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}�PRQTSU�CBÜ�ï�~¨��~£��~�FVé�����ä ~�x£����é�����~���~�XWã���~��£�¨ä¨�£����ä���
Y ¥§¨�¨ä�~���ä� 6
¼�º�+ßÝÇÅÇå°ÞîÀìÅÇ¾�Æ «�¯ ¬1Z´¯�J´¯ �³µ¯

•
y�zÑ|°}v�æ�5[â��� ¥§£�¨�Wã�����~����£� ~�~�'\Ñ�~�~� ] �_^�¥§����� 6ß¼�º�+îÝñÅÇå~ÞßÀÁÅñ¾�Æ ª `â¬ a´¯cb�I

•
y�zÑ|°}v�æ�A\Ñ�~�~�9¢���é�é£��������ï�Ó���~�°�~�� ~�x¡¤£��¦¥§£�¨ 6ß¼�º�+ßÝÇÅÇå~ÞßÀÁÅñ¾�Æ
ª�«©¬©�¯©®~®

•
y�zÑ|°}v�æ�Kd����é�ä�½�ä�~���~£�� ����¢���é�é£��������ï�Ó���~�~�°�½ °�x¡¤£��¦¥§£�¨ 6
¼�º�+ßÝÇÅÇå°ÞîÀìÅÇ¾�Æ ª�«©¬�´¯´�

•
� �����������j�{���~� �~�����~�~��¥§�~ ~�°���ï�~£��s�q�������~�~�~�� ~� 6ß¼�º�+ßÝÇÅñå~ÞßÀÁÅÇ¾�Æ
ª eâ¬�©® ca

¶²·�¸�Ìä¾�ÝÇÝÇ¾�ÈqÅÇÆ�ò�ËðÞîÆ�º�ÞßÝÇ¹l¼©¿°¾�ê§ÅÇÂ�¸�ÅÇÆ�Ìä¾�¿~ËéÞßÀÁÅÇ¾�ÆðÞ<+ß¾�º�ÀvÀÁ·�¸�ÃjÄ¤ÅÇÆ�Â�¾�È
ôâÉ§¹ÊÀÁ¸�ËÍøäÀÁ·�¸�ÝÇÅñ¹ÊÀvÅÇÆ�å~ÝÇº�Â�¸�¹l¾�¿~Â�¸�¿~ÅÇÆ�ò�ÅñÆ½Ìä¾�¿~ËéÞßÀÁÅñ¾�Æ ù ó

•
� �����������j�{���°���~�gfKAhl�i	ß�~£��Ó�ë£©��� D �~��� �� ~��¨§���Ó� �~�~�~�� ~� 6-+ßÉ
Û¢¾�+ß¸�¿~ÀvÄ Ö ô×å~·�¸�ÅÇÌäÝÇ¸�¿�6-jßÞßËé¸�¹lkq¸�ÀÁÀÁÉ§¹m6ßÞßÆ�ÂÚÛ¢¾�Æ * ¸�ÈqËéÞßÆ Ö õ Åñò§ÅÇÀÁÞßÝnv¿~¸�¹Ê¹m6 õ ÅÇò§ÅÇÀìÞîÝ ö9o º�ÅÇ¼�Ëé¸�Æ�Àvíx¾�¿~¼�¾�¿~ÞßÀÁÅñ¾�Æ�6×ÙL>ýí¢¿~¾�¹m+ßÉ õ ¿~ÅÇê§¸�6p¢¸�Â�Ì�¾�¿~Â 6�ü 0 Ø Ù = M Ø 6î¾�¿°Â©¸�¿¢Æ�¾ Ö ; 2â¬1q�JcacJ ; ¬1r 4 Ö

s i�t~o�p§ivu
w ryxOt7z|{æo�p�zm}K~uw
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� � � �°�ì�²���ã�ñ�ã�ì������Á�ä���°� E~��d»c 
»�»
²$»� �

•
�����ä�½�����j�����~���~�gfKAhl�i	ß�~£��Ó�ë£���� D �°������ ~��¨§���Ó� �~�~�~�� ~� 6-+ßÉ
Ûx¾�+ß¸�¿~ÀvÄ Ö ôâå~·�¸�ÅñÌ�ÝÇ¸�¿�6-jßÞßËé¸�¹vk�¸�ÀÁÀÁÉ§¹m6ßÞßÆ�ÂÚÛ¢¾�Æ * ¸�ÈqËéÞßÆéÞßÆ�Â
Â©¾�å°º½Ëð¸�Æ½ÀìÞîÀìÅÇ¾�ÆéÌä¾�¿ 8�®»® «¨a øäÀÁ¾�ò§¸�ÀÁ·�¸�¿xÞß¹l¾�Æ�¸�¼�Þßå�?�Þîò§¸ ù Ö üÿÐ�©ôâ¾�ÌäÀÁÈ�Þß¿~¸qí¢¸�Æ½Àì¸�¿�6ß¶�¸�å~·½Æ�¾�Ýñ¾�ò§ÉOª²Åñå~¸�Æ�¹ÊÅÇÆ�ò . ÌäÌ�Åñå~¸�6îÛ¢¾�¾�Ë ö M->-«-M ØßØ 6=<=�¬ Þî¹»¹ÊÞîå°·½º�¹Ê¸�ÀÁÀì¹®xê§¸�Æ�º�¸�6ßíxÞßË�+î¿°ÅÇÂ�ò§¸�6�ü 0 Ø >×Ù�M-,-6
ÙL« ) Ù = «->îà Õ « Õ M-M ØâÖ

•
��¨ä�i	 D �~�����~£��é�é�ä���ð¡¤£�� ¥§£�¨§������[��~�°�~�����°¯�¯Ü£©�����q¨��i	Ü�ï�Ó���~�~�°�½ °�
¡¤£�� ¥§£�¨§������[��~�~�~�ä���°¯L¯ ø�ÀÁÈq¾�±�ê§¾�ÝÇº�Ëé¸q¹Ê¸�À ù 6-+ßÉl Â�¿~ÅÇÞßÆ * É§¸ Ö
.K² Ûx¸�ÅÇÝñÝÇÉ�ÞßÆ�ÂK ¹Ê¹Ê¾�å~ÅñÞîÀì¸�¹m6<N Æ½å Ö 6×Ù�, ÕîÕ 6-, Õ ÙÜíx·�¸�¹ÊÀìÆ½º�ÀvôâÀì¿~¸�¸�À�6
* ¸�È�Àì¾�ÆG6�ü 0 Ø >×Ù ) ç-6âÙ�« ÕßØßØ «<M-M Õ «�ÏÑÎv© ª 6s¸�ËéÞßÅÇÝ�ÞßÂ�Â©¿°¸�¹Ê¹m6
uunet!ora!nuts

Ö

•
�����ä�½�����j�{���°���~� �ä�é£KV ¥§��� � �~¨ä¨ 6ß¸�Â�ÅÇÀì¸�Â:+ßÉ õ ÞîÆ�Åñ¸�Ý�k�ÅÇÝñÝÇÉ�ÞßÆ�Â¶ ÅñË .K² Ûx¸�ÅñÝÇÝÇÉ Ö/.K² Ûx¸�ÅñÝÇÝÇÉïÞîÆ�ÂK ¹Ê¹Ê¾�å~ÅñÞîÀì¸�¹m6<N Æ½å Ö 6-, Õ ÙÜí¢·�¸�¹ÊÀÁÆ�º�À
ôâÀÁ¿°¸�¸�À�6 * ¸�ÈqÀÁ¾�Æ�6�ü 0 Ø >âÙ ) ç-6âÙ�« ÕßØßØ «-M-M Õ «�ÏÑÎv© ª 6ß¸�ËðÞîÅñÝ�ÞßÂ©Â�¿~¸�¹»¹m6
uunet!ora!nuts

Ö

•
�����ä�½�����j�����~���~�³\l�~�~� ] �_^q¥§�����������9[©�~�°�~�����°¯�¯¦´µ[���¨�¥§�é��¶�· 6-+ßÉ
¶ ÅñË .K² Ûx¸�ÅñÝÇÝÇÉ¸6�¹�ÞßÝÇ¸�¿°ÅÇ¸Kºqº�¸�¿~å~ÅÇÞ-6ßÞßÆ�Â:ªvÅÇÆ�Â�Þ�ªvÞîË�+ Ö».K² Ûx¸�ÅñÝÇÝÇÉïÞßÆ½Â
 ¹Ê¹Ê¾�å~ÅñÞßÀÁ¸�¹m6-N�Æ�å Ö 6×Ù�, ÕßÕ 6-, Õ ÙÜí¢·�¸�¹ÊÀÁÆ�º½Àvô×ÀÁ¿~¸�¸�À�6 * ¸�ÈqÀÁ¾�Æ�6�ü 0
Ø >×Ù ) ç-6âÙL« ÕßØßØ «-M<M Õ «�ÏÑÎv© ª 6ß¸�ËéÞßÅÇÝ�ÞßÂ�Â©¿°¸�¹Ê¹m6

uunet!ora!nuts
Ö

•
� � ����¨i¼ß���-Wã�����~�����~�ä ~� D �~�����~£��é�ð�����é¡¤£��¦¥s£�¨�´i[���¨�¥§�é�9½L· 6-+îÉ
 Â�¿~ÅñÞîÆ * É§¸�ÞßÆ�ÂÚ¶âÅÇË .¦² Û¢¸�ÅÇÝñÝÇÉ Ö/.¦² Û¢¸�ÅÇÝñÝÇÉ�ÞßÆ�ÂK ¹Ê¹Ê¾�å~ÅÇÞßÀÁ¸�¹76<N Æ½å Ö 6
ÙL,-, Ø 6-, Õ Ù íx·�¸�¹ÊÀÁÆ�º�À²ô×ÀÁ¿°¸�¸�À�6 * ¸�È�Àì¾�ÆG6�ü 0 Ø >×Ù ) ç-6
ÙL« ÕßØßØ «-M<M Õ «©ÏlÎl© ª 6ß¸�ËéÞßÅÇÝ�ÞßÂ�Â�¿~¸�¹Ê¹m6

uunet!ora!nuts
Ö

•
� � ����¨i¼ß���<W �½� �~�����~�ä ~���������~�~�~�� ~�x¡ £©�¦¥§£�¨G´µ[©��¨ ¥§�é��¾�· 6ß¸�Â�ÅñÀÁ¸�Â:+ßÉ
¶ ÅñË .K² Ûx¸�ÅñÝÇÝÇÉ¸6ßÅÇÆ�ÀÁ¿~¾�Â�º�å~ÀÁÅñ¾�Æ
+ßÉ ¬ Þß¿�?5ª²ÞßÆ�ò§ÝÇ¸�É Ö/.K² Ûx¸�ÅñÝÇÝÇÉïÞßÆ½Â
 ¹Ê¹Ê¾�å~ÅñÞßÀÁ¸�¹m6-N�Æ�å Ö 6×Ù�,-, Ø 6-, Õ ÙÜí¢·�¸�¹ÊÀÁÆ�º½Àvô×ÀÁ¿~¸�¸�À�6 * ¸�ÈqÀÁ¾�Æ�6�ü 0
Ø >×Ù ) ç-6âÙL« ÕßØßØ «-M<M Õ «�ÏÑÎv© ª 6ß¸�ËéÞßÅÇÝ�ÞßÂ�Â©¿°¸�¹Ê¹m6

uunet!ora!nuts
Ö

•
Wã�����~���¦¥§ ~�������é� ��� � ��� �����������j�{���°���~� 6-+ßÉ . ÝÇÅÇê§¸�¿9jß¾�Æ½¸�¹ Ö
n²¿~¸�Æ�ÀÁÅñå~¸K¿ýÞßÝÇÝ�N�Æ�å Ö 6-n Ö .ÚÖ px¾ ÷ Ù Ø à-M ) Ù�6L ÀÁÝñÞîÆ�ÀÁÞ-6 `R0 M Ø Mßç Õ 6
ÙL«-> Ø Ù�« = ) = «ßà-,-M = Ö
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�� �°�ì�²���ã�ñ�ã�ì������Á�ä���°�E°��d»c 
»�»
²$Ê� �

¶²·�¸�Ìä¾�ÝÇÝÇ¾�ÈqÅÇÆ�ò�å~¾�Æ�ê§¸�Æ�ÀÁÅÇ¾�Æ�¹ÑÞß¿~¸qº½¹Ê¸�ÂÚÀì·½¿°¾�º½ò§·�¾�º�À²Àì·½Åñ¹ÑËéÞßÆ�º�ÞîÝìó
íx¾�Æ�ê§¸�Æ�ÀÁÅÇ¾�Æ ¬ ¸�ÞßÆ�ÅÇÆ�ò
Courier

¶v·�ÅÇ¹ÑÌä¾�Æ�À²Â�¸�Æ�¾�ÀÁ¸�¹lÝÇÅÇÀì¸�¿~ÞßÝ{ÅñÀÁ¸�Ëé¹l¹Êº½å°·éÞß¹
å~¾�ËðËéÞßÆ½Â�¹m6ßÌ�ÅñÝÇ¸�¹m6ß¿~¾�º�ÀÁÅñÆ½¸�¹m6ß¼�ÞßÀÁ·éÆ�ÞßËé¸�¹m6
¹ÊÅñò§Æ½ÞßÝñ¹m6ßËé¸�¹Ê¹ÊÞßò§¸�¹m6ßÞßÆ½Âë¼�¿~¾�ò§¿~ÞßËéËéÅÇÆ�ò
ÝñÞîÆ�ò§º�Þßò§¸�¹ÊÀÁ¿~º�å~ÀÁº�¿~¸�¹ Ö

����£�¨ä��  ¶v·�ÅÇ¹lÀÁÉ§¼�¸�Ì�Þßå~¸qÂ©¸�Æ�¾�ÀÁ¸�¹lê§Þß¿~ÅÇÞ-+ßÝÇ¸q¸�Æ�ÀÁ¿~ÅÇ¸�¹
ÞßÆ�ÂÚÈq¾�¿~Â�¹Ñ¾�¿¢å~¾�Æ�å~¸�¼�ÀÁ¹l+ß¸�ÅñÆ½òïÂ�¸�Ì�ÅÇÆ�¸�Â Ö

bold Courier
¶v·�ÅÇ¹lÌ�¾�Æ�ÀvÂ©¸�Æ�¾�ÀÁ¸�¹lÝÇÅñÀÁ¸�¿~ÞßÝ�ÅÇÀÁ¸�Ëð¹ÑÀì·½ÞßÀvÀÁ·�¸
º�¹Ê¸�¿x¸�Æ�ÀÁ¸�¿°¹ÑÅÇÆé¹Êå~¿°¸�¸�ÆéÂ�¿~ÞßÈ�ÅÇÆ�ò§¹Ñ¾�Ì
ÅñÆ½Àì¸�¿~Þßå~ÀÁÅÇê§¸�¹»¸�¹Ê¹ÊÅÇ¾�Æ�¹ Ö/. º�ÀÁ¼�º�À²Åñ¹Ñ¹Ê·�¾�È�ÆðÅÇÆ
Æ�¾�Æ�+ß¾�ÝÇÂÚí¢¾�º½¿~Åñ¸�¿xÌä¾�Æ½À Ö

ÂGÃ p¢¿~Þßå�?�¸�ÀÁ¹Ñ¸�Æ�å~Ýñ¾�¹Ê¸�¾�¼�ÀÁÅñ¾�Æ�ÞîÝ�¼�¾�¿~ÀÁÅñ¾�Æ�¹Ñ¾�Ì�Þ
å~¾�ËðËéÞßÆ½ÂëÝÇÅñÆ�¸ Ö

Ö Ö Ö ö ÝÇÝÇÅñ¼�¹Ê¸�¹lÅÇÆ�Â�ÅÇå~ÞßÀÁ¸qÀÁ·�ÞßÀvÞè¼�¿~¸�å~¸�Â�ÅñÆ½òå~¾�ËðËéÞßÆ½Â ±äÝÇÅÇÆ�¸q¼�Þî¿°ÞîËð¸�ÀÁ¸�¿¢å~ÞßÆ
+ß¸
¿~¸�¼�¸�ÞßÀÁ¸�Â Ö

KEY
N�Æ�Â�ÅÇå°ÞîÀì¸�¹ÑÞ�?�¸�Éï¾�ÆéÀÁ·�¸K?�¸�É�+ß¾�Þß¿~Â Ö

¶²·�¸�Ìä¾�ÝÇÝÇ¾�ÈqÅÇÆ�ò�ËéÞßå~·�ÅÇÆ�¸�Æ�ÞßËéÅñÆ½òïå~¾�Æ½ê§¸�Æ�ÀÁÅñ¾�Æ�¹ÑÞß¿~¸�º�¹Ê¸�ÂÚÀÁ·�¿~¾�º�ò§·�¾�º½À
ÀÁ·�ÅÇ¹ÑËéÞßÆ�º�ÞßÝÁó
¶�¸�¿~Ë õ ¸�Ì�ÅÇÆ�ÅÇÀìÅÇ¾�ÆÒ «�0<2
2�3 ü:4Ú¹ÊÉ§¹ÊÀÁ¸�Ëé¹  ÝÇÝ�å~¾�Æ�Ì�ÅÇò§º�¿~ÞßÀÁÅñ¾�Æ½¹l¾�ÌâÒ «10 2
2�3 ü:4ÿ¹ÊÉ§¹ÊÀì¸�Ëé¹

¹Êº�¼�¼�¾�¿~ÀÁ¸�ÂÄ+ßÉèÎlÏÑÐ�ÒvÔ ªýÕ×Ö Ø 6ßÅÇÆ�å~ÝÇº�Â�ÅÇÆ�ò ÀÁ·�¸
¬ , Ø ¹Ê¸�¿~Åñ¸�¹Ñø ¬ ,<>-6 ¬ ,ßç-6 ¬ , Õ ù áÊí9, Ø ¹»¸�¿~ÅÇ¸�¹øäí�,×Ù ) 6îí�,->�'6îí9,ßç-6îí9,ßç�_6ßÞßÆ½Âëí�, Õ ù á
ö ¹Ê¸�¿~Åñ¸�¹¢øi> ö 6îç ö 6 Õ ö 6îÞßÆ�Â Õ N ù ác;�þÿ¹Ê¸�¿°ÅÇ¸�¹øäÅÇÆ�å~ÝÇº�Â�ÅÇÆ�òèÒ «10 2
2�3 ü54Ä;�þ�6�Ò «�0<2 ;�þ b� 6
Ò «10 2 ;�þ b´±cÅ ÞßÆ�ÂyÆ 0xª © 3ÈÇ É�Ö

Ò «�0<2
8�3 ü:4è¹ÊÉ§¹ÊÀÁ¸�Ëé¹  ÝÇÝ�å~¾�Æ�Ì�ÅÇò§º�¿~ÞßÀÁÅñ¾�Æ�¹Ñ¾�ÌâÒ «10 2�8�3 ü:4ë¹ÊÉ§¹ÊÀì¸�Ëé¹¹Êº�¼�¼�¾�¿~ÀÁ¸�ÂÄ+ßÉèÎlÏÑÐ�ÒvÔ ª Õ×Ö Ø×Ö ¶²·�Åñ¹ÑÅÇÆ�å~Ýñº½Â�¸�¹Ò «10 2�893 ü:4 Å Ò «10 2
8�3 ü:4:; 0 6ßÞßÆ�Â 8�3 ü54
;�ü 0 ¹ÊÉ§¹ÊÀÁ¸�Ëé¹ Ö

Ò «�0<2�3  ¹ÊÉ§¹ÊÀÁ¸�Ëé¹  ÝÇÝ�å~¾�Æ�Ì�ÅÇò§º�¿~ÞßÀÁÅñ¾�Æ½¹l¾�ÌâÒ «10 2�3  ¹ÊÉ§¹ÊÀÁ¸�Ëð¹¹Êº�¼�¼�¾�¿~ÀÁ¸�ÂÄ+ßÉèÎlÏÑÐ�ÒvÔ ª Õ×Ö Ø×Ö

Ê }K~yËqiv~up�z|}K~uw
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�~� � �°�ì�²���ã�ñ�ã�ì������Á�ä���°� E~��d»c 
»�»
²$»� �

¶�¸�¿~Ë õ ¸�Ì�ÅñÆ½ÅñÀÁÅÇ¾�Æí¢¿~ÞßÉèü:4�4Ú¹ÊÉ§¹ÊÀÁ¸�Ëð¹  ÝÇÝ�å~¾�Æ�Ì�Åñò§º½¿°ÞîÀìÅÇ¾�Æ�¹Ñ¾�Ì�ÀÁ·�¸ Ò «10 2 © acr
¹»¸�¿~ÅÇ¸�¹m6ß¹Êº�¼�¼�¾�¿~ÀÁ¸�ÂÄ+îÉýÎÑÏlÐÓÒ�Ô ª�ÕâÖ Ø 6
ÅñÆ�å~ÝÇº�Â�ÅÇÆ�òèÒ «10 2 © acr üÚÒR6©Ò «10 2 © a�r üÿÒ 0 6
ÞßÆ�ÂuÒ «10 2 © acr ª Ò Ö

 ÝÇÝ�íx¿°ÞîÉïÛx¸�¹Ê¸�Þß¿~å°·
¹ÊÉ§¹ÊÀÁ¸�Ëð¹

 ÝÇÝ�å~¾�Æ�ÌäÅÇò§º�¿~ÞßÀÁÅÇ¾�Æ�¹l¹Êº½¼�¼�¾�¿~Àì¸�Â:+ßÉ
ÎlÏÑÐ�Ò�Ô ª Õ×Ö Ø×Ö

N�ÀvÅÇ¹lÀÁ·�¸q¾�+¸Ì°¸�å~ÀÁÅñês¸q¾�Ì�í¢¿~ÞßÉ�Û¢¸�¹Ê¸�Þß¿~å~·éÀì¾K+ß¸�å~¾�Ëé¸qå~¾�Ëé¼�ÝÇÅñÞßÆ½ÀvÈqÅÇÀÁ·
Ð�;�;�;ûôâÀÁÂnÙ ØßØ M Ö Ù ¬ Ù�,-, Ø øÍ4�Ô ª Ð 8�³ä® ù ÞßÆ½ÂuÐ�;�;¨;ûô×ÀÁÂ Ù ØßØ M Ö > ¬ Ù�,-,->øÎ4�Ô ª Ð 8¢³  ù Ö ¶v·½Åñ¹ÑËéÞßÆ�º�ÞßÝ{¿~¸�ÌäÝÇ¸�å~ÀÁ¹lÀÁ·�¾�¹Ê¸�¾�Æ�ò§¾�ÅÇÆ�ò�¸�Ì�Ìä¾�¿~ÀÁ¹ Ö
4�Ô ª Ð 8ÜÖ >èº�¹Ê¸�¹ ¥§���ä¨���� � ÀÁ¾q¿~¸�Ì�¸�¿¢ÀÁ¾q¸ ÷ ¸�å~º�ÀÁÞ-+ßÝÇ¸�¼�¿°¾�òs¿°ÞîËð¹ÑÀì·½ÞßÀví¢¿~ÞßÉÛx¸�¹»¸�Þî¿°å~·éÂ�¾�å~º�Ëé¸�Æ�ÀÁÞßÀÁÅÇ¾�Æéº�¹Êº�ÞßÝÇÝñÉ�¿~¸�Ì�¸�¿°¹ÑÀÁ¾�Þß¹  ~���é�é£������ Ö px¾�ÀÁ·
ÀÁ¸�¿~Ëé¹lÞß¼�¼�¸�Þß¿xÅñÆéÀÁ·�Åñ¹ÑÂ�¾�å~º�Ëé¸�Æ�À Ö
N�ÆéÀÁ·�Åñ¹Ñ¼�º�+îÝñÅÇå~ÞßÀÁÅñ¾�ÆG6 ¢�~£��q���~�°�~£��~  �R6 }�Ï²| 6ßÞßÆ½Â x�~£�� ¿~¸�Ìä¸�¿xÀÁ¾qí¢¿~ÞßÉ
Ûx¸�¹»¸�Þî¿°å~·G6-N Æ½å Ö ÞßÆ�Â�Ð�¾�¿¢ÅÇÀÁ¹l¼�¿~¾�Â�º�å~ÀÁ¹ Ö

