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TUH�8�%(8MJ<BC%WVYX[Z1BC-K#]\^'F).BG9 �;>_a`cb dfe/ghe(iKj&g�dkgml;n7j&oporqEl;s;j&tu`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b&_
_a`yxzdfe/ghe(iKj&g�{�j&omlK|an7jwqEl;s;j&t�`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b1}

~5H�8�%(8MJ<BC%��"!$#&BC%D!.8�9��[#&%D+,-K#&+,%(B �;�
� `cb {�j&��gmj1o�j&�C�peD�p��lM�LqWlGs�|�t�j�`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b1�
� `cbK`cb �I�com|ae/tc�c�&eD�p��lM���Yl;s;|�tcj�`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK�
� `cbK`yx ���ae/tc�G�7j7g��Yl;s;|�tcj�`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK�

� `yxU�Gj&�YeK�C�m��nvqEl;s;|�tcj�`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK�
� ` �U�.��t��mj&g�qEl;s;|�tcj�`v`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx�b

�z\^8�0:!���02BC� 4<>}�`cb qWeK���EqEj&�C|����c�as;lD� `v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx/_
}�`cbK`cb  ,gpeMn"j7¡at�j1o��Yj7�G|¢`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx/_
}�`cbK`yx £rlM�;¡a¤K|agpe/�m�clK���Yj&�C|U`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxC¥
}�`cbK` � ¦I�;�p��lM�ao��Yj7�G|§`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK¨
}�`cbK` _ ©�j7tc�L�Yj&�C| `u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�

}�`yxUªwtclK«aeKt.£rlK�C�mgplKtctcj7g������as�lD�5`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�ab
=5¬�0292#&BC%]\^'F).+.92B >3>¥G`cb®¯�C�mgpl;s;|an°�p��lM�
`u`v`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�
¥G`yxz�.��t��mj&g��Yl;s;|�tcjv�����as�lD� `v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�
¥G`yx;`cb �.�ct±�pj7gp����¤]n7lK�Y��|a���cn&eD�p��lM�ao�e/gpj&e�`²`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�
¥G`yx;`yx �.�ct±�pj7gp����¤³|<o�j&g�j7iKj&�C�po�e/gpj&ea`�`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�K_

¥G` � �Gj&t�j1n°�m�c��¤³j&iKj7�C���´�G�<j1ohµDiDe/tc|�j&o�|aom�c��¤��m¶�j¸·kiKj7�C�hor���c�as;lD� `v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5� �
¹ �*BCNº8�!$#&0:-�\^'*),+.92B >$=¨�`cb ©�lD�¢s;lGj&o��p¶�j��Gj&�YeK�C�m��nwqWlGs�|�t�jv��lKgp»�¼�`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�G¥

¨�`cbK`cb ½§lKgp»G����¤Y�����m¶Ed¾gpl;n"j1omo��Yl;s;j7t[lM«;¿´j&n"�poÀ`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M¨
¨�`cbK`yx ½§lKgp»G����¤Y�����m¶E{�j1o�lM|�gpn7jI�Yl;s;j&tFlK«;¿´j1n°�hoÁ`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`Â_C�
¨�`cbK` � £rlM���3lMomjut�j&iKj&tco�`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`Â_<b
¨�`cbK` _ ÃIj7gp��iMj&s�iG��j&��oY`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`Â_<b

¨�`yxU�Gj&�YeK�C�m��nu�����as�lD�Ä`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`Â_Gx
¨�` � �Gj&�YeK�C�m��nwÅÆ|��an°�p��lM�aoÇ`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`Â_M_
¨�` ��`cb  �¶�gpj&eMs]ÅÆ|a�an°�p��lM�ao�`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`Â_ �¨�` ��`yx  .�I�;ÈYÉ<��dkdrÊËe/�as�½�¦w{�ÈvÊ.¦���ÃÇÅÆ|��an"�m�clK�aoÌ`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` � �
¨�` ��` � £�drÍ¸ÉaÎu¦wÃI·Ïe/�<sL�CÐv�; �·kqÑÅÆ|��<n°�m�clK�<oÒ`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` �M�
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¨�` ��` _ £rlM���3lMomjwÅÆ|��an"�m�clK�aoÛ`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` � ¥¨�` _ ÃIj7gp��iMj&sLiG��j&��oW`v`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M�

�zÜL026&Ý.9:8KÞF0:!,ß§?A02!.),'G�³6 �3>��`cbÂ£rlK�C�pgmlMtF��gpj&eà`v`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}K_
��`cbK`cb {�j1s;ghe(��«�|;�m�mlM�á`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}K_
��`cbK`yx  ��c�Yj¸ÊF�c��jE`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}K_
��`cbK` � Ê*lGn&e/t,¦Ighs;j7ghoÑ`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}K_
��`cbK` _ ÃI�com��t�e(�G����¤³���m�mgp��«�|��mj&oâ`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M}

��`yx5½��c�as;lD�¢dÙlK�aÍ��LqEj&�G|ã`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M¨��` �z½��c�as;lD�^£rlK�;¡a¤M|�gheD�m�clK�L�.��tcj&oE`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥;b
��` ��`cb �;e(iG�c��¤Y�ae/ghe(iKj&gr���c�as;lD��oÇ`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥Kx
��` ��`yx Ê*lMeKs�����¤Y�aeKgpe(iMj7g������<s;lD��oA`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/�

�;äWå�BCÝ.%DBC61BG!$#&8;#102'3!Ï\^'F).+,9:B =3~b&�a`�b§����om|ae/tc���&j7g�qEl;s;|at�j5`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/}
b&�a`�bM`�b¢�I�com|ae/tc�c�7j7g�qWlGs�|�t�jv���c�as;lD�v`�`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/}
b&�a`�bM` x��I�com|ae/tc�c�7j7g�qWlGs�|�t�jv���c�as;lD�À«�|;�m�mlK�<oÏ`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/¨
b&�a`�bM` �æ�Gj&t�j1n°�p����¤³lM«;¿´j&n"�po��p¶aeD����lK�Fç ��«<j¸s��com��t�e(�Kj&sF`¾è,é7ê(é7ë,ì7í;î:î¯ïDð§`u`v`w`v`u`v`v`u`v`u`v`5¨M�b&�a`�bM` _�½§lKgp»G����¤Y�����m¶����c�as;lD��ov`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5¨M�

b&�a` xS ,j"ñG�m|aeKt*qEl;s;|�tcjK`f½�¶<eD�°µD��¶�j7gpju����ÅÆlKgp�Ye/�m�clK�F`ò`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5¨ �b&�a` x�`�b� ,j"ñG��e/gpj&eó`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5¨M}
b&�a` x�` xæ£rlM�M�pgmlMt[��gpj&eÒ`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5¨M}
b&�a` x�` ����t�t[�p¶�jv«�|�gho��Ä`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5¨G¥
b&�a` x�` _æ ,j"ñG��qEl;s;j�`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5¨M¨
b&�a` x�` � {�j&�<j1eD��«�|����mlM�z`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�b&�a` x�` }æ�;e(iMjveKo� *j7ñG��«�|;���plK�ô`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�

