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Graphic user interface (GUI)
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���[ �(2-� 4B1)�!�#N=8-�=8�� "#� "$&��!�)2(

��!�0#� "-V6�,�=�(�(R�	 "#�7&��-]9 packages>'�	 "-�!"3'6<$�.�E	(R��-�-� "7 Java -G=R��!�D$&%�#�D�E�)�)J!�!�$�.�E�)C !��� "$1!�=R��,P.�E	(8 �^2)J-�!"3�6I_`9 Abstract windows toolkit $' 431Ba> AWT �	0P$1,#��!�$' b,�(�)�)J-�!"3'6�)
� Java1.1 )JEP$�@;3�%� �0(8)J$�.� �=R-/3A0 Java-1.0 )JEP$�@;35)J#� �=�02$&-Z)2@�+� �) AWT � �!�E62! C !�!�E!�E23

AWT -G= C !�-�7�)J(8)?3'$�)S-O�	 4.' "-V6��,2.�E�(�) swing
C =P3T)P=%16<)S-V!"3'68)?.�E	 "# Java-1.2 )JE2$'@�3

AWT -G= C !��� "$1!�=P3� swing -�= C !�=%&6�) C !�-�7�3T=�(P�	=�)S-Z02!�) C  "!�75)J+'-�()2)c� C -G "7&-Z0P-O-/3A0
�d �^2)J+'-�(�)*!�$160*3A ",PB�#U "#�0I� swing !NefB C !�#��!�# C #�!�0=

)U3�!�E�)8� Java -�=8!".�$�@N)*,	=�(()�!�-�7�3T=�(�	=�)J-g%� �(P-�-O!�02%&7]B1 "%�(��� "!�$&,�!"BZ�� 43'!�E8!��	=IH"#�=!
�� "-V!"3'6�)2=M02!�)�)J!�#�=�)�)?3'!�E	)R� C  "!�)ih� "6P#'B�%1!20 �)�!�0P#� "-�6<,�=�((8=� �(2!�(I_N)J$&7'^Y �)*$�3175)S#� �=�02$')

�!�7&$1$&!�)��� "-�-� "7��	 "-�!"3'6�)8�:!�-G0P!� � "!�$&DW02- C !�(P+&Bj)J6P#� �(*3A "+'!"B�-Z)?3� 4DW)2(�@N "%��� � �)2(��� "!".G$'@N)
� C ^�!".�$� �(P!�-� 4.V35!"3'!�E�#�D#�!�08=� �(2!�=� A�	 43'$5)J!�+',$1DE23�0��� �(2$kKd)?.�#"Bj)2=� "$&!

l���m�n�� � ���J��� ��o ��n�p<�S���Y�G�	��n�� �
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)	^`^Y)RK $' "�P.G7�-/Bj)S+'!�62-O�� "!�)J-O-� "71!AB�$� �0(M� C !�#� �=W9 Event>A�	 4B�$' �0�(P-Z)?3'!�@N(8)J!�+�,!�-/.�0)2 ?9d�� "#� "-�6

F1%' �=�(�)*%' ",8�23'!���7���=$' "%���!�0P#� "-�6q)J!�+',!�-/.10�-G=M)?3'!���7k�dr�7' �H� "-�6<-�=8-�%' �@J!� "#�!�=IK�$�3�7�BZ-�=
!".�-O�	 "-/B�.1 �(�)*�� �02$' �)��+� 43',	(��P3�7&$' �(8)J#�#�!�0802!�)RKd)J-�!�@�$5)J!�+',�!�-/.10P-O%� �@�!�#"3 C !�#� �=8�� 4BG$' �0(2-

�d=�0P$�(*B1 "%&!�$&%1E

F' "��(���+'$' �(�)*�!�#�7� "�8$'02��(80 �)2 Java -�= C !�#�#�71��()�!NesB�02+�( �)2=W@N=� �(80 �)<9 Applet >�D-/.�0
X�)�%&$' "! C )J!�-�0�B�!�@N(8=-� �@J$'=�027' JK HTML !".G%�F' "�P3 C !�+&3A �=�( C !�D�-/.10M�d9 Browser>A�	=$5H4.�%�.G%
%� �@�!�#"3t�dH4.�%�.G%')*F� "�P35��!�-�0 "D�$&!� � �)S#� "7�(�!NesBghG$' �( �=-� �@N)�-�=I 43A=6(2-OD-/.10�)*-�= bytecode
=!JD-/.�0P-u� 6 ",�-�)i3A=6�(�!NevBOh�$� �(�D-/.�0)RK �$'=�)�!"3�=6�(�-/B C !�+'$' �(�) C !"3�$���=$�!��� "$1!�=-

