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Generické programovani

Parametrizované typy (generické programovani)
@ templates v C++ (viz Standard Template Library — STL)
@ generics v Java 5
@ definuji parametrizované typy
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Generics

Deklarace generického rozhrani

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

}

public interface Iterator<kE> {
E next();
bool ean hasNext () ;

1
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Generics — vyvolani

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

Generics v Javé
@ jsou podobné Sablonam (templates) v C++
@ nejsou vsak stejné!
@ nedochazi ke generovani nové verze tfidy (rozhrani)

E = I nt eger

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

Genericky kod
@ kompiluje se pouze jednou

@ parametrizovany typ je podobny formalnim parametrlim
metody

@ metoda = formalni parametry hodnot
@ genericky kod = formalni parametry typl

@ pfi vyvolani jsou formalni parametry nahrazeny skutec¢nou
hodnotou

public interface List<E> {
voi d add(E x);
Iterator<E> iterator();
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Generics — dédic¢nost

[*1+] List<String>1ls = new ArrayList<String>();
[*2x] List<Object> 10 = Is;
/*3x/ 1 o0.add(new Cbject());
[*4x] String s = Is.get(0);
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Generics — dédic¢nost

[*1x/ List<String>1ls = new ArrayList<String>();
[*2x] List<Object> 10 = Is;
/*3x/ 1 o0.add(new Cbject());
[*4x] String s = Is.get(0);

@ /*2x/ —| s al o odkazuji stejny objekt (kolekci)
@ / »3+/ —vloZeni instance tfidy Obj ect do kolekce

@ / x4%] —vybeér z kolekce, ocekavany typ St ri ng,
skute€ny Cbj ect !
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Generics — dédic¢nost

[*1x/ List<String>1ls = new ArrayList<String>();
[*2x] List<Object> 10 = Is;
/*3x/ 1 o0.add(new Cbject());
[*4x] String s = Is.get(0);

@ /*2x/ —| s al o odkazuji stejny objekt (kolekci)
@ / »3+/ —vloZeni instance tfidy Obj ect do kolekce

@ / x4%] —vybeér z kolekce, ocekavany typ St ri ng,
skute€ny Cbj ect !

@ = pfi/ * 2/ compile time error
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Generics — dédic¢nost

Foo extends Bar

Gje genericka deklarace
G<Foo>, &Bar >

G<Foo> neni podtfida G<Bar >!

Gje jedina tfida (rozhrani) s jednim parametrizovanym
typem

vSechny instance parametrizované tfidy G sdileji stejnou
tridu!
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Generics — dédic¢nost

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

}

Col I ection<lnteger> ci = new Arrayli st<lnteger>();
print(ci); // conpile-tine error
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Generics — ukazka

public class GenDenp<T> {

private T val ue;

private static T val ue2;

public void put(T v) { value = v; }

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

}

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

}

public static void main(String[] argv) {
CGenDenp<l nt eger> gd = new GenDenop<Il nteger>();
gd. put (new I nteger(2));
System out. println(gd.get());
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gd. put (new I nteger(2));
System out. println(gd.get());

Radek Koci Seminar Java — Generics 10/ 31



Generics — ukazka

public class GenDenp<T extends Nunmber> {

private T val ue;
public void put(T v) { value = v; }
public T get() {
return this.val ue;
}
public int add(int i) {
return this.value.intValue() + 5;
}
public static void main(String[] argv) {
GenDenp<I nt eger > gd = new GenDeno<I nt eger>();
gd. put (new I nteger(2));
System out. printlin(gd.get());
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Generics — wildcards

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

voi d printCollection(Collection<Cbject>c) {
for(Chject e : ¢)
Systemout. println(e);
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Generics — wildcards

[ *2x]
void printCollection(Collection<Object>c) {
for(Qhject e : «¢)
Systemout.println(e);

}

@ / *2x/ je méneé univerzalninez / x 1/
@ /x2x/: Col | ecti on<Obj ect >neni nadtfidou ostatnich
kolekci

@ / =2/ : prvky kolekce mohou byt pouze instance tfidy
Obj ect
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Generics — wildcards

Wildcard ?
@ reprezentuje neznamy typ
voi d printCollection(Collection<?>c) {
for(Cbject e : «¢)
System out. println(e);

}

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

cs.printColl ection(cs);

