predtim, nez se na ni cokoliv
provede)



- |

Java.lang.Assertionzrror

e dediod java.lang.Error

e konstruktory
AssertionError ()
AssertionError (boolean b)
AssertionError (char c¢)
AssertionError (double d)
AssertionError (float f£f)
AssertionError (int 1)
AssertionError (long 1)
AssertionError (Object o)



 invarianty

1f (1%3 == 0) {
} éiée 1f (1%3 == 1) {
} éiée {

assert 1%3 == 2;




Il

Ixlacly nouziil
e "nedosazitelna mista" v programu
class Directions {

public static final int RIGHT = 1;
public static final int LEFT = 2;

switch (direction) {
case Directions.LEFT:
case Directions.RIGHT:
default:
assert false;



rilacy pouzitl
e preconditions
- testovani parametri private metod

private void setlInterval (int 1) {
assert 1>0 && 1<=MAX INTERVAL;

- nevhodné na testovani parametru public metod

public void setInterval (1nt 1)
1f (1<=0 && 1>MAX INTERVAL)
throw new IllegalArgumentException();



e postconditions

public String foo() {
String ret;

assert ret != null;
return ret;







V4

Uvor)

* obdoba sablon z C#/C++
- ale jen na prvni pohled
e parametry pro typy
e Cil
- prehlednejsi kod
- typova bezpecnost



Motlvacnl prixlad

* bez gen. typu (<=JDK 1.4)

List myIntList = new LinkedList ()

myIntList.add (new Integer (0));
Integer x = (Integer)mylIntList.iterator () .next():

« JDK 5.0

List<Integer> myIntList = new LinkedList<Integer>();

myIntList.add(new Integer (0)):;
Integer x = myIntlList.iterator () .next();

* bez explicitniho pretypovani
» kontrola typu bénhem prekladu
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Definlce generickycn tyou

public interface List<E> {
vold add(E x);
Tterator<E> iterator ();
E get(int 1),

}

public 1nterface Iterator<kE> {
E next ()
boolean hasNext () ;

}
e List<Integer> silze predstavit jako

public 1nterface IntegerList {
vold add(Integer x);
ITterator<Integer> iterator();

}
* ve skutecnosti ale takovy kdd nikde neexistuje

- negeneruje se kod jako C++



Vziany mezl tyoy

* nejsou povoleny zadné zmeny v typovych
parametrech

List<String> 1s new ArraylList<String>();
List<Object> lo = 1ls;

lo.add (new Object());
String s = 1ls.get (0);

chyba — prirazeni Object do String

- druhy fadek zpusobi chybu pfi prekladu



Vziany mezl tyoy

 priklad - tisk vSech prvku kolekci
<=JDK 14

vold printCollection (Collection c) {
Iterator 1 = c.ilterator();
for (k = 0; k < c.size(); k++) {
System.out.println(i.next()):;
}

}

naivni pokus v JDK 5.0
vold printCollection (Collection<Object> c) {
for (Object e : c¢) {
System.out.println(e);

}
}

- nefunguje (viz predchozi priklad)



Vziany ezl tyoy

e Collection<Object> neni nadtyp vsech kolekci
e spravne

vold printCollection (Collection<?> c) {
for (Object e : c¢) {
System.out.println(e);

}
}

e Collection<?> je nadtyp vsech kolekci
- kolekce neznamého typu (collection of unknown)
- |lze priradit kolekci jakehokoliv typu

e pozor-do Collection<?> nelze pridavat
Collection<?> ¢ = new ArraylList<String>();

c.add (new Object()); <= chyba pri prekladu
e volat get () lze - vysledek do typu Object



Vziany mezl tyoy

e« ? - wildcard
« ,omezeny ?° (bounded wildcard)

public abstract class Shape {
public abstract void draw (Canvas c);
}
public class Circle extends Shape { ... }
public class Canvas {
public void drawAll (List<Shape> shapes) {
for (Shape s:shapes) {
s.draw (this)
}
IS

* umozni vykreslit pouze seznamy presne typu
List<Shape>, aleuzne List<Circle>



Vziany ezl tyoy
* feseni - omezeny ?

public void drawAll (List<? extends Shape> shapes) {
for (Shape s:shapes) {
s.draw (this)

})

* do tohoto Listu stale nelze pridavat

shapes.add (0, new Rectangle()); Chyba pFi pFekIadu



Genericke metocly

static void fromArrayToCollection (Object[] a,
Collection<?> c) {
for (Object o : a) {
c.add(o); <« chyba pri prekladu
}

static <T> wvoid fromArrayToCollection (T[] a,
Collection<T> c) {
for (T o : a) {

c.add (o) ; — OK
}
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Genericke metocy

e pouziti
- prekladac sam urci typy

Object[] oa = new Object[100];
Collection<Object> co = new ArraylList<Object>();
fromArrayToCollection(oa, co); // T - Object
String[] sa = new String[100];
Collection<String> cs = new ArrayList<String>();
fromArrayToCollection(sa, cs); // T — String
fromArrayToCollection(sa, co); // T — Object