¶²·�¿~¾�º�ò§·�¾�º�À²Àì·½Åñ¹ÑÂ�¾�å~º�Ëé¸�Æ�À�6ß¿~¸�Ìä¸�¿~¸�Æ½å°¸�ÅÇ¹lËéÞßÂ�¸�ÀÁ¾qÀÁ·�¸�¾�Æ�ÝÇÅñÆ½¸qËéÞßÆ
¼�Þßòs¸�¹lÞßê§ÞßÅÇÝÇÞ-+ßÝÇ¸qº½Æ�Â�¸�¿lÎÑÏlÐÓÒ�Ô ª Àì·½¿°¾�º½ò§·éÀì·½¸

man
å~¾�ËéËðÞîÆ�Â Ö 

�é£��T� £���� Åñ¹ÑÞèÂ�ÅÇ¹Êå°º½¹Ê¹»ÅÇ¾�Æé¾�Ì�Þè¼�Þß¿~ÀÁÅÇå°º½ÝñÞß¿x¸�ÝÇ¸�Ëð¸�Æ½Àv¾�Ì�ÀÁ·�¸ ÎlÏÑÐ�ÒvÔ ª
¾�¼�¸�¿~ÞßÀÁÅÇÆ�òï¹ÊÉ§¹ÊÀÁ¸�ËÍ¾�¿¢Þýå~¾�Ëé¼�ÞßÀÁÅ�+îÝñ¸q¼©¿°¾�Â©º�å~À Ö

ö Þßå~·ðËéÞßÆé¼�Þßò§¸�ÅÇÆ�å~Ýñº½Â�¸�¹lÞèò§¸�Æ�¸�¿~ÞßÝ�Â©¸�¹Êå°¿~ÅÇ¼�ÀÁÅñ¾�Æé¾�Ì�¾�Æ½¸q¾�¿xËð¾�¿~¸å~¾�ËéËéÞßÆ�Â�¹m6ß¿~¾�º�ÀÁÅñÆ½¸�¹m6ß¹»És¹»ÀÁ¸�ËÍå~ÞßÝÇÝÇ¹m6ß¾�¿¢¾�ÀÁ·�¸�¿¢ÀÁ¾�¼�ÅÇå°¹m6ßÞßÆ½Âë¼�¿~¾�ê§ÅÇÂ�¸�¹
Â�¸�ÀÁÞßÅÇÝÇ¹l¾�Ì�ÀÁ·�¸�ÅÇ¿¢º�¹ÊÞßò§¸�øäå~¾�ËéËéÞßÆ�ÂÚ¹ÊÉ§Æ�ÀÁÞ ÷ 6ß¿~¾�º�ÀÁÅÇÆ�¸q¼�Þî¿°ÞîËð¸�ÀÁ¸�¿~¹m6¹ÊÉ§¹ÊÀÁ¸�ËÍå~ÞßÝÇÝ�Þß¿~ò§º�Ëé¸�Æ�ÀÁ¹m6ßÞßÆ½Âë¹Ê¾�¾�Æ ù Ö N Ì½Ëð¾�¿~¸�ÀÁ·�ÞßÆé¾�Æ�¸�Àì¾�¼�ÅÇåÞß¼�¼©¸�Þß¿~¹l¾�ÆéÞè¼�Þßò§¸�6ßÀÁ·�¸�¸�Æ�ÀÁ¿°É�ÅÇÆéÀì·½¸q¼�¿~ÅÇÆ�ÀÁ¸�ÂëËéÞßÆ½º�ÞßÝ�ÅÇ¹
ÞßÝÇ¼�·�Þ-+î¸�ÀìÅ�Ñã¸�ÂÚº�Æ�Â�¸�¿¢ÅÇÀÁ¹l¼�¿~ÅÇËéÞß¿~ÉïÆ�ÞßËé¸�áã¾�Æ½ÝñÅÇÆ�¸�6ß¹Ê¸�å~¾�Æ�Â�Þß¿~É�¸�Æ�ÀÁ¿~É
Æ�ÞîËð¸�¹ÑÞß¿~¸qÝÇÅñÆG?�¸�ÂëÀÁ¾�Àì·½¸�¹Ê¸q¼�¿~ÅÇËðÞî¿°É�Æ�ÞßËé¸�¹ Ö ú ¾�¿¢¸ ÷ ÞßËé¼�ÝÇ¸�6 rc ÅÇ¹lÞ¹Ê¸�å~¾�Æ�Â�Þß¿~É�¸�Æ�ÀÁ¿~Éï¾�ÆéÀÁ·�¸�¼�Þßò§¸qÈ�ÅÇÀì·éÞè¼�¿~ÅñËéÞß¿~É�¸�Æ�ÀÁ¿~ÉïÆ�ÞîËð¸�¾�Ì

brc
Ö

¶�¾�Þßå~å~¸�¹»¹
rc

¾�Æ�ÝÇÅÇÆ�¸�6ßÉ§¾�ºéå~ÞßÆéÀÁÉ§¼�¸
 man rc

Ö ¶�¾�Þßå~å~¸�¹Ê¹
ÅÇÆ�Ì�¾�¿°ËéÞßÀÁÅÇ¾�ÆéÞ-+ß¾�º�À

brc
¾�Æ�ÝÇÅñÆ�¸�6îÉ§¾�ºðå~ÞßÆéÀÁÉ§¼�¸�¸�ÅÇÀì·½¸�¿

 man rc 
¾�¿

man brc
áL+ß¾�Àì·éå~¾�ËéËéÞßÆ�Â�¹lÂ©Åñ¹Ê¼�ÝÇÞßÉ�Àì·½¸

brc
ËéÞßÆé¼�Þßò§¸�¾�ÆéÉ§¾�º�¿

ÀÁ¸�¿~ËéÅñÆ�ÞîÝ Ö
ô×¸�å~ÀÁÅÇ¾�ÆéÆ�º�Ë
+ß¸�¿~¹lÞß¼©¼�¸�Þß¿¢ÅÇÆé¼�Þß¿~¸�Æ�ÀÁ·�¸�¹Ê¸�¹ÑÞßÌäÀÁ¸�¿xËðÞîÆð¼�Þîò§¸qÆ�ÞîËð¸�¹ Ö
¬ ÞßÆé¼�Þßò§¸�¹ÑÞß¿~¸q¿~¸�Ì�¸�¿~¸�Æ�å~¸�ÂëÅÇÆéÀÁ¸ ÷ À¨+ßÉ�¸�Æ�ÀÁ¿~ÉïÆ�ÞîËð¸�ÞßÆ�ÂÚ¹Ê¸�å~ÀÁÅñ¾�ÆÆ�º½Ë�+î¸�¿�6ßÞß¹Ñ¹Ê·�¾�ÈqÆéÅÇÆéÀÁ·�¸�Ìä¾�ÝÇÝÇ¾�ÈqÅÇÆ�ò�¸ ÷ ÞßËé¼�ÝÇ¸�ó

¶v·�¸
–p

ÞßÆ�Â
–s

¾�¼�ÀÁÅÇ¾�Æ�¹lÀÁ¾�ÀÁ·�¸
dmput

ø ® ù å°¾�ËéËéÞßÆ�ÂÚ¿~¸ o º�ÅÇ¿~¸Àì·½ÞßÀvÀÁ·�¸�å~ÞßÝñÝÇ¸�¿�+ß¸q¹Êº�¼©¸�¿¢º�¹Ê¸�¿ Ö

Ò o¦~ w o¦Ó�i
tvi�Ô�ixtvi�~y{�ixw
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¶²·�¸�Ìä¾�ÝÇÝñ¾�È�ÅÇÆ�òïÝÇÅÇ¹ÊÀÁ¹lÀÁ·�¸qÀÁÉ§¼�¸�¾�Ì�¸�Æ�ÀÁ¿~É�Þß¹Ê¹Ê¾�å°ÅÇÞßÀÁ¸�ÂÚÈqÅÇÀÁ·ð¸�Þîå°·é¹Ê¸�å~ÀÁÅñ¾�Æ
Æ½º�Ë
+ß¸�¿ ó
ôâ¸�å°ÀÁÅÇ¾�Æ ô×º�+(Ì~¸�å~À

Ù Õï¹Ê¸�¿¢å~¾�ËéËéÞßÆ�Â�¹
Ù�p Õï¹Ê¸�¿¢å~¾�ËéËéÞßÆ�Â�¹Ñ¼�¾�¿~Àì¸�ÂÚÌä¿~¾�Ë×Ö ª r
> ô×É§¹ÊÀÁ¸�ËÍå°ÞîÝñÝÇ¹
M ªvÅ�+ß¿~Þß¿~Éï¿~¾�º�ÀÁÅÇÆ�¸�¹m6ßËéÞßå~¿~¾�¹m6ßÞßÆ�ÂÚ¾�¼�Â�¸�Ì�¹
ç õ ¸�ê§ÅÇå~¸�¹Ñøä¹Ê¼�¸�å~ÅÇÞßÝ�Ì�ÅÇÝñ¸�¹ ùç-n nv¿~¾�ÀÁ¾�å~¾�Ýñ¹
à ú ÅÇÝñ¸qÌ�¾�¿~ËéÞßÀÁ¹
= ¬ Åñ¹Êå~¸�ÝÇÝñÞîÆ�¸�¾�º�¹lÀÁ¾�¼�ÅÇå~¹
= õ rRØ ÖR±ä¿~¸�ÝÇÞßÀÁ¸�ÂëÅÇÆ�Ì�¾�¿°ËéÞßÀÁÅÇ¾�Æ
Õ  Â�ËéÅÇÆ�ÅÇ¹ÊÀì¿~ÞßÀÁ¾�¿�å~¾�ËéËéÞßÆ�Â�¹

 ¿~¾�º�ÀÁÅÇÆ�¸�Æ�ÞßËé¸qÌ�¾�ÝÇÝñ¾�È�¸�Â:+ßÉïÞîÆð¸�Ëé¼�ÀÁÉ�¹Ê¸�Àv¾�Ì�¼�Þß¿~¸�Æ½Àì·½¸�¹»¸�¹
Â©¸�¹»ÅÇò§Æ�ÞîÀì¸�¹ÑÞ�?�¸�¿~Æ�¸�Ý�¿~¾�º�ÀÁÅÇÆ�¸�áãÌä¾�¿x¸ ÷ ÞßËé¼�ÝÇ¸�6 ddcntlø ù Ö ¶v·½¸�¹Ê¸¿~¾�º�ÀÁÅÇÆ�¸�¹ÑÂ�¾qÆ�¾�À²·�Þßê§¸�ËéÞßÆð¼©Þßò§¸�¹lÞß¹Ê¹Ê¾�å~ÅÇÞßÀÁ¸�ÂëÈ�ÅÇÀì·éÀÁ·�¸�Ë Ö
n²¿~ÅñÆ�ÀÁ¸�ÂÚËéÞßÆé¼�Þßò§¸�¹ÑÞß¿~¸q¼�ºG+ßÝñÅÇ¹Ê·�¸�ÂÚÅÇÆðíx¿~ÞßÉ�Û¢¸�¹Ê¸�Þß¿~å~·éËðÞîÆ�º�ÞßÝÇ¹ Ö
¶²·�¸�Ìä¾�ÝÇÝÇ¾�ÈqÅÇÆ�ò�ËéÞßÆ�º�ÞßÝÇ¹Ñå°¾�Æ½¹»ÅÇ¹ÊÀ²¾�Ì�å~¾�ÝñÝÇ¸�å~ÀÁÅñ¾�Æ�¹Ñ¾�Ì�ËéÞßÆé¼�Þßò§¸�¹ÑÀÁ·�ÞßÀ
Â©¸�¹»å~¿~Å�+ß¸qÀÁ·�¸ ÎlÏÑÐÓÒ�Ô ª ¾�¼�¸�¿~ÞßÀÁÅñÆ�ò�¹ÊÉ§¹ÊÀÁ¸�ËÍå°¾�ËéËéÞßÆ�Â�¹m6ß¹ÊÉ§¹ÊÀÁ¸�ËÍå~ÞßÝÇÝñ¹m6
ÞîÆ�ÂÚÌäÅÇÝñ¸�Ì�¾�¿~ËðÞßÀÁ¹§ó
n²º�+ßÝÇÅñå~ÞßÀÁÅÇ¾�Æ ¶âÅÇÀìÝÇ¸
ª�«©¬©´¯�®»® y�zÑ|°}v�æ�A\Ñ�~�~�9¢���é�é£��������ï�Ó���~�°�~�½ °�x¡¤£��¦¥§£�¨
ª�«©¬©´¯�®° y�zÑ|°}v�æ�Ú�{���°���~�gx£�¨ä¨�� ���Ó� �~�~�~�� ~�¢¡¤£�� ¥§£�¨
ª�«©¬©´¯�®�I y�zÑ|°}v�æ�KÙl��¨��FÙl���~�é£����¢£����é�����° ~��£�¨�Ùl��¨��~�

�ï�Ó���~�°�~�� ~�x¡¤£��¦¥§£©¨
ª�«©¬©´¯�´ y�zÑ|°}v�æ�Kd����é�ä�½�ä�~���~£�� ����¢���é�é£��������ï�Ó���~�°�~�� ~�

¡¤£��¦¥§£�¨
¶²·�¸ y�zÑ|°}v�æ�A\Ñ�~�°��¢���é�é£��������ï�~£��§���ï�Ó���~�°�~�� ~� 6ß¼�ºG+ßÝñÅÇå~ÞßÀÁÅñ¾�Æ
ª eâ¬©�¯cZcq 6ßÞßå~å~¾�Ëé¼�ÞßÆ�ÅÇ¸�¹lÀÁ·�¸ y�zÑ|°}v�æ�A\Ñ�~�°��¢���é�é£������ ���Ó� �~�~�~�� ~�
¡¤£�� ¥§£�¨ Ö
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²$»� �

¶²·�¸qÌ�¾�ÝÇÝñ¾�È�ÅÇÆ�òïËéÞßÆ½º�ÞßÝÇ¹lå~¾�Æ�ÀÁÞßÅÇÆéå~¾�ÝñÝÇ¸�å~ÀìÅÇ¾�Æ�¹Ñ¾�Ì�ËéÞßÆé¼�Þßò§¸�¹ÑÀÁ·�ÞßÀ
Â�¸�¹Êå~¿~Å�+ß¸qÀÁ·�¸ ÎlÏÑÐ�Ò�Ô ª ÝñÅ�+ß¿~Þß¿~É�¿~¾�º�ÀÁÅñÆ�¸�¹§ó
nvºG+ßÝñÅÇå~ÞßÀÁÅñ¾�Æ ¶ ÅñÀÁÝÇ¸
ª�«©¬©�¯cJcb y{zl|~}����KÙl���~���~£��ThÑ�µ	î�°£©�����ï�Ó���~�~�°�½ °�x¡¤£��¦¥§£�¨
ª�«©¬©�¯´±´¯ y{zl|~}����:Ahl�i	ß�~£��Ó���ï�Ó���°�~�~�� ~�x¡ £©�¦¥§£�¨
ª�«©¬©�¯´±©® �² ~�ä�~����� � �� �hl�i	ß�~£��~�ä�~���ï�Ó���°�~�~�� ~�x¡¤£��¦¥§£�¨
ª�«©¬©�®�a´± ¡¤£�� � hl�i	ß�~£��Ó�q���Ó� �~�~�~�� ~�¢¡¤£�� ¥§£�¨
N�Æé¹Ê¾�Ëð¸�å~Þß¹Ê¸�¹m6ßËéÞßÆé¼�Þßò§¸�¹lÞî¹»¹Ê¾�å~ÅÇÞßÀÁ¸�ÂÚÈqÅÇÀÁ·ðÞèò§ÅÇê§¸�Æð¼©¿°¾�Â©º�å~ÀvÞß¿~¸
¼�º�+îÝñÅÇ¹Ê·�¸�ÂÚÅñÆéÀÁ·�¸�Â�¾�å~º�Ëé¸�Æ�ÀÁÞßÀÁÅñ¾�Æé¹Ê¸�ÀvÌ�¾�¿¢ÀÁ·�ÞßÀ²¼�¿~¾�Â�º�å~À�6ß¿~ÞßÀÁ·�¸�¿¢ÀÁ·�ÞßÆ
ÅÇÆéÀì·½¸ ÎÑÏlÐÓÒ�Ô ª ËéÞßÆ½º�ÞßÝÇ¹lÝÇÅñ¹ÊÀÁ¸�ÂÚ·�¸�¿~¸ Ö ú ¾�¿¢Ëé¾�¿~¸�ÅñÆ�Ì�¾�¿~ËéÞßÀÁÅñ¾�ÆéÞ-+ß¾�º½ÀÀÁ·�¸�Þßê§ÞßÅÇÝñÞ<+ßÅñÝÇÅÇÀìÉ�ÞßÆ�ÂÚå~¾�Æ�ÀÁ¸�Æ�À²¾�Ì�ÞßÆ�É�í¢¿~ÞßÉ�Û¢¸�¹Ê¸�Þß¿~å~·é¼�º�+ßÝÇÅÇå~ÞßÀÁÅñ¾�Æ�6
¹Ê¸�¸�Àì·½¸ \Ñ�~�~� D ¥�	ß¨ä�� ~£����ä������¢£���£�¨���� 6ß¼�º�+ßÝÇÅÇå~ÞßÀÁÅñ¾�ÆûÒ�4 ¬�¯´¯cb�bßÖ

¶²·�¸ \Ñ�~�~� D ¥�	î¨ä�� ~£����ä������¢£���£�¨���� 6ß¼�º�+ßÝÇÅÇå~ÞßÀÁÅñ¾�ÆûÒ�4 ¬�¯´¯cb�b 6ßÝÇÅñ¹ÊÀÁ¹ÑÞßÝñÝ
íx¿°ÞîÉïÛx¸�¹Ê¸�Þß¿~å°·é·½Þß¿~Â�ÈqÞß¿~¸�ÞßÆ�ÂÚ¹Ê¾�Ì�ÀìÈ�Þß¿~¸�ËðÞîÆ�º�ÞßÝÇ¹lÀÁ·�ÞîÀvÞß¿~¸
Þßê§ÞîÅñÝÇÞ-+ßÝÇ¸qÀÁ¾qå~º�¹ÊÀÁ¾�Ëé¸�¿~¹ Ö
¶�¾�¾�¿°Â©¸�¿¢ÞèËéÞßÆ�º�ÞßÝ�6ß¸�ÅÇÀì·½¸�¿¢å~ÞßÝÇÝ�ÀÁ·�¸ õ ÅÇ¹ÊÀì¿~Å�+ßº�ÀÁÅÇ¾�Æéí¢¸�Æ�ÀÁ¸�¿¢ÅÇÆ¬ ¸�Æ�Â�¾�ÀÁÞ�¿è¸�Åñò§·½Àì¹m6 ¬ ÅñÆ�Æ½¸�¹Ê¾�ÀìÞ-6îÞßÀ²ø ) Ù�> ù ) Õ M<«ßà-, Ø = ¾�¿x¹Ê¸�Æ�ÂÚÞÌ�Þßå~¹ÊÅñËéÅÇÝñ¸�¾�Ì½É§¾�º�¿¢¿~¸ o º½¸�¹ÊÀvÀÁ¾�ÌäÞ ÷ Æ�º½Ë�+î¸�¿¢ø ) Ù�> ù çßà->-« Ø Ù ç×Ù Ö í¢¿~ÞßÉÛx¸�¹»¸�Þî¿°å~·é¸�Ëé¼�ÝÇ¾�É§¸�¸�¹lËéÞßÉïå~·�¾�¾�¹Ê¸�ÀÁ¾q¹Ê¸�Æ�ÂÚ¸�Ýñ¸�å~ÀÁ¿~¾�Æ�ÅÇå¢ËéÞßÅñÝ�ÀÁ¾
order.desk

ø ÎÑÏlÐ 8 ¹ÊÉ§¹ÊÀÁ¸�ËÍº�¹Ê¸�¿~¹ ù ¾�¿  order desk øÎÚ/4 r ¸�¹m?º�¹Ê¸�¿~¹ ù Ö

N�Ì�É§¾�ºé·�Þîê§¸qå~¾�ËéËé¸�Æ�ÀÁ¹lÞ-+î¾�º�ÀvÀÁ·�¸�Àì¸�å~·½Æ�Åñå~ÞßÝ{Þßå~å°º½¿°Þîå°É�6ßå~¾�Æ�ÀÁ¸�Æ�À�6ß¾�¿
¾�¿~ò§ÞßÆ�Å�ÑãÞßÀÁÅÇ¾�Æð¾�Ì½ÀÁ·�Åñ¹ÑËéÞßÆ�º�ÞîÝ�6ß¼©Ýñ¸�Þß¹Ê¸�ÀÁ¸�ÝñÝ{º�¹ ÖÜÛ ¾�ºéå~ÞßÆéå~¾�Æ�ÀÁÞßå~Àvº�¹ÑÅÇÆ
ÞßÆ½Éï¾�Ì½ÀÁ·�¸�Ìä¾�ÝÇÝñ¾�È�ÅÇÆ�ò�ÈqÞîÉ§¹§ó

•
ôâ¸�Æ�ÂÚº�¹l¸�ÝÇ¸�å~ÀÁ¿°¾�Æ½ÅñåxËðÞîÅñÝ�Ì�¿~¾�ËÍÞÚÎlÏÑÐ�ÒvÔ ª ¾�¿lÎÑÏlÐ 8 ¹ÊÉ§¹ÊÀÁ¸�Ë
6ßº�¹ÊÅÇÆ�ò
ÀÁ·�¸�Ì�¾�ÝñÝÇ¾�È�ÅñÆ�òèÎÑÎlÒ�4ÚÞßÂ�Â©¿°¸�¹Ê¹§ó

uunet!cray!publications

Ý t�uÚixt¨z|~yÓ
w r5xÞt�z|{�o�p�z|}K~uw

s ilo¦uÚixtß{�}Kàáà i�~up§w
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•
ô×¸�Æ�ÂÚº�¹l¸�ÝÇ¸�å~ÀÁ¿°¾�Æ½ÅñåxËðÞîÅñÝ�Ì�¿~¾�ËÍÞßÆ�É�¹ÊÉ§¹ÊÀÁ¸�ËÍå~¾�Æ�Æ�¸�å~ÀÁ¸�ÂëÀÁ¾KN Æ½Àì¸�¿~Æ�¸�À�6
º�¹ÊÅñÆ½òïÀÁ·�¸�Ì�¾�ÝñÝÇ¾�È�ÅñÆ½òTN�Æ�ÀÁ¸�¿~Æ�¸�À²ÞßÂ�Â�¿~¸�¹Ê¹Ê¸�¹§ó

pubs2101@timbuk.cray.com
øäå~¾�ËéËé¸�Æ�ÀÁ¹l¹Ê¼�¸�å~ÅÇÌäÅÇå¢ÀÁ¾qÀÁ·�ÅÇ¹

ËéÞßÆ�º�ÞßÝ ù
publications@timbuk.cray.com

øäòs¸�Æ�¸�¿~ÞßÝ�å~¾�ËéËð¸�Æ½Àì¹ ù
•
í¢¾�Æ�ÀÁÞßå~ÀvÉ§¾�º½¿¢í¢¿~ÞßÉ�Û¢¸�¹Ê¸�Þî¿°å~·é¿~¸�¼�¿~¸�¹Ê¸�Æ�ÀÁÞßÀÁÅñê§¸�ÞßÆ�ÂÚÞß¹m?uÀì·½ÞßÀvÞ
ô×¾�Ì�ÀìÈ�Þß¿~¸¦n²¿°¾�+îÝñ¸�ËÍÛx¸�¼�¾�¿~Àvø ª 4 « ù +ß¸�ÌäÅÇÝÇ¸�Â Ö Õï¹Ê¸ PUBLICATIONSÌä¾�¿xÀÁ·�¸qò§¿~¾�º½¼ëÆ�ÞîËð¸�6