@ |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("H ");
cs.printCollection(cs);

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

}

@ nelze zapisovat

Col l ection<?> c = new ArrayList<String>();
c.add(new Qbject()); // conpile tine error
c.add(new String()); // compile time error
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Generics — bounded wildcards

Priklad
@ abstraktni tfida Shape, metoda dr aw( Canvas c)
@ rozsSifujici tfidy Rect angleaCircl e
@ tfida Canvas s metodou dr awAl |

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

Problém
@ prvky kolekce mohou byt pouze instance tfidy Shape
@ nelze pouzit pouze <?>
@ = bounded wildcards
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Generics — bounded wildcards

Bounded wildcards <? extends T>
@ neznama tfida, ktera je potomkem tfidy T
@ mUze byt isamotna tiida T
@ T je horni hranice

public void drawAl | (Li st<? extends Shape> shapes)

{
for(Shape s : shapes)

s.draw(thi s);
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Generics — bounded wildcards

public void drawAl | (Li st<? extends Shape> shapes)

{
for(Shape s : shapes)

s.draw(this);
}

Problém
@ nelze zapisovat do takto definované kolekce

public void addGircl e(List<? extends Shape> shapes)

{
}

shapes. add(new Circle()); // conpile error
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Generics — generické metody

Priklad (kopie pole do kolekce)
static void arrayToCol (Object[] a,
Col | ection<T> c) {
for(Cbject o : a)
c.add(o); // conpile time error

}

Problém
@ neznamy typ prvkl kolekce, nelze zajistit spravnost
@ = parametricky typ <T>

static <T> void arrayToCol (T[] a,
Col | ection<T> c) {
for(T o: a)
c.add(o);
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Generics — inference typl

Volani pfedchozi metody
@ void arrayToCol (T[] a, Collection<T> c)

Inference typU

@ prekladac odvozuje typy argumentt podle skute¢né
pouzitych
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Generics — inference typl

void arrayToCol (T[] a, Collection<T> c)

hj ect[] oa = new Obj ect[100];
Col | ecti on<Cbj ect> co = new Arrayli st <Obj 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 Object

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

Priklad
@ definice metod z rozhrani Col | ecti on

interface Collection<E> {
publi ¢ bool ean contai nsAll (Collection<?> c);
public bool ean addAl | (Col | ecti on<? extends E> c);

}

MoZna modifikace
publ i c <T> bool ean contai nsAll (Coll 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 uvadét
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Generics — generické metody vs. wildcards

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

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

}
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Generics — sdileni tfidy

@ generické tfidy jsou sdilené pro vSechny své objekty
(invokace)

@ nelze zajistit bezpecné pretypovani na zakladé
generickych typd
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Generics — sdileni tfidy

List<String> 11 = new ArrayList<String>();
List<Integer> 12 = new ArrayLi st<lnteger>();
l1.getCl ass() ==12.getC ass() // => true!

Col l ection cs = new ArraylList<String>();
if (cs instanceof Collection<String>)
/1 illegal generic type for instanceof

Col l ection<String> cstr = (Coll ection<String>) cs;
/1 warning: [unchecked] unchecked cast
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Generics — pretypovani

@ nelze zajistit bezpecné pretypovani na zakladé
generickych typl
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Generics — pretypovani

<T> T badCast(T t, Object o) { return (T) o; }
/1 warning: [unchecked] unchecked cast

System out . println(new Generi csDeno().
badCast ("Hej ", "Hou"));
Il K

System out . println(new Generi csDeno().
badCast ("Hej ", 10));
/! Exception in thread "nmain"
java. |l ang. Cl assCast Excepti on: java.l ang. | nteger
at Generi csDeno. mai n( Generi csDeno. j 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,
Si nk<T> snk)

{ T last;
for(Tt : coll) {
|ast = t;

snk. fl ush(l ast);
}

return | ast;

}

Si nk<Cbj ect > s;
Col I ection<String> cs;
String str = witeAll(cs, s);
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Generics — bounded wildcards

® 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>
{
T | ast;
for(Tt : coll) {
last = t;

snk. fl ush(l ast);
}

return | ast;

}

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

http://java. sun.conlj2se/ 1. 5. 0/ docs/ gui de/
| anguage/ i ndex. ht m

http://java. sun. com docs/ books/tutorial/
reflect/ TCC. htm
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