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Téma prednasky
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@ For-each loop

@ Autoboxing
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Priklad

public class Car {

public int run(int km) { ... }

public class Driver {
protected String name;
protected Car driverCar;
public void driveCar (Car c) {
driveCar = c;
driveCar.drivenBy (this);
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Priklad
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Kontejnery (containers) v Javé
@ slouzi k ukladani objekt (ne hodnot primitivnich typ(!)
@ verze < 5.0
@ kontejnery jsou koncipovany jako beztypové
@ verze => 5.0
@ kontejnery nesou typovou informaci o prvcich

VétSinou se pouzivaji kontejnery hotové, vestaveéné (soucast
Java Core API):

@ vestavéné kontejnerové tfidy jsou definovany v baliku
Java.util

@ je mozné vytvorit si vlastni implementace, obvykle ale
zachovavajici/implementujici “standardni” rozhrani
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K ¢emu slouzi?
@ jsou dynamickymi alternativami k poli a maji daleko Sirsi
pouziti
@ k uchovani proménného poctu objektl
@ pocet prvkl se v priibéhu existence kontejneru miaze ménit

@ oproti polim nabizeji Casové efektivnéjsi algoritmy pristupu
K prvkiim
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Zakladni kategorie kontejnerd
@ seznam (List) — linearni struktura
@ mnozina (set) — struktura bez usporadani, rychlé
dotazovani na pfitomnost prvku

@ asociativni pole, mapa (Map) — struktura uchovavajici
dvojice k11i&—hodnota, rychly pristup pres kli¢
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Kontejnery — rozhrani, nepovinné metody

@ Funkcionalita vestavénych kontejner( je obvykle
predepsana vyhradné rozhranim, které implementuiji.

@ Rozhrani vS§ak pripoustéji, Ze nékteré metody jsou
nepovinné, tfidy jej nemusi implementovat (optional
operations)!

@ V praxi se totiz nékdy nehodi implementovat jak Cteci, tak i
zapisové operace — nékteré kontejnery jsou "read-only”

Radek Ko¢i Seminar Java — Kontejnery 9/ 54



Kontejnery — rozhrani

Collection Map

7

Set List SortedMap

SortedSet
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Kontejnery — implementace rozhrani

hash table | resizable balanced linked list
array tree
Set HashSet TreeSet
List ArrayList LinkedList
Map HashMap TreeMap
SortedSet
SortedMap

Uvedené kontejnery
@ implementuji vSechny optional operace
@ povoluji null elementy (kliCe, hodnoty)
@ jsou nesynchronizované
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Kontejnery — soubézny pristup, vyjimky

@ Moderni kontejnery jsou nesynchronizované, nepfipoustéji
soubézny pristup z vice vlaken.

@ Standardni, nesynchronizovany, kontejner Ize vSak
"zabalit” synchronizovanou obalkou.

@ P¥i praci s kontejnery maze vzniknout fada vyjimek, napf.
IllegalStateException apod.

@ VétSina ma charakter vyjimek béhovych, neni povinnosti je
odchytavat — pokud véfime, ze nevzniknou.
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Kolekce

@ jsou kontejnery implementujici rozhrani Collection (viz
API doc k rozhr. Collection)

@ Rozhrani kolekce popisuje velmi obecny kontejner,
disponujici operacemi: pridavani, ruseni prvku, ziskani
iteratoru, zjiStovani prazdnosti atd.

@ Mezi kolekce patfi mimo Map vSechny ostatni vestavéné
kontejnery — List, Set

@ Prvky kolekce nemusi mit svou pozici danou indexem — viz
napr. Set
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Kontejnery — Java 1.4.2

public interface List extends Collection {

public boolean add(Object o);
public Object get (int index);

@ pfi vybirani elementu z kolekce musime pretypovat
@ neni hlidano kompilatorem

@ pouze dynamicka typova kontrola

@ = Sance na vygenerovani run-time vyjimky
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Kontejnery — Java 5.0

Generics (vlastnost Java 5.0)
public interface List<E> extends Collection<E>

{

public boolean add(E o);
public E get (int index);

@ umoznuje komunikaci s kompilatorem
@ staticka kontrola typd pfi manipulaci s kontejnery
@ bez pretypovani!
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lteratory

lteratory jsou prostfedkem, jak "chodit” po prvcich kolekce
budto

@ v neurceném poradi nebo
@ v usporadani (u usporadanych kolekci)

