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� �������2004/12/11�� !Ruby/Tk����
"#��$%&'()*+,-�./0�120("
34+567*�

� Ruby�89:�;<7=!Ruby/Tk�>?@'("#
�A��B�.�>?@'�,�CDE��1���
F&GFHC4+IJ�
�$%&'(KF:)(,-
�./0�LM�NO+PQ�RJ4+567*�

� �
=SRuby/Tk�F&GFH$%&'(T*+U+
567*�(4/.�CV!A
��WXY,�/(
4=����

� Ruby/Tk�Z*+�[\Y,=S�]^_�ruby-list
`9H?aH:b�c4+567*�

Ruby����(1)

� dGefKbgh:KH@bij

� `8klmno4�<KF:p>.<`8klp>(...)
� qr�As=S�tugv� ( , ) �wxy�

� dGefKbz{��|�<KF:p>.new(...)
� }?:bFK~�initializeC*�p��`8kl

� �	E�`8kl��
� KF:`8kl       � <KF:p>.<`8klp>
� &?:~?:`8kl � <KF:p>#<`8klp>

Ruby����(2)

� Ruby��u��<������A(�6C#���C
� �u�����}�9��A5�dGefKb��4+
<���-<s���A(�

� �u���YA*���u��(����(�����
AdGefKb�(��y�

� �u�:}9@(����)��up���
� �9�'�u         � � ���!� _ �¡��
� vu(KF:p(DO) � �¢���¡��
� a�9£'�u       � $�¡��
� &?:~?:�u     � @�¡��
� KF:�u           � @@�¡��
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Ruby����(3)

� self � ¤¥¦��P§P¨��g.�u(��©y)

� KF:�vª � «KF:��Z6s
class KF: < «KF:

   def self.KF:`8kl(...)

          ...

   end

   def &?:~?:`8kl(...)

          ...

   end

end

� ¬e­9' � KF:�®-¯°�`8kl�±�-
module ¬e­9'

   # KF:CD²�`8kl�vª

end

Ruby����(4)

� Mix-in � ¬e­9'�
��®-¯U
class KF:

   # vª�&?:~?:`8klC4+®-¯U

   include ¬e­9'

   # vª�KF:`8klC4+®-¯U
   extend ¬e­9'

end

� KF:(vu)vª�³:
class CLASS1

   class CLASS2

      CONST_VAR = 0
   end

end

 ´ CLASS1::CLASS2C/CLASS1::CLASS2::CONST_VARC/�
µK¶:

Ruby����(5)

� G�kK
� ·�¸¹
��C�-
� G�kKYº/=!»)�:}9@�¼½

x = 1

object.method(...){ p x } # G�kK�¾� x CD�

� G�kKtu���¿4+mno.�CYy�

� ¸¹
dGefKb (Proc)
� G�kKCD²��vª7=!»)�:}9@�¼½

class HOGE

   def self.hoge(proc_obj)

      proc_obj.call(2, 3)

   end

end
x = 1

HOGE.hoge(proc{|a, b| p a*x + b}) #=> 5 �oÀ

Ruby����(6)

� Object#instance_eval
� ÁÂ9£�dGefKbYselfCA�ÃÄ��Å�0=
!G�kK�ÆÇ

� �9�'�u�:}9@(¼½4+*��C�ÈÉ
x = 1

p @foo  # ��EÊ� self (  object) Ë �

        # &?:~?:�u @foo

object.instance_eval{

   p @foo  # object �&?:~?:�u @foo
   p x     # G�kK�¾� x CD�

}

# do Ì end ���G�kK�ºÍ

object.instance_eval do

   p @foo  # object �&?:~?:�u @foo

   p x     # G�kK�¾� x CD�
end
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Ruby/Tk����

� Ruby/TkC�
� Tcl/Tk��GUIF&GFHC4+Ruby�ÎU¯�6(�
� Tcl/Tk�:KH@bÏÐ�F&GFH�ÑÒ.Ó+�1
���Ô/.�CY�
�

� Tcl/TkC�
� Tcl : _ÕA:KH@bij(Ö×�Î¯UJ�ØW)

Tk  : TclJ�GUIÙ9'Úkb
 

� Â?@'�ÛÜ�GUI�Ý{�
��C�Þ^
� ßàá�âJãYä5ä
��åu�æçefkb±è
� �é-As=SÎUê+��Yßàëì

    í î§@�aFï?aYð.�Y�
      ñò�Tcl/Tk�dGefKbgh��A*

              ó
 

Ruby���dGefKbgh�ô��-]¸_�!!

�	
�(1)

� æçefkb(widget)
� Window Gadget�x
� GUI��õ��A�0/��
���½Z

  í ö÷A���
���ø��½!A*!°
    æçefkb��A*

� æçefkb�«ùúû
� '9b(root)æçefkb�üC4!ýþ �{.�

  í æçefkb �æçefkbÙH9��
� ýþ �»)�$%&'³:���� 4!(�Y�� �
æçefkb³:��æçefkb���p�A�

� æçefkb� .=S�1�ù ( 7=��� � ��

� ed`bH 9e	
 �
� æçefkb� )� �(�� 

� æçefkb��ed`bH 9e � ¥ �)/	
 � � �
=+ °+ö � 7=�� � ��

� ¥ ���- u Y� � � � ��

�	
�(2)

� & ?b�
� ö�(æç?læÂ:��) ��o �.Ó+� ��

  í KHkK� æ:� Ô�Ú9 9l/0��À�	 � �
    $ 9�: v�æç?læ�H>& ×�  !"

� £&?l (£&? ç?a# )
� �& ?b��4+�æçefkbY�����$� � %
� �/� v.��C��!�1� v��C& ' '

� & ?b'9@�
� & ?b�Wz� 2�1=�¤¥.�!°�(�� (
� µ&l'~:K ö � ã�A*(�)*+ " ,- ) (¤¥
� ��'9bæçefkbY 7=!C
�./ �� 01

Hello, World!!

� �� �$%&'2 3  (hello0.rb) �Ý{

require ‘tk’
TkLabel.new(:text=>’Hello, World!!’).pack
Tk.mainloop

� } ?l@�?@b�	  ruby hello0.rb �·�
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�
���

� require ‘tk’
� Ruby/Tk�F&GFH� U¯U4

� rootæçefkbYPÔá�z{7=�
� ð A5 Tcl/Tk�F&GFHY 4A* è� F9�� 6 7

� TkLabel.new(:text=>’Hello, World!!’).pack
� rootæçefkb�ù C4+8 labelæçefkb�
z{ 45�)9 :;<

� text ã���= �Hello, World!!’� v 

� packed`bH 9e �I + )	
 � �

� Tk.mainloop
� & ?b'9@� Ô� >
� rootæçefkbY .� - 4A*�� ? 01

label������ (TkLabel���)

� ����!�ö÷(,�*�1=0� è� )� .���
!°�æçefkb

� vy�A ã = (d@Â ?@ )�A
� text    :: .�����gv��
� font    ::��� �J*�$ ?b�gv�� �
� bitmap  :: .��� bitmap 9~�gv#
� image   :: .�ö÷ 9~�gv�� #
� compound::���Cö÷C� è ��gv� ���

������������

� ßàB
widget_class.new(parent, arg, ..., options){ ... }

parent  :: «CA�æçefkbdGefKb
         (wxy�wxE�«�'9bæçefkb)

arg, ...:: æçefkbKF: ��tuC
         (LMC.�������æçefkb�U)

options :: < ãp= > => < ã�= > � Hash
         < ãp= > �Â? '�!�����Å���

G�kK:: z{4!æçefkbdGefKb�]*+
        instance_eval�ÆÇ
         ( �G�kKtu�®��C(�
�DE
          1� è�z{4!æçefkbdG6
          efKbY��7=�)

��+�� !+pack�"

� new�tu�U
TkLabel.new(:text=>’Hello, World!!’).pack

� G�kK�RJ
TkLabel.new{
  text ’Hello, World!!’
  self.text(‘Hello, World!!’) 
}.pack

� G�kKtu�RJ
TkLabel.new{|obj|
  obj.text ‘Hello, World!!’
}.pack

� new�tuCG�kKC� JF
TkLabel.new(:text=>’Hello, World!!’){ pack }
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#$%� !&'(��)%�*+

� tu��gv�ðJ4+æçefkb�z{4! �:
G�kK�ÆÇ

� new`8kl�tu�4/gv�
A* ã(= ��
� ���æçefkbz{E� v7=� ãYC = ��
� tu��gv��|�æçefkbz{CDE�ðJ7
=����4�G�kK��� Ý� � .�æçG H ��
efkb� ã� �A�!°= I

��������� !