b&�a` �����<e/tc�C�&j7g�qEl;s;|at�j�`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�ab
b&�a` �a`�b����ae/tc�G�7j7g�qWlGs�|�t�j³b1Ãó`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�ab
b&�a` �a` x����ae/tc�G�7j7g�qWlGs�|�t�j�xKÃó`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5�M�
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bK`cb dfe/ghe(iKj&g�£rlM�;¡a¤M|�gpe/�m�clK�L�,�ctcj�`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` �
��`cb  �¶�j¸ÃI�cd�·k�GiC�cgplK���Yj7�C���C�mgp|an"�m|�gpjô`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` bMb
_a`cb dfe/ghe(iKj&grlM«;¿´j&n"����l;s;j&tÙ`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b1�
_a`yxzdfe/ghe(iKj&gr�agml;n"j1omo��Yl;s;j7tº`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b&_
_a` �U©��cj7ghe/ghnh¶���n7eKt$n7lK�Y�3lMom�±�p��lM��lKÅ.tcj7iMj7t�oW`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b �_a` _ qWeK�����c��¤³l/Å,�m¶�j¸qWdkr�agmlM¤Kghe/�Y�Y����¤×�YlGs�j7t `v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b1}_a` � qWeK�����c��¤³l/Å,�m¶�j×¦I�3j7�aq
d��wqWdkk��gplK¤MgpeK���Y�c��¤��Yl;s;j&t�`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b1}
_a` }Udfe/ghe(iKj&grgpj&omlK|agpn7j��Yl;s;j7t `w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` bD¥
_a` ¥5©��cj7ghe/ghnh¶���n7eKt$n7lK�Y�3lMom�±�p��lM��lKÅ.tcj7iMj7t�oW`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` bD¥
� `cb dfe/ghe(iKj&gr¯�C�pj7gp�ae/tF�C�pgm|an"�m|�gpj
`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v` b1�
}�`cb dfe/ghe(iKj&g���n"gpj7j7�<o�¶�lK�O`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK�
}�`yxzqWeK���EqEj&�C|à`u`v`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx/_
}�` �U ,gpeMn"j"¡<t�j1o���j&�G|ò`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx/_
}�` _ ÊFlCeKs;�c��¤³e×�mgheKn7j"¡atcjá`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx �}�` � ÊFlCeKs;�c��¤³e×�mgheKn7j"¡atcjá`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zx �}�` }UÍ��at�lCeKs;�c��¤³ *gheKn7j"¡atcj�`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK}
}�` ¥5 ,gpeMn"j"¡<t�j1o���j&�G|ò`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`zxK}
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¨�` _abËÎ�j1o´�p���a¤³t�j&iKj7t$ÅÆ|a�an°�p��lM�L«3j7¶<e(iC�clK|agü`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M�
¨�` _Cx��Gj&�YeK�C�m��nu�����as�lD��ÅÆlKgp�³eD��ÅÆlKg�eYs;j&gm�ciKj1s����c�as;lD�v`Û`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}ab
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��`cb ��s;��o��atce(�G�c��¤Y�����as�lD�ã`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M�
��`yxz ��c��j¸Ê*���aj��k�;n7eKt�ju«aeKgã`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}K_
��` �UÊFl;n&e/t,¦Ighs;j7gho��¾ ,eK�<jvgpj&n7lKghs;j7g�«�|;�m�mlK�<o®`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}K_
��` _ ªwlY�ml³ ��c�YjvlKg�Í�omj7g�·kiKj&�M�W`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5} ���` � ½��c�as;lD�Ç���±�p¶�lK|;�w£rlMt�lMg��f�a|��an°�p��lM�Es;�com��t�e(� `v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M}��` }UÍ�omj7gI·¾iKj&�C���.t�e/¤Mo�`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}G¥
��` ¥U£rlK�Y�×|�����n7eD�p��lM�LÊ*���aj&o `v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}G¥
��` ¨ �Gj&�as�e/�as�{�j1n"j7�ciKju´n7lK�aoü`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M¨
��` �z½��c�as;lD�¢dÙlK�aÍ��LqEj&�G|ã`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M¨
��`cb&�Ï�;n&e/tcj¸qEj7�G|ô`u`v`u`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M�
��`cbKbË{�j1omn&e/tcjI�plY¡���j"ñ�eK���at�jÒ`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`5}M�
��`cb1xº½Ëe/gp�����a¤��Yj1omope/¤Mj�`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/�
��`cb&��£rlKtclKg� r�G�<jvqEj&�G|O`v`u`v`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/�
��`cb7_�ªwgheKs;�cj7�C��iG�com|aeKt��c�&e/�m�clK�â`v`w`v`u`v`u`v`v`u`v`u`v`w`v`v`u`v`u`v`u`v`v`u`v`w`v`u`v`v`u`v`u`v`U¥/�
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ªuÍ�°`Mdfe/ghe(iKj7g,��eMoÙs;j7iMj7tclK�3j&s×gmj1o��3lK�as�����¤w�plI�p¶�j�«aeMo���n���j7j1s�lKÅ3¶ae(iG�c��¤ue�IC|aeKt����pe/�m�ciKj�¤KtclK«<e/tG�<j&gpn7j7�;�p��lM�
l/Å��p¶�j�e/����tc��n7eD�p��lM�O«3j7¶ae(iG�clK|�g×«C�ÛiG��o�|<e/t����aom�3j&n°�p��lM�ºe/�<sÛ�m¶aj7�O�pl
«3jLeK«�tcj]�ml
ÅÆl;n"|ao�lK�O�m¶�j�s;j"�he/�ct�j1s
IC|ae/�C�p�±�heD�m�ciKj�e/�<e/tc�Gom��o�lKÅ��m¶ajL�agmlM«�t�j&�³o7`�dfe/ghe(iKj7g���gmlDiG��s;j&o�e§tceKgm¤Mj�eK��lM|��C��lKÅI�c�;ÅÆlKgp�³eD�p��lM�ºlK�S�m¶aj
«3j7¶ae(iG�clK|�g�l/ÅIeK�SeK����tc�cn&eD�m�clK�*`O �¶��co��c�;ÅÆlKgp�³eD�p��lM�Ss;�cgmj1n°�pt��Û�c�Y��gmlDiMj&o¸�m¶�jEs;j1n"��o��clK�ao×lK�S��¶�j"�p¶�j7g³eK�as
��¶�j&gmj×�mlL���GiMj7gm�I�p¶�jY��gmlM¤Kghe/�Y�Y���a¤]j�J$lKgm�I�pl�lM�;�m�c�Y���&j³e/�²eK����tc�cn&eD�p��lM�F`� �¶�jYgpj&om|�t±�u��owe�gpj&s;|an"�m�clK�²l/Å
�m¶aj¸s;j7iMj7tclK���Yj7�C���m�c�Yj¸eKo���j7tctFeKo��p¶�jv�Y�����c�Y���1eD�p��lM�LlKÅ,�p¶�jv¶aeKgps;��e/gpj�gpj&omlK|agpn7j&o�gmj�IC|���gpj&s]ÅÆlKg����&`
�GlM��jvdfeKgpe(iMj7g¾ÅÆj1eD�p|�gmj1o�e/gpjw�m¶�j¸om|����3lKgm��ÅÆlKg!�
K Ã�j7�pe/�ctcj&s.IM|<e/�C�m���pe/�m�ciKjve/�aeKt��;om�co�lKÅ,��gplK¤MgpeK�æ�<j&g�ÅÆlMgm�³eK�an"j
K £rlK�an7|�gmgpj7�C��n"lM���<e/gheD�m�ciKjue/�<e/tc�Gom��orlKÅ,�×|�t±�p���at�jv�pgpeMn"j1o
K �aeKo���e/�aeKt��;om�co�lKÅ.iMj7gp�³tceKgm¤Mj��pgpeMn"j&o
K qE�±ñ;j1s�om|����3lKgm��ÅÆlKg��Yj&opope/¤Kjw�aeMomom���a¤�eK�as�o�¶aeKgmj1s]�Yj7�YlMgm�L�2��j"�´��lKgp»;o�l/Å¾�;qWdko �
K ·keKom�³�3j7gho�lM�ae/tc���1eD�p��lM��l/Å,�m¶�j¸omj7�³eK�M�p�cn&o�l/Å.�m¶�jviG��o�|<e/tc���&j&s����;ÅÆlMgm�³e/�m�clK�
¦I��jwl/Å,�m¶�jv�³e/�c��ÅÆj&eD�p|�gpj&o�l/ÅÙdfe/ghe(iKj7gr�co��p¶�j�Gaj"ñ;�c«��ct����´�³�mlYgpj7��gpj&omj7�C���mgheKn7j&o�n"lM���c��¤×ÅÆgmlM�òs;�MJ3j&gmj&�C�

j7�GiG�cgmlM���Yj7�C�po&`� ,gpeMn"j1o]e/gpj²n7lK�Y�<lCo�j1sÏl/Å�o��pe/�mjW�pgpeK�aom�±�p��lM�ao7É�j7iKj&�C�po�eK�as�n7lK�Y��|��a�cn&eD�m�clK�<o������m¶�eK�
eKopomlGn7�ce/�mj1sw�m�c��j1o´�he/�Y�F`Ù �¶�j&omj¾�p¶�gpj7jkj&t�j&�Yj7�C�poÙn7eK�¸«3jr|aomj&sv�ml�«a|���t�sv�pgpeMn"j1oF�p¶aeD�fn7eK�;�m|�gpjf�p¶�jr«3j7¶<e(iC�clK|ag
e/tclK�a¤��p���Yjul/Å.iKj7gp�]s;�MJ3j&gmj&�C��»G�c�as�o�lKÅ.om�Go��mj&�³o7`f �¶�jvdfe/ghe(iKj&gks;��o´�pgm�c«�|;�p��lM���c�an7t�|as�j&o&É�j7���m¶�j&g��������po�lD���s;��o´�pgm�c«�|;�p��lM��lKg�eKo�eK��eMs�s;���m�clK�aeKt[�aeKnh»DeK¤KjKÉC�p¶�juÅÆlKtct�lD���c��¤����<o´�pgm|��Yj&�M�heD�p��lM���plGlKt�o'�
bM`��Gj�IC|�j&�M�p�ceKt*e/�a��t���n7e/�m�clK���pgpeMn"�c��¤A�r�±����o��c�an7t�|as�j&sE�c���m¶�j�dfe/ghe(iKj&g�s;��o��mgp��«�|��m�clK�F`� �In&e/�E«3j¸|aomj&sL�pl
�mgheKn"jI�m¶ajvi(eKt�|ajvl/Å.n7j7gm�peK���LiDe/gp�ceK«�t�j1o7É;�agml;n"j1s;|�gpjI�c�GiKl;n7e/�m�clK�ao&É$`�`c`f�c��eYomj�IC|�j&�M�p�ceKt[��gplK¤Kghe/��`
x�`�dfe/ghe/tct�j&t�e/����tc��n7eD�p��lM�Y�mgheKn7����¤+�.e�o�j7�rl/Å[�Yl;s;|�tcj&o�e/gpj�lK���m�clK�aeKt�tc�×e(iDe/�ct�e/«�tcj��ml×n7e/���m|�gpj��m¶ajweMn°�m�ciG�±�´�
l/Åf�ae/ghe/tctcj7t,eK����tc�cn&eD�p��lM�ao�|aom�c��¤�om¶ae/gpj&s%NG�Yj7�YlKgp�L�Q¦I�3j7�<qWd�s;�cgpj&n°�p��iMj&o �°É3�Yj&opomeK¤Kj*NG�aeKopom����¤��2q
d¾
t��c«�ghe/gp�O�k�aeKgpeMs;��¤M�³o7ÉGlKg�eYn7lK��«a���ae/�m�clK�Ll/Å,�m¶�j&�L`
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_<`��G�;o´�pj7�ÀeMn°�p��iG���´���mgheKn7���a¤��c�¸e���|at±�p����gplK¤MgpeK�Y��j1s�j&�GiC�cgplK���Yj7�C���$eK�¸e/���at���n7e/�m�clK�I�ml��pgpeMn"jÙ��gplGn7j&opo�lMg
e/tct�l;n7e/�m�clK�ao�eK�as��Y�c¤KgheD�p��lM�ao��co�lM�;�m�clK�<e/tct���e(iDeK��t�e/«�tcjw���L�m¶aj¸dfe/ghe(iKj7g�s;��o´�pgm�c«�|;�p��lM�F`
 �¶���ovs;l;n"|��Yj&�M�v�c�an"tc|as;j1o¸e�s;j"�he/�ct�j1s²s�j&opn"gp���;�p��lM�²lKÅk�p¶�j]dfe/ghe(iKj&g���gplK¤MgpeK���Y�c��¤��Yl;s;j&tke/�as
�mgheKn7j

ÅÆlKgp�³eD�1`� �¶���ove/tctclD��owdfeKgpe(iMj7g�|<o�j&gpoI�mlEs;j&iKj&t�lM�
�p¶�j7�cgvlD���W�pgpeMn"�c��¤�Å2eMn"�ct����m�cj&oveMn7n7lKghs;���a¤��pl��p¶�j7�cgvlD���
�c�M�pj7gpj&o��poFeK�asugpj�IC|��cgmj&��j&�C�po&`* �¶�j¾�3lMopo��c«��ct����m�cj&oFlFJ$j7gpj&su«G���p¶�j¾iG�com|aeKt��c�&e/�m�clK�FÉ(o�j&�³e/�C�m��nfe/�as!IC|aeK�C�m���peD�p��iMj
e/�<e/tc�C�&j7g¸�Yl;s;|�tcj&o×e/gpj³�<lD��j7gmÅÆ|�t¾j&��lK|a¤K¶Oe/tctclD������¤E|<o�j&gpou�pl
e/�<e/tc�C�&j]e/�asË|a�as;j7gho��pe/�<s§�m¶�j]«3j7¶<e(iC�clK|ag
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x ÓQPSRUTwÖÙØV��W#X��´Õ�ÖQ�vÔ
YZ��Ó�Ö��7Ô�Õ
l/Å��p¶�j³�mgheKn7j&sËom�Go��mj&��`�dfeKgpe(iMj7gue/t�o�lWeKt�tclD��ow�m¶aj�n"|ao��mlM�Y���1eD�m�clK�ÛlKÅ�omlK�Yj]lKÅ��±�ho¸�aeKg��ho¸eKov��j7tctkeMov�m¶aj��tc|�¤[NG���Ll/ÅÙ��j&��ÅÆ|��an"�m�clK�aeKt����m�cj&o&`
�GlLj"ñ;��gpj&opo��ciKj��3lD�rj&g&É\Gaj7ñ;��«��ctc�±�´�
eK�as
�m¶�j]n&e/�aeK«���tc���´�El/Å�j�]]n"�cj7�C�mtc�W¶aeK�as;tc���a¤Lt�e/gp¤Kj��mgheKn7j&ove/gpj�»Kj7�

