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Enums

Reprezentace vyctoveho typu (Java < 5.0)

e int Enum pattern

public static final
public static final
public static final
public static final

® neni typoveé bezpecny

| nt
| nt
| nt
| nt

SEASON W NTER
SEASON_SPRI NG
SEASON SUMVER
SEASON FALL

e hodnoty nejsou informativni (vzdy int; "jiné" nazvy, stejna hodnota)

Vyctovy typ (Java >= 5.0)
e typove bezpecny

e enum Season { WNTER, SPRI NG SUMVER, FALL }

e plnohodnotna trida!

e rozSifuje tridu j ava. | ang. Enum
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Enums

cl ass EnunsDeno ({
public enum Season { WNTER, SPRI NG SUMMER, FALL };

pri vate Season season;

public static void main(String[] args) {
new EnunsDenp() ;

}

public EnunsDeno() {
season = Season. W NTER;
[/ season = EnunsDenp. Season. W NTER;
Systemout.println(season);

for (Season s : Season. val ues())
Systemout. println("Value of Season: " + s);
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Enums

public enum Pl anet {
VERCURY (3.303e+23, 2.4397€6),
VENUS (4.869e+24, 6.0518e6),
EARTH (5.976e+24, 6.37814€6);

private final double nass; [/ 1n kilograns
private final double radius; // in neters
Pl anet (doubl e nass, double radius) {
t his. mass = nass;
this.radi us = radi us;
}
public static final double G = 6.67300E- 11;
doubl e surfaceG avity() {
return G* mass / (radius * radius);
}
doubl e surfaceWei ght (doubl e ot her Mass) {
return ot herMass * surfaceGavity();

}
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Enums

public static void main(String[] args) {
doubl e eart hWei ght = Doubl e. par seDoubl e(args[0]);
doubl e mass = eart hWei ght/ Pl anet. EARTH. surfaceG avity();

for (Planet p : Planet.val ues())
Systemout. printf("Your weight on % is % %", p,
p. surfaceWi ght (nass));

}

vice na

http://]ava.sun.com | 2se/ 1. 5. 0/ docs/ gui de/ | anguage/ enuns. ht ni
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Varargs

Varargs
* metoda s proménnym poctem parametrt
e pole objektd tfidy Qbj ect

(bj ect[] argunments = {
new | nteger(7),
new Dat e(),
"a di sturbance in the Force"

i

String result = MessageFormat. f or mat (
"At {1,time} on {1,date}, there was {2} on pl anet
+ "{0, nunber,integer}.", argunents),;

Varargs (Java >=5.0)
e vlastnost skryvajici nutnost obaleni polem
e posledni argument: Gbj ect... nane
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Varargs

class Args {

public static void main(String[] args) {
Args a = new Args();

a.print("H ", "hou ", "ha");
}
public void print(String s, Object... args) {
String str ="";
Systemout.println(args. | ength);
for (Object o : args)
str += (String) o;
Systemout.printin(s + str);
}
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Static import

Pristup ke statickym ¢lentim
e double r = Math.cos(Math. Pl * theta);

e Vyuziti statického importu

| nport static java.lang. Mat h. Pl ;
/[/inport static java.lang. Math. *;

double r = cos(Pl * theta);

e pouzivat velice opatrné! (kolize identifikatort, tézko Citelny kod, ...)
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Reflektivita

Reflektivita
e zkoumani tfid a objektu
e specialni objekty reprezentujici vlastnosti tfid a objektu

e kazdy element (tfida, metoda, ...) ma svou reprezentaci v podobe
objektu

* java.l ang. C ass<T>

e java.lang. refl ect. Constructor<T>
* java.l ang.refl ect. Met hod

°* Java.lang.reflect.Field
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Reflektivita