PUBS
Ì�¾�¿¢ÀÁ·�¸�å~¾�ËðËéÞßÆ½Â 6ßÞßÆ�Â

NO-LICENSEÌä¾�¿xÀÁ·�¸�¿°¸�ÝÇ¸�Þß¹Ê¸�Æ�ÞßËé¸ Ö

•
í¢ÞßÝÇÝ�¾�º�¿xô×¾�Ì�ÀìÈ�Þß¿~¸¦N�Æ�Ì�¾�¿~ËéÞßÀÁÅñ¾�Æéô×¸�¿~ê§ÅÇå~¸�¹lÂ�¸�¼�Þß¿~ÀÁËé¸�Æ�ÀvÅÇÆ ö Þßò§ÞßÆG6¬ ÅñÆ�Æ½¸�¹Ê¾�ÀìÞ-6îÀÁ·�¿~¾�º�ò§·éÀÁ·�¸�¶�¸�å~·�Æ�ÅÇå°ÞîÝ�ô×º�¼�¼�¾�¿~Àvíx¸�Æ�ÀÁ¸�¿�6ßº�¹ÊÅÇÆ�ò�¸�ÅñÀÁ·�¸�¿
¾�Ì�ÀÁ·�¸�Ì�¾�ÝñÝÇ¾�È�ÅñÆ�ò�Æ½º�Ë
+ß¸�¿~¹ ó

ø ÕßØßØ ù ,ßà Ø «-> = >-,èø�ÀÁ¾�ÝñÝ{Ìä¿~¸�¸�Ìä¿~¾�Ë Àì·½¸¦Õ�Æ�ÅÇÀì¸�ÂÚôâÀìÞßÀÁ¸�¹ÑÞßÆ�Â
í¢ÞßÆ½ÞßÂ�Þ ù
ø ) Ù�> ù ) Õ M-«ßà ) ØîØ

•
ô×¸�Æ�ÂÚÞèÌäÞßå~¹ÊÅÇËéÅñÝÇ¸q¾�Ì�És¾�º�¿¢å~¾�ËéËé¸�Æ�ÀÁ¹lÀÁ¾qÀÁ·�¸�ÞßÀÁÀÁ¸�Æ�ÀÁÅñ¾�Æé¾�Ì
â ôâ¾�ÌäÀÁÈ�Þß¿~¸¦N�Æ�Ì�¾�¿~ËéÞßÀÁÅñ¾�Æéô×¸�¿~ê§ÅÇå~¸�¹mãvÅÇÆ ö Þßò§ÞßÆ�6 ¬ ÅÇÆ�Æ�¸�¹Ê¾�ÀÁÞ-6ßÞîÀvÌ�Þ ÷Æ�º�Ë
+ß¸�¿xø ) Ù�> ù ) Õ M-«ßàßà-,-, Ö

•
Õï¹Ê¸�Àì·½¸q¼�¾�¹ÊÀÁÞßò§¸�±�¼�ÞßÅÇÂëÛ¢¸�ÞîÂ�¸�¿ ² ¹Ñí¢¾�ËéËé¸�Æ�À ú ¾�¿°Ë ÞßÀvÀÁ·�¸¦+îÞßå�?ÿ¾�Ì
Àì·½Åñ¹ÑËéÞßÆ�º½ÞßÝ Ö

Ä ¸qê§ÞßÝÇº�¸�É§¾�º�¿¢å~¾�ËéËé¸�Æ�ÀÁ¹lÞßÆ�ÂÚÈqÅÇÝÇÝ�¿°¸�¹Ê¼�¾�Æ½ÂëÀÁ¾qÀÁ·�¸�ËÍ¼©¿°¾�Ëé¼�ÀÁÝÇÉ Ö
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��,/2d¤�¥�.i�l.i2�,x4 ¦�����c(.1\C]b�§eg¨©h ª?�

�«^d¬®z��.1]b.
xmandelf

nz^�`�,/45.
�«^
_z.¯e@°±h ª?�

xmandelf.c
ª?�

mandel.c
t?�

julia.c
�?�

generate.f
�?£

makefile
�Fj

²-³�2d¬®z��.
xscope

��`C]#z`C]´e�µ¶h �?t

²-³�2d¬®z��.��·cU��.i��eg�«h �?£

¸F¹V= Y B <8:
.login

S 6 <7: �?£
¸F¹V= Y B <8:

.cshrc
S 6 <7: �?�

¸F¹V= Y B <8:
.twmrc

S 6 <7: �Fj
¸F¹V= Y B <8:sº

Xresources
S 6 <8: �?t

¸F¹V= Y B <8:
.xinitrc

S 6 <8: �?�

[�\a_z.1³ �?�

�»cUmp`C,x.i�
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$	%'&)(*("+�,.-�&)/�01&)(324/�560'+�798;:<&)0'=�/�7;>@?A("-�+�BDC'("+�5.(AE&�-F=G+�(",�5.&)HI+�(*-�%'+
2�/�J)J�/�7K&)0'LNM�5./�,.+�=�CO5�+�(AP

• Q ,.,.+�("("&�0OL*8;/�0R?A/�CO5S7K/�5.T�("-�UV-�&)/�0

• W /�LALA&)0'LX&�0R-�/YU[ZS5.UI?X\S+�("+�UI5.,.%R("?A("-�+�BD245./�B]?A/�CO5S7K/�5�T^("-�UV-�&)/�0

•
>_+�-�-�&�0'LX+�0'`A&)5./�0'BR+�0'-F`AUI5.&)UIHIJ�+�(

•
\SC'0O0'&�0OLNU[,.J)&�+�0'-	/�0R-�%O+YZ65.UI?N\6+�("+�UI5.,.%1("?A("-�+�BDUI0'=a=�&�("MGJ�UI?A&)0'L
-�%O+Y/�CO-�M�CO-F/�0R?A/�C'5b8;7Y/�5.T�("-�UI-�&)/�0

$	%'+YLc+�0'+�5.UIJ�BR+�-�%O/�=�(*M�5.+�("+�0'-�+�=a&�0R-�%'&)(*("+�,.-�&)/�0RUIM�M�J)?N-�/KUIJ�J
7K/�5.T�("-�UI-�&�/�0O(Adfeg2'?A/�CRUI5.+K2�/�J�J)/�7Y&)0'LXUIJ)/�0'LXUI-F?A/�CO5S7K/�5�T^("-�UI-�&)/�0'hI-�%'+
MG5�/�BRM�-	?A/�CR(�+�+K7K&�J)J�HI+K/�0'+K-�%OUI-F&)(*C'0O&�iICO+Y-�/K?A/�C'5S7K/�5.T�("-�UI-�&�/�0jd
eg0R-�%'+K("UIBRM�J�+K("+�("("&)/�0'(*-�%'UI-	2�/�J�J)/�7jhV-�%O+Y7K/�5.T�("-�UI-�&�/�0R&)(*U[>@C'0X8lk�k
("+�5.`A+�560'UIBR+�=

mirror
hIUI0'=a-�%'+YM�5./�BRM�-F&)(

mirror%
df>_&)BR&�J)UI5.J�?mhV&�0

-�%'+K("UIBRM�J)+Y("+�("("&)/�0'hI-�%'+K0'UIBR+Y/�2O-�%O+YZ65.UI?N\6+�("+�UI5.,.%1("?A("-�+�B]&)(
sn2003

d

$�/KUI,.,.+�("(F8;/�0R?A/�C'567K/�5�T^("-�UI-�&)/�0'hI?A/�CRBRC'("-	UI,.,�+�("(3-�%'+Y("+�5.`A+�56HI?
UV=�=�&)0'LNU[M�UI-�%R-�/Y-�%'+n8lk�koHI&)0'UI5.?X24&)J)+�(*&)0R?A/�C'5

.profile p 2�/�56-�%O+q6/�C'5.0'+K("%'+�J)J�UI0O=arY/�5.0R("%'+�J)J)s4h
.login p 24/�56-�%'+KZt("%O+�J�J)s�hI/�5

.cshrc
24&)J)+ p 2�/�5S-�%'+KZu("%O+�J�J)s4hVUI(324/�J)J)/�7Y(AP

set path=($path /usr/bin/X11) p Zv("%'+�J)J)s

PATH=$PATH:/usr/bin/X11 p q6/�C'5.0'+w("%'+�J�J)h
export PATH

rK/�5.0R("%'+�J)J�s
x	/�C1,.UI0RUIJ)("/K=�/Y-�%'&)(*2�5./�B]-�%'+K,./�BRB1UI0O=lJ)&)0'+�d

y{znz}|*~@~@���������K�
� �K�������K�b�a~@�A�K�A���K�
���4�
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ÈX+�ÉA-�hc2�5./�B]?A/�C'5
.profile

h
.login

hI/�5
.cshrc

24&)J)+�hI/�5S2�5./�B]-�%'+
,./�BRBRUI0'=aJ�&)0'+ p &)2'?A/�CRUI5.+K0'/�-FUIJ)5.+�UI=�?X&�0RU[7K&�0'=G/�7;("?A("-�+�BRs�hI("+�-
-�%'+

DISPLAY
+�0'`A&)5�/�0OB1+�0O-F`AUI5.&)UIHIJ)+Y-�/K?A/�C'5S("+�5.`A+�5S0OUIBR+�hIUI(

2�/�J�J)/�7K(AP

mirror% setenv DISPLAY mirror:0.0 p Zv("%'+�J)J�s

mirror$ DISPLAY=mirror:0.0 p qS/�CO5�0O+K("%'+�J)J�h
mirror$ export DISPLAY

rY/�5.0R("%O+�J�J)s
$�/K(�-�UI5.-	?A/�C'5S+�0'`A&)5./�0'BR+�0'-�hI,.5.+�UI-�+YU

.xinitrc
24&)J�+�do$	%'+

2�/�J�J)/�7K&�0OLN&)(*U[("UIBRM�J)+
.xinitrc

2�&�J)+Y-�%'UI-	,./�0'-�UI&�0O(*,./�BRB1UV0'=�(*-�/
("-�UI5.-F("/�BR+K/�2'-�%'+Y-�/�/�J)(*-�%'UI-	?A/�CR7Y&)J)J�HI+KC'("&�0OL'df$	%'&)(*("UIBRM�J)+Y("%O/�7Y(
xclock

hI7Y%O&�,.%R=�&)(�MGJ�UI?A(3-�&�BR+�E
xload

hI7K%'&�,.%R=�&)("M�J)UI?A(*-�%'+K("?A("-�+�B
J)/�UI=aUI`A+�5.UILA+�E

xbiff
hI7Y%O&�,.%R&�(3U[B1UV&�J�0O/�-�&)2�&�,.UI-�&)/�0RM�5./�LA5�UVBÊEËUI0'=

xterm
hI7K%'&),�%R&)(*U[-�+�5.B1&)0'UIJ^+�B1COJ�UI-�/�5.doeÌ-	("-�UV5�-�(3-�%O+

twm p -�UIH7K&�0O=�/�7;BRUI0'UILA+�5©hI2�/�5.BR+�5�J)?XT�0'/�7K0RUI(*$G/�B1Í (*7K&)0'=�/�7;BRUI0'UVLA+�5.s4hVUI(
UI0R+�ÉAUIBRM�J)+�hIHICO-F/�-�%'+�567Y&)0'=�/�7;BRUI0OUILA+�5.(*("C',.%RUI(

mwm
B1UV?NHI+

("C'HI("-�&)-�C'-�+�=Îd

xhost + sn2003
#
# note: The preceding item enables access for host sn2003
#
twm &
xclock –analog –geometry 64x64–0–0 &
xload –rv –geometry 150x64–64–0  &
xbiff –rv –geometry 64x64–214–0 &
xterm –geometry 80x60–0+0 –fn 8x13 &
#
# note: the last item must not be run in background.
#
xterm –C –g 51x12+0+0

xF/�CR,.UI0R,.C'("-�/�BR&)Ï�+K?A/�C'5b8;+�0'`A&)5./�0'BR+�0'-FHV?N,.%'UV0'LA&�0OLN?A/�CO5
("-�UI0'=�UV5�=a=�/�-F2�&)J�+�(3UI0'=lUV=�=�&)0'LN("/�BR+Y0O+�7;=�/�-F2�&�J)+�(AdfÐ�ÑSÉcUIBRM�J�+
Ò	&�J)+�("h±Ó	M�UILA+KÔIÕIhI,./�0'-�UI&)0'(*+�ÉcUIB1MGJ�+�(3/�2'UIJ)J�/�2'-�%'+K24&)J)+�(*?A/�CR7K&�J)J
0'+�+�=Îd
$�/KHI5.&�0OLNCOMl-�%'+n8ak�kf("+�5.`A+�5©hIUI=�=a-�%'+K24/�J)J)/�7Y&)0'LX+�0'-�5.?N&)0R?A/�C'5
.login

/�5
.profile

24&)J�+�P

xinit
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:9%O+�0R?A/�C1J)/�LX&�0R/�5S+�Éc+�,�CO-�+K-�%'&)(*+�0'-�5.?NUV-F-�%'+K,�/�BRBRUI0'=aJ)&�0O+�hI?A/�C
("%O/�C'J�=a("+�+KUØ-�+�5.BR&)0'UIJ�7K&�0O=�/�7;&)01-�%'+KC'M�MG+�5SJ)+�24-	,./�5�0O+�5S/�2'-�%'+
(",.5.+�+�0RUI0'=aUI=�=�&)-�&�/�0OUIJ�7K&�0O=�/�7Y("hIUV(*("M�+�,.&)24&)+�=a&�0R?A/�C'5

.xinitrc2�&)J�+ p ("+�+Y-�%'+KM�5.+�`A&)/�C'(*("UIBRM�J)+K24&)J)+�sÌd
eg0RUI=�=�&)-�&)/�01-�/KC'("&�0OLN-�%'+

xhostp kÙ8Ys'MG5�/�LA5.UIBRhV?A/�CR,.UI0RC'("+n8UVC'-�%'/�5.&�-�?X24&)J)+�( p xauthp kÙ8Ys�s'-�/Y,./�0'-�5./�J�UI,.,.+�("(*-�/K?A/�C'56=�&�("M�J)UI?�d:<&)-�%1UICO-�%O/�5.&�-�?X24&)J)+�(�hV?A/�C1BRC'("-	,�5.+�UI-�+KUØT^+�?ÙhI7K%'&),.%R,�J)&)+�0'-�(*BRC'("-
CO("+Y-�/YUV,�,.+�("(3?A/�C'5S=�&)("M�J)UI?N("+�5.`A+�5.d
eg2O?A/�C'537K/�5.T�("-�UI-�&�/�0R&�(30'/�-	UlÚ3Û*ÜÞÝß7K/�5.T�("-�UI-�&�/�0'hV("+�+Y-�%'+n8
=G/�,�COB1+�0O-�UV-�&)/�0R-�%OUI-F&)(*("M�+�,.&)24&),S-�/Y?c/�C'5S7K/�5�T^("-�UV-�&)/�0R24/�5
&)0'("-�5.C',.-�&�/�0O(*/�0R("-�UI5.-�&)0'LX?A/�C'56+�0'`A&)5�/�0OB1+�0O-�d

eg0R-�%'+K24/�J)J)/�7Y&)0'LX("UIBRM�J�+K("+�("("&�/�0OhI?A/�CR7Y&)J)J�HI+KJ�/�LALA&)0'LX&)0R-�/KU[ZS5.UI?
\6+�("+�UI5.,.%1("?A("-�+�B p sn2003s'5.C'0O0'&)0'L[Ú*Û3Ü©àbá � hV-�/K5.C'0R-�%'+Y,.J)&)+�0'-0OUIBR+�=

xclock
dÖxF/�CR7Y&)J�J^HI+Y=G&�("M�J)UI?A&)0'LX-�%O+Y,.J)/�,.T�/�0R?A/�C'5

7K/�5.T�("-�UI-�&�/�0Oh
mirror

do$�/YHV+�LA&�0RU[5�+�BR/�-�+KJ�/�LA&)0R-�/K-�%'+YZ65.UI?
\6+�("+�UI5.,.%1("?A("-�+�BRhIC'("+K+�&�-�%'+�5

telnetp k�â@s'/�5 rloginp k�â@sO&�0RUV0
xterm

7Y&)0'=�/�7ÖhIUI(32�/�J�J)/�7K(AP

mirror% telnet sn2003

mirror% rlogin sn2003

Q 24-�+�5S?c/�C1%OUI`A+YM�5./�`A&)=�+�=aU[C'("+�5*Ü©ãßUI0O=lM�UV("(�7K/�5.=�hIUI0O=l("-�UI0'=�UV5�=J)/�LA&)01BR+�("("UILA+�(3%'UI`A+YUIMGM�+�UI5.+�=�hIUØZ65.UI?NM�5./�BRM�-F("&)BR&�J)UI5S-�/Y-�%'+
2�/�J)J�/�7K&)0'LNUVM�M�+�UI5.(AP

sn2003%

ÈX/�7;-�%'UI-	?A/�C1UV5�+KJ)/�LALA+�=l&)0R-�/YU[ZS5.UI?X\S+�("+�UI5.,.%R("?A("-�+�BRhI?A/�CRBRC'("-
("+�-	-�%'+Y+�0O`A&�5./�0'BR+�0'-	`AUI5.&�UVHIJ�+�(3HI?X+�0'-�+�5.&�0'LX-�%'+K,�/�BRBRUI0'=G(*("%'/�7K0
&)0R-�%'&)(*("COHI("+�,.-�&)/�0jdÖxF/�CR,.UI0R+�0'-�+�5S-�%'+�("+K,./�B1BRUI0O=�(*UI-	-�%'+
MG5�/�BRM�-�hI/�5SM�CO-F-�%O+�B]&�0O-�/K?A/�C'5

.profile
h
.login

hI/�5
.cshrc2�&)J�+�d

ä �Y�K�Y���®�å���æ�c�ç�
èé�F� �çê |6~@|6�K�Fz}ë
~ � ~@�c|6ì í��F�Yì � �K�®�
�å�Y�F�a~@�A�K�A���K�
���î�

ïa|6�c�A���®�
|*�®ðY���F�Y�®ìñ|6�®�
ðK�K�b���KòXó�|6~
���îô
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$	%'+Y2�/�J�J)/�7K&�0OLN,./�BRBRUI0'=�(*MGC'-
/usr/bin/X11

&�0R?A/�C'5S=G&�5.+�,.-�/�5.?
("+�UI5.,.%RM�UI-�%jP

sn2003% set path=($path /usr/bin/X11) p Zu("%'+�J)J�s

sn2003$ PATH=$PATH:/usr/bin/X11 p q6/�C'5.0'+K("%'+�J)J)h
sn2003$ export PATH

rY/�5.0Ç("%'+�J�J)s
$	%'+Y2�/�J)J�/�7K&�0OLN,./�BRBRUI0'=a("+�-�(3-�%'+

DISPLAY
+�0'`A&)5./�0'BR+�0'-F`cUI5.&�UIHVJ�+

-�/Y?c/�C'5S("+�5.`A+�5S0OUIBR+ p mirrorsgP

sn2003% setenv DISPLAY mirror:0.0 p Zv("%'+�J)J�s

sn2003$ DISPLAY=mirror:0.0 p q6/�C'5.0'+K("%'+�J)J)h
sn2003$ export DISPLAY

rY/�5.0Ç("%'+�J�J)s
$	%'+Y2�/�J�J)/�7K&�0'LX,./�BRB1UV0'=l("+�-�(*-�%'+K-�+�5.BR&)0'UIJ�-�?AM�+K+�0'`A&�5./�0OB1+�0O-
`AUI5.&)UIHIJ)+�h

TERM
hI-�/

xterm
P

sn2003% set term xterm p Zv("%'+�J)J�s

sn2003$ TERM=xterm p q6/�C'5.0'+K("%'+�J)J)h
sn2003$ export TERM

rY/�5.0Ç("%'+�J�J)s

ÈX/�7;?A/�CRUI5.+K5�+�UV=�?N-�/K5.C'0RM�5./�LA5.UIBR( p T�0'/�7K0RUI(nö.÷�ø4ù.ú'û�ü�sO/�0R-�%'+Z65�UV?N\6+�(�+�UV5�,.%R("?A("-�+�BÊdo$F%O+Y2�/�J�J)/�7K&�0'LX+�ÉAUIBRM�J)+Y&)J�J)C'("-�5.UI-�+�(*-�%'+
C'("+K/�2'UØZ65.UI?N\6+�("+�UI5.,.%1("?A("-�+�B]-�/YMG5�/�=GC',.+YLA5.UIM�%'&),.(*&)0'-�+�5.UI,.-�&�`A+�J)?
/�0RU[("+�5.`A+�5S7K/�5.T�("-�UI-�&)/�0jdo\6C'0R-�%'+

xclock
,�J)&)+�0'-F/�0R-�%'+KZS5.UI?