� æçefkbdGefKbwidget�� ãgv=
� widget.configure( ã= =>val, ...) : -��J widget
� widget.configure( ã= , val)      : -��J widget
� widget. ãp`8kl= (val)       : -��J widget
� widget. ãp`8kl=  = val      : -��J val
� widget[ ã= ] = val               : -��J val

 

  K ã�Â? '�!�����Å��= �
 

(A) widget�text ã���=  'foo' �4!* è6
  widget.configire(:text=>'foo')

         �!� widget.configire('text'=>'foo')
  widget.configure(:text, 'foo')

         �!� widget.configire('text', 'foo')
  widget.text('foo')
  widget.text = 'foo'
  widget[:text] = 'foo'�!� widget['text'] = 'foo'

���������,-(1)

� æçefkbdGefKbwidget� ã"3=
� widget.cget( ã= )
� widget. ãp`8kl=
� widget[ ã= ]
     gv4! ã� �� .= L� M

� widget.configinfo
     widget���A.Ó+� ã�Z*+� �*B== N�

  /�OP( �� )� ��A �� .QR � M
� [ ãp= , d@Â ? 9~ 9:p@ # � , 

  9~ 9:KF:# � , $ 'b�� �# � L� ]
� [ ã� p= ST , ã� p= UV ]

� widget.configinfo( ã= )
     gv4! ã�Z*+�= configinfoCDO � .OP M

� ���������,-(2)

� widget.current_configinfo
     widget���A.Ó+� ã�Z*+�=

  { ãp= => �L� , ... }C*�Hash� .M

� widget.current_configinfo( ã= )
     gv4! ã�Z*+�= { ãp= => �L� }C*�
     M �U�D W Hash� .M

  

(A) widget�text ã� � !* è= OP X 6
  widget.cget(:text)�!� widget.cget('text')
  widget.text�!�widget[:text]�!�widget['text']
  widget.configinfoY . �/0M � YZ
  widget.configinfo(:text)

           �!�widget.configinfo('text')
  widget.current_configinfoY .M Hash/0YZ
  widget.current_configinfo(:text)

           �!�widget.current_configinfo('text')
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�������.//012

� ©M�A !æçefkbwidget���
widget.destory
Tk.destroy(widget)

� �Eá� 4A*���.�6sA0 �©M�� ��
  í ed`bH 9e � ¥/0 ¾.=S�*	
 � � [

(A) packed`bH 9e � ¥4+*!æçefk	
 � �
bwidget� ¥/0 ¾.�� [

widget.pack_forget
widget.unpack
Tk.pack_forget(widget)
Tk.unpack(widget)
TkPack.forget(widget)

34�5678

� hello0.rb�º
 �+� ã�"3Ï� � 1�\ = I ]

� TkLabel.new���(� � Ï.C��A�D ^ _

� Tcl/Tk�labelæçefkb� ­µ'�X��	`
� ã� A��= OP Tcl/Tk� ­µ'�X��Y ·	` a
� �Ruby/Tk��� '04/12/11 --  "#���C*�$%
&'(seminar2004/seminar-text.sjis)��Tcl/Tk�	
­µ'� J ��C*� Y,���"3.��C` b � c

� àjd (ShiftJIS)�I���,=SMÈÉe
� ruby -Ks hello0.rb C*����d@Â ?�<sA@
s=SSyntax Error�A�y�ã¢

� $%&'�§s��(�Z�¸f
(sjis-test-main.rbCsjis-text.rbC��� �"3A )

irbtkw.rbw(irbtkw2.rb)9:;�567

� g(��thread �� )�.��Tk�& ?b'9@YÔ�
*+*�irb

� Ruby/Tk�&?~FK çG� Ýy�� G

� exit} ?l���	 rootæçefkb� �(�� 01

� }?89'�§(Ruby/Tk�Ý0=+]-�} ?l	
@�?@b�irb�Ô/4!E�zO�thread �5h
�bFG'�� y�i

� irbtkw2.rbw��ÃÄ�è �+j $KCODE(PÔ v 

� 2  C NY *�CY,-�.k l m (^_^;

<=>�

� $ ?b�gv.�!°� ã� =
� family : $ ?b$%ïH9p�
� size   : ��A0 &?b>& gv�n o !

         ��A0�K¶'>& gvp !
� weight : 'normal' or 'bold'
� slant  : 'roman' or 'italic'
� underline, overstrike : 1= =��q r

� gv ÍB
� ���gv�  : [family, size]

               �!� [family, size, style, ... ]

    style�Â? '�!������ �*B=/� 2
    normal/bold/roman/italic/underline/overstrike

 

� Hash��gv : { ã= =>�, ... }

    underline, overstrike���true/false
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<=>�9?@4�5678

� TkFont.families`8kl��RJy�A$ ?b�
$%ïH9�� Y y�s at

� labelæçefkb�font ã� Ý4+U��= G

� gv7=!$ ?bY 4A* è�Â: �� �� 6 �� u
4! $ 'b�$ ?bYJ*0=�� # � �

� $ ?b� � - 4!-� u�æçefkb�� I v M �
�$ ?b ¥�.�A0�w. � � TkFontdGefKb

�RJ�xy

     í Ruby/Tk��� '04/12/11 --  "#���
       (seminar2004/seminar-text.sjis)�
      �$ ?bdGefKb�� C� z

    1� �>?@':KH@bC�"3z

ABC�D'����

� Î¯U�bitmap ¾�dGefKb�z{YLMN

� TkBitmapKF: : kb k@{ 	 ( �ö÷| )&`9e
� Tcl/Tk�’bitmap’� ­µ'�"3	`

� TkPhotoImageKF: : $'�F9&`9e
� Tcl/Tk�’photo’� ­µ'�"3	`

� ñò��PPM/PGM, GIF�> 9bo
� Tcl/Tk�ImgÐ�� ���N$ 9 kb} � 	 ^~

( ImgÐ��ActiveTcl� �=�Q  )
require ‘tkextlib/tkimg’�{ A0RJy��

� >?@':KH@bphoto-def.rb�vª�"#��
z{4!TkPhotoImagedGefKb�labelæç
efkb�image ã�gv4+ 7�+U��= �� e
70��compound ã�I +���Cö÷C�=
DE� 7�+U���� e

������EF93G78

� Tk�æçefkb�RJ � . ¬A � #

� ‘widget’C*�$%&'Y ¬�F? 9$# ��

� ¬:KH@b�89:� 4�1=�� 4+# �� I *
·�.��CYy�
� dHe '�$%&'�� .� s��A*���� I j
$%&'� 4+4�� �ÑC��A*� ��

� ·�� Y�� SA*��� �� +*�* �� � ��
!°� ¬�·��/A- 5A +*�$# �
� à � Y -!s=S� A4� £9e ?�� �� � �� � @

4+U��]
(Ruby1.8.2�;<�(�Yseminar2004� �,�� )

� æçefkb ¬ ¾�(Ü �Ô5>?@'Y u# N � �
,��� 4+U��] e

GUIH(I�J>I�KA>�

� æçefkb���

� ã� v=  

� æçefkb� )�

� £&? ç?a#

 LMN��*+��OPQR��ST�UVWXYZ

� >?@':KH@b����
 (C-,�B¦¨�^�4A5+�*)
� entry-bind-a.rb C entry-bind-b.rb
� pack-order-a.rb C pack-order-b.rb
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button������(TkButton���)