���� "-/3A@N)*$�.�E�( C BZF'0���!�0P#� "-�6q)S!�+',�!�-/.�0�-�=W)	^�-Z)2( "%5=�(2��=�(8,�=�((2-O�� "$'=P.�0w  ",	=MH� "71%�B1 '�� "62!�DP3�KL)S#�,���)?3�F1$' b+�)*$&E	 "6 C )<)S-V!�@�$5)J!�+?,�!�-/.10���(� 4B�-]D�-/.10�-�=8�� "#� "$1�!�)
�L=%&6�( C B�.Z-�7���=$�)2(��%&$1- bytecode X2-g62,	 "-�=MH�(�^Y)�0 �)<H� "$&E�!�6)8�d=[(P��=�(2-

x�m���g�T�� �o ��nGp*x��Y�G�	��n�� �
�$1�� "7 C BZD� �=P.jH� "-�6<�62�� 4.j)20S3A)*�!�#�7� "��)

import javax.swing.*;

class Check {
    public static void main(String[] args) {
        JFrame frame = new JFrame("Check");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);//DO_NOTHING_ON_CLOSE

        frame.setSize(200,80);
        frame.setVisible(true);
    }
}

setDefaultCloseOperation )J!�+',#� 4.�)R����$&�� "7� A��$'@�E	( C BjH� "-�6��	@�+'!�!�()<)S,�-�6�(80P!�) Jframe
)J!�+',#� 4.1)8�d0-Z �08H� "-�6�)*��0�$� �@�E�IKL)S#� "!�-�BZ�!�#�!�(2!�)�)J#�!".�3 X )*-/Bj)J+'!�62- C 0*B� 43',-O��$'=P.10�(
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setVisible

�������! �#"���
$����%��&��'(���)*�����	����+�
��
setSize()

 , �������
�!�� �-���.�0/21��3"�/54768�9�!:.�;<	����&�+)�%�;!�

����������5���	�����&����)9��:=�>�+��-���	��
main ? �&�!������ �#"A@7���������B�!�� �-*��!�5)������ ��C@8�.�	��9�D$����� �'0��"�-

��'0)9��%����E�*�	!;��!�A�!�����=�!F>�>�9��;��C4G��#�E�*�	!;��D�!���*���H;!�I�!��"E�����!��;����D�*�)���:��J�.���%� ���	���	
	������K�A����"9L:=$���	<��	��E����5�!:� �-� ��&���� �-����-B�!��	! ����%M�>���������3"9	��3�5�N�'!%��5�*'�"9	(47$����%I�!������:
��%�	���������%���;<	�����
'O;���'�;����>��������� � ���	��.	PFQ�0/R��	��E���/R�047���K�A���3"E1�;�N�.#�E���	�;����� �����;�;

47��E�
#�
main ? �A���	�������&�+-�'

S!TLUDV
applet W5X�Y�Z T\[

 ,�] -A��	��9 K�9������A1.�'�"9�&1��3"9	!�<47$#"E)E"E)B�H/^���!���*�;!�&���� �-���=	���&1!�R"9	(@G���-
F�-
file: Check.java
import javax.swing.*;
public class Check extends Japplet {}

, ��;��H�)�� HTML
)���=�� ��<4

HTML _ ) ] ����A)���;��=	��
;� 
1!�3"�	
file: Stam.html
<html>
An example of an applet:
<applet code=Check width=50 height=70> </applet>
</html> 4G1��3"9	!�C�E'=���Q������&�+)������	�N:�%������.��� ] �����`����E	 .class ? �ba+�
��<��	<$������
;

applet
�����
, 1��3"
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��������� �"!$#&%�')(+*�'-,&.�/���0."�0/�'�1�����23���'-,&.$'54/�3��"6����78����6)698��/��0%$48!���� !:%"��!�%;3�!�%�%;������1�6<%

= �"%�>�/�4&')( ����23���'?,&."78@�>�/*�'?,&."78@�>BAC��9��'D�������E/���/�.;4F/�3;6G/���7&'

import javax.swing.*;
public class Check extends Japplet {
    //…
    public static void main(String[] args) {
        Japplet applet = new Check();
        Jframe frame = new Jframe("Check");
        frame.setDefaultCloseOperation(Jframe.EXIT_ON_CLOSE);
        frame.getContentPane().add(applet);
        frame.setSize(50, 70);
        applet.init();
        applet.start();
        frame.setVisible(true);
    }
} ��HI#J�K��23���'?,&."78��LE4/�3;AC��9F��'M�������$�N�K��2'O��,&%�/�3�9&1�."'

