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Rekapitulace

Kontejnery
e slouzi k ukladani objektt (ne hodnot primitivnich typt!)

e moderni kontejnery jsou nesynchronizované, nepripousteji
soubéezny pristup z vice vlaken.

* pruchod kontejnery — iteratory
e Seznamy (ArrayList )
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Téma prednasky

e Kontejnery

e For-each loop

e Autoboxing

e Java Archive (JAR)

e Apache Ant
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Generics (Java 5.0)

I/ Removes 4-letter words from c. Elements must be strings.
static void expurgate(Collection c) {

for (Iterator | = c.iterator(); i.hasNext(); )
if ( ((String) i.next()) length() == 4)
l.remove();

/[ Removes the 4-letter words from c

static void expurgate( Collection<String> c) {
for ( Iterator<String> | = c.iterator(); 1.hasNext(); )
if ( i.next() length() == 4)
l.remove();
}
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The For-Each Loop (Java 5.0)

void cancelAll(Collection<TimerTask> c) {

for ( Iterator<TimerTask> i = c.iterator(); i.hasNext();
TimerTask t = 1.next();
t.cancel();

void cancelAll(Collection<TimerTask> c) {
for ( TimerTask t : ¢ )
t.cancel();
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The For-Each Loop (Java 5.0)

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

/I BROKEN - throws NoSuchElementException!

for (Iterator i = suits.iterator(); i.hasNext(); )
for (Iterator | = ranks.iterator(); j.hasNext(); )
sortedDeck.add(new Card(i.next(), j.next()));

I/l Fixed, though a bit ugly
for (Iterator i = suits.iterator(); i.hasNext(); ) {

Suit suit = (Suit) i.next();
for (Iterator | = ranks.iterator(); j.hasNext(); )
sortedDeck.add(new Card(suit, j.next()));
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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
o struktury standardné bez usporadani prvki (usporadané viz dale)
e implementuji rozhrani Set (coz je rozSifeni Collection )
Cilem mnozin je mit moznost rychle (se slozitosti O(log(n)) )
provadet atomické operace:
e vkladani prvku (add)
e odebirani prvku (remove )
e dotaz na pritomnost prvku (contains )
® |ze testovat i relaci je podmnozinou

Standardni implementace
e HashSet — haSovaci tabulka
e TreeSet - vyhledavaci strom
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Mnoziny — priklad

Vytvofime mnozinu, naplnime ji a testujeme pritomnost prvku
public static void main(String[] args) {
Set<Clovek> mnozina = new HashSet<Clovek>()

Clovek cl1 new Clovek("Ferda");
Clovek c2 new Clovek("Franta");

mnozina. add(cl);
mnozina. add(c2);

System.out.printin("Je v mnozine Franta?" +
mnozina. contains (c2));
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Mnoziny — equal s a hashCode

Pozadavek: objekty tridy Clovek se stejnym obsahem jsou (z hlediska
porovnavani) stejné.
public static void main(String[] args) {

Set<Clovek> mnozina = new HashSet<Clovek>() ;

Clovek cl = new Clovek("Ferda");
Clovek c2 = new Clovek("Franta");

mnozina. add(cl);
mnozina. add(c2);

Clovek ¢c3 = new Clovek("Franta");

System.out.printin("Je v mnozine Franta?" +
mnozina. contains (c3));
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Mnoziny — equal s a hashCode

class Clovek {
String name;

public boolean equals(Object 0) {
If (0 instanceof Clovek) {
Clovek ¢ = (Clovek) o;
return name.equals(name);
}
else
throw new
lllegalArgumentException("Nelze porovnat");

}

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

Usporadané mnoziny
e |mplementuji rozhrani SortedSet (viz API doc k rozhrani
SortedSet)

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

Standardni implementace
e TreeSet - vyhledavaci Cernobilé stromy (Red-Black Trees)
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Usporadané mnoziny — priklad

Vytvorime mnozinu, naplnime ji a chodime po polozkach iteratorem.
public static void main(String[] args) {
SortedSet<Clovek> mnozina = new TreeSet<Clovek>() ;

Clovek c1 = new Clovek("Ferda");
Clovek c2 new Clovek("Franta");

mnozina. add(c2);
mnozina. add(cl);

for ( Clovek ¢ : mnozina )

{
}

c.vypisinfo();

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

Usporadani je dano:
e standardnim chovanim metody compareTo vkladanych objektlt —
pokud implementuji rozhrani Comparable

* nebo je mozné usporadani definovat pomoci tzv. komparatoru
(objektu impl. rozhrani Comparator ) pri vytvoreni mnoziny.
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Usporadané mnoziny — komparator (priklad)

Implementace operace compareTo

public class Clovek Implements Comparable {
String name;

public int compareTo(Object 0) {
If (0 Instanceof Clovek) {
Clovek ¢ = (Clovek) o;
return name. compareTo (c.name);

}

else
throw new

lllegalArgumentException("Nelze porovnat");
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Mapy