Trida objektu

e kazda zkompilovana trida (bytecode) ma promeénnou:
static public final class
pr.:
java.lang. d ass cls = Mycl ass. cl ass;
e metoda Cbj ect. get C ass()
String str = new String("H ") ;
Class cls = str.getd ass();

e statickd metoda Cl ass. f or Name()
Class cls = Cl ass. forNanme("java. |l ang. Thread") ;
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Reflektivita

Priklad

e ziskani jména tridy objektu
| mport java.lang.reflect.*;
| nport java.aw . *;

cl ass Sanpl eNanme {

public static void main(String[] args) {
Button b = new Button();
pri nt Nane(b) ;

}

static void printNanme(Qbject o) {
Class ¢ = o.getd ass();
String s = c.get Nanme();
Systemout.println(s);
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Reflektivita

Priklad
e nadrazené tridy

static void printSuperclasses(Oject o) {
Cl ass subcl ass = o0.getd ass();
Cl ass superclass = subcl ass. get Super cl ass();

while (superclass !'= null) {
String classNane = supercl ass. get Nane() ;
System out. println(classNane);
subcl ass = supercl ass;
super cl ass = subcl ass. get Supercl ass();
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Reflektivita

Priklad
e proménné, modifikatory

static void printFieldNanes(Qbj ect o) {
Class ¢ = o.getC ass();
Field[] fields = c.getDecl aredFi el ds();

for (int 1 =0; 1 <fields.length; 1++) {
String fieldNane = fields[i].getNane();
Class typeClass = fields[i].getType();
String fieldType = typed ass. get Nane() ;

int nodif = fields[i].getMdifiers();

| f (Modifier.isPublic(nodif)) nodstr += "public ";

I f (Modifier.isPrivate(nodif)) nodstr += "private ";
If (Modifier.isStatic(nodif)) nodstr += "static ",
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Reflektivita

Priklad
e Cteni/nastaveni proménné

Rectangle r = new Rect angl e(100, 20);
| nt eger wi dt hParam = new | nt eger (300) ;
Systemout.printin("original: " + r.toString());

Field w dt hFi el d;
| nt eger w dt hVval ue;
Class ¢ = r.getC ass();

try {
w dthField = c.getField("wdth");
w dt hVal ue = (Integer) wdthField.get(r);
wi dt hFi el d. set(r, w dt hParam;

} catch (NoSuchFi el dException e) { ... }

} catch (Il egal AccessExceptione) { ... }

Systemout.printin("nodified: " + r.toString());
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Reflektivita

Lze ziskat
e reprezentaci tridy, promenne, metody, konstruktoru

¢ informace o nazvu, modifikatoru tridy, promenné, metody,
konstruktoru

¢ informace o typu proménné

¢ informace o navratovem typu metody
e informace o nadtride

e zda se jedna o tridu/rozhrani

e ktera rozhrani se implementuji
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Reflektivita

Je mozneée
e vytvaret nové instance trid
e vyvolat metodu
e zmenit obsah proménné
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Reflektivita — vyvolani metody

cl ass Sanpl eMet hods {

public void first() {
Systemout.println("first method");

}

public void second(String s) {
Systemout.println(s),;

}

public int third() {
return 10;

}

Seminar Java XI — p.18/44



Reflektivita — vyvolani metody

public static void main(String[] args) {
Sanpl eMet hods sm = new Sanmpl eMet hods() ;
Class ¢ = smgetd ass();
Met hod[] ma = c. get Met hods();

for (Method m: ma) {
Systemout.println("Mthod nane: " + m get Nane());
| f (m getDeclaringC ass() == Sanpl eMet hods. cl ass)

{
}

| nvoke(m sm;
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Reflektivita — vyvolani metody

private static void i nvoke(Method m Object 0) {

try {

T (mgetNane().indexOr("first") !'=-1) {
m i nvoke(o0) ;

}

I f (mget Nane().indexO("second") !'= -1) {
m i nvoke(o, "hi");

}

1 f (mgetNanme().indexO("third") I'=-1) {
int i = (Integer) minvoke(o);
Systemout.println("The result is " + 1);

