Grafiske brugergranseflader I

{ i

Plan

* Grafiske komponenter
* Layout
* Hendelser og lyttere
* Rammer og dialoger
Nye designmgnstre:

Composite
Command

Grafiske brugergraenseflader i Java

Javas GUI framework bestéar af klasser, der kan inddeles i
fglgende 4 kategorier:

(1) Grafiske komponenter
(2) Layout-managere
(3) Haendelser og lyttere

(4) Grafik-, geometri- og billedklasser

(1) Grafiske komponenter (widgets, dimser)

look: udseende
feel:  opfersel ved brugerinput

Eksempler:
Button, Label,
Checkbox, Scrollbar,
Frame, Dialog




(2) Layout-managere

Angiver strategier for udlegning af komponenter

1 et vindue

Eksempler:

FlowLayout, GridLayout, BorderLayout

(3) Haendelser og lyttere

Hendelser reprasenterer brugerhandlinger.
Lyttere modtager og behandler h@ndelserne.

Eksempler:

Type Lytter
MouseEvent MouseListener
KeyEvent KeyListener
ActionEvent ActionListener

(4) Grafik-, geometri- og billedklasser

(7

Eksempler:
Grafik Geometri Billede
Graphics Dimension Image
Font Rectangle Icon
Color Point

AWT tilbyder de grundlaeggende faciliteter til GUI-konstruktion.

Swing er en udvidelse af AWT (flere komponenter og vagt pa

platformsuathangighed).

Komponenthierarkiet i AWT

Component

primitive komponenter containere

Button Container

Canvas

Checkbox | Window

Choice

Label

| Frame | | Dialog

A
FileDialog

List

Scrollbar

TextComponent

T

java.applet.Appletl

| TextArea | | TextFieldl




Designmgnsteret Composite

Kategori:
Strukturelt designmgnster

Hensigt:
At arrangere objekter i traestrukturer for at repraesentere et hierarki af
enkeltdele eller helheder. Composite ggr det muligt for klienter at
behandle individuelle objekter og samlinger af objekter pa en ensartet made.

Anvendelse:
* For at representere et del-helheds-hierarki af objekter.
 Nér det gnskes, at klienter skal ignorere forskellen imellem samlinger af
objekter og enkeltobjekter.

Designmgnsteret Composite
(fortsat)

Struktur:

Component

----------- > operation()

‘F

| children

Leaf Composite
operation()

operation()

add (Component)
remove (Component)
getChild(int i)
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Designmgnsteret Composite
(fortsat)

Deltagere:

Component (f.eks. Component), der definerer greensefladen for objekter i
sammensa&tningen

Leaf (f.eks. Button, Label og TextBox), der definerer de primitive
objekter i sammens&tningen.

Composite (f.eks. Container og Panel), der repr@&senterer
sammensatninger af objekter.

Client, som arbejder med objekterne igennem Component-grensefladen.
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AWT-komponenter

Button
Knap, der reagerer pa museklik
806
1 f Klickme )
| |
Canvas

Rektangul®rt omrade, som kan benyttes til at tegne

© O O Applet View...

B2

Applet started.
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Checkbox
Komponent, der kan vare enten “tendt” eller “slukket”

List
Rullende liste af tekstemner, hvorfra brugeren kan velge

Scrollbar
Rullebjelke
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|800 |
‘ ™ Macintosh [
Choice
Popup-menu med tekstvalg, hvorfra brugeren kan valge
80806 E e
Macintosh  [#] | l | v Macintosh  [§¥
{ acintos | | Sun"‘ L3 ’
Label
Passiv komponent med tekst
80606
] This is a label ‘
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8080
TextField [This is a text field.
Tekstfelt til redigering af en enkelt linje
TextArea
Rektangulart tekstomrade, der tillader redigering af flere linjer

e0e

[This is a text area)|
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AWT-containere

Frame
Topniveau-vindue med en titel og en rand

0060 Frame

Window
Topniveau-vindue uden titel og rand (bruges sjeldent)
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Panel
Container uden titel og rand

Dialog
Vindue, der modtager input fra brugeren

Frame

0 0C Dialog

—
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FileDialog
Dialogvindue, hvorfra brugeren kan velge en fil

Frame

Open
FileDialog
From: [ Documents 'y

7 Applications [3 7 Acrobat User Data »

7 Argo UML » ) & blake.ruc.dk Bookmark m
[ bin » | M blake.ruc.dk shortcut

-1 = ConceptD... Pro Demo | @ cs.cfg
3 ConceptD... ProDemo » | [A] CW Ref 7.0 Install Log
@ Desktop » [R] cw Tools 7.0 Install Log

[ Documents »

¥ 7] Dat C (kursusbeskrivelse) ¥
M Fujaba_Dev...va_Install_3 ' @ Eksamenspergsmal 1
L = _

( T e —— < >

v

Go to: || |
{ Add to Favorites { cancel ) Open
e -
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Swing
en udvidelse af AWT