ÅÆj&e/�m|�gpj&oIeKs�s�gmj1omomj&s��c���m¶�jYs;j1o��c¤K�ElKÅfdfeKgpe(iMj7g1`� �¶aj×n"tcj&eKg�e/�<sE�YlGs�|�tceKgIo��mgp|an°�p|�gpj¸l/ÅkdfeKgpe(iMj7g���t�e(�Go�e
om��¤M���±¡3n7e/�C��gplKtcjI�plD��eKgpsao�eMnh¶��cj7iG���a¤×�p¶�j&omju�peKgm¤Mj"�ho7`fÊFj7��|ao�«�gp�cj�Ga�Ls;j&opn"gp��«3jw�m¶�jv»Mj7�Ls;j&om��¤M���a¶���tclMomlK�a¶C�
«3j7¶��c�as��m¶�j1o�jv�3lK�c�C�po&`

^`_ba�ced
dfe/ghe(iKj&g¸lFJ$j7ghoYe
�Y�c���c�YeKt�o�j7�³l/ÅIiG�cj7��o�lK�Ïe
�mgheKn"jM`S �¶�jL��¶��ctclMomlK��¶G�Û«3j7¶��c�asS�m¶�jEs;j1o��c¤K�S��eMo×�m¶ae/�
s;�MJ3j&gmj&�C���´�G�<j1o�lKÅÙiG�cj7��oIo�¶�lM|�t�s�«<j�o�|��a�<lMg��pj&s���Åf�m¶�j&����gplDiG�cs�jfIM|<e/tc�±�heD�m�ciKj&t���s;�MJ3j&gmj&�C�Ie/�aeKt��;om�co��´�C�3j&o
l/Å�����ÅÆlKgp�Ye/�m�clK�F`³�agmj�IM|aj7�C�mtc�KÉFiG��o�|<e/tc���1eD�m�clK�²�mlGlMtcow�pj7�as²�ml�l#J3j&gv�YeK�G�
s;�MJ3j&gmj&�M�viG�cj7��oul/År�m¶�j³�<e/ghe/tct�j&t
��gplK¤MgpeK� «3j7¶ae(iG�clK|�g1`.Î�j7iMj7gm�m¶�j&t�j1omo&ÉK������orl/Å �mj&�³�m¶ajIn7eMo�j��m¶ae/�rlM��t��YevÅÆj&��l/Å[�p¶�j7� eKgmj�eMn°�p|ae/tct���|aomj&s³«G�
|aomj7gho7`f �¶�jvlK�m¶�j&g�iG��j&��o�e/gpj��plCl]n7lK�Y��tcj"ñ[ÉG�mlGl³om�<j1n"��¡<nulKg���lK��eKs�eK�;�mj1s��pl��m¶�jv|aomj7g��aj7j&sao7`
dfe/ghe(iKj&grs;�MJ$j7gpj7�C�m��eD�pj&o��m¶agmj&jI�´�G�3j&o�lKÅ,iG�cj7��og�
Kih BC@%j%kFl m�D#l E�npo �plYgmj&��gmj1o�j&�C���p¶�jv«3j7¶ae(iG�clK|�g�lKÅ*�m¶aj�e/���at���n7e/�m�clK��e/tclK��¤×�m�c�Yj¸���Ee���e(�³�m¶ae/��j&eMo��ct��
n"lK�GiMj7�;ou�ml
�m¶�jL|aomj7gYeW¤Mj7��j&gpeKt¾|��as;j&gpo��peK�as;�c��¤
lKÅ��m¶�j�e/�a��t���n7e/�m�clK�O«3j7¶<e(iC�clK|ag&`W �³om¶�lK|�t�sOeKtcoml
o�|��a�<lMg���s;j7�peK��tcj&sEeK�ae/tc�;o���o�«G�]�p¶�j�|aomj7gIo�|anh¶EeMo��ae/���mj&gm����s;j7�C�p�±¡<n&eD�p��lM�FÉ<n&e/|aope/tc�±�´��gmj&tce/�m�clK�aom¶��c�ao&É
`�`c`

K�q E*r�s*t�@%u�DFl E'n9o �plY��gmlDiG��s;jw�m¶�jv|��m�YlMo���s;j"�he/�ct[l/Å.�m¶�jv�c�;ÅÆlMgm�³eD�p��lM�Ls��com��t�e(�Kj&sF`
K�v
w @%u x�y l y�D#l E�n�o �plY��gmlDiG��s;j!IC|ae/�C�m���pe/�m�ciKjus�eD�he�`
 �¶�j7z %D8;Ý.@.02-��L02BC� ��o{G<j"ñ;��«at�j�j7�alK|�¤M¶Û�ml§iG�com|ae/tctc�Ûgmj&��gmj1o�j&�C�×e
t�e/gp¤KjLe/�YlK|a�M�Yl/ÅI���;ÅÆlMgm�³e/�m�clK�

e/�<s³�mlY«3jw�m¶�jugpj"ÅÆj7gpj7�<n"j�ÅÆlMg��m¶�j!IC|ae/�C�p�±�heD�m�ciKjue/�<e/tc�Gom��o7`Ù �¶�j ?A@#BC@�D�EFB|D#l E�n n"lM�aom�co��po�l/Å.e��p���Yjvs;��e/¤MgpeK�
�����m¶§lK��j×t��c��j×ÅÆlKguj&eMnh¶Wgmj&��gpj&omj7�C�mj1sElK«;¿´j1n°�1`¸ �¶�j��´�G�3j&owl/ÅrlK«;¿´j1n°�pous;��om��tce(�Mj&sE«G�Edfe/ghe(iKj&g�e/gpj×n7t�lCo�j&t��
gpj7t�eD�mj1sL�ml³�p¶�j��<e/ghe/tct�j&tF��gplK¤Kghe/�Y�Y�c��¤Y��l;s;j&t.n7lK�an7j7�;�ho�eK�asL�ml��m¶�j¸j7ñ;j&n"|��m�clK�Egpj&omlK|�ghn"j1of�Æ��gpl;n"j1omomlKgho}�"`
¯�²�m¶�j�¡agho´�u¤KgplK|a�FÉ$�m¶�jYlM«;¿´j&n"�poun"lM�ao���s;j&gmj1s
e/gpj.��~ �#�3ë����}~/î��2ï/ð��:df�peMo�»E�c�Ëdfe/ghe(iKj7g��mj7gp�Y���alKtclK¤K���"Éfî�~[���
e/�<sEî��O�mé ~#�/`¾��t��m¶�lM|�¤K¶Ldfe/ghe(iKj7gÙ��o���lKgp�³e/tct���|aomj&sY�pl×iG��o�|aeKt��c�7jIe�om����¤Mt�jwe/���at���n7e/�m�clK�FÉC�±��n7eK��s;��o��atce(���m¶aj
n"lM�an"|agmgpj7�C�fj"ñ;j&n7|;�m�clK�YlKÅ[omj7iMj7ghe/t;e/�a��t���n7e/�m�clK�ao&ÉKj1eKnh¶�l/Å$�m¶aj7��n7lK�aom��o´�p����¤vlKÅ$omj7iMj7ghe/tG�heKom»Go¾���±�p¶³��|�t��m�c��tcj
�m¶agmj1eKs�o&`
 �¶�jE�c�;ÅÆlKgp�³eD�p��lM���c���m¶�j
¤Kghe/��¶���n7oYiG�cj7� n"lM�ao���o��po³lKÅI�p¶�gmj&jEj7tcj7�Yj7�C�ho7�
e§�p���Yj
s;j&�<j&�as;j&�M��i(eKt�|aj

ÅÆlKgIj&eMnh¶Egmj&��gmj1o�j&�C�mj&sLlM«;¿´j&n"�&É+G<e/¤Co��m¶<eD�wn7lKgpgmj1o��3lK�<s��pl���|a�M�p|ae/t,j7iMj7�C�po����±�p¶����§e³gpj7��gpj&omj7�C�mj1sLlK«;¿´j1n°�&Ée/�<s�n"lM���×|�����n7e/�m�clK��tc���aj&o��m¶ae/��gpj7t�eD�mj
�m¶�jËs;��o��atce(�Mj&sÏlK«�¿´j&n°�ho7`� �¶�j§iC��om|ae/tc���1eD�p��lM��n"lK�C�pgmlMt��Yl;s;|�tcj
s;j7�mj7gp�Y���aj&o�¶�lD�Àj&eKnh¶Ll/Å.�m¶aj&omjwj&t�j&�Yj7�C�po�eKgmjus;��o��atce(�Mj&s[`f �¶�jvj1omomj7�C�m��e/tFnh¶alK��n"j&o�eKgmj��

K�q l��UE��#E#jFE w �#E w s�D[@%u�t�E�o s;��o��atce(�Mj&s§eKove�ÅÆ|��an"�m�clK�Ël/Å��m�c�Yj³lKgvj7�<n"l;s;j&s§�c�§n7lKtclKg1`³��|�gm�m¶�j&gm�YlMgmjMÉ
�m�c��j¸eK�as��YeK¤K�����m|<s;j¸omn&e/tcjwn&e/��«3j¸nh¶ae/��¤Mj&s]�ml³�7lGlM�æ�m¶�jviG��o�|<e/tc���1eD�m�clK�*`

K�� u @��#y!o s;��om��tce(�Mj&s�lKg���lK��eK�as�n"lMt�lMg&`
Ki�|� �f�ft w l m�@�s}l ��w o s;�com��t�e(�Kj1s�lMg���l/�1`
 �¶�j�iG��o�|<e/tc���1eD�m�clK�Y�Yl;s;|�tcj�«�tc���<s;t��Ygpj7��gpj&omj7�C�ho.�m¶�jIi(eKt�|aj&o¾eK�asYj7iMj7�C�pok�aeKopo�j1s×�ml¸���&ÉC���±�p¶�lK|���eKopom��¤M�OH

