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Téma prednasky

o GUI

@ Ukazkovy priklad
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Grafické uzivatelské rozhrani

Swing
@ nové GUI dostupné od verze 1.2.x
@ soucast JFC (Java Foundation Classes)
@ konecna verze GUI pro Javu

AWT (Abstract Window Toolkit)
@ starsi varianta dostupna od verze 1.x.x
@ od verze 1.1.x udalostné fizena
@ omezené moznosti
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Grafické uzivatelské rozhrani

Balicky

java.awt — zakladni komponenty AWT GUI
java.awt .event — udalosti AWT GUI
+ dalsi baliky v java.awt

javax.swing — zakladni komponenty Swing GUI
javax.swing.event — udalosti komponenty Swing GUI
+ dalsi baliky v javax.swing
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Grafické uzivatelské rozhrani

Rizeni programu udalostmi

@ obecnéjsi pojem oznacuijici typ asynchronniho
programovani

@ zakladni princip tvorby GUI

@ tok programu je fizen udalostmi (zpracovani udalosti
uréuje béh aplikace)

@ udalostni aplikace by mély byt programovany jako
vicevlaknové
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Tvorba GUI

Komponenty GUI
@ grafické (uzivatelské) elementy — tabulka, text, ...
@ grafické kontejnery

Zakladni pristup
@ udalostni fizeni
@ kontejnery obsahuji elementy a/nebo jiné kontejnery

@ vzhled GUI je dan zplsobem poskladani grafickych
elementd a kontejnerd

http://download.oracle.com/javase/
tutorial/uiswing/components/
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Ukazka Swing aplikace

public class HelloWorld {
public static void main(String[] args) {
// vytvoreni okna aplikace
JFrame okno = new JFrame ("Hello World");

// vytvoreni textu a vlozeni do okna
JLabel text = new JLabel ("Nazdarek ...");
okno.getContentPane () .add (label);

// implicitni operace pri zavreni okna

okno.setDefaultCloseOperation (
JFrame.EXIT_ON_CLOSE) ;

// otevreni okna

okno.pack () ;

okno.setVisible (true);
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Rozmisténi komponent

Rozmisténi komponent
@ komponenty se vkladaji do grafickych kontejnerd
@ umisténi komponenty neni dano absolutni polohou
@ umisténi komponenty je vztazeno relativné ke kontejneru,
ve kterém je vloZzena
@ zpuUsob umisténi je dan spravcem umisteni
o velikost, tvar a rozmisténi zavisi na typu spravce
@ zdalezi na poradi vlozeni (add () )

Radek Koci Seminar Java — GUI (JFC/Swing) 8/35



Spravce rozmisténi

Nastaveni spravce rozmisténi
@ v konstruktoru pfi vytvareni kontejneru
converterPanel =
new JPanel (new GridLayout (2, 2));

® metodou setLayout () kontejneru
JFrame okno =
new JFrame ("Hello World application");

okno.getContentPane() .
setLayout (new FlowLayout());
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Spravce rozmisténi

FlowLayout
@ komponenty jsou ukladany zleva doprava na jeden fadek
@ pii zaplnéni fadku se prechazi na novy radek
@ implicitni

GridLayout
@ komponenty jsou ukladany do mrizky (tabulky)
@ komponenty jsou ukladany zleva doprava a shora dolt do
bunék mrizky
@ pocet sloupcl a radku se urCuje v konstruktoru
@ mfizka je rovnomérna
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Spravce rozmisténi

GridBagLayout
® nejmocnéjsi (také nejslozitéjsi) spravce umisténi
@ 0 umisténi prvki mizeme rozhodovat naprosto volné

@ vyuzivan predevsim pfi automatickém generovani kodu
(RAD nastroje)

BoxLayout
® vychazi z GridLayout
@ umoznuje vodorovné nebo svislé umisténi
@ umoznuje nastavit rozteCe (mechanizmus "rozpéry a tmel”)
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Spravce rozmisténi

BorderLayout

@ implicitné umistuje komponenty na stfed a roztahuje na
celou velikost kontejneru
@ Ize definovat oblast vloZeni v prepsané metodé add ()

@ BorderLayout .NORTH

@ BorderLayout.SOUTH

@ BorderLayout .EAST

@ BorderLayout .WEST

@ BorderLayout .CENTER (implicitni)

Bez spravce
@ setlLayout (null)
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Udalostni programovani

Rizeni programu udalostmi

@ udalost vznika obvykle uzivatelskou akci (kliknuti, zména
polohy mysi, ...)

