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������������ �������� �������� 
�

�

������������������������ ��	
��	
��	
��	
����

�

� �� ���� 	 
� � ��� �� ��� �� �� ���� ��. �� �
 �� 
���  !� "# $%&' (� )*+��. ,-./ )0�1 23* �45 �� 6�� 
7�' 83 94:;/ 23� <= >?@ A� >?B� ��. <=C D EFBG �' H
I.���. 23* �
. �J' �;� �� KL�'  M� 5NO� PQ�G “0R
(Architecture)� ST”U (��. ��� V��1 WW5 0R;� SG� XY*;� HI� 
Z[\ D E� ]^�. �_� `' aba HIC D E�1 5�. E' (� ,c �M�' (
@ d ,ef gh� ,ef� i1 �M�' (� j� k�* E�. 94:� HI� lm� 
n� j� i� ]^�. 
�

o 
p qH�(?)� r�s� tu�. ��.� r�s� vw xy5 z�{|. }5�. ,~
� ��.' r�s z�{|� SR�' 94 �~�(�� �~� �G �����/ ��5
�);� "9E' 8�� ��f(javax.swing.table)�f �/� E�. � �� �� 23' 83
;.� ��.�� r�s� g�5 0R� *f1 EB� � �7 >�� g�5f� 3	m 
��C (��. 
�

U� r�s�  ! ����� ���1 �G , �M �n' `K lg��. ��f 3�� �
�. �� �g1&�G  ! � � ¡ i`¢ 5�. 94:� � �� �� r�s�  ! 0
R* g�5f� i`\ £a `�T ,45  ! 0R� ¤M�9 �¥5 �g1&� �¦�
f/ �� ��. �45 �g1&� �¦� �� �§� xy5 ¨�,©;� g�5 >�B� 
�7J� ,ª1 � «< ,45 ¨�,©� ¬��G gh� �¢�' f/ i D E�. ®� 
;g 94:� ¯°� a��1 * �3(wª� ®�.�/ S�J±fa). ¯°.' �M3
* a� ²� �� 37B� ,~¨� H³� K' �+� E�. gh� C D E��? � ¯°.
' ´��;�  µ(Sorting)�9 S9K' �+� E�. g�5 °;� 3�;� �¶� 3�;
� ��� · �' ¸ ��. ®� ;g �M3* ¹º� ���' °. 100000�T1 »gKG 
°� i`� $100,000B� ²�� ¼�. ��� r�s�/ ,45 (;� ½� 0¾¿ D E�
' (� 83 94:;� À i�¿ (��. , Á� 94 *f �M �Â;� j� Ã�E�. 2
3* �ÄÅ� Æa�� Ç� ®�;� ÈÉÊ� ËY. � �.� ���' ÌÌ ®�;aB
�/ `K ÃM»�1 VM5 j� (;� Í� D EBªT Î'�. 
�

� �� �� ÏS3M �� `��. Ð� ÏS3* Ñ Ò (/ Ó±fa gÔ  / ��. Å5 
Õ� y1 E' :;� ÅÖB� �� × �*±�. (*+�G 5
  /' r�s� �M� S
ØÙ qÚ5�) 83* ��. Å� ÛÜ�f Ñ��G �Ý»� z�{|;� �M?@ �� 
z�{|;� �7 ����� MVC(Model View Controller) "Þ. Å�� a�T/ Ýf� �
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ß ��� à1 �»� àR�9 i`#� ]^�. ,- r�s. Å5 ��� ��� S3. 
�

1. ���� ���

�

(1) ���������������� ������������ �������� 	
	
	
	
����

r�s� ���� n� *L áP5 (� r�s� �â1 E' 0³Pã;� äå@ ,45 
0³Pã;� g�5 0R� �â1 E'f� æç `' (��. è�3G �é* `ê ë� æ
ç S`¢ 5�' (��. ,- r�s� 0R� �ª»� 0Rì íª» 0R� �îg ïðS
3. 
�

1) ���������������� ������������ 	
	
	
	
����

[ñG 1]� SG r�s� ò n. r�s ó-%ô* E1 , `~. ´��;� 2kõ� ö3 
÷ø� �ùJg E�. �Ë ��� *�ú�(Row �' û) ��� üýþ�(Record) ÷³�1 
��� 	�ú�(Column �' ù) I üýþ;� 2þ(Field)� �1E�. ,ª1 û@ ù� �
k�� °(Cell)�T1 5�. °� ä  üýþ� ä  2þ� �1 E�. �; `'  M�fa 
�� �á. �7� E�f �T� �Ãm ���. 
�

[ñG 1] È�5 r�s ®��
�

 

�

�

2) ���������������� ������������ 	
	
	
	
�

r�s� íª» 0R^ r�s� �â1 E' 94 �~�;� Ö	
�T C D E�. [,� 
1]. �45 íª» 0R� � g SØ�. � xy� SU (��. ,4� � �� �� r�
s ���� �â' Å!:�("# ïðÒ 2P' Ó�.) 0³ Pã;� 3	m ïðÒ (�� 
� C (� Ó�. U� � !:.�' [,� 1]. Å5 ¬�»� ��aB� a��1 3	5 
 M� �á. ïðS/� 5�. ��� ��� n� [,� 1]� Ì RIB� ��S3. Ã~
� ��' HIB� `~ ��� �gK� ]^�. 
�

[,� 1] �� r�s ���� 0R(0³)/�
�
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�

�

ò æç TableModel, AbstractTableModel, DefaultTableModel� �·� T�� ïðS3. ]� r
�s� "Þ�(Model) ÷³�1 E' !:��. �T� r�s. ²�¿ Ã�� ´��. Å5 
<= >?� ��.� ���¢ 5�. [² 1]. �; 0³Pã;� È�m  ª� SØ�. 
�

[² 1] r�s� "Þ� ÷³�' 0³ Pã;�

�

�

, �� TableColumn, TableColumnModel, DefaultTableColumnModelB� �·� T�� S3. �
;� r�s� ù �� ù;� 
ª�'´ �M��. ù� 
ª�' �¦.' ��� ù É*, 
�§� ù� � , �ß n&� ù �7, ù !" #� E� (��. �Ä.�/ i D E¸� ù
� 
ª�' !: 3$/ MVC 0R� %1 E�. ��.� r�s� �ß z�{|. &� v
w xy�� ËY��. ù 
ªM 0³ Pã;/ ²� ��  ª� #� ]^�. 
�

0³ Pã� ���

TableModel r�s�´��.Å5<=������' ������.

AbstractTableModel 
TableModel� �Ý»� 0¾� ���' �~��. �M3* «<
"Þ�  ��� �M��G � �~�� Ö}'` �M�' (�
*L»(C(��.

DefaultTableModel 
AbstractTableModel� Ö}�1 EB� JTable� n� a;g)�. 
AbstractTableModel� 0¾�f *' �+f �,þ;/ "# 0¾
JgE�.
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[² 2] r�s.� ù;� 
ª�' 0³ Pã;�

�

�

�
- TableCellRenderer, TableCellEditor� �·� T�� S3. �;� °� 
ª�'´ �M
��. TableCellRenderer' °�  M� ñG. &K.��(Visual) � ' U� /1 E1 
TableCellEditor' °�  M� �0�' U� /'�. S� r�s.� ��� ó- 1. E' 
"� °;� 7U5 >�B� 
ª¿ D E�. ®� ;g [ñG 1].�2- �Ä ó-. E' °
;� "# Y3ù(String) ÷ø� 34¿ D E�. 5G �� ó-. E' °;� "#  D÷
(Integer) ´��� 34��. �T� ��� ó-((TableColumn) ��� TableCellRendererì 
TableCellEditor� ���G ��. ° 
ª 0³ Pã;/ ²�  ª� S3. 
�

[² 3] r�s.� °� 
ª�' 0³ Pã;�

�

�

f¹�f r�s� 0³�' 0³Pã;. Å� ¬�»B� i`SØ�. r�s� ´��. Å
5 <= >?� ���' "Þ, ù� 
ª�' 0³Pã;, ,ª1 °. 
6� 0³ Pã;� 
i`SØ�. � Á� r�s 0³Pã�� áP5 (.' I7 �8|. 
6� �~�;� E
'´ �; 0³Pã;� 9� ïðSØ: �ß 0³ Pã;@ ;<5 
�� ÷³�1 E� Ë
Y. �ß �~�;� ïðÒ Ë �< i`S/� 5�. 9��f�  M� �� gÔ  / r�
s� 0R. Å5 Õ� yØBªT HI��. ,4G `K È�5 ®�� �� ïðS1 0$»
� r�s $%&� �¦. ;g*/� �±�. 
�

[ª�| 1] È�5 r�s ®��
public class FirstTableDemo extends JFrame {

�

/** �� �� ��� */

private static final String[] m_columnNames = {

"�	", "
�", "���", "��"

};

�

/** ���� ��� ��� */

private Object[][] m_data = {

{ "���", new Integer(27), "02-123-4567", "����" },

{ "� !", new Integer(30), "02-4546-3456", ""#$" },

{ "%&'", new Integer(24), "032-398-3214", ""#$" },

{ "()*", new Integer(32), "0615-323-6583", "+," },

{ "-,.", new Integer(57), "02-453-7689", "/0" },

0³ Pã� ���

TableColumn ���ù�Å²5�.
JTableColumnModel 94ù;��=
ª��n5������

DefaultTableColumnModel JTable�n� JTableColumnModel��Ý0¾� ��5�.

0³ Pã� ���

TableCellRenderer °�ñG.²���n5������.
TableCellEditor °��0��n5������.
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{ "%�1", new Integer(75), "062-378-6048", "23 " },

{ "45�", new Integer(27), "02-665-1297", "67'," }

};

�

/** Constructor */
public FirstTableDemo() {

super("89: ��� ;<");

�

// ��� =>?

JTable table = new JTable(m_data, m_columnNames);

table.setPreferredScrollableViewportSize(
new Dimension(500, 70));

�

JScrollPane scrollPane = new JScrollPane(table);
getContentPane().add(scrollPane, BorderLayout.CENTER);

}

�

public static void main(String[] args) {
FirstTableDemo frame = new FirstTableDemo();
frame.pack();
frame.setVisible(true);

}
}

�

[ª�| 1]� [ñG 1].� SØ: ¨�,©� ã�ýþ�´ ��.� �Ý»B� ���' �
+.a �f�9 r�s� 0³�' ¨�,©��. (�È� ú�� n� Ã� ã�ýþ.� �
 � !:� Ì >´ E�. �T� n� ã�ýþ� �?�9 Ãû��G @ A� B¢ 5�. 
¨�,©� Ãû� S1 Ç� 83' �/� ��J' ã�ýþ� '`� �M�� ]^�.) r
�s� aþ' (� `K ½�. ó-%ô. ²�C Y3ù;� �1 E' m_columnNamesì r
�s. ²�C Ã� ´��;� �1 E' m_data� JTable� H³3. v¬CD� DEKG r
�s� H³�� ��. 
�

� JTable table = new JTable(m_data, m_columnNames);�

�

wª* 9� ïðSØ: (; á. JTable �~�a Ò D Eg� ÃÚ5 83* E�f "F±
�. �G� È�m r�s� a; D E' (� Å!:� U;� JTable �~�� �G.� Ug
�� ËY��. �T� ��.� ���' �Ý(OH|) �+� ,Å� �M�f *1 éI�*
� D � � @ ô �F� û7�' r�s(®� ;g ä  ó-� �¼B� "� û;� ã
|�' r�s)� a;1 Ç�G 5þ� , �G.� g�5 U� Ug�1 E'f i`¢ �� 
�5 OH| �7 >�� 3�� õ�' >�B� ]J D Eg¢ 5�. 
ô �/� �*� X. �K.� 9� SØ: [,� 1]� �� ÕÖ�' �È� L/� M5�. 
�
.' @ ô 3	m ïðS� ]^�. TableColumnModel� TableColumn� 94 ¬ ãV�1
(Contains)E�' (� N�O'*? �5 JTable@ TableColumnModel P� ListSelectionModel
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� �M5�' (� N�O'*? 9�/ èQfa ë� æç ¡ S1 *¢5�. ,- 83� 
+ª }. [ñG 1]� RÖ� 	;m S`EÙ �Å�� r�s 0³Pã;� 0$»� �$ �
¦. ;g*±�. 
�

2. ��� �� ��� 	
� ��
JTable� XG. �� r�s ���� Å²5�(Represent). ,4� r�s@ 
6� Å!:� 
U;� JTable� �G.� ¤7�1E' �ß 0³Pã;. �� 2ª��. r�s� ù %ô
(Column Header)� 
ª�' JTableHeader, II� °. 
6� U� 2ª�' TableCellRender
ì TableCellEditor, ,ª1 �45 °;� ù �n� 
ª�� n� TableColumn� �M��. �
� 94 ù;� �=�' TableColumnModel� E�. JTable� j� U;� �; 0³Pã;.
� nT�1 3�� ,;� Å²�' Å²��(?) UC� �' V��. �45  M� +ª. �
`#1 94 0³ Pã;� 0$»B� g�5 ä³@ �,þ� *f1 3�� /� U� 2ª
�1 E'f ïðS3. 
�

(1) TableModel, AbstractTableModel, DefaultTableModel�
TableModel �����' ñG. ²�C ´��;� JTable.� ��C D E' Ì *f �,þ
;�  ��1 E�. [² 4]. áP5 �,þ;�  ª� SØ'´ �,þ� WX5 ¨�X�
� JDK� Y�� àR�� ]^�. 
�

[² 4] TableModel ������ �,þ;�

�

�

TableModel ������ 0¾5 Y$' JTable� "Þ� �M¿ D E�. ��.�' 
TableModel � �Ý 0¾ �~�� AbstractTableModel �~�� ��5�. �T� 94:� 9
4: 3�� "Þ� ���1 Ç�G AbstractTableModel �~�� Ö}�1 2P5 �,þa 
Z[T�þ�G ��. AbstractTableModel �~�* ª�\;(EventListeners)� 
ª�1 �8
|� �1(Fire)�' #� U;� "# 2ª�¼�. ,4� ��@ A� 	 ¬� �,þ' 94
:� «< 0¾�¢ 5�. AbstractTableModel* � �,þ;� 0¾�f *� ËY��. 
�

public int getRowCount();
public int getColumnCount();
public Object getValueAt(int rowIndex, int columnIndex);

�,þ� ���

getColumnClass() 

JTable� I °� ]ô^(ñG. ²�)� � �0C Ë °. ��Jg
E' ´��* g�5 �(Class)� ´���f i 2P* E�. �4
5  S� getColumnClass()* ��5�. @ ô 3	5  M� �á. �
��±�.

getColumnCount() ó-�¬D�Í'�.
getColumnName() ó- %ô.�M��n�9ó-��Ä�Í'�. 
getRowCount() û� ¬D�Í'�.
getValueAt() ä  °�´��_�Í'�.
isCellEditable() ä  °��0*+5fi``�.
setValueAt() ä  °�´��_�� 5�.
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�

�G� 0¾� ��� "Þ� JTable. �M�' (� vw ½�. �� 0¾� "Þ �~�� 
MyTableModel�T1 �G ��@ A� � "Þ� JTable� H³3. DEKG ��. 
�

TableModel myTableModel = new MyTableModel();
JTable table = new JTable(myTableModel);

�

�� JTable� setModel() �,þ� �M�9 r�s� �a H³� bT/ c��f "Þ� �
$C D E�. [ª�| 2]' 00�� ²��� n� GugudanTableModel�T' �M3  � "
Þ� a;g �M5 ®��. r�s� "Þ� gh�  ��1 �M�'f ïð#� ]^�. � 
"Þ� ïðSG "Þ� Ã��' `ée ´��/ Vf�f *'�' (� i D E�. 9�/ 
èQfa TableModel �����' r�s. ²�C ´��� ÍgZ' >?. 
5 �,þa
�  �5�. Ã��' ´��* E� Ó� Ö
Ó�' (� i D E�. 
�

[ª�| 2] 
public class GugudanModelDemo extends JFrame {

public GugudanModelDemo() {

super("779 ��� @A �B$");

�

GugudanTableModel myModel = new GugudanTableModel();
JTable table = new JTable(myModel);

�

// C��D� ���E �F GE H ��I JKL?

