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 AutoCAD�����������������

2 
 Tutorial\VisualLISP ����  gardenpath.vlx!"#�������

3 �$�%&��

4 '()�*+!,� gpath�

5 -�./0�*!' AutoCAD 12345 67897�

6 �*,�:;<=> (Half Width of Path) ,� 2�

7 ?*�Garden Path Tile Specifications�@AB>�$ OK CD�

Visual LISP ��

E'FGHI����
��JK!FLMNO' VLISP PNQR����S�
TUV!FLW�HH VLISP XYZ[
 AutoCAD \]>^_�
`FLWG
aIbcdJKe�

fg Visual LISP hiXYZ[
 AutoCAD \]
��

1 ' AutoCAD ()�*+!,� vlisp jk Visual LISP�

2 lm] AutoCAD 34`
nopq�  AutoCAD!rC ALT+ TAB s�� 
AutoCADe!s' AutoCAD ()�*+,� gpath�

3 '-� gpath 
�*.!lm] VLISP 34�

' VLISP 34P!tuvw?*x VLISP yz{!F|}� ni()!~|}
' VLISP 34
ni��,����vwyz^xS�*F!'���� VLISP 
P
���.��V�� AutoCAD P
���|���>��Icd VLISP v
w>!���Ic7�

4 \] AutoCAD 34!-� gpath 
���*�

E'FLMNO�����:;�����S�
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� VLISP 	
�������

1 � VLISP �����������������

2 ���� !"#!"$%& <'() 0>*+,-./01�2345+�6
78

;;; 9: C:GPath ;��<9:�=>
;;; AutoCAD � GPATH (?�
(defun C:GPath ()
  ;; @A�B,-8CD,-EFGHIJK�
  ;; LM,-EFN:�OP�,-QPRN:
  ;; SMTUVWX�
  (if (gp:getPointInput)      ; 
    (if (gp:getDialogInput)
      (progn
        ;; �YZ[\]�B�PR,-�
        ;; ^_`a�bcdefghi)j-)&
        ;; PolylineName �kl�
        (setq PolylineName (gp:drawOutline))
        (princ "\nThe gp:drawOutline function returned <")
        (princ PolylineName)
        (princ ">")
        (Alert "Congratulations - your program is complete!")
      )
    (princ "\nFunction cancelled.")    
   )
   (princ "\nIncomplete information to draw a boundary.")
  )
  (princ)  ; mno_
)
;;; pq�rst�u�Bvw(?)�
(princ "\nType gpath to draw a garden path.")
(princ)

3 ���x��������yj&��b01zj&���

<AutoCAD �� >\Tutorial\VisualLISP\MyPath\gpmain.lsp. 

4 {|,-�01;}~��

Visual LISP 01��

VLISP 2���� AutoLISP ���������I���b���������
���2����
���P���J�����d��Q,-�����M 

�¡¢£�¤�,-�¥P��¦§pq�¨©��ª&¨©�0«����

��¬�,-¡¢£M�VLISP b­®M���¯°±²¥«q�³´µ¶�·
~����
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����	
��VLISP 
���������������������  
VLISP ���!�"	#$%& VLISP 	
'()*��*���+! VLISP ,
-./01234�1��'().��*��4�

����

defun 567�89:56�;<=56>? C:GPath�@A C: BCDE! 
AutoCAD FGHI7J56�GPath K7LM AutoCAD FGHNHJO7PQ
�R��*>S�7�TU7L��*56VF>? gp:getPointInput � 
gp:getDialogInput�7�WXYZ[\]*56K gp:drawOutline�^_56>�`
@A gp: K?abcdeK7f1XYZ[4O7PQ*56�gh^ijKk
 *�l^Kmno*F>pq�dDrs7fO7PQ*56��tuB7*

�72356v�w�� 

M=56.���PQNHxy�princ z{��|}PQ*~����PQ�&
����#�d�|}�����������M���.��&*���7L

� ENTER �jKM��`�U���rB gp:getPointInput 56I7�@~��r 
nil ���=56.�^�BPQ��mn princ ���Incomplete information to 
draw a boundary�

PQ�6�� I7 princ *¡*K¢7Lmn�}��£JO7PQ��J�
}�¤7LR ¥�¦§FG�¨%XYZ[�©ªj«¬­®¯6I7 princ 
�KBPQ°±²��³j��=56©ªmnz{�*����´µ©ªmn 
princ��@mn princ *�}r|}¶ �

·¸PQ

?a¹J:	#*���ºNH��»k¼½x¾n56*89�=PQ.¿À

ÁÂÃ¾nÄ8956*I7�

�  gp:getPointInput
�  gp:getUserInput
�  gp:drawOutline
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%&'��(%�)*�����
�+,��-./0123456708

9�

�+,��-.�������:;

1 <=>�!?@A�BCDE��89�FG�HI ENTER �J�K-�LM
6�

2 
NIM6�!O�PIQR89S

;;; �� gp:getPointInput <TUVW�!OXYZ
(defun gp:getPointInput()
  (alert
    "Function gp:getPointInput will get user drawing input"
  )
  ;; �
[\ T��]�^��_`56�*�
  T
)

;;; �� gp:getDialogInput <TUVWa�
(defun gp:getDialogInput ()
  (alert
    "Function gp:getDialogInput will get user choices via a dialog"
  )
  ;;�
[\ T��]�^��_`56�*�
  T
)

;;; �� gp:drawOutline <bcdVef
(defun gp:drawOutline ()
  (alert
    (strcat "This function will draw the outline of the polyline" 

    "\nand return a polyline entity name/pointer."
    )
  )
  ;; �
[\gh,"i�
  ;; �j^��+[\klmnop
  ’SomeEname
)

q&PI����j�689rst�& T�)�,u[\�&v�w,x��
��/0� AutoLISP ��y[\�&v�w,xz����{| T 
 AutoLISP 
E�}~ True �"i�-.x�$��[\v True�
 gpmain.lsp E���7�
�xw,�q&PI��y��[\�&�� nil �v�nil }~��0v����
������6R�:�
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�	
��
�AutoLISP ������������������������
�� !�"#$�%&�'����(�� alert�)�� alert *(�� nil�+

,-( gp:getPointInput $��������.���*(�� nil��/0123

45 if 678
9� gp:getDialogInput :;�

<=>?�@A��� gp:DrawOutline �������B&CD (’SomeEname) E%
&-����FGB&CD�HIJ(�KLMN�� LISP OPQ+,�R 
LISP :STUV��WXY���Z[\�]^_�`abc�

� Visual LISP ������

VLISP de\��fg�hi�jk����$�:3lm��nop7Yqr
s�tuv&.wx�yz�j{|�}�~�lmQ+���D�BD�c�

���]:3���

�7��:3�����

1 ���� gpmain.lsp ��W����(����Q!�.������jv-�
�����c�

2 � VLISP �!$� ¡wx¢�¡����£$��¤¢�

3 [|¡<�¥~[ >¢��¦§¨:3���O,�+, VLISP ©ª�8«¬l
m������>?k
��W­

[���¤ GPMAIN.LSP ®�¯° ...]
......
; ��±��

+,�²8\��¦³´µ¶�j`a Visual LISP ������$�¡& 
Visual LISP ·{Yq¢�¸�¹¹�iº�"��[�¬»�+,y´¼��½
¾¿À�jv& lesson1 ÁÂ
de�zÃ�Ä gpmain.lsp ÅÆÇÈWXY�

Q�É´��
cv&de� gpmain.lsp Yq���

1 ÊË��~�� gpmain.lsp ����W�����

2 � VLISP �!J�Ì¡�Ä¢�¡Í·�Ä¢�¦Í· \Tutorial\VisualLISP\lesson1 
ÁÂ
� gpmain.lsp �Ä�

3 � ¡�Ä¢�¡ÎÏ�¢�¦�.�ÄÐÏ�ÁÂ \Tutorial\VisualLISP\MyPath  

� gpmain.lsp �Ä�ÑÒ�ÓÔ��Ä�
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1 �*+�,-./0�123�4 VLISP 56789:;<=�:%&�,>


�*?=$ 

2 � VLISP @AB-.� _$ CDEFG (C:GPath)$

@AB-.HIJKLM AutoLISP NOFG��PQPRSTUVWXYZ�
Z[\$ 

3 M ENTER ]^6_ OK M`Qa�bcdef�gh��ibc�jL 
Congratulations - your program is complete!$

kl mn��� gpath o AutoCAD pqgrs���tu AutoCAD -.v�
wxy^ ALT+ TABz{|}~��CD$

�����

�+�
��

� ��������$

� ����6��ST���$

� �~�m�JUSTQ���L���������Lq�u�����S

T$

� �~�m��� VLISP ����$
� �~�m�� VLISP 
%&'����$

�p���+��������� ����*¡Q���Lg¢�£+$
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LISP LMN�L�OD0P (LISt Processing) QRSTU
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�����AutoCAD ��� !"�
#$%&'()*��
+�
�
,-.�
�/012�3456789:

;<12�=�$.>?,-@+A#BC�DD��E3�8FG$HI-J

�KL�

M
��
N�/012�%&OP>Q:$12�=�%&OPRS8
��


�=TUVWX,Y>Z[9:\]�
���^_`a�-TbcdUVe

�&f\gh,ij& LISP klmn�� VLISP o�':pqrs(�
��

�^_t�uvCw�
�
x�


��
�yHIiz{+,1�|}�34����~��c������


�
,Ae��/��I%& ���-I�
�=,M��
��
��,�

�Gw����H���,-J����������34������34�

��� ��
��w���

@+�� Fp¡�z{,�E3¢� N��
��
�

£¤ �¥A7¦�§ AutoLISP,¨A©($§�kl ���
�
,7ª�
«¬34>­®r34�¯°�±�²¯³´Cµ�-¶·��,¸c VLISP p
q�¹i����	�

FunA

(setq localvara "boo")
(setq localvara "hoo")
(setq globalvara "foo")
(funB)
(print localvara)
  "boo"
(print globalvara)
  "whenever" 

FunB

(print localvara)
  nil
(print localvarb)
  nil
(print globalvara)
  "foo" 
(setq globalvara "whatever)
(setq localvara "fie")
(funC) FunC

(print localvara)
  nil
(print globalvara)
  "whatever"
(setq globalvara)
  "whenever" 
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������
���
����� gp:getPointInput�

(defun gp:getPointInput()

  (alert
    "Function gp:getPointInput will get user drawing input"
  )
  ;; �
�� T� !"#��$%&'�(
  T
)

)*+,�#��-./012345��
6789:#���;<��
=

>?@��A��BCD�EFG�HIJKL�MNOPN�QR5


�� AutoLISP ��S��T!UVWXY AutoCAD �0Z5[B�\!]^
_�EB
`aPN+bcdD�NHeIKLQR�f@#_gFGhQ5

i gp:getPointInput ��9:&'S�j
���Bklm���no6]pq

5rs��tB6�Euv�nwq
����
5�xW���y�z{�

(defun gp:getPointInput(/ StartPt EndPt HalfWidth)
  (if (setq StartPt (getpoint "\nStart point of path: "))
    (if (setq EndPt (getpoint StartPt "\nEndpoint of path: "))
      (if (setq HalfWidth (getdist EndPt "\nHalf width of path: "))
          T
      )
    )
  )
)


��78� defun |}~��a�xW�������5��
��� getpoint 
A�u��EeIMN���^��E��FG�MNeIPN5
FGPN

S��E������MN���H���a5����
��KLhQnS�

�E�������PN�����a�����W����5
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� gp:getPointInput �
�����

1 � VLISP ������� gp:getPointInput ����

2 �������� ���!�"#$%&'#()*+,�-./01#2 
ENTER 30456789:;69<=>�?
@A� gp:getPointInput�

3 ����BCD�� (gp:getPointInput)0E.FGH�

4 IJ��K9LMBC01#��NOPQR�

STGH gp:getPointInput

U6V. gp:getPointInput GHW0VLISP XYZ[��\] AutoCAD�6LM^
%BC#0AutoCAD XYZ[��\_] VLISP0"#GHX������`C
a' T�

bcdbe

1 VLISP fg�h���$%K�

2 U�hij�$%KW0bc�k���K(l& XmY n Z ^%o�R�p/
qr�st StartPt u�

3 �$% if GHS
vw9xyz��{|}R~z���R��hij�K#0
��\]+$% getpoint GH�

4 U�hij�KW0FK�R��qr�st Endpt u�

5 F���vw���% if ��S
01#��X\] getdist GH�

6 getdist GH�.���0�h������ij$%K)��$%HR�GH 
getdist �vwqr�st HalfWidth u�

7 "#bcd���������GHu� T ���F��#�|��GH0k
90�%GHv���_R T�4�7z6��������� T�

6����$�����$%GH�_R� $%GH��u$¡��z¢£$

% gp:getPointInput �_R�p0�+¤��u�¥¦§¨kCe
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 (defun gp:getPointInput ( / StartPt EndPt HalfWidth )
  (if (setq StartPt (getpoint "\nStart point of path: "))
     (if (setq EndPt (getpoint StartPt "\nEndpoint of path: "))
       (if (setq HalfWidth (getdist EndPt "\nHalf width of path: "))
             (list StartPt EndPt HalfWidth)
             )
     )
  )
 )

��
�� gp:getPointInput �	���������� ENTER ������ !
"#������$%&'()

*�������+,'(-. gp:getPointInput �/0

1 � TAB ����1�����+,23'(�4565789����:�;<
=>?@AB)� SHIFT + TAB 4�CDEF?@)

2 G�6���HIJK� (gp:getPointInput) ��� ENTER �4LMN.��	)

3 O57%PQRHI)

��	ST��UVW&XY�O%&Z	[\]	 �̂ST��O_�`ab

((4.46207 4.62318 0.0) (7.66688 4.62318 0.0) 0.509124)

�cdefg�hi StartPtjEndPt O HalfWidth)

��������	


kl7m�no45pq:rst�u�45�vw�Ex)6_%&yz{�

��|}%&���)6���{��:~���d�O�������)_m

��%&����nob

((10 4.46207 4.62318 0.0) (11 7.66688 4.62318 0.0) (40 . 1.018248))

6�Pn{����	� 10j11 O 40)�c��6�{�t��t����%
������)6���{�� AutoCAD ����AutoCAD ���� ���
�	
ST� AutoLISP)%��� 10 g��]���� 11 �g��])
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����
�����������������
������ !�"#

$%&'�()*+,-./01��+2�3

((4.46207 4.62318 0.0) (7.66688 4.62318 0.0) 0.509124)

4��56$7*892:��;<�92�=<(>?�@ABCDEF/4

G��
HIJK4G�LM�� !�G�NOPQRST�OPUPV%W

X(

Y���
��Z�LM�� !N"#�[/(@A�
�� !F\/�B

]P^_`2�ab'�c(d@�� 11 a�
�]�=<�Uefgh2�
�a��ij@k3

((11 7.66688 4.62318 0.0)      ; �� !
 (40 . 1.018248)               ; lm
 (10 4.46207 4.62318 0.0))     ; F\

���
�

@A���
��Bn�gop�qr01�&'(stuvwxy�01 10z
11z40z41 � 50 �&'@,3

� 10 �{wx;<�|}~�(
� 11 �{wx=<�|}~�(
� 40 �{wx����U����(
� 41 �{wx�;<R=<���(
� 50 �{wx��������(

,�� gp:getPointInput G�EF����(g4������/�� cons
�construct a list ����� AutoLISP G�D��
���:������(OC
4���G�b'��R������� ENTER �����  (gp:getPointInput) 
)¡WX4G�3

(defun gp:getPointInput(/ StartPt EndPt HalfWidth)
  (if (setq StartPt (getpoint "\nStart point of path: "))
    (if (setq EndPt (getpoint StartPt "\nEndpoint of path: "))
      (if (setq HalfWidth (getdist EndPt "\nHalf width of path: "))
            ;; �¢£¤¥¦§�
��
            ;; 4�
�C¨�G��LM�(
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            (list
              (cons 10 StartPt)
              (cons 11 EndPt)
              (cons 40 (* HalfWidth 2.0))
              (cons 50 (angle StartPt EndPt))
              (cons 41 (distance StartPt EndPt))
                    )
      )
    )
  )
)

��	
��
������������� 2��������� �! 

"#$%&'(�)*+,-�./01

_$ (gp:getPointInput)
((10 2.16098 1.60116 0.0) (11 12.7126 7.11963 0.0) (40 . 0.592604) (50 . 0.481876) (41 . 11.9076))
_$

� gp:getPointInput �234567��8

9	:;<=>?@A!:BC�DEF�GHB�234567IJ 
gp_PathData ���8!	"#$%&K(L)MN,OPQR�DST1

(setq gp_PathData (gp:getPointInput))

NUV�WXYZ[����4�Q	"#$%&K(L)M<I\1

_$ gp_PathData

VLISP 23�F]+,-/01

((10 2.17742 1.15771 0.0) (11 13.2057 7.00466 0.0) (40 . 1.12747) (50 . 0.487498) (41 . 12.4824))

������

VLISP JXK^_�`ab+CA��� cSd�efSdgh<8ijk4
�Sdl>!mQnX�W���op�qr	 VLISP "#$%&'(�ops
tu!XvQ�	EFwx
efEF8�yz��!
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��
����

1 � VLISP �������������
���VLISP ��� !"#$���

���%&'(

2 )*+,
���
-(./0�1)*+2.3456789��
 
gp_PathData(VLISP :�� !�
��67;

VLISP :.�
��67<=>���?@67A���
���. B�(.
@C���
�D !EF�G�+HIJKLM!�(+NOPQ�
��6

7�RS�M67�TUVWJXB�YZ[\]�^I(

3 _`�
��67���
-�/�ab !�cd�67;

�cd�67ef+gcd�
�hijk<.@C�DGA�OlX�
��(

mn�
DG��cd�oB��G� !pq(

4 _`rsG�rtu$ 11 �B�VLISP ���v !�cd�67; 

5 +cdw�
x�Nryg[�cd�67�Y1z{�
��67$ab(
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������

��	
��
��� AutoLISP ������������������� 
!" gp:getPointInput #$%��&'"���()*��	�+,-�./ 
gpmain.lsp �"#$ gp:getPointInput%

01 �234��56./ gpmain.lsp�7894:;<=./�>?@A�
	��8560BCDE�FG (;) HI"JK�LMNO%P���NQR83
S8T0BU

;;;--------------------------------------------------------------;
;;;     #$Vgp:getPointInput                                       ;
;;;--------------------------------------------------------------;
;;;  WXV�#$Y�Z�[\�]^_`a�       ;
;;;              �bcde"fgh�ijkl%           ;
;;;--------------------------------------------------------------;
;;;  �2�Zm6Enopq get #$�                    ;
;;;  � startPt j endPt AbcDrde"                  ;
;;;  fghstjut%                                               ;
;;;--------------------------------------------------------------;
;;;  �#$"vwo9xy�&z{"�V              ;
;;;   (10 . |a )     ;; }_`~$"���A�c     ;
;;;                         ;;  ��de"|a                          ;
;;;   (11 . �a )     ;; }_`~$"���A�c     ;
;;;                         ;;  ��de"�a                          ;
;;;   (40 . �t )     ;; ~$��A�cde���t ;
;;;   (41 . st )     ;; ~$��A�cde��st ;
;;;   (50 . de�i ) ;; ~$���t��f             ;
;;;                         ;;  �cde�i                              ;
;;;--------------------------------------------------------------;
(defun gp:getPointInput(/ StartPt EndPt HalfWidth)
  (if (setq StartPt (getpoint "\nStart point of path: "))
    (if      (setq EndPt (getpoint StartPt "\nEndpoint of path: "))
      (if (setq HalfWidth (getdist EndPt "\nHalf width of path: "))
         ;; �+�.�������
         ;; ����4��#$"vwo%
         (list
           (cons 10 StartPt)
           (cons 11 EndPt)
           (cons 40 (* HalfWidth 2.0))
           (cons 50 (angle StartPt EndPt))
           (cons 41 (distance StartPt EndPt))
) ) ) ) )
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��
��������gpmain.lsp �� C:GPath��������� !"#
$�

(defun C:GPath (/ gp_PathData)
  ;; %&�'()�*+(),-./�01�
  ;; 
�(),-2��345()6472�8�
  ;; 9:;�<=��>?@5  gp_PathData AB�=
  (if (setq gp_PathData (gp:getPointInput))
    (if      (gp:getDialogInput)
      (progn
            ;; 5CDEFG�'�47()=
            ;; HIJK��LMNOPQR@)ST
            ;; PolylineName �AB=
            (setq PolylineName (gp:drawOutline))
            (princ "\nThe gp:drawOutline function returned <")
            (princ PolylineName)
            (princ ">")
            (Alert "Congratulations - your program is complete!")
        ) ;_ LU progn 
       (princ "\nFunction cancelled.")
    ) ;_LU if 
    (princ "\nIncomplete information to draw a boundary.")
  ) ;_LU if 
 (princ) ; VWXI
);_LU defun

YM
Z[\�]^!"���� _`a5 C:GPath bc�
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;;;**************************************************************
;;;                 �� : C:GPath        	
��
���                     
;;;----------------------------------------------------------------------
;;;  �� : ��	
��
������ C: ���             
;;;             ��������� GPATH 
 AutoCAD ���    
;;;             ���� 	
��!"��
#$%��       
;;;**************************************************************
;;; &' gp_PathData �()*+
,-./                    
;;;  (10 . 01 )     ;; 23$4�
.�"56    
;;;                           	
��
01 
;;;  (11 . 71 )     ;; 23$4�
.�"56    
;;;                           	
��
71 ;
;;;  (40 . 89 )     ;; 4��"56 ��:;89
;;;  (41 . <9 )     ;; 4��"56 ��:;<9 
;;;  (50 . ��=> ) ;; 4��?@9�AB6    
;;;                           	
��
=> 
;;;  (42 . CDE )    - 4��"56 	
��       
;;;                           C
DEFAB�@9G       
;;;  (43 . C
HI )  - C
HI�:;J:;
IK 
;;;  ( 3 .LM
NO=P )                              
;;;                        - LM
NO=P�6QRC
=P� 
;;;                          ST�U$VWX�          
;;;                          �!�)Y3TZUFVWX[ 
;;;                          VW
\�]^,_`G/    
;;;                              "ActiveX"                       
;;;                              "Entmake"                       
;;;                              "Command"                       
;;;  ( 4 . abc:;d+ )                                
;;;                        - abc:;d+e ��:;f"    
;;;                          abc
gh�                   
;;;                          ST!�)YVWXZUFVWX[  
;;;                          VW
\�]^,_`G/
;;;                              "Pline"                         
;;;                              "Light"                         
;;;**************************************************************

ij��k��
lm

1 nopqk
rs�

2 "tuvwuxyPz{�

3 |}��*+�~�S����

4 ������ VLISP �q ������������

5 ��R������ (c:gpath)�������

(�������v��j���z{�����(�a���k��w�e�

����?  Tutorial\VisualLISP\Lesson2 ¡¢)£R�e
���
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����

VLISP ��������� AutoLISP ������� !�"#
�$%&'
()*+,���AutoLISP ��&���-.
/012-.
����

�
� ��-3�45678�9:;�
�����<=>9?@

� =ABCDEF�GH3I��
��� �JKL�MNOEP��QRB

S�
��)T�UVEF�WXPYZ-[\]�P^_4`a�bc�d

e[fgh�iS�

� =A<jklKmnBPopqMrst��Pu_��QvkwS�
��

)T�xyjkl���-Cz{�|P}j~
�&��C�Eq��h�

VLISP &(�*�_�	PQ�~BR
�����E
B������%�&
���<E��<�#�� (;;;)P<E-"# (;;)P1<E��<�# (;)� =A�
�� VLISP =���u_2����P��� Visual LISP ������&�

�5� Visual LISP ��$���

R*���FP���G!�
�$%2H(�$%���&��<��� w

¡¢B£¤¥*

�¦����9:;P§¡¢B2¨K©ª'Q�«¬u�

­�

¢®¯­§°±q,²³

¯­-B´¬�
�&��µ¶�P·�¸¹ºB�K��»¼½±�¾®�¿

B½±
�EPVLISP [ÀÁÂÃ±
�PÄ¬·Å¬¯­�~¯­?PVLISP 
[ÆÇ���½±PÈ�B�¹É¸Êº>�Ë����ÌE VLISP §Í<ÎÏ
��P·�-Ð��?ÑÆÇÒÓ1£�
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�
��������

� ����������������� ��!"#���!"#$

� %&'()
�*+,-.�$

� /0123456�7��12,%.�5
�589$

� :34;<=>
�?@AB$

)C>DE?FGH

>DE?FGHBIJKL�FG��%MNOP�QC=RS$TUVWX�

YFGHZ[%>�\?]>FG?FGH^�_�`ab�� VLISP FGHc

>DE?FGHIdefg5hL�\i$YFGH^5j	�kl%m�no

pC5�qr%DEs#tuvwxK�� L���yX.�
��RSzQ

3{�C|0$

v9�}~:>DE?FGH������X`�h��%��EE$��/

R�q�C�i�BFGHefg5���k��/��$C���/����

: VLISP 5&�FGH�=��5&'������F�5��$

>DE?FGH^5���{�����Id����$%DEs#X.�
�

��YFGHvX\��c

� ������������
���$

� �X`5����C` w% VLISP %��( ¡¢£¤�¥X`��X�
�Yv�¦§$

� �X`5����C`�� ¨©��ª;<
��«¬­=�
���B5

e®�¯.�°¥($

>DE?FGH±²k
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��
�	���������������������� !"#$%�

&'()���*+�����,-�� !./0��12�345��6!

-��7890�:��;�<=>5

?4@A��B

1 -CD gpmain.lsp � VLISP EFGHI�J12KL9M�!./N��OP 
gp:getPointInput I��!./Q� setq OP�RDSTUMV

(setq HalfWidth (getdist EndPt "\nHalf width of path: "))

2 �WX25:34Y9Z[�V

3 \]^_`Aa,:340��W
��
�	���
bc@A
��5


bc@A
���%�de��Rf�-Rgfh�ijklmnbc5Yo

12apq@A��?4��@A�rYostuv?4)@A�w�xy:@

A5

4 �W
�	
�	���
z{|}EFGH
��~z{��5

5 � VLISP ���'�a6! (C:GPath) OP5

VLISP -�L@A~UJT� !��5-^�I��J'���`Uh�AV
����Ag�A5

6 \��'�0�����Ag�A5
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�
��������VLISP ��������������� !"#$%
&�'(��)*�+,-

./0-

� 123456��)7��89:;/0 �<= VLISP >?�@ABCD7
� �EFGHIJKL�MNFG�OPQ2(ORABST� I 12�AUV
W�XY��ZO VLISP FGP[\]�Z^_`X7

MN��+,

abBcd8efMN��+,�gh[EFGHIJKLijk�bBcd7

gh�l9mnopqr-

� Ns'(Z^_7

� Nt'(Z^_��� Z^_i�7

� NtuX<\]�vw��� xvwi�7

�
ytz{`X�.|Ar'(+,}12�5�~MNFG�OPcd7�

V�o�'(�Z^_�VAB getdist vw�g��� setq vw���125�)
�'(+,��XY7
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��
���������

1 ����������� 

!"����#$%&'()* AutoCAD%+,-"./0123 

2 45,- 

!./623#$%&'7()8* VLISP 9:;"<=�>?@����.
-A��B-�CDE

VLISP FGHIB���J�6KL%M$NO!���P$ 

3 QR�����������%VLISP ST��U���VW%XIBGH��
UE

4 �� ���YZ������[\]^ ���������_ 
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�
 �������������������� ��!"#$%&'()

*+,-�./0123456780'�3����9:;<= VLISP >?8
@���9 VLISP AB'(��C,DEF+GH��I!"JKL )*M�
�+

N�KL� cons OPQRS�VLISP TUV:�WOPXYZ�
. 12[\
]�� _̂ 

. M�`ab
�cd

e�. M�`ab�!"9cdfgC0
�3hi���jckl8m+

���nopC0
�3hi�qr./456780
�hi3��I!S\

Whi+

��0
�3hi�stucd gp_PathData�Z./0
�3hivw80xy

hi3��9WcdJ0
�3hi�xy+

9cdfgC0
�3hi�8 z

1 {/ VLISP |}~�hi�<
L� StartPt��������m8cd�+

2 ./0
�3hi�80fg
�3����./�������0fg
�3+

3 �cd EndPt � HalfWidth '�7�����80
�3hip�������
�_



30 | ��� �� Visual LISP ���	


����
������������������	����� �!"#

�$%�&'(


�� �!�$%��&'�)�*+�,�!*-.,/
��01(2


�34)$% halfwidth �!"567�8)9:;<=>?@AB���C:
;DEFG 1.94818 �&5!(

9
���<+�� �!�HI

1 9JKLMNO:;
PQRS

(setq halfwidth 2.0)

?@T��UVWX�!YZ[+�D(8\�]^�]�)�_`abXcd

�eb (40 . width) �D\5f!��*ghT��UVWXij&5bkl�m
n\�(

2 o VLISP pqrstT��U�T��uf��U(

\v&5wx *Last-Value* �� ijyT��UVWX(*Last-Value* "&5z{
� �VLISP vu|}!�bkl�!~���9�� X(

3 qH��
��q�TP&��bklU�TP&bklU�����y�G�

d width eb�bkl���(��������"S

(cons 40 (* HalfWidth 2.0))


�)�
����f4�D HalfWidth �!�/�bkl�}!����"
T��UVWX��N� (40 . 4.0)(

H��7 gp:getPointInput �H; C:Gpmain

^>&�� ¡N�"S¢)£� gp:getPointInput <��7X{¤� �!v¥
>¦�§(
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�
 gp:getPointInput ��������� c:gpath ���

1 ����
�� !

VLISP �"���� gp:getPointInput �#$��%&'(��
)��*!

2 ���+,-./01�� !

������23 gp:getPointInput ��� c:gpmain!

45�
��6789:�;!<= endpt > startpt ?@�� gp:getPointInput �A
B9:�CDEF�;9G nil�VLISP HIJK�LM9:N3�OP!QRS
T+�UVW��AB9: HalfWidth �;XY)@ nil�Z<='2[\�]'

��^678_A`abE�;�CDE'�
��678�;cG 2.0!_A
9: *LastValue* de�;f@ gp:getPointInput gh�ij/!

k�U,l2[mnopqrs�Ztuvwk�xyc*=z{|}!

qr~����

1 ���2[����������� ��Yxy��e!L�xy����

�!

2 � VLISP ������2[�����C�����VLISP �e\���@�!L
�����8�C���!

w�k�D����'��*��$�������� ����W��!
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���
�

�
����

� �������������

� ������ �!"#�

� $%&'� �

� �� &'()*+,-./� ���!0�

� 12��34����!56&'789�����!0:;<=>�? nil 
!�

;@�AB� Visual LISP CD AutoLISP E�� �FG�
���H!IJ�
	KL?�MN�O!P�Q�
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��	
��


���������������
 AutoCAD ����

��� !!"#	
$%&'()*+,�-.���

�/012��3456��789:;<=>?<���

@AB<56�CDEF<G�7*�E0HIJKLM

NOP6$56*NOP6A56$Q<RST56$6

U�V<NOP6A�WXY0$J�Z[*
��$\

DE����WP6]$ AutoCAD N�^_A`�aU<

bcd$6UP6efg��N*

� hijY<3456

� �� AutoCAD kl

� JK����()$56

� mn�op
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��
�����

�������������������� !"�#�$%&'()���

*+,-�.�/012����3'

45��36���7��8)79:%;,-<=�>?�@AB6C�DA

$EFGH$���'

EIJK:LI

�@G45,-���#MN
1OPQ,-R��ST�D��UVWXY

(defun Degrees->Radians (numberOfDegrees) 
(* pi (/ numberOfDegrees 180.0)))

D��Z: Degrees->Radians'[��Z\]^_���`�'

:abcG��FdefI�ghJKij(k�: AutoCAD @lm��7k
�LI`:fI�gh�no��pk�I`:fI�ghFqrst�'u�

�3v�D��\�wu�I`gh�nw AutoLISP EIJK:LI'

xy�����z{

1 @ VLISP |�}~X��PUV��Y 

(defun Degrees->Radians (numberOfDegrees) 
(* pi (/ numberOfDegrees 180.0)))

2 @ VLISP |�}~X��PUV��Y

(degrees->radians 180)

D������ 3.14159'��������180 IS�LI� 3.14159 '

U�G@ !62�D����cE�����|�}��1�� gpmain.lsp >
�6��'u�E%���>����h���G�E%�������69\

e'

:_w����������#� ¡���>¢�£¤g¥¦§������

¨T©ª«�VLISP E¬­®d�§���¨T'

£¤�H$,)ABF]^D��'¯;_<=���>?#¤�u����°

V±��²³Y
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;;;--------------------------------------------------------------
;;;          �	
 Degrees->Radians                               
;;;--------------------------------------------------------------
;;; ��

�	�������������	�
;;;              ���������������              
;;;              
�	� !"	 numberOfDegrees#         
;;;              $%&'�()��*+	��                  
;;;--------------------------------------------------------------
(defun Degrees->Radians (numberOfDegrees)
  (* pi (/ numberOfDegrees 180.0))
)

�,-.���/-.

0123456�7��*�����	���,-.���/-.�AutoCAD 
89:�,-;<#=>?@A#BCDEFGH#I):�/-;<�JK 
getpoint �	LM�.N),-.#O�PQRST���	U��(V�

�,-.���/-.�WX

1 YZ[\]^_�`abBcde


(defun 3dPoint->2dPoint (3dpt)(list (car 3dpt) (cadr 3dpt)))

2 YZ[\_�`abBcfgUhij�	


(3dpoint->2dpoint (list 10 20 0))

klm��n#=o0123p�45q*7��rsRtu�vwo LISP �
	U�#��	)x	q)y	�z{|}R#=o
~6P��m����

ActiveX �	��)kl��ActiveX �	R�:�y	�P���m���j�
	#���(LM�)y	$�)x	�

3 YZ[\_�`abBcde


(defun 3dPoint->2dPoint (3dpt)(list (float(car 3dpt)) 
(float(cadr 3dpt))))

4 ����j�	


(3dpoint->2dpoint (list 10 20 0))

���YLM��m)����[����y	n�
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5 
��
�������� getpoint ���������������� !"

(setq myPoint(getpoint))

6 � AutoCAD #$%&'()
*�

getpoint ��+,
-�.*�

7 �������/0�� !"

(3dPoint->2Dpoint myPoint)

12+,345.*�

6�7���89 gpmain.lsp :;'�<83=>?<8 Degrees->Radians ��

@�ABCD�?�EBCFG"

;;;--------------------------------------------------------------
;;; ��" 3dPoint->2dPoint                                   
;;;--------------------------------------------------------------
;;; HI"J��K
-L��M�
-�.*        
;;;             NO�-P�QR�ST3MU� ��VW
;;;              XYZ5.*NO[-R�ST3MU�   
;;;              J��\]^_L� 3dpt�`4      
;;;              abZW4
-Kc*� 
;;;--------------------------------------------------------------
;;; d<83ef"8g
hL�^_ef�      
;;;       �@ijklWmnQ]4�.*3n�      
;;;       ��o]pqrstuv�                    
;;;--------------------------------------------------------------
(defun 3dPoint->2dPoint (3dpt)
  (list (float(car 3dpt)) (float(cadr 3dpt)))
)

12���wgK
-1x�HIVy�-��d8g3ef��z{|}9~

�3����D�����@j����}~�������c3��o]pq

rWuv�

��"numberp ? listp �� ... 