* Flere komponenter

* Vagt pa platformsuafhengighed
Swing: letvaegtskomponenter (skrevet i Java)
AWT:  svaervaegtskomponenter (kommunikerer
med det underliggende vinduessystem via
peer-komponenter)

o Starre effektivitet
Der skal ikke skabes peer-komponenter
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Swings sidestykke til AWT-komponenterne

| Component |<_| Container|<]—
o I
_JComponent Window
A\
S
[scheckpox |—— | geaner | [ rrame ||| pialog |
A
[oezane] | [opiaios]
[ omise F—— [winaon |

JScrollBar \
JTextComponent JFileChooser

Ikke letvaegtskomponenter

>I

[ JTextarea| |JTextField|

Mange flere
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Swing-komponenter

JButton
Knap, der reagerer p4 museklik (kan indeholde komponenter)

8006
o=

JCheckBox
Komponent, der kan vere enten “tendt” eller “slukket”
800

E Check the box to receive email from us.

You will be hearing from us.
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JColorChooser
Komponent, der tillader brugeren at velge en farve

R ————————

HsB | RGB |

Recent: _
CE

Preview

a - [l Sample Text Sample Text

. o . Sample Text Sample Text -
% ( Cancel ) ( Reset >
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JComboBox
Popup-menu med valgbare emner
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JFileChooser
Komponent, der tillader brugeren at valge en fil

860

| 2} Keld Helsgaun’s Po... i

Name ' Date Modified '=
_ AppleShare PDS 1/6/02 0
(A Applications 3/14/02
12 ArgoUMLWebStart.jnlp 11/21/01
€ automount 3/14/02 b
[ bin 12/21/01 |4
|7 cores 9/2/01 b

Format: [AII Files ﬂ

{ cancel ) £ Select
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JMenu

JLayeredPane . . .
Container, der viser sine bgrnekomponenter i lag Rulned-menu i en menubjalke (kan indholde undermenuer)

(OX) 8080
8 .@m Quit

7 A (8
+ 2 Y “ L) Starters > ‘Melon |
* ‘ Quiche Turkey
* ® Pizza
* *9 Turkey
Salmon
tables d Carrots
Drinks » Broccoli
Peas
Asparagus
Brussels Sprouts
- ———
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JRadioButton
JOptionPane Knap til skift imellem to tilstande
Simpel dialogboks
006
e & © Please supply a new URL Would you like to receive email from us?
—— O Yes @& No
o www.jawasoft.com not found You won't be hearing from us.
' ‘
( Cancel ) POy
JScrollPane
Container med mulighed for “rulning” af sin barnekomponent
JProgessBar
. .. . 000
Komponent til grafisk visning af en verdi
8006
16.67%
( Quit 5
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JSlider
Komponent, der ggr det muligt at @ndre en verdi ved at
treekke i en dup

800

T =273/ P = 13650

©

T A T T T B TR P e e e e e e L
200 225 250 275 300
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JSplitPane

Container, der splittes op vandret eller lodret ved visning

af sine to bgrnekomponenter

// Always quit an application when pressed.
class QuitJButton extends JButton implements Actionlistene
public QuitJButton(String s,Icon 1){

super(s,i);
addActionListenerCthis);
}
public QuitButton(String s){
this(s,null);

public QuitJButton(Icon i){
this(",1);

public QuitJButton(O{
this(label,null);
¥

public void actionPerformed(ActionEvent e){
// Exit is prohibited from an applet.

try{
System.exit(0);

catch(RuntimeException ex){ Iy

0060

import java. awt. Color; import java.awt.Color;

import javax.swing.*; import javax.swing.*;

import java.awt.event.*; import javax. swing.border. EtchedBorder;

public class QuitIPanel extends JPanel

// A convenience class that contain:
// for terminating a progran.

public QuitIPanelOO{
super();
setBackground(Color .white);
setBorder(new EtchedBorder(Etch:
add(new QuitJButton());
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JTabbedPane
Container, der ved tryk pa en fane kan vise en af
sine bgrnekomponenter

00606

Data Views

N A

F Quit
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JTable

Komponent til visning af tabellagte data

00806

f Team f Coach f Venue f Points

1

ave B

Hawl

Kestrels Able Amy Ambleside

Falcons Dull Dan Ditchfield

0
0
B\ )
0
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JToggleButton
Knap, der kan skifte imellem at vare valgt og ikke-valgt

806

IO__ff‘* Underklasser:

JCheckBox,
€ aquit D JRadioButton

JToolTip
Komponent til visning af et tip til brug af en komponent

806

£ quit )
uit the program
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JToolBar
Lodret eller vandret vaerktgjslinje

0o

=

NN

¢ Quit—H

34

JTree
Komponent til visning af hierarkisk strukturerede data

uj Book
> [ Bits, Bytes and Java
v D Common Program Components

_| Getting Past the Compiler
__ Fundamental Language Elements
: Compiling and Running Simple Programs

> L_J Creating and Using Objects
> [ Defining Classes

€ Quit )
e
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Layout

Enhver container er forsynet med en layout-manager,
der definerer en strategi for udlegning af containerens
komponenter.