* | U metod Ize pouzit omezeny typ
class Collections {

public static <T> wvoid copy (List<T> dest, List<?
extends T> src){...}



Pole 21 genericke tyoy

* pole gen. typu
- |ze deklarovat
- nelze naalokovat

List<String>[] lsa = new List<String>[10]; nelze!
List<?>[] lsa = new List<?>[10]; OK + varovani

* proc - pole lze pretypovat na Object

List<String>[] lsa = new List<String>[10];
Object o = lsa;

Object[] oa = (Object[]) o;

List<Integer> 11 = new ArrayList<Integer>();
li.add (new Integer(3));

oal[l] = 1i;

String s = lsa[l].get (0); ClassCastException
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Stary® a ,,novys Kod

,stary“ kod bez generickych typu

public class Foo {
public void add(List 1st) { ... }
public List get() { ... }

}
,Novy" kod pouzivajici ,stary”

List<String> 1lstl = new ArraylList<String>();
Foo o = new Foo();

o.add (1lstl); — OK - List odpovida List<?>
List<String> 1st2 = o.get(); « varovani prekladace



Stary® a ,,novy® xod

,novy" kod s generickymi typy

public class Foo {
public void add(List<String> 1st) { ... }
public List<String> get () { ... }

}

,stary” kod pouzivajici ,novy"

List 1lstl = new ArrayList();

Foo o = new Foo();

o.add (lstl); — varovani prekladace

List 1st2 = o.get(); —~ OK-List odpovida List<?>



Dals] vziany mezl typy

class Collections {
public static <T> wvoid copy (List<T> dest, List<?
extends T> src){...}

}

e ve skutecnosti

class Collections {
public static <T> wvoid copy (List<? super T> dest,
List<? extends T> src){...}

}






VycCty

<=

JDK 1.4

public static final int COLOR BLUE = 0;
public static final int COLOR RED = 1;
public static final int COLOR GREEN =

mozneé problémy

typova (ne)bezpecnost

zadny namespace

konstanty napevno prelozené v klientech
pri vypisu jen hodnoty

2;



— :

=ENuUim

public enum Color { BLUE, RED, GREEN }
public Color clr = Color.BLUE;

e ,normalni” trida
— atributy, metody, i metodu main
- potomek tridy java.lang.Enum
- pro kazdou konstantu - jedna instance

e public static final atribut
» protected konstruktor



Java.lang.=nurn

public abstract class Enum <E extends
Enum<gE>> { ... }

* metody
- String name ()
— 1nt ordinal ()

« kazdy enum ma metodu values ()
— vraci pole se vsemi konstantami

public Colors clr = Colors.BLUE;
System.out.println(clr); —~ BLUE



Atiriouty a metocly

public enum Planet {
MERCURY (3.303e+23, 2.4397e06),
VENUS (4.869e+24, 6.0518e0),
EARTH (5.976e+24, 6.37814e0),

private final double mass;
private final double radius;

Planet (double mass, double radius) {
this.mass = mass;
this.radius = radius;

}

double surfaceGravity () {
return G * mass / (radius * radius);

}



Atriputy a metocly
. piiklad

public enum Operation ({
PLUS, MINUS, TIMES, DIVIDE;

double eval (double x, double vy) {
switch(this) {

case PLUS: return x + vy;
case MINUS: return x - Vy;
case TIMES: return X YV,
case DIVIDE: return x / vy;

}

throw new AssertionError ("Unknown op: " + this);

}



Atriputy a metocly

* abstraktni metody
* konkretni implementace u kazde konstanty

public enum Operation {
PLUS { double eval (double x, double vy) { return x+ty; }},
MINUS { double eval (double x, double y) { return x-y; }},
TIMES { double eval (double x, double vy) { return x*vy; }},
DIVIDE { double eval (double x, double vy) { return x/v;}};

abstract double eval (double x, double vy);






o tri teCky”
e pouze jako posledni parametr
 |ze prfedat pole nebo seznam parametru

* v metode dostupné jako pole

vold argtest (Object... args) {

for (int 1=0;1 <args.length; 1++) {
System.out.println(args(i]);

}

}

argtest ("Ahoj", "jak", "se", "vede");

argtest (new Object[] {"Ahoj", "jak", "se",
"vede"}) ;

 metoda printf

- System.out.printf ("%s %d\n", user, total);



Prixlacl

e Jsou volani ekvivalentni?

argtest ("Ahoj", "jak", "se", "vede");

argtest (new Object[] {"Ahoj", "jak", "se", "vede"});

argtest ( (Object) new Object[] {"Ahoj", "jak", "se",
"vede"}) ;

Vsechna ekvivalentni
Ekvivalentni 1. a 2.

)
)
) Ekvivalentni 2. a 3.
)

a
b
C
d) Kazde dela neco jineho
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