// MM NO GP6 :Q.

getContentPane().add(table.getTableHeader(),
BorderLayout.NORTH);

getContentPane().add(table, BorderLayout.CENTER);
}

�

public static void main(String[] args) {
GugudanModelDemo frame = new GugudanModelDemo();
frame.pack();
frame.setVisible(true);

}
}

�

/** 779 ��� @A RSB */

class GugudanTableModel extends AbstractTableModel {
public int getColumnCount() { return 9; }
public int getRowCount() { return 9; }
public String getColumnName(int col) { return "" + (col+1); }
public Object getValueAt(int row, int col) {

return new Integer((row+1)*(col+1));
}

}
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�

[ñG 2] 00� "Þ� �M5 r�s ®��
�

  
f¹�f r�s.� �MJ' "Þ. 
5 �¢�� Q'´ `« ��* ô SØ�. 
DefaultTableModel�T' �~��´ � �~�' JTable.� �Ý»B�(OH|) �MJ' "
Þ��. [ª�| 1].� wª' `ée "Þ/  ��f *ØF�. JTable� Á!.� "Þ� �
�Jf *� Ë DefaultTableModel� 3�� "Þ� �M5�. � �~� U� 
AbstractTableModel �~�� Ö}�� ´��� çL�� n� d�;� d��  !. Vf
�1 E�. wª� o 
p ®� ¨�,©� Ãû�SG I °;� "# �0 *+�� i D E
�. ge °. Nw�� ôs �f�G  M� �0C D E�. DefaultTableModel� �Ý»B� 
"� °� �0 C D E/� �� ËY��. � Á./ DefaultTableModel� 94 ä³;� EB
� ,ª áP�f *�  M;�g� H��±�. 
�

(2) TableColumnModel, DefaultColumnModel�
[,� 1].� ïðSØ¸� JTable' TableModel �Á. TableColumnModel/ �M5�. 
TableColumnModel� r�s. ��J' 94 ù;� 
ª�'´ �M��. ù�n� !". 
Å5 2ªì ù� É*, h�, �7 # ù� i& Y�� 2ª5�. �45 �¦� n� 2P5 �
,þ;� [² 5]. ��Jg E�. 
�

[² 5] TableColumnModel ������ KP �,þ;�

�

�

TableColumnModel� �,þ;� "# ñG.a Rj� kl�. ®� ;g ä 5 ó-� n&
* Cm¿ mw Ã�� "Þ. E' ´��;� ]n' (� `��. �om ñGÖ� ù� n&
a ]n���. ,4� �45 �Ã. 
p� L' �ß Y$* E�G ,e Y$;.� ù� n
&* qE)�� i�r¢ 5�. ,45 Y$;� TableColumnModelListener ������ 0
¾�' Y$;��. �Ë ColumnModelEvent* �M��. [² 5].' � f *Øfa (�m 
addColumnModelListener()ì removeColumnModelListener() �,þ* TableColumnModel. §

�,þ� ���

addColumn() ¾� TableColumnModel. ��� ù�(TableColumn) É*5�. 

getColumnIndex() 
getColumnAtX() 

ä 5 n&� ù(TableColumn)� Í'�. 

moveColumn() ä 5ù�n&�qs�.
removeColumn() ä 5ù�¾� TableColumnModel.�� 5�. 
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5�. TableColumnModelListener �����' ��@ A� �,þ;�  �5�. 
columnSelectionChanged() �,þ� ó-�n� !" Cm #� i D E�. 
�

public void columnAdded(TableColumnModelEvent e)
public void columnRemoved(TableColumnModelEvent e)
public void columnMoved(TableColumnModelEvent e)
public void columnMarginChanged(ChangeEvent e)
public void columnSelectionChanged(ListSelectionEvent e)

�

9.� SØ: DefaultTableModel@ Nt*f� TableColumnModel� 0¾5 
DefaultTableColumnModel �~�* §5�. ®ÖC D E¸� � �~�' r�s� ù. C
ñ* E� Ë ª�\(TableColumnModelListener) Y$;.� �8|� �1� � ù �n� !
" #� 2ª5�. 
�

(3) TableCellRenderer, TableCellEditor�
��� ù. Å� 
ª* 2PC Ë TableColumn �~�* �M��. TableColumn �~�. Å
� 0$»� ��� �f' *Øfa TableColumnModel� ��C Ë TableColumn� 6�' >
?� iu�. ,e´ ��� ù�^ %ô� ���9 94 °;� 0=$T1 HIC D E�. 
�T� ù�^ �f °;� 
ª�' /0T HI�/ é>��. ,- �� °. Å5 �¢�� 
�S3. 
�

r�s.�� II� °. Å5 �¦� HI�S3. °@ 
6� �¦.' °�  M� ñG. 
²��' �¦@ °�  M� �0�' �¦� E�. 9� �¦� TableCellRenderer �����
* /1 v� �¦� TableCellEditor �����* /'�. r�s� �; ������ 0¾�
' Y$� 3�� ° ²��(Cell Renderer)� ° �0�(Cell Editor)� �M5�. � # ����
�' II Z« ��w� �,þa�  �5�. �; �,þ' ��@ A�. 
�

public Component getTableCellRendererComponent(
JTable table, Object value, boolean isSelected,
boolean hasFocus, int row, int column)

�

public Component getTableCellEditorComponent(
JTable table, Object value, boolean isSelected,
int row, int column)

�

# �,þ "# ge z�{|� ªx�'´ � z�{|* ]� °� ñG. ²�� � °� 
�0�'´ �M��. JTable� �/� ° ²��� ° �0�* ��Jf *'�G 
TableCellRenderer� �Ý 0¾5 DefaultTableCellRenderer �~�ì TableCellEditor� �Ý 0¾
5 DefaultTableCellEditor �~�� �M5�. 
�

äm DefaultTableCellRenderer' �~�' getTableCellRendererComponent �,þ� ªx _B
� Ì ¬� aª  �� z�{|� ªx�'´ v¬CD� ;gZ' value _� �. �T »
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(5 z�{|� ªx5�. [² 6]. ,e 
��  ª� SØ�. ®� ;g gÔ °. ²�C _
� Boolean �� _�TG à �'  y� ²¾C D E' JCheckBox* �MJ' (� (�
�. 
�

[² 6] DefaultTableCellRender* ���' ]ô^M z�{|;�

�

�

mw. �T� 94:� DefaultTableCellRenderer� DefaultTableCellEditor* aª  �z� (
@' �F� ñG. ²�J � �ß >�B� °� �0JÙ õC D E�. [ñG 3]� ¨�,
©� [ñG 1].� SØ: ¨�,©.� “«¦” ù� �0C D E/� ]{z� (��. “«¦” 
ù� °� �0C ° �0��� |S}�� #�� zØ�. ��@ A� ýþa É*�G ��. 
�

TableColumn job = table.getColumnModel().getColumn(3);

�

// ��E 
TUV WE XY4BO Z[\ , ]^_?

// W �`�� XY4BL a_:Q.

JComboBox comboJob = new JComboBox();

comboJob.addItem("����");

comboJob.addItem(""#$");

comboJob.addItem("+,");

comboJob.addItem("/0");

comboJob.addItem("23 ");

comboJob.addItem("67',");

comboJob.addItem("b,");

job.setCellEditor(new DefaultCellEditor(comboJob));

�

[ñG 3] |S}�� ° �0�� �M5 ®�
�

 

�

�

value� �� ªxJ']ô^Mz�{|�

Boolean JCheckBox
Number JLabel (Zß~B� µ�)
ImageIcon JLabel (á�B� µ�)
Object JLabel (Object Y$�Y3ù_B��)
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“«¦” ù�(4
p TableColumn)� Íg` �� , ù� ° �0�� |S}�� #��G ��. 
�0�� #�� setCellEditor() �,þ� �M5�. ò Nf� T�� new 
DefaultCellEditor(comboJob)� |S}� ° �0�� a;g `�. DefaultCellEditor� H³3' 
	 ¬* E'´ ��@ A�. 
�

public DefaultCellEditor(JTextField x)
public DefaultCellEditor(JCheckBox x)
public DefaultCellEditor(JComboBox x)

�

DefaultCellEditor� H³3. |S}�� DEKG DefaultCellEditor� 
getTableCellEditorComponent() �,þ' |S}�� ªx �¼�. DrfaultCellEditor� �M�9 
È��� ° �0�� a; D E�' (� i`#� ]^�. ,4� DrfaultCellEditor #. �§
�f *1/ .N�f ° �0�� ° ²��� a; D E�. TableCellRenderer ������ 
TableCellEditor ������ 0¾��a �G J� ËY��. [ñG 4]. `K ÃM»� ®� 
Ò D E�. 
�

[ñG 4] �M3  � ° ²��ì ° �0� �M ®��
�

 

�

94:� CD �ü�g� 0�5�1 HI�S3. QÈw �ß :n�� �� C D E/� I 
|��� �, w ���� Ò�� � C D E�. (�G� C �_� Ì�� ¿ f "Ffa w
ª� ®���' »(5 ¨�,©��) CD �ü�g� �M3 ������ [ñG 4]ì A� 
r�s� a; D E�. � Ë �, w� Ò�� ²�� � R��� n� ��� ]� �M5�
G �M3�!� �� �� 	�� Í� D E� (��. � ¨�,©.�' ��� ]* ° ²
���3 ° �0�� �MJF�. [ª�| 3]� ã�ýþ.� �� a;g� ° ²��ì ° �
0�� #��' !:� ïðS3. �X. TableColumn� setCellEditor() �,þ� �M3  � 
° �0�� #�5�1 QF�. JTable� �� # �,þ� ���/ ° ²��ì �0�� #
�C D E'�. 
�

public void setDefaultRenderer(Class columnClass,
TableCellRenderer renderer)

�

public void setDefaultEditor(Class columnClass,
TableCellEditor editor)

�

o 
p v¬CD' 3]� ä 5 �~�� f��' "Class" Y$�. � # �,þ* �' U� 
ä 5 �(�~�)� °. Å� ä 5 ° ²�� �' ° �0�� �M�/� #��' (
��. S� ��� ù. ��� "� °� 7U5 �(�~�) �g� TableColumn �~�.� 
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�MQ: setCellRenderer() �,þ �' sefCellEditor() �,þ� �M5 (@ 7U5 �@� *
�Z� ��. 
�� [ª�| 3]� SG Volumn �~�' ¾� Ò�_� � ' �M3  � �~��1 
VolumnRendererì VolumnEditor �~�' �� a� �M3  � ° ²��ì ° �0��. 
JTable� setDefaultRenderer() �,þ' ñG. ²�C ´��* o 
p v¬CD* � ' 
�~� �U mw # 
p v¬CD� ;g� ° ²��� �M5�. �T� °� _� 
Volume �� _�TG VolumeRender� ° ²��� �M5�' ���. setDefaultEditor() �
,þ/ Nt*f� Volume �� ´�� _� ;gE' °� VolumeEditor� �0C D E/
� �¼�. 
�

[ª�| 3] Ò� ²��ì, Ò� .O�� �M5 ¨�,©�
public class AudioDemo extends JFrame {

public AudioDemo() {

super("0c� 2/ CellRenderer, CellEditor �B$");

�

AudioModel model = new AudioModel();
JTable table = new JTable(model);

�

// dOe CellRendererI CellEditorL a_:Q.

table.setDefaultRenderer(Volume.class, new VolumeRenderer());
table.setDefaultEditor(Volume.class, new VolumeEditor());

�

getContentPane().add(table.getTableHeader(),
BorderLayout.NORTH);

getContentPane().add(table, BorderLayout.CENTER);
}

�

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

}
}�

�

[ª�| 4] VolumeRenderer�
/** Volume fKL g: W !hi */

public class VolumeRenderer extends JScrollBar�
implements TableCellRenderer {

�

public VolumeRenderer() {

// ,j BklmL W !hiO 0c:Q.

super(JScrollBar.HORIZONTAL);
}

�

public Component getTableCellRendererComponent(
JTable table, Object value, boolean isSelected,



Java Coding Standard  Issued by: <���> 
Revision: <1.0>  <2000/1/28> 

JSTORM  <17/74> 

boolean hasFocus, int row,int column) {

�

if (value == null) { return this; }
if (value instanceof Volume) {

setValue(((Volume)value).getVolume());
}
else { setValue(0); }

�

return this;
}

}

�

[ª�| 5] VolumeEditor 
/** Volume fKL g: W Z[i */

public class VolumeEditor extends JScrollBar
implements TableCellEditor {

�

// W Z[� /) nop UcE qBDr�s tuv6 :Q.

private Vector m_listeners;
private int m_originalValue;

�

public VolumeEditor() {

// ,j BklmL W Z[iO 0c:Q.

super(JScrollBar.HORIZONTAL);
m_listeners = new Vector();

}

�

public Component getTableCellEditorComponent(
JTable table,Object value, boolean isSelected,
int row,int column) {

�

if (value == null) { return this; }
if (value instanceof Volume) {

setValue(((Volume)value).getVolume());
}
else { setValue(0); }

�

table.setRowSelectionInterval(row, row);
table.setColumnSelectionInterval(column, column);
m_originalValue = getValue();

�

return this;
}

�

public void cancelCellEditing() {
fireEditingCanceled();
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}
public Object getCellEditorValue() {

return new Integer(getValue());
}
public boolean isCellEditable(EventObject eo) {

return true;
}
public boolean shouldSelectCell(EventObject eo) {

return true;
}
public boolean stopCellEditing() {

fireEditingStopped();
return true;

}

�

public void addCellEditorListener(CellEditorListener cel) {
m_listeners.addElement(cel);

}
public void removeCellEditorListener(CellEditorListener cel) {

m_listeners.removeElement(cel);
}

�

protected void fireEditingCanceled() {
setValue(m_originalValue);
ChangeEvent ce = new ChangeEvent(this);
for (int i = m_listeners.size(); i >= 0; i--) {

((CellEditorListener)m_listeners.elementAt(i))
.editingCanceled(ce);

}
}
protected void fireEditingStopped() {

ChangeEvent ce = new ChangeEvent(this);
for (int i = m_listeners.size() - 1; i >= 0; i--) {

((CellEditorListener)m_listeners.elementAt(i))
.editingStopped(ce);

}
}

}

�

° ²��ì' �ª ° �0�' QÈ� É* �¦� 2P��. �0B� �� Cm� _. 
p
� L' Y$* E� D E� ËY��. wª� CD �ü�g� ®� ��G �M3* ���]
� �� Ò�� R�C Ë ��� R�� Ò� _� "Þ� i1 Eg¢ C 2P* E�. ,~¢ 
Ã�� Ò�� R�C D E� ËY��. �45 Y�� �·�� n� ° �0�' Cm� _. 

p� L' ª�\(CellEditorListener);� 
ª�¢ 5�. [ª�| 5]� SG ª�\;� «< 

ª�' (� Ò D E�. ° �0 á. �0� 3ãJG editingCanceled() �,þ� ª�\;.
� �0 3ã� iª�, ° �0� ³�»B� W�JF� Ë' editingStopped() �,þ� ª�
\;.� �0 W�� i�r¢ 5�. 
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�

(4) JTable�
þOg JTable �~�� ïðÒ kÂ�. ,4� JTable �~� 3$' ��ß  M� *f1 E
f *�. JTable �~�.' é� j� �,þ;� §�fa wª* f¹�f ïðSØ: �
~�;� Å!:� �¦� nT'` 2ª�� ËY��. ,-./ )0�1 94:;� Å!: 
JTable� �,þ;� «< �M��¿ (��. JTable� X$ r�s ���� XG. �� j� 
P�;� '`;�� ËY��. ,4� ²¼ Document� �� g�5 �,þ;� E'f ¡ ï
ð#� ]^�. 9�� "� �,þ;� �� D' Ó1 wª� �@ 
6�9 ÌÌ áP5 ÌÌ 
�,þa� ïðÒ (��. 
�

[² 7] JTable� KP �,þ;�

�

�

n� �,þ;� �m U !:U £��. JTable.' é� j� �,þ;� §�'´ �G� 
j� �,þ* §�' �V� ,  �!:.� �� D E�. JTable� WX5  � !:� �
�@ A�. 
�

public class JTable extends JComponent
implements TableModelListener, Scrollable,
TableColumnModelListener, ListSelectionListener,
CellEditorListener, Accessible

�

 JTable� r�s� 0³�' 94 0³Pã;� 
ª, ���� ,;� ¤7C �È� ���
1 E�. JTable� �ß 0³Pã;� õ¤5 ¤7� n�9 �;È� ��f X�3 UC/ �
�1 E�. �T� JTable� TableModel.� H�' �8|� TableColumnModel.� H�

�,þ� ���

JTable() 
94 7�� H³3* E�. � �.� SØ: (2- %ô Y
3ù@ ´��� iù �' d�� '�/ �1 v¬CD� r
�s�"Þ�3��/5�.

getTableHeader() 
r�s %ô z�{|� Í'�. ���]� �M�f *1 «
< �r�\. r�s� 0g�B�G %ôì �$� �� �
�0g�g¢5�.

setDefaultRenderer() 
setDefaultEditor() 

° ´��� �. �ß ° ²��ì ° �0�� #�5�. 
�Á./°
6��,þ;�j�E�. 

setRowSelectionInterval() 
getSelectedRow() 

(¨�,~+*)«< û� !"�' �,þì !"� û� i`
 ' �,þ�. !". 
6� �,þ' `K j�. ,4� API 
Y���S�]^�.

convertColumnIndexToModel() ñGÖ. ù� � �� "ÞÖ� � �� ]{¼�. ñG@
Ã��´��*��34��'(�iuF�. 

getValueAt() ä °�_�Íg`�.
addColumn() ���ù�É*5�.

editCellAt() (¨�,~+*)«< ä  °� �0�� 5�. � �,þ� 	
��G�0�z�{|*���¿(��. 

getModel() r�s�"Þ�Í'�.
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' �8| ,ª1 CellEditor.� >H�' �8| # I 0³ Pã;� Cñ� P0. "# 
p
� �¡9¢ 5�. ,~� ,G� j� ������ 0¾(implements)�1 E' (��. �� 
Ã�»� U� Å!: 0³Pã;.� nT�1 E�. 
�

�

3. �� ��� ������
f¹�f �ã õ�»�1 fâ5  M� ¡ à1 �gKg� 1¢�. ,Gfa 23* �45 
�� 6�� £»� 83 94:;< “1�* ym' õª”(?)� ���� n��� ab ¤¤
5  M�F�fT/ ¥�f ¡ S1 ¡  ª� #G �á. ¦� §C D E� (��. �a 
23.� xy5 õª� aE1 �õ�õ�� ¨gú D E' K* !�5 (� ©ªC £
��. 
9��!�' wª* f¹�f iu: õª� �M5 ÃX»� ®�;� ¼&Jg E�. (L 
«* 2P5 �_;.� /¬� JªT HI5�. ,4� 23* ���' ®�;� �om 3
F1 9� �M��S�' ®®m  M� �a�G� 9.� ïðSØ: r�s� 0R�  
ª�' ��� a;� ]^�. ®�;� fG 
�Ö ã�ýþ� "# ¯f Ñ�O�. �/� �
�J' ã�ýþ� àR�� ]^�. 
�

1. �������� �������� ������������ ����������������

�

°/w98� �±�.'  µ(Sorting) �+� E�. �±�� Zß~ RU.�  µ�1 Ç� ù
� %ô� �f�G $U;� , �f� ù� �¼B�  µ��.  µ �+� *f1 E' r�
s� `K 6T�* j�. aQ 94:� Kã� ¨�,©. r�s� �M5�G ä�m ²± 
�³� �M�f *1/ �'  M� gO. E'f «
»B� i D E���. ,- wª/ �
G�  µJ' r�s� 5
 a;gS3. 
�

[ñG 5] $U� �� o��  µ� �± ´�
�
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�

 µ �+� gO. �' (� ���? ´��� «<  µ�/� �' (� gµ�? � (� è
� 1 ��. d¶�G r�s� ´��' ·ª µg�E' ´��¸�� �[. §C D/ E
� ËY��. ,- "Þ.  µ �+� �' (� gµ�? �(/ �� >?� `��. d¶�G 
�U "Þ� *f1 94 *f� ¹� ���¢ C mw* E� ËY��. Nf�B� HIC D 
E' (� ¹. �&�' (��. ,- �º Y�* Ó��? Y�* E�. ¹' ñG.  S� ²
��' 1V �+� *f1 E'´ � �.  µ. 
5 i1ª�� �` z' (� ¨�,©� 
V�³� µg»ª� ��. ,ª1 I ¹N�  µ i1ª�� 0¾5�' (� HIC D Ó�. 
,- gh� �^ è�*? 
�

 ¼� 8���.  µ �+� 8���' (��. �45 O3� r�½� U�  ¾(Strategy, 
Policy) �x�T1 �'´ 3¿	. ä0B� �À: “O3� �x” á. ���. 3	5  M� 
“Design Patterns" (Erich GammaÁ)T' ¾� àR�� ]^�. wª* �x. Å5 �!� �' 
(� `�� ËY. ô ���f' *±�. ,Gfa  µ �+� 8��ÁB�× �� V�5 
0R� VfC D E�' (� i� ]^�. �»� ®� �á. �� Âß  µ i1ª�� 
N�O�G i1ª� !:a ]{KG J' (��. 
�

[,� 2] r�s  µ ¬Ã/�
�

 

�

�

[,� 2]. wª* a;  µ *+ r�s. Å5 0R/* �ìE�. "Þ@ ¹' wª* f¹
Ä S`Å: ]� ,(��. �om "Þ� TableModel�1 ¹' JTable.� "Þ� �Á5 !
:�T1 HI�/ é>�±�. 9.�  µ �+� 8��Æ�1 Q'´ ,�.� *�´. 
E' “Sorter”* ,(��. ��Ö “ µ�”(�. K��� ]^�. ^^) T1 !F±�.  µ�
' ¹� �L.� SG "Þ@ �� � Ó�. �f  µ� ´��;� S K' "ÞU £��. 
¹* ñG. ´��� ²��� n�9 "Þ(9��'  µ�)�!� ´��� P��G  µ
�' Ã� "Þ�!� ´��� *�� �� ,(� i��  µ�9 ¹.� S K' (��. 
TableModelListener* �M� �V' Ã�� "Þ. û� É*J � h� JF� Ë  µ�* 
�(� Õf�9 r�s� ��  µ�/� �� n���.  µ�� �M�' >?� ��@ 
A�. 
�

MyTableModel myModel = new MyTableModel();
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TableSorter sorter = new TableSorter(myModel);
JTable table = new JTable(sorter);
sorter.addMouseListenerToHeaderInTable(table);

�

 µ� �~�' TableSorterT' �~��. TableSorter �~�/ TableModel �~�� Ö}�
� ËY.  µ�/ U7� "Þ� Ò D E�. ��� n� Ã� 0¾.�' ��� SR �~
�(TableMap �~�)* ô §5�. ,Gfa �m 6f *`/ ��. ,- o�Å�  µ�� 
3�� r�s. �&�' >?� S3. 
�

1) æç 3�� Ã� "Þ� H³5�. 
2) 1).� H³5 "Þ� TableSorter� H³3. DE¼�. 
3) H³� TableSorter Y$� JTable� H³3. DE¼�. �Ë TableSorter' TableModel�� 

Dg*' (��. 
4) r�s� %ô*. Nw� �f� ÕfC D E/� addMouseListenerToHeaderInTable() �,

þ� �M5�. 
�

TableSorter �~�' AbstractTableModel �~�� Ö}5�. (Ã��' TableMap �~�* 
AbstractTableModel� Ö}�1 TableSorter �~�* �� TableMap �~�� Ö}5�) d¶
�G ¹.� r�s� "Þ2- S�� ���� n���. ,ª1 Ã�� "Þ. Å5 üÇe
�� Vf�G� ¹�!� ´�� P�� E� mw. Ã� "Þ.�� ´��� *�� �� 
*�( µ)�9 ¹.� S K� ��. addMouseListenerToHeaderInTable() �,þ' ù %ô
(Column Header). H�' Nw� �f� Õf�9 �( ù� �¼B� r�s�  µ�/� 
�' U� /'�. Ã�� ýþ' �< ��J' ã�ýþ� ïðS� ]^�. 

����

2. ���� ��������(Row Header)���� �������� �������������

� �� 9!:.� wª' 00�� a;g SØF�. ,e´ 00�. ù %ô' EFfa û 
%ô* ÓF�. ��� r�s ���� �Ý»B� û %ô� fõ�f *Ø� ËY��. ,4
� f¹� ÖÈ� �T)�. 83 94:/ wª* f¹�f S`Å: ®�;� HI� SG û 
%ô� aþ' (/ ÑC º Ó� (�T1 HIC (��. ,- g�5 >?� E'f HI�S
3. û %ô' w! r�s� *L �É. n&�¢5�. ,ª1 r�s� ´�� RU� �w� 
���JôT/ û %ô' �3ª� f�1 Eg¢5�. r�s� Ö�� ����ôT/ ù 
%ô(Column Header)* ÊÖ �3ª(ò n). E' (@ Nt*f�. [ñG 6]. û %ô� �M
�9 [X¦�Æ � 00�� E�. û %ô* ù %ôab ËÌ�f' *fa ¡ �75�. N
�a ÍBG ù %ô2- ËÌ�� �' (/ Y�' `��. ,- gh� û %ô* 0¾J'f 
ïðS3. 
�

[ñG 6] û %ô* E' 00� r�s�
�
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�

�

û %ô 0¾� Îp� # ¬� r�s� �M�' (��. ��' û %ôMB� �ß ��' 
�Ï r�sMB� # ¬� r�s� a� �� ��� =&' (��. ��Ö � # ¬� r�
s� II %ô r�s@ ´�� r�s�T' �ÄB� !F±�. 9.� r�s� ù;� �
=�9 
ª�' UC� TableColumnModel� /1 E�1 Q�. wª' II� r�sN� �
�w� TableColumnModel� �M��' (� r�s ��� 0³/� �� �a i1 E�. �
T� %ô r�s.' 1. E' TableColumnModel� %ôMB� ��� ùa *f1 Eg¢
5�. �Ë r�s� "Þ� ��� Vf5�. è�3G # ¬� r�s� ��� "Þ� Ð�' 
®��. ��� z�{|;� MVC 0R� �7J� ËY. *+5 U��. gÑ� "Þ� �L
.� SG ,�.� û %ô� �M� !:� Ã��' o 
p(Index=0) ù� V��. �� ýþ
� S3.�
�

// w )� x\E ,w\ TableColumnModel =>:Q.�

// yz �E <{: 
|} �~ @� �h:Q.�

TableColumnModel rowHeaderModel = new
DefaultTableColumnModel() {�

boolean first = true;

�

public void addColumn(TableColumn tc) {�
if (first) {

// �/ kiL �2:Q.

tc.setMaxWidth(50);�
super.addColumn(tc);�
first = false;

}

// yz �E <{: 
|}V @� �h:Q.�

}
};

�

// ���/ �< ��� �xE g: TableColumnModelE =>:Q.
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// w ��L g) yz �~ �h:Q.

TableColumnModel cm = new DefaultTableColumnModel() {
boolean first = true;
public void addColumn(TableColumn tc) {

// yz �~ �h:Q.

if (first) {
first = false;
return;

}

// �/ kiL �2:Q.

tc.setMinWidth(100);
super.addColumn(tc);

}
};

�

DefaultTableColumnModel� Ö}�9 # ¬� TableColumnModel� H³�' ���. �Ä Ó' 
 ! �~�(Anonymous Inner Class)� �M�O�.  ! �~�. Å� "F' 83' `~ K
ã� àR�� ]^�. 
�

http://java.sun.com/products/jdk/1.1/docs/guide/innerclasses/spec/inn
erclasses.doc.html

�

# Y$' II %ô r�s@ ´�� r�s� n5 TableColumnModel� �M��. JTable� 
H³¿ Ë addColumn() �,þ� �� "Þ�!� II� ù;� � �. #���. �Ë %ô 
r�sM TableColumnModel.�' o 
p ùa #��1 �+f' "# é�5�. ,ª1 ´
�� r�sM TableColumnModel.�' 5Å� o 
p ùa é�5�. , �� �G� a;g
� TableColumnModel Y$� �M�9 # ¬� r�s� a��. 
�

JTable jt = new JTable(tm, cm);

// w )�L �2:Q.

JTable headerColumn = new JTable(tm, rowHeaderModel);
jt.createDefaultColumnsFromModel();
headerColumn.createDefaultColumnsFromModel();

�

createDefaultColumnsFromModel() �,þ' "Þ�!� ù;� #��� 5�. «X. SØ: 
TableColumnModel� addColumn() �,þ� 	��' ��* ��. `K áP5 !:� S`E
�. r�s� # ¬�� ËY. 5 r�s� gÔ û� !"�� � �' #� �8|. # r
�s� U&� 5�� SU D E/� 7U5 SelectionModel� �M�/� �¢5�. 
�

jt.setSelectionModel(headerColumn.getSelectionModel());

�

Nf�B� # ¬� r�s� ��� �r�\. �`¢ 5�. wª' û %ô !:� 	;5 �
|�� n� JViewport� �M�O�. 
�
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JViewport jv = new JViewport();
jv.setView(headerColumn);

// C��D(Bkl � )� w ��I ��� ���E?

// �F GP�P6 :Q.

JScrollPane jsp = new JScrollPane(jt);

// JScrollPane/ RowHeaderO� �q/ w ��L �2:Q.

jsp.setRowHeader(jv);

�

�Ã û %ô ®�' Ö(m g�� �. }�' �M��. 23* f¹�f ��5  M;� �
M��' Qfa �45 `�Og(gÒ SG Ó+ªT HIJ�/ 5�.)� HI�  ' ( 3
$* r�s ���. ���f *1' gÔ� ËY��. ,Gfa U5»B� 2kõ ÷ø� ´
��' "# û %ô* 2P��. `N cÕ*' 00� �Á. �MC U� :�m E� (��. 
ô �� �·¾� r�s API. û %ô* É*J' (�±fa c�* ¿f i D ÓBg� 4
5 Å� 23* ã¬5 >?� �M�� ]^�. 

����

3. ���������������� ������������ �������� �������� ����������������

¯° ¨�,©� �M�SG ²� �³� ´��� ,~¨� CÖC D E' �+� E�. ².
� �MJ: ´��� *�ì� ,�B� ²¾�' (��. ��� r�s�/ 7U5 �+� 
��C D E�. ��� Å!:� z�{|;�(JTable ��) ´��� º	��' "Þ(Model) 
!:@ ´��� ñG. ²��' ¹(View)� �×g E� ËY��. MVC "Þ� *L Ø L� 
á. ��' ��� "Þ(´��). Å� �¥5 ¹� *Ù D E�' (U (��. wª/ ,4
5 :ª 0R� ¤M�9 r�s. $�k|� ���' ¨�,©� a;gÒ (��. [ñG 6]
� ¨�,©� Ãû ñG��. ,- �¥5 ¹� n� wª* i`¢ �' (.' ge (;� 
E'f ���� ïðS3. 
�

*L áP5  M� ��� "Þ. �� �ß ¹� �M5�' (��. [,� 3]. �45 0R
� � gSØ�. 94 ¹;� "# r�s� "Þ�!� ´��� *�ì� 3�a� >�
B� ñG. � ���. �Ë áP5 (� ¹;� r�s� "Þ�!� TableModelEvent� 
'' �' (��. aQ r�s. ��� û �' ù� É*J � r�s� ´�� _� Cm�
�G r�s "Þ� "� ¹;.� _� CmJF�� iª� ��. II� ¹;� "Þ�!� 
�T� TableModelEvent� �M�9 0$»B� g�5 Cm� EF'f� i D E�. "Þ�
!� Cm �Ê� i13 �' Y$' TableModelListener ������ 0¾�¢ 5�. �� ý
þ' "Þ� setValueAt() �,þ�. 
�

public void setValueAt(Object value, int row, int col) {
data[row][col] = (String)value;
fireTableRowsUpdated(row,row);

}

�

setValueAt() �,þ' �M3* r�s� ´��� CmQ� Ë 	�J' "Þ� �,þ�. � 
�,þ' æç "Þ� Ã� ´�� _� Cm�Æ �� fireTableRowsUpdated()� �� "� ¹
;.� ´��� Cm� EF�� iÚ�. à1� fireTableRowsUpdated() �,þ' 
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AbstractTableModel �~�.� �� D E�. 
�

,- ¹ !:� S3.  �� ¹' TableModelListener ������ 0¾�¢ 5�. 
TableModelListener �����.' VU�� tableChanged() �,þ* §5�. � �,þ� 
�� "� ¹;� r�s� ´��* CmJF�' (� i`kª� ��. 
�

public void tableChanged(TableModelEvent tme) {
updateLocalValues(tme.getType() != TableModelEvent.UPDATE);