Udlagningen sker ud fra komponenternes relative
positioner.

De relative positioner kan enten vare specificeret eksplicit,

ved hjlp af positionelle betingelser (constraints), eller
implicit, ved rekkefglgen, hvori de er lagt i containeren.
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Layout-managere

‘ LayoutManager |<)—| LayoutManager2 |

A T constraint based
| FlowLayout r'"f | BorderLayout r'"f
| GridLayout |"": | CardLayout |“"i
| GridBagLayout |'“ﬂ
’ BoxLayout k,,J Swing

Bemark brugen af designmgnsteret Strategy
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Metoder i Container

void setLayout(LayoutManager Im)
void add(Component comp)

void add(Component comp, Object constraints)

FlowLayout

Komponenterne placeres fra venstre mod hgjre 1 den
orden, de er blevet indsat i containeren.

Hvis containeren ikke er bred nok til at indeholde alle
sine komponenter, placeres komponenterne i rekker.

Konstruktgrer:
FlowLayout(int align, int hGap, int vGap)

FlowLayout(int align)
FlowLayout ()
Justering (alignment):

FlowLayout.LEFT standard:
FlowLayout .CENTER «~——— 5 5
FlowLayout .RIGHT
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[«
Eksempel pa brug af FlowLayout
import java.awt.*;
import java.applet.Applet;
public class Flow extends Applet {
public Flow() {
setLayout (new FlowLayout());
add(new Button("Java"));
add(new Button("C++"));
add(new Button("Perl"));
add (new Button("Ada"));
add (new Button("Smalltalk"));
add(new Button("Eiffel"));
}
}
40




Kgrsler med Flow

8006 Applet Viewer: Flow.class |
( Java ) € C++ ) pert ) € Ada ) € Smalitalk ) € Eiffel )

pplet started.

width=500 height=60

© O © Applet Viewer: ... |
€ava ) € C++ \ € perl

€ Ada ) € smalltalk )
( Eiffel )

Applet started. Y

width=230 height=100
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GridLayout

Komponenterne placeres i et rektangulert net.
Alle komponenter tildeles samme plads.

Som standard er der 1 rekke.

Konstruktgrer:
GridLayout(int r, int ¢, int hGap, int vGap)
GridLayout(int r, int c)
Grj_dLayout () standard:
0 0

hvis 0, et variabelt antal
hvis 0, et variabelt antal

r: antal rekker
c: antal sgjler

Eksempel pa brug af GridLayout

public class Grid extends Applet {
public void init() {
int row = 0, col = 0;
String att = getParameter("row");
if (att != null) row = Integer.parselnt(att);
att = getParameter("col");
if (att != null) col = Integer.parselnt(att);
if (row == 0 && col == 0) {
row = 3; col = 2;

}

setLayout (new GridLayout(row, col));

add (new
add (new
add (new
add (new
add (new
add (new

Button("Java"));
Button("C++"));
Button("Perl"));
Button("Ada"));
Button("Smalltalk"));
Button("Eiffel"));
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Kgrsler med Grid
0 O © Applet View... 0006
B A B
Java | C++ | ( Java
. 3 S :
( Perl ! ( Ada | (s
. : 3 ;
( Smalltalk ;( Eiffel Perl |
Applel started. ‘ / .
Ada
row=3 col=2
Smalltalk
8606 Applet Viewer: Grid.class | ; )
g D A B R )
Java || C++ || Per | Ada | |smalitalk | Eiffel || ( Eiffel
pplet started. I Applet started. /
row=1 col=0 row=0 col=1
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North

BorderLayOUt West | Center | East
Komponenterne placeres i fem omrader: South

NORTH, SOUTH, EAST, WEST, CENTER

Konstruktgrer:
BorderLayout (int hGap, int vGap)
BorderLayout ()

Indsettelse i containeren sker ved brug af en af fglgende

“constraints”:
BorderLayout . NORTH
BorderLayout.SOUTH
BorderLayout .EAST
BorderLayout .WEST
BorderLayout .CENTER
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Eksempel pa brug af BorderLayout

public class Border extends Applet {
public Border() {

setLayout (new BorderLayout());

add(new Button("South"), BorderLayout.SOUTH);
add(new Button("North"), BorderLayout.NORTH);
add(new Button("East"), BorderLayout.EAST) ;
add(new Button("West"), BorderLayout.WEST) ;
add (new Button("Center"), BorderLayout.CENTER);
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Kgrsel med Border

North )
A4
!
|
!

!
|

© O © Applet Viewer: Bo...
-
p

East

2 Y4
\
} Center
\
!

€ South Bl
Applet started.

width=230 height=150
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CardLayout

Komponenterne placeres oven pa hinanden (som spillekort).