� (RJ �ä*æçefkb/(� �� _

� KHkK.�C 7=!¸¹
�·�.���

� .�¸¹
��� command ã�Å��=
TkButton.new(:command=>proc{ ... })

TkButton#command{ ... }           ...A�

(È) Tcl/Tk /0�� Ruby �mno4� (}9'£kK)�ú �¸¹
��j
TkCallbackEntry�>GKF:�dGefKb� 7=� ¥7=���� �
TkCallbackEntry#cmd��- ¸¹
�®-o.�CY�
����

� hello0.rb�TkLabel�TkButton�� 4�I
~?�KHkKE�� �Hello, World!!�C

oÀ.����4+U��e

pack�DB�[\]C�^

� Tk�( §� ) ( �I =�ed`bH 9e� �� j 	
 �

� )� gv��A5� � ¥þ �gv.�� �� � � �

� � 
 ¬ '�C*�#� �ß *+PÔ )� �� # �   �
� ���� 
� æçefkb� �I =��� j ��
� �¢
7��|�æçefkb�>& � 4*�� ! "

� )� �� 
� �!°� -o7=!���� 5 ��
� ) >&� �� ! >= >&���� !

� 
� ��
� IJ�¡ ��
� � 
 � � -§s+� � ) �¢B � �� �£ 5 ¢B � �� 5
-o.  í -� 
 (¤ � �� ¢B

_`ab�cd

� sided@Â ?��- -®�� ��gv@ 5 �
� gv�¥top/bottom/left/right (����!�Â? '�gv� )

        $ 'b�# � top(��)

����

�����
����

����

top

����

����

��� !
����

right

��                 

��                 

��� !
����

���
���
���

����

_`ab�ef

� expandd@Â ?��-� �>& � Y,�@ ¦§ ! ¨©
C
� ) �¢
7�Ð�.�/��/�gv� ��
� gv�¥true/false

        $ 'b�# � false(Ð�4A*)

����
(:side=>:top)

����

false
"#$%	

����
(:side=>:top)

����

true ����
(:side=>:top)

���� :side=>:top!&'(
)�*x+,(-./
0(%	��1

234!��!56
7-:expand=>true!
����89:51

:expand=>true!��
��8;<=>*23
4!��!567$�
���89:51
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12ab�ef

� filld@Â ?��-� )@ � �� > �E�����
�Ð�.�/��/�gv����

� gv�¥none/x/y/both (����!�Â? '�gv� )

        $ 'b�# � none(Ð�4A*)

?@��
ABCDEFGH)

����

none

x

y

both

12ab�_`

� anchord@Â ?��-� )@ � �� > �E����
� ) ����� � ).�/�gv� �� ���� �
� gv�¥center/n/ne/e/se/s/sw/w/nw                       

        $ 'b�# � (center)    (����!�Â? '�gv� )

?@��

nw     n     ne

w   center   e

sw     s     se

center

n

ne

e

����    

 I+J$?5KL(;M7<1 

gh�ij

� padx,  pady  : �¾ � � ¼���� � ¨ª a

� ipadx, ipady : �� � � ¼���� � ¨ª a

� �� Z���Å�! è��1= =� « 6 q
¬(�) �� ­(�) � gvCA�� ¨ª

� � � ������I�/������ � ¨ª
)7=!æçefkb� 2®

� pack-pad-sample.rb�Ô/4+�� �X+U��¯ e

_`abkcd%lN�&l�m

� �  A�� Y©é.�C
�¤¥�¦§ T ��

  pack�no�pq  r s�t�uvws12

� �  4!-�4A*°" T

� »Yä*(��$'>& �±²³ ! ��

� - Y© §A è��1�.Ó+�I +�
¤ �� ´ 6
�6s¢
5��

� - Y �A=S�� �B�¤ �� µ 5�� r¶

 K �� 4!]  pack-order-a.rb C pack-order-b.rb C� *·
�ë*o1�e
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xy_`

� pack� � ���A )Y��5�
�/2 ¸ � _

button button

button button

xy_`

� pack� � ���A )Y��5�
�/2 ¸ � _

� Ü�� � ��©y�¦§ � e
� �Z� � � hC h� )� �C¦§ � ¹� º� � »¼ ½¾
.� 9:Y *¿ �  (��ed`bH 9e �I� ��	
 � � :;)

           ó

  frameæçefkb(TkFrameKF:)�oÀe

button button

button button

frame������(TkFrame���)

� ��( u�� )æçefkb� ).�!°� C.� ¦§
��C� áC4!æçefkb�Á

� æçefkb��C�-�Ý�!°�J*0=�
(V4* èæçefkbKF:�Ý� �( CA�� Â ¦§ )

� )� �: 9>C4+I =��C(,�� Â Ã j

 K frameæçefkb�I + ý���� ).�Ä �

button button

button button

button button

button button

frame frame

z{|�}A~���

� �¦¨�>& �NO+ �¢
7�PÔ./ ! ¦§ ÅÆ
   í E �1=�� � 9:(���Ç È ¿

   (A) labelæçefkb������ .� �I �
     æç?læ>& Y� 7=+ �C/���! I È

� � v�.��C��1= �� �>& �2  NÉ 3Ê !
7=A5A���

  < �æçefkb¦§ >.pack_propagate(false)
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radiobutton&checkbutton

� radiobuttonæçefkb(TkRadioButtonKF:)
� Î�A !radiobutton�¦/0�Z6s� y���
� DOTcl�u� - +!æçefkbYÎ�A�Ë Ì
� E� ~? C� v4!���� � Í  Tcl�u���

� checkbuttonæçefkb(TkCheckButtonKF:)
� fkK�� ON/OFF� vÎÏ 
� ON/OFF1= =� ���� vy�q ÎÏ  
� �NO!�� - +0=!ÎÏ Ë Ì Tcl�u���

                ó

       *B=�æçefkb(�
   �ÎÏ Tcl/Tk��?$�¼�

                ó

  Ruby/0���Ï +µK¶:.��_

TkVariable���

� RubyCTcl/Tk ��uC� � s� Ð Ñ Ò
)A) v = TkVariable.new

   TkRadioButton.new(:variable=>v,
                     :text=>’FOO’, 
                     :value=>’foo’)

� Tcl/Tk ���.Ó+���CA��C�ÈÉ� e

� µK¶:`8klÓ
� value, value=     : ���C4+� Uº
4
� numeric, numeric= : u�C4+� Uº
4
� bool, bool=       : �C4+� Uº
ÔÕ 4
� list, list=       : Tcl/Tk�H:b(Ruby��Array)

                    C4+� Uº
4

� trace� v4+���º
 �EA��øv�¸¹ \

�mno.���.��C(y�

TkVariable�U����

� RJy�A ùÖ×

     &, |, +, -, *, /, %, **, =~, ==, <=>

� � �2 A irb � 4+U��� ] e
  

  v = TkVariable.new(3) # ���Ø "3"� v 
  v + 4                 #==> 7
  v / 2.0               #==> 1.5
  v.numeric *= 2        #==> 6
  v.value               #==> "6"
  v.numeric             #==> 6
  v.value += 'aa'       #==> "6aa"
  v.value               #==> "6aa"
  v.value *= 3          #==> "6aa6aa6aa"
  v.value               #==> "6aa6aa6aa"
  v.numeric             #==> ERROR!!( ¾WzA )

entry������(TkEntry���)

� ��À���!°�æçefkbD

� � � o3 4  : TkEntry#get�!�TkEntry#value

� � � v3   : TkEntry#set�!�TkEntry#value=

� textvariable ã�= TkVariabledGefKb�Å��
�C��TkVariabledGefKb� O+ á�µ. Ð�
K¶:.��C(y�
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����

� � ���A(��Ý +U��2 ¸ e

 (print ~?�KHkK���À4! �oÀ� OP )

� I�(�
   TkLabel, TkEntry, TkRadioButton, TkCheckButton,
   TkFrame, TkVariable

text������(TkText���)

� Ú:b � áC4! 
�æçefkb� �� �Á �

� �C��»)C� ¥.�ed`bH 9e� 	
 �

� &`9eÏæçefkb� °¯U(y�Ù

� 1��� ç~C4+I��Ñ�� ±
��½Z7# Ú

� Ú:b����²×A ã� vy�� =  

    í ����"�������EF9,-
� 
���+�	4
=A*���à�����wx�
� �Ruby/Tk��� '04/12/11 "#���� ��	,-ÛÜ

 (A) require ‘tk’
     t = TkText.new.pack
     TkButton.new(:text=>’output’, 
                  :command=>proc{print t.value}).pack
     Tk.mainloop

scrollbar������(TkScrollbar���)

� Ü �J*0=��C� �� Ý/ Þ

� ��:K�9'y�A��æçefkbCÎUè./
�+J*�j

� :K�9'y�æçefkb�� �`8klY2 ��
� xscrollbar(scr)

   tu�Å�!scrollbaræçefkbscr�
   h�:K�9'£9C4+I���� v.�º�  

� yscrollbar(scr)
   tu�Å�!scrollbaræçefkbscr�
   h�:K�9'£9C4+I���� v.�¹�  

scrollbar�������R�"

� textæçefkbC 7�+U��ßà e
� :K�9'�U¹

scr = TkScrollbar.new.pack(:side=>:right, :fill=>:y)
TkText.new{
   yscrollbar scr
}.pack

� :K�9'¹º
xscr = TkScrollbar.new.pack(:side=>:bottom,:fill=>:x)
yscr = TkScrollbar.new.pack(:side=>:right, :fill=>:y)
TkText.new(:wrap=>:none){
   xscrollbar xscr
   yscrollbar yscr
}.pack

 
�4+�*�(���:K�9'£9� )Y *� áâm e

               ó

  grid�DB�[\]C�^���
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grid�DB�[\]C�^

� �(row)C�(column)� )� ¥� �  ã� �� )� �

� gv ��
� �Ü»�gv4+*5 ��

Tk.grid(widget1, widget2, ..., options)

� æçefkb C��C��»)Í (¶')�gv.� ��
widget.grid(:row=>�, :column=>�, opt=>val, ... )

� ¶'( == )� ��)��� ) v�  
   í stickyd@Â ?�gv@

� ¶'��� �»)CÐ�C�ú.� v����  
� pack�fill, expand, anchor�è �!��A(�j

            ó
stickyd@Â ?�gv�C� ��@ ¯
  grid-sticky-test.rb �"3

grid�R�"

� :K�9'£9<
 Ú:bæçefkb¹º �
xscr = TkScrollbar.new.grid(:row=>1, :column=>0, 
                            :sticky=>:ew)
yscr = TkScrollbar.new.grid(:row=>0, :column=>1,

                         :sticky=>:ns)
TkText.new(:wrap=>:none){
   xscrollbar xscr
   yscrollbar yscr
}.grid(:row=>0, :column=>0, :sticky=>:news)

� ~?� )� ¹º�
Tk.grid(TkButton.new(:text=>’button 0,0’),
        TkButton.new(:text=>’button 0,1’))
Tk.grid(TkButton.new(:text=>’button 1,0’),
        TkButton.new(:text=>’button 1,1’))

�DB�[\]C�^��5���

� ���z{��%��$���DB�[\]C�^9
:7�&���8

� ÎUè �+ ¥4!* è��j � 6 frameæçefkb
�I + ¥Ü»�Ý-� ¥Ü» C��Z�ed� � Í
`bH 9e �J*��C	
 �

� �ÎUè �A*C· �
A*�Cë ! è�Ij L 6
�Ó
(�
� placeed`bH 9e	
 �
� canvasæçefkb � °¯Uæç?læ )� Ù �

 

  ���A�

�A>E�>I

� & ?bWz��4+�ÔÝ�� (}9'£kK)� v'
.�(}9'£kK¸¹
�£&?l.�)�C

� GUI���/*+���VW����
  í [Aä GUIÝ{�!°�� s+ =A*i . å

� 5�æçefkb��1= =� P�£&? ç� q � #
?a� $ 'b�½Z# �
 (A) buttonæçefkb

      í æ:� ~?	 � D( ~?¬� )Y 7=!A0S�æ
        command ã� v7=!¸¹
�·�.�=  

      entryæçefkb
      í Ú9�ÀYA7=!0��N.���� �.�ç

                   ó

   ×�æçefkb��|á
�C4+� §�(�E ´
GUI � NVè l /ÔÝC4+#�! è�©é6 /© §´

13



  

 

�A>��!�

� bind`8kl�I�
(A) require ‘tk’
     label = TkLabel.new(:text=>’hoge’).pack
     label.bind(‘ButtonRelease-1’){puts ‘hoge’}
     Tk.mainloop

� £&? ç?a��*!*� �# é targetC.�C
�
� target.bind(& ?bÂ9 ?:� ¿ , ¸¹
)
� target.bind(& ?bÂ9 ?:� ¿ ){ ¸¹
 }
� target.bind(& ?bÂ9 ?:� ¿ , ¸¹
, tu, ... )
� target.bind(& ?bÂ9 ?:� ¿ , tu, ... ){ ¸¹
 }

                      ó
  

�£&? ç?a �# ê éë_ Ü�æçefkbO A*� �ì _
�& ?b Â9 ?:  +� ê ¿ ë í_ ��º5� �_
�tu_ �¿.�í _ �1�A(�YLMA� �í _

�����4! \Y£&? ç?a¥ � &?bî # ï o e 

A�>� C¡>�

� ¸¹
� - +�� ��gvË Ì Îð

� gv ÍB
� & ?b³~9?�

    ðè.�& ?b� �gv� �ñ

� & ?b³~9?� �� �
    & ?b³~9?�ðè.�& ?bY� �� �� � � ³
    ¹4+Wz4! �gvß Îð

� ì& ?bò �
    & ?bÂ9 ?:�±è��4+<s!�p��1� ¿
    �±è�*B=YWz4+(�� ì& ?bYWzò �
    4! CUA.Îð
    (TkVirtualEventKF:�TkNamedVirtualEventKF:)
                                   ó
                               Tcl/Tk�vª U� ì& ?b�ó ò �
                               dGefKb .� èA��RJô 6

A�>�¢£C>(1)

� �§wxy�A � Í����2 B

  MOD-...-MOD-TYPE-DETAIL

� TYPE   : & ?b� �� �
  

   Activate               Destroy            Map
   ButtonPress, Button    Enter              MapRequest
   ButtonRelease          Expose             Motion
   Circulate              FocusIn            MouseWheel
   CirculateRequest       FocusOut           Property
   Colormap               Gravity            Reparent
   Configure              KeyPress, Key      ResizeRequest
   ConfigureRequest       KeyRelease         Unmap
   Create                 Leave              Visibility
   Deactivate

� DETAIL : & ?b�� 9�
  �S�Ú9�À& ?bA0 7=!Ú9�p �A � õ ö
          æ:KHkK�,=S 7=! ~?�	 õ � À÷

A�>�¢£C>(2)

� MOD    : & ?b� ù� øù
  

   Control       Button1, B1      Mod1, M1      Meta, M
   Shift         Button2, B2      Mod2, M2      Alt
   Lock          Button3, B3      Mod3, M3      Double
   Extended      Button4, B4      Mod4, M4      Triple
                 Button5, B5      Mod5, M5      Quadruple

  

� & ?b³~9?�� A
‘a’, ‘KeyPress-a’