}

�

n� ýþ' $�k| ¹. E' tableChanged() �,þ�� � �,þ' $�k|� Û�� �
� updateLocalValues() �,þ. "# nT�� ��. updateLocalValues()� v¬CD' r�s
� 0R(Structure) 3$* CmJF'f(trueU Ë) `�G �om ´�� _� CmJF'f�
(falseU Ë) 0:�� n���. �om ´�� _a ÜmJF�./ )0�1 $�k|� 0R 
3$� ]Ý' (� �Þ»�f Ñ�� ËY��. 
�

[ñG 7] r�s@ $�k|� ·=�
�

 

�

�

�

[,� 3] r�s "Þ@ �¥5 ¹;�
�
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�

�

$�k|* ��.� «< fõJf *� ËY. wª� ®�.�' ��� Lightweight z�{
|� ¬�O�. Lightweight z�{|� aþ' >?� !(Sun)�� ��|� ßXª.� �
� Ûm� ]^�. 9��' r�s� "Þ� r�s� `ê Xà �ß z�{|(9��' $�
k|)./ �MC D E�� `' (B� a��3. r�s ���� V�5 0R' �� z�
{|;� �7 ����� MVC "Þ� �L!Ö.� ��C D E�. >¹ ïðSØ: (2- 
"Þ@ ¹� 8��ÁB�× ���. �� j� V�³� ��C D E�. ��* r�s� I
I� °;� n5 ° ²��ì ° �0�Nç/ �M3* ½� �$C D E� O3�JF�. 
�

4. ��� �� � ���
f¹�f Ù�G s �� �� ��� ���' r�s. Å� i`SØ�. 83;/ r�s� 
Ö(m xy5 z�{|T' (� iØ� (��. ,4� �#./ èQfa r�s ���� 
0Rì �7 ����. Å� ¡ i1 EBG , �M �n' `K l�. � �.� ,45 �M
� "� (� ���f' ÑQfa ÌÌ áP5 �M �Â;� ïðSØ�. �f r�s� ��
�' API X$� � �âf ÑQ: �@ ®� ã�ýþ 5ú5ú. Å5 ��� "# C D ÓF
: (� @ `á¬B� S'�. ,4� 23* �} âR�¸� ��.�� r�s� g�5 0
Rì ����� *f1 E'fa �Å� ��Q�G �+f 	;5 �Ê. Å��' 2PC 
Ë ,Ë,Ë ²¼ API Document#� ��� .N�f �·C D EBªT Î'�. �� �.' 
�� �r�\�  ! 0R. Å� ïðS±�. 
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�������������������� ���	
���	
���	
���	
 �������� ����������������

94:� Zã � fG n.� � ��� �&(?)ì a�� ��. ]� �� �r�\;� �� 
È«�1 E: &;� ,(��. �� �r�\;� ,  G. 8ä5 0R� È«�1 E�. g
Ò SG QÈ� xy� S�' ,45  ! 0R* �� �r�\.� .N� j� �L³
(Extensibility)@ V�³(Flexibility)� ���'f� � � }.� N�� ¿ (��. 
�

fä
. 23* ��� r�s ���. Å5 ��� �G� �} âR�: (� EF�. ]� 
0R(Architecture)� ïðST' (�F�. �� z�{|* ���' �,þ �� ��� i1 
E' (S�' z�{|* g�5 0R� �âg� E1 � ,e 0R* K' L�� éI�f
� `' (� �� �@»� <= >?��. 0R. Å� �Ãm $å�1 EBG 0$»� �,
þ. Å5  M� Å!: 3��æ� �TZ� JgE� ËY��. �T� �
 ��.�/ �
� �r�\;� g�5 0R�  G. ÕÉ1 EB� ,45 0R* K' �L³@ V�³. 
Å� �a�S'´ Ï�� �çK� ]^�. ,- �r�\ �$ �¦� ���±�. 
�

1. ���� ��(?)�
23* 2� ��� <Q� Ë ��@ A� ®� ¨�,©� SØ�. �Ã� 94 �� ®�� 
SG� �§� AWTì  � �Ff *�' (. Å� 1/Õ� ÔèF�. 5 >´a é1. 
�

import javax.swing.*;
public class ContainerDemo_1 {

public static void main(String s[]) {
JFrame frame = new JFrame("Swing Container Demo #1");
JButton button = new JButton("A Button");

� // �Oe ��(?)

frame.getContentPane().add(button);
frame.setSize(300, 200);
frame.setVisible(true);

}
}

�

[ñG 1] JFrame� �M�' È�5 ®��
�

 

�
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�

23* �`� Q: !:� ]� �� !:��. 
�

frame.getContentPane().add(button);�

�

AWT.�TG frame.add(button)T1 Q�ê´ d getContentPane()T' �,þ� 5
 ô  [*
¢ ��? `N � �� �1 E' 83/ :�m ,e ë¹ì� *f1 EFBªT HI��. à
1� frame.add(button)T1 1[� ¨�,©� Ãû�í SG ��@ A� .4 ��f* î�. 
�

Exception in thread "main" java.lang.Error: Do not use javax.swing.JFrame.add() 
use javax.swing.JFrame.getContentPane().add() instead 
        at javax.swing.JFrame.createRootPaneException(JFrame.java:327) 
        at javax.swing.JFrame.addImpl(JFrame.java:349) 
        at java.awt.Container.add(Container.java:206) 
        at ContainerDemo_1.main(ContainerDemo_1.java:8) 
�

ï� ú� y` ðª¸� getContentPane()� ªx _� É»� SG ,(� ContainerT' (� 
i D E�. ,- ¨üT 1. � �ß ge �r�\* ñg E' (U�? d ,e (� ñgE
f? S� �  / !.� ô �Ö òg(�f Ñ�1 ï� ú� zØ� (��. 23/ ,óB�
�. ,- ��!� , ë¹ì� }�õ�� ôô� ¨gK±�. 
�

2. ��  ��!� "#$ �%�
� �.� �� �r�\T �� JApplet, JDialog, JFrame, (JInternalFrame), ,ª1 JWindowì A
� õÖn �r�\(Top Level Container)� è5�. õÖn �r�\ 3�� �ß z�{|� �
�a C £ 3�� �ß �r�\. �Eff' Ñ5�. ,G� � �V á.' �;� "# á
ö z�{|(HeavyweightComponent)� �L5�' (/ 5 ÷� �1 E�. (áö z�{|. 
Å��' }���� àR�� ]^�.) ��.� JInternalFrame� �Á5 "� õÖn �r�
\;� Å�J' AWT� õÖn �r�\� �L(extends)5�. ®� ;g JFrame � AWT� 
Frame� �L�1 E�.([,� 5]ì [,� 6] àR) }� ��� SG áö z�{|;� j� �
�� *f1 E�. ,e´ ��.�N�/ õÖn ør�\;� áö z�{|. �§�� a
� �V' �R$�� 3õ� õÅ5 �M�� n� gù D Ó' !"�F�. 
�

JInternalFrame� õÖn �r�\' `�fa(�T� áö z�{|/ `��.) �ß õÖn �
r�\;@ A� 0R� �1EBg� ��� ��� n� 9��' õÖn �r�\� 345
�. �5 õÖn �r�\;� "# A� 0R� *f1 E� ËY. II� �� ���f *1 
U� wª.� ÛÜ5 JFrame� ÅÖB� ��� � �*±�. ,4� 9�� ���'  M� 
JFrame.a ú5�  M� `û� ü#. #� ]^�.  
�

[,� 1]. JFrame� ¬Ã»� 0R� ,�SØ�. ,�� SG JFrame.' ¨üT 3� �Á. 
Menu Barì Content Pane(�� �ê|´)�T' RUB� �×g� � ��� ´� E�� i 
D E�. Menu Bar RU� �ý]� n5 �È�1 �ê|´� ¨üT. ge z�{|� �� 
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Ë �M�' ���. wª* frame.getContentPane()�T1 �G ]� � �ê|´� ÍgZ� J
' (��. 
�

[,� 1] JFrame� ¬Ã» 0R�
�

 

�

�

[ª�| 1]. �45 0R� S9K' ®�� ÃgSØ�. �ý].' �ã±(Cyan) �ý]� 
�&�1 �ê|´.' þ^±� ü�s(JLabel)� �&5�. 
�

[ª�| 1] õÖn �r�\� ¬Ã» 0R� S9K' ®��
import java.awt.*;
import javax.swing.*;

�

public class TopLevelContainerDemo extends JFrame {

�

public TopLevelContainerDemo() {
super("Top Level Container Demo");

�

� // ��� ��mL � Q.

JMenuBar menuBar = new JMenuBar();
menuBar.setOpaque(true);
menuBar.setBackground(Color.cyan);
menuBar.setPreferredSize(new Dimension(300, 20));
setJMenuBar(menuBar);

�

� // C�$�� � �V �� ���E � Q.

JLabel label = new JLabel("");
label.setOpaque(true);
label.setBackground(Color.yellow);
getContentPane().add(label, BorderLayout.CENTER);

�

setSize(300, 200);
setVisible(true);

}
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�

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

}
}

�

[ñG 2] õÖn �r�\� ¬Ã» 0R� S9K' ®��
�

 

�

�

9��f �� �r�\. Å� È�m i`SØ�. ,4� wª* >¹ ïðÝ (� X!' `
��. wª* >¹ ïðÝ 0R' ��� ��� n� �oñ�Æ 0RU £��. Ã� �� �
r�\' @ ô xy5 0R�  !. ñEz1 E�. 
�

3. &'  ��! ()*!�
[,� 2]* �� �r�\� �Ï 0R� � ' ,���. `K 94 �� ´B� �âg � 
(. �u� (��. wª* 9� SØ: �ý]ì �ê|´/ Ò D E�. ,e´ � j� ´; 
á. Ã��' ¨üT� �Á5 "� ´� RootPane(�� â|´)�T1 �' ´B� ��� �
�. â|´ 1. ¨üT� �Á5 �ß ´;� "# ��Jg E� ËY��. �T� JFrame� 
¨üT 3�@ â|´B� �âg )�1 èC D E�. [,� 3]� â|´a� �� �g g 
Ý (��. 
�

â|´� ]� �� �r�\� &;� È«�1 E' Îp� J' ´��. � �/ ]� � â
|´� n5 ��T C D E�. ��� õÖn �r�\;� "# � â|´�T' (� 1. 
�1 E'´ â|´� �1 E' �r�\;� "# RootPaneContainerT1 �' ������ 
0¾(implements)�1 E�. [² 1]. RootPaneContainer ������  ª�O�. 
�

[,� 3].� Ò D E' (2- â|´� �� #¬� ´B� �×g� E�. ��' 
LayeredPane�1 �ß ��' GlassPane��. LayeredPane� �ß z�{|� ´;� i&�'
´ �MJ' U7� �r�\M ´��. � ´.� ä�5 �� �Ä.�/ i D E¸� �
(Layer)� ¬Ã� *f1 z�{|;� i&5�' (��. �ý]ì �ê|´/ LayeredPane� 
gÔ ä 5 �. i&��. LayeredPane@ GlassPane� ïð Òa5 äå� *f1 E� ËY. 
@ ô 3	m i`S±�. 
�
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[,� 2] JFrame� Ã� 0R� <--- � ,�� 3kõ �@* ¡ þ4�¢=��. 
�

 

�

[,� 3] JRootPane� 0R� <--- � ,�� 3kõ �@* ¡ þ4�¢=��. 
� � � � <--- ,ª1 GlassPane�T' ´� Vª2-�
� � � � <--- S�� C D Ó�P? 
�

 

�

�

[² 1] RootPaneContainer ������ �,þ;�
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�

�

4. GlassPane+ ,�-?�
GlassPane� Vª´2- S��. }� �m &&' Vª´. GlassPane� â|´� *L ²G. 
n&� E'´([,� 3]) WXm ���� ËY. 	ã.' Xà S�Ù *'�. N& JPanel. 
setOpaque(false); setVisible(false); �G� # �D� 	�5 (@ A�. ,- GlassPane� gO. 
6�' (U�? ��.� GlassPane� M/' � 5>´ 
. Ó�. ,(� InternalFrame� n5 
M/�. 
�

GlassPane� â|´� X$� �1 E�. [,� 3]� SG �ê|´� ���1 �ý]/ 
GlassPane. �� �9E�' (� i D E�. �T� GlassPane.� Nw� �8|2ª� *�
�� JG , `~. E' ge ´./ Nw� �8|' X�Jf *'�. GlassPane� �45 
ä³ ËY. 94 ¬� InternalFrame� �M�' · /�æ|(Multi-Document) g¨ª���
.� GlassPane� �M��. 
�

[ñG 3] · /�æ| ´�
�

 

�

�,þ� ���

getContentPane() 
setContentPane() 

ContentPane� Í � � 5�. 

getGlassPane() 
setGlassPane() 

GlassPane� Í � � 5�. 

getLayeredPane() 
setLayeredPane() 

LayeredPane� Í � � 5�. 

getRootPane() RootPane�Í'�. 
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�

[ñG 3]@ A� · /�æ| g¨ª���� E�1 �3. · /�æ| g¨ª����  
!´. �MJ' �~�* ]� JInternalFrame �~��. ��� ��´ 1.' 94 ¬�  !
´� E� N6�´  !´ á. Z« ��� ´a� ¾ !"� ´� ¿ D E�. ,e´ �M
3* �ß  !´B� !"� q�1 ÇBG !"�13�' �( ´� �f�' (� S��
�. �Ë Nw� �f� oXm ´� !"�13 �' �/� �f��. �T� �� !"� ´
1� gÔ �. Nw� �f� E�fT/ , ´� !"J' �Á� û7� ��' 1��. [ñ
G 3].� �~. E' ´B� !"� q��1 �~ ´� ���]. Nw� �f� EF�f
T/ ´ 1�  M�� ���Jg�' 1��. ��.�' � Y�� GlassPaneB� �·5�. 
�

U�  !´� & ¤³ñJG(!"Jf *BG) ,  !´� GlassPane� S�� 5
�.(setVisible(true)) (9�� GlassPane� ��´� (� `�T  !´� (�T' (� ü#. 
#3.) �G�JG ��!� Nw� �8|' "# GlassPane� '���. ,Gfa `« 
Opaque� � �f *Ø� ËY. 9Xm GlassPane� ��� SU (��. �T� �M3� �
L.�' GlassPane� §�'f Xà �&�f Ñ5�. �á. �� ,  !´. Nw� �f
� H�G, � ´� !"JG GlassPane� �om 3�� �� S�f *� �1
(setVisible(false)) 3�� ���1 E'  !´� !" Öø* J/� 5�. �(� ��.� 
GlassPane� M/�. ,- ®�� SG� GlassPane� §� ��� S3. 
�

[ñG 4]. ®� ¨�,©� Ãû ñG� E�. �~ ´� GlassPane� S�f *' Öø1 Zß 
~ ´� S�' Öø�. �~ ´� "GlassPane S��" [�� îFG GlassPane� ��� Jg
E�. “GlassPane ÕÉ�” [�� õ~!� GlassPane. �EEFfa 3�� �1 E' 
GlassPane� S�f *' Öø. EF� ËY. �~ ´.�2- [�� ñG. ��f *1 
E�* �á. GlassPane� S��¿ Ë , [�/ ñG. ��� ��. 
�

GlassPane� S�' Öø.� ´� 9�ç�. Nw�� �f�G ´. �È 5�� Hs�. ,
e´ , 5�;� GlassPane. �m' (�� ËY. , `~. E' �ý]� �ß [�; n.
�/ ¡ �m1 E�. �~ ´. E: �ýì [�;� "# GlassPane `~� �ê|´. �E
E' [�;�� ËY��. 
�

[ª�| 2] GlassPane� ¤M5 ®��
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

�

public class GlassPaneDemo extends JFrame implements ActionListener {

�

// ���/ GlassPane�O 0c\ ���$?

MyGlassPane m_glassPane = new MyGlassPane();

�

public GlassPaneDemo() {
super("GlassPane Demo");
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�

// � ��� �u}� GlassPane� 
T
s pQ.

JButton buttonShowGlass = new JButton("GlassPane Y�i");

buttonShowGlass.addActionListener(this);

�

// ���� ��rE GVQ.

getContentPane().setLayout(new GridLayout(0, 2));

getContentPane().add(new JButton("�� 1"));

getContentPane().add(new JButton("�� 2"));

getContentPane().add(buttonShowGlass);

getContentPane().add(new JButton("�� 3"));

�

// ��L �3:Q.