Konstruktgrer:

CardLayout (int hGap, int vGap)
CardLayout ()

Indsettelse i containeren sker ved brug af add med 2
parametre:

add (Component comp, Object constraints)
eller
add(String name, Component comp)
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Eksempel pa brug af CardLayout

import java.awt.*;
import java.awt.event.*;
import java.applet.Applet;

public class Card extends Applet implements ActionListener {
CardLayout cards;

public Card() {
cards = new CardLayout();
setLayout (cards);
Button bl = new Button("Java");
bl.addActionListener(this);
add("Java", bl);
Button b2 = new Button("Perl");
b2.addActionListener(this);
add("pPerl", b2);

}

public void actionPerformed(ActionEvent e) {
cards.next(this);

}
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Kogrsel med Card

0006 A. 006 A.
i i

| 1

1 Java } Perl

i I

| |

i i

Applet started. Applet started.

width=200 height=150
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BoxLayout

javax.swing

Komponenterne placeres i enten 1 rekke eller 1 sgjle.

Konstruktgr:
BoxLayout (Container target, int axis)

hvor axis er en af fglgende konstanter:

BoxLayout.X AXIS
BoxLayout.Y AXIS

51

Eksempel pa brug af BoxLayout

import java.awt.*;
import java.applet.Applet;
import javax.swing.*;

public class Box extends Applet {
public Box() {

setLayout (new BoxLayout(this, BoxLayout.Y AXIS));
add(new Button("Java"));
add(new Button("C++"));
add(new Button("Perl"));
add(new Button("Ada"));
add(new Button("Smalltalk"));
add(new Button("Eiffel"));
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Kgrsler med Box

000 Applet Viewer: Box.class
§ Java ]
§ C++ 3
§ Perl )
S Y_AXIS
( Ada
( Smalltalk h
( Eiffel )
Applet started.
8 00 Applet Viewer: Box.class
( ) \( b 2 Y4 Y2 D)
|
! | X_AXIS
Java C++ I perl Ada Smalltalk Eiffel
A’pplel started.

width=500 height=180
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GridBagLayout —

Komponenterne placeres i et rektangulzrt net.
Komponenter tildeles plads ud fra givne betingelser
(constraints).

Konstruktgr:
GridBagLayout()

Betingelser angives ved brug af et GridBagConstraints-
objekt.

Eksempel pa brug af GridBagLayout

public class GridBag extends Applet {
private GridBagLayout gbLayout;
private GridBagConstraints gbConstraints;

private void addComponent (Component c,
int row, int column,
int width, int height) {
gbConstraints.gridx = column;
gbConstraints.gridy = row;
gbConstraints.gridwidth = width;
gbConstraints.gridheight = height;
gbLayout.setConstraints(c, gbConstraints);
add(c);
}

public void init() { ... }
fortsaettes
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public void init () {
gbLayout = new GridBagLayout();
gbConstraints = new GridBagConstraints();
setLayout (gbLayout) ;
gbConstraints.fill = GridBagConstraints.BOTH;
addComponent (new Button("Java"), 0, 0, 1, 1); [ ]
addComponent (new Button("C++"), 1, 0, 1, 1); 6]
addComponent (new Button("Perl"), 2, 0, 1, 1); ]
addComponent (new Button("Ada"), 0, 1, 1, 3); (6}
addComponent (new Button("Smalltalk"), 0, 2, 1, 3); [ ]
addComponent (new Button("Eiffel"), 1, 3, 1, 1); o
}
ol
N
| |
56




Kgrsel med GridBag

© O © Applet Viewer: GridBag.class

\
( Java ) b \ }
f C++ )| Ada Smalltalk [ Eiffel ) |
£ perl ) }
\
|

Applet started.

57

Indlejrede paneler

public class NestedPanels extends Applet {
public NestedPanels () {
Panel center = new Panel();
center.setLayout (new BorderLayout());

center.add(new Button("south"), BorderLayout.SOUTH);
center.add(new Button("north"), BorderLayout.NORTH);
center.add(new Button("east"), BorderLayout.EAST) ;
center.add(new Button("west"), BorderLayout.WEST) ;
center.add(new Button("center"), BorderLayout.CENTER);

fortsaettes

Panel south = new Panel();
south.setLayout (new FlowLayout());
south.add(new Button("Help"));
choice = new Choice();
choice.addItem("one");
choice.addItem("two");
choice.addItem("three");
choice.addItem("four");
choice.addItem("five");
south.add(choice);

messageBar = new Label("This is a message bar.");
south.add(messageBar) ;

setLayout (new BorderLayout());
add(new Button("North"), BorderLayout.NORTH);

add(new Button("East"), BorderLayout.EAST);
add(new Button("West"), BorderLayout.WEST);
add (south, BorderLayout.SOUTH) ;

add(center, BorderLayout.CENTER) ;

}

protected Label messageBar;
protected Choice choice;
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Kgrsel med NestedPanels
© O © Applet Viewer: NestedPanels.class
€ North \
NN north ) ]
€ B e Y 4 p
West west center east East
( south \
Help one ;?1 This is a message bar.
Applet started.
width=400 height=200
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Heaendelser og lyttere

GUI-komponenter kommunikerer med de gvrige dele
af et program igennem hendelser.