Mapy (asociativni pole, nepresné také hasovaci tabulky nebo hase)
funguji na stejnych principech a pozadavcich jako Set:

e avSak ukladaji dvojice (kli ¢—hodnota) a umoznuiji rychlé
vyhledani dvojice podle hodnoty kliCe,

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

e vybér hodnoty odpovidajici zadanému klici (get ),

* moznost ziskat zvlast mnoziny klict, hodnot nebo dvoijic
(kli ¢—hodnota)
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Mapy

Mapy maji:

e podobné implementace jako mnoziny (tj. hasovaci tabulky nebo
stromy)

¢ |ogaritmickou slozitost zakladnich operaci
o put
o remove
o containsKey

Standardni implementace
e HashSet
e TreeMap
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Mapy — priklad

Vytvorime mnozinu, naplnime ji a chodime po polozkach iteratorem.
public static void main(String[] args) {

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

Clovek c1 = new Clovek("Ferda");
Clovek c2 = new Clovek("Franta");

mapa. put (cl.name, cl);
mapa. put (c2.name, c2);

Clovek ¢ = mapa. get ("Ferda");
c.vypisinfo();
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Usporadané mapy

Usporadané mapy
e |mplementuji rozhrani SortedMap
e Dvojice (kli ¢—hodnota ) jsou v nich usporadané podle hodnot
klice.
e Usporadani lze ovlivnit naprosto stejnym postupem jako u
usporadané mnoziny.
Standardni implementace
* TreeMap — implementace Red-Black Trees
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Usporadané mapy — priklad

Vytvorime mnozinu, naplnime ji a chodime po polozkach iteratorem.
public static void main(String[] args) {

SortedMap<String, Clovek> mapa =
new TreeMap<String, Clovek>()

Clovek cl1 = new Clovek("Ferda");
Clovek c2 = new Clovek("Franta");
Clovek ¢c3 = new Clovek("Cecil"),

mapa. put (cl.name, cl);
mapa. put (c2.name, c2);
mapa. put (c3.name, c3);

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

Clovek ¢ = mapa. get(jmeno) ;
c.vypisinfo();
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Usporadané mapy — priklad

Vytvorime mnozinu, naplnime ji a chodime po polozkach iteratorem.
public static void main(String[] args) {

SortedMap<String, Clovek> mapa =
new TreeMap<String, Clovek>() :

Clovek c1 = new Clovek("Ferda");
Clovek c2 = new Clovek("Franta"),
Clovek ¢c3 = new Clovek("Cecil"),

mapa. put (cl.name, cl);
mapa. put (c2.name, c2);
mapa. put (c3.name, c3);

for (Iterator i = mapa.keySet().iterator(); i.hasNext();

{

String yjmeno = (String) i.next();
Clovek ¢ = (Clovek) mapa. get(jmeno) ;

c.vypisinfo();
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Usporadané mapy — priklad

Exception in thread "main" java.lang.ClassCastException
at java.util. TreeMap.compare(TreeMap.java:1093)

at java.util. TreeMap.put(TreeMap.java:465)
at seminar6.SortedMapDemo.main(SortedMapDemo.java:14
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Usporadané mapy — priklad s komparatorem

Vytvorime mnozinu, naplnime ji a chodime po polozkach iteratorem.
public static void main(String[] args) {

SortedMap<Clovek, Ucet> mapa =
new TreeMap<Clovek, Ucet>(new ClComparator())

Clovek cl = new Clovek("Ferda");
Ucet ul = new Ucet(500);

Clovek c2 = new Clovek("Franta");
Ucet u2 = new Ucet(100);

Clovek ¢c3 = new Clovek("Cecil"),
Ucet u3 = new Ucet(300);

mapa. put (cl, ul);
mapa. put (c2, u2);
mapa. put (c3, u3l);
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Usporadané mapy — priklad s komparatorem

for ( Clovek majitel : mapa.keySet() )
{

Ucet ucet = mapa. get(majitel)

majitel.vypisinfo();

System.out.printin(" je majitelem uctu se " +
"zustatkem " + ucet.zustatek + " Kc");
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Usporadané mapy — priklad s komparatorem

static class Ucet {
double zustatek;
public Ucet(double z) {
zustatek = z;

}
}
static class Clovek { // nemusi byt Comparable
String name,;
Clovek (String n) {
name = n;
}

public void vypisinfo() {
System.out.print("Clovek "+name);

}
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Usporadané mapy — priklad s komparatorem

static class ClComparator implements Comparator

{
public int compare(Object 0l, Object 02)
{
/l porovnava jen lidi podle jmena
If (01 instanceof Clovek && 02 instanceof Clovek)
{
Clovek cl1 = (Clovek)ol,
Clovek c2 = (Clovek)oz;
return cl.name. compareTo (c2.name);
} else
throw new lllegalArgumentException(
"Nelze porovnat ...");
}
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Srovnani implementaci kontejneru