Kazdy iterator musi implementovat velmi jednoduché rozhrani
Iterator se tfemi metodami:

@ boolean hasNext ()
® Object next () (resp. E next ())

@ void remove ()
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Seznamy
@ linearni struktury
@ implementuji rozhrani List
@ prvky |ze adresovat indexem (typu int)
@ poskytuji moznost ziskat dopredny i zpétny iterator
@ |ze pracovati s podseznamy
Standardni implementace
@ ArrayList
® LinkedList
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Seznamy — Priklad

public class Run {
protected Driver driver;
protected Car car;
protected int km;

public class Car {
protected List runs = new ArrayList();

public int run(Driver d, int km) {
runs.add (new Run(d, this, km));
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Seznamy — Priklad

public class Car {
protected List runs = new ArrayList ();

public int run(Driver d, int km) {
runs.add (new Run(d, this, km));

}

public iterate() {
for (Iterator 1 = seznam.iterator();
i.hasNext (); )
{
Run r = (Run)i.next();

r.getDriver ();
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Seznamy — priklad (Generics 5.0)

Pri pfekladu predchoziho kédu:
Note: ListDemo2.java uses unchecked or unsafe
operations.

Note: Recompile with —-Xlint:unchecked for
details.

javac —-Xlint:unchecked ListDemo2. java

ListDemo2. java:9: warning: [unchecked]
unchecked call
to add(E) as a member of the raw type
java.util.List
seznam.add (new Run(d, this, km));
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Seznamy — Priklad (Generics 5.0)

public class Car {
protected List<Run> runs = new ArrayList<Run>();

public int run(Driver d, int km) {
runs.add (new Run(d, this, km));

}

public iterate() {
for (Iterator<Run> 1 = seznam.iterator();
i.hasNext (); )
{
Run r = i.next();

r.getDriver ();
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Seznamy — Priklad (Generics 5.0)

public class Car {
protected List<Run> runs = new ArrayList<Run> () ;

public int run(Driver d, int km) {
runs.add (new Run(d, this, km));
}
public iterate() {
ListIterator<Run> it = seznam.listIterator(1l);
Run r;
r = it.previous();
r = it.next ();
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The For-Each Loop (Java 5.0)

voilid cancelAll (Collection<TimerTask> c)

{
for (Iterator<TimerTask> i1 = c.iterator();
i.hasNext (); )

TimerTask t = i.next ();
t.cancel ();

for (TimerTask t : c )

{

t.cancel ();
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The For-Each Loop (Java 5.0)

List suits, ranks = ...;
List sortedDeck = new ArrayList();

// BROKEN - throws NoSuchElementException!

for (Iterator i = suits.iterator(); i.hasNext(); )
for (Iterator j = ranks.iterator(); Jj.hasNext ();
sortedDeck.add (new Card(i.next (), Jj.next()));
// Fixed, though a bit ugly
for (Iterator i = suits.iterator(); i.hasNext (); )
{
Suit suit = (Suit) i.next();
for (Iterator j = ranks.iterator(); Jj.hasNext ();

sortedDeck.add (new Card(suit, Jj.next()));

Radek Ko¢i



The For-Each Loop (Java 5.0)

List suits =
List ranks = ...;
List sortedDeck

new ArrayList();

for (Suit suit : suits)
for (Rank rank : ranks)
sortedDeck.add (new Card(suit, rank));
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Mnoziny
Mnoziny
@ struktury standardné bez usporadani prvk( (usporadané
viz dale)
@ implementuji rozhrani set (coz je rozsiteni Collection)

Cilem mnozin je mit moznost rychle (se sloZitosti 0 (Log (n)))
provadet atomické operace:

@ vkladani prvku (add)

@ odebirani prvku (remove)

@ dotaz na pfitomnost prvku (contains)
@ |ze testovat i relaci je podmnoZinou

Standardni implementace
@ HashSet —hasSovaci tabulka
@ TreeSet — vyhledavaci strom
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Mnoziny — pfiklad

Set<Driver> mnozina = new HashSet<Driver>();
Driver dl = new Driver ("Pepa");
Driver d2 = new Driver ("Franta");

mnozina.add(dl);
mnozina.add (d2);

System.out.println ("Je v mnozine Franta?" +
mnozina.contains (d2));
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Mnoziny (equals a hashCode)

Set<Driver> mnozina = new HashSet<Driver>();
Driver dl = new Driver ("Pepa");
Driver d2 = new Driver ("Franta");

mnozina.add (dl);
mnozina.add(d2);