Kilden til en handelse er den komponent, hvorfra
handelsen stammer.

En lytter er et objekt, som modtager og behandler en
haendelse.

Lyttere ma registreres hos deres kilder, fgr de kan
modtage hendelser fra dem.
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Lyttere og deres kilder

ActionListener Button
TextField
List
ItemListener Checkbox
Choice
AdjustmentListener Scrollbar
MouseListener
MouseMotionListener lle k
FocusListener alle komponenter
KeyListener
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| java.util.EventObject |

| java.util.EventListener |

java.awt.AWTEvent

java.awt.event 4

"‘I ActionListener | ==""TTTTTTTTmoomomssossmmsosd ActionEvent
---I AdjustmentListener I' """""""""""""""" AdjustmentEvent [—]

"‘I ComponentListener |-=--=-=====--=-----=----------< ComponentEvent [~
boo ComponentAdapter

--1 _containerListener |-------==-==-==-------- >[ containerEvent
-_-.I ContainerAdapter

== FucusListener |[======mmcaemmamaamaay

-_-.I FocusAdapter |

i
|
r
i
i
-
i
i
L
i
i
i
'
r
i
i
i
i
r
i
i
i
:r"'l KeyListener  [---==---====----=
i
i
i
\
i
i
i
'
L
i
i
i
i
L
i
i
i
i
i
v
i
i
i

-_-.I KeyAdapter |

A
1
== MouseMoionListener -------------------- J PaintEvent
T .I MouseMotionAdapter
-] windowListener _ |-----=--==-=======-==-: WindowEvent
l.-_._l WindowAdapter |
---I ITtemListener  |~=-"""TTTTTToTooooooooooomooon ItemEvent

T TextEvent

~---| TextListener |“'
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Programmering med haendelser

(1) Bestem de ha@ndelser, der er involveret, og find de
tilsvarende lytter-graenseflader.

(2) Erkler lytter-klasser, der implementerer disse
grenseflader.

(3) Skab instanser af de komponenter, der er kilder til
hendelserne.

(4) Skab instanser af lytter-klasserne og registrer dem
hos deres kilder.
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Eksempel

Tryk pa en knap

(1) Hendelsesklassen er ActionEvent.

(2) Den tilsvarende lytter-graenseflade er ActionListener.

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

// ... handle button click
}
}
(3) Button buttonl = new Button("One");
(4) MyButtonHandler handler = new MyButtonHandler();

buttonl.addActionListener (handler);
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Eksempelprogram

e0ce

f One Y Two ) Quit b ]

import java.awt.*;
import java.awt.event.*;

class MyButtonHandler implements ActionListener {
public void actionPerformed(ActionEvent event) {
Button source = (Button) event.getSource();
System.out.println(source.getLabel() + " was clicked");
if (source.getLabel().equals("Quit"))
System.exit(0);

class ButtonTest extends Frame {
ButtonTest() {

setLayout (new FlowLayout());
MyButtonHandler handler = new MyButtonHandler();
Button buttonl = new Button("One");
add(buttonl);
buttonl.addActionListener (handler);
Button button2 = new Button("Two");
add (button2);
button2.addActionListener (handler);
Button quitButton = new Button("Quit");
add (quitButton);
quitButton.addActionListener (handler);
pack(); // Minimize window. Necessary!
setVisible(true);

}

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

}
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}
}
fortsaettes
66
Enhver klasse kan vare lytter
class ButtonTest extends Frame
implements ActionListener {
ButtonTest () {
/] ...
Button buttonl = new Button("One");
add (buttonl);
buttonl.addActionListener(this);
/] ...
}
public void actionPerformed(ActionEvent event) {
/7 ...
}
public static void main(String[] args) {
new ButtonTest();
}
}
68




Fleksibilitet

* En kilde have flere flere lyttere
* En lytter kan lytte pa flere kilder
e En lytter kan lytte pa flere typer af

handelser (ved at implementere de
relevante graenseflader)
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Javas hzendelseshandtering

1. Nar der indtreffer en hendelse, bestemmes f@rst
kilden og h&ndelsestypen.

2. Huvis der er registreret en eller flere lyttere hos kilden
til denne handelsestype, skabes et h&ndelsesobjekt.

3. For enhver af disse lyttere kaldes metoden til
handelseshandtering med handelsesobjektet som
parameter.

Handtering af knaptryk og valg

import java.awt.*;
import java.awt.event.*;

public class NestedPanels2 extends NestedPanels
implements ActionListener, ItemListener {
public NestedPanels2() {
super();
choice.addItemListener(this);
registerButtonHandler(this);

}

public void itemStateChanged(ItemEvent event) {
Choice choice = (Choice) event.getSource();
messageBar.setText("Choice selected: " + choice.getItem());

fortsattes
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public void actionPerformed(ActionEvent event) {
Button source = (Button) event.getSource();
messageBar.setText ("Button pushed: " + source.getLabel());
}
protected void registerButtonHandler (Component comp) {
if (comp instanceof Button) {
Button button = (Button) comp;
button.addActionListener(this);
} else if (comp instanceof Container) {
Container container = (Container) comp;
int n = container.getComponentCount();
for (int i = 0; i < n; i++)
registerButtonHandler (container.getComponent(i));
}
}
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En hoppende bold med kontrol

© O © Applet Viewer: BouncingBall...