$ java Check
 

( @�4F/�3P/���6�"7!
HTML

�QA�6G/�3�RF/��$68*�'?,&.$78�S,T4U,C4)��HI#J/���/�.;��/�.$9&'D/�.

���WV?�YX"�Z8��[
�\��])���^�T���
	���

 = @���9F/��$,C7)���0!�'���7F%$�_��/�'�1;��9`��2�E�"%$�0>
4F%;�".K6<�a������7F/����
import javax.swing.*;
import java.awt.*; // for FlowLayout

class Check {
    public static void main(String[] args) {
        JFrame frame = new JFrame("Check");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
        frame.getContentPane().setLayout(new FlowLayout());
        frame.getContentPane().add(new JButton("One"));
        frame.getContentPane().add(new JButton("Two"));

        frame.setSize(200,100);
        frame.setVisible(true);
    }
}
 

= *�'?,

3���L01�%��_@����0/����0�;����6<%;b���/�'O1��c'C!dHe���0>�/�>fLWHg�a��.;'-63�'5��9!$,F.�%
getContentPane()

����23��0/S,&�
'C���0%;b

FlowLayout
.�/��c���0>�/�>WL0'D/���,Ch�/��$!P��/�!�.$9F�Q9U64F�i(j��/�'�1��a'-#)@���1"�0/�%��;@��0%$2`#U�a'�7)��.

��/�%�!���'?#�6k@���9F/��$,C7)�0�0!l/���,Th�/��;��7F%;9`1�.$')( ���0%$��'5'C.�%�!�%�@��0%"2`#&�a��.;9`4`h�%��_@��0%$2`#D9/�4&��h
(N@���9`4>^/�%
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"�#%$'&�(*)�+-,�.0/%$',�1!.*2430.*&65%78&�9:#;$0('.0,4#%$'/�<=9?>A@=B%&?3*2�$0(C@A<=$0DE7F/�$'G�@A/�7FHI+J7K7$0<!L%$0&M)AH%7
 

import javax.swing.*;
import java.awt.*;
class Check {
    public static void main(String[] args) {
        JFrame frame = new JFrame("Check");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
        Container pane = frame.getContentPane();
        pane.setLayout(new BorderLayout());

        JPanel canvas = new JPanel(), panel = new JPanel();

         panel.add(new JButton("One"));
         panel.add(new JButton("Two"));

         pane.add(canvas,BorderLayout.CENTER);
         pane.add(panel,BorderLayout.SOUTH);

        frame.setSize(200,140);
        frame.setVisible(true);
    }
}

 "�N�&�)

OFDE7I$0&AH�.*(0B�5�$0$02�7F.J2�5%H�#�96)PL�>E30.*&�5�7Q2�$'G�.0GSR2�H�.*(',%L�+-#�9�)T7VUW2�/�@!.*L�7K7$0<!L%$0&M)AH�&�@!.0G'$0(*+
&�7I('/YXBorderLayout #�,�+E>A5�HK>!.*@=$0B�&�7I('/+-.*(',�/�2�,�7K#�9�)A7�XW2%$0(0D�.*2�78&�DZ1=>�.0H%& Container

H�.07 JPanel X[R'D=>!/+-#�G�.=+!>T9T/YUW5F>CR�/YU\#�.*>=@]U^30._)	<`OF2�._)A/�7Q$0('.0.*D	+-#%$'/�<=9:#%L�/F&a>�,�)AH%/�7%R
U\#%$'$*)	>!GF#%$0N�L%$0$*+b.0H�$0(',4.*(0>=<!$0$%X\#%$0>A5�H�#%$0$*)	>!GF#%$'N%L%$0$*+J.0H�.*$0&�9Z#%$',%&�>�,�)AH%/�7Q$*)	>�GIN�L%$0$*+J.0H

X[#%$0>�.*2�)	D�7Q$0(',Y2�H�.*$0&�9:#%L�/F&a$0@ADT+E$0(',�7F.!>!.*$0<E5�N�,�/KO canvas O�DE,�/F$',V@A5�H

canvas O�7Q&�(*)?2�H�.*('/�L�/�3*D�/K>=5�H�&ZXW1AD=&�@T9T.*$'/%7Q&6(*)A7Q&�9:#%$0>�.*2�)	D�7Q$0(',�2�H�.*('/�L�/�HI+J7c+!&�,�+
 X\30.*&65%7edf2%$02�5F2�+	gb#�.*>A@T+E#%$0>�.*2�)	D�7Q&�(*)?2�H%.R�DA>!/+

 hI��iC�j�0 ��F�a��k!�0lm���4h%�' %n*�0��
Q�������������! 
@=5�HQ9	>!.0H�/YXW2�._9�>!.0H�/�&�2�.*&	._9�)Z&�,V1�.*@=$',4,%>!.*@Z2%$'HF('.*&�5�7$0<!L�$0&�)AHK&	,�2�.*(0DA2oUW>!/�H�(b>T+!D�,V$*)�D