  Ú9 9l�� ’a’C*�Ú9� 4!õ

‘KeyRelease’
  Ú9 9l�Ú9� (��Ú9/�\ A*j )Y 7=!æ

‘1’, ‘ButtonPress-1�
  æ:� ~?	 � D( ~?¬� )� 4!õ
  (u��U�Ú9��A5 ~? CXA7=�� À÷ )

'Control-Shift-Alt-B3-Double-KeyPress-Return'
  ControlÚ9, ShiftÚ9, AltÚ9, æ:� ~?�	 ­�
  DE� 4AY0�õ ReturnÚ9� � ¹� *!| ß ú

‘B1-Enter’,’Button1-Enter’
  æ:� ~?� 4!�� �� æ:�98'Y	 ¬� õ ÎÏ 	
  æçefkb � �4!� û
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¤C¥���¦§l�¨©ªW#$

� Wz4!& ?b�Z*+� A (LM� 9� OP
� & ?bYWz4!æçefkb�� _
� & ?bWzE� æ: &?~� ñ�� 	 o ü _
� �À7=!Ú9�Ú9Â? '�� _

                                 ���A�A�

� bind`8kl��tu��gv.�
� bind(evseq){ ... }�����tu�gvYA* è6

    í TkEvent::EventdGefKbY¿7=�

� ��tu�Ygv7=+*� èDEN� 6
    í gv�NO! uC � Y¿7=�E �ñ OP

   K & ?b~&@� 4! � ��� u� 9�OP �ñ
   Tcl/Tk�bind� ­µ'�"3.��C	`

TkEvent::EventD'����

� .Ó+� � � �6dGefKb9�OP OP Q
� ��A / �A /��& ?b~&@�OP r OP � u�
� bind`8kl�tuY .�¸¹
� 4A*Ê��� u�
¸_6Y�©LMA ��¤¥4+4��§� *OP �

(A) proc{|ev| ... }
ev.widget : & ?bYWz4!æçefkb�

ev.x      : & ?bYWz4!� X ñü (æçefkb Y Ê¬� ý )

ev.y      : & ?bYWz4!� Y ñü (æçefkb Y Ê¬� ý )

ev.rootx  : :KH9? �� X ñü (:KH9? Y Ê¬� ý )

ev.rooty  : :KH9? �� Y ñü (:KH9? Y Ê¬� ý )

ev.char   : Ú9 9l� 7=!Ú9���� õ

ev.keysym : Ú9 9l� 7=!Ú9�Ú9Â? '� õ �

                              ���A�  

A�>�«¬­®�¯° !

� bind`8kl��tu�  í ßàá�����gv
 ( � è��ª QR6 split4!1= =YtuC4+ =�q þj )

� %) Yy�A\ ’%’+ ��D
   í TkEvent::EventdGefKbCD²��� .M

%W    ev.widget´
%x    ev.x´
%y    ev.y´
%X    ev.rootx´
%Y    ev.rooty´
%K    ev.keysym   ´ ���A�

� tu���¦�’%’+ ��D
    í y�A0%) Y· 7=�\ �
      () ����\ Tcl/Tk � ���CA�� OP�L )

� 1��
    í Tcl/Tk � �� 4!���Y¿7=�� �L \

A�>�«¬­® !#$�"

(A)tgt.bind(seq,'%W','x%W','%x %y',123){|a,b,c,d,e|
    ... 
 }

    ‘%W’           ´    a ::= & ?b� YWz4!
                                 æçefkbdGefKb

    ’x%W’        ´     b ::= 'x'+æçefkb�³:���

    ‘%x %y’  ´ ’%x’  ´ c ::= & ?bWz�� X ñü

             ´ ’%y’  ´ d ::= & ?bWz�� Y ñü

    123       ´         e ::= ���"123"

     K �o+
!² labelæçefkb��£&? ç?a �# A
    å4 4+��� � 4+U��øn A ] e
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¤C¥����±�

� �·�4+� ~?�KHkK.�C��A�N� � _
� ì4! � 4+U��¯ � ] e� �

  

   frame = TkFrame.new(Tk.root).pack
   b = TkButton.new(frame, :text=>’foo’,
                    :command=>proc{p :foo}).pack
   b.bind(‘ButtonRelease-1’){p :bind}
   frame.bind(‘ButtonRelease-1’){p :frame}
   Tk.root.bind(‘ButtonRelease-1’){p :root}

¤C¥����±�

� �·�4+� ~?�KHkK.�C��A�N� � _
� ì4! � 4+U��¯ � ] e� �

  

   frame = TkFrame.new(Tk.root).pack
   b = TkButton.new(frame, :text=>’foo’,
                    :command=>proc{p :foo}).pack
   b.bind(‘ButtonRelease-1’){p :bind}
   frame.bind(‘ButtonRelease-1’){p :frame}
   Tk.root.bind(‘ButtonRelease-1’){p :root}

� :bind, :foo, :root� �oÀ7=!�B³
  

    í �(�A¼___
  

� A ��& ?b� u�¸¹
Y�S=��/¼D � � _
� A £&? ç?aY º
7=A*�/¼ # � _
� $ 'b�£&? ç?a� �
A*�/# � # _��
� A¼rootæçefkb�£&? ç?a��·��# _
� A¼frameæçefkb�Z*+�·�7=A*_

�A>�£I[��

� � �·�4+U�C�2 ��
   p TkButton.new.bindtags

  ���A �Y 7=��B2 � M
  [ #<TkButton:0xb7bf7540 @path=".w00000">,
    TkButton, 
    #<TkRoot:0xb7bdfe7c @path=".">,
    #<TkBindTag: all> ]

                 ²

  �=Y�A>�£I[��CmS=�(�
               ||

£&? ç?a�ðJ�y Ï � .�
þ# ³� 	 
�

�A>�£I

� £&? ç?a��# é � £&?l~a

� £&?l~a�A�(�
� æçefkbdGefKb
� æçefkbKF:
� TkBindTagdGefKb
� ��� (ãgv�y�6Y� *�¸ �M.���þ Ð Ýxy)

� }9'£kK�·�
� £&?l~aH:b� ��£&?l~a� 7=!£³ ��
&? ç?a�·�#

� £&?l~a�]*+·�7=��� ¢�($ � DE
� '9'���- AÂ9 ?:gvÑ� ����� 9� ¿ ±²
70���- /0vª4! Y �CA�: � ±²
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E<=¥���A>�£I[��

� ñò�æçefkbY½Z£&?l~aH:b
� æçefkbdGefKb (P§P¨)
� æçefkbKF: (P§P¨�KF:)
� æç?læ� {.� »�æçefkbB ��

  ( �SA rootæçefkb)
� TkBindTag::ALL

  (’all’C*������N.�TkBindTagdGefKb)

� Z�-� �² buttonæçefkb� 4! �oÀ�] A
� £&?l~aH:b� �,�æçefkbdGefK²

b�£&?l4!}9'£kK

� �M �,�æçefkbKF:�}9'£kK|ÀÁ W
(æçefkbKF:� $ 'b�}9'£kK# � )

� �M �,�ÀÁ W� rootæçefkb�£&?l4!}9
'£kK

 � �·�YA7=! C*��C³ ¯�

�A>�£I[���*+

� £&?l~aH:b�bindtags=`8kl�� yI

(A) widget.bindtags = [widget, widget.class]
  

� æçefkbKF:�H:b/0 5C�1�KF:ø[
��£&? ç?aY /A5A�# �

� £&? ç?a�� !# TkBindTagdGefKb 4~�
!- *!-.=S� u�£&? ç?a��C°+[ � #
<Å4!- 4!-Y �A�3�� �

� øv�æçefkb6s��æçefkbKF:�£
&? ç?a���6s� � .��C�y�/# r ô _
   í £&?l~aH:b� ·�� á�³2 �

     2 ��C�ÑÒ· y�5 L�
  

� }9'£kK¦� 7=A*�� break�·�.�
(,�*�Tk.callback_break�·�.�)