€ start '\f stop ) red .

Applet started.
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Tidligere klassediagram

Applet <] AnimationApplet < DBAnimationApplet
start() update()
stop() paint()
run() init()
setDelay() initAnimator()
getDelay() paintFrame()
BouncingBall2
Problem: Strukturen er ufleksibel. initAnimator()
Animering bundet til topvinduet. paintFrame()

Brug af dobbeltbuffer er bundet til animering.

Delegationsbaseret klasse til animering

| Runnable | | Component |

A

animator L

comp
Animator —| MyComponent |

start()
stop()
run()
setDelay()
getDelay()

SuperClass

et K0
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public class Animator implements Runnable {
public Animator (Component comp) {
this.comp = comp;
}
public void start()
if (animationThread == null)
animationThread = new Thread(this);
animationThread.start();
public void stop() { animationThread = null; }
public void run() {
while (animationThread != null) {
try {
Thread.sleep(delay);
} catch (InterruptedException e){}
comp.repaint();
}
}
final public void setDelay(int delay) { this.delay = delay; }
final public int getDelay() { return delay;
protected Component comp;
protected int delay = 100;
protected Thread animationThread;
}
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BouncingBall3

A\

comp
BouncingBall3 Animator
O start() A

canvas stop()

animator

run()
getDelay() ‘

BouncingBallCanvas

paint()
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public class BouncingBallCanvas extends JPanel {
public BouncingBallCanvas() {
super(true); // double-buffered

}

public void initCanvas() {
d getSize();
X d.width * 2 / 3 ; I .
y d.height - radius;

} —

public void paint(Graphics g) { ... }
public void setBallColor(Color c) { ballcolor = c; }
protected int x, y, dx = -2, dy = -4, radius = 20;

protected Color ballcolor = Color.red;
protected Dimension d;

public class BouncingBall3 extends java.applet.Applet {

public BouncingBall3() {
setLayout (new BorderLayout());
canvas = new BouncingBallCanvas();
add (canvas, BorderLayout.CENTER);
animator = new Animator(canvas);
controlPanel = new JPanel();
controlPanel.setLayout(new GridLayout(l, 0));
JButton startButton = new JButton("start");
controlPanel.add(startButton);
JButton stopButton = new JButton("stop");
controlPanel.add(stopButton);
Choice choice = new Choice();

© O © Applet Viewer: BouncingBall...

|

choice.addItem("red"); | .
choice.addItem("green");

choice.addItem("blue"); P N
controlPanel.add(choice); Dappiet ared g

add(controlPanel, BorderLayout.SOUTH);
startButton.addActionListener (new ButtonHandler (new StartCommand()));
stopButton.addActionListener (new ButtonHandler(new StopCommand()));
choice.addItemListener (new ColorChoiceHandler());
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public void init() {

String att = getParameter("delay");

if (att != null) {

int delay = Integer.parselnt(att);
animator.setDelay(delay);

}

validate(); // Layout components again. Necessary!

canvas.initCanvas();
}
public void start() {

animator.start();
}
public void stop() {

animator.stop();
}
protected BouncingBallCanvas canvas;
protected Animator animator;
protected Panel controlPanel;
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red %)

protected class ColorChoiceHandler implements ItemListener {
public void itemStateChanged(ItemEvent event) {

if ("red".equals(event.getItem()))
canvas.setBallColor (Color.RED);

else if ("green".equals(event.getItem()))
canvas.setBallColor (Color.GREEN) ;

else if ("blue".equals(event.getItem()))
canvas.setBallColor (Color.BLUE);

canvas.repaint();
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public interface Command {
void execute();

}

protected class StartCommand implements Command {
public void execute() {
start();
}
}

protected class StopCommand implements Command {
public void execute() {
stop();
}
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protected class ButtonHandler implements ActionListener {
private Command cmd;

public ButtonHandler (Command cmd) {
this.cmd = cmd;

}

public void actionPerformed(ActionEvent event) {
if (cmd != null)
cmd.execute();
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Designmgnsteret Command

Kategori:
Adferdsmassigt designmgnster

Hensigt:
At indkapsle en handling i et objekt, sledes at handlinger kan
overfgres som parametre, s@ttes i kg og eventuelt treekkes tilbage.