XW2�._9	>!.0H�/K>T)	B�/�&�2%DA@!.0,�/K2�.*$'7&?7&	.*D=$b2%5�H�7&	._9�)A.U\2�.*&	._96)P>	)	B�/F&�1=@!.0,�/K2�.*$'7&a&�.*D=$

H�.07Q2�.*&	._9�)	&�2�._9�>!.0H%/�7Q&	,�1!.*@A$',�7Q2�HK>!,�)AH�/%7Q$�R'DA>=/�7KG�,�.0/�7 Java &	,�2%$*)	>�G�787$0>T)	BF+
X 9	>!.0H�/�&Z#%$0(0$pR�H%/K&	,4#�$0('.*2%(q7I(*+J/�,%$J9�>!.0H%/�,%5F>A2�7&�&�D=$q._+EN%L�$0$*+b.0HK&�DA&rX Listener O�3*$�R�H�/%7
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import javax.swing.*;
import java.awt.*;
import java.awt.event.*; // for ActionListener & ActionEvent

class Check {
    public static void main(String[] args) {
        JFrame frame = new JFrame("Check");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

Container pane = frame.getContentPane();
pane.setLayout(new BorderLayout());

JPanel canvas = new JPanel(), panel = new JPanel();
JButton b1 = new JButton("One");
b1.addActionListener(new But1ActionListener());

panel.add(b1);
panel.add(new JButton("Two"));

pane.add(canvas,BorderLayout.CENTER);
pane.add(panel,BorderLayout.SOUTH);

        frame.setSize(200,140);
        frame.setVisible(true);
    }
}

class But1ActionListener implements ActionListener {
    public void actionPerformed(ActionEvent e) {

System.out.println("command: "+ e.getActionCommand()
   + "\ntime: "+ e.getWhen()+ "\nparams: "
   + e.paramString());

    }
}

J��32A�+	
�S�Q������-�����#$�R� (�����#&#PJ��32A�
	"T���K���� #;�
����-��
	 Jbutton #�� addActionListener � ��(�)
*,�.-��
� ��(�)+*,�.-����I�"��	
	�#D�
2,����� ActionListener )���	+	
���I�"��	
	+��0
)+����%1�����I���,�7#;U�����(

�Q��#$�&-���	"J��V2A�
	+��#�� actionPerformed � ��(�)+*,�.-��H� MG��#?*W������-�������������� actionPerformed
�X�
�����������������+	
����0+�Y-D����#?����	
� ActionEvent E3��KI	�0
)
����%Z���"�
����7��(�)+*,�.-�#;��#��
*,�H��0�	��Y-��
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+E��4�"

inner class
1!0����4:�F$&!#<5�790G84�!

Check
"!#<%��"54H/5$I��$8J*!0 

But1ActionListener
�F/�4K(�<5��"

$&"%28�5!*L"M��4H151�4HNO$�!0JP90���M;.-&!0/%)I-O�#(���L!0/Q<F)P"!#<���"546��-�@8!0 ���/�4K(�<5��"M���������# �"���� #(F)R�5�
S ��<5�# �!0 ��7�� #1"<�4T",$8�0)�(�1%)P"<�1"��4

import javax.swing.*;
import java.awt.*;
import java.awt.event.*; // for ActionListener & ActionEvent

class Check {
    public static void main(String[] args) {
        JFrame frame = new JFrame("Check");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

Container pane = frame.getContentPane();
pane.setLayout(new BorderLayout());

JPanel canvas = new JPanel(), panel = new JPanel();
JButton b1 = new JButton("One");
b1.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
    System.out.println("command: "+ e.getActionCommand()

       + "\ntime: "+ e.getWhen()+ "\nparams: "
       + e.paramString());