\6+�(�+�UV5�,.%R("?A("-�+�BRhIUI(324/�J)J)/�7Y(AP

sn2003% xclock &

Q ,.J�/�,.T®&)(*=�&)("M�J)UI?A+�=l/�0R?A/�C'567Y/�5.T�("-�UI-�&)/�0jdo>_+�+
xclockp kg8YsO2�/�5UI`AUV&�J)UIHIJ)+Y/�M�-�&)/�0'(AE2�/�5SBR/�5.+Y=�+�-�UI&)J�(3UIHI/�C'-

xclock
hV(�+�+K-�%'+

ý Í \6+�&�J)J)?ÙhI`A/�J)C'BR+YþIhV=�/�,.C'BR+�0'-�UI-�&)/�0'hIJ)&)("-�+�=a&)01-�%'+KM�5.+�24UV,�+�d

ê �®�®�®���®�å�åznó.��|*���
�K�æ�Aë®|ÿèé�F� �
ê |*~@|6�K�bznë ~ � ~@�A|*ì
�����
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$	%'&)(*("+�,.-�&�/�0R=G+�(�,.5.&)HI+�(3-�%O+YC'0O&�iICO+Y2�+�UI-�C'5.+�(3/�2A8;M�5./�LA5.UIBRBR&�0'LX/�0
-�%'+KZS5.UI?X\S+�("+�UI5.,.%R("?A("-�+�B1hVUI0'=a&�-	/�242�+�5.(*M�5./�LA5.UIBRBR&�0OLN-�+�,.%'0'&)iIC'+�(
-�/KBRUIT�+Y-�%'+KBR/�("-F+�2�24&),.&�+�0O-FC'("+K/�2'-�%'+YZ65.UI?N\6+�("+�UI5.,.%1("?A("-�+�Bßdo>_+�+
-�%'+KM�5.+�2�UI,.+Y2�/�5SU[J)&�("-	/�2'5.+�24+�5.+�0O,�+�(3-�%'UI-F=G+�(",�5.&)HI+KLA+�0'+�5.UIJ�8
MG5�/�LA5.UIBRBR&)0'LN-�+�,.%'0'&)iIC'+�(Ad
$	%'+K24/�J)J�/�7K&)0'LN-�/�M�&),.(*UI5.+KM�5.+�("+�0'-�+�=l&)0R-�%'&�(3("+�,.-�&)/�0jP

•
Ð�Z6/�BRM�&�J)&)0'LXUØ,.J)&�+�0'-�ÓF("%O/�7Y(3%'/�7;-�/Y7K5�&)-�+YU[,.J�&)+�0'-"d

•
Ð��[UI0'=GJ�&)0'LX+�`A+�0'-�("h±ÓFMGUILA+lk��VhI=�+�(",.5�&)HI+�(3%'/�7;-�/YBR&�0O&�BR&)Ï+
0'+�-�7Y/�5.T®-�5.UI242�&),�hV-�%OC'(*BRUIÉA&)BR&�Ï&)0'LX+�242�&),�&)+�0',.?�d

•
Ð��X("&)0'LN,./�J)/�5.("h±ÓFM�UVLA+lk�khI=�&)(",.C'("("+�(*&)("("C'+�(3-�%OUI-FM�+�5.-�UI&)0R-�/K,./�J�/�5
LA5.UIM�%'&),.(Ad

•
Ð��X("&)0'LX24/�0O-�("h�ÓFMGUILA+lk
	IhI=�+�(",.5.&�HV+�(*-�+�,.%'0'&)iIC'+�(32�/�5S+�2�24&),.&)+�0'-FCO(�+K/�2
24/�0O-�(Ad

•
Ð��X("&)0'LX&�BRUILA+�("h�ÓFM�UILA+akÔIhI=G&�(",.C'("("+�(3-�%O+YC'("+K/�2',.J)&�+�0'-���("&�=G+Y5.UI("-�+�5
&�BRUILA+�(Ad

•
Ð�K+�HIC'LcLA&�0'LX-�/�/�J)(�h�ÓFMGUILA+lk
�IhI=�+�(",.5.&�HI+�(3-�%'+YCO("+Y/�2'-�%'+

cdbxp ksUI0'=
xscope

=�+�HICOLALA&�0OLN-�/�/�J)(�d

:9%O+�01?A/�CRHVC'&�J)=aUI0X8;,.J)&�+�0'-	/�0RU[ZS5.UI?X\S+�("+�UI5.,.%R("?A("-�+�B1hV?A/�C
BRC'("-	J�/�UI=a-�%'+K,�/�5.5.+�,.-�8;J)&)HI5.UI5.&�+�(37Y&)-�%1-�%'+KC'("+�5���7Y5.&)-�-�+�0R,./�=�+Y-�/
,.5.+�UI-�+K-�%O+Y+�ÉA+�,.C'-�UIHIJ)+KHI&�0OUI5.?N2�&)J�+�do$F%O+SÝ ������� J)&�HI5.UI5.&)+�(*UV5�+KUI(2�/�J)J�/�7K(AP

libXext.a p ÑSÉA-�+�0'("&)/�0RJ)&�HV5�UV5�?cs

libXaw.a p Q -�%'+�0OUØ7K&)=�LA+�-FJ)&�HI5.UI5.?As

libXt.a p eg0'-�5.&�0'("&),.(*-�/�/�J)T�&)-�s

libX11.a p UIJ)("/KT�0'/�7K0RUI( Xlibs

libXmu.a p�� Ü���C'-�&�J)&)-�?XJ)&�HI5.UI5.?As

èé�Kì��l��ó.���®�å�çznó.��|6�®�
ô��4�
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$	%'&)(*("+�,.-�&�/�0213+�(�,.4.&)56+�(7-�%8+:9'08&�;698+:<�+�=6-�9'4.+�(7/�<?>A@�4./�B?4.=6C2C2&�0'BD/�0
-�%'+FEG4.=6HDIG+�("+�=64.,.%2("H?("-�+�CKJL=60'1M&�-	/�<N<�+�4.(*@�4./�B?4.=6C2C2&�08BO-�+�,.%'0'&);69'+�(
-�/FC2=6P�+:-�%'+FC2/�("-Q+�<�<N&),.&�+�08-Q9'("+F/�<'-�%'+:ER4.=6HOIR+�("+�=64.,.%K("H?("-�+�CTSVUW+�+
-�%'+F@�4.+�<�=6,.+:<�/�4G=YX)&�("-	/�<'4.+�<N+�4.+�08,�+�(7-�%'=6-Q13+�(",�4.&)56+FB?+�0'+�4.=6X�>
@34�/�B?4.=6C2C2&)0'BO-�+�,.%'0'&);69'+�(?S
$	%'+F<N/�X)X�/�ZF&)0'BO-�/�@�&),.(*=64.+F@�4.+�("+�0'-�+�1[&)02-�%'&�(7("+�,.-�&)/�0]\

• ^ ER/�C2@�&�X)&)0'BD=_,.X)&�+�0'-�`Q("%8/�Z:(7%'/�ZA-�/:ZF4�&)-�+:=Y,.X�&)+�0'-"S

• ^�a =60'13X�&)0'BD+�b?+�0'-�("Jc`Q@3=6B?+[deLJ61�+�(",.4�&)56+�(7%'/�ZA-�/:C2&�08&�C2&)f+
0'+�-�Z:/�4.Pg-�4.=6<N<�&),�JL-�%89'(*C2=6h?&)C2&�f&)0'BD+�<N<�&),�&)+�0',.H�S

• ^�i ("&)0'BO,./�X)/�4.("Jc`Q@�=LB?+[d�dJ61�&)(",.9'("("+�(*&)("("9'+�(7-�%8=6-Q@�+�4.-�=6&)02-�/F,./�X�/�4B?4.=6@�%'&),.(?S

• ^�i ("&)0'BD<N/�08-�("Jj`Q@3=6B?+[dlk6J61�+�(",.4.&�5L+�(*-�+�,.%'0'&);69'+�(7<�/�4G+�<�<N&),.&)+�0'-Q98(�+F/�<<N/�08-�(?S

• ^�i ("&)0'BD&�C2=6B?+�("Jj`Q@�=6B?+Mdm6J613&�(",.9'("("+�(7-�%8+:9'("+F/�<',.X)&�+�0'-�n�("&�13+:4.=6("-�+�4&�C2=6B?+�(?S

• ^�o +�569'BpB?&�0'BD-�/�/�X)(�Jj`Q@3=6B?+[dlq6J61�+�(",.4.&�56+�(7-�%'+:98("+:/�<'-�%'+ cdbxr ds=60'1
xscope

1�+�5698B?B?&�08BO-�/�/�X)(�S

tu%8+�0KH?/�925L9'&�X)1M=60D>A,.X)&�+�0'-	/�02=YEG4.=6HDIG+�("+�=64.,.%2("H?("-�+�CKJLH?/�9
C29'("-	X�/�=61M-�%'+F,�/�4.4.+�,.-�>AX)&)564.=64.&�+�(7Z:&)-�%K-�%'+F9'("+�4vn�Z:4.&)-�-�+�02,./�1�+:-�/
,.4.+�=6-�+F-�%8+:+�h?+�,.9'-�=656X)+F56&�08=64.HO<�&)X�+�SV$Q%8+GwFx�x�y{zVX)&�564.=64.&)+�(*=L4�+F=6(
<�/�X)X�/�ZF(?\

libXext.a r�| h?-�+�0'("&)/�02X)&�5L4�=L4�Hps

libXaw.a r~} -�%'+�08=_ZF&)1�B?+�-QX)&�564.=64.H?s

libXt.a r�� 0'-�4.&�0'("&),.(*-�/�/�X)P�&)-�s

libX11.a r =6X)("/FP�0'/�ZF02=6( Xlibs

libXmu.a r������ 9'-�&�X)&)-�HDX)&�564.=64.H?s

���F���[���.���g�������.���R�g�
��� x
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libXau.a r ("=6C2@�X�+F=69'-�%'/�4.&)f=6-�&)/�02@�4./�-�/�,�/�XÏ<N/�4{>:s

libXdmcp.a r >A1�&�("@�X)=6HDCK=L0'=6B?+�4G,./�0'-�4./�X�@�4./�-�/�,./�X�X�&)564.=64.H?s

libXi.a r xinput +�h?-�+�0'("&)/�02X�&)564.=64.H?s

liboldX.a r >[deY,�/�C2@�=L-�&)56&)X�&)-�HOX)&�5L4�=L4�Hps
Ð	&�B?9'4.+MdV(�%8/�Z:(7-�%'+:4.+�X)=6-�&�/�08("%'&�@M/�<'-�%'+�>:X)&)56J6-�/�/�X�P�&)-�J6ZF&�1�B?+�-�J6=L0'1
+�h?-�+�0'("&)/�02X�&)564.=64.&)+�(*-�/:+�=L,�%2/�-�%'+�4.S

Toolkit
(libXt.a)

Application (client)

Extension
(libXext.a)

Widget
(libXaw.a)

Xlib
(libX11.a)

Server

Ð	&�B?984.+[d6S�wFx�x�y{zVX�&)564.=64.&)+�(

ÑQ/�92,.=6029'("+F-�%'+�("+F("=6C2+:X)&)564.=64.&�+�(7ZF%'+�02569'&)X�13&�0'BD=Y,.X)&�+�0'-	/�02=
ZF/�4.P�("-�=6-�&)/�0]S
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Ð	/�4G=Y("&�C2@�X)+�>A,�X)&)+�0'-�J6H?/�92,.=6029'("+F-�%8+:<�/�X�X)/�ZF&�08BOC2=6P�+�<�&)X�+�\

# Set CFLAGS = –g for use with debugger
CFLAGS = –g  –DSYSV –DUSG
xclient: xclient.c 
cc $(CFLAGS) –o $@ xclient.c \n
    –lXaw –lXt –lXmu –lX11 –lXext

×D/�-�&),�+:-�%'=6-
SYSV

=60'1
USG

=64.+:1�+�<�&)0'+�1ÔSV$Q%'&)(*&)(7=6X�ZF=6H?(7=YB?/�/�1
@34�=L,�-�&),.+:ZF%'+�02H?/�92=64.+:,./�C2@�&)X�&)0'BD=6@�@�X)&�,.=6-�&)/�0'(7-�%8=6-Q9'("+�>A/�0K-�%'+
ER4.=6HD(�Hp(�-�+�CTS � <'H?/�92=64.+F9'("&�08BO=60 � C2=6P�+�<�&�X)+�J6-�%'+F1�+�<�&�08+:@�4./�,.+�("(7&�(@3+�4�<�/�4.C2+�1Y=69'-�/�C2=6-�&),�=LX�X)HlSV$	%'+

imaker ds',./�C2C2=60'1M-�=6P�+�(7=60=L4�,.%'&)-�+�,.-�9'4.+�nN&)0'1�+�@�+�081�+�0'-Q("+�B?C2+�0'-	/�<'=_C2=6P�+�<�&)X�+F=60'1M=61�1�(7-�%'+
=L4�,.%'&)-�+�,.-�9'4.+�nN1�+�@�+�081�+�0'-Q&)-�+�CK(7-�/:&)-�SV$Q%'&)(*@�4./�b?&)1�+�(7=60K+�=6("HDZ:=LHO-�/
ZF4.&�-�+:=Y@�/�4.-�=L56X�+F@�4�/�Bp4�=LCØS

� <'-�%'+F4.+�("9'X)-�&�0'BD56&)0'=64.HD<N&)X)+:&)(79'("+�1MZ:&)-�%K-�%'+F1�+�5698B?B?+�4 cdbxr ds�JH?/�92C29'("-	9'("+F-�%8+
 –g 

/�@�-�&�/�02-�/
cdbx

-�/F4.9'02-�%8+:,./�C2@�&�X)+F=60'1MX�/�=61
("-�+�@�(?S
Ñ	/�92,�=L029'("+F-�%8+

imaker d¾>:s8/�4 xmkmfr d¾>Fs',./�C2CK=L0'1M-�/FB?+�0'+�4.=6-�+C2=6PÏ+�<N&)X)+�(*<�4�/�CÙ-�+�CK@�X)=6-�+�(*PÏ0'/�ZF0K=6(ÔÚÛKÜ3Ý6Þ³ß�à�áNÞ.âpSV$Q%8+:<�/�X)X�/�ZF&�08B
+�h?=LCK@3X�+F("%'/�Z:(7=_("&)C2@�X�+ � CK=LP�+�<N&)X)+�\

DEPLIBS = $(DEPXLIB)
LOCAL_LIBRARIES = $(XLIB)
SimpleProgramTarget (test)

Ñ	/�92,�=L0K98("+:+�&)-�%'+�4G/�<'-�%'+F<�/�X�X)/�ZF&�0'BD,./�C2C2=60'1�(7-�/F,.4.+�=6-�+:=
C2=6PÏ+�<N&)X)+:<�4./�Cã=60 � CK=LP�+�<N&)X)+�\

xmkmf

imake –DUseInstalled –DCURDIR=

� C2=6P�+�<�&)X�+�(74.+�X�+�=6("+�1M56HDEG4.=6HDIG+�("+�=64.,.%2Z:&)-�%Óä*å � ©Q§·æ_ç S eY%'=6b?+5L+�+�0K9'@3B?4�=L1�+�1[-�/:ZF/�4.P�ZF&)-�%2-�%'+:UÕ-�=60'1�=64.1ME�@34�+�@34�/�,.+�("("/�4³J
98("9'=6X)X�HDX)/�,�=L-�+�1M&)0

/lib/cpp
S � C2=6P�+�<�&)X�+�(7/�56-�=6&�08+�1[<�4./�Cã/�-�%'+�4

X)/�,.=6-�&)/�0'(*C2=6HD("-�&)X)X�9'("+:-�%'+F/�X�1M<�/�4�C2=6-	<N/�4R,�/�C2C2+�0'-�(*=L0'1
,./�0',.=6-�+�0'=L-�&)/�02=60'1M-�%'+�4.+�<N/�4.+F4�+�;L9'&�4.+F-�%'+:@�/�4.-�=656X)+:Eè@�4.+�@�4./�,.+�("("/�4
r pcpps¾SV$Q%'&)(*@�4.+�@�4./�,.+�("("/�4G&)(*X)/�,.=6-�+�1[&)0 /lib/pcpp /�02-�%'+ä7å � ©{§�æDç S eY/�@�+�4.=6-�&�0'BD("H?("-�+�CØS
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$�/F1�+�("&�B?08=6-�+:=Y@�4.+�@�4./�,.+�("("/�4G/�-�%'+�4G-�%'=602-�%'+F1�+�<�=69'X)- r /lib/cpps<�/�4G+�&)-�%'+�4
imake

/�4
xmkmf

J6("+�-Q-�%'+
IMAKECPP

+�0'b?&�4./�0'C2+�0'-
b?=64.&)=656X)+F=6(*<�/�X)X�/�ZF(?\

setenv IMAKECPP /lib/pcpp r Eé(�%8+�X�X)s

IMAKECPP=/lib/pcpp; r�ê /�984�08+F("%'+�X)X�J
export IMAKECPP ë /�4.02("%'+�X)X�s

$	%'+:1�&)("@�X)=6HD(�+�4.b?+�4RB?+�0'+�4.=6-�+�(*=Y@�=6,.P�+�-	/�<'&)0'<N/�4.C2=6-�&)/�0K<�/�4G+�=L,�%
/�,.,.9'4.4.+�0',.+:/�<8=Y9'("+�4G=6,.-�&)/�0'J6("9',.%2=6(7=YP�+�H?("-�4./�P�+�J6569'-�-�/�02@�4.+�("("J
C2/�9'("+FC2/�-�&)/�0'J6ZF&)0'1�/�ZA+�h?@�/�("984�+�JL=60'1M("/F/�0'J6=60'1M+�=6,.%2/�,.,.9'4.4.+�0',.+
/�<'&)0'-�+�4.=6,.-�&�/�02=6C2/�0'BD@�4./�B?4.=6C2(�S | =L,�%2@�=6,.PÏ+�-Q/�<'&)0'<�/�4�C2=6-�&)/�0'J,.=6X)X�+�1M=60�Þ.ì�Þ.í'î�J6&)(*@�9'-	&�08-�/F=_@34�/�-�/�,./�X�@�=L,�PÏ+�-Q-�%'=6-Q,./�0'("&)("-�(*/�<'ï6ð
56H?-�+�(7=60'1M&�(7("+�0'-Q-�/F+�=6,.%K,.X)&)+�0'-Q-�%'=6-	%'=6(*4.+�;698+�("-�+�1M-�%'=6-	(�@3+�,�&)<�&�,
-�H?@�+F/�<'+�b?+�0'-"S | =6,.%D>ñ@34�/�-�/�,./�X�@�=L,�PÏ+�-Q&)(*=6X)("/:@�98-Q&)0'-�/:= � ©Qò�ó � ò@�=6,.PÏ+�-�J6-�%'98(*&)0',.4.+�=6("&�08BO-�%'+F-�/�-�=LX�0'9'C256+�4R/�<'56H?-�+�(*-�4.=60'("<�+�4.4.+�1ÔS },.X)&�+�0'-	,.=60K4.+�;698+�("-Q=_("@�+�,.&)<�&�,R-�H?@3+:/�<'+�b?+�0'-	-�/F-�4�=L,�Pg1�+�b?&),.+:&)0'@�9'-�J
=608/�-�%8+�4G-�H?@�+:/�<8+�b?+�0'-Q-�/FB?+�-QC2/�9'("+F&�0'@39'-�J6=60'1M("/:/�0]S } ,.X)&�+�0'-
4.+�("@�/�0'1�(7-�/:+�b?+�0'-�(7-�/F,./�0'-�4./�X�-�%'+:9'("+�4R&�08-�+�4.<�=6,.+:=L0'1[-�/F,�/�08-�4./�X
,./�C2C29'0'&),�=L-�&)/�02=6C2/�0'BDb?=64.&�/�9'(7,.X�&)+�0'-�(?SV$Q%'+F@�4./�,.+�(�("&)0'BD-�%'=6-
/�,.,.9'4.(*ZF%'+�02+�b?+�0'-�(7=64.+F56+�&�08BO,./�0'-�4./�X)X�+�1M&)(7P�0'/�ZF0K=L(�Þ.ì�Þ.í'î
ô Ü�í8õ'á�àNí?öRS

ë +�H?56/�=64.1M&�08@�9'-Q,.=602B?+�0'+�4.=6-�+F=YX�/�-	/�<'0'+�-�Z:/�4.Pg-�4.=6<N<�&),�S | =6,.%P�+�H?("-�4./�P�+FB?+�0'+�4.=6-�+�(*+�b?+�0'-�(
KeyPress

=6081
KeyRelease

JLZ:%'&),.%
-�H?@�&),.=6X�X)HD,�=L9'("+:=Y,.X�&)+�0'-Q-�/F-�+�X)X�-�%'+F(�+�4.b?+�4RZ:%'&),.%2,�%8=64.=6,.-�+�4R-�/
1�&)("@�X)=6HlS÷$	%'+F-�H?@3&�0'BD("@�+�+�1M/�<'&�081�&�b?&)1�9'=LX�9'("+�4.(*X)&�C2&)-�(*-�%'+F0'+�-�Z:/�4.P
-�4.=6<�<N&),.J6Z:%8&�,.%2&)(*ZF+�X�XÏ56+�X)/�ZA-�%'+:08+�-�ZF/�4.Pg56=60'1�ZF&)1�-�%]S a /�ZF+�b?+�4³J-�/�/:C2=608HO9'("+�4.(7-�H?@�&�08BO&)0'-�/·>A,.X)&)+�0'-�(*/�02=_ER4.=6HDIG+�("+�=64.,.%K("H?("-�+�C
,.=602("-�4.+�(�(7-�%'+F,�/�C2C29'0'&),.=6-�&)/�0K4.+�("/�9'4.,.+�(?S
øù/�9'("+FC2/�-�&)/�02&�(7C2/�4.+:("-�4.+�("("<N98X�/�020'+�-�Z:/�4.Pg=60'1 ©{ò ä�4.+�("/�9'4.,.+�(
-�%'=602P�+�H?5L/�=64.1[&)0'@�98-�S o 4.=6B?B?&)0'BD-�%8+:C2/�9'("+F=6,.4./�("(*=YZ:&)0'1�/�Zú,.=60
B?+�0'+�4.=6-�+F0'9'C2+�4./�9'(

MotionNotify
+�b?+�0'-�(?SV$Q%'+F("+�4.b?+�4G56980'1�X)+�(

-�/�B?+�-�%'+�4G("+�b?+�4.=6X
MotionNotify

+�b?+�0'-�(7&�02/�0'+F-�4.=60'("C2&�("("&)/�02-�/
-�%'+F,�X)&)+�0'-"S÷$	%'+:4.+�,.+�&)b?&�08BO,.X)&�+�08-Q,.=602,�/�C2@�4.+�("(

MotionNotify+�b?+�0'-�(7-�/F=6@�@�+�=L4G=6(7/�0'+:+�bp+�0'-"û%'/�Z:+�bp+�4�JL56+�,.=69'("+F4.+�("/�9'4.,.+�(*=64.+
ZF=6("-�+�1[&)0KBp+�0'+�4.=6-�&)0'B?J6-�4.=60'("C2&)-�-�&)0'B?J6=6081[1�&)(",.=64.1�&)0'BO-�%'+�C2J6=
,.X)&�+�0'-	("%'/�9'X)1M4.+�;69'+�("-

MotionNotify
+�b?+�08-�(7/�0'X)HDZ:%8+�0

0'+�,.+�("("=64.H�S } X)-�+�4.0'=6-�&�b?+�X)HvJ6H?/�92,.=602,.%'/�/�("+F-�%'+

ü �F��ýM�.���g���RþF�R�g�pÿ
�����
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PointerMotionHints
/�@�-�&�/�08J6&�02ZF%'&),�%2-�%'+F("+�4.b?+�4G1�/�+�(7-�%'+

,./�C2@�4.+�("("&)/�0K<�/�4GH?/�9ÒS÷øù/�-�&)/�0K+�bp+�0'-�(*=64.+FB?+�0'+�4.=6-�+�1[/�08X�HD9'0'1�+�4
("@�+�,.&)=6X�,.&)4.,.9'C2(�-�=608,�+�("JL4�+�1�98,.&�0'BD-�%'+F=6C2/�9'0'-Q/�<'13=6-�=_("+�0'-	=6,.4./�("(
-�%'+F0'+�-�Z:/�4.P	S
$	%'+·>FX)&�5YX�&)564.=64.HD@�4./�b?&�13+�(*-�%'+

XSelectInput
,.=6X)X�JL=_C2+�,.%'=608&�("C

-�%'=L-Q+�0'=65LX�+�(7=_,.X)&)+�0'-Q-�/F,�%8/�/�("+:-�%'+F+�b?+�0'-�(*&)-	Z:=60'-�(7-�/:("+�+�S��F0'+:/�<
-�%'+F@�=64.=6C2+�-�+�4.(*/�<

XSelectInput
("@�+�,.&�<�&)+�(*-�%'+F+�b?+�0'-�(*-�%'=6-	-�%8+

("+�4.b?+�4R("%'/�9'X)1[B?+�08+�4.=6-�+F<�/�4G-�%'&)(*,.X)&�+�08-�S��	4�/�@3+�4G9'("+F/�<
XSelectInput

&)(*-�%'+FP�+�HD-�/F4�+�1�98,.&�0'BD9'080'+�,.+�("(�=L4�HD-�4.=6<�<N&),
5L+�-�ZF+�+�02,.X�&)+�0'-Q=L0'1[("+�4.b?+�4.SV$Q%8+:<�/�X)X�/�ZF&�08BO+�h?=LCK@3X�+F("%'/�ZF(*-�%'+F9'("+
/�<
XSelectInput

J6&)02Z:%'&),.%2P�+�H?56/�=64.1M&)0'@�9'-	1�/�+�(*0'/�-	B?+�0'+�4.=6-�+
+�b?+�08-�("J65L9'-QC2/�9'("+:5L9'-�-�/�02=6,.-�&�bp&�-�HO13/�+�(?\

XSelectInput(display, window,
   ButtonPressMask | ButtonReleaseMask);

$	%'+F<N/�X)X�/�ZF&)0'BD+�h?=6C2@�X�+F("%'/�ZF(*=YC2+�-�%8/�1[<�/�4G,./�C2@�4.+�("("&�08BOC2/�9'("+
C2/�-�&)/�0K+�b?+�08-�(7&)0K-�%'+F,.X�&)+�0'-"\

XEvent report;
while (XCheckTypedEvent(display, MotionNotify, &report));