}

}
catch (I11egal AccessException ex) { ... }
catch (I nvocationTarget Exception ex) { ... }
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Generics (opakovani)

Problém pri praci s kontejnery
e pri vybirani elementu z kolekce musime pretypovat
¢ neni hlidano kompilatorem
e pouze dynamicka typova kontrola
®* = Sance na vygenerovani run-time vyjimky

Generics (vlastnost Java 5.0)
e umoznuje komunikaci s kompilatorem
e staticka kontrola typu pfi manipulaci s kontejnery
* bez pretypovani!
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Generics (opakovani)

/] Renoves 4-letter words fromc. Elenents nust be strings.
static void expurgate(Collection c) {

for (lterator i = c.iterator(); i.hasNext(); )
1f (((String) i.next()).length() == 4)
i . renove();

/! Renoves the 4-letter words fromc
static void expurgate(Collection<String> c) {

for (lterator<String>i = c.iterator(); i.hasNext(); )
1 f (i.next().length() == 4)
| . renove();
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Generics — trida, rozhrani

Deklarace generického rozhrani

public interface List<E> {
voi d add(E x);
|terator<E> iterator();

}

public interface Iterator<E> {
E next();
bool ean hasNext () ;
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Generics — vyvolani

Vyvolani (invocation, parametrizovany typ): Li st <l nt eger >

Generics v Jave
® jsou podobné Sablonam (templates) v C++
® nejsou vsak stejné!

e nedochazi ke generovani nové verze tridy (rozhrani)

E= | nteger

public interface List<Integer> {
voi d add( | nteger x);
|terator<integer> iterator();
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Generics — vyvolani

Genericky kod
e kompiluje se pouze jednou
e parametrizovany typ je podobny formalnim parametrim metody
e metoda = formalni parametry hodnot
e genericky kéd = formalni parametry typu

e pri vyvolani jsou formalni parametry nahrazeny skutecnou
hodnotou

public interface List<E> {
voi d add(E x);
|terator<E> iterator();
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Generics — dédicnost

[*1*] List<String>1|ls =n
[*2*] List<Ophject> 1o = I|s;
[*3*/ 1 o0.add(new Object());
[*4*] String s = |s.get(0);

ew ArrayList<String>();
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Generics — dédicnost

[*1*] List<String>1|ls =n
[*2*] List<Ophject> 1o = I|s;
[*3*/ 1 o0.add(new Object());
[*4*] String s = |s.get(0);

ew ArrayList<String>();

e [*2*] —| s al o odkazuji stejny objekt (kolekci)
e /*3*/ —vlozeni instance tridy Qbj ect do kolekce

o /| *4*] —vyber z kolekce, oCekavany typ St ri ng, skutecny
(bj ect !

Seminar Java XI — p.26/44



Generics — dédicnost

[*1*] List<String>1|ls =n
[*2*] List<Ophject> 1o = I|s;
[*3*/ 1 o0.add(new Object());
[*4*] String s = |s.get(0);

ew ArrayList<String>();

e [*2*] —| s al o odkazuji stejny objekt (kolekci)
e /*3*/ —vlozeni instance tridy Qbj ect do kolekce

o /| *4*] —vyber z kolekce, oCekavany typ St ri ng, skutecny
(bj ect !

° = pii/*2*/ compile time error
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Generics — dédicnost

e Foo extends Bar

* Gje genericka deklarace

¢ (<Foo>, Bar>

e G<Foo> neni podtrida GzBar >!

e Gje jedina trida (rozhrani) s jednim parametrizovanym typem
e vSechny instance parametrizované tridy Gsdileji stejnou tridu!

static void print(Collection<Nunber> cols) {
for (Nunmber o : cols)
System out.println(o),;

}

Col | ection<lnteger> ci = new ArraylLi st<Ilnteger>();
print(ci); // conpile-time error
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Generics — ukazka

public class Generi csDeno<T> {

private T val ue;

private static T val ueZ2;

public void put (T value) {
t hi s. val ue = val ue;