Anvendelse:
 Nér handlinger skal overfgres som parametre.
* Nar handlinger skal settes i kg og udfgres senere.
¢ Nar handlinger skal kunne treekkes tilbage.

Andre navne:
Action, Transaction
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Designmgnsteret Command
(fortsat)

Struktur:

Client |

Command

| Invoker |<>

creates

action()

receiver

execute()

A

;
|

|

|

|

|

i

i )

' Receiver
|

|

|

|

|

|

i

:

ConcreteCommand

execute() Q

receiver.action()
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Designmgnsteret Command
(fortsat)

Deltagere:

Command (f eks. Command), der definerer en graenseflade til
udfgrelse af handlinger eller tilbagetraekning af udfgrte handlinger.

Receiver (f.eks. BouncingBall3), der ved, hvorledes handlinger skal
udfgres.

ConcreteCommand (f.eks. StartCommand), der delegerer udfgrelsen
af en handling videre til Receiver.

Client (f.eks. BouncingBall3), som skaber de konkrete kommandoer
og binder dem til deres modtagere.

Invoker (f.eks. ButtonHandler), som beder kommandoer om at udfgre
deres tilknyttede handlinger.

Rammer og dialoger

En ramme (frame) er et topniveau-vindue med en titel, en
rand og kontrolknapper i rammens gverste hjgrner.

En dialog er et popup-vindue, der s&dvanligvis krever
brugerens umiddelbare opmarksomhed. Dialoger bruges til
at vise meddelelser og modtage input.
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GUI til E-handel
Inuage]k:on
JFrame
_ 80e beetle.gif -
JPanel
JLabel
| i To order the item shown above, click the button
JPanel } { Order JButton
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JDialog

8O C Order
Name «—— JTextField
Address
JPanel z  ——— 1  ——
C S ZIP
s 1R . JCheckBox
E-Mail —
Credit Card "/,/"’/////’/’///
™ visa [ MasterCard [} Discover — ButtonGroup
JPanel £ ok ) { Cancel )
- e —
JButton JButton
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UML-diagram

Erra T

A

X X . 1 .
| OrderFrame | |ActlonLlstener| |0rderD1alog k>———% D1alogPanel|

1
[ i L"""""".
! : :

|OrderHandler| |ButtonHandler|
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006 beetlegit

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

public class OrderFrame extends JFrame {
public OrderFrame(String imageFile) {
setTitle(imageFile);
getContentPane().setLayout(new BorderLayout());
Icon image = new ImageIcon(imageFile);
JLabel center = new JLabel(
"To order the item shown above, click the button",
image, SwingConstants.CENTER);
center.setHorizontalTextPosition(SwingConstants.CENTER);
center.setVerticalTextPosition(SwingConstants.BOTTOM) ;
JPanel bottom = new JPanel();
JButton orderButton = new JButton("Order");
bottom.add(orderButton);
orderButton.addActionListener (new OrderHandler());
getContentPane().add(center, BorderLayout.CENTER);
getContentPane().add(bottom, BorderLayout.SOUTH);
addWindowListener (new AppCloser());
// eller setDefaultCloseOperation(EXIT ON_CLOSE);
setVisible(true);
} fortsaettes

To order the item shown above, click the button
( order )
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static class AppCloser extends WindowAdapter {
public void windowClosing(WindowEvent e) {
System.exit(0);

class OrderHandler implements ActionListener {
JDhialog dialog;

public void actionPerformed(ActionEvent evt) {
if (dialog == null)
dialog = new OrderDialog(OrderFrame.this);
dialog.setVisible(true);

public static void main(String[] args) {
if (args.length > 0)
new OrderFrame(args([0]);
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public class OrderDialog extends JDialog {

e Order

Name

DialogPanel dialogPanel; e

city state 2P

E-Mail

Credit Card
# Visa (3 MasterCard (3 Discover

public OrderDialog(JFrame owner) {
super (owner, true); // modal dialog
setTitle("Order");
JButton okButton = new JButton("Ok");
JButton cancelButton = new JButton('"Cancel");
ButtonHandler bHandler = new ButtonHandler();
okButton.addActionListener (bHandler);
cancelButton.addActionListener (bHandler);
JPanel bottom = new JPanel();
bottom.add(okButton);
bottom.add(cancelButton);
bottom.setBorder (BorderFactory.createEtchedBorder());
dialogPanel = new DialogPanel();
getContentPane().setLayout(new BorderLayout());
getContentPane().add(dialogPanel, BorderLayout.CENTER);
getContentPane().add(bottom, BorderLayout.SOUTH);

€ ok ) ( Cancel )

class ButtonHandler implements ActionListener {
public void actionPerformed(ActionEvent evt) {
JButton button = (JButton) evt.getSource();
String label = button.getText();
if (label.equals("Ok")) {
System.out.println("An order is received:");

System.out.println("\tName: "o+
dialogPanel.nameField.getText());
System.out.println("\tAddress: "o+

dialogPanel.addressField.getText());
VA
if (dialogPanel.visaBox.isSelected())
System.out.println("Visa");
else if (dialogPanel.mcBox.isSelected())
/7 ...
} [} Order
dialogPanel.reset();
setVisible(false);