XCheckTypedEvent
4.+�=61�(7-�%'+:08+�h?-

MotionNotify
+�b?+�0'-Q<�4./�C

-�%'+F;698+�9'+:&)0'-�/F-�%'+
XEvent

(�-�4.9',.-�9'4.+:,.=6X)X)+�1
report

S � <8-�%'+:+�b?+�08-ZF=6(7=
MotionNotify

+�bp+�0'-�J
XCheckTypedEvent

4�+�-�9'4.0'(
TRUE

S
$	%'+

while
X)/�/�@[1�&)(",.=64.1�(*=6X)X�5698-Q-�%'+:X)=6("-

MotionNotify
+�b?+�0'-"S

$	%'&)(*,.=60256+F=_B?4.+�=6-	-�4.=6<�<�&�,R4.+�1�9',.-�&�/�02&)<'-�%'+:,.X)&)+�0'-Q%'=6(7+�X)+�,�-�+�1M-�/
("+�+

MotionNotify
+�b?+�0'-�(?S

$	%'+Fb?&�("9'=LX�&�C2@�=6,.-	/�<',./�X�/�4R=6X�X)/�ZF(*H?/�92-�/:,./�0'b?+�HD=YX�/�-	/�<
&)0'<�/�4.C2=6-�&)/�02&)0K=Y,.X)+�=64³J6,./�0',.&)("+:C2=6080'+�4.S } ,./�X)/�4G&)C2=6B?+:,.=60
,.=6@3-�984�+F-�%'+FX�=64.B?+Fb?/�X)9'C2+:/�<'089'C256+�4.(*-�%'=6-	=_ER4.=6HOIR+�("+�=64.,.%
("H?("-�+�Cã,.=602B?+�0'+�4.=6-�+:=6081[1�&)("@�X)=6HO&)-Q,.X)+�=64.X�H�S � 0K-�%'+�>Atù&)0'1�/�Z
UÕH?("-�+�CKJ6,./�X)/�4.(*,.=60256+F9'("+�1[+�=L(�&)X)HlS a /�Z:+�b?+�4³JL&�<'=Y,.X)&�+�08-QZF&�X)X�56+,./�C2C29'0'&),.=6-�&�08BOZF&�-�%2C2/�4.+:-�%'=602/�0'+F("+�4�b?+�4³J6H?/�92C29'("-Q-�=6P�+FB?4.+�=6-
,.=64.+F-�/F+�0'("9'4.+:@�/�4.-�=656&)X)&�-�H�S÷$	%'+F-�+�,�%80'&�;L9'+�(*13+�(�,.4.&)56+�1M&�02-�%'&)(
("9856("+�,�-�&)/�02,.=602=6X�("/FB?4.+�=6-�X�HD1�+�,.4.+�=6("+F-�%8+:=6C2/�9'08-Q/�<'0'+�-�ZF/�4.P
-�4.=6<�<N&),R-�%8=6-Q=Y,.X�&)+�0'-	Z:&)X�XÏB?+�0'+�4.=6-�+:ZF%'+�02,./�X�/�4R&�(79'("+�1ÔS

| b?+�4.H*>A("+�4.b?+�4G%8=6(*&)0'<�/�4.CK=L-�&)/�02=656/�9'-	&�-�(*@3=64.-�&),.9'X)=64G,./�X)/�4
,.%'=L4�=L,�-�+�4.&)("-�&),.(7&�02=Yb?&)(�98=6X�("-�4.9',.-�9'4.+:-�%'=6-	H?/�92,.=602/�56-�=6&�0256HD9'("&)0'B
-�%'+

DefaultVisual
C2=6,.4./F&�0'("-�4.9',.-�&)/�0K/�4R-�%8+

XGetVisualInfo/�4
XMatchVisualInfo

<N9'08,.-�&)/�0'(?SVUW+�b?+�4.=6XÏb?&�("9'=LX�-�H?@�+�(*=64.+
=Lb?=6&�X)=656X)+�û-�%'+FCK/�("-Q,./�C2C2/�02=64.+

StaticGray r -�%8+:-�H?@�&),.=6X�b?&)("9'=6X

� ÿÕ���g�����:�����Qÿ
��� �
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<�/�4GC2/�0'/�,.%'4./�C2+FZ:/�4.P�("-�=6-�&)/�0'("s'=60'1
PseudoColor r =_,./�C2C2/�0,./�X)/�4Gb?&)("9'=6X�&)02X�/�ZFnN@3+�4�<�/�4.C2=60',.+:=6081[C2+�1�&)9'C2n�@�+�4.<N/�4.C2=60',.+:,./�X)/�4

ZF/�4.P�("-�=6-�&)/�0'("s¾S } 1�b?=60',.+�1M,./�X�/�4RZ:/�4.P�("-�=6-�&)/�0'(*C2=6HD9'("+:/�-�%'+�4b?&)("9'=6X)("J6("9',.%2=L(
TrueColor

/�4
DirectColor

S
$�/F1�+�-�+�4�C2&)0'+FZ:%8&�,.%2b?&)("9'=6X�&)(7=6b?=6&)X�=65LX�+F<N/�4R=Y,.X�&)+�0'-�J6H?/�92,.=6029'("+
,./�1�+F(�&)C2&)X�=64R-�/F-�%'+:<�/�X)X�/�ZF&�08B'\

int my_visual;
Visual *visual;
visual = DefaultVisual(display, screen);
switch (visual–>class) {

case StaticGray:
my_visual = StaticGray;
printf(”This is a StaticGray device\n”);
break;

case PseudoColor:
my_visual = PseudoColor;
printf(”This is a PseudoColor device\n”);
break;

case TrueColor:
my_visual = TrueColor;
printf(”This is a TrueColor device\n”);
break;

case DirectColor:
my_visual = DirectColor;
printf(”This is a DirectColor device\n”);
break;

default:
printf(”ERROR in Visual.  Call programmer\n”);
exit(1);
break;

}

$�/F9'("+:,./�X)/�4.(*&)02=Y,.X�&)+�0'-Q=L@�@�X)&�,.=6-�&)/�0'J6H?/�92,.=6029'("+F-�%8+:1�+�<�=69'X)-
,./�X)/�4�C2=6@3J6/�4GH?/�92,.=60K13+�<N&)0'+:=Y,./�X)/�4�C2=6@3J6=6X�X)/�,.=6-�+:/�08+:/�4GC2/�4.+
,./�X)/�4�("JL=60'1M=6("("&�B?02+�=6,.%2,./�X)/�4G-�/F=_B?4.=6@3%'&�,.(7,./�0'-�+�h?-�JLZ:%'&),.%2&�(7-�%'+�0
9'("+�1M<�/�4G=608HO134�=LZ:&)0'B'S i ("9'=6X)X�HvJ6H?/�92,.=6029'("+F-�%'+F("+�4.b?+�4	� (71�+�<�=69'X)-,./�X)/�4�C2=6@ r Z:%8&�,.%2&)(*@�4.+�<�+�4.=656X�+�s�J6=6X)-�%'/�9'B?%2<�/�4G("/�C2+F=6@�@�X)&�,.=6-�&)/�0'("JH?/�92C2&�B?%8-Q%'=6b?+F-�/:13+�<N&)0'+F=_("+�@�=L4�=L-�+F,./�X�/�4.C2=6@ÔûlH?/�9K("%'/�98X�1M56=6("+
H?/�9'4R1�+�,.&)(�&)/�02/�02ZF%'+�-�%'+�4G-�%'+F0'9'C256+�4R/�<',./�X)/�4�(7=6b?=6&)X)=656X)+:&)02-�%'+
1�+�<�=69'X)-Q,./�X)/�4.CK=L@[&)(*("9'<�<�&�+�08-Q<�/�4GH?/�9'4R=6@�@�X)&�,.=6-�&)/�0]S } Z:/�4.P�("-�=6-�&)/�0
ZF&�-�%2=60 ç n�56&)-�nN@�+�4vn�@�&)h?+�X

PseudoColor
1�&�("@3X�=6HD&�(7X�&)C2&�-�+�1M-�/Fð6m�
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,./�X)/�4.(*@�+�4G,./�X)/�4.CK=L@Ôû=_ZF&�081�/�ZAC2=60'=6B?+�4GC2&)B?%'-Q%8=6b?+:=6X)X)/�,�=L-�+�1
,./�X)/�4.("J6/�-�%'+�4G,.X)&�+�08-�(7C2&�B?%'-	%'=6b?+F=6X)X�/�,.=6-�+�1M,./�X�/�4.("J64.9'0'08&�0'B
xstdcmap

C2&�Bp%'-Q=6X)X�/�,.=6-�+F,./�X�/�4.("J6X)+�=6b?&)0'BO=Y,.X)&�+�0'-	Z:&)-�%K<�+�ZA,./�X)/�4�(
-�/F=6X�X)/�,.=6-�+�S
Ñ	/�9K,.=602+�&)-�%'+�4G13+�<N&)0'+F,./�X�/�4.(756HO("@3+�,�&)<�&�,R4.+�1�J6B?4.+�+�0'J6=6081[5LX�98+
&)0'-�+�0'("&)-�&�+�("J6/�4R9'("+F=60'HD/�<'("+�b?+�4.=6X�%89'0'1�4.+�1M@�4.+�1�+�<�&�0'+�1M0'=LCK+�1
,./�X)/�4.(?S � <8H?/�9K08+�+�1[/�08X�HD=Y<N+�Zú(�+�@3=64.=6-�+:,./�X)/�4�("JL&�-	&�(7C29',.%2+�=6("&�+�4
-�/F9'("+:0'=LCK+�1M,./�X�/�4.(7-�/FZ:4.&)-�+:=Y@�/�4.-�=L56X�+F,.X�&)+�0'-Q@34�/�B?4.=6C2J6=6X)-�%'/�9'B?%
-�%'+�("+F,./�X�/�4.(7C2=6HOX)/�/�Pg("/�C2+�Z:%'=6-	1�&)<N<�+�4.+�0'-Q/�02b?=64.&)/�9'(7(�+�4.b?+�4.(?S
$	%'+:@34�+�13+�<N&)0'+�1M0'=6C2+�1[,./�X)/�4.(*=64.+F1�+�<N&)0'+�1M&)0K=Y1�56C2n�<N/�4.C2=6-Q,./�X)/�4
08=6C2+:1�=6-�=65L=6("+:/�02-�%'+F("+�4�bp+�4�S � -Q1�+�<�=69'X)-�(*-�/
/usr/lib/x11/rgb

S÷$�/F1�&)("@�X�=LHO-�%'+F,./�X�/�4R1�=6-�=656=6("+�J69'("+F-�%'+
showrgb

,.X)&�+�08-Q/�4GH?/�92C2=6H
cat

-�%8+:1�=6-�=65L=6("+:("/�9'4.,.+F<N&)X)+
/usr/lib/x11/rgb.txt

S÷$	%'+F<N/�X)X)/�Z:&)0'BD+�h?=6C2@�X�+F("%'/�ZF(*=Y,./�X)/�4
=LX�X)/�,.=6-�&�/�02=60'1M("+�-�-�&�0'BD/�<'=YB?4.=6@�%'&),.(*,./�0'-�+�h?-"\

Colormap my_map;
XColor my_color;
GC my_gc;

my_gc = XCreateGC(display, my_window, 0, 0);
if(my_visual == PseudoColor) {

my_map = DefaultColormap(display, screen);
XParseColor(display, my_map, ”Red”, &my_color);
XAllocColor(display, my_map, &my_color);
XSetForeground(display, my_gc, my_color.pixel);
}

else {  /* use black if not PseudoColor device  */
XSetForeground(display, my_gc, BlackPixel(display,screen));
}

� <8-�%8+:B?4.=6@�%8&�,.(7=6@�@�X)&�,.=6-�&)/�029'("+�(*/�0'X)HD-�%'+·>Atù&)0'1�/�ZAUWH?("-�+�C
<�9'0',.-�&)/�0'(7<N/�4RX�&)0'+F1�4.=6Z:&)0'B?JL@�/�X�H?Bp/�0K134�=LZ:&)0'BD=60'1M<N&)X)X�&)0'B?JL=60'1M-�+�hp-
134�=LZ:&)0'B?J6-�%'+F9'("+:/�<8,�/�X)/�4RB?4�=L@�%'&),�(71�/�+�(70'/�-QB?4.+�=6-�X)HO&)0',.4.+�=6("+
08+�-�ZF/�4.Pg9'("=6B?+�S } ("&�C2@�X)+:1�4.=6ZF&)0'BO&)0'("-�4.9',.-�&�/�02-�%'=6-	&�(7("+�0'-Q<�4./�C
-�%'+F,.X�&)+�0'-	-�/F-�%'+F("+�4�b?+�4R&)(*-�%'+F("=6CK+F0'9'C256+�4R/�<'56H?-�+�("J6ZF%'+�-�%'+�4
-�%'+�4.+F&�(Dd÷5L&�-Q@3+�4G@�&)h?+�X�J ç 56&)-�(*@�+�4G@3&�h?+�X)J6/�4Gð6kY56&)-�(*@�+�4G@3&�h?+�X�/�02-�%'+
("+�4.b?+�4R(",.4�+�+�0ÒSV$Q%'9'("JLH?/�92,�=L0K;L9'&�,.P�X)HD1�4.=6ZA/�02=YZF&�0'13/�ZA/�4G=
� à���Û2Ü � r =_134�=LZ:=65LX�+FC2+�,�%8=60'&)("Cã-�%'=6-Q4.+�("&)1�+�(*&)02-�%'+:("+�4.b?+�4
C2+�C2/�4.H?s'/�02+�&)-�%8+�4G=Y56X)=6,.P�nN=L0'1�n�Z:%'&)-�+ r C2/�0'/�,.%'4./�C2+�s'/�4G=Y,./�X)/�4ZF/�4.P�("-�=6-�&�/�0ÒS
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$	%'+:=6131�&�-�&)/�0'=6X�/�b?+�4.%'+�=L1[<�/�4G=6X)X)/�,.=6-�&�0'BD,./�X)/�4�(7("%'/�9'X)1M56+:&)0',.9'4.4.+�1
/�0'X)HD/�0',.+:1�984�&)0'BD-�%'+:,.X)&)+�0'-Q&)0'&)-�&)=6X)&)f�=L-�&)/�0]S a /�Z:+�b?+�4³J6&)<8H?/�9B?+�0'+�4.=6-�+FB?4.=6@�%'&),.(*/�02-�%'+F,.X�&)+�0'-	56HD9'("&�08BO=60

XImage
("-�4.9',.-�9'4.+

-�%'=6-	4�+�("&)1�+�(*&)02-�%'+:,.X)&�+�08-QC2+�CK/�4.H r ("+�+ ^�i ("&)0'BD&�C2=6B?+�("Jj`Q@�=6B?+Mdm6s�J=6081[-�%'+�02,./�@�HO-�%'&)(*&)C2=6B?+F-�/F-�%'+:("+�4.b?+�4³J6-�%'+F0'+�-�Z:/�4.Pg-�4.=6<N<�&),G&)(
&)0',.4.+�=6("+�1M=6(*-�%'+F0'9'C256+�4R/�<'56&)-Q@�X)=60'+�(7@�+�4G@�&)h?+�X�&)0',.4.+�=6("+�(?S
$	%'+�4.+�<N/�4.+�J6-�/:C2&)0'&)CK&)f+F0'+�-�Z:/�4.Pg-�4.=6<�<�&�,.J6=60

XImage
("-�4.9',.-�9'4.+

("%'/�9'X)1M56+:=Lb?/�&�1�+�1M9'0'X)+�("(*,./�C2@�X)+�hO@3&�h?+�X)n�56H?nN@3&�h?+�X�C2=608&�@�98X�=6-�&)/�0'(
=64.+F0'+�,.+�("("=64.HlS

����í'î¡â÷=64.+:("+�4.b?+�4G4.+�("/�9'4.,.+�(*-�%'=L-Q("@�+�,.&)<NHD-�%'+:("-�H?X)+:=6081[("&)f+:/�<
@�4.&)0'-"S | =6,.%2(�+�4.b?+�4R("-�/�4.+�(7&�-�(7/�Z:02<�/�0'-�(�S } 4.+�C2/�-�+F,.X�&)+�0'-	CK98("-Q56+
=656X)+F-�/F=61�=6@3-Q-�/:-�%'+F<N/�08-�(7=6b?=6&)X)=656X)+:/�02=60'HDB?&)b?+�0K("+�4.b?+�4.SVÐQ/�4
+�h?=6C2@�X)+�J656+�,.=698(�+F("-�=60'1�=L4�1M<�/�0'-�(*=L0'1M<N/�0'-	0'=6C2+�(71�&�<�<�+�4G=6C2/�0'B7>
tù&)0'1�/�ZA("H?("-�+�Cãb?+�4.(�&)/�0'("J6H?/�92C29'("-QZ:4.&)-�+:,.X)&�+�0'-�(*-�/F=6,.,�/�C2C2/�1�=6-�+
+�=6,.%2@�/�-�+�0'-�&�=6X�("+�4.b?+�4.S } ("+�4.b?+�4G,.=602%'=Lb?+:56/�-�%2("-�=60'1�=64.1M=60'1
0'/�08(�-�=6081�=64.1M<N/�0'-�(7&�08("-�=6X)X)+�1ÔSV$�/:5L+:-�4.9'X�HD@�/�4.-�=656X)+�J6%'/�ZF+�b?+�4³J6=
,.X)&�+�0'-	("%'/�9'X)1M0'/�-Q1�+�@3+�0'1M/�0K08/�0'("-�=60'1�=64.1M<�/�0'-�(�SV$�/F/�56-�=6&)02=
X)&�("-�&)0'BD/�<'-�%'+F<N/�0'-�(7=6b?=6&)X)=656X)+:/�02=YB?&)b?+�0K("+�4.b?+�4³JL9'("+:-�%'+

xlsfonts,./�C2C2=60'1ÔS

} ,.X)&�+�08-Q,.=6029'("+
XLoadQueryFont

-�/:,.%'+�,.Pg-�%'+F+�h?&�("-�+�0',.+F/�<'=
<�/�0'-Q5L+�<N/�4.+F&�-	-�4�&)+�(7-�/F9'("+F-�%'=6-	<N/�0'-"S � <'H?/�929'("+ XLoadFont ZF&�-�%=6029'08P�0'/�ZF02<N/�08-Q0'=6C2+�JL=60D>A@�4./�-�/�,./�X�+�4.4./�4G/�,.,.9'4.("J65698-Q&)<'H?/�9298("+
XLoadQueryFont

Z:&)-�%2=6029'0'P�0'/�ZF02<�/�0'-Q08=6CK+�JL&�-	1�/�+�(70'/�-"SV$Q%'+
<�/�X�X)/�ZF&�08BO+�h?=6C2@�X)+F9'("+�(

XLoadQueryFont
\

Display *d;
XFontStruct *theFont;

d = XOpenDisplay(argv[1]);

theFont = XLoadQueryFont(d,”bad_font_name”);
if (theFont == 0) {

printf(”font name = %s, return = %d\n”, ”bad_font_name”,
theFont);
}

� ÿÕ���g���l�F�g�?ÿ
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tu%8+�029'("&)0'B
XListFonts

&)0K=Y4.+�C2/�-�+:,.X)&�+�08-�JLH?/�9K("%8/�9'X�1M56+
,.=64.+�<�9'X�ZF%'+�029'("&)0'BDZ:&)X)1�,.=64.1[,.%'=L4�=L,�-�+�4.(7&�02=Y<�/�0'-Q08=6CK+F-�/FCK=L-�,.%
=L0'HO<�/�0'-	Z:&)-�%K=Y("@�+�,.&�<�&),G,.%'=64.=6,.-�+�4G("-�4.&)0'BO&)02&�-"SVÐQ/�4G+�hp=6CK@3X�+�J6-�%'+
("-�4.&)0'B

*–times–medium–r–normal––*
C2=6-�,�%8+�(*-�%'+F<N/�X)X)/�Z:&)0'B

<�/�0'-	0'=6C2+�(?\

–adobe–times–medium–r–normal––10–100–75–75–p–54–iso8859–1
–adobe–times–medium–r–normal––12–120–75–75–p–64–iso8859–1
–adobe–times–medium–r–normal––14–140–75–75–p–74–iso8859–1
–adobe–times–medium–r–normal––18–180–75–75–p–94–iso8859–1
–adobe–times–medium–r–normal––24–240–75–75–p–124–iso8859–1
–adobe–times–medium–r–normal––8–80–75–75–p–44–iso8859–1

a /�ZF+�b?+�4³J6-�%'+:("-�4.&)0'B *–times–medium–r–normal––18–*C2=6-�,.%'+�(7/�0'X)HO-�%'+F<�/�X�X)/�ZF&�0'BD<�/�0'-Q08=6C2+�\

–adobe–times–medium–r–normal––18–180–75–75–p–94–iso8859–1

� <8=_,.X)&)+�0'-Q98(�+�( XListFonts -�/F<N&)0'1M=6X)X�/�<'-�%'+
*–times–medium–r–normal––*

<�/�0'-�("J6=60'1M-�%'+�02+�h?=6C2&)0'+�(7+�=6,.%
<�/�0'-	56HD9'("&)0'B

XLoadQueryFont
JL=_X)/�-Q/�<8-�4.=6<�<�&�,R&�(7B?+�0'+�4.=6-�+�1M/�0

-�%'+F0'+�-�ZF/�4.P�J656+�,.=69'("+
XLoadQueryFont

4�+�-�9'4.0'(7&)0'<�/�4�C2=6-�&)/�02/�0
+�b?+�4.HD,.%'=64.=6,.-�+�4G&)02-�%8+:<�/�0'-"S ERX�&)+�0'-�(*,.=602+�h?@�+�4.&)+�0',.+:("+�b?+�4.=6X
("+�,./�0'13(*1�+�X)=6HD56HD9'("&�08B

XListFonts
=60'1

XLoadQueryFont&)0'+�<�<�&�,.&)+�0'-�X�H�S

} 0�àNÛ2Ü�ö'Þ7&)(7=_,.X)&)+�0'-�nN4.+�("&)1�+�0'-Q4.+�@�4.+�("+�0'-�=6-�&)/�02/�<'=Y(�,.4.+�+�02=64.+�=6J608/�-08+�,�+�("("=64.&)X)HO=YZF&�081�/�Z÷S � CK=LB?+�(*1�&)<N<�+�4G<�4./�Cã@�&)h?C2=6@�(7/�4GZF&�0'13/�Z:(7&�0
-�%'=L-Q-�%'+:&)C2=6B?+:&)(*,.4.+�=6-�+�1[=6081[("-�/�4.+�1[/�02-�%'+:,.X)&�+�08-Q("&�13+�û@�&�h?C2=6@�(
=L0'1MZ:&)0'1�/�ZF(*9'("+F("+�4.b?+�4G4.+�("/�9'4.,.+�(?SV$Q%'+F&�C2=6B?+�JL4�+�=LX�X)HO=Y4.=6("-�+�4
&)C2=6B?+�J6&)(*=_@3&�h?+�X�4.+�@�4.+�("+�0'-�=6-�&)/�0K&)0KC2+�C2/�4.HlSÒÑQ/�92C29'("-Q-�=6PÏ+:,.=64.+
ZF%'+�029'("&)0'BD&�C2=6B?+�(756+�,.=69'("+Fb?=64.&)/�9'(7Z:/�4.P�("-�=6-�&�/�08(*&)0'-�+�4.@�4.+�-
@3&�h?+�X)(*1�&)<N<�+�4.+�0'-�X)H J6+�("@�+�,.&)=6X)X�HD/�02,�/�X)/�4G13&�("@�X)=6H?(?S rN| b?+�02-�%8+13+�<N&)0'&)-�&)/�0'(7/�<'56X)=6,.P�@3&�h?+�X�=L0'1[ZF%'&)-�+:@�&)h?+�X�b?=64.HD<N4./�C
C2=6089'<N=L,�-�9'4.+�4R-�/:C2=6089'<N=L,�-�9'4.+�4.S sãUW/�C2+FZ:/�4.P�("-�=6-�&)/�0'(79'("+:56&)-Q=L0'1
5LH?-�+F/�4.1�+�4.&�08BO-�%'=6-	&�(71�&)<N<�+�4.+�0'-Q<�4./�Cã-�%'=6-Q98("+�1[/�02/�-�%'+�4
ZF/�4.P�("-�=6-�&�/�08(?S÷$Q%'&)(*<�9'4.-�%'+�4G,./�C2@�X�&),.=6-�+�(*C2=6-�-�+�4.(�S
Ð	/�4.-�980'=6-�+�X�HvJ>:X)&�5Y@�4./�b?&)1�+�(7=6X�XÏ/�<'-�%'+:C2+�,.%'=608&�("C2(*08+�,�+�("("=L4�HD-�/
,./�0'bp+�4�-	&�C2=6B?+�(7<N4./�Cã,.X)&�+�08-Q<N/�4.C2=6-Q-�/F("+�4�bp+�4G<N/�4.C2=6-�J6("/:-�%'=6-	=60
&)C2=6B?+:,.=60256+F("+�0'-Q-�/:-�%'+F("+�4�b?+�4R=60'1M1�&�("@�X)=6H?+�1M@�4./�@�+�4.X�H�S