}
    });

panel.add(b1);
panel.add(new JButton("Two"));

pane.add(canvas,BorderLayout.CENTER);
pane.add(panel,BorderLayout.SOUTH);

        frame.setSize(200,140);
        frame.setVisible(true);
    }
}

 U �V�#	��'���F�#	��:�F�>���W�#X���Y�F���A� U8Z � ZO[ �-�!\@]L5-&!0/�'-&!0/54:^3�#_Q!#��46901��# 5+.1Q!04�!\@K2:$32�_Q<%4H$�"!0/Q<�1!0����4H4KGO�*-O(F�'@�$�!#��<M;.$�<��% *$3)�G&",�02TG
S 1�$O(��7��4�!\@K2H@�JO)*<���^�_!0 `90��B���<�$�!01�2�GO4:�C2��#_!#<�����-�!0/�2

class Check {
    public static void main(String[] args) {

…
b1.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
    System.out.println("command: "+ e.getActionCommand()

       + "\ntime: "+ e.getWhen()+ "\nparams: "
       + e.paramString());

}
    } );
b1.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {



�

    System.out.println("bla bla bla");
}

    } );
…

     }
}
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import javax.swing.*;
import java.awt.*;
import java.awt.event.*; // for MouseListener & MouseEvent
class Check {
    public static void main(String[] args) {
        Jframe frame = new Jframe("Check");
        frame.setDefaultCloseOperation(Jframe.EXIT_ON_CLOSE);

Container pane = frame.getContentPane();
pane.setLayout(new BorderLayout());

Jpanel canvas = new Jpanel(), panel = new Jpanel();

panel.add(new Jbutton("One"));
panel.add(new Jbutton("Two"));

pane.addMouseListener(new MouseListener() {
public void mouseClicked(MouseEvent e) {
    System.out.println(e.getX()+","+e.getY());
}
public void mouseEntered(MouseEvent e) {}
public void mouseExited(MouseEvent e) {}
public void mousePressed(MouseEvent e) {}
public void mouseReleased(MouseEvent e) {}

    });

pane.add(canvas,BorderLayout.CENTER);
pane.add(panel,BorderLayout.SOUTH);

        frame.setSize(200,140);
        frame.setVisible(true);
    }
}
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� MouseAdapter �������
	����������������	�������� Adaptor ����������� �!���"�#�!�$�%�&�!��'������
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class Check {
    public static void main(String[] args) {
        JFrame frame = new JFrame("Check");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

Container pane = frame.getContentPane();
pane.setLayout(new BorderLayout());

JPanel canvas = new JPanel(), panel = new JPanel();

panel.add(new JButton("One"));
panel.add(new JButton("Two"));

pane.addMouseListener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {
    System.out.println(e.getX()+","+e.getY());
}

    });

pane.add(canvas,BorderLayout.CENTER);
pane.add(panel,BorderLayout.SOUTH);

        frame.setSize(200,140);
        frame.setVisible(true);
    }
}
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import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class Check {
    static Graphics _gr;
    public static void main(String[] args) {
        Jframe frame = new Jframe("Check");
        frame.setDefaultCloseOperation(Jframe.EXIT_ON_CLOSE);

Container pane = frame.getContentPane();
pane.setLayout(new BorderLayout());

Jpanel canvas = new Jpanel(), panel = new Jpanel();

panel.add(new Jbutton("One"));
panel.add(new Jbutton("Two"));

canvas.addMouseMotionListener(new MouseMotionAdapter () {
public void mouseDragged(MouseEvent e) {



�

    _gr.drawLine(e.getX(),e.getY(),
 e.getX(),e.getY());

}
    } );

pane.add(canvas,BorderLayout.CENTER);
pane.add(panel,BorderLayout.SOUTH);

        frame.setSize(200,140);
        frame.setVisible(true);

_gr = canvas.getGraphics();
    }
}
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import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class Check extends JFrame {
    Graphics _gr;
    public Check() {
        super("Check");
        setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

Container pane = getContentPane();
pane.setLayout(new BorderLayout());

JPanel canvas = new JPanel(), panel = new JPanel();

panel.add(new JButton("One"));
panel.add(new JButton("Two"));

canvas.addMouseMotionListener(new MouseMotionAdapter () {
public void mouseDragged(MouseEvent e) {
    _gr.drawLine(e.getX(),e.getY(),  // how about "getGraphics().drawLine(…)

 e.getX(),e.getY());
}

    } );
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pane.add(canvas,BorderLayout.CENTER);
pane.add(panel,BorderLayout.SOUTH);

        setSize(200,140);
        setVisible(true);

_gr = canvas.getGraphics();
    }
    public static void main(String[] args) { new Check(); }
}
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class Check extends JFrame {
boolean first=true;
int _x,_y;
…

canvas.addMouseMotionListener(new MouseMotionAdapter () {
public void mouseDragged(MouseEvent e) {
    int x = e.getX(), y = e.getY();
    if(first)

first = false;
    else

_gr.drawLine(_x,_y,x,y);
    _x = x; _y = y;
}

    } );

…
}
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