I
|
|
|
| — —
} | ciy State 2P
|
|
|
|
|
|

| (Credit Card
# visa (] MasterCard [ Discover ‘

ok ) (Cancel ) |
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}
fortsattes
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class DialogPanel extends JPanel {
JLabel nameLabel, addressLabel, cityLabel,
stateLabel, zipLabel, emaillLabel;

JTextField nameField, addressField, cityField,

stateField, zipField, emailField;
JCheckBox visaBox, mcBox, discoverBox;
JPanel creditCard; - -
ButtonGroup group; —

Address

DialogPanel() { ... } ciy sate [ aw [
public void doLayout() { ... } =

public void reset() { ... }

Credit Card-
[ # visa () MasterCard (3 Discover

€ ok ) (cance )

public Dimension getPreferredSize() {
return new Dimension(350, 200);

}

public Dimension getMinimumSize() {
return new Dimension(350, 200);
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5] Order
|
| Name
|

DialogPanel() { ==
nameLabel = new JLabel("Name"); [ el 2
nameField = new JTextField(); § p—
/ / oo 1 @ visa (3 MasterCard (3 Discover
creditCard = new JPanel(); | )
visaBox = new JCheckBox('"Visa", true);
mcBox = new JCheckBox("MasterCard");
discoverBox = new JCheckBox('"Discover");
creditCard.add(visaBox);
creditCard.add(mcBox) ;
creditCard.add(discoverBox) ;
creditCard.setBorder (

BorderFactory.createTitledBorder("Credit Card"));

group = new ButtonGroup();
group.add(visaBox); group.add(mcBox); group.add(discoverBox);
add (nameLabel) ;
add(nameField);
/7 ...
add(creditCard);

E-Mail
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JDialog

public void doLayout() {
nameLabel.setBounds (10, 10, 60, 30);
nameField.setBounds (70, 15, 270, 20);
addressLabel.setBounds (10, 40, 60, 30); <)

Order

addressField.setBounds (70, 45, 270, 20);
cityLabel.setBounds (10, 70, 60, 30);

| Credit Card

stateLabel.setBounds (180, 70, 40, 30);
stateField.setBounds (220, 75, 30, 20);

& visa £ MasterCard [ Discover

cityField.setBounds(70, 75, 100, 20); i&m
|
|

zipLabel.setBounds (260, 70, 30, 30);

€ ok ) ( Cancel )

zipField.setBounds (290, 75, 50, 20);

emailLabel.setBounds (10, 100, 60, 30);
emailField.setBounds (70, 105, 270, 20);
creditCard.setBounds (10, 140, 330, 50);
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public void reset() {

nameField.setText("");
addressField.setText("");
cityField.setText("");
stateField.setText("");
zipField.setText("");
emailField.setText("");
visaBox.setSelected(true);

Placering af ramme og
dialog pa skeerm

public OrderFrame() {
Dimension dim = getToolkit().getScreenSize();
Rectangle bounds = getBounds();
setLocation( (dim.width - bounds.width) / 2,
(dim.height - bounds.height) / 2);

public OrderDialog(JFrame owner) {
Rectangle bounds = getBounds();
setLocation(owner.getX() + bounds.width / 2,
owner.getY() + bounds.height / 2);
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Terminering af program ved
lukning af vindue
I Frame eller JFrame indsattes
addWwindowListener (new WindowAdapter() {
public void windowClosing(WindowEvent e) {
System.exit(0);
}
)i
Eller: i JFrame indsattes
setDefaultCloseOperation(EXIT ON_CLOSE);
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Lyttere som anonyme indre klasser

JButton okButton = new JButton("OK");

okButton.addActionListener
new ActionListener() {
public void actionPerformed(ActionEvent e) {
System.out.println("An order is received:");
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Ugeseddel 6
5. oktober - 12. oktober

Leas kapitel 9 i lerebogen (side 397 - 463)

Lgs projekt 8.2. Udvid eventuelt ogsa appletten, s&
det bliver muligt at tilfgje en ny bold pa det sted,
hvor der klikkes med musen.

Lgsningen pa opgave 7.5 kan hentes fra kursets
hjemmeside og benyttes som udgangspunkt.

Lgs opgaven pa naste side.
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Ekstraopgave 4

Skriv en applet, der stiller brugeren en opgave i det sakaldte 15-spil.

Givet en udgangsstilling med 15 nummererede brikker som den vist nedenfor

8 9 15
6 11 12 1
305 4|7
2 (10 14 13|

skal brugeren flytte brikkerne, s& fglgende stilling opstar:

2134
55567 -8
9 10| 11 | 12

13 | 14 15.

I hvert trek flyttes en af nabobrikkerne til det tomme felt. Kun det tomme felts
nabobrikker i vandret og lodret retning mé flyttes i et treek.
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