}

public T get() {
return this.val ue;

}

public int add(int i) {
return this.value.intValue() + 5;

}

public static void main(String[] argv) {
Generi csDeno<l nt eger> gd = new Generi csDeno<l nt eger >();

gd. put (new I nteger(2));
Systemout.printlin(gd.get());
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Generics — ukazka

public class GenericsDenp<T> {
private T val ue;

private static T val ueZ;

public void put(T value) {
this.val ue = val ue;

}
public T get() {

return this.val ue;
}

public int add(int 1) {
return this.value.intValue() + 5;

}

public static void main(String[] argv) {
Generi csDeno<l nt eger> gd = new Generi csDeno<l nt eger >();
gd. put (new I nteger(2));
Systemout. println(gd.get());
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Generics — ukazka

public class GenericsDeno<T extends Nunber> {

private T val ue;

public void put(T value) {
t hi s. val ue = val ue;

}

public T get() {
return this.val ue;

}

public int add(int 1) {
return this.value.intValue() + 5;
}
public static void main(String[] argv) {
Generi csDeno<l nt eger> gd = new Generi csDeno<l nt eger >();
gd. put (new I nteger(2));
Systemout. println(gd.get());
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Generics — wildcards

[ *1*]/
void printCollection(Collectionc) {
Iterator i = c.iterator();
for(int k = 0; k < c.size(); k++)
Systemout.println(i.next());
}
[ *2%]

voi d printCollection(Collection<Object> c) {
for(Object e : ¢)
Systemout.printin(e),;

e [*2*] je méne univerzalninez / *1*/
e /[*2*[: Col | ecti on<Cbj ect > neni nadtfidou ostatnich kolekci
e [/ *2*[: prvky kolekce mohou byt pouze instance tridy Obj ect
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Generics — wildcards

Wildcard ?
® reprezentuje neznamy typ

void printCollection(Collection<?>c) {
for(Object e : ©)
Systemout.println(e);

}

Col l ection<String> cs = new ArrayList<String>();
cs.add("H ") ;
cs. printCollection(cs);

e |ze Cist, s prvky Ize manipulovat jako s objekty (Obj ect)
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Generics — wildcards

Kolekce neznamych typu
* nelze predikovat typ prvku

Col l ection<String> cs = new ArrayList<String>();
cs.add("Hi ") ;
cs.printCollection(cs);

void printCollection(Collection<?>c) {
for(String e : c) [l => inconpatible types
Systemout.println(e);

}

® nelze zapisovat
Collection<?>c¢c = n
c. add(new Object())
c.add(new String())

ew ArraylList<String>();
[/ conpile time error
[/ conpile time error
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Generics — bounded wildcards

Priklad
e abstraktni tfida Shape, metoda dr aw( Canvas c)
e rozSifujici tfidy RectangleaCi rcl e
e tfida Canvas s metodou dr awAl |

public void drawAl | (Li st <Shape> shapes) {
for(Shape s : shapes)
s.draw(thi s);

Problem
e prvky kolekce mohou byt pouze instance tridy Shape
® nelze pouzit pouze <?>
* = bounded wildcards
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Generics — bounded wildcards

Bounded wildcards <? extends T>
e neznama trida, ktera je potomkem tridy T
e mUze bytisamotnatiida T
e T je horni hranice

public void drawAl | (Li st<? extends Shape> shapes) {
for(Shape s : shapes)
s.drawmthis);

Problém
* nelze zapisovat do takto definované kolekce

public void addC rcl e(Li st<? extends Shape> shapes) {
shapes. add(new Crcle()); // conpile runtime error

}
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Generics — generické metody

Priklad
e kopie pole do kolekce

static void arrayToCol (Qhject[] a, Collection<?> c) {
for(Cbject o : a)
c.add(o); // conpile tinme error

Problem
* neznamy typ prvki kolekce, nelze zajistit spravnost
e = parametricky typ <T>

static <T> void arrayToCol (T[] a, Collection<T> c) {
for(T o : a)
c. add(o);
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Generics — inference typu