�c��¤Y�ml³�p¶�j7� e/�G����gmj'H n7lK�an7j7�ciKj1s�omj7�³e/�C�m��n7o&`r �¶a�co���tce(�;o�eY»Mj7��gplKtcjv�c���m¶�j!G<j"ñ;��«a��tc�±�´��l/ÅÙ�m¶ajv�mlGlKtQ`r �¶aj
omj7�³e/�C�m��n7oIl/Åk�m¶�jYs;��o���t�e(�Kj1sE�c�;ÅÆlKgp�³eD�m�clK�e�2eKn"�m�ciG�±�´��l/Å�e]�p¶�gmj1eKs[É[n&eKnh¶�j×����opo�j1o7É[omj�IC|�j7�<n"j�lKÅ¾ÅÆ|��an"�m�clK�ao
n7eKt�tcj&sFÉ�`c`�`��§tc��j1oI�c�²�m¶�jY�Y���<s
lKÅ¾�m¶�jY|aomj7g1`¸dfe/ghe(iKj&g�om�<j1n"��¡aj&oue��mgheKn"j�ÅÆlKgp�³eD�u«�|;�v��l�eKn°�p|ae/tfomj7�³e/�C�p�cn&o
ÅÆlKgr�m¶aj�j7�<n"l;s;j&s]i(eKt�|aj&o&`.½�¶<eD�r����lFJ$j7gho¾��ore×o�j7�rl/ÅF«a|���t�s;�c��¤�«�t�l;nh»;oU�:o�j&�³e/�C�m��n��Yl;s;|�tcj��¾�ml×��gml;n7j&opof�m¶aj
�mgheKn7j�«3j"ÅÆlMgmj��m¶�jwiG�com|ae/tc�c�&eD�p��lM�]��gpl;n"j&opo&`.ÃIj7�3j7�as�����¤�lK��¶�lD���KlM|]¤Kj&��j7gheD�pj��m¶aj��pgpeMn"jIeK�as]n7lK��«a����jI�m¶aj
«�|��ct�s;���a¤³«�t�l;nh»;o&É;�KlK|�n7eK��¤Mj"��e�¶G|�¤Kju�G|���«3j7g�l/Å.s���J$j7gpj7�C��omj7�³e/�C�m��nw�³e/¤K�a�±�p|as;j&o&`
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 �¶�j
omj7�<e/gheD�m�clK�S«<j7�´�rj&j7�Ï�p¶�jWiG�com|aeKt��c�&e/�m�clK����l;s;|at�jW��¶a�cnh¶�n"lM�C�mgplKt�oY¶�lD�ò�plºs;��o��atce(�ºsaeD�peÛeK�as��m¶aj
omj7�³e/�C�m��nY�Yl;s;|�tcj���¶���nh¶Os;j"�pj7gp�Y����j1ou�m¶aj�iDe/tc|�j³iG�com|aeKt��c�7j1sËlFJ$j7gho¸e.Gaj"ñ;�c«��ct����´�§eK�asËj"ñ;��gpj&opom��iMjYeK«<lDiMj
�m¶<e/�LÅÆgmj�IC|�j7�C�mtc�]j&�an"lM|��C�mj7gpj&s��c�LlK�m¶�j&g��mlGlKt�o&`
dfe/ghe(iKj&g�omj7�³eK�M�p�cnW��l;s;|at�j²�coLo´�pgm|<n°�m|agmj1s�eKo�eO¶���j&gpeKgpnh¶G�OlKÅvÅÆ|��an"�m�clK�ao���¶��cnh¶Àe/gpjWn"lK�Y�3lMomj&s��pl

n"lM�Y��|;�mj¸�m¶�j×i(eKt�|aj¸�aeKopomj&sL�ml]�m¶�j×iC��om|ae/tc���1eD�p��lM�L�Yl;s;|�tcjK`�·reKnh¶�tcj7iKj&t*lKÅ.ÅÆ|a�an°�p��lM�
n"lMgmgpj&om�<lM�as�o��pl³�m¶aj
¶��cj7ghe/ghnh¶���n7e/t�o��mgp|an"�m|�gpj�l/Å$�m¶aj���gpl;n"j&opof�Yl;s;j7t<lK�³��¶���nh¶]dfe/ghe(iKj&g,gpj7tc�cj&o&`.�alKg¾j7ñ;eK�Y��t�j��,��¶aj7�]s;��o��atce(�G�c��¤
�m¶agmj1eKs�o&ÉDe��m¶agmj1eKsuÅÆ|��<n°�m�clK��n"lM���a|;�mj1o*ÅÆgplK�Ç�p¶�jrgpj&n7lKghs�o[�p¶aeD�Ùs;j&opn"gp�c«<jk�m¶�jr�m¶�gpj&eMs¸eKn"�m�ciG�±�´�MÉ(�m¶�j�iDe/tc|�j¾�pl
«3j��aeKopomj&s�ÅÆlKg¾iG��o�|aeKt��c�&e/�m�clK��£M��¶�j7�]s��com��t�e(�C�c��¤w�peMo�»;o&ÉD�m¶aj��m¶�gpj&eMs×ÅÆ|��an°�p��lM�³�coke/����tc�cj&s��ml¸eKt�t��m¶�j��p¶�gpj&eKsao
l/Å$�p¶�j��peMo�»Ye/�<s³ew�peKom»×ÅÆ|��an°�p��lM�³�cok|aomj&s��ml�gmj1s;|an"j��m¶�lCo�j�iDe/tc|�j1of�ml¸�m¶�j�lM��j���¶���nh¶³gpj7��gpj&omj7�C�po.�p¶�j��heKom»\£
��¶�j&�
s;��o���t�e(�G���a¤]��gplGn7j&opo�lMgpo&Éae³�agml;n"j1omomlKg�ÅÆ|��an°�p��lM�
��o�eK����tc��j1s��mlLe/tctF�m¶aj��p¶�gmj1eKs�o��m¶ae/�wn7lKgpgmj1o��3lK�as��pl�peMo�»;o�eKt�tcl;n7eD�pj&s��ml��m¶<eD����gpl;n"j&opomlKg1`
qWeK�C�×iG�com|ae/tc�c�&eD�p��lM���mlGlKt�of�c�an"tc|as;jwew¡at±�pj7gp���a¤¸�YlGs�|�t�j��ml¸gpj&s;|<n"j��m¶ajIe/�YlM|��C�¾l/ÅFs;��o���t�e(�Kj1s����;ÅÆlMgm�³eFH

�m�clK�*`,¯�³dfe/ghe(iKj&g&É1�p¶�j�¡at��mj7gp�c��¤u��l;s;|at�j���of�c�×ÅÆgplK�C�fl/Å3�m¶aj�o�j&�YeK�C�m��nrlM��jK`Ù �¶�j�gpj&om|�t��¾�cofeMs�s;j&s¤Gaj7ñ;��«��ctc�±�´�
�c���p¶�jv¤Kj&��j7gheD�p��lM��lKÅ,�p¶�jui(eKt�|ajvgmj7�m|�gp��j&s�«G�³�m¶aj¸o�j&�YeK�C�m��nu��l;s;|at�jM`
£rlK�×«��c�����a¤EiKj7gp�Ëo��c�Y��t�jLo�j&�³e/�C�m��nYÅÆ|��an"�m�clK�ao¥�2om|���É¾o��c¤K�*É,�pgpeMn"j iDeKt�|�j eKo �co&É�`c`c`�`��°É¾e/��j&eMnh¶Ût�j&iKj7tQÉÙe

�mgpj7�Yj&�as;lK|<ofj"ñ;��gpj&opo��ciKj��3lD�rj&gfgmj1o�|�t��po&`Q�rj1o���s;j1oÙ�m¶�j��´�C�a�cn&e/t;��gpl;n"j&opomlKg.�m�c�Yj�s;��e/¤Kghe/��É/���k��oÙÅÆlKgkj"ñ�e/�Y��tcj
�3lMopo��c«�tcjI�pl]s;��o���t�e(�\�

K  �¶�ju¤KtclK«aeKt[�ae/ghe/tct�j&t���om�æ��gmlK¡atcjwlKÅ,�p¶�j¸e/�a��t���n7e/�m�clK�F`
K  �¶�jw�ml/�he/tF�3j7gI£�drÍ¢n"lK�<o�|��Y�;�p��lM����¶�j7�Eomj7iKj&gpeKta�heKom»;o�o�¶aeKgmjve���l;s;jM`
K ��iKj&gpeK¤KjIgmj1eKs;�ZIC|�j&|�jut�j&��¤/�p¶�l/ÅÙgmj1eKs;�Y�heKom»Go���¶aj7�Eo�j&iKj&gpeKt<�heKom»;o�om¶aeKgmjve���l;s;jK`
K  �¶�ju���ao��peK�C�pe/�aj7lK|<o�n"lK�Y�×|�����n7eD�p��lM��tclMeMs�¤Mj7lK�Yj7�mgp�cn&e/tct��]e(iMj7ghe/¤Kj1s³lDiKj&g�e×¤M��iMj7���m�c�YjK`
K  �¶�juj7iKlMt�|��m�clK�Ll/Å.�m¶�jviDe/tc|�jul/ÅfeYo�j&t�j1n°�pj&s�i(eKgm��e/«at�jMÉ[`�`c`
 �¶�jWs;j7Å2e/|�t��]¡at��mj&gm�c��¤ºeK�asÏo�j&�³e/�C�m��n�ÅÆ|��an"�m�clK��omj"�m�m�c��¤Ol/Åw�m¶ajE�mlGlKtIgmj1o�|at±�ho³���Ï�p¶�j
ope/�Yj��´�G�<j
l/Å

ÅÆ|��an"�m�clK�aeKt����´��lKÅ3�³eK�C�×l/�p¶�j7g¾iG��o�|<e/tc���1eD�m�clK�×�mlGlMtco&`.�Ï�×|anh¶Y¶��c¤K¶�j&gko�j&�³e/�C�m��n��<lK�mj&�M�p�ceKtan7eK�Y«<j�lM«;�peK����j1s
�����m¶�t��c�Y�±�pj&s��mghe/�c���c��¤a`
¦�_���a�§©¨�ª¬«U®¦¯a��A_ �Va�±°�a|¨O�A_²§|d
dfe/ghe(iKj&g�lFJ$j7gho�e�iKj7gp�¥Gaj"ñ;�c«�t�j��Yj&nh¶aeK����o�� �mlLn"lM���a|;�mj�e/�asWs��com��t�e(��e�tceKgm¤Mj¸�G|���«3j7gwl/Å¾�3j7gmÅÆlKgp�³e/�an7j
�c�as;��n"j&o�e/�asLs;j7gp�ciKj&s��Yj"�pgm��n7o�ÅÆgplK�æ�p¶�ju�mgheKn7jK`
 �¶�j&gmjw�co�e�¡agho´��tcj7iKj&t$l/Å,omj7�³e/�C�p�cnIÅÆ|��an"�m�clK�ao���¶���nh¶LlK«;�he/�c�]�m¶ajwiDeKt�|�j1o�����ÅÆ|��an"�m�clK��l/ÅF�p���Yjvs;�cgmj1n°�pt��

ÅÆgplK���m¶ajwgpj&n7lKghs�or�����m¶�jw�mgheKn7jK`f�¢o�j1n"lM�as³tcj7iKj&t$l/Å.omj7�³eK�M�p�cn�ÅÆ|��an"�m�clK�ao�n&e/��«<jwlK«;�he/�c��j&s�«G�]n"lM��«��c���c��¤
�2eMs�s[Éas���iG��s;jKÉF`c`c` ���m¶ajuÅÆ|��an°�p��lM�ao�lKÅ*�m�c�Yj�n"lM�Y��|;�mj1s�«G���m¶�ju¡agho���tcj7iMj7tQ`
��lMgfj"ñ�e/�Y��tcjKÉCo´�he/gm�m�c��¤v�����m¶]eu���c�as;lD�S�m¶ae/�kt�lGlM»GokeD�f�m¶aj�n"�;n"tcj&okn"lK|a�M�pj7gkeK�asYe/��lK�m¶�j&g¾���c�as;lD�S�m¶ae/�

tclClM»;o�eD�×�m¶�jL�c�ao´�pgm|<n°�m�clK�<o×n7lK|��C�mj&g&ÉÙ������o×�<lComom��«at�j��ml²eK����tc�§�m¶�jLo�j1n"lK�<sÛt�j&iKj&trlKÅ�o�j&�YeK�C�m��n³ÅÆ|��an"�m�clK�ao
�c�OlKghs;j7g¸�ml
lM«;�peK���Oe
s;j7gp��iMj&sË�Yj"�pgm��n]tc�c»Kj]¯�ao��mgp|an"�m�clK�ao��<j&g³£r�;n"tcj]«G�Ûs;�ciC��s;�c��¤W�p¶�lMomj³�´��lW���c�as;lD��o&`
��t��m¶alK|�¤M¶��p¶�jw�mgheKn"jus;lGj&om�Fç ��n"lK�C�he/�c��e/�G�]n7lK|��C�mj&g�eK«<lM|;��´d�£IÉG����n"lK|atcs�«<jvn"lM�Y��|;�mj1s]ÅÆgplK� �m¶�jvn"�;n7t�j1on"lM|��C�mj&g�e/�as����<o´�pgm|an"�m�clK�ao�n7lK|��C�pj7g1`
³�´ ª¬«&¨�_ ¨Oª�¨O_b�Va`ª¬«UªQµb¶(d%_²d
ªwtclK«aeKt�IM|<e/tc�±�heD�m�ciKj¸s��com��t�e(�]l/Åfe/���at���n7e/�m�clK�L«<j&¶ae(iG��lM|�g��co��al/��om|O]]n"�cj7�C���ml]s;ghe(�Àn7lK�an7t�|<o��clK�ao�lM����¶�j7gpj
�m¶ajW��gplK«�tcj7�³o³e/gpjElKg³¶alD�ò�plÛ���Y��gplDiKjL�m¶aj
n"l;s;jM`ÀÃIj"�peK��tcj&sÏ�G|��×«<j&gpo�e/gpjL�aj7j&s�j&s��mlOom|ao��peK���Ï��¶ae/�
l/�p¶�j7gp����o�jve/gpjuo�|�«�¿´j&n°�p��iMju���Y��gpj&opo��clK�<o7`
 �¶�jUIC|aeK�C�m���peD�p��iMj�e/�<e/tc�Gom��of�YlGs�|�t�jIl/ÅFdfe/ghe(iKj&gÙlFJ$j7ghof�m¶aj��3lMopo��c«��ct����´���pl¸lK«��pe/�c�]�c�;ÅÆlKgp�³eD�p��lM��lM�³�m¶aj

|aomj7gfomj7tcj&n°�pj&s�o�j1n°�p��lM�×lKÅa�m¶aj�iC��om|ae/tc���&j&s×e/����tc��n7eD�p��lM�×eK�as��c�an7t�|as�j&of��omom|�j1o.om|anh¶YeKo.«3j7�c��¤ve/«�tcj��mlu�Yj&eKom|�gpj
�m�c�Yj&o&Éan"lM|��C��j7iKj&�C�po&É�n"lK�Y��|��mju�m¶aj¸e(iKj7ghe/¤Mj�iDe/tc|�jul/Å.�m¶aj¸s;�com��t�e(�Kj1s]�³e/¤M���±�p|as;jMÉ�`c`�`
 �¶�j�IC|ae/�C�p�±�heD�m�ciKj�eK�ae/tc�;o���o,ÅÆ|��an"�m�clK�ao¾eKgmj�eKtcomlve/����tc�cj&sYeDÅ �pj7gÙ�m¶aj�o�j&�YeK�C�m��n���l;s;|at�j��c���m¶�j�ope/�Yj���e(�

eKo��m¶�j×iG�com|ae/tc�c�&eD�p��lM����l;s;|at�jM`���¤Ce/�c�W¶�j7gpjKÉ<iKj&gm��o��c�Y��tcjvÅÆ|��an"�m�clK�ao·�2e(iMj7ghe/¤KjMÉan"lM|��C�&É.`�`c`c` ��e/���m¶a�coIt�j&iKj&t
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YZ��Ó�Ö��7Ô�Õ
n"lM��«��c��j1s������m¶��m¶�jv�3lD��j7g�l/Å,�m¶�jvomj7�³e/�C�m��nw�YlGs�|�t�jugpj&om|�t����c�Ee�t�e/gp¤KjwiDe/gp��j7�´�³l/ÅÙo�|��a�<lMg��pj&s���j1eKom|�gpj&o&`�GlM��juj7ñ;eK�Y��t�j1o�e/gpj#�

K d¾gpj&n"��omj��p���Yjv«3j"�´��j7j7���´��l�j&iKj&�M�ho!�Æj&iKj7�L��Å.�p¶�j7��e/gpjwiMj7gp�]s;��o´�he/�C� �
K Î�|��×«<j&g�l/ÅÙ��j1omope/¤Mj&o�omj7�C��«<j7�´�rj&j7�L�m�c�Yj!¸^e/�as�Ð
K ��iKj&gpeK¤Kjv£�dkÍ¢|;�p��tc���1eD�p��lM��«3j"�´��j7j&���p���Yj!¸^eK�as]Ð
K Î�|��×«<j&g�l/ÅÙj7iKj&�C�po�l/Å,�´�G�<jv��lM����gpl;n"j1omomlKg�½â«<j7�´�rj&j7���m�c��j!¸^eK�as�Ð
K ��iKj&gpeK¤Kjv£�dkÍÇ�m�c�Yjv«<j7�´�rj&j7���´�rl³n7lK�Y��|��a�cn&eD�m�clK�<o
K ��iKj&gpeK¤KjIj"ñ;j&n7|;�m�clK�L�m�c�Yjvl/Å,�m¶�j¸s;�MJ$j7gpj7�C��ÅÆ|��an"�m�clK�ao

¹ ´ µ ¨�_b��µba¯¨O��ª¬§\a�d
¯�WlMgps;j&g��pl�om|����3lKgm�un7lK�Y�ae/gheD�p��iMj¸e/�aeKt��;omj&o&É<om���×|�t��pe/�aj7lK|<o�iG��o�|aeKt��c�&e/�m�clK�ElKÅko�j&iKj7ghe/t*�mgheKn7j&o���oI��j7j1s;j&s[`
dfe/ghe(iKj&g�n&e/��n7lK�an7|�gmgpj7�C�pt��ºs��com��t�e(�º��|at±�p����tcjW�pgpeMn"j1o7É��³e/»G�c��¤Û�<lComom�c«�t�j��plO|aomjE�m¶aj
omeK�YjWomn&e/tcj&o]eK�asom�C�<nh¶�gmlM���c�7j&s�e/���c�³eD�p��lM���c�Eo�j&iKj7ghe/t$���c�as;lD��o&`
 �¶���o���|�t��m�MHQ�mgheKn"jwÅÆj1eD�m|agmjvom|����3lKgm�po�s;j7�pe/�ctcj&s�n"lM���<e/gp�comlK�ao�«3j"�´��j7j&���
K  ��rl�iKj&gpom��lM�ao�l/ÅfeYn"l;s;j
K �rj&¶ae(iG��lMgrlM���´��lY�³eKnh¶��c��j&o
K Ã��MJ3j&gmj&�an"ju«3j"�´��j7j&���´��lYgm|a�ao
K ¯�OGa|�j&�an"jul/ÅÙ��gplK«�tcj7�Áo��c�7j
£rlK�Y�aeKgm��omlK�aor��¶���nh¶LlK�m¶�j&gm����omjweKgmjuiKj&gm�]om|�«;¿´j1n°�p��iMjvlKg�n"|��×«<j&gpomlK�YjM`

º¢´ d#¨O¡V°»_�¼|ª�¨�_�¡V«
ÃIj7iKj&t�lM���c��¤Ie��mlGlKtG��¶���nh¶×ÅÆ|�t±¡<t�t�o,�m¶�j���j&j&s�o.l/Å3j7iMj7gp�w|<o�j&g,��o.gpe/�m¶�j&g.�c�Y�<lComom�c«�t�jM`*¯�����m��e/tctc��dfe/ghe(iKj&gFe/�c��j1s
eD�wo�|��a�<lMg��p����¤]�m¶�j×��gmlK¿´j&n"�po�n&e/gpgm�cj&sLlM|;�IeD�f½ ö H ÷ õ eKo��ae/gm��lKÅ¾lK|�g�gpj&omj&eKgpnh¶EeK�asEo�j&gmiG��n"j¸eMn°�m�ciG�±�p��j1o7`¦I��j×lK«;¿´j1n°�m�ciKj�l/Åf�m¶aj�s;j1o��c¤K�E��eKo��ml���gplDiC��s;j�omlK�Yj�om|����3lKgm��ÅÆlMgIj7ñ;�<j&g��w|ao�j&gpo�¶ae(iG���a¤]��j7���aj7j&saoIeK�as
���ct�tc���a¤Y�ml³j"ñG�pj7�as��m¶ajvÅÆ|��an"�m�clK�aeKt����m�cj&o�lKÅÙdfeKgpe(iMj7g1`.�alKg��p¶��co���|�gp�<lCo�jMÉadfe/ghe(iKj&gr��o�s;��o´�pgm�c«�|;�pj&sL�����m¶��m¶aj
�3lMopo��c«��ct����´�]l/ÅÙ�3j7gho�lM�ae/tc���&���a¤��p¶�ju�´�rlY�Yl;s;|�tcj&o��p¶aeD����gplDiG�cs�jI�p¶�jvj"ñ;��gpj&opom��iMjweK�as�eK�ae/tc�;o���o��<lD��j7g1`
����gpl;n"j&s�|�gpeKtf���C�pj7gmÅ2eKn"jY��ov��gplDiG�cs;j1s
�c�Ûo�|<nh¶Ëe���e(���m¶<eD�×eL|aomj7g�n&e/�FÉ,���±�p¶Ûe�t��c�Y�±�pj&sËj�J$lKgm�&É,t��c��»

�c�M�pl¸���po�dfe/ghe(iKj7gÙiMj7gho��clK���m¶ajIeKn"�m|aeKt�ÅÆ|��<n°�m�clK�<e/tc�±�´����j7j1s;j&sF`Ù .e/»G�c��¤¸�c�C�ml�eMn7n"lM|��C�¾�m¶aj�«�|��ct��r�c��o�j&�³e/�C�m��n
ÅÆ|��an"�m�clK�ao�eK�as�e/�<e/tc�Gom��o³ÅÆ|��an"�m�clK�ao�eK�as��p¶�j7�cg�gpj7t�eD�p��lM���mlº�m¶�j§¶��cj7ghe/ghnh¶���n7e/t���gml;n7j&opo��Yl;s;j7tue/�<s��m¶aj
�3lMopo��c«��ct����´��lKÅÙn7lK��«a�����c��¤��m¶aj7� ���Ee��mlK�peKt�tc��lMg��p¶�lK¤MlK�aeKt<��e(��eD��j1eKnh¶Lt�j&iKj&t:ÉaeY|<o�j&g�n7e/��lM«;�peK���Ee�tceKgm¤Mj
�G|���«3j7g�lKÅ.�aj7�¢o�j&�YeK�C�m��n7o�«G��s;j&iKj7tclK�a����¤�iKj&gm��o��c�Y��t�ju�Yl;s;|�tcj&o&`
���al/�m¶aj7g�eKom�<j1n°����¶�j7gpj��p¶�ju|aomj7ghok�³e(�³¶ae(iMj��3j7gho�lM�ae/t3��gpj"ÅÆj7gpj7�<n"j&or��or�c��o�j7���m�c��¤Yn"lMt�lMgk�he/«�tcj&o&`fqElKgpj