� break·� � -�£&?l~aH:b� 7=�: ¤ r¶

³C´C�A�>�&<=Cµ�

� $ 9�:�
� Ú9 9l�ú.�& ?bY 0=� � v� � ² '�
� æçefkb�focus`8kl� vy� 

� $ 9�:�ð �}?b�9'.��C��� 5
9 �:bÁ:�Å���CA5�� �
Ý���5 .��CY�
�G }�

����

� �E� entryæçefkb�z{.��
$entryæçefkb� æ:�98'Y �4!0�	 û
1�æçefkb�$ 9�:Y v7=����.���  

� �Ó
& ?bþ � ¥ Enter

� .Ó+�entryæçefkb�D²�£&? ç?a��#
��C�#�+�� ��
�6såA5 �1�; ó e
 ( �S�A ’%W’�I�C���)
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listbox������(TkListbox���)

� H:b� Ï Ý���!°�æçefkbzÁ �� G

� H:b�&? kK:� /0¡��u��gv# µ

� ø A&? kK:#� (����!�Â? '�gv� )
� end    : � � �»)zÁ 2��
� active : »)�98'Y .��� zÁ
� anchor : ¶ÁKÂ ?�µ?�9»)@
� @x,y   : ñü (x,y)�»)�QRzÁ

listbox�������B¶��"

� H:b� ��3 I
TkListbox#inset(index, val, ...) : �zÁç
TkListbox#delete(first [, last]) : gv���zÁ� 
TkListbox#clear                  : �VzÁ � 

TkListbox#value=(array)          : �� �� �)
 �VzÁ 3 � \

� OP X!
TkListbox#get(index)             : ��DzÁ 3(���)� �X
TkListbox#get(first, last)       : gv���� � �� �3 � X
TkListbox#value                  : �� � �� �VzÁ 3 � X
TkListbox#nearest(y)             : y ñ� ( * �&? kK:ü � zÁ #"

TkListbox#see(index)             : Y 7=����:K�9'zÁ ��

� C� ã ÝzÁÍ = G
TkListbox#itemcget,       TkListbox#itemconfigure, 
TkListbox#itemconfiginfo, TkListbox#current_itemconfiginfo : 
    ®1tu� �&? kK:�Å�� ¾�zÁ # N configure �" ñ#

����

� �DE labelæçefkbC �DE listboxæçefkb
(scrollbaræçefkbCú <s+:K�9' Ý�yß G
��.�)C �DE entryæçefkb�½ZGUI�Ý��
   

entryæçefkb��À4+Return(Enter)Ú9� 5ú
C�1�����listboxæçefkb� � ���~��
A]� �! �1�~ �: zÁ(Z�-H:b��)Y 7��
=����.��
   

70��listboxæçefkb� �KHkK.�C�zÁ
labelæçefkb� ���YKHkK4! ���� zÁ
���� 7=����.��I

� �Ó
& ?bþ � ¥
  ButtonPress-1, Return

� I�`8kl�A¥
  TkListbox#yscrollbar, TkListbox#nearest, 
  TkListbox#get, TkListbox#insert, TkListbox#see

£A\C·¸

� �vE ,�*��vE �¤¥��*!* èÐ: Ð 6$
� ¤C¥���¦§l¹%�sleep�ºU�»B8

  í & ?b'9@P Y1� 4+4��� è Ð��
      � GUI�ÔÝY 4+4����

� Ruby/Tk �~& 9¤¥�RJ.��Y� 	 V%

� !64�~& 9¤¥�E � 7��ÈÉ	 Ð � e& '
� E gv��]�1��, +�¼ �7=+*A*Ð (
� DO¤¥� - 4+(�E YDOC� 0A*v M ÐÐ ?)
� Hµ'~& ã�Z*+�¼ � 5A*� V(
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£A\C·¸��¼

� Tk.after(ïH*){ ... }
gvE �~& 9 -¯U�¸¹
�·�Ð: 	 Ë ( � -D ? ).�

��� v.�  (��`8klP �. � .�è 01+ )�

� TkTimer.new(ïH*,�u,¸¹
, ... ).start
gv�E �gv7=!.Ó+�¸¹
� ·�.�¤ÐÐ ³2)

¥�gv�u( -1 A0 �r? )'9@.��

� TkRTTimer.new(ïH*,�u,¸¹
, ... ).start
¤¥}:b�¢
5A�Y�E �Ð �& TkTimerKF:�-(

4!KF:�ÛÜ,-

�SE µ@HA���¤¥E �B=� �E Y  A Ð Ä. / . 0

+4�� ��°+ 75.��CY�
��12

����

� ~& 9¤¥�� ���A(��Ý +U��	 2 e

� KHkK7=�C � .�P ~?Dµ : 01 �* 3
� (A4� .�6sA0í 01 Tk.after� §´
� y�A0��æ?b æ?� �4���� e4

  í �� è��6 TkRTTimerKF:�RJY5

� �vE �Ê 4Z s�ÐÐ  ) 6 labelæçefkb
� �! �.��������ÎÏ ��� 7(foreground)�
897(background)CDO�gv.=S�*

� Tk.after�¦� �~& 9¤¥� v.� �Ï�2 	  �
TkTimerKF:�RJ.� �Y,��

� KHkK7=�C �Ê .�� 6 labelæçefkb
� .¸¹
C .J� (Ês�)¸¹
C� � - .C#v M�
�=S�TkTimerKF:�RJY5

toplevel������(TkToplevel���)

� ' æç?læµ@H 9Â ?�Ý���L �	 � ¿ @ :
æçefkbKF:

� rootæçefkbC���æç?læ�z{.�

� 
�á��rootæçefkbCDO
( P�` ­9£9�½Z�C(�
�� ` )

� £&?l~aH:b�]s��æç?læ� {.�B
»�æçefkb�CA- ������ X rootæç

efkbCtoplevelæçefkb�U

����

� ���A2 GUI�Ý +U��e
� rootæçefkb � ~?� KHkK.�C�V4� � ¬
*æç?læ(toplevelæçefkb)�z{.��

�z{4!V4*æç?læ � ~?�KHkK.�� �
C�æç?læ� .���;
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menu������(TkMenu���)

� ` ­9 �` zÁ �ñ
�  } ?l	        : ~?æçefkb�� ñ#
�  fkK ~?� �  : fkK ~?æçefkb�� � ñ#
�  Fed ~?�    : Fed ~?æçefkb�� ñ#
�  �: 9l¿      : >G` ­9�mno.`
�  ¶³Á9~     : �§ �zÁ æ£ ��
� ( çµd$� )    : ` ­9� - 4�y��.�` 5 æ

                  ( � C� A�ø A./ zÁ zÁ< � )

� TkMenu#add`8kl��- ��ZBZ .�zÁ ~�

� C� ã ÝzÁÍ = G
 TkMenu#entrycget,       TkMenu#entryconfigure, 
 TkMenu#entryconfiginfo, TkMenu#current_entryconfiginfo 
    ®1tu� �&? kK:�Å�� ¾�zÁ # N configure �" ñ#

B½¾C�¿��(TkMenuSpecF�¾C¥)

� ` ­9 ��ZBZÝ +*5��å×` zÁ � e=

� Ruby/Tk���` ­9: kK�Cm ÍY` Ã B ��>
� ` ­9�þ � ��I +vª4!(�` � �
� TkMenu.new_menuspec`8kl��-�` ­9: k` Ã
K� 7=!þ �` ­9�þ y�� � ` ?

� TkRoot�!�TkToplevelæçefkb�add_menubar`
8kl�J*=S�` ­9: kK� 7=!þ �` Ã � �
` ­9£9�ÛÜ�þ y�` ?

B½¾C�¿���ÀÁ

� menuspec ::= [menuinfo, menuinfo, ...]

� menuinfo ::= [btninfo, iteminfo, iteminfo, ...]