(listp ’(1 1 0)) => T
(numberp 3.4) => T
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�� AutoCAD ��

��� AutoLISP �	
��
��������

� ActiveX ��
� entmake ��
� command ��

�������
 ActiveX ��������� !"#��
 entmake $ 
AutoCAD command %&�����


 ActiveX ������

����'()
�*� VLISP +,
 ActiveX ���$ entmake - command .
/0
 ActiveX ��1��2345�

� ActiveX ��67��'89:;�
� ActiveX '��<�=>?@ABCD7'EF0CGHI'JKLMN:
O0:PQRS$TUVW�

���'XYZ[ !\]^�3 Active ��'_`�

,
 entmake ������

,
 entmake ������'ab*�c!��1d�ef�ghijk
lk
�mknopqrstuv7�3dwx0yXz{ AutoCAD �����| 
entmake ����'dwx$}
 entget ��C~�'dwx��.�0����
�Q entget �����'��0� entmake �*�
dwx'�e��)���

,
 AutoCAD %&�

AutoLISP ���� AutoCAD +I��0A����'��
�>*
 command 
������L, AutoLISP �	��H'JK����L� AutoCAD %&��
���'%&���
��*L '0¡A'89¢1 ActiveX 
�£¤;0¥
¦N��� entmake £¤§�
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����	�
���

�������
�� gp:drawOutline 

;;;--------------------------------------------------------------
;;;     ��� gp:drawOutline                                 
;;;--------------------------------------------------------------
;;; ��������������
�            
;;;--------------------------------------------------------------
(defun gp:drawOutline ()
  (alert
    (strcat "This function will draw the outline of the polyline "
      "\nand return a polyline entity name/pointer."
    )
  )
  ;; �� !"#$%&'�
  ;; (�)��*!"#+,-./0
  ’SomeEname
)

12��3456789:;<=>?@�2A�B%CD gp_PathData EFG�
HIJKL�M9NOPQR����	S����TUVWXY)CDE�K

LZ[ gp:drawOutline�

\]^ gp_PathData V C:GPath ��E_`�abCD�� AutoLISP E��#��
E_`�abCD�)��c%�de��EfVOg�hijKL\kg� 14
l�mabCDnNaCD�opqr�gp:drawOutline V� C:GPath Ec%��M
OP� gp:drawOutline E$%CD gp_PathData�st7V�uv�
wxy�

z;<{|W}~%��CD�����_`������EhW��d�r�

�����_`)CD���~%)CD67����sW}t����7��

��E_`��<���_ gp_PathData 4J��`����������
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�
���
�

������
������
����	����
������	
�� 

!"#$
�%&'()��*+,
��-./ Degrees->Radians 
�012

�&3��45 numberOfDegrees 	
�6

(defun Degrees->Radians (numberOfDegrees) 
(* pi (/ numberOfDegrees 180.0)))

"��2
�%�78�*9:����
� Degrees->Radians �;��<=>4
5 numberOfDegrees 	
��?@6

_$ (degrees->radians 90)
1.5708

"2?A�� 90 �B�
� numberOfDegrees�

CD �EF��
�G5
��?@�H#3��45 aDegreeValue 	
��
IJ5 90�!KLM�#N aDegreeValue�O�2EF�� degrees->radians6

_$ (setq aDegreeValue 90)
90
_$ (degrees->radians aDegreeValue)
1.5708

P�QRS

TUP�@KVW��
� gp:drawOutline  !�EF gp_PathData A	QRS��

� gp:drawOutline6

(gp:drawOutline gp_PathData)

;XYZ[\�]C-^)_`ab"2QRSA	��	cd�VLISP 	ef
ghij !kC'(2lmn�

P� VLISP 	efghijopQRS	qr

1 stuv�wxyA	z{�

2 "|�}9~���@KS�W6

(setq BoundaryData (gp:getPointInput))

VLISP ��C9:	���a�45 BoundaryData 	EFA�

3 ��9~������������

4 "|�}xyA��EF4 BoundaryData !��*�
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5 
 VLISP ��
������������

VLISP �������

����������  BoundaryData 
!"#$%�

6 & VLISP '�()�*+,��-.� 

(assoc 50 BoundaryData)

assoc /01234%
56789:34!;<�&=>
?67!89@ 50?
A5BC��!DE:34F3GHIJKL
895M!NIO%?PQR�

18S!�TJ34%�U�

7 & VLISP '�()�*+,��-.�

(cdr(assoc 50 BoundaryData))

cdr /012%
VW�XYZ[\]!"#^_Z[�&=>
?cdr 12DE
M?`aA@ assoc /0"12;<!�bYZ[?cde@fgXYZ[FH
;<
h#iYZ[U�

#jklmn?oIHpqrst�lu9�

  (setq PathAngle  (cdr (assoc 50 BoundaryData))
        Width      (cdr (assoc 40 BoundaryData))
        HalfWidth  (/ Width 2.00)
        StartPt    (cdr (assoc 10 BoundaryData))
        PathLength (cdr (assoc 41 BoundaryData))

TJDE5vwx

yz?{#X|}~#������?o��������J�67!��DE

��������� gp:getPointInput /0pqr����!����aj���
�?{����5�������!�]X|� �
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�
�������
� Degrees->Radians ��������
� 
Degrees->Radians ����� !"#$%&	$'�(��
� Degrees->Radians 
)*���+' PathAngle ,-
�	.�/

(setq angp90 (+ PathAngle (Degrees->Radians 90))
      angm90 (- PathAngle (Degrees->Radians 90)))

0��1�2*�34�� polar 
����56	7 89	:;�/

(setq p1 (polar StartPt angm90 HalfWidth)
      p2 (polar p1 PathAngle PathLength)
      p3 (polar p2 angp90 Width)
      p4 (polar p3 (+ PathAngle (Degrees->Radians 180))

polar 
�<=>?@9?@8A!?@>B	CD9�EF*polar G p2 HI(
� p1 ! p2 	>B- PathLength*J p1 K p2 	#$8LM X NOPQ)R��S
- PathAngle 	TI�

pathAngle

angm90 (minus 90 degrees)

angp90 (plus 90 degrees)

p1

p4

p2

p3
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� gp:drawOutline �
 ActiveX ��

gp:drawOutline ������ ActiveX ��� AutoCAD �����
����	�
���� � ActiveX ���	!

;;  � ActiveX automation "���#$%&'()�
(setq pline   (vla-addLightweightPolyline

*ModelSpace*  ; &'()
*+,-
VLADataPts  ; ���	
./
) ;_01 vla-addLightweightPolyline 

  ) ;_01 setq 

(vla-put-closed pline T)

23
�45��6789:
;<=>? ActiveX and VBA Reference�@AB
C Active DEFGHIJK��L�MNOP��QR
ST��UVW� Visual 
LISP XYZ[\]�
^ � ActiveX_;`�aCHb"  ActiveX and VBA 
Reference�
 VBA™  c�def AutoLISP ��� ActiveX 
c��

g�hijk��lmnopqrs�
tuvwx vla- 
��hyz{C� 
ActiveX ���AutoLISP �ST|} AutoCAD ~�
 ActiveX ���T;uwx 
vla-hsHh� ActiveX ���f addLightweightPolylineh����I��
 
AutoLISP ���f vla-addLightweightPolyline��� vla-put-closed ��� pline ~�

 closed VWh����
������ vla-addLightweightPolyline ���

AutoLISP ActiveX ~ Automation ~�
��:���B�u����!

� vla-put�vla-get � vla- ��
�;u��?:�����
~��sHh�;
u�����
�;u��? *ModelSpace*h���u�����
�;u�

�? pline�

� vla- ��
���? VLA ��h�"@����
������sHh

vla-addLightweightPolyline ��
?~� plineh@ ���;u ActiveX ����
� ActiveX ~�&'¡T¢£¤
0¥�~�:¦8§¢
L�MN~�;¨©
ª%8«¢
¬u­®­¯GH���U°O~�P�S�h±²³´T�� 
gp:drawOutline ��hµf¶·¸lm§¹
L�MN~�QR *ModelSpace* 
Automation ~��
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�
�� ActiveX

AutoCAD � Visual LISP ���������� ActiveX ��������� ! 
ActiveX�"#$�
%��& ActiveX'()
�*�+,-./0

(vl-load-com)

������ ActiveX 1234�5678 vl-load-com *�9:; AutoLISP 
ActiveX <='��%�� ActiveX�vl-load-com >?@.ABC'

DEFGHIJK	FL

MN ActiveX 
�O�PQ��R�FSPQTUVWHIJKXTPYJK
ZW ActiveX [\]�PQ^T_`�aWbc3]defgh�ijkl ![
\PQm'd&no AutoCAD PQ��VpqrJK�sR�tDEFG-JK
	FL'?u	T�DEvrFGHIJK	FL�?wx�yzMN{!|}

vr
�~+,'()����&�A+,-�C0

(vla-get-ModelSpace (vla-get-ActiveDocument
  (vlax-get-Acad-Object)))

��p�~���vlax-get-Acad-Object 
���FG AutoCAD 	FL���-F
L��� vla-get-ActiveDocument 
�����	TFG AutoCAD ]��P�Z�
�m	FL'��-FL���� vla-get-ModelSpace 
�����FG��P�
HIJK	FL'

s*�?���� ¡V¢£	¤¥¦'§��¨©(ª	 «£§'�! 
ActiveX ~���¬­�®]"!&¯)°r±²HIJK	¤¥¦0

(setq pline (vla-addLightweightPolyline
               (vla-get-ModelSpace
                 (vla-get-ActiveDocument
                    (vlax-get-Acad-Object)
                 )
               )
               VLADataPts)
)
(vla-put-closed pline T)
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��
������������������ !"#$%&'(��)*

+,-./012%34�
56�
789:;6<=>?%� @A%BC

DEF
GHIJKLMMNOPQ��:6��RSTU#$VWXYZ[\

�D]]���^_%`8ab�L�^c;6� <=>?defghYZ[

\%gi8J_6�jklmnopqrst

(setq *ModelSpace* (vla-get-ModelSpace (vla-get-ActiveDocument 
                 (vlax-get-Acad-Object))))


2��56 ActiveX #$!"�
u8ncvu;6>? *ModelSpace* �w�
Rxy%9*+�z{�#c|}~�>? *ModelSpace*�NO
 �N�n�

W�q:6��u�56 vl-load-com �����56 setq ��d~�q>?��
��q������������ defun ��c|�^c�W�q��u���
8���q���

��U����
�

��� R��%��9��S� %�>? p1 p2 p3 ¡ p4 ¢£p�
 
vla-addLightweightpolyline ^R¤%¥(�¦}§�§¨q©�_ª%«¬­®�

¯°�
­®%±²

1 � VLISP r³´��µ ¶«¬·¸¹�

2 �¶/0º»¼½·¾¿À�/0 vla-addLightweightpolyline�F��µ¶ÁÂ·
¸¹�D«¬ÃÄ�ÅÆÇ�È�^c�6ÉÊ�
¼%ËÌÍÎ:qÇÈ�L

��«¬gÏ�
 AddLightWeightPolyline R¤Ðc>Ñ%Ò(SU����gÂ
OÓÔÕÖ

��j×9«¬�¾qØ
%Ùkt

ÚÛ WCS ÜÝ
�gÂU��%���!"ÞßU��R¤àK_á �Dâ $ãL�

��Ö
% 
*+9 2 %ä
�

>Ñ9�G ActiveX å��æ8ç� èé�nêëìGíZ%
î�Íïð 
ñ
¡
�)nc6>Ñd&ò�>Ñ�ef
î%1u�óef�gò
îí

Z%­®�

ô��Ðõö_�â ��� �%¥(O (x, y, z)�R��%��9S
â �
¢£Oj÷ø(%&t

(x1 y1 x2 y2 x3 y3 x4 y4)
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append 
��
������������������� ��!�"#�$
%�&�
'(�)*+� ActiveX 
�,-.	�/

(setq polypoints (append (3dPoint->2dPoint p1)
                              (3dPoint->2dPoint p2)
                              (3dPoint->2dPoint p3)
                              (3dPoint->2dPoint p4)))

�(0 3dPoint->2dPoint �12)34�&�
� mapcar 5 apply 
�6 789
:;<=!mapcar >? �@���A	B�CDEFG
��H apply I' 
J��KLMN
�!OPQRS	<=T",U/

(setq polypoints (apply ’append (mapcar ’3dPoint->2dPoint 
(list p1 p2 p3 p4))))

VW� mapcar XY�(�)Z�	��T"[%/

((x1 y1 z1) (x2 y2 z2) (x3 y3 z3) (x4 y4 z4))

W� mapcar XS�(�)Z�	�[%T"/

((x1 y1) (x2 y2) (x3 y3) (x4 y4))

\S' append 
�]�^_ mapcar `a	�b�&'c^"�/

(x1 y1 x2 y2 x3 y3 x4 y4)

_)�defg

hV�fi polypoints A	�jk
�	�%lm	�Onopq� AutoLISP 

�W�!rH�stL ActiveX 
�	uv��]wkxyz{|}��Z	f
g!&�
�~ ���
����_�^fg	*+/

(defun gp:list->variantArray (ptsList / arraySpace sArray)
  ; L
z{|}��U	��)�Z����
  (setq arraySpace (vlax-make-safearray

              vlax-vbdouble ; CD��
              (cons 0
                    (- (length ptsList) 1)
                    ) ; �Z��
              )
)

  (setq sArray (vlax-safearray-fill arraySpace ptsList))
  ; `a�Zfg
  (vlax-make-variant sArray)
  )
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gp:list->variantArray 
��
�������

� ��� vlax-make-safearray 
�������� vlax-vbdouble ��� !
vlax-make-safearray 
�"#$%&'���()*��	!+ 
gp:list->variantArray �,�� vlax-make-safearray -.)��)/0�(� 0,
1�(*	�234)567ptsList8�9: 1!

� �� vlax-safearray-fill 
�;���)56<=�>?�)@A56!
� �� vlax-make-variant 
�; safearray BCDEF!+ gp:list->variantArray G
DHIJK
���I,;LMN23��4)
�!

�OPJK�� gp:list->variantArray 
�)QR,4;?BC�ST���U�
��)EF�

; ;�VW?BC�EF
(setq VLADataPts (gp:list->variantArray polypoints)) 

XYZD

[+%\���]^��_`ab)a\XY!

cdXY)ef

1 ��gXYXh
� gp:drawOutline )iXY�

;;;---------------------------------------------------------------
;;;     
��gp:drawOutline                                  
;;;---------------------------------------------------------------
;;;  jk�l
�;��]^��)_`!          
;;;--------------------------------------------------------------- 
;;;  mn�
�o\pq� BoundaryData r�st\uvwx!    
;;;  yq��z9){|}~�#,��<��ST�a\R?,
;;;  ���<R?�ST)�VP\u)!
;;; --------------------------------------------------------------
(defun gp:drawOutline (BoundaryData / VLADataPts PathAngle

       Width  HalfWidth  StartPt PathLength
       angm90  angp90     p1 p2
       p3  p4     polypoints pline
      )
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  ;; �
 BoundaryData �����
  (setq   PathAngle  (cdr (assoc 50 BoundaryData))

Width   (cdr (assoc 40 BoundaryData))
HalfWidth  (/ Width 2.00)
StartPt   (cdr (assoc 10 BoundaryData))
PathLength (cdr (assoc 41 BoundaryData))
angp90   (+ PathAngle (Degrees->Radians 90))
angm90   (- PathAngle (Degrees->Radians 90))
p1   (polar StartPt angm90 HalfWidth)
p2   (polar p1 PathAngle PathLength)
p3   (polar p2 angp90 Width)
p4   (polar p3 (+ PathAngle (Degrees->Radians 180)) PathLength)
polypoints (apply ’append
  (mapcar ’3dPoint->2dPoint (list p1 p2 p3 p4))
   )

  )
  ;; ***** ���� *****
  ;; ���polypionts � AutoLISP ���
  ;; ������ !"#$%	
&
  ;; '()*+,��- ActiveX 
�.
  ;; /0	123�4�&
  (setq VLADataPts (gp:list->variantArray polypoints))

  ;; 56 ActiveX automation )789:;<=>?@&
  (setq pline (vla-addLightweightPolyline

*ModelSpace*; =>?@ABCD
VLADataPts
 ) ;_EF vla-addLightweightPolyline 

  ) ;_EF setq 
  (vla-put-closed pline T)
  ;; GH��789	 ActiveX IJK
  ;; GHL	4�MNOPQR
  ;; #<VLA-OBJECT IAcadLWPolyline 02351a34> 
  pline
) ;_EF defun 

��ST gp:drawOutline GH	�+, pline�UV�TWX?
�YZ�56	

[6\] ’SomeEname&

2 ^�_`12	ab�Xc VLISP defg	hij^Cab	��klm�i
jnoab	��&
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3 
��
����� ActiveX �������������� !"#$%& 
'()*+,-./01234�5��� defun ���6
789:

;;;--------------------------------------------------------------
;;; ��;<�� ActiveX ��(
=+>?��@ ActiveX AB
;;; CDEF AutoCAD ?�� Bonus GHIJ�KLMNOPQR�
;;; STUVWGX(YS�� ActiveX ABCD(  
;;;---------------------------------------------------------------

(vl-load-com)

;;; 5�Z��
7[\]89^_1+` utils.lsp a
;;;---------------------------------------------------------------
;;; b@cd ActiveX ef�ghijk�������lm !
;;; n*+>&"#$%4o& '(p��qb *ModelSpace*�
;;; 5��IrKstp��
;;;---------------------------------------------------------------
(setq *ModelSpace*

(vla-get-ModelSpace
     (vla-get-ActiveDocument (vlax-get-acad-object))
) ;_uv  vla-get-ModelSpace 

) ;_uv setq 

w[x6�89<5VW defun yz{|�}~bN��~�VLISP 5���p
+`IrK�*��p89(

4 5 C:GPath efa��
789�:

(setq PolylineName (gp:drawOutline))

Change it to the following:

(setq PolylineName (gp:drawOutline gp_PathData))

gp:drawOutline efM5�i���f��l�����	f�&���p�*�
�@N�i�(

5 �� 45�&���������a
�&ef gp:list->variantArray ��1 
gpmain.lsp +`&��(

M5J ��]¡�¢��&CD@([x VLISP 5�£1��u= �TK¤
¥�¦§ AutoCAD�
 5¥�¨© VLISP �iª«© AutoCAD /0(
=C
D¡�}¬��­pJ£1®¯��&�	(
=LM°±�w²³89�´�

µ³(
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�����

����	


� ��
����	�������������������

� ���� 
!"#$%&�

� '(
)*+� ActiveX ���
� '(
)*+�,-.�

� +��/01234567�

89
:���;<=>?@ABC	"D
�'(�E��FGHIJ���

K89
LM8N	OP
�Q�RS�;T%UVW1XY	�*
Z/[\

]^_��'(�̀ 89��abcde[\	f�Fgh	iLW1 
Tutorial\VisualLISP\Lesson3 RSj;UVk��
�
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��	
��
��

�������������������� VLISP 	


�� !
"�
��#$%��&�'(
����)

*�+,� AutoLISP -. (gpmain.lsp) /012�3-.�

4
5#6789:;<+=>&

?��@A�B
#C���+���4D�E+FG�

HIJKL+�M&NO�B
�+67PQRST4U

VWX&YZ�[\]^_��`a67OPb4c'�

�d^ e�67��
fg+hi-j&

� 89k67

� l! Visual LISP 	


� �
#$%��

� ! AutoLISP 67m#$%n
o

� pqbr+s�tuv

� wx	y

� z{ !
"

� |}�~�
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����

��������� gpmain.lsp �������� VLISP !"#$���%&
'()*+�,-.�/��01234567�89:�;�/��<9�=

>?���@:34ABC>��0�#D��EF/��GHICJ�KLM

NOGPQ R-�-.��S>��0' 150 >34�TUVC>WXYZ[
�\]^/+_1` 

Bab�0���5cdPefgh

/ gpmain.lsp 9i�>���jk

1 ��C>l���;�B gpmain.lsp ��0mncd34�%/opqrsl�
�0h 

� gp:getPointInput 
� gp:getDialogInput

/l��tuB���vwxc�yzi gp-io.lsp 

2 ��C>l���;�B gpmain.lsp ��0mncd34�%/opqrsl�
�0h

� Degrees->Radians
� 3Dpoint->2Dpoint
� gp:list->variantArray

b���fgPe

��z {H

GP-IO.LSP |'}~�}� (I/O) 34�-�y��}~� ��W�/	
�
������ AutoLISP �� 

UTILS.LSP �W|'��34�op������� ��W
�������
� 

GPDRAW.LSP |'������op�� AutoCAD ��������v 

GPMAIN.LSP ��� C:GPath 34 
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����	
��
������ ActiveX ����� (vl-load-com)������
�� (*ModelSpace*)�

�	
 !" utils.lsp�

3 #$%&'	
�()� gpmain.lsp 	
*+,-./0���12345'$
	
*6

� gp:drawOutline

�	
 !" gpdraw.lsp�

4 �7./089: gpmain.lsp )� !;	
�<=%-�>�;	
*?;@
A-BC� C:GPath /0�

>�D� VLISP EF�
GHIJKL�DMNOPQ VLISP *�RSTU��
�VMWX16YZ�[\7�]^_TU`abcde*^_fGg�TU�

hc VLISP iY7^_]TU �̀j^_f=k�TU�

�� Visual LISP ��

VLISP �����"Dlmno?��p�q&	
rsL%&tu�vw��
������Dx�y�?��p*�zI	
�@fy�Y&��	
{M�

y���	
)�|}fy���*�	
�@~�Z1{M�

#$ VLISP �����

1 c VLISP iY7^_]��`�]'$�� �̀

2 �	
 !� Lesson4 ��-���" gpath.prj�

 !	
�)�VLISP �Gg]����`����
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��

3 
���������������������� !"