�c���3lKgm�peK�C�k�cok�m¶aj��<lComom�c«���tc���´�×�pl�om�<j1n"��ÅÆ�×�p¶�j��pj"ñG�m|<e/taiDeKt�|�j1okeMomoml;n"��eD�mj1s����±�p¶³�m¶�jIiDe/tc|�j&okj7�an7lGs�j&s³�c�³�m¶aj�mgheKn7jK`f��tct[�p¶��co��co�eMnh¶��cj7iKj1s³�p¶�gmlM|�¤K¶�eYo��c�Y��tcjv«�|;���3lD�rj&g�ÅÆ|�t -M'<!�¾Ùß<+,%D8;#&0:'<!¿¾Ù92B `
£rlK��¡a¤K|�gheD�p��lM�
¡<t�j1o�e/gpj�om���Y��tcjKÉÙ«�|��×iKj&gm�²|aomj"ÅÆ|�tr¡atcj&o¸��¶a�cnh¶Ûtcj"�ho¸�plE�m¶�j�|ao�j&g×n7|ao´�plK�Y�c�7j]¶���o°µ(¶�j&g

j7�GiG�cgmlM���Yj7�C�&ÉCome(iMj(µ(gpj&o��mlMgmj�e¸omj&opom��lM�FÉa`c`�`f��tcomlaÉC�rjwn7eK�]nh¶ae/��¤Mj�omlK�Yj�s;j7Å2e/|�t��rlM�;�m�clK�ao�e/�<sYgmj1s;j"¡a�aj��m¶ajj7�GiG�cgmlM���Yj7�C�&`
 �Ù�coÙ�c�Y�<lMg��he/�C�,�plI»G��lD�Se/�as×|aomjk�p¶�j&omjk¡<t�j1oÙ«<j1n7e/|<o�jr�m¶�j&�¸�³e/»Mjrj1eKom��j&g*�p¶�j�s�e(�u�rlMgm»v�����m¶Ydfe/ghe(iKj&g&`
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Change the colors table :
      - number of colors
      - label
      - RGB values

Specify textual values to user events:

-specify its gradient color
- specify its textual value/label
- specify its values

Specify each row name
for each object/level.

�.��¤M|�gmjYbM`�b��ÙdfeKgpe(iMj7g�£rlK�;¡a¤M|�gheD�m�clK�L�.��tcj

ÀfªQ��ÁVa�¨O��ª¬§\a�d
��gmj�IM|a��gpj7�Yj7�C�IÅÆlKgudfe/ghe(iKj7g���eKo��m¶ae/�I�p¶�j���¶�lKtcj×lM�<j&gpe/�m�clK�ElKÅ¾�m¶�j×�mlGlMt,¶aeMo��pl�«3j�iKj7gp��Å2eKo��w�c�WlKghs;j&g
�ml��³e/»MjI����|aomeK«�tcjweK�as�n&e/�aeK«�t�jI�ml��³e/�c�C�pe/�c�]�p¶�jvs;j7iMj7tclK�3j7g��c�M�pj7gpj&o��&`f©�eK�as;tc���a¤��pgpeMn"j&or�c���p¶�jugpeK��¤KjIl/Å
�mj&�C�m¶ao��plY¶C|a�as;gpj&s�o�lKÅÙq7���co�eK���c�Y�<lMg��he/�C��lK«�¿´j&n°�p��iMjul/Å.dfeKgpe(iMj7g1`·keMo��������as�lD�Ïs����Yj7�<o��clK���c��¤<É/ÅÆlKgp��e/ghs×eK�asY«aeKnh»G��e/ghs×eK���c�Ye/�m�clK�FÉM�7lGlK�Y�c��¤¸e/gpj�om|����3lKgm�mj&sF`Ù�Gj&iKj&gpeKt
���c�as;lD��or���±�p¶Ls;�MJ$j7gpj7�C��opn7eKt�j1orn&e/��«<jus;��o���t�e(�Kj1s]om���×|�t±�he/��j&lK|aomtc�Yom|����3lKgm�m�c��¤�¤KtclK«aeKt©IC|aeKt����pe/�m�ciKjIgmj7ÅÆj7g²H
j7�<n"j&oveK�as§s;j"�he/�ct�j1s§eK�ae/tc�;o���o&`�·kiKj7�§lK�§iKj&gm�Et�e/gp¤Kj×�mgheKn7j&o&É[�m¶ajÂIM|<e/�C�m���pe/�m�ciKjYe/�aeKt��;om�covn&e/�§«<j³n7eKgmgp�cj&s
lK|��¸���±�p¶Û¤Kgpj&eD�v��gpj&n7�com�clK�§«<j1n7e/|<o�jY�p¶�j]o´�he/gm�m�c��¤We/�<s²j&�as§�<lM���C�hovl/Å��m¶�j�e/�aeKt��;om�covn&e/�Ë«<j]omj7tcj&n"�mj1s²lM�
s;�MJ3j&gmj&�C�������as�lD��o7`
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Ç�ª¬§�È�ª�ÁVaÉUa�d�§\�A_b�U¨�_b¡V«
 �¶�j¸�<eKnh»De/¤Mjv�coIs;�co��mgp�c«�|;�mj1sE�c�
n"lM���agmj1omomj&s��peKg�ÅÆlMgm�³eD�{�Æ¡atcj ?A@#BC@�D�EFBËÊÍÌ¬Ì¬ÌUÎ s�@#B�Î �#Ï É3��¶aj7gpjfÐZÐZÐ �co��m¶aj
��t�eD�m��ÅÆlKgp�Â�°`¾ ,lY|����aeMnh»]�±�1É�j"ñ;j1n"|;�pjuÅÆgmlM�æ�m¶�j¸s�j&om��gpj&s��peKgm¤Mj"��s;�cgmj1n°�mlMgm�Y�p¶�juÅÆlKtctclD������¤³n7lK�Y�³e/�as�t��c��j��

Ñ%Ò%Ó�Ô©Õ�ÖØ×�ÙeÚ�Û�ÜOÛ�Ý�Þ�ÜA×Fß�ß�ß�à áOÛ�Ü&à Ñ�Ôãâ�á�Û�ÜØ×#ä%ÝOå�×
 �¶�ju|����<eKnh»G���a¤��agml;n"j1omo����ct�t,n"gpj&eD�pjwÅÆlK|�g�s;�cgpj&n°�plKgp��j1o�lK���m¶�j¸n7|�gmgpj7�C��s;�cgmj1n°�plKgp�7�2omj7ju�peK«�tcj�x;`cb��°`

«���� £rlM�C�pe/�c�ao��p¶�jv«��c�ae/gp�³¡atcj&o�lKÅ ?A@FB�@�D�EFB s;��o��mgp��«�|��m�clK�F` �¶a�co�s���gpj&n"�mlKgp�]n"lM�C�pe/�c�ao��p¶�j¸dfe/ghe(iKj&gk«��c�ae/gp�KÉ j[@#BC@�D�EFB ¡at�jMÉ
�p¶�j � � �S@%j�æ|u E «����<e/gp�7� �ml]n7lK�GiKj&g����mgheKn7j&o�ÅÆgplK�òeMomn7���$�pl
«a���aeKgm�]ÅÆlKgp�Ye/� ��eK�as]�p¶�j ?A@#BC@�D�EFBVu l m�E w y�E!�%@�EF� �Aw � j[@FB�@�D�E#BC� �°`

j"�pn £rlM�C�pe/�c�ao�¡atcj&o�gmj&tce/�mj&s��ml��
H¾�m¶�j¸dfeKgpe(iMj7grt���n"j&�ao�j1o7`
H¾�m¶�j¸opn"gp�c�;���mlYtceK|��anh¶��m¶�j¸dfeKgpe(iMj7g�s�e/j&�YlK�ç� j[@FB�@�D�E#BC�©Î y�k �°`
H¾�m¶�jvtclK¤×¡atcjuÅÆlKg�dfeKgpe(iMj7grsae/j7�YlM�¢� j�@#BC@�D�EFB��©Îèu � � �"`Hre/�Lj"ñ�e/�Y��tcjul/ÅfeYdfe/ghe(iKj7g�n"lM�;¡a¤K|agpe/�m�clK�]¡<t�jÂ� j#m*é E*rF@%�fj%u E�Î�j#m*é �"`
 .e/«�tcj¸x;`cb#�fdfeKnh»De/¤MjIs;j1omn7gm�c�;�p��lM�F`f¯�ao��pe/tct�eD�m�clK�*`

ê�«Sd�¨�ª¬µ²µbª�¨�_b¡V«ãd%§\�+_b�(¨
¯�Ûdfe/ghe(iKj&gI¶�lM�Yj³|����aeMnh»Kj&s²«aeMo�j]s;�cgpj&n°�plKgp�KÉ[�p¶�j7gpj³��o¸eEomn7gm�c�;�¸�aeK�Yj&s 02!.67#18�929�ë�61@ ��¶���nh¶Ën7gmj1eD�pj&ow�m¶ajopn"gp���;���pl³tceK|��anh¶��m¶�j¸dfeKgpe(iMj7gktc��n"j7�<o�jvs�eKj7�YlK�F`
Í�omju�±��«G�³�´�G���c��¤��

Õ�Ó\ì�á�ÛOí�í�à}ì�î ï[ÖAÛ�Ü�Û�ÝOÞ�ÜAðFîAñ�ò\ÞOð�ó©Õ�ÜOÞAÙ�á�ñ#Ü�ô�õ»ö²ì[ô©ì[á�Þ�ò©÷
 �¶���of���ct�t3n"gpj&eD�pj��m¶�j XÙ02!¬ø�Ý.8;%D8MJ<BC%�ë�61@ om¶�j&t�taopn"gp�c�;�U�2omj7j��p¶�j�ÅÆlKtctclD������¤¸om|�«aomj&n"�m�clK���ml¸omj7j�¶alD��n7lK|�t�s

«3jv|ao�j1sA�°`
 �¶�j 6&ÞF67#1BCN lK�;�p��lM�����ct�t[�c�ao��peKt�t$�p¶�j¸omn7gm�c�;���ml³e/|��mlK�³e/�m��n7e/tctc�³tceK|��anh¶��m¶�j¸dfeKgpe(iMj7gks�eKj7�YlK��s;|�gp�c��¤�m¶aj¸o��;o��mj7�ò«<lGl/��o��peKg���|��ù�2�KlK|L��|<o´��¶ae(iMjIgplGl/���3j7gp����om��lM�ao��mlY�c�ao´�he/tctF��� �°`