� btninfo  ::= [text, underline, configs]

� iteminfo ::= cmd_ent | check | radio | cascade | separator

� cmd_ent  ::= [label, command, 
                        underline, accelerator, configs]

� check    ::= [label, TkVar_obj, 
                        underline, accelerator, configs]

� radio    ::= [label, [TkVar_obj,value], 
                        underline, accelerator, configs]

� cascade  ::= [label, [iteminfo, ...], 
                        underline, accelerator, configs]

� separator::= '---'

B½¾C�C�ÂÃ

� ` ­9: kK�J*!þ` Ã A?
   menubar-test.rb

� Windows���æçefkb )�-( �` ­9� ² `
£9� )4As=S� Y©ð �A� è,- �� 5 6

� Windows�System Menu�` ­9 � 4!*` zÁ ~ 6�
è�:menu_name=>’system’C*� ã� v.�=  

  System Menu : ~&b'£9� KHkK4!C
�­   
                7=�` ­9�� `

� System Menu�� ��` ­9: kK�zÁ ~ ` Ã� �
����C�  (1= �vª� 7=+4��NÉ r¶ )
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�Ä5»AÅ(I

� Tk.messageBox : tk_messageBox} ?l�	 wrapper
� `k¶9eC ~?C� 4+� 7=! ~?� �� �� õ � OP X
���AÎU¯U &µ�a4

� µ&}?   : error/info/question/warning
� ~?þ{�  : abortretryignore/ok/okcancel/

                retrycancel/yesno/yesnocancel

� Tk.getOpenFile : tk_getOpenFile} ?l�	 wrapper
� Ø5$%&'� .� è�!°�ÎU¯U &µ�a�� 6 4

� 4A*$%&'�gvE� F9`k¶9e��� 7 ��

� Tk.getSaveFile : tk_getSaveFile} ?l�	 wrapper
� ¼ $%&'� .� è�!°�ÎU¯U &µ�a� �� 6 4

� �$%&'�gvE� º
 &µ�a�H� � at ��4

� Tk.chooseDirectory : tk_chooseDirectory} ?l�	 wrapper
� çÁKbH� .�!°�ÎU¯U &µ�a# �� 4

� Tk.chooseColor : tk_chooseColor} ?l�	 wrapper
� �gv�è �!ÎU¯U &µ�aj7 4

TkDialog���

� Tk.messageBox�-(å46sPQ �ä* &µ�� 4
a�Ý-!* è�J*�6

� ã v=  
  ã� �`8kl� vª4+LM � .���.�/�= N� * OP M
  new� �Dp ãÂ = (default_button�U�default�)�gv.�
� title           : &µ�a�~&b'���4
� message         : &µ�a� .�`k¶9e�����4
� message_config  : `k¶9e���� ã�gv.�= Hash
� msgframe_config : `k¶9e�$Á9 � ã�gv.�� = Hash
� bitmap          : .� kb k@�� { 	
� bitmap_config   : kb k@� ã�gv.�{ 	 = Hash
� default_button  : $ 'b� ~? /p�# � � À÷ (nilA0 vA4 )
� buttons         : .� ~?�F '� ��� � � �
� btnframe_config : ~? �$Á9 � ã�gv.�� Ó � = Hash
� button_configs  : ~? C� ã v�LMA � �!°�� Í =  OP X

                  Proc/Array/Hash�*B=/(nilA0 vA4 )
� prev_command    : &µ�a ��·�.�¸¹
���4

     K á��F&GFH�89:è@ (<ruby-lib>/tk/dialog.rb)�"3

��Æ�

� ��o!>?@'� :K�9'£9<
�N ¹º text
æçefkb��"#�4ZZ�$%&'�oÀ�!
°�` ­9� 4��` ~ e�

� $%&' ���Î¯U &µ�a�I�S�*�� 4

  Tk.getOpenFile, Tk.getSaveFile 
 

� 7=!$%&'p� .�� M
� Ú ?¶'A�� è� ���� .� 6 � M

� textæçefkb�� � Uº
��3 4

  TkText#value, TkText#value= 
�I�S�* 

� :KH@b� .�!°�` ­9 ( ���01 ` zÁ ~

��>��\]C�^&�ÇÈ

� Tk::Wm¬e­9'
� æç?læ 9e ��g ]�n "3	
 � � OP
� TkRootKF:CTkToplevelKF:C��include Uó

� `8klA
title, title(str), title=str : æç?læ~&b'�"3/ v 
withdraw  : æç?læ� �gÝ�� �
iconify   : æç?læ�µ&}? �gô �
deiconify : æç?læ� �g�� �(Ý��/µ&}? /0�ô AB)
overrideredirect, overrideredirect(mode), overrideredirect=mode

 : æç?læ� �<s�/��/C (æç?læ 9e � ¥ �	
 � � �
   )/A*���.�/��/)�"3/ v� 
   ¥ �)/A*A0� � true�)5A0false� v.�� 
   ( �� +�� � ��� �.�LM,-ÎÏ I Ý��DE F )

geometry, geometry(geom_str), geometry=geom_str
 : æç?læ�>& Ï»)�"3! / v 

maxsize, maxsize(x,y), maxsize=[x,y] (minsize(D²)
 : æç?læ� ¢� /  >& �"3� ! / v 

resizable, resizable(xmode,ymode), resizable=[xmode,ymode]
 : æç?læ� �>& � 9 Y� y�/�"3¹º ! I� � / v� 
   true�,=S� y�I
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ÉÊ���>��ËÌ�ÍÎ

� ,-Y2AbFG'
�,� �+æç?læ� 42  !Ð· ì e� (T_T)�
� �!*G
  í æç?læ 9e @�b}'� ¥YLM	
 � �

� @�b}'��ñ
� WM_DELETE_WINDOW : æç?læ� �M� H
� WM_TAKE_FOCUS    : �À$ 9�:� - +� Ë Ì
� WM_SAVE_YOURSELF : ¼ �MÎÏ � H

� Tk::Wm#protocol`8kl��æç?læ 9e	
 �
@�b}'� ¥Yy��

Tk::Wm#protocolB¶��

� RJ ��
� Tk::Wm#protocol(@�b}'p, ¸¹
)

Tk::Wm#protocol(@�b}'p){ ... }
  : gv7=!@�b}'� ?lFC4+¸¹
� ���I
    @�b}'p����/Â? '�Å����
    � � Í�¸¹
� ����Å�! è���@�bB � 6J
    }' ?lF� CA��I � 
  

� Tk::Wm#protocol(@�b}'p)
  : @�b}'��4+ 7=! ?lF�� I (TkCallbackEntry
    dGefKb)� .�M
 

� Tk::Wm#protocol
  : ?lFY 7=!@�b}'p�H:b� .��� MI
 

� Tk::Wm#protocols
  : U�.Ó+� ?lF���ó I {@�b}'=> ?lFI }�
    Í�B Hash� .�M
 

� Tk::Wm#protocols(@�b}'=>¸¹
, ...)
  : u�@�b}'��.� �� �gv4+���� �� �
    ¸¹
Y ���A0�1�@�b}'�Z*+� ?l� I
    F� CA��� 

Tk::Wm#attributes

� DE(æç?læÂ:��)� ��æç?læ ã�C =
"3/ Ý.�!°�`8klG
� attributes                : ��A{ ã= =>�}�Hash� .M
� attributes( ã= )          : ã��"3=
� attributes( ã= ,�)       : ã�� v=  
� attributes( ã= =>�, ...) : u� ã��� � v� = �  

� Windows XP�]s� � ã�C = A
� alpha

  æç?læ� 	 Á '� v.��� �  K
  0.0( �VK )Ì1.0( �ÝK )�·u�� v.�� 

� transparentcolor
  æç?læ� 	 � v.�� K 7
  gv7=! � ö7=!�K¶'� �CA��+ V7 K
  ����gv4! è�� 	 A4�CA��� 6 K 7