4 
�#$%&'�()� !�*+,-.�/�01	
23���4"

5���������4����67�89�:3��01-5;<4�=>

?���-. LISP 01�'��67�89�:@A?���-.01"B3
+-�01	
2��4C�*D01E+F���67�G2'��67�"

5 5���'��67�4�� gpmain�HI
��J�� !�KL+01G2
67J�"

VLISP 
M��01�NOP015674�NOQR"ST89UVEWX9
�YZ[> gpmain.lsp 01\]�-^_+?01G267J�"`I
M?0
1+ab&cd89X9"e utils.lsp 01_?fg
M�STh#ij_c�
O�klmYZ"-^�n5���4�67�4�� utils o
��p�� 
!"

6 
��q/�"
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VLISP � VLISP 	�
��
���������������������
�� !"#��$%� VLISP �&'()�*+,-./,012*+��3�
45,6789�'(���

�������

&:;
<=�>?@ABCDE�FGH�I��������7�J6�"

K�LM?5HN
OPQRR���STPQ (DCL)�

UV gpath WXYZ[\]^_`ab�cLde�
�f7 gp:getDialogInput �
ghiWX�,�U�$B7���������j�B������kl��

������mn%o=7p�qrs

� tu����vwx@A�

� ���Iyz�ST����^7�

����vwx�de@ABH .dcl ��tu��� Visual LISP +{|}~�
����
��������������������x�����%'��

��������� DCL ���

�M?'��Iyz�������������o�tuxH�������

 ¡yz¢2��£WX gp:getDialogInput ��

H DCL tu���

¤¥¦§
;L?mn�����
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����������

� �������

������ !"#$�%&'()*�+��,-!./�%��01

2ActiveX3entmake 4 command5�6789:�����;<=>?����
�@�;�

� AB��CD-!.%EFGH.I.JK%KL�

� ��MOKNOMCancelNP�%QRP���

S DCL ;���TU@VW���XY�����%Z[ DCL AU\>]^_
`Gab�cdeC%01fghiYjklmn%����opqWr"s�

tuqvXY:�s�

!w���%xy

1 S VLISP ABz{|};~����AU�

2 S�AU;������� 

label = "Garden Path Tile Specifications";


 DCL ��!w����|}%Q��

3 	
�����!w-!&'()*%����

: boxed_radio_column {    // !w�����
  label = "Outline Polyline Type";
  : radio_button {        // !w��&'(���
    label = "&Lightweight";
    key = "gp_lw";
    value = "1";
   }
: radio_button {       // !w��&'(���
  label = "&Old-style";
  key = "gp_hw";
 }
}

DCL �� boxed_radio_column !w����$�%�������j\G�P��
-!Q��C radio_button ��S$��	
����:����l�?��Q�
O������j% AutoLISP ���fC�����CP�%�

� Q�W "Highweigh" %���%¡@mW 1��P�m¢¡ 12f�£¤�¥
f[¦5o§¨©WP�ª;%«¬�­�®��¯�°j��±²³
���

8�o�!
P��´8µ� �S DCL AU;��¶G��·(�¸��¥
f§C AutoLISP ;%q¹�
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4 ���	
��
���������������

: boxed_radio_column {     // 
������
  label = "Tile Creation Method";
  : radio_button {         // 
� ActiveX ���
    label = "&ActiveX Automation";
    key = "gp_actx";
    value = "1";
   }
: radio_button {          // 
� (entmake) ���
  label = "&Entmake";
  key = "gp_emake";
 }
: radio_button {          // 
� (command) ���
  label = "&Command";
  key = "gp_cmd";
 }
}

5 ���	
��
��� !"#$%&'(�)*��

: edit_box {      // 
��+!"#,-�)*�
  label = "&Radius of tile";
  key = "gp_trad";
  edit_width = 6;
}
: edit_box {      // 
��+!"#'(�)*�
  label = "S&pacing between tiles";
  key = "gp_spac";
  edit_width = 6;
}

./0
�1234)*�56789:�4;<)*�56=>:�?@AB 
AutoLISP CDEFG

6 ��	H
��I����� OK & Cancel J�� 

: row {          // 
� OK/Cancel J�K
  : spacer { width = 1; }
  : button {    // 
� OK J�
    label = "OK";
    is_default = true;
    key = "accept";
    width = 8;
    fixed_width = true;
  }
  : button {    // 
� Cancel J�
    label = "Cancel";
    is_cancel = true;
    key = "cancel";
    width = 8;
    fixed_width = true;
  }
  : spacer { width = 1;}
}

L<J�M
�NOPKQ�RSTUVWXYFPKG
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7 
��������� DCL ������������ !�"#$

gp_mainDialog : dialog {

8 % dialog ��&'"()*+,�-./0�123
�4���5�6-./
0
��� ! DCL 78��5"#$

}

9: DCL ��

�9: DCL ��;��3<=� AutoCAD >#?@ABCD4E� DCL ��F
12���@AG4H( AutoCAD IJ��KLMNOFPQERSTUVW
MN�3X AutoCAD YZ[\]^�_`�^\a �̀bc^��`\adO�

^IJ��KLMN F̀

e�f2g��9:� AutoCAD support hi�jF

9: DCL ���kl

1 X VLISP YZ[\]^��`�^m:! F̀

2 �^m:!`nop�^:!qr`pO�X�stuO\]^DCL v�� F̀

3 69:MNwx <AutoCAD �� >\SupportF

4 y���z gpdialog.dclF

5 Z{^9: F̀

3<=�E9:��;5�VLISP w|j�S}~�,�FVLISP f2�� DCL 
�����78���O1���S��q���}~F

��nop

VLISP ��j���B�f2bc DCL �8��QF

��� DCL U��nop�kl

1 X VLISP YZ[\]^�_`�^���_`�^�����O� DCL F̀

2 ����Unopz?Z{^TU F̀

��O� DCL ���U�j"(nop�12R&\]FPQE���.��
����DCL ��OfB�/�(nopU��V?�f2�V�\]���(
nopF
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3 
��
�����������������������

VLISP � !"# AutoCAD $������
� AutoCAD %&�'()*�+
,��-./0.1234$5678)*�


� AutoCAD 9:; DCL <=>�)*�?@ABCD
EFG78)*�H
IJKL�MN� Tutorial\VisualLISP\Lesson4 OPQ� gpdialog.dcl <=R!S
$�TU; Support OPQV��

� AutoLISP �������	

&WNXYZ AutoLISP [\$�����	�]^YZ�_�`[\ 
gp:getDialogInput abcdef
g?�h��f[\ij gpmain.lsp <=>k; 
gp-io.lsp <=>��

lml%���n^o�@�g,pqrstu�+NX@�vwx�yz
Q

{|}

� f���b~NXW�m�o������

� �������/���oX�e�����

� �������1���oX�e�����

� 
��B;���<= (.dcl)���6�����

�������

�e�����������o�� ����W-lm¡b¢ ActiveX �c�
���£¤¥¦(�?¢§�0¨©�c��0¨©ª«�Fr�¬�b­��

�®¯°±��²³rK´´²³µ��­���®¯I,¶·µ�Q^���

¨���
E��lmo��W���>����}

(setq   objectCreateMethod  "ACTIVEX"
        plineStyle  "LIGHT"
        tilerad   (/ pathWidth 15.0)
        tilespace (/ tilerad 5.0)
        dialogLoaded T
        dialogShow T
  ) ;_ end of setq
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�������� dialogLoaded � dialogShow �������������� 
!�"#$%&'


()*+,-

.��/012�3� load_dialog 456
( DCL ,-'78.9:;<=>�
?@�A45B� AutoCAD CD,-EF?@�GH)*+,-'

)IJ��KL load_dialog 45�M�NOP:QL unload_dialog 45��R)
ST.UV !WXA45Y'
�1WQ�
()*+�Z[\

  ;; 
()*+']^_`aGbcd
  ;; �ef�Qgbh1
()*+,-
 (if (= -1 (setq dcl_id (load_dialog "gpdialog.dcl")))
    (progn
      ;; 
(,-i
&jk�%l_`mn�oB
      ;; pq dialogLoaded rs nil
      (princ "\nCannot load gpdialog.dcl")
      (setq dialogLoaded nil)
    ) ;_tu progn 
  ) ;_tu if 

dialogLoaded ��vlwxyz
(&)*+'�r{)*+�|}~��
dialogLoaded �~rs T'78
()*+,-i
_`�dialogLoaded B�rs 
nil�7V�IJ��l'

Bv�)*+
(X���

h���;X�QL DCL ,-������L)*+��'��)*+��Q
gwvi�%l�L)*+���7�IJ=y� w�L��\

(if (and dialogLoaded
        (not (new_dialog "gp_mainDialog" dcl_id))
     ) ;_tu and 
    (progn
      ;; i
jk'
      (princ "\nCannot show dialog gp_mainDialog")
      (setq dialogShow nil)
    ) ;_tu progn 
) ;_tu if 

���V�IJ�w��� and 45��wx
(&)*+�b�wxyz3�
&  new_dialog 45'78� and 453���)�L���]^�~���X�
QL�~t8s nil ����M�B��)Mf�����~'�b� ¡��7



� AutoLISP �������	 | 61


�� dialogLoaded 
 nil�������������� DCL ����� VLISP 
!"#$�� new_dialog ��%

&'()�*�+��&,-./0� DCL ��123#4.56 7
*8
9:; <= dialogShow !>?
 nil%

new_dialog ��@*!�����.AB� C"#D�E% start_dialog FGD�
���%HI����JKLMN 7?OP�QRSTUVWXY��STY

�RXP�?OZ[\�]N^ _`a�� new_dialog bcd�� start_dialog 
befg%

JKLhi����Q

7
������HIMNjkgl m2noK?OD�X�p�JKQ/%

��gl���*��<= dialogLoaded d dialogShow �Qj* T�q�%

ras?Otuvdwx�JKQ%set_tile ��!QyXP�%z
�{�|}
�*~��C"*�~ Hn�'� rtos �����!����
~���s!
t��<=�Q��������
~�� ��1�����
�����%

7���2fg���MN�

(if (and dialogLoaded dialogShow)
    (progn
      ;; ?Ot�JKQ
      (set_tile "gp_trad" (rtos tileRad 2 2))
      (set_tile "gp_spac" (rtos tileSpace 2 2))

XP���]N

DCL ��@3�������� _`a AutoLISP ����� action_tile ��X
�������P���Z[\�]N �3P����%7���mXP��

�/Z�]N�

;; X�������]N�'������
(action_tile
  "gp_lw"
  "(setq plineStyle \"Light\")"
)
(action_tile
  "gp_hw"
  "(setq plineStyle \"Pline\")"
)
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(action_tile
  "gp_actx"
  "(setq objectCreateMethod \"ActiveX\")"
)
(action_tile
  "gp_emake"
  "(setq objectCreateMethod \"Entmake\")"
)
(action_tile
  "gp_cmd"
  "(setq objectCreateMethod \"Command\")"
)
(action_tile "cancel" "(done_dialog) (setq UserClick nil)")
(action_tile
  "accept"
  (strcat "(progn (setq tileRad (atof (get_tile \"gp_trad\")))"
       "(setq tileSpace (atof (get_tile \"gp_spac\")))"
       "(done_dialog) (setq UserClick T))"
  )
)


�� AutoLISP ������������������ !" action_tile #$
%�&'()*+,-./012�����"3456%789:;<=�2�

��>?��@�AB��CDEF"3452,-GHIJKL�MF"34

52,-N�,-O72���P; AutoCAD�AutoCAD Q72���RST 
AutoLISP ��UVW2���

XY�Z[Y\ action_tile ]^_�8F�`�)abcdefg4hijk�.

(action_tile
   "gp_lw"
   "(setq plineStyle \"Light\")"
)

(l��7��� "(setq plineStyle \"Light\")" ag4hijk��"34m2nh
%�2���7P: AutoCAD�oNpqRSrY\ AutoLISP ]^_.

(setq plineStyle "Light")

Qste���\�)u;/OK=nh� action_tile ]^_.

(action_tile
    "accept"
    (strcat "(progn (setq tileRad (atof (get_tile \"gp_trad\")))"
      "(setq tileSpace (atof (get_tile \"gp_spac\")))"
      "(done_dialog) (setq UserClick T))"
)
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�
��
OK�������������������� AutoCAD�� !
"#$ AutoLISP ��%

(progn 
   (setq tileRad (atof (get_tile "gp_trad")))
   (setq tileSpace (atof (get_tile "gp_spac")))
   (done_dialog)
   (setq UserClick T)
)

���&'�()*+%,-./01�" gp_trad234567 gp_spac238

96�:;�<=>�?@A� atof BC�C���� !"DCEF@A� 
done_dialog BCGH�������IJ UserClick �>K" T2L6E

MNOP�QR���0STUVW)X�$YZ[\]���()^_E

`W���

start_dialog BCab����cd�
ef�ghijkCE

(start_dialog)

A� start_dialog BC��:l��X�
E�
mnO���o)pqr�st
��
OK�u
Cencel���E

vw���

�
��
OK�u
Cancel�����ijvw����E7 start_dialog Yx�
unload_dialog y\Yz{�BCE

(unload_dialog dcl_id)
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�������

��������OK���� !"#$�%&�'()*��+,-.(/
0�123 gp:getDialogInput 456789�:�45�;<=>&3�����
��=�Cancel����45?67 nil@

(if UserClick          ; �����OK�
  ;; #$A�&
  (progn
    (setq Result (list
        (cons 42 tileRad)
        (cons 43 TileSpace)
        (cons 3 objectCreateMethod)
        (cons 4 plineStyle)
        )
     )
  )
)

BCDE

F�G��HI�J
GKLMNBC�O<PQRE gp:getDialogInput 45�3

gp:getDialogInput BCDE��S

1 + VLISP TUVWXY(Z[ gp-io.lsp T\3

2 ]^ gp:getDialogInput 45(�BC_defun gp:getDialogInput `ab'c�dFB
Ce3

3 /0�� defun `a��f gp:getDialogInput 45���NBC@

(defun gp:getDialogInput (pathWidth / dcl_id objectCreateMethod
               plineStyle tilerad tilespace result UserClick
               dialogLoaded dialogShow)

>45F�%g5 (pathwidth)�hijkl�M%mnop3

4 +�q�
0�BCc��/0Ur��Ms(�BCtH@

� uv,-.�;

� 
w,-.T\

� ?x�,-.
wyz{(

� |}~���,-.;

� 8�\x���
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� �
�������������������� !"#$��%&�

'()������!*+��
,������ �-./

� 0����

� 12���

� 3�4�5���

5 67%�8��%!9�:

   ) 
 ) 
  Result; 
) ;_;< defun 

6 = VLISP >?@AB�CD���EFGHI����JK�!EFL����

�JK/

MNO?PQR

S6LTUV gp:getDialogInput QR/6WXYZ�[O?PQR\!]^_`
a4b&c8de:

� ,fWXV defun ghij`,k!QR�lRRm,fnopi
� QR�qrs,ftV#pi

�' gp:getDialogInput!u[vw�xy],�,�/_QRS6z{|}~��
lR!��EF���������s/_QR�O?PQRqr T!"S6�
qr�,���[Ns����/

*u[WX�����_QR�QR���_QRqrs���/�z�$�4

�����z�� C:GPath QR�6 gpmain.lsp ��:

(defun C:GPath (/ gp_PathData gp_dialogResults)
  ;; $�����:�,{|� F�b¡!
  ;; ¢%,{|lR/
t6£¤Vt¥s%¦§¨©8/
  ;; Rª«¬6 gp_PathData �/
  (if (setq gp_PathData (gp:getPointInput))
    (if (setq gp_dialogResults (gp:getDialogInput (cdr(assoc 40
                               gp_PathData))))
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      (progn
       ;; 
���� gp:getPointInput �������
       ;; gp:getDialogInput ������
�������

       (setq gp_PathData (append gp_PathData gp_DialogResults))

       ;; 
 ��!"#$%&���
       ;; '()*+,�-�./��012�.3
       ;; 45�67 PolylineName �89:�
       (setq PolylineName (gp:drawOutline gp_PathData))
      ) ;_�; progn 
     (princ "\nFunction cancelled.")
     ) ;_�; if 
    (princ "\nIncomplete information to draw a boundary.")
  ) ;_�; if 
  (princ)  ; <=>?
) ;_�; defun 

@ABCD��EFG C:GPath :�HIJ�7KL�MNOPQ�RST?K
UVWXCDY

� Z#FG gp:getDialogInput [��)*\]^7_G`aKb�c:)*\]
def�ghi gp_PathData :jk7 40 �ghl�?����

� gp:getPointInput FGmn�ghioaK67 gp_dialogResults �89�p��
89"Kl�qX�brs�l�
� 5�89 gp_PathData :�ghi��

CD�� gp:getPointInput q"tuvw8x�yz{�|}d~(�2����
�k����������:�

�������2��

����)*�#�M�vVX�d��#$��'(��012���Yd�

x012qd�e012��vV��� gp:drawOutline �d#�x012�'
(����
������ �L#$�� #�e012�7K¡�RV¢

��gp:drawOutline FG£¤�O¥ #¦§���012���¨'(�01
2Y

� gp:drawOutline FG�£XD©rª�«¬�k:�!­D© #HIJ®?�
@CD�� gpdraw.lsp ��Y
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(setq PathAngle  (cdr (assoc 50 BoundaryData))
    Width        (cdr (assoc 40 BoundaryData))
    HalfWidth    (/ Width 2.00)
    StartPt      (cdr (assoc 10 BoundaryData))
    PathLength   (cdr (assoc 41 BoundaryData))
    angp90       (+ PathAngle (Degrees->Radians 90))
    angm90       (- PathAngle (Degrees->Radians 90))
    p1       (polar StartPt angm90 HalfWidth)
    p2       (polar p1 PathAngle PathLength)
    p3       (polar p2 angp90 Width)
    p4       (polar p3 (+ PathAngle (Degrees->Radians 180))
              PathLength)
    poly2Dpoints (apply ’append
                (mapcar ’3dPoint->2dPoint (list p1 p2 p3 p4))
             )
    poly3Dpoints (mapcar ’float (append p1 p2 p3 p4))
    ;;����	
�
    plineStyle   (strcase (cdr (assoc 4 BoundaryData)))
) ;_�
 setq 
;; � ActiveX Automation ���	�������
(setq pline (if (= plineStyle "LIGHT")
     ;; ������	
     (vla-addLightweightPolyline
          *ModelSpace*      ; ���������
          (gp:list->variantArray poly2Dpoints) ;� !"
      ) ;_�
 vla-addLightweightPolyline 
     ;; #��$%��	
     (vla-addPolyline
          *ModelSpace*
          (gp:list->variantArray poly3Dpoints) ;data conversion
     ) ;_�
 vla-addPolyline 
    ) ;_�
 if 
) ;_�
 setq 

&'()*+,-./01234+,��5+()06,789:;<�(

)0#=�>:()?@ABC�DEFGH	IJKLMNO setq PQ0RS
T�UVW�E�()XC

����

YZE[\783T+,�()0]^_G gpmain.lsp `a� C:GPath b�X7
8Yc()d

(princ "\nThe gp:drawOutline function returned <")
(princ PolylineName)
(princ ">")
(Alert "Congratulations - your program is complete!")
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������������������ gp:drawOutline � !����"#
$%
���&'

()*��+

�()*��+���,-&./0
�12'!�3 VLISP 4567891
2:�9;</0:�=>? ALT+ SHIFT + S @AB/0CDEF�12'