� ÿÕ���g�������:�F�Rÿ
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$�/F/�b?+�4�,./�C2+F-�%8+:@�4./�56X)+�Cã/�<'ZF%'&),�%2@�&)h?+�X�b?=6X)9'+F4.+�@�4.+�(�+�08-�(756X)=6,.P
=6081[ZF%'&),�%2@�&)h?+�X�b?=LX�9'+F4.+�@�4.+�("+�0'-�(*ZF%'&)-�+�J>FX)&�5Y@�4./�b?&)1�+�(*-�%'+
BlackPixel

=L0'1
WhitePixel

C2=6,.4./�(�S � 02-�%'+F<N/�X)X)/�Z:&)0'B+�h?=6C2@�X)+�J
XCreatePixmapFromBitmapData

4.+�;69'&)4.+�(*b?=LX�9'+�(7<�/�4
-�%'+F<N/�4.+�B?4./�9'081[=L0'1M56=6,.P�B?4./�9'0'1M@�&)h?+�X�b?=6X)9'+�(?S i ("&�08BO-�%'+
BlackPixel

=L0'1
WhitePixel

C2=6,.4./�(�JLH?/�92,.=602+�0'("9'4.+:-�%'=L-Q-�%'+
&)C2=6B?+:ZF&�X)X�56+F,./�4�4.+�,.-�J64.+�B?=64.1�X)+�(�(7/�<'-�%'+:("+�4.b?+�4.S

Display *dp;
Window winp;
Pixmap pixmapp;

dp = XtDisplay(toplevel);
winp = DefaultRootWindow(dp);
pixmapp = XCreatePixmapFromBitmapData(dp, winp, mandelbrot_bits,

mandelbrot_width, mandelbrot_height,
BlackPixel(dp, DefaultScreen(dp)),
WhitePixel(dp, DefaultScreen(dp)), depth);

�Fb?+�4.,�/�C2&)0'BO-�%'+F@�4./�56X�+�CÙ/�<'56H?-�+:=6081[56&)-Q/�4.1�+�4.&)0'BD4�+�;L9'&�4.+�(7-�%'=6-
H?/�92C2/�1�&�<�HD-�%8+

XImage
("-�4.9',.-�9'4.+�J6ZF%'&�,.%2&)(*4.+�-�9'4.0'+�1M<�4�/�CÙ-�%'+

XCreateImage
<�9'0',.-�&�/�02,.=6X)X�SV$Q%'+

byte_order
=6081

bitmap_bit_order
<�&�+�X)1�(7+�=6,.%K,./�0'-�=6&)02=Yb?=6X)9'+:-�%'=L-Q&)0'1�&),�=L-�+�(

C2/�("-�nN("&)B?0'&)<N&),.=60'-	56&�-	<N&)4.("- r�� æ���� &)4.("-�s8/�4GX)+�=6("-�n�("&)B?0'&)<N&),.=60'-Q5L&�-	<N&)4.("-
r�� æ���� &�4.("-�s'/�4.1�+�4.&�08B'S÷$	%'+�("+:4.+�<�+�4G-�/:%'/�ZA@34�/�Bp4�=LCKC2+�4.(*,.%'/�("+F-�/
4.+�@�4.+�("+�0'-Q-�%'+:&)C2=6B?+:&)02CK+�C2/�4.HvJ60'/�-Q-�/:-�%'+F56&)-Q=60'1M56H?-�+:/�4.1�+�4.&)0'B
/�<'-�%'+F,.X�&)+�0'-	/�4G("+�4.b?+�4R%'=64.1�Z:=L4�+�SV$	%'+�4.+�<N/�4.+�J6=602&)C2=6B?+F,�=L0K5L+
� æ���� &�4.("-Q&)02-�%'+:,.X)&)+�0'-Q=6081 � æ���� &�4.("-Q&)02-�%'+:%8=64.1�Z:=64.+�S
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Ñ	/�92CK98("-QP�08/�ZA-�%'+:,./�0'-�+�0'-�(7/�<'-�%'+
XImage

("-�4�98,.-�984�+F56+�,.=69'("+F-�%'+
13+�<N=698X�-	b?=6X)9'+�(*<�/�4

byte_order
=60'1

bitmap_bit_order
=64.+

-�%'/�("+F/�<'-�%'+F("+�4�b?+�4R%'=64.1�ZF=64.+�J6=60'1M-�%'+:@34�/�B?4.=6CÙC29'("-Q("+�-Q-�%'+�("+
b?=LX�98+�(*-�/:,./�4.4.+�("@�/�0'1M-�/F-�%'+:=6,.-�9'=6XÏ56H?-�+:/�4.1�+�4G=6081[56&)-Q/�4.1�+�4R/�<'-�%'+
&)C2=6B?+�SV$Q%'&)(*,.=60256+F1�/�0'+:&)C2C2+�1�&�=6-�+�X)HO=L<N-�+�4G-�%'+

XCreateImage,.=6X)X)J6=6(7<�/�X�X)/�Z:(?\

static XImage *xip = NULL;
Display *draw_d;
Visual *draw_v;
static char *dp = NULL;

dp=malloc (width * height);
xip = XCreateImage(draw_d, draw_v, 

depth, ZPixmap, 0, dp, width, 
height, bitmap_pad, byte_per_line);

xip–>byte_order = MSBFirst;
xip–>bitmap_bit_order = MSBFirst;

�F0'+F/�<'-�%'+F56+�("-Q-�/�/�X)(*=6b?=6&)X)=656X)+:<�/�4G1�+�5698B?B?&�08BO=6@3@�X�&),.=6-�&�/�0
@34�/�B?4.=6C2(7/�0K=YER4�=LHOIR+�(�+�=L4�,.%2("H?("-�+�Cã&)(*-�%'+

cdbxr dls'@�4./�B?4.=6CØS � -%8=6(7=60D>Atù&)0'1�/�ZAUWH?("-�+�Cã&)0'-�+�4.<N=L,�+�J6ZF%'&),.%K1�&)("@�X)=6H?(*-�%'+F-�+�h?-
5L+�&�0'BD1�+�5698B?B?+�1�J6=60'1M&)-Q%'=6(7,./�CKC2=6081[5698-�-�/�0'(7<�/�4G,./�C2CK/�0
/�@3+�4�=L-�&)/�0'(7("9',.%2=6(

run
J
stop at

J
step

J
next

J6=L0'1M("/:/�0ÒS � <8-�%'+
DISPLAY

+�0'b?&)4./�0'C2+�0'-Qbp=64.&�=656X)+F&�(7("+�-Q-�/:H?/�9'4R1�&�("@�X)=6HD("+�4.b?+�4³J6/�4
-�%'+

–display
/�@�-�&�/�02&)(7<N/�9'081[/�02-�%'+

cdbx
,�/�C2C2=60'1MX)&�08+�J6-�%'+·>

&)0'-�+�4.<�=6,.+:&)(*+�0'=656X)+�1M=69'-�/�C2=6-�&�,.=6X)X)HlSVUW+�+
cdbxr dls'<N/�4R1�+�-�=6&)X�(7/�<'&)-�(98("+�S

 "!$#&%

IR+�=6,.%'&)0'BD=_5L4�+�=LP�@�/�&)0'-Q&)0
cdbx

139'4.&�0'BD=Y("+�4.b?+�4GB?4.=65 r =Y-�&)CK+ZF%'+�02/�0'X)HD-�%'+·>ú@�4./�B?4�=LCã,.=6029'("+F-�%'+:("+�4.b?+�4.s'%8=60'B?(7H?/�9'4R1�&�("@�X)=6H
("+�4.b?+�4.SV$Q%8&�(7%'=6@3@�+�0'(7/�0'X�HDZF%'+�0

cdbx
=60'1M-�%'+·>ú,�X)&)+�0'-Q=64.+

,./�0'08+�,.-�+�1M-�/:-�%'+:("=LCK+F("+�4.b?+�4.S

' �)("*g�F�:���g���p�:�F�.ÿ
����+
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} 0'/�-�%'+�4G@�/�ZF+�4.<N98X�-�/�/�X�<�/�4G1�+�569'B?Bp&�0'B7>A=6@�@3X�&),.=6-�&�/�0'(7&)(
xscope

S
$	%'&�(7-�/�/�X�J6ZF%'&),.%2&�(7&�02-�%'+F@�9'56X)&),G1�/�C2=6&)0'J6-�4.=6,.+�(*=6X)X�-�4.=6<�<N&),
56+�-�ZF+�+�0K,.X)&)+�0'-Q=60'1M("+�4.b?+�4.S÷$3/:-�%'+F,.X�&)+�0'-�J

xscope
=6@�@3+�=64.(*=6(7=

("+�@�=64.=6-�+F1�&)(�@3X�=6HD("+�4.b?+�4G5L+�,�=L9'("+:&)-Q98(�+�(7=Y9'0'&);69'+F1�&)("@�X�=LHO0'98CK5L+�4�J
-�%'+�02@�=6("("+�(*-�%'+:@34�/�-�/�,./�X�-�/:-�%'+F@�4./�@�+�4G1�&)("@�X�=LHlS

} -�H?@�&),.=6X�ZF=6HO/�<89'("&�08B
xscope

&)(*-�/F("-�=64.-	&�-Q/�02H?/�9'4RZ:/�4.P�("-�=6-�&)/�0
ZF&�-�%20'/F@�=64.=6C2+�-�+�4�(?SV$Q%'&)(71�+�<N=L9'X�-�(7-�/F1�&)("@�X�=LHKdV/�<'-�%'+
ZF/�4.P�("-�=6-�&)/�0]SÒÑQ/�92C29'("-Q-�%'+�02("+�-Q-�%'+

DISPLAY
+�0'b?&)4./�0'C2+�0'-

b?=64.&)=656X)+:-�/F1�&�("@�X)=6H2d÷/�<'-�%'+FZ:/�4.PÏ(�-�=6-�&)/�02=60'1M(�-�=64.-Q-�%'+F,.X�&)+�0'-"S
$	%'+

xscope
-�/�/�X�&)0'-�+�4.,.+�@�-�(*+�=6,.%2@�=6,.P�+�-Q=6081[1�&)("@�X)=6H?(*&)-Q&)0K=L0

+�=6("H?n�-�/�nN4.+�=61M<�/�4.CK=6-"SV$Q%8+:<�/�X�X)/�ZF&�0'BD+�h?=6C2@�X)+:("%8/�Z:(7-�%8&�(7@�4./�,.+�("(�S
ÑQ/�92,.=602<�&�081M=602+�h?=6C2@�X�+F/�<

xscope
/�98-�@39'-Q&)0 ^�| h?=LCK@3X�+ xscope�F9'-�@�9'-�Jc`	@�=6B?+:m6ïÕS

t /�4�PÏ("-�=L-�&)/�0 ER4.=6HO("H?("-�+�C
xscope     –

, setenv DISPLAY mirror:1

, xclient
�	4�/�-�/�,./�X3&)(*-�4.=6,.+�1M%'+�4.+ ,
xclient

1�&)("@�X�=LH?(*%'+�4.+ ,
UW/�C2+�-�&)CK+�(7&�-Q&)(*1�&)<�<N&),.9'X)-Q-�/F1�+�-�+�4�C2&)0'+:-�%'+F@�4./�-�/�,./�X�4.+�;69'+�("-Q-�%'=6-
=6,.-�9'=6X)X)HO,.=69'("+�1M=Y@�4./�56X)+�CKJL56+�,.=69'("+:-�%'+F,.X�&)+�0'-	4.+�;69'+�("-�(*=64.+
5698<N<�+�4.+�1[98@Ôû-�%'=6-	&�("JL(�+�bp+�4�=LX�4.+�;69'+�("-�(*,.=60256+F("+�0'-	&�02-�%'+F("=6C2+
-�4.=60'("C2&)(�("&)/�0]SV$�/F<�/�4�,.+�>:X)&)5Y-�/F("+�0'1M4.+�;698+�(�-�(7&)02("H?0',.%'4./�0'/�9'(
C2/�1�+ r =L(*("/�/�02=6(7-�%'+�HD=64.+:5L9'&�X)-�s�J6H?/�92,.=602&�("("9'+F-�%'+
XSynchronize

,.=6X�XÏ<N4./�Cã-�%'+
xclient

@�4./�B?4.=6CTS i ("&�0'B
XSynchronize

,.=602C2=6P�+F-�%8+
xscope

/�9'-�@�98-Q+�=6("&)+�4G-�/:4.+�=61�J65698-
-�%'&)(7-�+�,.%'08&�;698+F(�%8/�9'X)1M56+F9'("+�1M/�0'X)HD<N/�4R1�+�569'B?Bp&�0'B'ûl9'0'5698<N<�+�4.+�1
-�4.=6<�<N&),G&)0',.4.+�=6("+�(*08+�-�ZF/�4.Pg,�/�08B?+�("-�&)/�0]SV$Q%8+:<�/�X)X�/�ZF&�08BO+�h?=LCK@�X)+
("%'/�ZF(7-�%8+F9'("+F/�<

XSynchronize
\

Display *display;
display = XOpenDisplay(argv[1]);
XSynchronize(display, 1);         /* force synchronous mode */

>A-�/�/�X)P�&)-Q,.X)&�+�0'-�(7,.=60K98("+:-�%'+
–sync

,./�C2CK=L0'1�n�X�&)0'+:/�@3-�&)/�02-�/F<�/�4�,.+
("H?0',.%'4./�0'/�98(*C2/�1�+�J6ZF&�-�%'/�9'-	+�1�&)-�&)0'BD/�4G4.+�,./�CK@3&�X)&)0'BO("/�9'4.,.+F,�/�13+�S
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!#"�$�%'&�(*)+%-,+&�(-.�/10'0'&�$2.3/4"5"�67"�859;:<(*0'.3$�85&�0'=?>�85@�A�.3$�"5,B:�@3&�CED
&�@�$�@3/40'F
,+&�(-.3/40-C-85GHD2&�@3$�@3/40-:<(*0'.3$�85&�0'=?/40'>JIK:�('0'.3$�85&�0'=?8�0-&�0'A794850'/4@3,H:�8�"5A�L
M =N850')H$�%*AO$�A�.3%'0'85P4('A�=?>�A�=N.3@38�91A�>Q850-$�%'85=R=NA�.3$�85&�0'F4,+&�(-.3/40-('=NA
D
&�@3$�@3/40-:�&�@S.3&�C-T�('$�/4$�8�&�0*F4/40'>JUO@385$�AOD
&�@�$�@3/40'V�.3/4"5"�/491"�A7IK:<(*0'.3$�85&�0'=
$�%'/1$2('=NAW6O"58�9;$�&7%'/40'>�"5A7$�%*AO)+@3/4T�%*8�.3=+LYXZ85C-8�"5/4@[8�0'$�A�@3:�/4.3A�=R.3/40-94A
(*=NA�>Q:�&�@[&�$�%*A�@S"5/40')+(*/4)+A�=NF4=N('.3%-/4=?\2/4=N.3/4"]/40'>7!^>_/ZL
` %'A7:<&�"5"5&�UO850')H>�8�:�:�A�@3A�0'.3A�=R94A�$�U7A�A�0-D2&�@3$�@�/10a/10'>JIKCa(*=N$294A
.3&�0'=N85>�A�@3A�>cb

•
!dD2&�@3$�@3/40-@�A�=N$�@385.�$�85&�0-@3A�P4('85@�A�=?$�%'/4$2$�%'A7=N('94@3&�('$�850'A7&�@S:�('0'.3$�8�&�0
0'/4C-A794AO850-('T�T�A�@3.3/4=NA7"�A�$�$�A�@3=RU7%'A�0-D2&�@3$�@3/40-=N('94@3&�('$�850'A�=R/1@�A
.3/4"�"5A�>J:<@3&�CEI[F4/40'>Je+85.�A7e+A�@3=N/ZL

•
` %'A7D2&�@3$�@3/40-.3/4"�"5850')H=NA�P4('A�0'.3A78�=?.3/4"5"�V�94,+V�/4>�>�@3A�=N=NF4/40'>J$�%'A7I
.3/4"�"5850')H=NA�P4('A�0'.3A78�=?.3/4"5"�V�94,+V�e+/4"5('A�L ` %'A�@3A�:�&�@3A�F4/40',HT�/4@3/4C-A�$�A�@3=
$�%*/4$2/4@3AOT_/4=N=NA�>Q:�@3&�CEIK$�&7D2&�@3$�@3/40-&�@S:<@3&�CED
&�@3$�@3/40-$�&OIKC-('=N$
94AOT�&�850'$�A�@3=+L

•
D2&�@3$�@3/40a/10'>JIf%*/40'>�"5AO.3%'/1@�/1.�$�A�@[=N$�@3850')+=?>�8�:�:�A�@�A�0*$�"5,�L

D
8�)g('@3AOh4F1T�/4)+A7h4i4F4=N%'&�U7=R$�%'A7/4@3.3%'85$�A�.3$�('@3A7&�:'/;.3"�85A�0'$
$�%*/4$2('=NA�=
91&�$�%-D2&�@3$�@3/40-/40'>JI^LYjk$2.3&�0'=N85=N$�=?&�:'/;Ca/18�0-T�@3&�)+@3/4CE$�%'/4$
850'$�A�@3:�/4.3A�=RU785$�%l:<('0*.3$�85&�0'=?/40'>m=�(*94@3&�('$�8�0*A�=nL
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Xlib D

C function C

Fortran subroutine B

C main program A

D285)+('@3AOhZL¡!^@3.3%'85$�A�.3$�(*@�A7&�:'IK/40'>JD2&�@3$�@3/40-.�"585A�0'$

` %'AOC-/4850-T�@3&�)+@�/1CaF4@3A�T�@3A�=NA�0'$�A�>J94,H94&�GR!#F4T�A�@3:<&�@3C-=?$�/4=N¢]=R=N('.3%-/4=
850'85$�85/4"585£¤/1$�85&�0'F4&�T�A�0*8�0')H$�%'AO>�85=NT�"5/4,¥F4.3@3A�/4$�850')BU7850'>�&�U7=NF4.�@3A�/4$�850')
.3&�C-C-/40'>J94('$�$�&�0'=NF4/40'>J=N&O&�0¡L¦jk:'$�%'A7Ca/18�0-T�@3&�)+@3/4CE85=?UO@385$�$�A�0
('=N850')H&�0'"5,?6O"58�94F18�$
.3&�0'$�/4850'=R85$�=R&�U70-A�e+A�0'$�V�%'/40'>�"5850')H"�&�&�Tc§¨8�:*8�$
('=NA�=
$�%'A7js0*$�@3850'=N85.3=R$�&�&�"�¢]8�$�F485$2.3&�0'$�/4850'=R/;.3/4"5"�$�&

XtMainLoop
L¡©2&�(-.3/40

.3/4"5"�$�%'AOD
&�@3$�@3/40-=N('91@�&�(*$�850'A7@3A�T�@3A�=�A�0*$�A�>J94,H94&�GHªK:<@3&�CE$�%'A7C-/48�0
T�@3&�)+@3/4C-« =?A�e+A�0'$2"5&�&�TJ8�:+67"58�9;85=R94A�850')H('=NA�>c§�85$2.3/40-94A7.3/4"5"�A�>J94,H/
¬3�®�®<¯1�¬3°¦±c²3³�¬3´3µ·¶+²3´¦¸ /;@3&�('$�850'AO.3/4"5"5A�>JUO%'A�0-/;94(*$�$�&�0-85=RT�@3A�=N=NA�>�¹*8�:
$�%'A7js0*$�@3850'=N85.3=R$�&�&�"�¢]8�$
8�=?94A�850')B(*=NA�>cL ` &O>�&7)+@�/1T�%'85.S&�('$�T�('$�F4$�%'A
D
&�@�$�@3/40-=N('94@3&�('$�850'A7.3/4"�"5=?/ºIK:�('0*.�$�85&�0 ¸ 94&�GHI[¹'$�&O)+A�0*A�@3/4$�A7$�%'A
/4T�T_@�&�T_@�85/4$�Az67"58�9;.3/4"5"�=+L¡6O"58�9 ¸ 94&�GB»7¹')+A�0'A�@3/4$�A�=?$�%*AOT�@3&�$�&�.3&�"
@3A�P4('A�=N$�=+L
` &78�"5"5('=N$�@�/1$�A7$�%'A�=NAO$�A�.3%'0'85P4(*A�=�F1$�%*AO@3A�C-/4850'>�A�@S&�:*$�%*8�=?=NA�.3$�85&�0
.3&�0'$�/4850'=?A�G+/4C-T�"�A�=?&�:'.3&�>�A�L¡©2&�(-.�/10a:�850'>J.�&�C-T�"5A�$�AO"585=N$�850')+=?&�:'$�%'A
C-/4850aT�@3&�)+@3/4C ¸ mandelf¹'850-¼�I[&�C-T�"�A�$�A xmandelf XZ&�(*@�.3A7IS&�>�A�F¾½T�/4)gAOh4¿ZL
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` %'A7:<&�"5"�&�U7850')BA�Gg/4C-T�"�A7=N%'&�U7=RIK.3/4"5"�850')HD2&�@3$�@3/40a/10'>QD
&�@3$�@3/40
.3/4"5"58�0*)BI#L ` %'AOC-/4850-T�@3&�)+@3/4CE('=NA�=?$�%'AOjk0'$�@3850'=N8�.3=?$�&�&�"5¢�85$ ¸ Xt¹�F/10'>J>�A�.�"5/4@3A�=?/ ¬3�®�®�¯4�¬3°ºÀt�¯4®�´?¸ /;=NA�$2&�:'.3/4"5"594/4.3¢�T�@3&�.3A�>�('@3A�=N¹sL

void mandel ();
XtCallbackRec mandel_callbacks[] = {

{ mandel, NULL },
{ NULL, NULL },

},

` %'AOC-/4850-T�@3&�)+@3/4CE/4"5=N&OT�@3&�e+85>�A�=?T�/4.3¢�/4)+850')H:<&�@S$�%'A7@3A�=N$2&�:'$�%'A
.3&�>�A794,BT�A�@3:�&�@3Ca850')H$�&�&�"5¢�85$2850'85$�85/4"58�£�/1$�85&�0'F4.3@3A�/4$�8�0*)BU78�>�)+A�$�=R=N(*.�%
/1=R.3&�C-C-/40'>J94('$�$�&�0'=NF4/40'>J850'e+&�¢�850')

Xt
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main(argc,argv)
{

Widget toplevel, mandelbutton;
Arg argies[10];
toplevel = XtInitialize(”Anyname”, ”Anyname”, NULL, 0, &argc, argv);
 –
 –
 –
XtSetArg( argies[i], XtNcallback, (XtArgVal) mandel_callbacks); i++;
mandelbutton = XtCreateManagedWidget(”mandel”, commandWidgetClass,

form, argies, i);
 –
 –
 –
XtRealizeWidget(toplevel);
XtMainLoop();

}

` %'A7.�/1"�"594/4.3¢�$�/194"�A7@3A�:<A�@3@3A�>J$�&O850a$�%'A7T�@3A�e+85&�('=RA�G+/4C-T�"5A78�=?/º=NA�$
&�:
IK"5/40')g('/4)+A7@�&�(*$�850'A�=?$�%'/4$2U78�"5"�91AO.3/4"5"�A�>JU7%'A�0-/º.3A�@3$�/4850-.�&�C-C-/40'>
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mandel
85=RT_@�A�=N=NA�>cL ` %'AO:�&�"5"�&�U7850')B@3&�(*$�850'A�F4/1"�=N&
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mandel
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GENERATE
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` %'85=
mandel
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GENERATE
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mandel(w, closure, call_data)
Widget w;
caddr_t closure;
caddr_t call_data;