Driver d3 = new Driver ("Franta");

System.out.println ("Je v mnozine Franta?" +
mnozina.contains (d3));
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Mnoziny (equals a hashCode)

class Driver {
String name;

public boolean equals (Object o) {
if (o instanceof Driver) {
Driver d = (Driver) o;
return name.equals (d.name) ;
}

else

throw new IllegalArgumentException("...");

public int hashCode () {
return name.hashCode () ;
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Usporadané mnoziny

Usporadané mnoziny
@ Implementuji rozhrani sortedset (viz APl doc k rozhrani
SortedSet)

@ Jednotlivé prvky Ize tedy iteratorem prochazet v presné
definovaném poradi (usporadani) podle hodnot prvkd.

Standardni implementace
@ TreeSet — vyhledavaci Red-Black Trees
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Usporadané mnoziny — pfiklad

SortedSet<Driver> mnozina = new TreeSet<Driver> () ;

Driver dl = new Driver ("Pepa");
Driver d2

new Driver ("Franta");

mnozina.add (d2);
mnozina.add(dl);

for (Driver d : mnozina)

{
d.getName () ;

Run-time vyjimka java.lang.ClassCastException
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Usporadané mnoziny — komparator

Usporadani je dano:
@ standardnim chovanim metody compareTo vkladanych
objektl — pokud implementuji rozhrani Comparable
@ nebo je mozné usporadani definovat pomoci tzv.

komparatoru (objektu impl. rozhrani Comparator) pfi
vytvofeni mnoziny.
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Usporadané mnoziny — komparator (priklad)

Implementace operace compareTo

public class Driver implements Comparable ({
String name;

public int compareTo (Object o) {
if (o instanceof Driver) {
Driver ¢ = (Driver) o;
return name.compareTo (name) ;
}
else
throw new IllegalArgumentException("...");
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Mapy (asociativni pole, nepresné také hasovaci tabulky nebo
hase) funguji na stejnych principech a pozadavcich jako Set:
@ avsSak ukladaji dvojice (k1i&—hodnota) a umoznuji

rychlé vyhledani dvojice podle hodnoty klice,

@ zakladnimi metodami jsou: dotazy na pfitomnost klice v
mapé (containsKey),

@ vybér hodnoty odpovidajici zadanému kli¢i (get),

® moznost ziskat zvlast mnoziny kli¢u, hodnot nebo dvojic
(kli¢—hodnota)
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Mapy maji:
@ podobné implementace jako mnoziny (tj. hasovaci tabulky
nebo stromy)
@ logaritmickou slozitost zakladnich operaci
® put
@ remove
@ containsKey

Standardni implementace
@® HashMap
@ TreeMap
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Mapy — priklad

Map<String, Driver> mapa =
new HashMap<String, Driver>();

Driver dl = new Driver ("Pepa");
Driver d2 = new Driver ("Franta");

mapa.put (dl.getName (), dl);
mapa.put (d2.getName (), d2);

Driver d = mapa.get ("Pepa");
for (String name : mapa.keySet ())

{

mapa.get (name) ;
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Usporadané mapy

Usporadané mapy
@ Implementuji rozhrani sortedMap

@ Dvoijice (k1i&—hodnota)jsou v nich usporadané podle
hodnot kliCe.

@ Usporadani Ize ovlivnit naprosto stejnym postupem jako u
usporadané mnoziny.
Standardni implementace
® TreeMap — implementace Red-Black Trees
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Usporadané mapy — priklad

SortedMap<String, Driver> mapa =
new TreeMap<String, Driver>();

Driver dl = new Driver ("Pepa");
Driver d2 = new Driver ("Franta");

mapa.put (dl.getName (), dl);
mapa.put (d2.getName (), d2);

for (String name : mapa.keySet ())
{

Driver d = mapa.get (name);
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Usporadané mapy — priklad

Exception in thread "main"

Jjava.

at
at
at

lang.ClassCastException:
java.util.TreeMap.compare (TreeMap. java:1093)
java.util.TreeMap.put (TreeMap. java:465)
seminar6.SortedMapDemo.main (SortedMapDemo. java
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Usporadané mapy — priklad s komparatorem

SortedMap<Driver, Car> mapa =

new TreeMap<Driver, Car>(new DComp());
Driver dl = new Driver ("Pepa");
Car cl = new Car{();
Driver d2 = new Driver ("Franta");
Car c2 = new Car();

mapa.put (dl, cl);
mapa.put (d2, c2);

for (Driver d : mapa.keySet ())
{

Car ¢ = mapa.get(d);