@ udalost maze vzniknout v libovolné komponenté GUI

@ kazda komponenta ma definovaného “posluchace”
(1istener) udalosti

@ pfi vyvolani udalosti zasle systém zpravu posluchaci — ten
udalost zpracuje
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GUI — typy udalosti

Udalosti Ize rozdélit podle uzivatelské akce nad
® oknem —WindowEvent
@ klavesnici — KeyEvent
@ mysi (klikani, pohyb) —MouseEvent
@ fokusem (ziskani, ztrata) — FocusEvent
@ GUI (obecna akce, napf. stisk tlacitka) — ActionEvent
°

. (viz java.awt .event a java.swing.event)
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Udalostni programovani

Posluchac udalosti
@ objekt, jehoz tfida implementuje pfislusné rozhrani

Rozhrani posluchacu udalosti
@ ActionListener (awt)
® MouseListener (awt)
® MouseMotionListener (awt)
® MouseInputListener (Swing)

® ... (viz java.awt.event a java.swing.event)
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Udalostni programovani

Pridani posluchace udalosti
@ komponenta musi registrovat posluchace udalosti, aby
prislusna udalost mohla byt oSetfena
@ kazda komponenta knihovny Swing obsahuje
@ metodu addxXXListener ()
@ metodu removeXXXListener ()
o kde xxx reprezentuje nazev udalosti (Mouse, . . .)
@ napf. addActionListener (ActionListener
listener)
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Udalostni programovani

Implementace posluchace udalosti
@ anonymni tfida
@ vnitini tfida
@ top-level tfida
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Udalostni programovani

class myActionListener implements ActionListener ({
public void actionPerformed (ActionEvent event)

convertTemp = new JButton ("Convert");
convertTemp.
addActionListener (new MyActionListener());
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Rozsiteni komponent

java.awt .Component
java.awt.Container
java.swing.JComponent

Tfida JComponent
® metoda void paintComponent (Graphics g)
® metoda void repaint ()
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GUI a paralelismus

button.addActionListener (new DoSomething());

class DoSomething implements ActionListener {
public void actionPerformed (ActionEvent event) {
try {
Thread.sleep(10000);
} catch (InterruptedException e) {}
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GUI a paralelismus

class DoSomething implements ActionListener {
public void actionPerformed (ActionEvent event) {

Runnable r = new Runnable () {
public void run() {
label.setText ("Time consuming operation");
try {

Thread.sleep(10000);
} catch (InterruptedException e) {}
label.setText ("");
}
bi

new Thread(r) .start ();
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GUI a paralelismus

public static void main(String[] args) {
//Schedule a job for the event-dispatching thread
//creating and showing this application’s GUI.
javax.swing.SwingUtilities.
invokelLater (new Runnable ()

public void run() {
createAndShowGUI () ;
}
1)
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Reference

http://download.oracle.com/javase/
tutorial/uiswing/
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Technika navrhu

Zadani:

Vytvorte aplikaci s GUI pro hanoiské véze.
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llustracni priklad
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llustracni priklad
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llustracni priklad
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Analyza — Objektovy diagram

+third
1:Checker
+second
1:Tower 2:Checker
+first
3:Checker
2:Tower
3:Tower

Radek Ko¢i

Sem

va — GUI (JFC/Swing)

+second
1:Checker
+first
1:Tower 3:Checker
+first
2:Tower 2:Checker
3:Tower
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Analyza — Diagram tfid

1 +towers 1 +checkers
Model v Tower v Checker
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Analyza — Diagram tfid

1 +towers 1 +checkers
Model m Tower m Checker
+Model(t:int,ch:int) +Tower(index:int) +Checker(size:int)
+get(int): Tower +canPut(Checker): boolean +size(): int
+size(): int +put (Checker)

+get(): Checker
+remove(): Checker
+size(): int
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Analyza — Diagram tfid

m Rectangle2D

/\
|GModeI ||1 NII GTowerII1 NIIGCheckerl
+model +model +model
1 +towers 1 +checkers

Model m ITowerI M Checker
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Analyza — Diagram tfid

JPanel

+model
GModel >{Model
+model: Model

+GModel (Model)
+getModel(): Model
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Analyza — Diagram tfid

/\
+model
GTower — Tower
#owner: GModel +position0f(checker): int
#model: Tower +elementsList(): List

+GTower (GModel, Tower)
+getModel(): Tower
#paintComponent (Graphics)
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Analyza — Diagram tfid

Rectangle2D

N

+model
GChecker ! Checker

#owner: GTower
#model: Checker
#rect: Rectangle2D.Double

+GChecker (GTower,Checker)
+getModel(): Checker
+owner(): GTower

+owner (GTower)
#paintComponent (Graphics)
#reposition()
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Analyza — Diagram tfid

JPanel

+model
GTower > Tower

#get(): GChecker

#put (GChecker)

#remove()

#moveChecker (GChecker): boolean
T

<<<<interface>>>>

I
I el P Mouselistener

v :

CMouselistener|—- - - - - -
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Analyza — Diagram tfid

JPanel

+model

GModel > Model

#selected: GChecker
+select(Checker)
+selected(): Checker
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Analyza — Diagram tfid

Rectangle2D
N

+model
GChecker >| Checker
#selected: boolean = false

+contains(Point): boolean
+selected(boolean)
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