Seznamy
e na bazi pole (ArrayList ) — rychly pfimy pristup (pres index)
® na bazi linearniho zretézeného seznamu (LinkedList ) — rychly
sekvencni pristup (pres iterator)

e témer vzdy se pouziva ArrayList  — stejne rychly a pametove
efektivnejsi

Mnoziny a mapy
® na bazi haSovacich tabulek (HashMap, HashSet ) — rychlejsi, ale
neusporadané (Ize ziskat iterator prochazejici klice usporadane)
e na bazi vyhledavacich stroml (TreeMap , TreeSet ) — pomalejsi,
ale usporadané

e spojeni vyhod obou — LinkedHashSet , LinkedHashMap
(novinka v Jave 2, v1.4)
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Historie

Existuji tyto starSi typy kontejnerd (= nahrada)
e Hashtable = HashMap, HashSet (podle ucelu)
® Vector = List
e Stack = List

Roli iteratoru plnil drive vyCet (enumeration) se dvéma metodami:
® pboolean hasMoreElements()
® Object nextElement()
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Nemodifikovatelné kolekce

Statické metody tridy Collections

public static Collection

public
public
public
public

public

static
static
static
static

static

unmodifiableCollection(Collection c)
Set unmodifiableSet(Set s)

List unmodifiableList(List list)

Map unmodifiableMap(Map m)

SortedSet
unmodifiableSortedSet(SortedSet s)

SortedMap
unmodifiableSortedMap(SortedMap m)
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Nemodifikovatelné kolekce

Ukazka (simulace problému pri soubézném pristupu)
public class UnmodifiableDemo {
public static void main(String[] args) {
List seznam = new ArrayList();
seznam.add(new Integer(20));

seznam = Collections.unmodifiableList(seznam);

System.out.println(seznam);

seznam.add(new Integer(20));

Vyjimka UnsupportedOperationException
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Synchronizované kolekce

Statické metody tridy Collections

public static Collection

public
public
public
public

public

static
static
static
static

static

synchronizedCollection(Collection c)
Set synchronizedSet(Set s)

List synchronizedList(List list)

Map synchronizedMap(Map m)

SortedSet
synchronizedSortedSet(SortedSet s)

SortedMap
synchronizedSortedMap(SortedMap m)
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Synchronizované kolekce

Simulace problému pri soubézném pristupu
public class SynchronDemo {
public static void main(String[] args) {
List seznam = new ArrayList();
seznam.add(new Integer(20));

Iterator i = seznam.iterator();

/[ Simulace soubezne akce jineho vlakna!!
seznam.remove(new Integer(20));
...

Integer ¢ = (Integer) i.next();

Vyjimka ConcurrentModificationException
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Synchronizované kolekce

Synchronizacni obalka (synchronization wrapper)

public class SynchronDemo2 {
public static void main(String[] args) {
List seznam =
Collections.synchronizedList(new ArrayList());

seznam.add(new Integer(20));
synchronized(seznam) {

lterator i = seznam.iterator();
Integer ¢ = (Integer) i.next();
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The For-Each Loop (Java 5.0)

Da se pouziti pro pole ...

/I Returns the sum of the elements of a
int sum(int[] a) {
Int result = O;
for (int 1 : a)
result += I;
return result;
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Objektova verze primitivnich datovych typu

* int — Integer

* long — Long

e short — Short

* byte — Byte

® char — Character
o float — Float

* double — Double

* boolean — Boolean
e 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 m = new TreeMap();
for (int i=0; i<args.length; i++) {
String word = argsli];

Integer freq = (Integer) m.get(word);
m.put(word, (freq == null ? new Integer(1) :
new Integer(freq.intValue() + 1) ));

}

System.out.printin(m);

}

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=1}
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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
TreeMap<String, Integer>();
for (String word : args) {
Integer freq = m.get(word);
m.put(word, (freq == null ? 1 : freq + 1)),

}

System.out.printin(m);

}

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=1}
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Odkazy

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

® Popis Java 5.0
http://java.sun.com/j2se/1.5.0/docs/index.html
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Java Archive (JAR)

Java Archive (JAR)
e platformové nezavisly

e archiv (zip) obsahuijici
o hierarchii balikl a class soubory
o jakekoliv jiné soubory (obrazky pro aplety apod.)
o specialni adresar META-INF

META-INF
® obsah je interpretovan JVM
e konfigurace aplikace
e konfogurace rozsireni

e konfigurace zavadécu tfid a sluzeb
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Java Archive (JAR)

Zkompilovani zdrojovych textu

-- SIC
|---- xml
|---- XMLDemo.java
-- dest
-- dom4j-1.5.2.jar

javac -classpath "src:dom4j-1.5.2.jar"
-d dest src/xml/XMLDemo.java

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

Vytvoreni JAR souboru

-- dest
|---- xml
|---- 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)

Vytvoreni JAR souboru
-- dest
|---- xml

|---- 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)

Spustéeni 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
e v principu podobny nastroji make
e sestavovaci soubory zalozeny na XML formatu

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

http://ant.apache.org
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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

Pouziti
ant compile
ant jar
ant run
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