?GHIJK��� VLISP LMN
OCD12'


OP()*��+L�CD12�HQ

1 RST��UDEFV���WXL�����12�Y3 VLISP 45L78 
9��:�9EF��:��Z[\��12] gpath�^_"%`a .prj bc]'
RS VLISP Udef��12�!5g9hi:>j�P39EF��:klm
7812�#5g9EF:>j'

2 5g��noL�9
Op12:>j'

3 � VLISP qrstuv[\ (C:GPath) wx�()f�+'RS$%yz�+�
!�{�T��|�}�~�L�e���'���RS()�+���T!�

���3 Tutorial\VisualLISP\Lesson4 ��?�r��'

���Y������}����������r��'��r���Z�!� 
AutoCAD � list wx����+C�r��� ¡�¢£¤'

���¥¦

�V�L�T

� ���§��¨12�{��©ª�'

� � VLISP ���«¬��©ª'
� �­&�klmqr®¯ (DCL) °±klm'
� 	
 AutoLISP ���²³klmPv´klmL�[\µ¶'
� ·¸���¹º�»78¼�� ¡'

��T��+!�r½¾���¼�&'�?G�L�T�¿½¾��	6À'

�f��L�ÁÂÃÄ�� VLISP �+FÅ��'
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�������������������

����� ��!"#$%&'�()*��	�+,


-./+,0��12345�6789:;<��0=

>��?@ABC@DE�FGHI�

� JK� Visual LISP FGHI

� #$%&'�!L	

� MNOP

� �Q�RS
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��	 Visual LISP 
��


������ VLISP 
������ gpdraw.lsp ������������ !
"��# VLISP �$%&'()*+,�-���./01�2301�4�0
1��5��6�789#�23� 78	:;<=>?� 
vla-addLightweightPolyline 78@�VLISP ABCD 
��
�E�FGH  
AutoLISP IJ	KLMN�

01OP

VLISP ABC01OPQR�SE�TUV�01WXY	Z01�

OP�01	Z01	[\

1 ]^_`� setq 789#a	�01ab�

2 c CTRL + SHIFT +]>defSghiLj	QR@�

VLISP ]U,V�kl	�01WOP	Z01�ml�nop	IJ�H.q
r�RsTtu	018vwxyz�234{|C}�~��l���	�

�����������789#'�H�QR�<�#�

�4*���'�#,HDQR���Sg]��IJ}�, VLISP ����
��~o��SR�# 3 �<��	IJ�����	 50 �IJ�#01OP�

Sg<�l���IJ���cD���R� ¡¢�HDQRS£ VLISP <
��U,D¤¥IJ�2.#D�D�¦TU��	Z01�

Ljf�WY	�§¨©�ªaOPVl«IJ�]^_`,�Z01�b�d

e~c CTRL + SHIFT +[�VLISP ]TUWY	�01�ml�¬�	IJ�

­ VLISP ®¯°l±²
�³�²01OP³�fSgr#Hn�¨©�
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��


�����������������

ObjectCreationStyle (strcase (cdr (assoc 3 BoundaryData)))
(if (equal ObjectCreationStyle  "COMMAND")
 (progn
  (setq firstCenterPt(polar rowCenterPt (Degrees->Radians 45) distanceOnPath))
    (gp:Create_activeX_Circle)
  )
)

� !"��#$%&'()*+,-./01-23456785���9

:;<

VLISP =>��	
��
(?�@AB,CDE;

F� Visual LISP �GHIJK
��
���LM

1 N	OPQ gpdraw.lsp RS�TU(VB�����

ObjectCreationStyle (strcase (cdr (assoc 3 BoundaryData)))
   (if (equal Ob

2 G CTRL + SPACEBAR;

VLISP WXY�Z[AB�\-DE(]^_RS`ab(cdQZef�JK
g(h=?�@AB 17 -DE;

3 
�ij��(��kl�

(if (equal ObjectCreationStyle  "COMMAND")

4 VB����j�

 (progn
  (setq firstCenterPt(p

5 G CTRL + SPACEBAR;

VLISP WJKZfVB��
()+ progn;mn(�op��
+ polar;�q�

rsG CTRL + SPACEBAR(VLISP W]���`�k0=�JKgtuvw;Z
[(�xdQ polar;

6 yz�{|VB�k0��()}~��l�;

� VLISP ��ab�������JK
��
��;
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������� AutoLISP������������ !"#$%

(setq myEnt (ssname mySelectionSet ssIndex))

&'�()*+,!-./� ssname0ssget0sslength123456789:;<
=>?��VLISP !��	
��
��@���AB�:

C� Visual LISP !��	
��
��@�!DE

1 FGHIJ gpdraw.lsp KL!MN�;OPQR���ST%

(setq myEnt (ent

2 � CTRL + SHIFT + SPACEBAR:

VLISP UV�WX ent YZ![& AutoLISP X\:

C�]^�/^Q_^�!]^�2;`"abG�*+ ENTGET�cd� 
ENTER:

VLISP e� ENTGET fg�R�! ent:

3 hi<jST:

kl-.AB

;mna��opqrs!STat�uvwxy vla-addLightweightPolyline !-
.:z{��<w|}!-.x3~��������m�!�w-.!xW�

�� vla-add YZ!:c��;����ST'�z�����a��-.x�
VLISP ��AB�:

klC�-.!AB!DE

1 ;�OPaR���ST% 

(vla-add

2 � CTRL + SHIFT + SPACEBAR:

3 ;`"aFG��J�J vla-addLightweightPolyline:

4 �� vla-addLightweightPolyline:

VLISP UV[*-.!�X\������:

5 ;�X\������a���AB�� :/� ActiveX -.��e¡¢£¤ 
ActiveX and VBA Reference a:2
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6 
��� gpdraw.lsp 
������������������� !"#$%
&'(")*+,'-.�

��������	

/��01234���56�789:;�	<=����>?@A�BCD

EFG�HI�BCJKLM�

A�DEFG

�@��NB�OPQRSTUVW(23	�XYQZ[�\]	��^_� 
AutoCAD � ARRAY `ab23�cd������Iefg	hid�jBg
	kBlmn�

opfgqr�mnst4uv�wxyz{�|g}~����������

��QTUVW	���^����������l���Bg�Bg�W��

�����rx�WBg	���

SpaceToFill

SpaceFilled

OffsetFromCenter

RowSpacing
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���
����
��������� 
!"#$�
%&'(
%&') 0*�+,���-./01�
�23456
!789
:�;<=$�89
:�>(
  ?/$�6
  @ABC�/D
��*EF/01��23-
  GH$�89
2IJFKL892I�6
  MN%&'*OP	,���(QMNRST%&(
  .UVWX(�%&MN),���-6
  YKZ[
��

\]^_

��`a��>bcde\0fg6hijklmn�To	��i5
/h6

pLqrst�uvwxy
i5
��(zLGT{|,}~��6

��2�klmn�T	h�
��*���-�F����
2I6
fg�

	�uv��
6

$�2Q����(p�������6T
��O��

$�2 = (��� + ���
2I ) * (60 5
��' )

��/$�

��p	��mnO���
��6�T "�
���U¡¢(£¤mn¥¦

n�
����� 6§�¨��/© AutoLISP ��	p�/ª«K6OPp
c¬H©��
­®¯°(±²³ AutoLISP ²´6µ,pbc¶·H©��(
¸¹ursº]��6

(defun gp:Calculate-and-Draw-Tiles (BoundaryData / PathLength
           TileSpace TileRadius SpaceFilled SpaceToFill
           RowSpacing offsetFromCenter
           rowStartPoint pathWidth pathAngle
           ObjectCreationStyle   TileList)
  (setq PathLength    (cdr (assoc 41 BoundaryData))
        TileSpace     (cdr (assoc 43 BoundaryData))
        TileRadius    (cdr (assoc 42 BoundaryData))
        SpaceToFill   (- PathLength TileRadius)
        RowSpacing    (* (+ TileSpace (* TileRadius 2.0))
                         (sin (Degrees->Radians 60))
                      ) ;_»¼  * 
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        SpaceFilled   RowSpacing
        offsetFromCenter 0.0
        offsetDistance (/ (+ (* TileRadius 2.0) TileSpace) 2.0)
        rowStartPoint  (cdr (assoc 10 BoundaryData))
        pathWidth      (cdr (assoc 40 BoundaryData))
        pathAngle      (cdr (assoc 50 BoundaryData))
        ObjectCreationStyle (strcase (cdr (assoc 3 BoundaryData)))
  ) ;_ 
� setq 

  ;; �
��������� gp:calculate-Draw-tileRow 
  ;; �����
  (setq rowStartPoint
       (polar rowStartPoint
            (+ pathAngle pi)
            (/ TileRadius 2.0)
       ) ;_ 
� polar 
  ) ;_ 
� setq 
  ;; �����	�
  (while (<= SpaceFilled SpaceToFill)
    ;; � !"#	$%&'()*�+,-*$&��
    (setq tileList   (append tileList
              (gp:calculate-Draw-TileRow
                (setq rowStartPoint
                     (polar rowStartPoint
                            pathAngle
                            RowSpacing
                     ) ;_ 
� polar 
                ) ;_ 
� setq 
                TileRadius
                TileSpace
                pathWidth
                pathAngle
                offsetFromCenter
                ObjectCreationStyle
              ) ;_  
� gp:calculate-Draw-TileRow 
            ) ;_
� append 
     ;; ./0��$123��
��	�
     SpaceFilled   (+ SpaceFilled RowSpacing)
     ;; � 0 45$6789:;
     ;; <=�>�?9@ABCD�
     offsetFromCenter
           (if (= offsetFromCenter 0.0)
                  offsetDistance
                  0.0
           ) ;_
� if 
    ) ;_
� setq 
  ) ;_
� while 
  ;; EF!"#	$%&�
  tileList
) ;_
� defun 
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��	
��
������������

��������� while  !"#$%&

;; ��'()*+,-./
(setq rowStartPoint(polar rowStartPoint 
   (+ pathAngle pi)(/ TileRadius 2.0)))

012345(6*
���'�789:;0<=>?@�ABCD&

� rowStartPoint EF;GHI gp:Calculate-and-Draw-Tile 3JK�7"#LM8�
NOP?QRS�TU)*�

� VM�'WX? gp:calculate-Draw-TileRow HI�YI	+,Z��[\&
   (setq rowStartPoint(polar rowStartPoint pathAngle RowSpacing))

]2^_7GX? gp:calculate-Draw-TileRow HI`7EF rowStartPoint abP
cd% rowStartPoint eTUfg'( RowSpacing hi�

� G gp:calculate-Draw-TileRow HI37YI rowStartPoint ?\0jk�3lmn
��kop��	��'�qrs�

PZ����'j�pwhile ��'( !st?� rowStartPoint �N#qr+,
'�-.7u
�v rowStartPoint gwx�fgyz\'�qr7{|�;}~G
TU����'j�$l4������
`qr�( TileRadius �����Z7
��? polar HIv rowStartPoint e�� PathAngle w� 180 �p�xfgs�fg
+,qr����'�7u���0*��`�GTU��$��

��'���pPf���7�y\��s��: 6¡�&

(setq tileList (append tileList
                  (gp:calculate-Draw-TileRow
                    (setq rowStartPoint
                      (polar rowStartPoint pathAngle RowSpacing)
                    ) ;_¢£ setq 
                    TileRadius TileSpace pathWidth pathAngle
                    offsetFromCenter ObjectCreationStyle
                  )))

¤¥¦7
§¨X? gp:calculate-Draw-TileRow HI7©ª«X?¬G8���
append HI7­ª;X?¬G­��� setq HI�
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gp:calculate-Draw-TileRow 
��
��������	� Object ID�� Object ID 
������	���� !"#�$%�$&��	'�(�
��)
��

$	� Object ID�Append 
��*� Object ID +�,-.� tileList ��/0 
Object ID ��

�12
��345'"67/89:;<=

(setq offsetFromCenter
  (if (= offsetFromCenter 0.0)
       offsetDistance
       0.0
  )
)

>�?@#ABCDE'CDEFGHIJ�K$	��L��#M�����

N'O#0PCD��QR�S:;89�T=

U9VWXYZCD=
   8[\]CDE! 0'X�>Y!CD^_`
      aX'�>Y! 0�

����$	

bc"de0f�����	�g�'9�h#�ijk����$��	��

9��lmfnopq=�$	r�s���t�CDE! 0'u�$	�CD
EXv! 0�wx�9��'c4yz{|}~4�S:;�

YZ StartPoint�angp90�angm90 ����
��� FirstCenterPoint Y! StartPoint + offset�offset F�! 0��
� TileCenterPt ���EY! FirstCenterPoint�

HalfWidth

dist to TileCenterPt

FirstCenterPt

StartPt
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��	
��
� angp90 ���������
�� StartPoint � TileCenterPt ����� HalfWidth �

    ������ 
!"#��$%��
    
 TileCenterPt & angp90 ��'(���)�����
*+,-


 TileCenterPoint ./01 FirstCenterPoint & angm90 ��'(���)�����
�� StartPoint � TileCenterPt ����� HalfWidth �

    ������ 
!"#��$%��
    
 TileCenterPt & angp90 ��'(���)�����
*+,-

23�$

4567

8�9�: gp:calculate-Draw-TileRow ;<�67


(defun gp:calculate-Draw-TileRow (startPoint TileRadius
          TileSpace  pathWidth pathAngle offsetFromCenter
          ObjectCreationStyle / HalfWidth TileDiameter
                        ObjectCreationFunction angp90 angm90
                        firstCenterPt TileCenterPt TileList)
  (setq HalfWidth (- (/ pathWidth 2.00) TileRadius)
     Tilespacing (+ (* TileRadius 2.0) TileSpace)
     TileDiameter (* TileRadius 2.0)
     angp90 (+ PathAngle (Degrees->Radians 90))
     angm90 (- PathAngle (Degrees->Radians 90))
     firstCenterPt (polar startPoint angp90 offsetFromCenter)
     tileCenterPt firstCenterPt
     ObjectCreationStyle(strcase ObjectCreationStyle)
     ObjectCreationFunction
     (cond 
          ((equal ObjectCreationStyle "ACTIVEX")
            gp:Create_activeX_Circle
          )
          ((equal ObjectCreationStyle "ENTMAKE")
            gp:Create_entmake_Circle
          )
          ((equal ObjectCreationStyle "COMMAND")
            gp:Create_command_Circle
          )
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          (T
            (alert (strcat "ObjectCreationStyle in function
                   gp:calculate-Draw-TileRow"
                  "\nis invalid. Contact developer for assistance."
                  "\n        ObjectCreationStyle set to ACTIVEX"
                   )
            )
             setq ObjectCreationStyle "ACTIVEX")
          )
        )
       )
       ;; 
����
����
       (while (< (distance startPoint tileCenterPt) HalfWidth)
         ;; ���	����������
        (setq tileList
             (cons
             (ObjectCreationFunction tileCenterPt TileRadius)
                   tileList
             )
        )

        ;; �����	����� �
        (setq tileCenterPt
          (polar tileCenterPt angp90 TileSpacing)
        )
       );_!" while 

       ;; 
����#����
       (setq tileCenterPt
         (polar firstCenterPt angm90 TileSpacing))
       (while (< (distance startPoint tileCenterPt) HalfWidth)
          ;; Add each tile to the list to return.
          (setq tileList
               (cons
                  (ObjectCreationFunction tileCenterPt TileRadius)
                    tileList
               )
          )

        ;; �����	����� �
         (setq tileCenterPt (polar tileCenterPt angm90 TileSpacing))
       );_!" while 

       ;; ��	�
       tileList
) ;_!" defun 



80 | ��� ���

��	
��
��������� AutoLISP ��������

(setq ObjectCreationFunction
  (cond
     ((equal ObjectCreationStyle "ACTIVEX")
        gp:Create_activeX_Circle
     )
     ((equal ObjectCreationStyle "ENTMAKE")
       gp:Create_entmake_Circle
     )
     ((equal ObjectCreationStyle "COMMAND")
       gp:Create_command_Circle
     )
     (T
       (alert
         (strcat
          "ObjectCreationStyle in function gp:calculate-Draw-TileRow"
          "\nis invalid.  Contact the developer for assistance."
          "\n        ObjectCreationStyle set to ACTIVEX"
         ) ;_ strcat 
       ) ;_�� alert
      (setq ObjectCreationStyle "ACTIVEX")
     )
  ) ;_�� cond 

) ;_�� setq 

���� !"#$%&'()(*+,-���./0�1( ActiveX2entmake 
345 command 346789 ObjectCreationStyle :4.; C:GPath � 
gp:Calculate-and-Draw-Tiles <=0>?@A ObjectCreationFunction BCD*E34F
G7H*E34� gpdraw.lsp "�IJK	LM�

(defun gp:Create_activeX_Circle (center radius)
  (vla-addCircle *ModelSpace*
    (vlax-3d-point center) ; ��DN ActiveX OP�*QR
    radius
  )
) ;_�� defun 

(defun gp:Create_entmake_Circle(center radius)
  (entmake
    (list (cons 0 "CIRCLE") (cons 10 center) (cons 40 radius))
  )
  (vlax-ename->vla-object (entlast))
)

(defun gp:Create_command_Circle(center radius)
  (command "_CIRCLE" center radius)
  (vlax-ename->vla-object (entlast))
)

�GE34( ActiveX 34��/STU ActiveX VW7
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����	
 entmake �	��
�������� ActiveX ������

����	�
 command �	��
�� ������� ActiveX ����
��

����

!"#$%&'()*�+,-./0���12��&�

����345

1 67 VLISP 839:;<=>�?@AB3CD)E=>�

2 � Tutorial\VisualLISP\Lesson5 FGH39:IJKL�M,3NEFG MyPath 
H�

3 O VLISP PQR'STU)EV�UAB)EV�AB)EWX gpath5.prj�

4 YZ)E[WX�

5 \�M AutoCAD =>�]^ gpath _`�a2bEc�

6 a2 gpath ��defg�h�ih
jk3��lmno�pqr
stno
��fgu3vwxy�

�z{�|

}{B~9�(3 VLISP ����/�,

� .��812@����

� ���$%�	��

� ���	3.����

$%}{u�,#���&��defg83�3Ec���-.Ec#��M

}NE�B~�^3���

-.,��3 VLISP ��/��0�,. VLISP 8B]��3Ec&�j�.,
O�B]u��:��IJ �¡¢££}NE3��¤{�(3¥!D¦
§

¨©�	�0ª VLISP «¬3­®¯°���
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���
�����	
��������������

�� �!"#	
�$��%&��'()* AutoCAD 

+,�-
�./#0���1�234��5	
�-

�!��-
�./�6�7�!8934-+,#:;

�$�*./<'=>-?@��34A�2B34�!