JMenuBar menuBar = new JMenuBar();

menuBar.add(new JMenu("��"));

menuBar.add(new JMenu("� "));

menuBar.add(new JMenu("^¡¢"));

setJMenuBar(menuBar);

�

// ���/ GlassPaneE �3:Q.

setGlassPane(m_glassPane); <----- [1]

�

setSize(300, 200);
setVisible(true);

}

�

public void actionPerformed(ActionEvent e) {

// GlassPaneE 
T
s :Q.

m_glassPane.setVisible(true);
}

�

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

}
}

�

class MyGlassPane extends JPanel implements ActionListener {

�

// £~ ¤¥/ g3?

private Point m_spotLocation;

�

public MyGlassPane() {

JButton button = new JButton("GlassPane ¦§i");

button.addActionListener(this);
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setLayout(new GridBagLayout());
add(button);

�

addMouseListener(new MouseAdapter() { <----- [2]

public void mouseClicked(MouseEvent e) {
m_spotLocation = e.getPoint();
System.out.println(m_spotLocation);
repaint();

}
});

}

�

public void actionPerformed(ActionEvent e) {

// GlassPaneE ¦¨Q.

setVisible(false);
}

�

public void paintComponent(Graphics g) {

// £~ ¤¥E ©ªQ.

if (m_spotLocation != null) {
g.setColor(Color.red);
g.fillOval(m_spotLocation.x-15, m_spotLocation.y-15, 30,

30);
}

}
}

�

[ñG 4] GlassPane� ¤M5 ®�� Ãû ñG�
�

 

�
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�

�

[ª�| 2]� [1
]2- JFrame� setGlassPane(m_glassPane) �,þ� â|´� GlassPane� �
 C D E�.([² 1] àR) [2
].�2- GlassPane� Nw� �8|� 2ª�[ªG , `~�
. E' �ß z�{|;.�' Nw� �8|* X�Jf *'�' (� ü#. #� ]^�. 
,- �
- GlassPane@ �< â|´. ��� � �ß ´� LayeredPane. Å� ïðS3. 
�

5. ..� /01�2 LayeredPane�
AWTa ��Å: �_�TG ´� ��� �'�' (. ÛÜ�f ÑC (��. ��.�' �
r�\. ´�� z�{|� �� ¬Ã� *f1 �`ðª' (� *+��. wª' �a 9.
� GlassPane� â|´� *L n~. ð��E' ´�T' (� iu�. (� ��� Ó�/ ,
45 �� ¬Ã� ��f *ØF�G 83' :� HI� 3V�� �_U (��.) ,- Ýö
»B� ´� �(Layer) ¬Ã. Å� ïðS3. ®�� æç S1 �û�' (� ���'´ �C 
( A�. 
�

[ª�| 3] LayerPane� ¤M5 ®��
import java.awt.*;
import javax.swing.*;

�

public class LayerDemo extends JFrame {

�

public LayerDemo() {

super("89: Layer �@");

�

JLayeredPane layeredPane = getLayeredPane();

�

// « g¬ ��?

JButton top = new JButton();
top.setBackground(Color.white);
top.setBounds(50, 50, 100, 100);

�

// 18 ¬ ��?

JButton middle = new JButton();
middle.setBackground(Color.gray);
middle.setBounds(100, 100, 100, 100);

�

// « S¬ ��?

JButton bottom = new JButton();
bottom.setBackground(Color.black);
bottom.setBounds(150, 150, 100, 100);

�

// ��E ¬®O ��:Q.

layeredPane.add(bottom, new Integer(1));
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layeredPane.add(middle, new Integer(2));
layeredPane.add(top, new Integer(3));

�

setSize(300, 300);
setVisible(true);

}

�

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

}
}�

�

[ª�| 3]� SG LayeredPane. 	 ¬� [�� �E��. �Ë [�;� II �� �ß �. 
��� J'´ ®� ;g bottom [�� 1
 �. �E��. �� �. �EE' z�{|;� 
�� �. �EE' z�{|;� *� D E�. ��.� z�{|;� ,�Ù Ë �� �� z
�{|� æç ,ª1 �� �� z�{|;� , n. �g ,ª� ËY��. ([ñG 5] àR) 
�

[ñG 5] LayerPane� ¤M5 ®�� Ãû ñG�
�

 

�

�

JLayeredPane �~�' z�{|;� �� n� add()T' �,þ� ��5�. � �,þ' 
JLayeredPane� DÇ�~�� Container �~��!� Ö}'� �,þ�´  !»B�' 
addImpl()�T' �,þ� 	��� JgE�. addImpl()� ��@ A�  ���. 
�

protected void addImpl(Component comp, Object layer, int position)�

�

v¬CD á comp' �B�1 �' z�{|1 layer' z�{|* �Ù �� � �'´ 6�
�. v¬CD layer* Object÷� Y$� '� ËY. �3� «< �gKG 1J1 5þ� new 
Integer(3); �e �B� Integer÷ Y$� DEKg¢ 5�. Nf� v¬CD� position� A� � 
1.� z�{|� n&� �`�. n&T1 Qfa �(/ gk� z�{|� ���. 

�J' n&� è5�. �, position� ��� � }.� z�{þ;� ���� � �' ´ �
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MJ' v¬CDT1 èC D E±�. add() �,þ.� position(n&) _� z�{|� ���
� · �'´' ��@ A� 2*f� ��� E�. 
�

1. position� �� z�{|UD� �á. ,���. 
2. position� -1�G f¹�f �r�\. ��JgE: z�{|; á.� *L �� position
� L' z�{|� ]� �� position(��). z�{|* n&�� ��. � � z�{|* 
*L �� position. n&��J� *L æç ,�f� ��. 

�

�� ¬3;� d �G� 0¾Q'f' "F±fa position� �(Layer)@'   5Å >jB
� �7�' ( A�. ,Gfa ®� SG ¹> ��C D E� (��. w! gÔ 5 � 1. A, 
B, C �G� 	 ¬� z�{|* II 0, 1, 2� n&(position). z9E�1 HI�S3. 
�

�

�

�Ë D� n& 1� � �9 É*�G ��@ A� ¿ (��. 

�

�

�� E� n& -1� É*�G ��@ A� ��. 

�

�

�� F� n& 5� É*�G ��@ A� ��. 

�

�

,- A, B, C, D, E, F z�{|* ñG. ,�f' o�' gµ�? F, E, C, B, D, A oB� ñG
. ,�f� ��. �, *L �� position� L' F* *L æç ] . ,�f1 *L �� 
position� L' A* ò Nf�. ,���. 
�

n&(Position)' gÔ ä 5 �(Layer) 1.�� ��� 
�T1 QF�. �T� n& _� �
� �� Ö
Ó� �� �. �EE' "� z�{|;� �� �. �EE' ge z�{|S
�/ æç ,���' (� !f è/� �3. 
�

JLayeredPane �~�' äD M/� Ì ¬� �� aª "(?)� zØ�. [,� 4]ì [² 3]. M/
ì ��� 
��  ª� zØ�. ²� SG I �;� �� _/ Ò D E�. ,4� , _. �
§�9 ¨�,©� a;f */� �' (� �� (��. � _;� 9B� c��f CC D 
E� ËY��. (��� �LJg ��� M/� ´� É*¿ D E�.) ,4� �� �� _� 
«< �M�f è1 “DEFAULT_LAYER+3” �e �B� ÖD _� �M� � 3�� ä�5 
ÖD _�  �9 �M�� ]^�. ,- �@ n& ¬Ã� ¡ S9K' ®�� �� ïðS� 
LayeredPane� ��� N&±�. 
�

[ª�| 4] LayeredPane� �@ n&. 
5 ®��

A B C � � �

A D B C � �

A D B C E �

A D B C E F
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import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
import javax.swing.border.*;

�

public class LayeredPaneDemo extends JFrame {

�

/** ¬/ �	 */

private String[] m_layerNames = {

"��� ¬",

"Y¯� ¬",

"��� ¬",

"°8� ¬",

"±²� ¬"

};

�

/** ¬® �³ */

private Color[] m_layerColors = {
Color.yellow,
Color.magenta,
Color.cyan,
Color.red,
Color.green

};

�

/** ´$�/ LayeredPane�O 0c\ � */

private JLayeredPane m_layeredPane;

�

/** µk(�m/ ¶B·$)/ �¸} */

private JLabel m_dukeLabel;

�

public LayeredPaneDemo() {

super("LayeredPane �@ ;<");

�

// LayeredPaneE ¹rº »i�:Q.

m_layeredPane = new JLayeredPane();
m_layeredPane.setPreferredSize(new Dimension(300, 310));
m_layeredPane.setBorder(BorderFactory.createTitledBorder(

"¶�BL ¡��h� µk+ N¯ ¡�¼½Q."));

m_layeredPane.addMouseMotionListener(new MouseMotionAdapter()
{

public void mouseMoved(MouseEvent e) {
m_dukeLabel.setLocation(e.getX()-32, e.getY()-32);

}
});
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�

// yz �³¾/ g3?

Point origin = new Point(10, 20);

�

// �³¾r/ 8¿?

int offset = 35;

// À Á/ �³¾E LayeredPane/ �O Q² ¬� ÂVQ.

for (int i = 0; i < m_layerNames.length; i++) {
JLabel label = createColoredLabel(m_layerNames[i],

m_layerColors[i], origin);
m_layeredPane.add(label, new Integer(i));
origin.x += offset;
origin.y += offset;

}

�

// µk �¸}L ¹rP� LayeredPane� ÂVQ.

ImageIcon icon = new ImageIcon("WavingDuke.gif");
m_dukeLabel = new JLabel(icon);
m_dukeLabel.setBounds(15, 225, icon.getIconWidth(),

icon.getIconHeight());
m_layeredPane.add(m_dukeLabel, new Integer(2), 0);

�

// ÃÄ¾Å LayeredPaneE C�$�� ÂVQ.

Container contentPane = getContentPane();
contentPane.setLayout(new BoxLayout(contentPane,

BoxLayout.Y_AXIS));
contentPane.add(Box.createRigidArea(new Dimension(0, 10)));
contentPane.add(createControlPanel());
contentPane.add(Box.createRigidArea(new Dimension(0, 10)));
contentPane.add(m_layeredPane);

�

pack();
setVisible(true);

}

�

/** : �³�O p ¾E ¹ri g) JLabelE 0c:Q. */

private JLabel createColoredLabel(String text, Color color,
Point origin) {

JLabel label = new JLabel(text);
label.setVerticalAlignment(JLabel.TOP);
label.setHorizontalAlignment(JLabel.CENTER);
label.setOpaque(true);
label.setBackground(color);
label.setForeground(Color.black);
label.setBorder(BorderFactory.createLineBorder(Color.black));
label.setBounds(origin.x, origin.y, 140, 140);
return label;
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}

�

/** ÃÄ ¾E ¹ÆQ. */

private JPanel createControlPanel() {
final JCheckBox onTop = new JCheckBox(

"µkL ÇÈ ¬(Layer)/ +� gO g3hÉQ.");

�

onTop.setSelected(true);
onTop.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
if (onTop.isSelected())

m_layeredPane.moveToFront(m_dukeLabel);
else

m_layeredPane.moveToBack(m_dukeLabel);
}

});

�

final JComboBox layerList = new JComboBox(m_layerNames);
layerList.setSelectedIndex(2); //Cyan layer
layerList.addActionListener(new ActionListener () {

public void actionPerformed(ActionEvent e) {
int position = onTop.isSelected() ? 0 : 1;
m_layeredPane.setLayer(m_dukeLabel,

layerList.getSelectedIndex(), position);
}

});

�

JPanel controls = new JPanel();
controls.add(layerList);
controls.add(onTop);
controls.setBorder(BorderFactory.createTitledBorder(

"µk+ g3\ ¬/ �E ºÊËÌ"));

return controls;
}

�

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

}
}

�

[ñG 6]. ¨�,©� ÃûñG� E�. Nw�� 9�ç�� ¬«�G A� #;1 E' $�
(3]� N�ý|, wª ®�.�' $�* ü�s� 0¾Jg E�.)* Nw�� �T� ¬«
��. �% ¬� ±Ö &� II �� �ß �. �EE1 $�' |S}�. !"JgE' ±Ö 
&@ 7U5 �. ��� ��. $�}�* $�JgEBG $�* A� � 1.� *L n~ 
position. z�� J� (position _ 3$' *L �� (��.) $�Jg Ef *BG A� � 1
.� *L `~~ position. z�� ��. (position _ 3$' *L � (��.) [ñG 6].� aQ 



Java Coding Standard  Issued by: <���> 
Revision: <1.0>  <2000/1/28> 

JSTORM  <43/74> 

$�* JgEf *Ø�G $�' �ã± � `~� ñEÙ (��. 
�

[ñG 6] LayeredPane� �@ n&. 
5 ®�� ÃûñG�
�

 

�

�

6. 34� 56 �*7 ��89 :;!�
f¹�f �� �r�\;�  !0R� �$�9 ïðSØ'´ 9�� f¹�f i�  M� 
 ª�S3. �� �r�\;(JApplet, JDialog, JFrame, JInternalFrame, JWindow)� ��»B� 
,  !. â|´(RootPane)�T' ´� �1 E�. â|´� �� # ¬� ´� �1 E'´ 
GlassPane@ LayeredPane� ,(��. 
�

GlassPane� â|´� ò n. n&�� N& Vª´@ A`� 	ã.' Á!.� , §� �
��f Ñ5�. GlassPane.� ä�m ü#. #g¢ C (� ,(� â|´ X$� �1E�' 
(��. JInternalFrame� GlassPane� �45 ä³� �M�9 Nw� �8|� "# k�C D 
E�1 Q�. 
�

LayeredPane� ´�� z�{|� ��� �'´ �M��. LayeredPane.� z�{|;� �
��' �(Layer)@ n&(Position)� ¬Ã� /��9 � 5�1 Q�. �ýì �ê|´/ 
LayeredPane� gÔ ä 5 �. �EE�. U5»� ¨�,~+TG õÖn �r�\� 
getContentPane() �,þ� �M�9 �ê|´� Íg� �� ��. [��� �ß ´ �' z
�{|;� ����. 
�

[,� 5]ì [,� 6]. �� �r�\;� 0R� ,�SØ�. ,�. �� E' 3] �~�
;(JApplet, JDialog, JFrame, JInternalFrame, JWindow, JRootPane, JLayeredPane)� 3]� ²¼ 
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API /�æ|� �`�  ª� #1 [,� 2], [,� 3], [² 1], [² 2], [² 3] #� �M�9 �+
f  M;/ ¡  ª� #� ]^�. 
�

[² 2] JRootPane� }³(Attribute);�

�

�

[,� 4] JLayeredPane. aª  �� äDM/� �;�
�

 

�

�

[² 3] JLayeredPane. aª  �� �� M/ì �� ÖD_�

Type �Ä� ���

JMenuBar menuBar õÖn ´� �ý. õÖn ´.� OH|� �ý* H³J
f*Bg�2�- null_�L'�. 

Container contentPane U5»B� õÖn ´. 0g�' z�{|;� "# � �
.�gf���.

JLayeredPane layeredPane �(Layer)� ¬Ã� �5B� z�{|;� �'�. �ý]
ì�ê|´/��.�E��.

Component glassPane 
�ý]ì �ê|´ X$� �' ´��. �T� ´� �T
�c| RUB� ;gZ' "� Nw� �8|� *�' D
E�.
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�

�

[,� 5] ��.� õÖn �r�\;� 0R�
�

 

ÖD� _� M/�

FRAME_CONTENT_LAYER -3000 

Z�f �ý]ì �ê|´� n� �M��. â|´�
�ý]ì �ê|´� ��. �'�. ä�m R��f
*'�G � �. �ß z�{|* ;g*' U�  �
Ó�(��.

DEFAULT_LAYER 0 
Å!:� z�{|;� n� �M��. aQ �13 �
' z�{|* n&� ���f *BG ]� � �. z
����.

PALETTE_LAYER 100 ´ n.� (( ���' )]� *ü|� n� �M�
�.

MODAL_LAYER 200 "� ´� n� �M��. "� InternalFrame�� "�
ÅñÖ3#.6��.

POPUP_LAYER 300 �ß "� z�{| n. S9¢C (;� z�' �. 
®�;g)+��,¦�ý#� E�. 