// d ridi c
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Usporadané mapy — priklad s komparatorem

class DComp implements Comparator

{

public int compare (Object ol, Object o02) {
// porovnava jen podle jmena
if (ol instanceof Driver &&
02 instanceof Driver)

Driver
Driver
return
} else
throw

cl = (Driver)ol;
c2 = (Driver)o2;
cl.name.compareTo (c2.name) ;

new IllegalArgumentException("..");
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Srovnani implementaci kontejneru

Seznamy
@ na bazi pole (ArrayList)— rychly pfimy pfistup (pres
index)
@ na bazi linearniho zretézeného seznamu (LinkedList) —
rychly sekvencni pfistup (pres iterator)
@ témer vzdy se pouziva ArrayList — stejné rychly a
pamétové efektivnéjsi
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Srovnani implementaci kontejneru

Mnoziny a mapy

@ na bazi hasovacich tabulek (HashMap, HashSet) —
rychlejsi, ale neusporadané (Ize ziskat iterator prochazejici
klice usporadane)

@ na bazi vyhledavacich stroml (TreeMap, TreeSet) —
pomalejsi, ale usporadané

@ spojeni vyhod obou — LinkedHashSet, LinkedHashMap
(novinka v Javé 2, v1.4)
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Existuji tyto starsi typy kontejnerd (= nahrada)
@ Hashtable = HashMap, HashSet (podle Ucelu)
@ Vector = List
@ Stack = List
Roli iteratoru plnil dfive vyCet (enumeration) se dvéma
metodami:
@ boolean hasMoreElements ()

@ Object nextElement ()
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Nemodifikovatelné kolekce

Statické metody tfidy Collections
@ XXX unmodifiableXXX (XXX c);
® Set unmodifiableSet (Set c);
® Map unmodifiableMap (Map c);
o ...
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Nemodifikovatelné kolekce

public class UnmodifiableDemo {
public static void main(String[] args) {
List seznam = new ArrayList();
seznam.add (new Integer (20));
seznam = Collections.unmodifiablelList (seznam);

System.out.println (seznam) ;

seznam.add (new Integer (20));

Vyjimka UnsupportedOperationException
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Nemodifikovatelné kolekce

// zjednodusena verze
public class Collections {
private Collections {}

public static Collection
unmodifiableCollection(Collection c) {
return new UnmodifiableCollection(c);

static class UnmodifiableCollection
implements Collection, Serializable {
public int size() { return c.size(); }
public boolean add(E e) {
throw new UnsupportedOperationException () ;

Radek Ko¢i



Synchronizované kolekce

Statické metody tfidy Collections
@ XXX synchronizedXXX (XXX c);
@ Collection synchronizedSet (Collection c);
® Map synchronizedMap (Map c);
o ...

Pristeé ...
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The For-Each Loop (Java 5.0)

Lze pouzit i pro pole ...

// Returns the sum of the elements of a

int sum(int[] a) {
int result = 0;
for (int 1 : a)

result += i;
return result;
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Objektova verze primitivnich datovych typu

int — Integer

long — Long

short — Short

byte — Byte

char — Character
float — Float
double — Double
boolean — Boolean
void — Void

Double. MAX_VALUE
float f = Float.parseFloat(fetézec)
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Autoboxing (Java 5.0)

// Prints a frequency table of the words
// on the command line
public class Frequency {
public static void main(String[] args) {

Map<String, Integer> m = new
HashMap<String, Integer>();
for (String word : args) {
Integer freqg = m.get (word);
m.put (word, (freq == null ?
new Integer (1)
new Integer (freqg.intValue() + 1) ));

}

System.out.println(m);
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Autoboxing (Java 5.0)

public class Frequency {
public static void main(String[] args) {
Map<String, Integer> m = new
HashMap<String, Integer>();
for (String word : args) {
Integer freqg = m.get (word);
m.put (word, (freqg == null ?
1 : fregtl));
}

System.out.println(m);
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Autoboxing (Java 5.0)

java Frequency if it is to be it is up to me to do

{be=1, do=1, if=1, is=2, it=2, me=1, to=3, up=1l}
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Odkazy

Podrobné seznameni s kontejnery
http://java.sun.com/docs/books/
tutorial/collections/

Java SE 5.0
http://java.sun.com/j2se/1.5.0/docs/

Java SE 6
http://java.sun.com/javase/6/docs/
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