� irbtkw.rbw�I +alpha ãC= transparentcolor=
ãC� Ý4+U��G e

0Ï�ÐÑÒ��>���GUI9+;�5678

� æç?læ� �A5.C
  í TkRoot#overrideredirect

� 4æç?læ� Ôr �C (lFka)y��.�
  í TkRoot#geometry
    widget.bind(�1�){ Ê��> � }
    widget.bind(�B1-Motion�){ æç?læ Ô�  }

� æç?læ� � v LK
  í TkRoot#alpha

� æç?læ� 	�§� v K
  í TkRoot#attributes(:transparentcolor, 	K 7)
    widget.background = 	K 7

� æç?læ� � öBÎ +
  í labelæçefkb�&`9e �RJ.� �Ï�� �
    canvasæçefkb(TkCanvasKF:)�RJ.� ��
    A�
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canvas������(TkCanvas���)

� M ( ���°+ä
�Aæçefkb¸B W þ
� .Ó+� M¸B W(Ú ?£:µ&� ��)�Z*+� öÏ+

Ý6s�A5�£&? ç?a����C(y�G #
� ��æçefkb� °¯�� ñ� ¥.��CYy�Ù ü �

  == ñ� ¥.�ed`bH 9eü � 	
 �
� ��¾�� öÏ ���:K�9'Yy��� + ��
� ö4!� �+ 3 Postscript Í�oÀ.��CYy�B

� Ú ?£:µ& �� �� �ñ
� TkcArcKF:       : MN
� TkcBitmapKF:    : kb k@{ 	
� TkcImageKF:     : &`9e
� TkcLineKF:      : £
� TkcOvalKF:      : OM
� TkcPolygonKF:   : � BP
� TkcRectangleKF: : ¢B
� TkcTextKF:      : Ú:b�
� TkcWindowKF:    : °¯Uæç?læÙ

³^>��ÅAÓÔ���

� æçefkbdGefKbz{Cñ#

  KF:.new(canvas, ñü OP, ... , d@Â ?@ )

� ñü OP
� �=6s�u� ñ �LMC.�/��Ú ?£:ü OP �
µ& � ��� �ñ u�

� ñ�gv Íü B
 ($Fkb� Ø7=���� ��� Í�(y�N� BQ )
� x0, y0, x1, y1, ...
� [ x0, y0, x1, y1, ... ]
� [x0, y0], [x1, y1], ...
� [ [x0, y0], [x1, y1], ... ]

Õ¯�´£>9P�Ö×��GUI�4�5678

� æç?læ� � ö�§�� �"#�4+�BÎ + N�
��Ý¢BLK GUI�Ý +U��e

� Ú ?£:z{�
 TkCanvas.new(:width=>OMR, :height=> ä7OM , 

           :background=> �K 7, 
           :highlightthickness=>0)

� � ö+OM

 TkcOval(canvas, ¬�Px, ¬�Py, ­�Px, ­�Py, 
      :outline=> �C 7, :fill=> -Z 4S > 7)

� ~?æçefkb� °¯U� Ù
 TkcWindow(canvas, x ñü , y ñü , :window=> ~?� )

   K Ý �A non-rect-win.rb

*+Ø�ÙÚ�¤>�(C¥

� aFG� v.� 
  í aFG� v4!æçefkbC1�ù �æç �
    efkb ¾�æçefkb� Ý� .�N G ��
                      || 
        4A* ÝY� =��C��Ø( G j i

� P� &µ�a�Ý{.� è��5J*0=�� 64
  

 (A)³F`9~gv� &µ�a�Ø*+*�ÎÏ4
     (�Y v¡a )��³F`9~�LMC.� ÝG
     Y� =��C� .�j ��

� `8klA
� target.grab         : target��9�'aFG� v 
� target.grab_release : target/0aFG�ïT
� target.grab_current : targetCDOæç?læ ���

                      aFGY v7=+*�L�  
                      æçefkb� .M
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I�'�*+

� MA��aFG �~&ï?aïU T
� æç?læ� �  +�� ( ïT

� &µ�a���A¬9 'æç?læ���A¸f4 4

� win.wait_destroy�·� == winY 7=����� ��

� aFGY©M�A !EÊ�win���

  ==> win.grab  win.wait_destroy  win.grab_release í í
                                            C*�c=
 

� TkVariable���º
¯U�  +( ïT
� æçefkb� 4!5A*�� ( RJ4!*A�* ) è��6
�A¸f

� TkVariable#wait�·�
  == �u(TkVariable)��º
¯UY� =���j ��

� aFGY©M�A !EÊ��u��� v (º
¯U)

  ==> win.grab  var.wait  win.grab_release í í C*�c=
 

� 1��
·� ~&ï?a� �0=� ��#���Ca ï � eT �

������������Û

� u�æçefkb�ÎUè �+þ 4!�C�-��� j ?
Z�æçefkbKF:�.�A0_
(A)scrollbar<
�listbox��Z�æçefkbC4+ �þ

� æçefkbdGefKb�`8klmno4 ��" é
� ed`bH 9e � )úû�`8kl	
 �" �

  í @epath� v7=!æçefkb³:Y� é
� 1����|áA`8klmno4

  í @path� v7=!æçefkb³:Y� é

� TkComposite¬e­9'
� èæçefkbKF:�vª� s�¬e­9'� V
� include��-�initialize� vªÏ� èæçefkb* �
�vª� s�!°�*5Z/�`8kl�vª�·V �

� initialize_compositeC*�`8kl� vª4+�1�¦*
� èæçefkb�þ .����.�� ?

    K�Ruby/Tk��� '04/12/11 "#�����	�"3

Tcl/Tkef�R�

� �¦�� ²A���W Tcl/TkÐ�F&GFHY��
   í ÑÒ.Ó+�Ruby/Tk/0RJy�

� ���Tcl/TkÐ��Z*+��Ruby/Tk���C4+
. �I����A+ wrapperF&GFHYñò;<
� Tcl/TkÐ��wrapperF&GFH�PÔ�� U¯�=A*4
���require �tkextlib/<F&GFH>��·�YLM

� <ruby-lib>/tkextlib/pkg_checker.rb�·�.=S� �L�
ÃÄ�I�� �,�(�� Yy�ÎÏ at

� Ruby�89:�ext/tk/sample/tkextlib� ��*5Z/��
Tcl/TkÐ�� ¬:KH@bY,��� 4+U�C�*# ]

� wrapperF&GFHYA*(��_
� Tcl/Tk�} ?l� m��Ï=S�*	 ��

� Tk.tk_call(token, ...)
  tu�$ Tcl�} ?l��þ{M C4+	 W Tcl/Tk �m� >

� Tk.ip_eval(tcl_script)
  tu�����Tcl:KH@bC4+Tcl/Tk �·�.��

Ü�Ý�

� Tcl/Tk� 5/0 4�.Y� ( Y �¦�.��� L� ûô ûX
� 5/0 .�C*��C�� �
�F&GFH� 7�(�� ßà �X

Y +*�.�Y
� ØW¦�L� Tcl/Tk8.5�� � u�V
�Y U�.�H � ~ó�
� 
�W � Y\ �A� 9:�åA5A-�4!Y�(× �� ¿. Z [
2 � EÊ�© ¸A§ � 4�.�L X ��\ ]

� V4*GUIF&GFH����øv á��N.� ²AÁ ���
æçefkb�½ +*���Y�Â?@'�,�Y ��u^
� �]¸_�_ GUI/0ä � A}?b�9'���LM� �`
�NO+Ý{y��.�
� Ruby/Tk��Tcl/Tk�dGefKbgh�ô� �+�./0�Fa
&GFH &?� 7�/A-�£9�
+*�.�#� X

� � Y 5 Y *!°� *C� �,� À� =���b c d e e \ f g hi
+4��ÞY *�( ·�.�� �

� ��4+(ø AæçefkbYLMA0� �¦� ²���� �� W
.�� Tcl/TkÐ�/0 4+U�4 ��kj

       ÞNß�Ruby/Tk(Tcl/Tk)��Z&àZ&9
         áâ�#l��W%4ã7um
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