DRAG_LAYER 400 
´ n.� ge �$� þ~, C Ë �M��. þ~,
�1 E' �$* ÊÖ �ß �$;� n. E/� �¼
�.
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�

�

[,� 6] ��.� õÖn �r�\;� 0R�
�

23* 83;.� R,N5 !�(?)� �� ¼&Q�. Ý ��ì' QÈ 7µg�  M�fa 
� X$� K�� -g�f' *� ( A` 9�. ¯'�. ��� à ¡  �� T�.4ª�. 
,45 �Ã� /m' (� �
 �� £»Uf/ "F±�. `é� ��.' 9�ç� Æa
5 �+;� à j� E�. ,e´ �"* �? Ø T�.4ªT� ,ef ��� ���' ,e 
�� �+;� §�'fRk "F1 �M�' �_;� à j�. �� ã¬C �+/ 23 �
ÄÅ�' à Æa5 �+�T HI�1 E�. �fa � �+� �M5 ã�� 9fÄ  � Sf 
ÑQ�. pfg ��. Å5 yf ��.�/ SÙ ÑQ�. 1 �M5ºf Ñ �M5ºf "F±
fa ��!� � �M� SÙ ]^�. ��� V��@ WW5 0R� ��¹ ��C D E� 
(��. 
�

�

Action �������������������� �����������������

Action �����' ��� �+� Dû�� n5 �¥5 �³ X� m�� ��� �=�� 
�¼�. 94:� 0þ¨�	�� ¬�1 E�1 HI�S3. `N , 0þ¨�	�.' Y
�� çL�' �+� E� (��. �Ë �M3* Y�� çL�' >?.' 94 *f* E� 
D E�. , á.' �ý.� “Y�çL”� !"� � �' )].� “Y�çL” [�� îF
' #� >?� E� (��. £a `�T 94:� 0þ¨�	�* ,¦�ý� fõ5�G ,
¦ �ý� ���/ çL�+� ¤³ñ C D Eg¢ 5�. �� , 0þ¨�	�* �_� è� 
i`;� D E�G “Y�� çL�!”T1 Á&' (/ >?� ¿ D E�. 
�

�G¸ ��� �+� ¤³ñ��' 7�' 94 *f m�� ��� H����. ,- �� 
Action �����* �G� �¥5 �³ X� m�;� gh� �@»B� 
ª�� áxJ' 
ýþ� �`K'f ïðS3. 
�

Action �����' javax.swing ��f. n&�� ��@ A�  � ÷�� L'�. 
�

public interface Action extends ActionListener { ... }�

�

Action �����* ActionListener ������ Ö}5�' (. K£�3. ActionListener �
����� Ö}�� ËY. Action �����/ actionPerformed() �,þ� �Ý»B� ��
�� ��. Action ������ 0¾5(implement) Y$� Action Y$T1 5�. �� �e Y
$;� actionPerformed() �,þ� 0¾�¢ 5�. Action Y$;� ]� � actionPerformed() �
,þ 1. 3�� Dû�13�' �+(Action)� 0¾�� ��. 

�

�� 0þ¨�	�� Y�çL �+. Å� �¢��S3. æç Y�� çL�' �+� 
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DocumentSaveAction�T' Y$* /1 E�1 HI� SG DocumentSaveAction �~�' �
�@ A�  �¿ (��. 
�

public class DocumentSaveAction implements Action {
...
public void actionPerformed(ActionEvent) {

// ��L Í�:Q.

...
}
...

}

     
[,� 6]� SG� �� �� �g�*� ]^�. �ý.� “Y�çL” �ý* !"JF � )
].� “Y�çL” [�� 1Ê� Ë �ý`���� [� Y$' DocumentSaveAction Y$.
� ActionEvent� S � ��. 94:� ®ÖC D E¸� DocumentSaveAction Y$� 
actionPerformed() �,þ� 	��B�× ,45 U� �âg��. 94:� ]� � 
actionPerformed() �,þ 1. Y�çL �+� �g# � �' ,45 �+� Dû�' �,
þ� 	��G ��. [,� 6]. Action Y$ì �ý`�� �' )][�@� 
�* �� E
�. 
�

[,� 6] Action Y$ì �ý �' )][�� Ö	�M�
�

�

Action �����' "Design Patterns(Erich Gamma Á)“T' V�5 ¾. "Command Pattern"�
T' �ÄB� Ã�E' O3� �x� 3]� qEz� (��. `« , ¾� *f1 Ef *�
G 23* � M�1 Ç� ¾��. , ¾. Action(Command) Y$� *f1 �a Ãû5 �+� 
Ãû 3ã� � ¬�' >? #/ 3	m �ìE�. �Ã Action ������ áP5 £» 
á. ��* Ãû 3ã(Undoable) �+� ���' (��. ,4� � �� -g�'  M�g
� 9��' �âf' *±�. ,e �+� 2P5 83' n� ¾� àR�� ]^�. ,- �
K.� ®� ��� ïðS1 *3. 
�

[ñG 7] Action ����� ´" ñG�
�

�

[ª�| 5] Action ����� ´" ®��
import java.awt.*;
import java.awt.event.*;�
import javax.swing.*;�

�

public class ActionDemo extends JFrame {�

�

public ActionDemo() {�

super("Action  �Î�B �@");
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�

JMenuBar menuBar = new JMenuBar();�
JToolBar toolBar = new JToolBar();�

�

// ���� ��mL a_�º �� ��L §+:Q.�

setJMenuBar(menuBar);�

JMenu fileMenu = new JMenu("��");�

menuBar.add(fileMenu);�

�

// ���� ÏmL a_:Q.

getContentPane().add(toolBar, BorderLayout.SOUTH);�

�

// �� �i Ð �� Í� Action fKL =>:Q.

DocumentOpenAction fileOpenAction = new DocumentOpenAction();�
DocumentSaveAction fileSaveAction = new DocumentSaveAction();�

�

// �� ��� �� �i Ð �� Í� ActionE §+:Q.

fileMenu.add(fileOpenAction); <------- [1]�

fileMenu.add(fileSaveAction); <------- [1]�

�

// Ïm� �� �i Ð �� Í� ActionE §+:Q.

JButton button;�

button = toolBar.add(fileOpenAction); <------- [2]�

button.setText(null); // �� �¸}¹ 
T
s ��

button = toolBar.add(fileSaveAction); <------- [2]�

button.setText(null);�

�

setSize(300, 200);�
setVisible(true);�

�

addWindowListener(new WindowAdapter() {�
public void windowClosing(WindowEvent ev) {�

System.exit(0);�
}

});
}

�

public static void main(String s[]) {
new ActionDemo();�

}
}

�

/** �� �i iÑ RSB */

class DocumentOpenAction extends AbstractAction {�
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�

public DocumentOpenAction() {�

super("�� �i", new ImageIcon("DocumentOpen.gif"));�

}

�

public void actionPerformed(ActionEvent e) {�

JOptionPane.showMessageDialog(null, "�� �iL 'Ò �ÓÔ½

Q.");�

}
}

�

/** �� Í� iÑ RSB */

class DocumentSaveAction extends AbstractAction {�

�

public DocumentSaveAction() {�

super("�� Í�", new ImageIcon("DocumentSave.gif"));�

}

�

public void actionPerformed(ActionEvent e) {�

JOptionPane.showMessageDialog(null, "�� Í�E 'Ò �ÓÔ½

Q.");�

�

// �� Í� iÑE ÕÖ>� hÉQ.�

setEnabled(false); <------- [3]�

}
}

�

[ª�| 5].� [1
]@ [2
]�T1 � �� SG aª H³� z� Action Y$� �ý� )]. 
#��' >?� i D E�. JMenuì JToolBar� add() �,þ. Action Y$� DEK�a �
G ��. �G� �G add() �,þ' Action Y$* #�� JMenuItem Y$ì JButton Y$� I
I ªx5�. 
�

Action Y$� setEnabled() �,þ� �M�9 �+� Dû*+5f *+�f *�f� � C 
D/ E�. [3
].�2- setEnabled() �,þ. false� DEKG [ñG 7]� Zß~2- �ý`
��@ [�� & ¤³ñC D E�. 
�

��.�' Action ������ �Ý 0¾� z� AbstractionAction �~�� ����. �T
� II� Action �~��  ��' (� `K ½�. 9� ïðÝ ®�� DocumentOpenAction
@ DocumentSaveAction �~�.�2- Action ������ 0¾� z� AbstractAction �~
�� Ö}�1 2P5 �,þa �� Z[T�þ(Override)�G ��. DÇ�~�� H³3. 
Y3ù@ `�2� DEKG , Y3ù@ `�2� �ý� )]. ��B� 6U (��. 
�

wª� ®�ì' �ª Action �~�;� /�æ| �~��  !.  �J' (� N3C (�
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�. õã5 /�æ| Y$� º	�C D E' n&. Eg¢C (��. Action Y$* Y�� ç
L��G /�æ| �~�� «< �� D E' n&. Eg¢ �� ËY��. 94:� 0þ¨
�	�� a; �4�TG ,G� �' (� �±�. wª ®�.�' xy³� ��� n� /
�æ| �~�' /��f *Ø�. 
�

Action �����' ge �+� ��� Y$�� �� D E/� �¼�. �45 0R* L' 
L�- éI� E��? æç 9.� èQ: (2- Undoable5 �+� ��C D E�1 Q�. 
��B� áxJ' ýþ� �`¼�. [,� 6].�2- �³ X� m�* �¥CfT/ �+� 
Dû� Action Y$ 5�.�a Ug�g� ýþ� áx� �� D E�. � �ß L�B� ��
� �+@ 
�� 94 `��;� 5 �. "� D E�' (��. ®� ;g 
DocumentSaveAction Y$. “Y� çL”�T' Y3ù@ O�5� ,�� `�2� �`zB
G �ý.�� )].�� 6A� Y3ù@ `�2� �MC D E���. � E�. [ñG 7]� 
Zß~ ,�� SG Y�çL �ýì [�� & ¤³ñJg(Disabled)E�. 5
 Y�* çLJ
F�G Y�. Cm� Ó' 5 �� çLC 2P* Ó�� � 1 Ç� (��. �7 Ë/ 
DocumentSaveAction Y$a & ¤³ñ��G 37B� �ýì )]. & ¤³ñ�  M� 5R
��. 9�� wª* 5*f ïðÒ (� E�. ,- �ý� )]* & ¤³ñJ' (� g�5 
����B� *+5 (U�? 
�

[,� 6]� SG� PropertyChangeEvent. Å5 ��� ÓF: (� �8�'*? � �8|' 
ActionEventì' 5Å >jB� �7�1 E�� ,�.� i D E�. aQ ActionY$. ge 
Cñ* EF�G �ý`���� )][�. PropertyChangeEvent* S ��. �T� 
DocumentSaveAction� & ¤³ñJF�G PropertyChangeEvent* Y�çL �ý`���� Y
�çL )][�B� X�f' (��. ActionEvent* actionPerformed() �,þ. �� X�J
¸� PropertyChangeEvent' propertyChange()T' �,þ� �� X���. � �.� 
PropertyChangeEvent� «< �M�' >?� H��±�. 
�

Action �����' 94:� g¨ª���� �³ $�. j� V�³@ �L³� !9� ú 
(��. �_� è� i`9' �+� 94:� g¨ª���. É*JF�1 �3. 94:� 
�f VoiceDetector.add(fileSaveAction)�^ ýþ� É*�B�× �_� £ãª�× Y�� ç
LC D E/� C D E� (��. 
�

�

02 <� =�>.�
�
 �.! 23* *4» è� ¨g61 ®�ì ,�/ 2P5 ( �ÖB� j� :;�� þ
;Q�. fä
 ��� “r�s $%&�”S�' �� ½� �� ��Q� (B� Î'�. �f 
�
 ��.�' ÃM»� ®�* jf *Ø: (� � 5�. �� �gB� i±fa �
 �
�� K��� ��� �r�\� f£5 �V* (L �MCa5 (� Í� n��* `��. 
,c �p�� ë¹ì Ó� getContentPane().add(aComponent); �G� 5 ú 6G J' (Uf/ 
"ß�. ,Gfa ,e �_;.� ô �Ö g�5 X� E��? õã5 ,45 ýþ. ë¹
ì� Ôè: 83;.�� a�T/ � �� �a� !9'� D EBG 23' ���. 23* 
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.N X. gÔ l0�!� �e ÙY� 'Ø�. “°/w. *<m ,�� ,�� E1 , á�

. =�|2þ* >,G� ?� �E� ��G gh� �¢�?” 23 +ª.' GlassPane� �
ðu�. “GlassPane. =�|2þ� ð�z1 , `~. ,�� ,ªG J±>...“ 83' ge
*? 2P' �� g+�T1 Q�. ,Gfa 2P��1 �� À]� �J�' gÔ�. ,
4� 232- À]� `�Og* �Z� D/ E�. �(� ]� `' (� ¦��. 
�

- The End - 
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�� ����� �� ���� (Box 	
�)�
�

��� 	�. �Y�G� 83/ mö z�{|(Lightweight Component)T' è� j� ;gS
Ø� (��. ,- mö z�{|^ ge z�{|� è�' (U�? Ý ��ì/ 
6³� *
f'  M�g� ¡ i`#/� �3. 
�

mö z�{|' ,ì ÖÅJ' ¬Ã� áö z�{|(Heavyweight Component)ì� &�� �
� ��¿ D E�. áö z�{|^ 3�� ñG �;�� �@A.� «< *�� 6' z�{
|� è5�. 9�� �@A�^ �R$�� *ªÆ�. ®� ;g [�� *f1 �¦5�1 H
I�S3. 3].� AWT [�� �M5�G [�� ñG. ²�¿ Ë 3] ���� �R$�
� 	�C (��. (à1� AWT� °/w z�{|;� "# áö z�{|�.) ,ª1' �R
$�� �9¹ ñG. [�� ,ª/� C (��([,� 1]). (�G� �R$��!� *�� 6
' z�{|� �g(peer)T1 !ß�.) °/w�ù �R$�.� API� �¦� SØ: ¬3
TG (���1 HIC (��. �(� áö z�{|� ¬Ã��. 
�

mö z�{|' áö z�{|ì' �F� û75�. mö z�{|' 3�� ñG �;� 3
�� «< ¾T��. �� [�� ®� ;gS3. ��.� [�� �M5�G [�� ñG. ²
�¿ Ë [�� "�  M� �� T�.4ª 3$. �� «< ñG. ,�f� ��([,� 1]). 
(à1� Å!:� �� z�{|;� mö z�{|�.) 
�

[,� 1] áö z�{|ì mö z�{|� ñG ²� >?�
�

 

�

áö z�{|ì mö z�{|* �e �Ä� L� � �V' [,� 1].� i D E�. áö z
�{|' �R$��  [� ñG. ²�J� ��. ,e´ �R$�� 	��' ( 3$* Ö
(5 Z[%þ� P05�1 5�. ,~� Æ´Ó' *&f* ô j� '�1 �� áö�T
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' �Ä� L� JF�. mö z�{|' , 5Å* J±�. 
�

�Ã áö z�{|* éI�1 mö z�{|* éI�f' ¨�,~+;.� ,ª áP5  
M� `��. ¨�,~+;.�' �;� û7¥�� ge k�� S�'**  è� áP5 

p ªU (��. [² 1]� áö z�{|ì mö z�{|� k���  ª� #� ]^�. 
�

[² 1] áö z�{|ì mö z�{|� &��

�

�

�

�

�

�

�

�

�

�

�

�

�

[ñG 1] 94 *f Look and Feel 
�

áö z�{|� möz�{|�

�@A. �T �� �ß ñG� �;5�. (z
�{|� ñG ²�� �R$�.� �§�g
� �R$�. �T �R$� 1V� �U�
ñG. ²���.) 

�@A. Ö
Ó�  � A� ñG� �;5�. 
(ñG ²�� 3$»B� 2ª�g� �� �ß
�@A.�/ A� >?� �M5�G A� S
U(��.)

Look and Feel� CmC D Ó�. (�R$�* �
��' Look and Feel 
.' !"� 9f* Ó
�.) 

Look and Feel� CmC D E�. (��� �R$
�  .�/ �� �ß ñG ²� >?� �M5
�G �� �F� SU D E�. [ñG 1] àR.) 

°/w RU� ÊÖ )����. (�R$�* �
��' °/w 3$* õ~ )���g�: AWT
* 94 �R$�� �� !:0=(Subset)B�
�âg)�' �Ã� Ö�� SG õ~ )��
5 �V� i D E�.) 

°/w RU� ��, )��� !"C D E�. 
(���� ,ªG ��� Ù (��.) 