CDE-FG�!�HIJ�KLM��NOPQ-R�

STU#VW"��CXKY�-
�./Z[\]^_�

�%&��'()* AutoCAD +,�-
�./#

� 	
�`a

� bcdefg
�./-	


�

� hi	
�

� jk�lm
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&'()�����*+,��-./0�)12345�67(89#:;�

"#$���<=��"#$�>���?���� AutoLISP @A)BC@A
DEF?@A�

GH IJK����<=LM�NO<PQ��<RS�TUTVVW,��

��X��Y,ZT[\V]�^_)`abc�ad��<efghij'\

k�� ;�lmn)bopq4��r9stuvw\)x�y1z{�� 
VLISP ��|}~�V�4R���}~NO��c���r����a��

���C�

AutoCAD ��������C���������,����� AutoCAD 67�
����a�E����VC�

������ 4?� AutoCAD ��9�2��<=

����� 4����� ObjectARX ��<=9�2��<=�

A����� �,���A����5������� �

¡¢��� 4 MDI £¤�¥¦+d��¡¢9§�¨©ª��¡¢«¬
­®¯�¡¢°±«¥¦¡¢�²�³´µ¶�2��<=�

����� 4����·¸¥«N¹�º»9�2;���<=�

»�������¼¯)�VC����x������C�)½������

�¾¿À������Á�)DXF™ ���4ÂÃ�Â' DXF ¡79Ä�2��
<=)½ÅÆ���Ä�2ÅÆ67§�ÇÈµ¶�

4ÉC����);�aj����
��67�AutoCAD Ê��Ëu{��b
Ì�ÍÎ)�ZT;-ÏÐ��ÑfÍÎÒÓÔ��ÕÐ��67�C);��
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�>67�)ÖJ×�Ø>67(89TÙ
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����������	
���
���������������� !"

��#$%&'()����*

+,������	
���
��

-.	�/01�2

� �345�6��78�9:;<=>�?:@A�45BCD���EFG

HIJK�LM*NO�PQRS5TUVMW45BC��X�Y*

� �3Z[����78A�\AZ[��X�Y*

]^_`ab

cde��
���fg]^h��ijAk`��_`ab*l�mno�p

qXrs�t�3u<=>?:vw5x6A�ij���
y2

Defun gp:outline-changed
Z[��X�Y*
       z{�1|}~78*
       E78��LM*
       45BC��X�Y*
ab��

���P"(:��*t�3��v�GH<=>�?:A�AutoCAD is 
:vlr-modified ��������	
*��A�3���v�<=>��e?:*
1���`� gp:outline-changed ab�$����3�h��������$�
���5?:�Dh��x6����3P�(z{ �x6*¡¢�h�3v

�<=>A�AutoCAD £!�¤¥ab}~D<=>c¦*h�3}~<=>c
¦A�AutoCAD u§�D<=>c¦�¨w�345©{c¦�x6ª�cc¦
�}~*

'l«k}~¬��­��}~¢ �1�'®2
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	�
��
��������
  �� gp:outline-changed ��
  Defun gp:outline-changed.
    ������� !"#$�
%&'���'#()
  ��*+
	,-./��
  �� gp:command-ended ��
  Defun gp:command-ended.
           01234'5)
           6789�����:�';<)
           67=>�����?':�;<)
           @?ABC���D�E/FGHI)
           @?JK234'5)
  ��*+
	�
./L23MN'%&��OPQR��S��TU�����AutoCAD 
VWX�� :vlr-commandEnded YZ[\Q'��]^)

������ _#`�
%&'���abc'�dF>�� 
gp:outline-changed e gp:command-ended fgahijkl')>��]^m�n
o���pqrstu��evw)��� m!"'@c;<a>����m

��'�xuy����z{)

=>|}~��OP�
01��23����C���)��'*P�Ca0

1234�i'5)��'����XS��{�'�U�3�

	�
��01����
  �� gp:outline-erased ��
  Defun gp:outline-erased.
    ������� !"#$�
01'������'���'#()
  ��*+
	01��./��
  �� gp:command-ended ��
  Defun gp:command-ended.
     01��=>01'����L�23m'�i5)
  ��*+

���@���

�
��>� 4JKS¡¢£��23�d¤���¥01�£��23)Q

¦c}~n§��l)

e¨©pª«'���aL¬���)OP¨Hmi��¨©�­m®��i�

�L¬���D¯�¨©�����I)i°TUYZDO01,-I���±W

��²����n7��i�³��´¨©��i���)y�µ��TU��

���¶·i����8Q'��]^·����� :vlr-commandEnded YZ��
�)
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���� gp:command-ended �������������� !"#$��%&
'()*+,-.�/012���3�456789$:3;<=>?@AB

C��

Defun gp:command-ended DEF 2G
  DHIJ�KLGMNOP)*+�OQ,
      R��ST� 
        :UVW�)*+�
           %&��X�Y,
           MNZ[)*+ !"#�\],
           MN^1)*+ !_�"#\],
           `_0ab)*+DcdefghG,
           `_ij��X�Y,
        klmnopq
        :UV%&)*+�
           %&��X�Y,
        klmnopq
      R��STpq
��pq

r���


stuv��
���	
�3�w�/0:xZyxzr���
,-.�>

{x�����)*+|}r��(~���
D�(��W��l$��(�

�%&�lG$�.�r��(�B
��
$�d1���e~)*+�W�

z��-���	
,~���
�r����X�$��B
��
��b1 
AutoCAD L��,

���l��.�����,f@1��W�)*+���`_��d�cd�

��gh��$- ¡�¢)*+£W�Z[� !p¤,1)*+£W��$

b\]¥¦§/0$¨f©z-ª«¬�d�_ !p¤,©­®¯°±�(²

³´µ-¶Z·b\]�¸1IJ�KL$¹���º§»�¼½�(²³¾¾

¿v��¶ZijÀ)k����$©­2�k��ÁÂ�Ã�(IJ�K$�

¯	
¥»�¬¼Ä,
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�� VLISP ����������������������	
����
��� 
�!�	
"#$%&�'()*+,�-��./012345�

678	
���	
9����:;<=>9?34+@���A2�
BC

DEF� C:GPath GHIJKL

Defun C:GPath
   MNOP12DE QMN���RG
   ST8UVWXY�RGZ+
   �I[\�7B]���=>9"#$^L
      _`a/0�"#$�_b� 
      68���cd���e�
      8fg�hi"#$B]jke�
      8l�� LISP mlF�+
   B]���no)p+

   �HI\�7qr����=>9stqr�UL
      ��68=>9���^���SuvwUx��y��Z
      8fg�hiqr����jke�
      8l�� LISP mlF�+
   qr����no)p+
F�)p

z{ C:GPath F�

z{ C:GPath F��|}���~���+

u C:GPath U�|���~������

1 �I[����6�� gpmain.lsp �k�
� <AutoCAD ��

>\Tutorial\VisualLISP\Lesson6 I�0����L

(defun C:GPath (/
        gp_PathData
        gp_dialogResults
        PolylineName
        tileList
           )
  (setvar "OSMODE" 0)              ;; ��B]����+
  ;|
  ;; ���7������������|9 AutoCAD U+
  ;; :��H��-��� COMMAND F�/0���
  ;; � ¡¢�£�¤¥¦��.��§¥¨©ª«T¬­+
  ;; � �H�
u *commandReactor*�¤®7!¯�+
  ;;|
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  (if *commandReactor*
    (progn
      (setq *commandReactor* nil)
      (vlr-remove-all :VLR-Command-Reactor)
    )
  )

  ;; ���������������������
  ;; ����� !"#�$%�&'()*�+,
  ;; �-./  gp_PathData 0�
  (if (setq gp_PathData (gp:getPointInput))
    (if (setq gp_dialogResults
           (gp:getDialogInput
         (cdr (assoc 40 gp_PathData))
           ) ;_12 gp:getDialogInput 
    ) ;_12 setq 

      (progn
    ;; 3 �"4 gp:getPointInput �15���, 
    ;; gp:getDialogInput 67�89:;<=15�>�

    (setq gp_PathData (append gp_PathData gp_DialogResults))

    ;; 3 ?@"4A�����89�
    ;; BC��DE�+,FG15HIJ�FK
    ;; ./<LM PolylineName �NO0�

    (setq PolylineName (gp:drawOutline gp_PathData))

    ;; PQR=BCSTU�V#�
    ;; gp_tileList 0WXFGYZV�[\FK�
    ;; ]^�_FK��`a� length b�c�
    ;; defghiAjV��`�
    (princ "\nThe path required ")
    (princ
      (length
        (setq tileList (gp:Calculate-and-Draw-Tiles gp_PathData))
      ) ;_12 length
    ) ;_12 princ 
    (princ " tiles.")

    ;; ,ak gp:Calculate-and-Draw-Tiles lm�c
    ;; FGV�FKnop;< gp_PathData 0�
    ;; YZ�-,./ :q<STHIJr���
0�
    ;; �#YZ�-�HIJstuhivwZVaxc
    ;; �yz{��

    (setq gp_PathData
           (append (list (cons 100 tileList))
                    ; A�V
               gp_PathData
           ) ;_12 append 
    ) ;_12 setq 
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    ;; 	
�����
����������
    ;; vlr-object-reactor ���
    ;; vlr-object-reactor �������
    ;;  (vlr-object-reactor owner� data callbacks)
    ;;      callback �� ��!"#$%&�
    ;;      ’('()* . +,�� ).
    ;;
    ;; 	-./012
��3 vlr-object-reactor
    ;; 456%78���
    ;; 98	:;<=> PolylineName 0%?@AB�
    ;; CDEFGH������

    (vlr-object-reactor

      ;; vlr-object-reactor %�IJ�� "Owner’s List"�
      ;; K��LM3���456%��7NOP%QP�
      ;; -R0�S TU	 PolylineName 0% vlaObject�

      (list PolylineName)

      ;; �VJ���WXY%��

      gp_PathData

      ;; �ZJ�� 12[�%\M���]^�
      ’
       (
        ;; _:;��B[,�%���
        (:vlr-modified . gp:outline-changed)
        ;; _=>��B[,�%���
        (:vlr-erased . gp:outline-erased)
       )
    ) ;_`a vlr-object-reactor 

    ;; �Ib[cdef����
    ;; 	:;efghB,i?@A�
    (if (not *commandReactor*)
      (setq *commandReactor*
         (VLR-Command-Reactor
           nil          ; j83ef���56%��
           ’(
             (:vlr-commandWillStart . gp:command-will-start)
             (:vlr-commandEnded . gp:command-ended)
            )
         ) ;_`a vlr-command-reactor 
      )
    )
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 ;; �����������������
�
 ;; ��� !" !!!!!!!!!
 ;; #�$%�AutoCAD �&'�()*+, !
 (if (not *DrawingReactor*)
      (setq *DrawingReactor*
         (VLR-DWG-Reactor
           nil          ; -�.����
�/�01
           ’((:vlr-beginClose . gp:clean-all-reactors)
            )
         ) ;_23 vlr-DWG-reactor 
     )
 )
      ) ;_23 progn 
      (princ "\nFunction cancelled.")
    ) ;_23 if 
    (princ "\nIncomplete information to draw a boundary.")
  ) ;_23 if 
  (princ)               ; 45&'
) ;_23 defun 

;;; 6789:;�<�=>?@ABC
(princ "\nType GPATH to draw a garden path.")
(princ)

2 DEFG����HIJKLMN)�OPCQR	S��"FG����TU

V67C

WX��
�YZ[0

��
YZ[0\]���	
WX^#_���� Lesson6 `a�bc^�d
��C

e��
YZ[0WXf	
g�hi

1 ejk gpreact.lsp l Tutorial\VisualLISP\Lesson6 ̀ amnf]�op`a MyPath 
gC

2 qr GPath o	stuvwqrx�yz�� gpath o	{|g}~�o	���
��C

3 ejk gpreact.lsp jkWXfo	gC

4 gpreact.lsp jk�jk��g���-�"������ utils.lsp jk����8
9�� gpmain.lsp jk�����89jkCtu�"�(���djk���
}~������C

5 � gpath o	{|g�~jkB gpreact.lsp qr�jkC

����jkg�OP�x(��]� ���¡¢CO£���YZ[0¤�

¥}¦[0�x§¨©�ª8N)��x§«¬­�67®¯°;C

�jkg���89[0� !"���x�89±²�IJ³´C
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���

�����
����������������������� !"
#$

����%& AutoCAD '()VLISP *+,-./0 12��34�5
�
678����)

gpreact.lsp 9:;<-.=> gp:clean-all-reactors �?@��
,A�?@ 
CleanReactors B�C6DEFGH/I)JKLMNOPQR�STU�� 
utils.lsp 9:�VWX

;;;--------------------------------------------------------------
;;;     ?@XCleanReactors                                  
;;;--------------------------------------------------------------
;;;  YZX��	
����[�/0?@)     
;;;            � ��A\���� ]!�^_ 
;;;            `a�b	
cdef����)                     
;;;--------------------------------------------------------------
(defun CleanReactors ()
  (mapcar ’vlr-remove-all
         ’(:VLR-AcDb-reactor
           :VLR-Editor-reactor
           :VLR-Linker-reactor
           :VLR-Object-reactor
          )
  )
)

g\���

h���6,������i��6OP� j�klmg\,)

g\���OP�no

1 p/�8q�6rOP)sti� gpath /�uvwxy8qr9:z{|} )~

2 �m C:GPath ?@�QR���)

���R�L-��������������U�-�)f����#�U�

����)

3 ���L,���W� \�DMN�IX

� ������-.��) ������ef�� �¡!�¢WR��-.

��£U�¤¥)

� ¦§���)
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� ���	
�

� �
�	
�

������������������� �!"#$%&�

'()���*&+,-./012�3�4.567�89:-;�1�<=

>?,- Tutorial\VisualLISP\Lesson6 @A�BC�DEFG�H8IJ*�@A
�� Gpath6 K&�L

MN OPJ*Q���1�< RMNS� AutoCAD T��U���"1V 
ALT+ TAB . WS VLISP1XY VLISP Z[\]^_`a�()b3cdef1
gh� AutoCAD ijB�klm vlisp ijn<oWS VLISP�

pq������-r

s��*&+Ttu���vw1�hs��xyz{'|rs}�v7�QL�

�~�G���Q���tu�����

����6���1�"��������	
1tu(�ij /��#$�

� Erase / �	
��'� 1L�
� Erase / �	
'� 2LT�����
� Erase / ���	
'� 3 �� 4L�
� Move / �	
��'� 5L�
� Move / �	
'� 6LT�����
� Move / ���	
'� 7 �� 8L�����
�'*��L���	
�� / �	
��'� 9L�
� Stretch / �	
��'� 10L�

Command: erase
Object: Polyline border

Reactor sequence

1. Type in erase command
2. Callback: GP:COMMAND-WILL-START
3. Select objects: pick a polyline
4. Hit Enter (object selection complete)
5. Callback: GP:OUTLINE-ERASED
6. Callback: GP:OUTLINE-CHANGED
7. Callback: GP:COMMAND-ENDED
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��������������������� �!"#$%&'

()�*���!+,-./0'123�45!���678)�

���9:

	�;<� AutoCAD ���=>(#� VLISP ?@�����A(#BCDE
F��GHIJ���KL�MN'OPGHQIJ�R.STU?@VMN�

�@�WX��� AutoLISP QR.YZ[\�
]^_!+,�����B�
�GH`Jab+,'c14d'�!��GHefg'hijklUAmen

o�

pRqr&s4d!��tuv��GH!wx'���+,Oytz{!'h

y,|}~��R���"��()�}�!��Q��,�����!CDE

F'�������V��&'V����y����()��IJz{���

�'12� Visual LISP ��]���Q!��&����z{����� 
AutoLISP 23Q!-����
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��������� !"#$����%&'�()�

*+,-.����"/�012345678��9:

�������;<=>?@A<BC��DE� VLISP 

F�GHIJ VLISP �����

�KLM�NO�P VLISP Q�RSTU�VW�PX�

Y��D)Z[I\]^_�`�ab AutoLISP cd��

���eCfg�I!hi�jkDlmn��aNO�

AutoLISP RSopbq�rstu�

� vw���xyz�

� %&{����()

� |{}~�����

� cd��

� �
����

� M���

� LISP n AutoLISP ��h
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��
���

������������������� !�"#$�%&'()*+,-

.�!"#/0
�*+12,3 "#$45'67����82,9:;�

<=>?@A�B��$�'$�C"#,DE<='�B��:F9��G�

�H0'IJ��;KLM�

NO �PQFRSTU
��'�B��V,AutoCAD :WUXY�Z[�D
.\]^_`ab',Jc��defghde'ijklm'
��n�$o

=p9�Pqrs���ot,uvw VLISP xyz{�|P'$�}~,�2
�  AutoCAD,�����D���B���

u������82'���

�>?@A�B���������'����;��

� ��!�
���R���

� �����
���R���

9������IW����'K����G����,K��� �
� 
AutoCAD  ¡¢£y¤{¥,¦!
��§¨,��xX.DI�©ª¨�D
«,¬­®¯9>?@A�B��'B°�±i²�³´ª�µ>?@A,�2

¶:·­de�u.�GEdeGµ,�2GE¶de�µ,c¸�¹,º»8

2¼½�Gµ@A�hde�

�¾�a¿ªK��� *reactorsToRemove*,·ÀÁyz3Â�de']ÃÄk'


��'3Å�*reactorsToRemove* .� gp:outline-erased �Æ�',Ç.ÈÉ~Ê
Ë9]ÃÄ�hde,¦� gp:command-ended É~ Ìot,È]ÃÄx��Í
Îhde�

B°�GEde]ÃÄV,��'Ïc9$ÐÑ'ÒIH0�� gp:outline-erased 
�,9yzª3Â
��'3Å�RB gp:command-ended V,9ÓodeF
�
�$lm']ÃÄLvÔ'Õ,$���ÖÎ×��2,B°Ø�de�µ@

A�DV,�B��:RB�E gp:outline-erased ���Ùµhde'@AÖÚR
BGE����Ì�9ÛÜu����Ý�'Þß�
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� 
� setq �
�� *reactorsToRemove* ������������������
����� !"#$%&'(
)*�+,-./0 12 
*reactorsToRemove* ��3��4�5678�������9:/0;!<�
=
�� erase >?@ABCDEF�5GHIJKLMN��������
�O *reactorsToRemove* @/

� PQRST>?UVW� gp:command-will-start ��5�X8�� 
*reactorsToRemove* YSZ[ nil/5��0;\�6!]^_X����'(9

�� erase >?������/

`a5!bTYSZX�����c��-.de!fgh
ij@fg�-

.de34k���	U�lmda8nopq/
r������nopq

�daH7s� AutoCAD +tuvw>xa/

yz3�=��� erase >?AB{D|}EF��~����V4��� �
��������

� YSZ erase >?/08�~ gp:command-will-start �-��8 
*reactorsToRemove* �[ nil/

� ��{D����5���	U�
�!s�O��/

� � ENTER �AB{D������/
��	U8[�@�D���W��W�- gp:outline-erased�8������
��O[������ *reactorsToRemove* @/
�x���	U8[��D���W��W�- gp:outline-erased�8����

����O���� *reactorsToRemove* @��X����@&��%���
�����/

� AutoCAD AB���/
� W��W�- gp:command-ended�AB� *reactorsToRemove* '(������
 MN�¡¢£/

B%���� *reactorsToRemove* ¤�5���	U@�¢������ 
*polyToChange*�K'(2��"¥¦�������/
i§�xz�s�X�

�	U¨©ª¤{�����/

«�¬���=W�>?