{
 –
 –
 –

GENERATE(&wheight,&y0,&incry,&wwidth,&x0,&incrx,&iter);
}

` %'AO:�&�"5"�&�U78�0*)BA�G+/4C-T�"5A78�=?/40aA�Gg.�A�@3T�$
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GENERATE
F4U7%'85.3%-$�%*A

mandel
:<('0*.�$�85&�0-.3/4"�"5A�>cLYÅÆ%'A�0-85$

.3&�C-T�"5A�$�A�=?8�$�=?.3/4"�.3('"5/4$�85&�0'=NF48�$
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subroutine GENERATE(wheight,y0,incry,wwidth,x0,incrx,iter)
–
–
–

call FPUTI(ixlo,iylo,index)
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FPUTI

F1UO%'85.3%-Ca(*=N$2.3&�0'e+A�@3$
T_/4@3/4C-A�$�A�@3=R:�@3&�CE$�%'AO:�&�@3CE$�%'/4$2D
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FPUTI(pix,piy,index)
int *pix,*piy;
int index[64*64];
{

–
–
–
XPutImage(draw_d,draw_win,draw_gc,xip,0,0,*pix,*piy,VSIZE,VSIZE);

}
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_L`%acbed*fgfgd*h-igj%kmlnd*o�a-igprqJ`sa-tubXv%j%lnqVigd*j
FPUTIw h-`%igln`$x�vspyqzlnd*j%{1a*|nq

}�~ | ~ x$a*qJa*|np�bX|nd*x�qV`%a-bXd*|nx�qV` ~ qz�Ld*|nqJ| ~ j } |nd*o�v%lna*p�qVdcqJ`sa-bXd*|"x�qJ` ~ q
qV`%acl ~ fgfNqVd��cfgiQ��|na*��v%ig|na*p��Xigj�qV`%igprl ~ pya w qV`%a

XPutImage
l ~ fgfQ���

FPUTI(pix,piy,index)
int *pix,*piy;
int index[64*64];
{

–
–
–
XPutImage(draw_d,draw_win,draw_gc,xip,0,0,*pix,*piy,VSIZE,VSIZE);

}
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netperf
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perfview
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profview
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stategraph
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xfm
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xproc
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"�#%$ON ( 8P8 (�FQ/P6%* xmandelf.c &�')(�*+'),.-R/P1S: #%$ -@,./�6 xmandelf
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#include <X11/Xlib.h>
#include <X11/Intrinsic.h>
#include <X11/StringDefs.h>
#include <X11/Xaw/Cardinals.h>
#include <X11/Xaw/Label.h>
#include <X11/Xaw/Command.h>
#include <X11/Xaw/Logo.h>
#include <X11/Xaw/Paned.h>
#include <X11/Xaw/Box.h>
#include <X11/cursorfont.h>
#include <stdio.h>
#include <sys/utsname.h>
#include <unistd.h>

Widget drawform;
Widget detaillabel, mflopslabel, ncpulabel; /* in widget ibox */
Widget xlabel, ylabel; /* in widget bbox */
Cursor crosshair_xcr;
int depth;
int iter;

[ X)(�6%:�/P6%= $ 7�\
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int maxcpus = 8;
int ncpus = 4;

char ncputext[12];
void mandel();

void clear_callback(w, closure, call_data)
Widget w;
XtPointer closure;
XtPointer call_data;

{
Display *draw_d;
Window draw_win;

draw_d = XtDisplay(drawform);
draw_win = XtWindow(drawform);

XClearWindow(draw_d, draw_win);
}
void quit_callback(w, closure, call_data)

Widget w;
XtPointer closure;
XtPointer call_data;

{
exit(0);

}
void ncpu_callback(w, closure, call_data)

Widget w;
XtPointer closure;
XtPointer call_data;

{
Arg arg;

ncpus++;
if (ncpus > maxcpus) ncpus = 1;

[ X)(�6%:�/P6%= $ 7�\
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sprintf(ncputext, ”%d cpus”, ncpus);
arg.name = XtNlabel; arg.value = (XtArgVal) ncputext;
XtSetValues(ncpulabel, &arg, 1);

}

XtCallbackRec clear_callbacks[] = {
{ clear_callback, NULL },
{ NULL, NULL },

};

void julia();
XtCallbackRec julia_callbacks[] = {

{ julia, NULL },
{ NULL, NULL },

};
void zoom();
XtCallbackRec zoom_callbacks[] = {

{ zoom, NULL },
{ NULL, NULL },

};
void mooz();
XtCallbackRec mooz_callbacks[] = {

{ mooz, NULL },
{ NULL, NULL },

};
void redo();
XtCallbackRec redo_callbacks[] = {

{ redo, NULL },
{ NULL, NULL },

};
void resetmandel();
XtCallbackRec mandel_callbacks[] = {

{ resetmandel, NULL },
{ NULL, NULL },

};
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XtCallbackRec quit_callbacks[] = {
{ quit_callback, NULL },
{ NULL, NULL },

};

void detail();
XtCallbackRec detail_callbacks[] = {

{ detail, NULL },
{ NULL, NULL },

};

void reset();
XtCallbackRec reset_callbacks[] = {

{ reset, NULL },
{ NULL, NULL },

};
void ncpu_callback();
XtCallbackRec ncpu_callbacks[] = {

{ ncpu_callback, NULL },
{ NULL, NULL },

};

main(argc,argv)
int argc;
char **argv;
{

Widget toplevel, pane;
Widget box, ibox, bbox;                       /* in widget pane */
Widget hostlabel;                             /* in widget box  */
Widget juliabutton, quitbutton, mandelbutton; /* in widget box  */
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Widget moozbutton, zoombutton, redobutton, clearbutton;/*in box */
Widget detailbutton, resetbutton, ncpubutton; /* in widget ibox */

Display *dp;
int i;
char siter[20];

Arg argies[10];
struct utsname U;

toplevel = XtInitialize(”Anyname”,”Xmandelf”,NULL,0,&argc,argv);
dp = XtDisplay(toplevel);

depth = DisplayPlanes(dp,DefaultScreen(dp));

pane = XtCreateManagedWidget(”pane”, panedWidgetClass, toplevel,
NULL, ZERO);

box = XtCreateManagedWidget(”box”, boxWidgetClass, pane, NULL,  
 ZERO);

ibox = XtCreateManagedWidget(”ibox”, boxWidgetClass, pane, NULL,
ZERO);

uname (&U);
i = 0;

XtSetArg( argies[i], XtNborderWidth, (XtArgVal) 0); i++;
hostlabel = XtCreateManagedWidget(U.nodename, labelWidgetClass,

box, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) mandel_callbacks); i++;

mandelbutton = XtCreateManagedWidget(”mandel”, commandWidgetClass,
box, argies, i);
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i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) zoom_callbacks); i++;

zoombutton = XtCreateManagedWidget(”mandelzoom”, commandWidget-
Class,

box, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) mooz_callbacks); i++;

moozbutton = XtCreateManagedWidget(”unzoom”, commandWidgetClass,
box, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) redo_callbacks); i++;

redobutton = XtCreateManagedWidget(”redo”, commandWidgetClass,
box, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) julia_callbacks); i++;

juliabutton = XtCreateManagedWidget(”julia”, commandWidgetClass,
box, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) clear_callbacks); i++;

clearbutton = XtCreateManagedWidget(”clear”, commandWidgetClass,
box, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) quit_callbacks); i++;

quitbutton = XtCreateManagedWidget(”quit”, commandWidgetClass,
box, argies, i);

i = 0;
XtSetArg( argies[i], XtNborderWidth, (XtArgVal) 0); i++;

mflopslabel = XtCreateManagedWidget(”   0 megaflops”,
labelWidgetClass, ibox, argies, i);
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i = 0;
if (depth > 1) iter = 256; else iter = 64;
sprintf(siter, ”%d iterations”, iter);

XtSetArg( argies[i], XtNborderWidth, (XtArgVal) 0); i++;
detaillabel = XtCreateManagedWidget(siter, labelWidgetClass,

ibox, argies, i);

i = 0;
ncpus = maxcpus = sysconf(_SC_CRAY_NCPU);
sprintf(ncputext, ”%d cpus”, maxcpus);

XtSetArg( argies[i], XtNborderWidth, (XtArgVal) 0); i++;
ncpulabel = XtCreateManagedWidget(ncputext, labelWidgetClass,

ibox, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) detail_callbacks); i++;

detailbutton = XtCreateManagedWidget(”increase iterations”,
commandWidgetClass,ibox, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) reset_callbacks); i++;

resetbutton = XtCreateManagedWidget(”reset iterations”,
commandWidgetClass, ibox, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) ncpu_callbacks); i++;

ncpubutton = XtCreateManagedWidget(”cpus”, commandWidgetClass,
ibox, argies, i);

i = 0;
XtSetArg( argies[i], XtNheight, (XtArgVal) 512); i++;
XtSetArg( argies[i], XtNwidth, (XtArgVal) 512); i++;
XtSetArg( argies[i], XtNbackground, (XtArgVal)

BlackPixel(dp, DefaultScreen(dp))); i++;

[ X)(�6%:�/P6%= $ 7�\



`ba ced�fhg ijg
xmandelf k a lYmonogC`ba p�gMqr]Zs t�uvxw�y�z|{~}|�������W�����W�������@�%���������������%�V���������

�	  �����	��
�������	��������������� �)
� ��� � ��! � �

drawform = XtCreateManagedWidget(”DrawForm”, logoWidgetClass, pane,
argies, i);

bbox = XtCreateManagedWidget(”box”, boxWidgetClass, pane, NULL,
ZERO);

i = 0;
XtSetArg( argies[i], XtNwidth, (XtArgVal) 512); i++;
XtSetArg( argies[i], XtNresize, (XtArgVal) False); i++;

XtSetArg( argies[i], XtNborderWidth, (XtArgVal) 0); i++;
xlabel = XtCreateManagedWidget(””, labelWidgetClass,

bbox, argies, i);

i = 0;
XtSetArg( argies[i], XtNwidth, (XtArgVal) 512); i++;
XtSetArg( argies[i], XtNresize, (XtArgVal) False); i++;

XtSetArg( argies[i], XtNborderWidth, (XtArgVal) 0); i++;
ylabel = XtCreateManagedWidget(””, labelWidgetClass,

bbox, argies, i);

i = 0;
XtSetArg( argies[i], XtNcallback, (XtArgVal) reset_callbacks);

i++;
resetbutton = XtCreateManagedWidget(”reset iterations”, 

commandWidgetClass,
ibox, argies, i);

XtRealizeWidget(toplevel);
crosshair_xcr = XCreateFontCursor(dp, XC_crosshair);

XDefineCursor(dp, XtWindow(drawform), crosshair_xcr);

XtMainLoop();
}
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mandelbrot ')(�=%:�/�6 $ L

#include <X11/Xlib.h>
#include <X11/Intrinsic.h>
#include <X11/StringDefs.h>
#include <stdio.h>
extern Widget detaillabel, drawform, mflopslabel;
extern Widget xlabel, ylabel;
struct zoomd {

struct zoomd *zp;
double lx, ux;
double ly, uy;

};
struct zoomd *zoomp = NULL, *zoompn;
char *malloc();
double GENERATE();

extern int depth;
extern long iter;
extern int ncpus;
long mwidth;
long bias = 1;                /* bias into color table */
long wwidth = 0;
long wheight = 0;

Arg arg;
XImage *xip = NULL;
char *dp = NULL;
Window draw_win;
GC draw_gc;
Screen *draw_Screen;
Display *draw_d;
Visual *draw_v;
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#define MIN(a,b)((a) < (b) ? (a) : (b))
#define MAX(a,b)((a) < (b) ? (b) : (a))

void resetmandel(w, closure, call_data)
Widget w;
caddr_t closure;
caddr_t call_data;

{
if (zoomp) { /* reset to beginning by popping zps off stack */

while (zoompn = zoomp–>zp) {
free(zoomp);
zoomp = zoompn;

}
} else {                                   /* This is first time */

zoomp = (struct zoomd *) malloc(sizeof (struct zoomd));
zoomp–>zp = NULL;  /* NULL means last in stack – don’t pop */
zoomp–>lx = –2.25; zoomp–>ux = .75;
zoomp–>ly = –1.5; zoomp–>uy = 1.5;

}
setxylabels();
setiter();
mandel(w, closure, call_data);

}

mandel(w, closure, call_data)
Widget w;
caddr_t closure;
caddr_t call_data;

{
double wx, wy, oldwx, oldwy;
double x, y, x0, y0;
double incrx, incry;
double mflops;
long ix, iy;
long i;
long zero = 0;
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draw_d = XtDisplay(drawform);
draw_win = XtWindow(drawform);
draw_Screen = XtScreen(drawform);
draw_gc = draw_Screen–>default_gc;
draw_v = draw_Screen–>root_visual;

if (dp == NULL) {
mwidth = (depth > 1)? 64: 8;
dp = malloc(mwidth*64);
if (dp == NULL) {printf(”malloc failed\n”); return; }
if (xip) XDestroyImage(xip);
xip = XCreateImage(draw_d, draw_v, depth, ZPixmap, 0, dp, 

64, 64, 8, 0);
xip–>byte_order = MSBFirst;
xip–>bitmap_bit_order = MSBFirst;
xip–>bits_per_pixel = 8;

}
XtSetArg(arg, XtNwidth, &wwidth);
XtGetValues(drawform, &arg, 1);
XtSetArg(arg, XtNheight, &wheight);
XtGetValues(drawform, &arg, 1);

incrx = (zoomp–>ux – zoomp–>lx)/wwidth;
incry = (zoomp–>uy – zoomp–>ly)/wheight;

y0 = zoomp–>uy–incry;
x0 = zoomp–>lx+incrx;

if (closure == 0) XClearWindow(draw_d, draw_win);

mflops =
GENERATE(&wheight,&y0,&incry,&wwidth,&x0,&incrx,&iter,&ncpus);
setmflops(mflops);

}

[ X)(�6%:�/P6%= $ 7�\



`ba ced�fhg ijg
xmandelf k a lYmonogC`ba p�gMqr]Zs t�uvxw�y�z|{~}|�������W�����W�������@�%���������������%�V���������

� ! �����	��
�������	��������������� �)
� ��� � ��! � �

FPUTI(pix,piy,index)
int *pix,*piy;
int index[64*64];
{

int i,j;

#define VSIZE 64

if (depth == 1) {
int *idp = (int *) dp;
long shiftw;
for (i = 0; i < VSIZE; i++) 

*(idp + i) = 0;
for (i = 0; i < VSIZE; i++, idp++) {

shiftw = 0x8000000000000000;
for (j = 0; j < VSIZE; j++) {

if ((index[i* VSIZE + j] & 7)  != 0)
*idp |= shiftw;

shiftw >>= 1;
}

}
#if 0

} else if (depth == 4) {
for (i = 0; i < VSIZE; i+=2) {
  for (j = 0; j < VSIZE; j++) {
  dp[i * VSIZE + j/2] = ( ((index[i * VSIZE + j] & 0x0f) <<4)

|                  (index[i * VSIZE + j + 1] & 0x0f)  );
}

}
#endif

} else { /* depth == 8 */
for (i = 0; i < VSIZE; i++) {
for (j = 0; j < VSIZE; j++) {
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dp[i * VSIZE + j] = index[i * VSIZE + j] + bias;
}

}
}

XPutImage(draw_d,draw_win,draw_gc,xip,0,0,*pix,*piy,VSIZE,VSIZE);
}

void zoom(w, closure, call_data)
Widget w;
caddr_t closure;
caddr_t call_data;

{
Window draw_win;
GC draw_gc;
Screen *draw_Screen;
Display *draw_d;
Window Root;
int S;

draw_d = XtDisplay(drawform);
if (zoomp == NULL) { XBell(draw_d, 0); return; }
draw_win = XtWindow(drawform);
draw_Screen = XtScreen(drawform);
draw_gc = draw_Screen–>default_gc;
S = DefaultScreen(draw_d);
Root = RootWindow(draw_d, S);

XSetForeground(draw_d, draw_gc, 0x55);
XSetSubwindowMode(draw_d, draw_gc, IncludeInferiors);
XSetFunction(draw_d, draw_gc, GXxor);

XSelectInput(draw_d, draw_win, 
ButtonPressMask | ButtonReleaseMask | PointerMotionMask);

while (1) {
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static int rubberband = 1;
XEvent report;
XNextEvent(draw_d, &report);
switch(report.type) {

int winx0,winy0,winx1,winy1,width,height;
int x0, y0, x1, y1;
double tw, th;

case ButtonPress:
XGrabServer(draw_d);
x0 = winx0 = report.xbutton.x;
y0 = winy0 = report.xbutton.y;

rubberband = 0;
width = height = 0;
break;

case ButtonRelease:
winx1 = report.xbutton.x;
winy1 = report.xbutton.y;

XDrawRectangle(draw_d,draw_win, draw_gc, x0, y0, width, width);
if ((width = winx1 – winx0) < 0)

width = – width;
if ((height = winy1 – winy0) < 0)

height = – height;
if (width < height)

width = height;
x0 = (winx1 > winx0) ? winx0 : winx0 – width;
y0 = (winy1 > winy0) ? winy0 : winy0 – width;
x1 = x0 + width;
y1 = y0 + width;

XDrawRectangle(draw_d,draw_win, draw_gc, x0, y0, width, width);
rubberband = 1;
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XSetFunction(draw_d, draw_gc, GXcopy);
XUngrabServer(draw_d);
XFlush(draw_d);
tw = zoomp–>ux – zoomp–>lx;
th = zoomp–>uy – zoomp–>ly;
zoompn = (struct zoomd *) malloc(sizeof (struct zoomd));
zoompn–>zp = zoomp; /* push onto stack */
zoompn–>ux = zoomp–>lx + ((double)x1/(double)wwidth) *tw;
zoompn–>lx = zoomp–>lx + ((double)x0/(double)wwidth) *tw;
zoompn–>ly = zoomp–>uy – ((double)y1/(double)wheight)*th;
zoompn–>uy = zoomp–>uy – ((double)y0/(double)wheight)*th;

zoomp = zoompn;        /* zoomp is current pointer */
setxylabels();
mandel(w, closure, call_data);
return;       /* call mandel with new width, height */

case MotionNotify:
if (rubberband) break;
while (XCheckTypedEvent(draw_d, MotionNotify, &report));

XDrawRectangle(draw_d,draw_win, draw_gc, x0, y0, width, width);
winx1 = report.xbutton.x;
winy1 = report.xbutton.y;
if ((width = winx1 – winx0) < 0)

width = – width;
if ((height = winy1 – winy0) < 0)

height = – height;

if (width < height)
width = height;

x0 = (winx1 > winx0) ? winx0 : winx0 – width;
y0 = (winy1 > winy0) ? winy0 : winy0 – width;

XDrawRectangle(draw_d,draw_win, draw_gc, x0, y0, width, width);
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break;
default:

break;
}

}
}

void mooz(w, closure, call_data)
Widget w;
caddr_t closure;
caddr_t call_data;

{
draw_d = XtDisplay(drawform);
if (zoomp == NULL) { XBell(draw_d, 0); return; }
if (zoomp–>zp == NULL) { XBell(draw_d, 0); return; }

if (zoompn = zoomp–>zp) { /* last on stack */
free(zoomp);
zoomp = zoompn;

}
setxylabels();
mandel(w, closure, call_data);

}
void redo(w, closure, call_data)

Widget w;
caddr_t closure;
caddr_t call_data;

{
draw_d = XtDisplay(drawform);
if (zoomp == NULL) { XBell(draw_d, 0); return; }
mandel(w, 1, call_data);

}

void detail(w, closure, call_data)
Widget w;
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caddr_t closure;
caddr_t call_data;

{

if (depth > 1) iter += 256; else iter += 64;
setiter();

 /*mandel(w, 1, call_data);*/
}
void reset(w, closure, call_data)

Widget w;
caddr_t closure;
caddr_t call_data;

{
if (depth > 1) iter = 256; else iter = 64;
setiter();

}

setiter()
{

char siter[20];
sprintf(siter, ”%d iterations”, iter);
arg.name = XtNlabel; arg.value = (XtArgVal) siter;
XtSetValues(detaillabel, &arg, 1);

}

setmflops(r)
float r;
{

char string[20];
sprintf(string, ”%.1f megaflops”, r);
arg.name = XtNlabel; arg.value = (XtArgVal) string;
XtSetValues(mflopslabel, &arg, 1);

}
setxylabels()
{
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char xtext[80], ytext[80];
sprintf(xtext,”%15.10f < x < %15.10f”, zoomp–>lx, zoomp–>ux);
arg.name = XtNlabel; arg.value = (XtArgVal) xtext;
XtSetValues(xlabel, &arg, 1);
sprintf(ytext,”%15.10f < y < %15.10f”, zoomp–>ly, zoomp–>uy);
arg.name = XtNlabel; arg.value = (XtArgVal) ytext;
XtSetValues(ylabel, &arg, 1);

}

"�#%$QN ( 8P8 (�FO/P6%* julia.c '�(�=>:	/P6 $ 1 # ,.6>7 8�$ : #%$ julia 9 =>:	:�(�6 9 I
* $ 6 $ '),.:�/P6%*¢,©¨)= 8 /�,ª1 $ :KL

#include <X11/Xlib.h>
#include <X11/Intrinsic.h>
#include <X11/StringDefs.h>
#include <stdio.h>
extern Widget drawform;
struct zoomd {

struct zoomd *zp;
double lx, ux;
double ly, uy;

};
extern int depth;
extern struct zoomd *zoomp;
extern long iter;
XWindowAttributes draw_wattr;

void julia(w, closure, call_data)
Widget w;
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caddr_t closure;
caddr_t call_data;

{

double a,b;
double wx, wy, oldwx, oldwy;
double sx, x, y;
double incrx, incry;
long ix, iy;
static long width = 0;
static long mwidth = 0;
static long bias = 1;

Arg arg;
int wwidth, wheight;
static XImage *xip1 = NULL, *xip2 = NULL;
static char *dp1 = NULL, *dp2 = NULL;
char *malloc();
char ab[80];
Window draw_win;
static Window s_win = NULL;
GC draw_gc;
Screen *draw_Screen;
Display *draw_d;
Visual *draw_v;
Window Root;
int S; /* Screen */

draw_d = XtDisplay(drawform);
if (zoomp == NULL)                { XBell(draw_d, 0); return;}
draw_win = XtWindow(drawform);
draw_Screen = XtScreen(drawform);
draw_gc = draw_Screen–>default_gc;
draw_v = draw_Screen–>root_visual;
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XtSetArg(arg, XtNwidth, &wwidth);
XtGetValues(drawform, &arg, 1);
XtSetArg(arg, XtNheight, &wheight);
XtGetValues(drawform, &arg, 1);

XSelectInput(draw_d,draw_win,ButtonPressMask|ButtonReleaseMask);
while (1) {

int winx, winy;
XEvent report;
XNextEvent(draw_d, &report);
if (report.type == ButtonRelease) {

/* if (report.xbutton.x <= 0 || report.xbutton.y <= 0) {  */
/* make sure button release is in drawform window         */

if (report.xbutton.window != draw_win ||
report.xbutton.x & 0x8000 || 
report.xbutton.y & 0x8000 ||
(report.xbutton.x == 0 && report.xbutton.y == 0) ||
report.xbutton.x > wwidth || 
report.xbutton.y > wheight) {

XBell(draw_d, 0);
continue;

}
a = ( (double)report.xbutton.x/ (double)wwidth);
b = ( (double)report.xbutton.y/ (double)wheight);
a = (a * (zoomp–>ux – zoomp–>lx)) + zoomp–>lx;
b = zoomp–>uy – (b * (zoomp–>uy – zoomp–>ly));
/*printf(”julia: a = %f, b = %f\n”, a, b);*/
break;