°/w RU� ÊÖ B"�. (�R$�* ���
' °/w 3$*B"�g�) 

°/w RU� ÊÖ B"� SU 2P' Ó�. 
(��RU�� CDEBg�) 

°/w* ÊÖ ò n. E' (2- S��. ([ñ
G 2]� SG áö z�{|' ÊÖ ò n~. z
� (2- S��. �T� áö z�{|ì mö
z�{|� Cg� �MC D �45 �. K�
�¢ 5�.) 

°/w� Z-Order (���) � � *+��. 
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�

 

�

Java Look and Feel  MacOS Look and Feel 
�
�

 

�

 

�

Motif Look and Feel  Windows Look and Feel 
�

�

[ñG 2] áö z�{|' ÊÖ ò n~. E' (2- S��. 
�
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�������������������� �������������

�

��� ���' =�| z�{| 
6 ¨üTE� , �"* é� >Å��. ,eab 
javax.swing.text(javax.swing.text.html, javax.swing.text.html.parser, javax.swing.text.rtf ��)T' �
/� ��f/ §�'´ � �.' JTextField, JPasswordField, JTextArea, JEditorPane, 
JTextPane #� =�| z�{|� fõ�� n5 Dj� �~�ì �����;� ��Jg 
E�.([² 1]) �;� ¡ ¤M�G 0þ¨�	�� F .Tw�A� xy5 =�| g¨ª��
�/ ½� 0³C D E�. 
�

[² 1] KP =�| z�{|;�

�

�

½�' ��' gO�f� ,45 �+� «< 0¾�' (S� ½�' �¢�f  è� Ìú
� ýþ� ,e g¨ª���� G Hg ���' ��' `��. 23 ¬�»� �NB�' =
�| ¨üTE� U5 �M3;.�' \é� xy�1 Ø �"� (� `I� 5�. 83* ¾
 0þ¨�	�� 0Öá�TG *L Âß Ù� ¿ D E±fa �om =�| 2þ� =�| 
.gªg� @ ô �@»B� �M�� n� =�| ¨üTE� 		5 (�f ��C 2P' 
Ó� ( A�. �T� 23/ 83* =�| ¨üTE� �Å� ���' ���B� � �� J
� D E/� �' (� �� >j�  �±�. ,4� �� 23* È@�1 Dg*' !:�� 
��� ��Ö QÈw ÉÖ»�  M� �Z' �. Å��' 83 �Ä� �0* EÙ ]^�. 
�

������������ �������� ������������.�
��

�

æç (L �MC D E' ®� ��� a;g S' (B�× ��� =�| z�{|. Å5 �
�� ���3. wª* a;g Ò ¨�,©� =�| 2þ� �M�' ¨�,©��. ,e´ � 
=�| 2þ' Z�f D3a '`;��. � 0.�!� 9�f� D3 �Á.' `é(/ '`
;�f *'�. [ñG 1]� �M3* �Sþ� "12345abcde67890"� �;5 ·@� S9¼�. S
' ]ì A� D3 �Á� Y3' "# îK��. îK� Y3' [ñG 2]� 2L´. �m/� 
Q�. 
�

�~� (����� ��) ���

JTextField Z«5ú�=�|a���DE�.
JPasswordField &;
	��;CË�MJ'=�|2þ�. 
JTextArea 94ú�=�|���DE�.

JEditorPane 
�¥5 7��  M�� �� D E' =�| z�{|��  M�
� �¶. �T �( �¶� �� D E' .O�M� � � ¼�.

JTextPane 
JEditorPane� �. �~��� ñGÖ.� &K.�� ²�¿ D E
' ��  M�;� É*C D E�. ®� ;g =�| z�{|
 . ,�(Icon÷ Y$)�� I7 z�{|;� ���N D E�. 
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[ñG 1] D3a '`;�' =�| 2þ�
�

 

�

[ñG 2] =�| 2þ� 2L´�
�

 

�

�

AWT� �� ��Ý �_�TG �45 ¨�,©� �a a;g Ý m�� E�f/ "F±�. 
AWT� =�| 2þ� �M5�G `N/ �M3* �?�' � �;� *��� D3* `
ê � �;� "# é��' >�B� 2ªC D E� (��. ,e´ ,45 >�.' ��@ 
A� #*f� O�� E�. 
�

1. �M3* x�/�� �+� �M�9 =�|� �;�O� Ë 2ª* P^��. 
2. ¨�,~QÖ� Y3ù �;. Å� 2ª* P^��. 
�

2
� mw� ®� ��G ¨�,~+* txtField.setText(str); �e ýþ� É*�O� Ë v¬C
D� �;J' str. Å� 2ª* P^��' (� �a5�. str. D3* `ê Y3ù� ��J
g E�G gh� �¢C�? `N str� �� 2ª�' �/� ²�ýþ� a;g¢C (��. 
�

��!� wª* a;gÒ =�| 2þ' �45 O�;� "# �x�1 E�. ,(/ `K Ë
Ì5 >?B� è��. [ñG 3]� þ|�þ. �ä Y3ù� ��Sþ. “x�”5 �� =�
| 2þ. “��”5 ·@* [ñG 4]�. � [ñG 5].' îKJ' Y3;� �� E�. x�/
��. �5 �;/ ¡ 2ªJ1 E�� i D E�. 
�

[ñG 3] x�/��M Y3ù�
�
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�

[ñG 4] ��5 b� "�| 2þ�
�

 

�

[ñG 5] ��5 b� 2L´�
�

 

�

�

[ª�| 1]. =�| 2þ ¨�,©� ã�ýþ* �ìE�. 
�

	
�	
�	
�	
� �������� ���������������� ����������������.�
��

�

`« "� (� ��C D' Ó±fa ,71 23� �� S`Å: 83TG gÔ / Õ� y
� D E� (��. Îp� ]� MVC(Model View Controller)�. ,- =�| z�{|;� 
MVC 0R� S� X. �;� Ö} ��/� æç ïðS3. [,� 1]� SG "� =�| z�
{|;� JTextComponent �~�� Ö}�1 E�� i D E�. (,�.' Â� Efa 
JTextComponent' JComponent� Ö}5�.) ]� � JTextComponent* =�| z�{|;� �
R �¦� Dû5�. ,45 �¦ á. Å²»� (� ]� MVC� õ¤5 Ö	�M� 
ª�' 
�+��. 
�

[,� 1] =�| z�{|;� Ö} �� 0R  
�

 

�

(,�.� `~!: Y¡ù� II Text Controls, Plain Text Areas, Styled Text Areas.P. ¡ 1
S�' ( A`�P...) 
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�

[,� 2]. =�| z�{|;�  ! 0R/(MVC)� ¬�»� 
�B� ,�SØ�. ��� 
"� =�| z�{|;� ,�@ A�  !0R� �1 E�. ¡ ïðSG MVC 0R� %1 
E�� i D E�. ,e´ ,�.� 5*f �Ö5 �� Delegateì View* �� §5�' (
��. Delegate� Viewì Controller� "# ���' (� S��´(�ß �� z�{|;�  
� "# ,G�.) ��� =�| z�{|;� `K xy5 ñG 0³ ���� �M�� ËY
. �/� View RU� *f1 E�. U� � �.�' ,e 0:� �f' *� (��. 83* 
i1 E: ]� , ViewT1 HI�/ é>��. (MVC. Å� 83* ¡ i1 E�1 * �1 
���±B� ��. g�¬� E' 83' à1 �»�� Ýf� �ß ��� àR�9 MVC 
"Þ. Å��a� � ¡ i`#� ]^�.) 
�

[,� 2] =�| z�{|� ¬�»� 0³/ (Framework) 
�

 

�

�

������������ ������������ �������� 	�	�	�	� � � � � �

��

�

�� wª� =�| 2þ �¢�� �S3. wª� =�| 2þ/ ]� MVC 0R� ¤M5 (
�´ , á. "Þ !:� D �' >?� �M�O�. [ª�| 1]� SG  ! �~�� 
WholeNumberDocumentT' �~��  ��1 E'´ ]� � �~�* =�| 2þ� "Þ 
UC� ����. (=�| z�{|� "Þ� �Ä. Model�T' <ag* f *1 
DocumentT' <ag* '�.) � �~�' �� PlainDocumentT1 �' �~�� Ö}�1 
PlainDocument' �� AbstractDocument �~�� Ö}�� AbstractDocument' DocumentT' 
������ 0¾(implements)5�. �� xy5 Ö} 0R� *f1 E�. ,Gfa 9�� á
P5 (� =�| z�{|� "Þ� J�G Document ������ 0¾�¢ 5�' (��. 
gÒ JF� ·@»B� wª� WholeNumberDocument �~�' Document ������ 0¾
�1 EBg� U� =�| 2þ� "Þ� ¿ 3ö� LÉ1 E' (��. 
�

�

PlainDocument는 동일한 속성의 문자들로만 이루어진 텍스트 컴포넌트(JTextField, 
JPasswordField, JTextArea) 모델의 기본적인 내용들을 구현하고 있다. 따라서 자신이 직접 모
델을 수정하고 싶을 때는 PlainDocument 클래스를 상속하는 자신만의 모델 클래스를 정의한 다
음 필요한 메쏘드만 오버라이드하는방식을택하면된다.�
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�

[ª�| 1].� 1
� S3. createDefaultModel()�,þ' JTextField �~�* 3�� "Þ� �
 C Ë 	��' �,þ�. �T� wª* �� a� "Þ(WholeNumberDocument)� �M��
G � �,þ.� WholeNumberDocument Y$� H³�9 ªx�G ��. aQ wª* � �,
þ� Z[T�þ�f *Ø�G �om PlainDocument Y$ ��* H³Jg ªxJ� JgE�. 
�

"Þ 3$.�/ `K áP5 �,þ* �� E�. 2
� insertString() �,þ' =�| z�{
|. Y3ù� S�C Ë 	�J' �,þ�. v¬CD offset� Y3ù� S�¿ n&� *FÆ
�. ·ú =�| z�{|^ Y3ù� çL�' çLã� *f1 Eg¢�� ËY. [,� 3]@
A�  !»B� Y3ù;� çLC D E' [Ç &T5 (� *f1 E�. �  ! [Ç� �
��.�!�� n&* ]� offset� *F�' ���. offset� 0!� ��5�. 
�

[,� 3] Offset�  ! [Ç� �� �.�!�� n&� �`�. 
�

 

�

�

�� v¬CD str� S�¿ Y3ù� *F�� attrSet� S�¿ Y3ù� }³� � C Ë �
M��. =�| 2þ' �om 7U5 "¥� Y3;a �MJ� ËY. attrSet� �a* Óf
a 83* 0þ¨�	�� F .T��A� (� a; �4�TG ]� � AttributeSet. 
p
� Lg¢ C (��. AttributeSet� �U�� �3� Xm±, im± ## Dj� }³;� �� 
D E�. 0$»� ��' H��±�. insertString() �,þ.� Nf�B� ïðÒ (� 
BadLocationException�T' ®Á(Exception)�. �Ä.� V�C D E¸� ¡Ñ � n&* f 
JF� Ë ®Á* :�(throw)��. ®� ;g offset. �D _� f �O��f `�G X$ [
Ç� �n� Dg*' _� f �O��f� mw� ; D E�. BadLocationException� "� 
=�| z�{|.� D�� �MJg� � ®Á� �a� !f */� �3. ®Á 2ª� 0$
»� �¢�/ H��±�. 
�

[ª�| 1] D3a �;'' =�| 2þ ®��
import javax.swing.*;
import javax.swing.text.*;

�

/** ��� ���� �	
 �� */

public class WholeNumberField extends JTextField {

�

public WholeNumberField() {
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super();
}

�

public WholeNumberField(int columns) {
super(columns);

}

�

/** �	
 �� ��� ���� */

protected Document createDefaultModel() { <-----

1��

return new WholeNumberDocument();
}

�

/** �	
 �� �� ��	 */

protected class WholeNumberDocument extends PlainDocument {

�

public void insertString(int offset, String str, <-----

2��

AttributeSet attrSet) throws BadLocationException {

�

char[] source = str.toCharArray();
char[] result = new char[source.length];
int j = 0;

�

// �� ��� � ���� ���� � � !"#$�

// ��% � ��� &'()�.

for (int i = 0; i < result.length; i++) {
if (Character.isDigit(source[i]))

result[j++] = source[i];
else {

System.err.println("��% �*+�: " +

source[i]);
}

}

�

// ��,� -./0 ���� �	
 ��1 2%��.

super.insertString(offset, new String(result, 0, j),
attrSet);

}
}

�

public static void main(String[] args) {
JFrame frame = new JFrame("WholeNumberField Demo");
WholeNumberField field = new WholeNumberField(20);

�

frame.getContentPane().add(field);
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frame.pack();
frame.setVisible(true);

}
}

�

,- f¹�f�  M�  ª� S3. 

�

�

=�| 2þ ®�� SG� =�| z�{|;� g�5 >�B� �7�'f gÔ / Õ� 
yØ� (��. �
- JTextField� JTextArea� �n� Dg�' ®�� ïðSG� =�| z
�{|� ��ß ä³� i`S3. 
�

EditorKit!!!! "#$"#$"#$"#$ %�&%�&%�&%�& '()*'()*'()*'()*?�

��

�

=�| z�{|;� �|�4(Controller) UC� .O�M(Editor Kit)�T1�' Y$* /1 
E�. .O�M� =�|� � � 6� �' �0�' �+#� Dû5�. 
�

�0 �+� Action Y$� �5B� Dû��. (Action. Å��' 23* Ý ��� 5¿	. ã
¬5 »� EB� àR�� ]^�.) �0�T�G Y3ù� S�5� � 3F�/x�/�� 
#� �¦� ; D E'´ Action Y$� �M�' (� ]_«C (��. 5¿	 ��./ ã¬
�Ofa �M3* �ý.� x� �ý� !"C D/ E1 ���� )]� ���/ ,45 
�³� DûC D/ E� ËY. Action Y$� !"5 (� »(5 !"�F�. 
�

,Gfa .O�M� *L áP5 UC� =�|� �0� `�T =�|� �1 6' �¦�
�. aQ 94:� F !Tw�� a�� � =�| .O�� a; �4�TG � P� vw Ö
�5 �¦� ¿ D E�. w! �â' Y�� �¶!�* WXm �F�. ��' HTML �¶� 
Y�� �� (�1 ��' `�� =�| Y�� �â�¿ (��. 
�

.O�M� �M�G �45 �¦;� U
� >�B� 2ªC D E�. ��* ��� =�| 
��f.' ÌÌ VM5 .O�M;� ¼&Jg E�. [,� 4].� ��� =�| ��f* �
��' .O�M;� Ö} ��/� Ò D E�. 
�

DefaultEditorKit� 	�5 =�| Y�� �� Ë �MJ� StyledEditorKit� �¥5 �U�� 
,�A� (;� ���' @ô xy5 ÷�� Y�� �� Ë �M��. �5 StyledEditorKit� 
JTextPane� �Ý .O�M��/ ��. HTMLEditorKit@ RTFEditorKit� P� StyledEditorKit
� �.�~��´ II HTML ÷�� Y�ì  RTF ÷�� Y�� �� Ë �M��. 
�

II� .O�M;� [,� 1].� SØ: JEditorPane �~�. #�Jg E'´ 3�;� �
� D E' Y�� �¶@ �< #�Jg E�. JEditorPane� ge $U� �þ¿ Ë , $U �
¶� �� D E' .O�M� E'f ²��9 ,e .O�M� §�G �þ� $U. Å� 

텍스트 필드는 모델의 insertString() 메쏘드를 통해 외부로부터 문자열을 받아들인다. 따라서 이
곳에 필터링 장치를 설치해 놓으면 텍스트 필드가 원하는 방식으로 작동하도록 할 수 있다. 
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�( .O�M� �M�9 Y�� ²¾� � �0�/� 5�. aQ �M3* 3�a� ä�
5 Y� ÷�� ´R�O�G , Y�÷�� �� D E' .O�M� a;g� 
registerEditorKitForContentType() �,þ� �� JEditorPane. #�C D E�. ,4G �b!�
' ��� ÷�� Y�� �þC ËN� �M3* a� .O�M� �M����. 
�

[,� 4] EditorKit� Ö} ��/�
�

 