Volani predchozi metody

e ... void arrayToCol (T[] a, Collection<T> c)
Inference typU

e prekladac odvozuje typy argumentl podle skute¢né pouzitych

(bj ect[] oa = new (bject[100];
Col I ecti on<Object> co = new ArraylLi st <QOoj ect>();
arrayToCol (oa, co); [// Tis inferred to be (bject

String[] sa = new String[100];

Col l ection<String> co = new ArrayList<String>();
arrayToCol (sa, cs); [// Tis inferred to be String
arrayToCol (sa, co); [/ Tis inferred to be (bject

Nunmber[] na = new Nunber[ 100];
arrayToCol (na, cs); [/ conpile-tine error
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Generics — generické metody vs. wildcards

Priklad
e definice metod z rozhrani Col | ecti on

I nterface Col |l ection<E> {
publ i c bool ean contai nsAll (Col | ection<?> c);
publ i c bool ean addAl | (Col | ecti on<? extends E> c);

}

Mozna modifikace

I nterface Col |l ection<E> {
public <T> bool ean contai nsAl |l (Col | ection<T> c);
public <T extends E> bool ean addAl | (Col | ecti on<T> c);

}

® na genericky typ T neni nic zavislé
® je zbyteCné ho uvadet

"\ N =Ny /S
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Generics — generické metody vs. wildcards

Priklad
e kombinace generické metody a wildcards
e metoda copy z tfidy Col | ecti ons

public static <T>
voi d copy(List<T> dest, List<? extends T> src)

{
}

Seminar Java XI — p.39/44



Generics — sdileni tridy

e generickeé tridy jsou sdilené pro vSechny sve objekty (invokace)
* nelze zajistit bezpecné pretypovani na zakladé generickych typu

List<String> 11 = new ArrayLi st<String>();
List<Integer> 12 = new ArraylLi st <l nteger>();
| 1.getCl ass() == I[2.getd ass() // => true!

Coll ection cs = new ArrayList<String>();
I f (cs i nstanceof Collection<String>)
/[l 11legal generic type for instanceof

Col | ection<String> cstr = (Col |l ection<String>) cs;
[/ warning: [unchecked] unchecked cast
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Generics — pretypovani

* nelze zajistit bezpecné pretypovani na zakladé generickych typu

<T> T badCast (T t, Cbject o) { return (T) o; }
[/ warning: [unchecked] unchecked cast

System out. println(new GenericsDeno().badCast("He}", "Hou"));
[/ OK

System out. printl n(new GenericsDeno().badCast("Hej", 10));
/| Exception in thread "nain"
j ava. | ang. C assCast Exception: java.l ang. | nt eger
at Generi csDeno. mai n( Generi csDenp. | ava: 10)
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Generics — bounded wildcards

Bounded wildcards <? super T>

interface Sink<T> { flush(T t); }

<T> T witeAll (Collection<? extends T> coll, Sink<T> snk) {
T | ast;
for(Tt : coll) {
| ast = t;

snk. fl ush(!l ast);
}

return | ast;

}

Si nk<Cbj ect > s;
Col | ection<String> cs;
String str = witeAll(cs, s);

* T = (bj ect = Spatny navratovy typ
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Generics — bounded wildcards

Bounded wildcards <? super T>

interface Sink<T> { flush(T t); }

<T> T witeAll(Collection<T> coll, Sink<? super T> snk) {
T | ast;
for(Tt : coll) {
| ast = t;

snk. fl ush(!l ast);
}

return | ast;

}

Si nk<Cbj ect > s;
Col | ection<String> cs;
String str = witeAll(cs, s);

e T=String = OK
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Reference

http://]ava.sun.com | 2se/ 1. 5. 0/ docs/ gui de/ | anguage/ i ndex. ht n

http://]ava. sun. com docs/ books/tutorial/reflect/ TOC. htm
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