}
continue;

}
S = DefaultScreen(draw_d);
Root = RootWindow(draw_d, S);
if (s_win == NULL) {

[ X)(�6%:�/P6%= $ 7�\



t�u�v�w�y�z|{�}��������W���.�W�������@�%�����������������Q�������+� `ba ced�fhg ijg
xmandelf k a l.mWnogC`ba p�g�q�]Zs

 �������	��
�������	�����������������
� ��� � ��! � �

s_win = XCreateSimpleWindow(draw_d,Root,0,0,256,256,1,1,0);
XSelectInput(draw_d, s_win, ExposureMask);
XMapWindow(draw_d, s_win);
XSync(draw_d, 0);
while (1) {

XEvent report;
XNextEvent(draw_d, &report);
if (report.type == Expose) break;

}
}
sprintf(ab, ”%f + %fi”, a,b);
XStoreName(draw_d, s_win, ab);
XClearWindow(draw_d, s_win);

XGetWindowAttributes(draw_d, s_win, &draw_wattr);
if (width != draw_wattr.width) {

width = draw_wattr.width;
mwidth = (depth > 1)? width: (1 + width/8);
/* XDestroyImage should free dp1 and dp2 as well */
if (xip1) {XDestroyImage(xip1); XDestroyImage(xip2); }
dp1 = malloc(mwidth);
dp2 = malloc(mwidth);
if (dp2 == NULL) {printf(”malloc failed\n”); return; }

xip1 = XCreateImage(draw_d, draw_v, depth, ZPixmap, 0, dp1, 
width, 1, 8, mwidth);

xip2 = XCreateImage(draw_d, draw_v, depth, ZPixmap, 0, dp2, 
width, 1, 8, mwidth);

xip1–>byte_order = xip2–>byte_order = MSBFirst;
xip1–>bitmap_bit_order = xip2–>bitmap_bit_order = MSBFirst;

}
sx = x = –1.5; y = –1.5;
incrx = –x/draw_wattr.width * 2;
incry = –y/draw_wattr.height * 2;
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for (iy = 0; iy < (1 + draw_wattr.height/2); iy++, y+= incry) {
long i;
x = sx;
for (ix = 0; ix < draw_wattr.width; ix++, x+= incrx) {

wx = x; wy = y;
for (i = 0; i < iter; i++) {

oldwx = wx;
wx = wx * wx – wy * wy + a;
wy = 2 * oldwx * wy + b;
if (wx * wx + wy * wy > 4) break;

}
if (depth > 1) { /* color */

*(dp1 + ix) = i + bias;
*(dp2 + width – ix – 1) = i + bias;

} else {
if (i == iter) {          /* could also test if (i & 2) */

dp1[ix/8] |= 1 << (7 – ix&7);
dp2[(width – ix – 1)/8] |= 1 << (8 – (width – ix)&7);

}
}

}

XPutImage(draw_d, s_win, draw_gc, xip1, 0,0, 0, iy, width, 1);
if (iy != draw_wattr.height – iy)

XPutImage(draw_d,s_win,draw_gc,xip2,0,0,0, draw_wattr.height – iy,
width, 1);

if (depth == 1) for (i = 0 ; i < mwidth; i++) *(dp1 + i) = *(dp2 +
i) = 0;
}

}
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function generate(wheight,y0,incry,wwidth,x0,incrx,iter,n)
parameter (incx=64,incy=64)
real x0,incrx,y0,incry
integer wwidth,wheight,index(0:incx–1,0:incy–1),flops
complex w0(0:incx–1,0:incy–1), w(0:incx–1,0:incy–1)

cmic$ numcpus n
flops = 0
t0 = timef()

cmic$ do all autoscope private(index,w0,w)
ccmic$ do all shared(wheight,y0,incry,wwidth,x0,incrx,
ccmic$1              iter,dp,drawd,drawwin,drawgc,xip,flops)
ccmic$1 private(ix,iy,x,y,i,ssum,ixlo,iylo,ixhi,iyhi,index,w,w0,
findex,
ccmic$1          indexsum)

do 500 iylo = 0,wheight–1,incy
iyhi = min0(incy,wheight–1+1–iylo)
do 500 ixlo = 0,wwidth–1,incx

ixhi = min0(incx,wwidth–1+1–ixlo)

do 100 iy=0,iyhi–1
y = y0–iylo*incry – iy*incry

cdir$ shortloop
do 100 ix=0,ixhi–1

x = x0+ixlo*incrx + ix*incrx
w0(ix,iy) = cmplx(x,y)
w(ix,iy) = w0(ix,iy)*w0(ix,iy) + w0(ix,iy)
index(ix,iy)=cvmgt(0,1,(real(w(ix,iy))*real(w(ix,iy))

+                    + aimag(w(ix,iy))*aimag(w(ix,iy)).le.4.))
100         continue
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do 300 i=1,iter–1
do 200 iy=0,iyhi–1

cdir$ shortloop
do 200 ix=0,ixhi–1

if ( index(ix,iy) .eq. 0) then
w(ix,iy) = w(ix,iy)*w(ix,iy) + w0(ix,iy)

index(ix,iy)=cvmgt(0,i,(real(w(ix,iy))*real(w(ix,iy))
+                    + aimag(w(ix,iy))*aimag(w(ix,iy)).le.4.))

end if
200           continue
300         continue

indexsum = 0
do 400 iy=0,iyhi–1

cdir$ shortloop
do 400 ix=0,ixhi–1

if (index(ix,iy).eq.0) index(ix,iy)=iter
indexsum = indexsum + index(ix,iy)

400         continue

cmic$ guard
flops = flops + 13*incx*incy + 11*indexsum
call FPUTI(ixlo,iylo,index)

cmic$ end guard

500 continue

telapse = timef() – t0
generate = 1.e–3*flops/telapse

c     print 990, 1.e–3*flops/telapse
c 990 format(’ Mflops: ’,f7.2)

return
end
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"�#%$ON ( 8P8 (�FQ/P6%* makefile &�')(�*+'),.-RX)(�-@&�/ 8P$ 1S: #%$ xmandelf
&T'�(�*+'),.-ML

F=cf77
CC=cc
CFLAGS = $(INCLUDES) –DUSG –DSYSV
FFLAGS =  –ZP
SHELL=/bin/sh

xmandelf: xmandelf.o mandel.o julia.o generate.o 
$(CF) $(FFLAGS) –o $@ xmandelf.o mandel.o julia.o  generate.o \

–lXaw –lXt –lXmu –lX11 –lXext

generate.o:        generate.f
$(CF) $(FFLAGS) –c generate.f

clean:
@–rm xmandelf *.o

install:        xmandelf
if [ ! –d $$HOME/bin ] ; \
then \ 

echo mkdir $$HOME/bin;\
mkdir $$HOME/bin;\

fi
cp xmandelf $$HOME/bin

makefile]S^¦¯
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%�&('
xscope )�*,+�-.*,/1032546/87�+�+�9:;+�*=< '�>1? -.-.25@(-BADCE2�@F<�+�GIHKJ.4#7 ' 0

/L)�)�952�M,/17�25+�@(4.N %�& 2546/1)�) ' @F<�2�OPM,+�@(7�/125@(46/L@ ' O./10Q)�9 ' +�: xscope
+ ? 7	) ? 7#N

0.00: Client ––>   12 bytes
                  byte-order: MSB first
               major-version: 000b
               minor-version: 0000
0.02:                                      224 bytes <–– X11 Server
                                    protocol-major-version: 000b
                                    protocol-minor-version: 0000
                                          release-number: 00000003
                                        resource-id-base: 00700000
                                        resource-id-mask: 000fffff
                                      motion-buffer-size: 00000000
                                        image-byte-order: MSB first
                                    bitmap-format-bit-order: MSB first
                                    bitmap-format-scanline-unit: 20
                                    bitmap-format-scanline-pad: 20
                                             min-keycode: 8 (^H)
                                             max-keycode: 129 (\201)
                                                  vendor: ”MIT X
                                                    Consortium”
                                           pixmap-formats: (2)
                                                    roots: (2)
0.06: Client ––>   72 bytes
        ............REQUEST: CreateGC
         graphic-context-id: GXC 00700000
                   drawable: DWB 0008006d
                 value-mask: foreground | background
                 value-list:
                         foreground: 00000001
                         background: 00000000

R M,+�@(7�25@ ?(' <�S
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         ............REQUEST: CreateGC 
          graphic-context-id: GXC 00700001
                    drawable: DWB 00080070
                  value-mask: foreground | background
                  value-list:
                          foreground: 00000001
                          background: 00000000
         ............REQUEST: GetProperty
                      delete: False
                      window: WIN 0008006d
                    property: <RESOURCE_MANAGER>
                        type: <STRING>
                 long-offset: 00000000
 0.08:                                     1512 bytes <–– X11 Server
                                    ..............REPLY: GetProperty
                                                  format: 08
                                                    type: <STRING>
                                             bytes-after: 00000000
 0.18: Client ––>   28 bytes
         ............REQUEST: InternAtom
              only-if-exists: False
                        name: ”WM_CONFIGURE_DENIED”
 0.18:                                       32 bytes <–– X11 Server
                                     ..............REPLY: InternAtom
                                                  atom: ATM 00000049
 0.20: Client ––>   16 bytes
         ............REQUEST: InternAtom
              only-if-exists: False
                        name: ”WM_MOVED”

 0.20:                                       32 bytes <–– X11 Server
                                     ..............REPLY: InternAtom
                                                  atom: ATM 0000004c

 0.22: Client ––>   32 bytes
         ............REQUEST: OpenFont
                     font-id: FNT 00700002
                        name: ”fixed”
         ............REQUEST: QueryFont
                        font: FTB 00700002

R M,+�@(7�25@ ?(' <�S
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 0.24:                                     1644 bytes <–– X11 Server
                                     ..............REPLY: QueryFont
                                              min-bounds: 
                                              max-bounds: 
                                      min-char-or-byte2: 0000
                                      max-char-or-byte2: 007f
                                           default-char: 0000
                                         draw-direction: LeftToRight
                                              min-byte1: 00
                                              max-byte1: 00
                                       all-chars-exist: True
                                            font-ascent: 10
                                           font-descent: 3
                                             properties: (6)
                                             char-infos: (128)

 0.28: Client ––>   44 bytes
         ............REQUEST: CreateGC
          graphic-context-id: GXC 00700003
                    drawable: DWB 0008006d
                  value-mask: foreground | background | font
                  value-list:
                          foreground: 00000001
                          background: 00000000
                                font: FNT 00700002
         ............REQUEST: NoOperation
         ............REQUEST: QueryBestSize
                       class: Stipple
                    drawable: DWB 0008006d
                       width: 0020
                      height: 0020
 0.30:                                       32 bytes <–– X11 Server
                                  ..............REPLY: QueryBestSize
                                                       width: 0020
                                                      height: 0020
 0.34: Client ––>  512 bytes
         ............REQUEST: CreatePixmap
                       depth: 01
                   pixmap-id: PXM 00700004
                    drawable: DWB 0008006d
                       width: 0020
                      height: 0020
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............REQUEST: CreateGC
          graphic-context-id: GXC 00700005
                    drawable: DWB 00700004
                  value-mask: foreground | background
                  value-list:
                          foreground: 00000001
                          background: 00000000
         ............REQUEST: PutImage
                      format: Bitmap
                    drawable: DWB 00700004
                          gc: GXC 00700005
                       width: 0020
                      height: 0020
                       dst-x: 0
                       dst-y: 0
                    left-pad: 00
                       depth: 01
               data: aa aa aa aa 55 55 55 55 aa aa aa aa 55 55 55 55 
         ............REQUEST: FreeGC
                          gc: GXC 00700005
         ............REQUEST: CreateGC
          graphic-context-id: GXC 00700006
                    drawable: DWB 0008006d
       value-mask: foreground | background | fill-style | tile | font
                  value-list:
                          foreground: 00000001
                          background: 00000000
                          fill-style: Tiled
                                tile: PXM 00700004
                                font: FNT 00700002
         ............REQUEST: NoOperation
         ............REQUEST: CreatePixmap
                       depth: 01
                   pixmap-id: PXM 00700007
                    drawable: DWB 0008006d
                       width: 0040
                      height: 0040
         ............REQUEST: CreateGC
          graphic-context-id: GXC 00700008
                    drawable: DWB 00700007
                  value-mask: foreground | background R M,+�@(7�25@ ?(' <�S
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                  value-list:
                          foreground: 00000001
                          background: 00000000
 0.40: Client ––>  320 bytes
         ............REQUEST: PutImage
                      format: Bitmap
                    drawable: DWB 00700007
                          gc: GXC 00700008
                       width: 0040
                      height: 0040
                       dst-x: 0
                       dst-y: 0
                    left-pad: 00
                       depth: 01
               data: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
         ............REQUEST: FreeGC
                          gc: GXC 00700008
         ............REQUEST: GetGeometry
                    drawable: DWB 00700007
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%
&('*),+.-�-0/�1(2�'*35476�1(8�+.'*1(),/�39+;:<-0=�/�)>6�?
.login@ .cshrc@ .twmrc@

.Xresources@ +.1(2 .xinitrc ?�'�=*/�)9ACBD6�8�/E8�&(+;8F8�&(/
.login@

.Xresources@ +.1(2 .xinitrc ?�'�=*/�)>)�&G6�H(=*2JI./K=*6�47+.8�/�2J6�1L8�&(/
?�M76�1(8�N�/�1(2J)#O9)#8�/�: @ 1(6�8
8�&G/EPQM7+.O5RQ/�)#/�+.M747&<)#O9)#8�/�:SAT%F&(/�)#/K?U'*=*/�)
V /�M7/E8�/�)#8�/�2W6�1<+YXZHG1<[\6�M7]�)#8�+.8�'�6�1^A`_a=�8�&(6�HGb9&</�?�?�6�M78�) V /�M7/K:L+.2�/
8�6K:L+.]�/K8�&G/�:cH()#+.I.=*/K6�1<6�8�&(/�MQXZH(1L)#/�M7d9/�M7),+.1G2J6�8�&(/�MQ-�=�+;8�?�6�M7:L) @20'�?�?U/�M7/�1G4�/�)>'�1L/�1(de'�M76�1(:L/�1(8�)>:<'*b9&(8
M�/�f;H('�M7/K:L6�2�'�?�'*47+.8�'�6�1()9A

%
&(/K?U6�=*=*6 V '*1(bD/�39+.:L-�=*/E)#&(6 V ),+ .login ?U'*=�/�g

umask 022
set ignoreeof
setenv host ‘hostname‘

set localpath=(/usr/ucb /usr/bin /bin /usr/local/bin ~/bin .)

if (‘tty‘ == ”/dev/console”) then
   setenv TERM ‘tset – Q – ’?vt100’‘
   switch ( $TERM )
      case ”xterm”:     # X Windowing System
           setenv DISPLAY ”${host}:0.0” 
           set path=( /usr/bin/X11 $localpath )
           xinit 
           kbd_mode –a
      case ”vt100”:
           set path=( $localpath )
      default:
           exit
           breaksw
      endsw
                                                   h 476�1(8�'*1(H(/�2�i
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else if (”$term” == ”dialup” || ”$term” == ”network” || \
        ”$term” == ”unknown”) then
        setenv TERM ‘tset – Q – ’?vt100’‘
        switch ( $TERM )
           case ”vt100”:
                set path=( $localpath )
           default:
                exit
                breaksw
        endsw
     endif
endif

%
&(/E?�6�=*=�6 V '*1(b5/�39+;:<-0=�/K)#&(6 V ),+ .cshrc ?�'*=�/�g

h 476�1(8�'�1GH(/�2�i

#
set filec
set history=32
set host=‘hostname‘
#
#display prompt in bold
#The sequence ^[ is the escape character
#
set prompt=”^[[5m${host} ! % ^[[m”
#
alias lsf ”ls –CF”
alias lsl ”ls –lg”
if ($TERM == ”xterm || $TERM ==”xterms”) then
   #
   #alias to set title bar to a string
   #alias to set icon label to a string
   #the sequence ^G is a control–G
   #
  alias label ‘echo –n ”^[]2;\\!*^G”‘
  alias icon_label ‘echo –n ”^[]1;\\!*^G”‘
 

jSkKmKnoWq7r
.cshrcs�t q�r
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    #
    #set title bar and icon label to directory stack
    #
  alias cd ‘cd \\!*; label ${host}:’dirs’‘
  alias pushd ‘pushd \\!*; label ${host}:’dirs’‘
  alias popd ‘popd \\!*; label ${host}:’dirs’‘
    #
    #first time set up
    #
  label ${host}:’dirs’
  icon_label ${host}
   endif

%
&(/
.twmrc

?U'*=*/E:L+.1G'�-�HG=�+.8�/�) V '*1(2�6 V ),6�1L+ V 6�M�]�)#8�+;8�'*6�1`AT%F&G/?�6�=*=�6 V '*1(b5/�3e+.:L-�=�/K)#&(6 V ),+ .twmrc ?�'*=�/�g

NoTitleFocus
WarpCursor
BorderWidth     2
TitleFont       ”–adobe–courier–bold–r–*––12–120–75–75–m–70–*–*”
MenuFont        ”9x15”
IconFont        ”9x15”
ResizeFont      ”9x15”

#Button = KEYS : CONTEXT : FUNCTION
#–\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|––\|–
Button1 =      : root    : f.menu ”button1”
Button2 =      : root    : f.menu ”button2”
Button3 =      : root    : f.menu ”button3”
Button1 =  m   : root    : f.menu ”button1”
Button2 =  m   : root    : f.menu ”button2”
Button3 =  m   : root    : f.menu ”button3”

 

h 476�1(8�'�1(HG/�2�i
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Button1 =      : icon    : f.lower
Button2 =      : icon    : f.iconify
Button3 =      : icon    : f.move
Button1 =  m   : icon    : f.lower
Button2 =  m   : icon    : f.iconify
Button3 =  m   : icon    : f.move
Button1 =  m   : window  : f.lower
Button2 =  m   : window  : f.iconify
Button3 =  m   : window  : f.move
Button1 =  m | s : window  : f.lower
Button2 =  m | s : window  : f.resize
Button3 =  m | s : window  : f.raise
Button1 =  m   : title   : f.menu ”button1”
Button2 =  m   : title   : f.menu ”button2”
Button3 =  m   : title   : f.menu ”button3”
Button1 =      : title   : f.raise
Button2 =      : title   : f.move
Button3 =      : title   : f.lower
”R2”    =      : icon     : f.lower
”R5”    =      : icon     : f.raise
”R2”    =      : window   : f.lower
”R5”    =      : window   : f.raise
NoTitle
{
  ”xclock”
  ”xping”
  ”xload”
  ”xcalc”
}

menu ”button1”
{
”Other Logins”  f.title
”xterm”    !”xterm –T xterm –geometry 80x34 &”
”sn218”    !”xterm –T sn218 –geometry 80x34 ’#+755+1’ –e telnet sn218
&”
”sn1001”   !”xterm –T sn1001 –geometry 80x34 ’#+845+1’ –e telnet
sn1001 &”
”sn2025”   !”xterm –T sn2025 –geometry 80x34 ’#+1020+1’ –e telnet
sn2025 &”
}

h 4�6�1G8�'*1(H(/�20i
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menu ”button2”
{
”Window Ops”          f.title
”Refresh”             f.refresh
”Focus on Root”       f.unfocus
”Source .twmrc”       f.twmrc
”twm Version”         f.version
”(De)Iconify”         f.iconify
”Move Window”         f.move
”Resize Window”       f.resize
”Raise Window”        f.raise
”Lower Window”        f.lower
”Focus on Window”     f.focus
”Destroy Window”      f.destroy
”Kill twm”            f.quit
}

%
&(/
.Xresources

?U'*=*/E476�1(8�+.'*1()>47=�'*/�1(8
2�/�?U+.HG=�8�) V &('*47&L:L+.O5I;/
HG)#/�2J+.)>'*1(-�H(8
8�6

xrdb
+.)>)#&(6 V 1L'*1L8�&(/

xinitrc
/�39+.:L-�=*/E6�1L-�+.b9/

´;µ AT%F&(/K?U6�=*=*6 V '*1(bD/�39+.:L-�=*/E)#&G6 V )>+ .Xresources ?U'*=�/ V '�8�&20/�?U'*1('*8�'*6�1()>H()#/�?�H(=�?U6�M
csh

+.1G2
vi

g

*VT100.translations:  #override \n\
                   <Key>L2:string(”history 30”) string(0x0d) \n\
                   <Key>L3:string(”pushd”) string(0x0d) \n\
                   <Key>L4:string(”popd”) string(0x0d) \n\
                   <Key>L5:string(”dirs”) string(0x0d) \n\
                   <Key>L6:string(”lsf”) string(0x0d) \n\
                   <Key>L7:string(”pwd”) string(0x0d) \n\
                   <Key>L8:string(”xrefresh”) string(0x0d) \n\
                   <Key>L9:string(”clear”) string(0x0d) \n\
                   <Key>L10:string(”!!”) string(0x0d) \n\
                   <Key>F1:string(”:q”) string(0x0d) \n\
                   <Key>F2:string(”:w”) string(0x0d) \n\
                   <Key>F3:string(”ZZ”) \n\
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                   <Key>F4:string(”:!cc –c –g %”) string(0x0d) \n\
                   <Key>F5:string(”!vi”) string(0x0d) \n\
                   <Key>F6:string(”!make”) string(0x0d) \n\
                   <Key>R7:string(0x15) \n\
                   <Key>R9:string(0x04) \n\
                   <Key>R13:string(0x02) \n\
                   <Key>R15:string(0x06) \n\
 ~Meta Shift  Ctrl <Btn2Down>:mode–menu() \n\
 ~Meta Shift  Ctrl <Btn1Down>:mode–menu() \n\
 ~Meta ~Lock ~Ctrl <Btn1Down>:select–start() \n\
 ~Meta ~Lock ~Ctrl <Btn1Motion>:select–extend() \n\
 ~Ctrl ~Meta       <Btn2Down>:ignore() \n\
 ~Meta            <Btn2Up>:insert–selection(PRIMARY,CUT_BUFFER0) \n\
 ~Ctrl ~Meta       <Btn3Down>:start–extend() \n\
 ~Meta            <Btn3Motion>:select–extend() \n\
 ~Meta            <BtnUp>:select–end(PRIMARY,CUT_BUFFER0) \n\
                   <BtnDown>:bell(0)
xbiff.ReverseVideo:     off
xtroff*geometry:        –100+0
xtroff*scrollbar:       off
xman*topBox.geometry    102x74+643+772
xterm.ReverseVideo:     off
xterm*SaveLines:        330
xterm*TitleBar:         on
xterm*font:         –adobe–courier–medium–r–*––12–120–75–75–m–70–*–*
xterm*boldFont:     –adobe–courier–bold–r–*––12–120–75–75–m–70–*–*
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%
&(/
.xinitrc

?�'*=�/K)#8�+;M�8�)>8�&(/�¸¹[º'*1(2�6 V XZO9)#8�/�:c/�1(d9'*M76�1(:L/�1(8#A
%
&(/K?U6�=*=*6 V '*1(bD/�39+.:L-�=*/E)#&(6 V ),+ .xinitrc ?�'�=*/�g

set host=‘hostname‘
xrdb –load .Xresources &
twm &
#
#  Set up for screen 1
#
xterm –geometry 80x34+0+0 –fg white –bg skyblue –display $host:0.1&
xterm –geometry 80x34–0+0 –fg white –bg maroon –display $host:0.1&
#
#  Set up for screen 0
#
xclock –geometry 0+0 &
xterm –geometry 80x60+0–0 –display $host:0.0&
xterm –geometry 80x55–0–0 –display $host:0.0&
#
#  Last item must not run in background
#
xterm –C –geometry 80x10–0+0

jlkEmKnpoJq7r
.xinitrcs�t q7r

uFv²»