�

�

,- f¹�f i� f�� �M�9 È�5 HTML Viewer� a;gS3. � ®�' �o³� 
��� n�9 ®Á2ª� Hyper Link� �± �+� ����f *Ø�. ,-./ )0�1 \
é�/ �o5 ýþ*([ª�| 2]) \é j� U� �' ( A�. �om JEditorPane� H³3. 
URL� DEK' ( aB� ��f* �þJF�. ([ñG 6]) 23* 9.� ��Q: .O�M
� , �G �¦� "# 2ª�1 E� ËY��. 
�

JEditorPane.' áP5 �,þ* �� E�. setPage(String url) �,þ* ,(��. setPage() �
,þ' URL� v¬CD� ''´ ]� ä 5 URL� ñG. ²�C Ë �M��. �Ã 
JEditorPane� H³3* �' U/ �om setPage() �,þ� 	��' (� X!�. setPage() �
,þ' URL� �¶� ²��9 �( �¶� �� D E' .O�M� �` , .O�MB� �
�f� �þ�� 5�. �� wª� HTML Viewer ®�.�' HTMLEditorKit� �MJF� (
��. 
�

[ª�| 2] È�5 HTML Viewer 
import java.io.*;
import javax.swing.*;

�

public class HTMLExample {

�

public static void main(String[] args) {
JEditorPane pane = null;
String url = "http://java.sun.com/index.html";

�

try {
pane = new JEditorPane(url);
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} catch (IOException ex) {}
pane.setEditable(false);

�

JFrame frame = new JFrame("HTML Page Viewer V1.0 ^^");
frame.setContentPane(new JScrollPane(pane));
frame.setSize(600, 400);
frame.setVisible(true);

}
}

�

[ñG 6] HTML Viewer� ÃûñG�
�

 

�

�

+�,-./�+�,-./�+�,-./�+�,-./� 012012012012.�
��

�

23* � �� Æ Ë $�»B� k=k= ��C HI� `® 2�!� ç[� D 
. ÓF�. 
,e �B� ����G �m ¾ 5M� 2P�� ËY��. �#./ �¢� Q¸� ��� =
�| API' \é �1 xy��. ,~� 23* HI5 >?� w! ¡ W`*' ¨�,©� �
��1 , ¨�,©. Å5 XR�(?)� �' >���. 9�� 94:� � YZ�(?) ¨�,©
� �� S�¿ (��. æç ¨�,©� ge �B� W`*'f ïðS1 , 0¾ >?. Å� 
HI� S3. 
�

[ñG 7]� SG N& R,N5 0þ¨�	�� S' ¸ C (��. �� (L 0þ¨�	�� 
�M¿a5 ¨�,©� `�fa 94:� 0þ¨�	�� a; �4�TG , ���B� J
�a5 ¨�,©T.' [�Ó�. 
�

[ñG 7] �U� �M�' a� 0þ¨�	��
�
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�

�

���$���$���$���$ 34�34�34�34� 5672567256725672�

� ¨�,©� Îp� �U(Style)�T' ¬Ã��. 94:� ��� ¡ �� ú `' �_�
TG �U�T' ¬Ã. ÛÜC (��. �U� Kg� �n(\ªæ|)� �� ñGÖ�� 
¨Ú�#. g�5 >�B� ²�¿ (�*� · 5�. �� è5�G �U�� Y�  µ >
?# �� ²¾�'´ 2P5 I7 ä³_(Attribute);� 0=�T C D E±�. ��.�' 
Style�T' �����* �U� �� D E� �¼�. Style �����' 
MutableAttributeSet ������ Ö}�� MutableAttributeSet� �� AttributeSet �����
� Ö}5�. ([,� 5]) 9��' U� �;� "# �f }³_;� 0=�T1 HI�Ù ]^
�. 
�

 }³_;� � � � ÍgZ' >?� 94 *f* E� D E±B� wª' StyleConstants
� static �,þ;� �MC (��. StyleConstants' @ ô 1X5 >?B� }³_;� Í � 
� �� �¼�. ®� ;g StyleConstants.setFontSize(style, int size) �G� C D E�. �G� 
�G style�T' �U Y$� �U ��� size� � �� ��. }³_� ÍgZ' (/ È
��� StyleConstants.getFontSize(style) �G� �G style�T' �U Y$. ¾ � � �
U� ��� Ígð D E�. 
�

[,� 5] �U� Ö} ��/�
�

 



Java Coding Standard  Issued by: <���> 
Revision: <1.0>  <2000/1/28> 

JSTORM  <66/74> 

�

�

[ñG 8]. �U� I7 ä³_(Attribute);� �0C D E' ÅñÖ3* �ìE�. � Åñ 
Ö3* ge >�B� �7�'f [ª�| 3]� SG iD E'´ fillStyle() �,þì 
loadFromStyle() �,þ.� ge �B� �U� ä³_;� Í � � �'f i`#� ]
^�. � ÅñÖ3' 0þ¨�	�  .� �U 
6 �¦(�U� H³, »M, �0)� C Ë 
�M��. 
�

[ª�| 3] �U �0�� ýþ�
�

/** 	34� 56#78 ��#9:� ;<=� */

public class StyleEditor extends Container {
...

/** >? @9A BC#� DEF	 */

private JComboBox sizeCombo;
...

�

/** GHI JKL
M,NO 	34 P�(Attribute)M� QR�. */

public void fillStyle(Style style) {
...
String size = (String)sizeCombo.getSelectedItem();
StyleConstants.setFontSize(style, Integer.parseInt(size));
...

}

�

/** 	34 P�(Attribute)M� GHI JKL
M1 ST��. */

public void loadFromStyle(Style style) {
...
int size = StyleConstants.getFontSize(style);
sizeCombo.setSelectedItem(Integer.toString(size));
...

}
...

}

�

[ñG 8] �U �0� ÅñÖ3�
�



Java Coding Standard  Issued by: <���> 
Revision: <1.0>  <2000/1/28> 

JSTORM  <67/74> 

 

�

�

�89�89�89�89 ���:���:���:���: ;<4&;<4&;<4&;<4& =>:=>:=>:=>: 012012012012�

��

�

��B� wª* ïðB¢ C (� "Þ !:��. [ª�| 4]. ��  �� "Þ� ýþ* �
ìE�. 9.� =�| 2þ. Å5 �¢�� C Ë "Þ� c4QBg� 9��' �� i`¢
C  Ma c4�±�. =�| 2þì' �ª wª* a;�' 0þ¨�	�' �¥5 �U
� Y�÷ø� fõ�¢ 5�. �¥5 �U� fõ�' "Þ� aþ' *L Aá� >?� 
DefaultStyledDocument� Ö}�' "Þ�  ��' (��. ,- DefaultStyledDocument. Å� 
]� i`S3. � �~��  �!:� SG ��@ A�. 
�

public class DefaultStyledDocument extends AbstractDocument
implements StyledDocument�

�

w! AbstractDocumentT' �~�� Ö}�1 E�. ,e´ AbstractDocument' wª* =�| 
2þ. Å5 �¢�� C Ë �a c4� JF: �~��. � �~�' �o5 =�| �0. 
Å5 �+� ���' �~�O�. �T� �¥5 �U� fõ�' "Þ �~�� a;�G 
StyledDocumentT' ������ /¬� 2P��. StyledDocument' Y�. �¥5 �U� 
»MC D E/� �¼�. 
�

� �� � i1 Dg*¢ C (� E�. ]� \ªæ|(Element)� ¬Ã�´ \ªæ|T' (� 
U ö� Y� RI(piece)� è5�. Y�� RI�^ ��' Y� X$� *FN D/ E1 �
�' � 5 �3� Y3� *FN D/ E�. �� Y�, YL, �g#/ ,e RI� ¿ D E�. 
,e´ ��� =�|z�{|;� \ªæ|;� ��0R� �^�. ([,� 6]) ��0RT' 
(� ge \ªæ|;� "# ���' � �ß \ªæ|* E1 � ,e \ªæ|;� ô Ø \
ªæ|. ����' (��. ®� ;g 94 YL� "9� Y�� a;gf' (@ A�. 
�

[,� 6] \ªæ|;� �� 0R�
�
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�

�

\ªæ|* áP5 �V' "Þ� =�|� �� Ë \ªæ| �n� �â� ËY��. ®� ;
g gÔ ä  �ga �U���  24� �1 Ç�G õã5 , �g' \ªæ| �n9¢ 5�. 
, �g� ���1 E' YL�fa ��� \ªæ|9�' 1��. ,7 mw , YL X$� 
ä³� 5_
. CmC D' Eg/ , }. ��� ge ä  !:� ä³� Cm�N D' Ó
�. ,Gfa , �g* 94¬� \ªæ|;� �âg� (�TG Ö
 Ó�. ®� ;g , �
g� I �3* "# ge \ªæ| �n� �âg� E�G I �3N� 6A� ä³� !9�
G J� ËY��. �G¸ =�| z�{|.� \ªæ|' ge R�� û�f' �n* ��. 
�

,- >¹ i� f�;� �M�9 0þ¨�	�� "Þ !:� :`� S3. [ª�| 4]� 1

� SG �� r�s Y$� �� a;1 E�. � ��r�s� ge \ªæ|. ge �U� 
»MJ1 E'f� i` � n� �M��. ®� ;g [ñG 7]� SG “LÅõ”�T1 69� 
	 
p YL(�(/ ��� \ªæ|* ¿ D E�)� “ë�$ 128”�T' �U� »MJg 
E' Öø�. ,e´ �á. “ë�$ 128”�T' �U.� �U� 24� ]a�1 HI� S3. 
,4G “ë�$ 128”� »M� "� \ªæ|�* Cm�  M� 5R�/� �r¢ 5�. �7 
Ë ��r�s� �M��. ��r�s� ²±�� �( �U� »M� "� \ªæ|� �
`� I \ªæ|* Cm �Ê� 5R�/� �� �' (��. ]� 2
�T1 JgE' �� 
styleUpdated()ì updateStyleHash() �,þ.� ��r�s� 
ª� � Cm �Ê. Å
5 2ª û�f1 E�. 
�

[ª�| 4] 0þ¨�	�� "Þ ýþ�
�

/**

* U�V,WX ��(Document) YZ� ��. 	34- [\]� ^�

* _`� STZ � aHb /c def
(Element) /c 	34��

* "g#��A 2h��.

*/
public class StylishDocument extends DefaultStyledDocument�

implements DocumentListener {

�

/** def
/	34 ijA 2h#� k "gl�. */

private Hashtable styleHash = new Hashtable(); <--- 1��
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�

...

�

/** ��� */

public StylishDocument() {
super();
init();

}

�

/**

* Hmf
 -n
A 		, oe��. p� oqNO rs#��

* Paragraph1 ;tX� _`- 2%u]�� -n
A vE���

* w#9^�1 �xy, z{ t(|-}1 ~/��.

*/
protected void init() {

addDocumentListener(this);
addToStyleHash(getParagraphElement(0));

}

�

/**

* �/0 	34- ��u]� ^ _ 	34� "g#� �� def
�

* M- �� �g� STZ � aHb��.

*/

public void styleUpdated(Style style) { <--- 2��

�

// �/0 	34� "g#� def
M� ���.

Hashtable ht = (Hashtable)styleHash.get(style);

�

if (ht != null) {
Vector cleanUp = new Vector();
Enumeration e = ht.keys();
while (e.hasMoreElements()) {

Element el = (Element)e.nextElement();
int start = el.getStartOffset();
int end = el.getEndOffset();
Style check = getLogicalStyle(start);

�

if (check == style) {
DefaultDocumentEvent ev = new

DefaultDocumentEvent�
(start, end-start,
DocumentEvent.EventType.CHANGE);

fireChangedUpdate(ev);
}
else {

cleanUp.addElement(el);
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}
}

�

e = cleanUp.elements();
while (e.hasMoreElements()) {

Element bad = (Element)e.nextElement();
ht.remove(bad);

}
}

}

�

// DocumentListener ���M�

public void insertUpdate(DocumentEvent ev)
{ updateStyleHash(ev); }

public void removeUpdate(DocumentEvent ev)
{ updateStyleHash(ev); }

public void changedUpdate(DocumentEvent ev) {
int offset = ev.getOffset();
Element para = getParagraphElement(offset);
addToStyleHash(para);

}

�

/** 2%u78 �7l def
% a� �I ��l�. */

protected void updateStyleHash(DocumentEvent ev) { <-

-- 2��

DocumentEvent.ElementChange chg =
ev.getChange(getDefaultRootElement());

�

if (chg != null) {
Element[] removed = chg.getChildrenRemoved();
for (int i=0; i<removed.length; i++) {

removeFromStyleHash(removed[i]);
}

�

Element[] added = chg.getChildrenAdded();
for (int i=0;i<added.length;i++) {

addToStyleHash(added[i]);
}

}
}

�

/** t(|-}1 def
A 2%��. */

protected void addToStyleHash(Element para) {
AttributeSet attrs = para.getAttributes();
if (attrs != null) {

Style style = (Style)attrs.getResolveParent();
if (style != null) {
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Hashtable ht = (Hashtable)styleHash.get(style);
if (ht == null) {

ht = new Hashtable();
styleHash.put(style, ht);

}
if (ht.containsKey(para) == false) {

ht.put(para, new Object());
}

}
}

}

�

/** t( |-}1X def
A �7��. */

protected void removeFromStyleHash(Element para) {
AttributeSet attrs = para.getAttributes();
if (attrs != null) {

Style style = (Style)attrs.getResolveParent();
if (style != null) {

Hashtable ht = (Hashtable)styleHash.get(style);
if (ht != null) {

ht.remove(para);
}

}
}

}
}�

�

[e	
 5] U� V,WX �� V,_��

/** JTextPane� �� V��. */

public class StyleDemo extends JFrame {
private StyleEditor styleEditor = new StyleEditor();
private JTextPane textPane;
private StylishDocument doc;
private JMenu styleMenu;
private JMenu setStyleMenu;
private JMenu modifyStyleMenu;
private Hashtable styleHash = new Hashtable();

�

public static void main(String[] args) {
JFrame frame = new StyleDemo();
frame.setVisible(true);

}

�

/** ��� ��#$ JTextPane1 BC��. */

public StyleDemo() {

super("	34 k�");

doc = new StylishDocument();
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�

textPane = new JTextPane(doc); <--- 1��

setContentPane(new JScrollPane(textPane));

�

JMenuBar menuBar = createMenuBar();
setJMenuBar(menuBar);

�

setSize(800, 600);
}

�

/** ��A ���. */

protected JMenuBar createMenuBar() {
JMenuBar bar = new JMenuBar();

�

JMenu fileMenu = new JMenu("�4");

JMenuItem exitItem = new JMenuItem("��");

exitItem.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ev) {

System.exit(0);
}

});
fileMenu.add(exitItem);
bar.add(fileMenu);

�

styleMenu = new JMenu("	34");

JMenuItem createItem = new JMenuItem("� 	34 �M9");

createItem.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ev) {

showStyleDialog();
}

});

�

setStyleMenu = new JMenu("	34 hg#9");

modifyStyleMenu = new JMenu("	34 56#9");

styleMenu.add(createItem);
styleMenu.add(setStyleMenu);
styleMenu.add(modifyStyleMenu);
bar.add(styleMenu);

�

addStyleToMenus(doc.getStyle(StyleContext.DEFAULT_STYLE));
return bar;

}

�

/** 	34 ;<=�A E��. */

protected void showStyleDialog() {
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String[] options = {"��", "��"};

�

int opt = JOptionPane.showOptionDialog(this, styleEditor,

"	34 569", JOptionPane.DEFAULT_OPTION,

JOptionPane.PLAIN_MESSAGE, null, options,
options[0]);

�

if (opt == 0) { // "OK" pressed
String name = styleEditor.getStyleName();
if (name != null) {

Style oldStyle = doc.getStyle(name);
if (oldStyle != null) {

styleEditor.fillStyle(oldStyle);
doc.styleUpdated(oldStyle);

}
else {

Style newStyle = doc.addStyle(name, null);
styleEditor.fillStyle(newStyle);
addStyleToMenus(newStyle);

}
}

}
styleEditor.clear();

}

�

/** ��1 �,R 	34� 2%��. */

protected void addStyleToMenus(final Style newStyle) {
String styleName = newStyle.getName();
JMenuItem newItem = new JMenuItem(styleName);
setStyleMenu.add(newItem);

�

newItem.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ev) {

textPane.setLogicalStyle(newStyle); <--- 2��

}
});

�

newItem = new JMenuItem(styleName);
modifyStyleMenu.add(newItem);

�

newItem.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ev) {

styleEditor.loadFromStyle(newStyle);
showStyleDialog();

}
});

}
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