­®¯^������	U��5����¡¢s°«O�±�>?/
��	

U���²³¡¢H7� AutoCAD ­´>?�µg���	U�X`,«�K
L/
�¶§d·�¸O�¹���º»da¼�½¾¢�/�W�5p¿�=

sr��>?�µ®y��	U�X`,«�0À>?/���"ÁÂ��ÃÄ

Å¢
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� �	
��
 UNDO � REDO �����������
� �	
���������� !"#
 OOPS �����������

$%&'()*+,-�./012,-3)4�56789:;�<=>3?

@ABC%DE+FGHIJ=�

KLM678BC��DN���J=3OPGQHIRS��T�UV

� �W
�XYZ[\]^_
 STRETCH �� 3̀N<abcdefXYgZ
[\3?6@h�QiefjkQieflm�ef�;a]^<=6nop

$qr�OP3Mst�9:XYZuvw�xy3z$XYZ[\�Guv

w�XYZ[\�{uvw�|W}~+��?6����xy�3����

�;���35��	%��#�]^�"���8�������

� �W
���Z[\]^3T�g��;���3�"n���������

����u������3z$5�� 0Z[\]^�¡¢jr£�

� �W
�¤¥Z[\]^3M¦���
§¨VA©�¤¥�3(Qiª��

«¬60­sAop�¡¢603�
��®¯Z[\A¥�sA¤Q°±²

j����

� �W
�³´Z[\]^3M¦����;���3�"���efµ���

����

¶·¸�¹�@º��»¼V

� �� command-start ½¾3¿À
�;§RS��_�XYÁ��j³´Â`
ÃÄÅÆQiÇ�6ÈÉ��

� �W
�ÊËÌÍ3�����¶6�������

� ÎQiÏÐµ������

Ñd �%
�#
� AutoCAD ���P3AutoLISP j ObjectARX �
��T
<=Ò  !�)ÅÆQi4�ÓÔ�ÕÖ��9:DN��ÄÅÆQiZ[\

]^���_� (entdel <polyline entity>) Â�� �̀���xy�3RS����

½¾ :vlr-commandWillStart � :vlr-commandEnded Ã6×ØÙ��
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��
��������

���	������������ !�"#$
%&��'()* +,-

./������01�234���56�78
 gp_PathData 9:;�<=
>?@AB'()���01�CDE gp_PathData �:;�FG�H?@AI6
E� J�?KLM 100�N J�OA:;�$PQRS+,-TUV?@�
9WX./>YB�PZ1

[\]^_`!Jab+,-�TU�9c��H gp_pathData 60�de ?K
LMf

;;; gh                                                  
;;; (12 . BottomStartingPoint)      15------------------------14   
;;; (15 . TopStartingPoint)             |                                   |   
;;; ih                                        10  ----pathAngle--->  11   
;;; (13 .  BottomEndingPoint)        |                                   |   
;;; (14 . TopEndingPoint)             12------------------------13   
;;;                                                                

��jklmh�nh)Jopq�!Jab+,-TU_`�WN&W�rh

���1� gpdraw.lsp st� gp:drawOutline uF�v��N&��1wx�yS
uF�z{|}~�������z{EPQ+,-���PZ19c����

cy�t��f

� ��������e mh1

� ��SuF���z{mhA�PQ+,-�PZ1

� �� C:GPath uF�������� gp:drawOutline uFJ�z{|��1
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�	
��
������������������ gp:drawOutline �� !"
#$%& p1 '(�! 12)*+,�-."p2 '( 13"p3 '( 14"/ p4 '( 15�
0123456789:��;<=>?

(setq polyPoints(list 
  (cons 12 p1)
  (cons 13 p2)
  (cons 14 p3)
  (cons 15 p4)
))

@A67BCDEFGH���1IJKFGH�JLM�����N 
gp:drawOutline 67�OPQ
�R��"�S�DE�TU=>���Q
�V
01W�

(list pline polyPoints)

����XYZFGH��=>�[\

1 
45 !��]^_*`ab@A gp:drawOutline 67)�c�de defun fg
�23�#$%& polyPoints.?

(defun gp:drawOutline (BoundaryData        /       PathAngle
               Width       HalfWidth   StartPt     PathLength
               angm90      angp90      p1      p2
               p3      p4          poly2Dpoints
               poly3Dpoints        plineStyle  pline
               polyPoints
               )
  ;; h� BoundaryData �ij7k�
  (setq PathAngle    (cdr (assoc 50 BoundaryData))
    Width        (cdr (assoc 40 BoundaryData))
    HalfWidth    (/ Width 2.00)
    StartPt      (cdr (assoc 10 BoundaryData))
    PathLength   (cdr (assoc 41 BoundaryData))
    angp90       (+ PathAngle (Degrees->Radians 90))
    angm90       (- PathAngle (Degrees->Radians 90))
    p1       (polar StartPt angm90 HalfWidth)
    p2       (polar p1 PathAngle PathLength)
    p3       (polar p2 angp90 Width)
    p4       (polar p3 (+ PathAngle 
                (Degrees->Radians 180)) PathLength)
    poly2Dpoints (apply ’append
                (mapcar ’3dPoint->2dPoint (list p1 p2 p3 p4))
                )
    poly3Dpoints (mapcar ’float (append p1 p2 p3 p4))

    ;; liFGHmn�
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    plineStyle   (strcase (cdr (assoc 4 BoundaryData)))

    ;; 
 ActiveX Automation ��
���������
    pline        (if (= plineStyle "LIGHT")
               ;; �����
��
               (vla-addLightweightPolyline
             *ModelSpace*   ; ���������
             (gp:list->variantArray poly2Dpoints)
                    ; !"#
             ) ;_$% vla-addLightweightPolyline 
              ;; &��'(�
��
               (vla-addPolyline
             *ModelSpace*
             (gp:list->variantArray poly3Dpoints)
                    ; !"#
             ) ;_$% vla-addPolyline 
               ) ;_$% if 
    polyPoints   (list
               (cons 12 p1)
               (cons 13 p2)
               (cons 14 p3)
               (cons 15 p4)
               )
    ) ;_$% setq 
  (vla-put-closed pline T)

  (list pline polyPoints)
) ;_$% defun 

2 )* gpmain.lsp +,-� C:GPath . �/0�1. -�234567

(setq PolylineName (gp:drawOutline gp_PathData))

�8)*97

(setq PolylineList     (gp:drawOutline gp_PathData)
      PolylineName     (car PolylineList)
      gp_pathData      (append gp_pathData (cadr PolylineList))
 ) ;_$% setq 

:;<= gp_PathData ->?@���. AB�ACDE�

3 � PolylineList ��� C:GPath . ����F<=GHI�



102 | ��� ����

�	
��
���

�������������� gp:command-will-start ��
��� 
:vlr-commandWillStart  !"#$%&��'()*+,-.�/01234 
*polyToChange* � *reactorsToRemove* 5678 nil#

9���� gp:command-will-start �	���:;

1 <= gpreact.lsp >�#

2 � gp:command-will-start ���9 setq ���?�	/034@�ABC8DEF
GH

;; �I0�
�12341JK
L8 nil#
(setq   *lostAssociativity* nil
        *polyToChange* nil
        *reactorsToChange* nil
        *reactorsToRemove* nil)

3 ?EMNOPQ gp:command-will-start ��RSNO@TUVW*0 princ ���
?H

(if (member (setq currentCommandName (car command-list))
       ’( "U"    "UNDO"     "STRETCH"   "MOVE" 
          "ROTATE"  "SCALE"   "BREAK"  "GRIP_MOVE" 
          "GRIP_ROTATE"   "GRIP_SCALE"  "GRIP_MIRROR")
    ) ;_XY member 
    (progn
      (setq *lostAssociativity* T)
      (princ "\nNOTE: The ")
      (princ currentCommandName)
      (princ " command will break a path’s associativity .")
    ) ;_XY progn 
) ;_XY if 

&NOZ[?\]^_`a*0bc<de�fghi�"j#Dk?\_`a

lm*0bc@���Ln1234 *lostAssociativity* .op?\#

�qrstfg
?��u@v'�w_x@yS*+z{bc|�BCstf

g@.}~e�fg��!"#��l+bc	U����������@lm

?\�w�Uop@���w_�����#��?&��u@?\�=6a�

bc@��y�S���BC���#?\����&bc@��F� ¡3#
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��
��������

���������
��������� ����!"����� :vlr-erased 
#$%�& gp:outline-erased ���'"�� :vlr-modified #$%�& 
gp:outline-changed ��(���)*+,��	-.
�/�	(

*�
��������	
�/�	�01

1 � gpreact.lsp 2���34 gp:outline-erased ���56789:!

(defun gp:outline-erased (outlinePoly reactor parameterList)
  (setq *reactorsToRemove*
       (cons reactor *reactorsToRemove*))
  (princ)
) ;_;< defun 

�+=>?@�A BC!DEFGHIJ����KLGA M��NMOP

�9Q)RS����(TUV!WX���&EFGYZ[��\6]?^&

_`��
�a]bc"defg AutoCAD YZAhijkde6]lYZ�
$m(n

2 34 gp:outline-changed ���56789:!

(defun gp:outline-changed (outlinePoly reactor parameterList)
  (if *lostAssociativity*
    (setq *reactorsToRemove*
             (cons reactor *reactorsToRemove*))
    (setq *polytochange*     outlinePoly
              *reactorsToChange* (cons reactor *reactorsToChange*))
    )
  (princ)
)

oQ�p��	34HIJqr(�ApOst,	uviwlx�$%�y

z��{|� gp:command-will-start ����}~���������;�#��
�^��� *lostAssociativity*(�+���8��)RSiw�9Qx�X�Ni

w�?^���de�(�Ap& STRETCH yz������}�iwlx�
$%��K�����DHIJ�A ���G�����bc5qr�K ¡

¢£¤(

*polyToChange* ��KL¥¦HIJ§¨� VLA �
¥©�� gp:command-ended 
��ª�«¬HIJ­®�)�GN��(
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�	
��
 gp:command-ended

������
��
 gp:command-ended ������������
�� !
"�#$%&'()*+,-./0)1�23�
�45�60��23�


78029:;<� AutoCAD =>�!"#$������?=0@ABCD 
AutoCAD E�F�GHIJ�0KLM;N@OPBN�J��

QR�STUVWX�
 gp:command-ended �Y"Z

[%&'�\]^_`a�
  �(b\] - %&'cdefErase ghi
    de!"��jk�
  �lb\] - mnX%&'ok7p�qrfMovesRotate Cghi
    de!"��jk�
  �tb\] - uvwxyz%&'
    de!"��jk�
    {%&'|}~8#$
��
    �����%&'0
      �l�x��#$
�
    ��
      �t�x��#$
�
    IF ��
  ����%&'#$f����
��%&'~8�o,8���i�
  |}�#$���0�F�����B�����, �¡%&'¢£�
  ����%&'�
  �./v�#$��¤
1¥¦ *reactorsToChange* ����=�
�
��

,§STU¨[©ª«¬0­F®¯X(°±�B�²³0´µ°²³@¶�:

;<·¸¹º�

��%b¢£»¼

�(½²³�@��2��:;¾¿XÀb%&'ZÁu%&'o��%&'�

µÀb·Â�%&'Ã
�¢£
����4·ÂZÁu%&'Ã
�Ä=�� 
12 ½ÅÆÇÈ
ÉÉÊ� XsYsZ ËÌÍ´��%&'Ã
�Ä=Î�� 8 ½
ÅÆÇÈ
ÉÉÊ� XsY ËÌ�

�29Ï�X%&'�Ð½Ñx7L0ABN(°	ÒJ�Ó.Ô%&'#$�

~K0��%&'
����Õ(0	ÒÖ×ØÙÚ�
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��
� utils.lsp ������������������� 
xyzList->ListOfPoints !"#$�%��&'%&()�%*+ xyList->ListOfPoints 
,!-#$�%��&'%&()�%.

��/01234�5��67�89

1 :;<
 VLISP �=>?@A�BCD utils.lsp ��E,�F!GHI.

2 ! Tutorial\VisualLISP\Lesson7 JK�� utils.lsp ��LMNOPJK.

QDRSTU�VW234�5�����XYEutils.lsp ��Z�[D\Y7]
O^��E
_`abcdefghij�aNGk.

3 
 VLISP �=>?@A�BC utils.lsp ��Elm�/0.


���no���1a ActiveX pq

r/0���-Tstuv
wxEU�yMz�{p.r/0:�|} 

U�yMz~�M1a ActiveX y��

[�������D�$ ���M1a ActiveX y�.&���������
&���a���	aH�%�%��������pq�y���

���&
���no����	a command �����(.���N 
AutoCAD �����7] ¡OP.�¢��
yMz������M1a 
ActiveXE=
Z£2¤
�$¥¦§<.

_`¨4©�����ª

«¬7TU�st� 
ab­®¯°� GRIP ±²cd234iE�_` 
AutoCAD ��±² /����ª.<
³´D���µ$¬¶·¸¹º»E¼�
½¾�]±²~: GRIP_MOVE ¿ GRIP_ROTATE À�.�i����ª��Á
¶� MOVE Â ERASE ±²R��4©�.ÃÄ¥Eab
7T±²ÅÆÇ��
'Èd&ÅÆ\7T±².&D���$E�'�É�Ê
�ËÌ���Í��

/0EÂÁ¶{Îl7� VLISP ÏMÐ@AÑ}�:�ÒÓE¼ÔÕÖ×D��
ÍØD 
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;; �	
��
����������������
;; AutoCAD ��� ���!"#�$�������%&'(
;; )�	*�+�,-./���%01&'2

(GP:COMMAND-WILL-START #<VLR-Command-reactor> (GRIP_STRETCH))

;; 34�56789:2./;<=>
;; ?@ABCD.!�� MOVE(EF8GH
;; GRIP_STRETCH 56IB3% command-ended 
;; JKL�MN?OPQRSTJKLUV2

(GP:COMMAND-ENDED #<VLR-Command-reactor> (GRIP_STRETCH))
(GP:COMMAND-WILL-START #<VLR-Command-reactor> (GRIP_MOVE))

;; 34�WX��$���YZ0[\](

(GP:OUTLINE-CHANGED #<VLA-OBJECT IAcadLWPolyline 028f3188> 
                 #<VLR-Object-reactor> nil)
(GP:COMMAND-ENDED #<VLR-Command-reactor> (GRIP_MOVE))

^_`abc�4$Pdefg�h�i%STJKLjhkl(

4m�+!nP�1PG%op�qrst4uv% command-ended jhkl
!�wxyz{|}&'���!%~�����8 AutoCAD ����^��(
��i��4 command-ended jhkl!|}Nx����� AutoCAD ��(
8���B3^�de�n-)t���1�����N����������

ST%��$��%���Zb|}^��8 (

¡¢£�¤JKL�+%¥¦

1 �f§kl¨©Z gpreact.lsp ªV2 

(defun gp:erase-tiles (reactor / reactorData tiles tile)
  (if (setq reactorData (vlr-data reactor))
    (progn
      ;; «¬%�%­®¯��4JKL%l°!(
      (setq tiles (cdr (assoc 100 reactorData)))
      ;; |}«¬!3P%$P�(
      (foreach tile tiles
          (if (and (null (member tile *Safe-to-Delete*))
                 (not (vlax-erased-p tile))
                 )
              (progn
                 (vla-put-visible tile 0)
                 (setq *Safe-to-Delete* (cons tile *Safe-to-Delete*))
              )
          )
      )
      (vlr-data-set reactor nil)
      ) 
    )
  )



��������	 | 107


��
���������������������� !"#$��
%

&'()*+,-./0 *���1, *Safe-to-Delete* �23456�

2 789�����:; gpreact.lsp 6% 

(defun Gp:Safe-Delete (activeCommand)
  (if (not (equal
      (strcase (substr activeCommand 1 5))
        "GRIP_"
      )
  )
  (progn
     (if *Safe-to-Delete*
        (foreach Item *Safe-to-Delete*
          (if (not (vlax-erased-p Item))
     (vla-erase item)
          )
        )
      )
      (setq *Safe-to-Delete* nil)
      )
    )
  )

!"<= GRIP_MOVE > GRIP_STRETCH ?@�0.A�B���

CD command-ended ��

EFG�HIJK0 LMNOPQR6�STU�VW0X
EY.Z�N8

JK[\EZ]����^A�� gp:command-ended �_`a��bcH%

(defun gp:command-ended (reactor      command-list
             /        objReactor
             reactorToChange  reactorData
             coordinateValues currentPoints
             newReactorData   newPts
             tileList
             )
  (cond

    ;; dSefg - hij*��kErase ?@l
    ;; Nm$��S�>h�hijno
    ;; kp *reactorsToRemove* 45qr0
    ;; s��not�
0uv������
    (*reactorsToRemove*
     (foreach objReactor *reactorsToRemove*
       (gp:erase-tiles objReactor)
       )
     (setq *reactorsToRemove* nil)
     )
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    ;; ��	
� - �
������������Move�Rotate ����
    ;; � �
������������Move�Undo ����!
    ;; "#$%&'()��
    ;; 
    ((and *lostassociativity* *reactorsToChange*)
     (foreach reactorToChange *reactorsToChange*
       (gp:erase-tiles reactorToChange)
       )
     (setq *reactorsToChange* nil)
     )

    ;; �*	
� - GRIP_STRETCH 
    ;; +,	
�-!��./��012��!
    ;; 3456789�:;./<�=
    ;; GRIP_STRETCH��>?@ABC>D���=
    ((and (not *lostassociativity*)
      *polytochange*
      *reactorsToChange*
      (member "GRIP_STRETCH" command-list)
      ;; EF>& GRIP_STRETCH ��!GHIJ
      ;; *reactorsToChange* K@L>&MNO=
      (setq reactorData
         (vlr-data (setq reactorToChange
                  (car *reactorsToChange*)
                 )
               )
        )
      )

     ;; PQ#$���'(R��=
     (gp:erase-tiles reactorToChange)
     ;; STUV���WX�YZ[\]=
     (setq coordinateValues
        (vlax-safearray->list
          (vlax-variant-value
        (vla-get-coordinates *polyToChange*)
        )
          )
       )

     ;; � ^_`ab���!cUV�`�dX!
     ;; efghijkl xyList->ListOfPoints 
     ;; m[\lnopqrXs��t� ((x y) (x y) ...) �u=
     ;; Evw���!"h xyzList->ListOfPoints kl
     ;; xy*dX!m[\lnopqrXs��
     ;; t� ((x y z) (x y z) ... ) �u=
     (setq CurrentPoints
        (if (= (vla-get-ObjectName *polytochange*) "AcDbPolyline")
          (xyList->ListOfPoints coordinateValues)
          (xyzList->ListOfPoints coordinateValues)
          )
       )
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     ;; 
���
��� RedefinePolyBorder�
     ;;  �
��������
     (setq NewReactorData
        (gp:RedefinePolyBorder CurrentPoints reactorData)
       )
     ;; ���������� ...
     (setq newpts (list (cdr (assoc 12 NewReactorData))
            (cdr (assoc 13 NewReactorData))
            (cdr (assoc 14 NewReactorData))
            (cdr (assoc 15 NewReactorData))
            )
       )

     ;; ... !"#$��%&�'����()*
     ;; +,-.�/01����2
���345
     ;; 67�895 newpts :����;/<7�=�
     ;; +-.�/>?����2@ -.���*
     (if (= (cdr (assoc 4 NewReactorData)) "LIGHT")
       (setq newpts (mapcar ’(lambda (point)
                   (3dPoint->2dPoint Point)
                   )
                newpts
                )
         )
       )