�"!.67#18�929:8;#&0:'<!Ï61-/%D0ÆÝ.#³'<P�� ÷ \Â8�!.)À� z ��).026&#7%D0ÆXÙ+*#102'3!,6
 �¶�jvb��q e/�as���ªw�s;�co��mgp�c«�|;�m�clK�<o�n"lM�M�he/�c�aor�m¶�jv«a���aeKgm�cj&o�ÅÆlMg��m¶�ju�´��lYo�|��a�<lMg��pj&s��U��´o&`¾¦I�L�p¶�jv���<o´�he/tMH
t�eD�m�clK��opn"gp���;��eKgm¤M|��Yj7�C�po&ÉC�m¶�jv|<o�j&g�n7e/��om�<j1n"��ÅÆ����¶���nh¶�j7ñ;j&n"|��pe/«at�jviMj7gho��clK������tctF|aomjK`
�Gj&t�j1n°���±��«G���´�C�a����¤��
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Õ�Ó\ì�á�ÛOí�í�à}ì�î ï[ÖAÛ�Ü�Û�ÝOÞ�ÜAðFîAñ�ò\ÞOð�ó©Õ�ÜOÞAÙ�á�ñ#Ü�ô�õ»ö²ì[ô©ì[á�Þ�ò©÷±öbû�ü�â�ý�þO÷
 �¶�jYomn7gm�c�;�¸n"gpj&e/�mj1o��p¶�j X.0:!Qø�Ý.8�%(8MJ<BC%�ë�61@ eK�as²n7gmj1eD�pj&o��m¶�jY��j&j&s;j1s²oml/Å �pt��c��»;oI�mlL�m¶�j³omj7tcj&n"�mj&s²j"ñ;j'Hn"|��pe/«at�juÅÆlMgm�³eD���c�L�*�²�¸s;��gpj&n"�mlMgm�M`�����s�j"Å2e/|at±�1É;�m¶�j¸}K_FH «�����«a���aeKgm�cj&o�eKgmju�c�ao´�he/tct�j1s[`
K �m¶�j >$4 lK�;�p��lM�����ctctF���<o´�he/tct$�m¶�jv�aeMnh»De/¤KjI�ml³|<o�jw�m¶ajv��j7�¢�Mx[HQ«����&`
K �m¶�j �<T lK�;�p��lM�����ctctF���<o´�he/tct$�m¶�jv�aeMnh»De/¤KjI�ml³|<o�jw�m¶aj¸}/_FH «����&`

ê�«Sd�¨�ª¬µ²µ�_�«UÁ9¨�ÿ(a9µ�_²§\a�«Ud%a���µba
��j"ÅÆlMgmjuo´�he/gm�m�c��¤Y|����m¶�j¸dfeKgpe(iMj7g¾tc�cn7j7�aomjvs�e/j&�YlK���m¶�jutc�cn7j7�aomjw¡at�ju¶aeMo��mlY«3j¸n"lK�a��j1s��c�Ëé7î �us;��gpj&n"�mlMgm�]eMo
u l m�E w y²E�Î ��@�s `Ù �¶�j ?A@FB�@�D�EFBQu l m�E w y²EU��@�E#� ��w omj&e/ghnh¶�j1oÙÅÆlKg�� ? v��©v��	�
� �������� é7î�� � ëè���hé7ð��7é����#~Dî�tc�cn7j7�aomj�¡atcjK` �¶���o�j7�GiG�cgmlM���Yj7�C��iDeKgm��e/«�tcju�co�omj"��|a�L�����m¶a���L�m¶aj¸omn7gm�c�;�&`

�������������� !�#"%$&�('�)	���� +*,��-/.���0& !"��1�� 3254,"%'%��6567 !89254:'%;< ="%��>? @8<27�� 1-/'%$&��A:$&4,67A�'B;< ��� 3-�$�C,658EDF @$�4G H I JLKNM�O�K1P Q!R�SUT 67 V�($��W��656X'B;< Y*<�&-L.!�10& !"�Z�[	;,25" T 67 \>VC,"%']-�$�4^'%�&254+��656_'B;G ?6725-� !4,"% !"�`F"%$a6527-� !4,"% \-�$�4^'% !4b'B";<���� c'd$#DF ?-/$&*
27 !8e)f2g'B;,254+'B;G��' T 67 �Z
 �¶�jutc�cn7j7�aomju¡atcjw���ctctF«<j¸omj7�C���MlK|�iG��e�j�H �YeK��tih(`

ê�«Sd�¨�ª¬µ²µ�_�«UÁ9¨�ÿ(aÉÇ�ªQ��ª|�Va��¿µ�_²§\a�«Ud%aØ(ªQa�°�¡V«kj��UªQ��ª|�&a��A�l
 �¶�jYdfe/ghe(iKj&g�tc��n"j7�<o�jYs�e/j&�YlK�
n&e/�W«3j�ÅÆlM|��asE�c��ì'� ðOs;�cgmj1n°�plKgp�K`� �u��o�gpj&om�<lCo��c«�tcj¸ÅÆlMg��p¶�j�tc�cn7j7�aomj&ow�³e/��He/¤Mj7�Yj7�C�1`
 ,lIo��pe/gm�.�m¶�j�s�eKj7�YlK���m¶�j&gmj��coÙewomn7gm�c�;�Ù�ae/�Yj1s ÝÙ8;%D8KJ3BM%D)&ë�61@ �c��é7î���s;�cgpj&n°�plKgp�u��¶��cnh¶×����tct;o´�he/gm�°µ/o´�plK��m¶aj�s�e/j&�YlK�F`r Å.�p¶�j¸|aomj7g�gpeK���p¶�j¸�c�ao��pe/tct�eD�m�clK�Eopn"gp������|ao��c��¤Y�p¶�j 6&ÞF67#1BCN lK���m�clK�FÉa�m¶���o�opn"gp���;�I¶aeKo�«3j7j&��c�ao´�he/tct�j1sL���L«<lGlK��o´�he/gm��|a��s���gpj&n"�mlKgp�cj&o&`

mUn#o ìNp|Õ�Ó o ì�î
mrq î|Õ%ì�Ý�Û�Ü©ÕFÛ!p+í%Þ¢òAÒ\ì[á¯ÖAñ+Õ�ÓOá�á�ñ�á�îAÞm ÖAÛ�Ü�Û�ÝOÞ�Ü¿îAñ�ò\Þs¥Þ�ä�Û�òAÖAí%Þ o Ò\ì[Ü o í%ñAÙ#Û�í o ì#ñ%å�á o Ö�Û#ÜOÛ�Ý�Þ�Ü
Ú&t&u�t&v&w&uAð�xby!z&wAð�{,|Nu�w&} q y!u1~��ØïFÖAÛ#Ü�Û�Ý�Þ�Ü�ðFîAñ�ò\Þ�ð�ó©Õ�ÜOÞ�Ù[á�ñ�Ü�ô�õ
Ù#ÛAìFÞ:�G��Õ�Ó
� ì[áOÛ�Ü�á �L�

Þ�ä%ÖAñ�Ü%á¯Ú&t&u&t&v�w&uAð!xby�z&w��^�#Ú�t&u�t&v�w�uAð�xby�z&w�ð�{,|/u&w�} q y�u&~
ÞAÙ�îAñ��N��áOÛ�Ü�á\Õ�Ó�Ñ¿Ú�Û�Ü�Û#Ý�Þ�Ü�íAÕ%ÙFÞ#Ó\ì#Þ�{OÛ�Þ�ò\ñ#Ó à�à%àL��#Ú&t&u&t�v&w&uAð!x^y!z&wAð!{<|Nu�w�} q y!u1~ o p|Õ�Ó o ÖOÛ�ÜOÛ�ÝOÞ#ÜOó@��&�

� ì[áOñ#Ö �L�
o ìNp|Õ�Ó o!� Õ#í�í�ÛOí�ír�N�¯Ö�Û�Ü�Û�Ý�Þ#ÜOó�&�

� �
ÞAÙ�îAñ��'Ò\ìFÛ�Ñ�Þ�s o Þ#á©Ù o Õ�Ó\Õ�á�àbó o ÖAÛ�Ü�ÛFÝ�Þ#ÜOó���ì�á�Û�Ü�á(âbì[á�ñ#ÖG�G��&�

ÞAì#Û�Ù�������B�����%���	�������� ��N¡( _¢N�� ��%¡( ¤£B�����(¥N _¥��(�(¢�¦ §B§©¨F¨F¨ª �� �¢N�N��ª «N¢���ª  �¡¬§d¢��%¬��®� �¬§U�B,���B�L���%�¯�
������ �¢N���d�(�/�B��¡¬°_�� �¢N�N��ª «N¢���ª  �¡�ª



D
R

A
FT

 O
ct

ob
er

 2
00

1

�
 ÅÙ�KlK|��rlM|�t�sLo��peKg���|��L�³e/�G|aeKt�tc�³�m¶aj¸dfe/ghe(iKj7grt���n"j&�aomj¸s�e/j&��lM����gp���mj��

ÖAÛ#Ü�Û�Ý�Þ�Ü�ó&à ì�î ì[á�Û#Ü�á
 ,lYo��mlM��������gp�±�pj��

ÖAÛ#Ü�Û�Ý�Þ�Ü�ó&à ì�î ì[á�ñFÖ
�m¶aj�omn7gm�c�;�uo´�plK�ao��m¶�j�dfeKgpe(iMj7g�s�eKj7�YlK�F`�dfeKgpe(iMj7g����ct�t.��l]tclK��¤Mj7g�gp|��W|a�M�p��t.tc�cn7j7�aomj�s�eKj7�YlK�E���ct�t.«3j

t�e/|��anh¶aj&sLe/��lK�m¶�j&g��m�c��jM`
���±���������� ���8<�1 1>?$�4=25"�4<$�'c"%'%�1�L'd 18²`-/;G 1-L.e'B;G a���1�L���� ��c8G�� 1>?$�4367$&0 T 67 @³( !'%-�´!*,�1�L���� ��L8¤Zµ67$&0^¶·�¸$&��(C<��'B;< ��¹254<�¸$&�/>?��'B2g$�4¤Z

Àfª ´ «U§AÿS_�«UÁ�Ç�ªQ��ª|�&a��
 ,l³tceK|��anh¶Edfe/ghe(iKj&g&ÉC�m¶ajvj7�GiG��gplK���Yj&�M��iDeKgm��e/«�tcjWºN»²¼,»�½¤¾^¼ ¿²À¤Á	¾L¶ae(iMjw�ml³«3j�o�j7��|��E�����m¶��p¶�j¸�aeKgpe(iMj7g¶�lM��jvs;�cgpj&n°�plKgp�K`