     ;; AB CD�%&�'����*
     (vla-put-coordinates
      *polytochange*
     ;; EF list->variantArray �GH�IJK utils.lsp LM*
      (gp:list->variantArray (apply ’append newpts))
    )

     ;; ABNO  NewReactorData �PQRS�
     ;; �TUVWX�YZ[\]^/_`��
     ;; a_�@b�/cdef�g (100) �h5 nil* 
     ;; @i�j�Ek�95 gp:Calculate-and-Draw-Tiles
     ;; lYmneo�@pqrYZ*st!�
     ;; rlY
uve����mne�f*
     (setq tileList (gp:Calculate-and-Draw-Tiles
              ;; WXYZf�w@cxef
              NewReactorData
              ;; yzuvlY
              ;; {F/B���|��}~�  ActiveX ��
              "ActiveX"
              )
       )
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     ;; �	
��
���������
     ;; ��������� tileList � !"#$%!�
     ;; &'���#$� ()*+,-.�
     ;; / 012345678��9
     (setq NewReactorData
        (subst (cons 100 tileList)
           (assoc 100 NewReactorData)
           NewReactorData
           )
       )

     ;; :;
��012378� #$9
     ;; <=�>?@A� vlr-data-set B#
     ;; 'C0+,-6789
     (vlr-data-set (car *reactorsToChange*) NewReactorData)

     ;; DE��FGHIJ *polytochange* 0
     ;; *reactorsToChange* �K�
     (setq *polytochange*     nil
       *reactorsToChange* nil
       )
     )

    )
  ;;L�MNEOPIJ *Safe-to-Delete* .���QRSS
  (Gp:Safe-Delete (car command-list))
  (princ)
  )

/  gp:Calculate-and-Draw-Tiles

;T�UVWXYZ*�[\+,-]^B#.^� gp:Calculate-and-Draw-Tiles 
B#H�
_`a�b� ActiveX cdeFf9ghij�kl_m�
nmo
p�q�r�FfdestuActiveXventmake w commandx9yz/ � 
gp:command-ended B#.�{|}~F�������^�k=�

(setq tileList (gp:Calculate-and-Draw-Tiles
    ;; ��#$����}~��
    NewReactorData
    ;; FfdeB#
    ;; ��A;+,-����_`� ActiveX s�
    "ActiveX"
   )
)

��B# gp:Calculate-and-Draw-Tiles ��#����NewReactorDatauC}���

��t0�� gp_PathData .�78��t��x0��� "ActiveX"uC'()
Ffdestx9���h�= gp:Calculate-and-Draw-Tiles �[U��ukl
�
���; gpdraw.lsp ��.�* B#���x�=VA B#��#0PWIJ
�¡¢�
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(defun gp:Calculate-and-Draw-Tiles (BoundaryData /
     PathLength          TileSpace
     TileRadius          SpaceFilled
     SpaceToFill         RowSpacing
     offsetFromCenter    rowStartPoint
     pathWidth           pathAngle
     ObjectCreationStyle TileList)


��
����������� ObjectCreationStyle ������� �!�"
#�$�"%&'�!!()*+,-�  ObjectCreationStyle �.

(setq ObjectCreationStyle (strcase (cdr (assoc 3 BoundaryData))))

ObjectCreationStyle � /#�0��,-�1�  BoundaryData2345678�

�9�:;/<=	>?@ABC

DE gp:Calculate-and-Draw-Tiles F(GHIJKLMN���OP

1 Q�  ObjectCreationStyle ��R#���5$C

2 S��� 5$TU ObjectCreationStyleC

VWA#�� defun &'�X"YZ.

(defun gp:Calculate-and-Draw-Tiles (BoundaryData 
                         ObjectCreationStyle
    / PathLength     TileSpace
      TileRadius     SpaceFilled
      SpaceToFile    RowSpacing
      offsetFromCenter   rowStartPoint
      pathWidth   pathAngle
      TileList)         ; S��� 5$TU ObjectCreationStyle


��X[Q��� \�����2/]^�_6�`������ 2/]

^a_6�bc VLISP defg8VhCiX�X[fj ObjectCreationStyle kW�
����l� �man VLISP &opqrspq#� 
gp:Calculate-and-Draw-Tiles�bc/tuvw8xyzQ8;X"{|.

; *** }~.���5$ /�a��k�� OBJECTCREATIONSTYLE
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3 �	 gp:Calculate-and-Draw-Tiles 
��
��� setq ������������
���� �!"�	
#$%&

(setq
   PathLength  (cdr (assoc 41 BoundaryData))
   TileSpace   (cdr (assoc 43 BoundaryData))
   TileRadius  (cdr (assoc 42 BoundaryData))
   SpaceToFill (- PathLength TileRadius)
   RowSpacing (* (+ TileSpace (* TileRadius 2.0))
      (sin (Degrees->Radians 60))
   )
   SpaceFilled RowSpacing
   offsetFromCenter 0.0
   offsetDistance  /(+(* TileRadius 2.0)TileSpace)2.0)
   rowStartPoint  cdr (assoc 10 BoundaryData))
   pathWidth      cdr (assoc 40 BoundaryData))
   pathAngle      cdr (assoc 50 BoundaryData))
) ;_'( setq 
 (if (not ObjectCreationStyle)
   (setq ObjectCreationStyle (strcase (cdr (assoc 3 BoundaryData))))
)

)*+,-./01 ObjectCreationStyle 23
456789:;<=>?1 
ObjectCreationStyle @A.3��BC@A�D+>E73F nil%�GH
�I�J

K BoundaryData �
LM3NO ObjectCreationStyle6

:;PQR!ST gp:Calculate-and-Draw-Tiles LU
VW89XY�	6

�	VWZ� gp:Calculate-and-Draw-Tiles 
�

89

;[M\]Z
��Z� gp:Calculate-and-Draw-Tiles 
�^�_1`� 
ObjectCreationStyle 
>�ab "ActiveX"�GH;VW89�!c*Z�
� 
gp:Calculate-and-Draw-Tiles de

;�f��ghi@j�;�	klm
�^�nopq��rs&

� >?�	. defun 45eD+>E�
�
`��t>?uLve
� 
�
w]3>?x.yve

;z{|}~���M���^��BR!S
�XY���	�+M7pq)

��rs6:;�PR!;���=�VWZ�. gp:Calculate-and-Draw-Tiles 


�6VLISP x�����P�j)�6
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��
�������� gp:Calculate-and-Draw-Tiles ����

1 � VLISP ������� !" gpdraw.lsp �#��$ 
gp:Calculate-and-Draw-Tiles%

2 & VLISP '(�)*+,-.�+
�.%

/0�12)*34��5 6789:;<=�>?@
�ABC���D

�%

3 �+
�.EFD�+,-.GH�)*+
�.IJ%

K�)*4)LM +
�.EFDNOPQRS T�)*U,-�
�%

4 >?�KV�
�5 WX("+
�.IJ%

VLISP 9�+
�Y<.��Z[,-\]^

5 
_+
�Y<.����,-\] `?��abcde�Qfgh��3 
gp:Calculate-and-Draw-Tiles%��i� �4j�G�k� gpmain.lsp �#�l�
�34��%

6 �+
�Y<.���!"�� gp:Calculate-and-Draw-Tiles ���abm%

VLISP 9noGp������ q9�rs gpmain.lsp �#�tmab� t
mab=�uv�[^

(setq tilelist (gp:Calculate-and-Draw-Tiles gp_PathData))

7 9tmabwxy^

(setq tilelist (gp:Calculate-and-Draw-Tiles gp_PathData nil))

yz{U�|  nil}~_Gv�ab����63^

u] ObjectCreationStyle y nil ��� BoundaryData ������h ObjectCreationStyle%

� nil�y���� gp:Calculate-and-Draw-Tiles �� 9T4���
��)*�
������k/EFD��Y��? 8����� gp_PathData �l%�� 
command-ended ����������4��M 9���� ActiveX �� &
���4)*%
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�	
��
��������
������������ !"
#$�


%&' gpmain.lsp ( gpdraw.lsp ) Tutorial\VisualLISP\Lesson7 *+,-./0*
+1�2
�34516789��:4;�<= 

>?��	2@�ABCD�51���2EFG/0HI 67JAK 
gp:Command-ended LMN�1O<=PQ�R

(setq NewReactorData
    (gp:RedefinePolyBorder CurrentPoints reactorData)
) ;_ST setq

UVWXGYZ[\

]^.6_`�
abc
��def�V�ghijkilmn o��pq


,-�r�st�<=uv�?wAxyz{67<= 

,-|}UVWXGYZ[\�<=�~�

1 % Tutorial\VisualLISP\Lesson7 *+1� gppoly.lsp &',-./0*+1 

2 	
/��/���N����/������ 

3 % gppoly.lsp &'��./�N 

4 ����W����/����&' 

5 	/���N��� gppoly.lsp &'����&' 

�� gppoly.lsp &'N�LM

gppoly.lsp &'N���FGLM�	���GYZ�5�����GYZUV�
,�� ¡`�¢H|.67LM K}£¤¥���r�@¦67LMN�5

§¨©ª«¬­® 

¯$ °±²³r��6�§¨�´�µ�N¶,·�<=(gh !"
A¸

]¹�wº»¼;�½�¾¿]^�À�Á��Â��|���5½ 
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��
���gppoly.lsp ������������ AutoLISP ����� 
!"#$��%&'()��* C: ���+,-.� gp:Redefine-PolyBorder �
�/01���23456)��.78���9��6����:;3<=>

?@AB�1CD�EFGHIJK�LMNO>P����=6 VLISP .�>
Q(RSTUVW�XY��Z[\I]^NO=

6_`abcde:�fgChijklNmP��no�pqrstu�	=

l;�vwxyzkRrstu�-{�|}~z�����.������.

��"

6,-.��� 12 Y���(�l�� 13 Y��(�l������=+�8�
���(���%�� 14 Y���/��[�N��no�l� (13) ���� 
(15) �R��0�=

�� gp:RedefinePolyBorder ��

�l���}~z)�� gp:RedefinePolyBorder ����u"

�� gp:RedefinePolyBorder
    ~�:������¡¢%£�� 12¤13¤14¤15 Y���/=
   ¥¦§:�������:������¨©���(ªR��%«
     ¬­�GR��®(���GR��/=
   ¯��������no ��G�R��¡¢=
   °�����.���¡¢±�%X²°³��g´µC�����
     ���./=
   ±������.���¶·=%tu�B�¤¸�¤¹º�»º¼½
     ¾��no=/

pt14

pt13

pt15

Recalculated
pt15

New
pt14

Recalculated
pt13

pt12
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�	 gp:FindMovedPoint 
�

gp:FindMovedPoint 
��
����������� LISP ������� !�
�"#$%&
�'��()*+,-�./012345678�9:;<=

>12?@;<=>�12�A@BC�D� (13 <xvalue> <yvalue>) EFGHI
�12J

�	K
��LMNO*PQRSTAUV�!��WX�Y�WZ"[K
�

���\���! (setq result . . .) ]7�\^2�_8[`abcdK
�eUV
fgWXJ

� KeyListToLookFor
� PresentPoints
� KeyedList
� Result
� KeyListStatus
� MissingKey
� MovedPoint

mapcar ? lambda 
�/[h8�ij�kl	m"n[opqrST��sm�
tt�u�	K
��ST�)�"

�	 gp:FindPointInList 
�

vST��
�w	m� gp:FindPointInList 
�*fxyz�{!��|}�"
~;�{�� Gp:FindMovedPoint 
����K
����� LISP ��!���"
[!��e�`���t4����� mapcar ? lambda 
�"`���t4�
�e������\
������������������
��A���

���{#n���"_��� ¡¢���\
��`/�£n��* 
AutoLISP ¤¥¦§��\L���
�"g�*¨ mapcar ? lambda 
��©a
ª«"
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mapcar 
��
�����
������������� ��
!"#$� 
1%2%3%4�mapcar &� 1+ 
����
!����'��()*+,- 1.

_$ (mapcar ’1+ ’(1 2 3 4))
(2 3 4 5)

mapcar 
�/0���1�
�23��4�5���
236�4�5���
����mapcar 78�9:;1��<
�=
��>?@A�
�2BC��
mapcar DEA�FDGH�I��JKLH���MNOP<�5

LQRS��T!�mapcar �
 ’(1 2 3 4) !���;U < 1+ 
��BC��
mapcar EA<�V78�W�XYZ[A��
.

(1+ 1)  -> 2
(1+ 2)  -> 3
(1+ 3)  -> 4
(1+ 4)  -> 5

H\]^�� mapcar ��T�H_1� null 
�`a
!�;1bcd2=e
f5;.

_$ (mapcar ’null (list 1 (= 3 "3") nil "Steve"))
(nil T T nil)

ghiCj�kl<�V78.

(null 1)    -> nil
(null (= 3 "3")   -> T
(null nil)   -> T
(null "Steve")   -> nil

L mapcar !&mn�o� AutoLISP 
��pDn�q,r�
�������
qMst<��FDeuvw�
� equals2.

_$ (defun equals2(num)(= num 2))
EQUALS2
_$ (mapcar ’equals2  ’(1 2 3 4))
(nil T nil nil)

xy�equals2 FDWzvw�J{1LH|}~V� lambda ���.Lqz�p
z���w�����
���&mn� lambda 
��^����q&� lambda 
���A��
�����qz����c equals2 �
���1���V� 
lambda 
��EA���782m��
������5.

_$ (mapcar ’(lambda (num) (= num 2)) ’(1 2 3 4))
(nil T nil nil)
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�	
���
���� 

(= 1 2) -> nil
(= 2 2) -> T
(= 3 2) -> nil
(= 4 2) -> nil

���������������� �! gp:FindPointInList ����"#$��
%&'��(	
)�*+,

-� gp:recalcPolyCorners ��

-� gp:recalcPolyCorners ��	
�./0%&'123)456
 12 7 15 4
89�:;5�<�

=�3)�>?@A�B<C6
 14 D.E,�FGHI%JKLMC 13 N 15 
D.E���B<,

OPQHR< 12 N< 15 ST:UV�WX@A< 15�Y7Z[\��]^�_
< 12 7< 15�`aN_< 14 7< 15 �`aDbcY,JKLM< 13 �Kde
fg%h>ij�Wk,

l=����0 �-�����	
,

-� gp:pointEqualmgp:rtos2 N gp:zeroSmallNum 
��

�n���%o��� AutoCAD pq)�r�s�tu�vw0xyz{��
yz|},~f�R��<�������	;��de�����0��y

�,��OP�r�<C�r�<����4��OP�-����,

pt14

pt13

pt15

Recalculated
pt15

New
pt14

Recalculated
pt13

pt12
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����	
��
���� AutoCAD �������������� 1.0e-017 
���� !" 0 #$%&�'�(�� LISP )*+,-. 0 /01�2345
6-7�89�

�:;<=>?)*+��01 !��@AB 1.0e-017 " 0 �CD�
gp:pointEqualEgp:rtos2 " gp:zeroSmallNum F �01GH�IJKLMNOPQ
RST�UC� 

VW�X
YZ[K\] gppoly.lsp ^_+�`�F �

����


��6a���[b+
cd]efg/h

� ij] gp:drawOutline F �k-�l�mnopq�mr�s�tl�op
q�uG��t,���vw
xy gp_PathData +��xyz{|�}~
�
�:;<=opq����>���>� �+�

� ��] gpreact.lsp ^_+��>�F �
� � utils.lsp ^_+vw] xyzList->ListOfPointsExyList->ListOfPoints ����g
�F �

� ��] gp:Calculate-and-Draw-Tiles F �k ObjectCreationStyle ��d6�F 
�2�� ����-��F ���xy�

� ij] gpmain.lsp ^_� C:GPath F +� gp:Calculate-and-Draw-Tiles ��?�
� ng)+vw] gppoly.lsp ^_����]�+�F �

���I��~��c��>?)*�{|��g/���w�g)�����

� Gpath F ���I��~� �¡¢:;<=�£¤�¥¦��(���§
¨��©ª«���¬­��Iw� Tutorial\VisualLISP\Lesson7 ®¯e�c��
��
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��	
��

���
�������������	
��
������ !"��#$


	
��%&'�() !�*��+#
,-./012345
678

9%:;
����&<4=,)�>���?�@A
BC�D*EFG 
VLISPHIJK��
��%

LM NOIPQR��)SQ���T !"��	
��%UIV
W��

/0XY	
���PZXY[\]M^T_.����%

`
a��	
��bcd

*KeIfN#$	
���VLISP ghKa��	
��bcd%

;.a��	
��bcd
ij

1 k VLISP l+?mna/0b�a��	
��b�aoN	
��cdb�pq

rcd%

2 mnastbuv�w�+xay�ib%

cdgzI{|fN	
���}
W/0�P
~���gzI*	
���

�%a��	
��bcd ������/0��� .vlx /0��I
,-.
����� .prv /0��3a��	
��bcd{|
m�%r .prv /0��
�*��/0%P}�^�I)�
��/0�o��	
��%

3 U ��~� Tutorial\VisualLISP\MyPath {|*	
��
���� 	
��
��* gardenpath%VLISP  	
����
���/0
���P��?� 
gardenpath.vlx � gardenpath.prv�%

+xay�ib��%

4 ��������	
��m���PI�}�� ¡¢�+xay�ib£¤

¥,%�¦§#$��¨©	
��
��ª«�U¬­  Visual LISP ®1¯°±
²?
a;.	
��§³´
��¨©?b%�

5 P�i?�cdgzI{|µ�	
��
�� AutoLISP W��/0%I,¶
�·¸mn LISP W/0�¹º���»¼½
¾¿�k/0ÀÁÂÃÄ
yÅ
ÂÃ?mnaVisual LISP ��/0b�w�+xaÆÇb£¤�mn Gpath ��/
0�+xaÈ®b£¤%
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�� ��	
����
������������ Gpath ��������
��	 !"#$%&'�(���)*+	,-./01234567���

8"#���9 !: Gpath7.prj)

"#2����;�<=>�?@ABCDEF)

6 GHI� VLX  J�K�?�LM:�NOPQR1�� (.dcl) SGHT J�
KU��NVW$XJY8Z[���\]�^_
�`abc DCL ��d�
�ef�ghijkl)

,��mnopQ��qopU"#>DCL ��A�r;<=>sbAtu�"
# gpdialog.dcl ��;<=>vwAtu)

<=>�?@ABCDGH! J�K)

7 x��
yz{|GH"})f~	��������<=>�?@A��)

���GH"}�yz������  Visual LISP w`����U�>L� J�
K67A)� 

8 $;?@:��	3��"#)�d	�B"#>��A)VLISP Nw�GHI
��^~>GH�eA����GH�+)�dN a��¡d���	�¢�

567��SN£GH¤�¥�T<� VLX  J�KU�¦§)

���¨©ª;�	N«T?�9¤ gardenpath.vlx ��EF��)	�¬F*
�©ªB­®! J�K¯

� , AutoCAD �>�°A±<²�"#>bc J�KA)
� bc Tutorial\VisualLISP\MyPath ]³�´&'� gardenpath.vlx  J�K)
� µF gpath ¶·)

����
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