ì#Þ�á�Þ#Ó�Ý¯Ú&t&u&t&v�w&uAð!xby�z&w ïFÖAÛ�ÜOÛ�Ý�Þ�ÜAð[îAñ�ò\ÞOð#ó©Õ�ÜOÞ�Ù�á�ñFÜ�ôAõ
Þ�ä%ÖAñ�Ü%á¯Ú&t&u&t&v�w&uAð!xby�z&wÂ�Ã�[ïFÖAÛ#Ü�Û�Ý�Þ�Ü�ðFîAñ�ò\Þ�ð�ó©Õ�ÜOÞ�Ù[á�ñ�Ü�ô�õG�
w�ä�Û�òAÖAí%ÞÄs ì#Þ#á�Þ#ÓOÝ¯Ú&t�u&t&v&w&u�ð!xby!z&w o Ò\ì[Ü o í%ñAÙ#Û�í o ì#ñ%å�á o ÖAÛFÜ�Û#ÝOÞ�Ü

¦I�an7jI�p¶���o�iDe/gp�ceK«�t�jw¶ae(iMjw«3j7j&�Eo�j7��|a�FÉao��pe/gm��«G�]�´�G���c��¤��
�#Ú&t&u&t�v&w&uAð!x^y!z&w o p\Õ�Ó o ÖOÛ�Ü�ÛFÝ�Þ#Ü ö�á�Ü�Û�Ù#ÞOð�å©ÕFí%ÞOðFÓAÛ�ò©ÞVà�ÖOÜ�Ý�÷

��o.e/gp¤K|a��j&�C�po&É&�p¶�j�|ao�j&g.n&e/��om�3j&n"��ÅÆ�¸e��pgpeMn"jk¡at�jr�m¶<eD�Ù����tctG«<j�t�lCeKs;j1s¸e/�<svlK��j����c�as;lD�On"lM�;¡a¤M|�gpe/�m�clK�
¡atcjK`



D
R

A
FT

 O
ct

ob
er

 2
00

1



D
R

A
FT

 O
ct

ob
er

 2
00

1

/ 021�3547698 Å

Æ � � � < � �Ò� Ç Ä � ÄÉÈ�� � > �ËÊ � û � �ËÊ Ì

dÙj7gp¶aeK�ao,�m¶�j�¤Mgmj1eD�pj&o��Ùnh¶aeKt�tcj7�a¤Kj&o.�pl¸s;j7iMj7tclK��j�]]n"�cj7�C�¾�aeKgpeKt�tcj7t;�agmlM¤Kghe/�³oÙe/gpj�om|an&n"j&opo�ÅÆ|�t�s;j7«a|�¤K¤M����¤veK�as
�3j7gmÅÆlKgp�YeK�an"jY�p|����c��¤a`E¯��b1�K�abKÉ,eK�Ûj7�GiG��gplK�a��j&�C����eMo¸s;j&iKj7tclK�3j&sËe/�³£�·kd&���®�2·¾|agmlM�<j1e/�º£rj7�C�mj&g¸ÅÆlMg
dfe/ghe/tctcj7tc�com� ���ç��e/ghn"j7tclK�<e����ml�gmj1s;|an7j�n7lMo��pou�c�²�aeKgpeKt�tcj7tÙ��gplK¤MgpeK�As;j7iMj7tclK���Yj7�C�ve/�as
�m|a�����a¤A�u�m¶ajYÃI��d
j7�GiG�cgmlM���Yj7�C�&`.Ã���d§�coÙ«aeMo�j1s¸lM�×eI�mgheKn7j�s;gp�ciKj7��o��c��|atce/�mlKg��:Ã��c�Yj7�³eKo �.e/�as�e��plGlKtG�mlwiG�com|aeKt��c�7j�e/�as�e/�<e/tMH
�;o���o.�m¶alMomjr�pgpeMn"j1o��2dfe/ghe(iKj&g �"`[ �ke/�c�³ofeD�f��gpj&s;��n°�p����¤w�p¶�j��<j&g�ÅÆlMgm�³eK�an"j�l/Å$ew��j1omope/¤Mjr�<eKopo��c��¤ve/���at���n7e/�m�clK�
lK�L�³eKnh¶��c��j1o���l/��gpj&eMs;��tc�]e(iDe/�ctceK«�tcjw��¶a��tcj¸s;lK�c��¤Y�YlMo���l/Å.�m¶�j¸s;j&iKj&t�lM���Yj7�C��lK��e×��lKgp»;o´�heD�p��lM�F`

Code

MP Library

- MPI
- PVM

Sequential machine

Link

Parallel machine

Execution

Tracing

DiP
Tracing
Instru.

Facilities

Message
Passing

- etc ...

Simulation

DIMEMAS

Parameters window

Visualization and Analysis

PARAVER

Display window

Trace
File

Visualization

Tracefile

Filters

SDDF, MPI
XPVM, etc ...

Code modification

Parameters modification

SPA

DiP
Trace
File

�,�c¤K|agmjv��`cb#�f �¶�j¸ÃI��d�·¾�GiG��gplK���Yj&�M���C�pgm|an"�m|�gpj
 �¶�j³¤Mt�lM«ae/tfo��mgp|an°�p|�gmj³lKÅr�p¶�j]ÃI�cd¢j&�CiG�cgmlM���Yj7�C�v�co�s;j&opn"gp��«3j&s§�c�Û�,�c¤K|agmj]�a`�bM`] �¶�gmj&j��mlGlKt�o¸n"lM�ao��m�MH

�m|��mjI�m¶�jwj7�GiG��gplK�a��j&�C�rn"lMgmj��F�m¶ajwÃI�cdº���<o´�pgm|��Yj&�M�pj&s�n"lK�Y�×|�����n7eD�p��lM�³t��c«�ghe/gp�\£CÃI���Yj&�YeMo7É;e×s;�co��mgp�c«�|;�mj1s
�Yj7�YlKgp���³eMnh¶����aj�o��c��|atce/�mlKg�£aeK�asEdfe/ghe(iKj&g&ÉGe³iG�com|aeKt��c�&e/�m�clK�Ee/�as�eK�ae/tc�;o���o��mlGlMt:`�¦��m¶aj7g�|;�p��tc���m�cj&oI��¶�j7gpj
s;j&iKj7tclK�3j&s×�pl¸o�|��a�<lMg��k�c�C�mj&gpeMn°�m�clK�������m¶³��|�«at���n�s;lM�YeK���YlMgkn"lM���Yj&gpn7�ceKt;��gml;s;|<n°�po&`f *ghe/�<o�t�eD�plKgho��Æ¡at��mj7gho �
ÅÆgplK� omj7iMj7ghe/t,�mgheKn"j�ÅÆlMgm�³eD�ho��:�;ÃwÃI��ÉFd¾m£�Ê¯�I�pl��p¶�j³Ã���dÇ�mgheKn7j�ÅÆlMgm�³e/�veKgmjYomlK�YjYl/Åk�p¶�j&omjY|;�m�ctc�±�p��j1o7`
¯�W�p¶���oI��e(�KÉ$ÃI���Yj7�³eMoweK�as
dfeKgpe(iMj7g�n&e/�W«3j×|<o�j1s
eKoI�3lD�rj&g�ÅÆ|�t.�3lMo���H ��gml;n7j&opo��c��¤�eK�ae/tc�;o���o�eK�asW��gpj&s��cn�H
�m�clK�Ë�plGlKt�ou�mlW�³eK�C�²l/�p¶�j7g×j7�GiG��gplK���Yj&�M�ho7`L �¶�j�s;j1o��c¤K�ÛlKÅ��m¶�j³�plGlKt�ov�co��YlGs�|�tceKg&É.�����m¶Û�p¶�j]lK«�¿´j&n°�p��iMj
l/Å�j&�ae/«at��c��¤E�p¶�j�o��m|as��§lKÅ�l/�p¶�j7g×�ae/ghe/tct�j&tk��gplK¤MgpeK� �3j7gmÅÆlKgp�³e/�an7j³Å2eKn"�mlKgho¸om|anh¶ºeMo¸tclGn&e/tc�±�´�Ëe/�<sOn7eMnh¶�j
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b1x ÓQPSRUTIÖÙØ&�EÍ�X9ÎLPIØV��Ø¿YYÔ�ØrÚ.T|RU�(R	Ï.Ø&��Ó�ÔÑÐ
Øi	Q�vÔÑÐÓÒ
|;�p��tc���1eD�p��lM�FÉ;¡atcjvo��;o��mj7�³o&É�`c`c` �¶�jYÃ���dÀ«aeKom�cn�o��mgp|an°�p|�gmj���owom�c���ct�e/gw�ml��´�G���cn&e/tÙ�3lMo��m�YlKgm�mj&� e/�aeKt��;om�co��mlGlKt�oI«aeKomj&s
lK�W�pgpeMn"j1o7É$«�|;�
�m¶aj7gpj×e/gpj�omlK�Yj×om�3j&n"��¡<n�j7tcj7�Yj7�C�powe/�<sWs;j&om�c¤K�
n7gm���mj&gm��eY�m¶<eD�ws���J$j7gpj7�C�m��eD�pj¸�p¶��coueK����gplMeKnh¶LÅÆgplK� l/�p¶�j7gho&`
¯�L�m¶�j¸s�j&om��¤M���´��lYlK«;¿´j1n°�m�ciKj1o��rj&gmjw¡�ñ;j&s��

K �ml�j&�Y��¶aeKom�c�7j×e�n"tcj&eKgIs;�ciG�com��lM�W«3j"�´��j7j7�²�ae/gm�poIl/Åf�p¶�j×�mlGlKtÙo�j7�w��¶aj7gpj�j&eMnh¶E�YlGs�|�t�j�¶aeMo����powlD���ÅÆ|��an°�p��lM�ae/tc���m�cj&o
K �ml�lFJ$j7g�Gaj7ñG�c«�tcj³�Yj&nh¶aeK���com�³oI�mlEn"lM��«��c��j��m¶�lCo�jY�Yl;s;|�tcj&outcj&eMs;���a¤��plL�m¶�j]n7lK�ao��mgp|an°�p��lM�
lKÅriKj&gm�
�<lD��j7gmÅÆ|�t[e/�aeKt��;om�co�eK�as���gmj1s;��n°�m�clK��ÅÆ|��an"�m�clK�aeKt����m�cj&o&`

��gplK� �m¶�j1o�j¸om���Y��tcj¸n"lM�an"j&�;�po&ÉG�m¶ajvj7�GiG��gplK���Yj&�M��j7�<e/«�tcj&o�n7lK�Y��tcj"ñLeK�as�tceKgm¤MjweK����tc�cn&eD�m�clK��e/�<e/tc�Gom��o7`
��ghn7o��c��¡a¤M|�gmj¸�a`�bvs;j1omn7gm�c«3ju�m¶�j¸�3lMopom��«��ctc�±�p��j1o�l/Åfn"lM��«��c�ae/�m�clK��l/Å.�m¶�j×s;��J$j7gpj7�C���plClMtco&`r� o��c¤K����¡<n&e/�C�

�aeKg���lKÅ,�p¶�j��3lD��j7g�eK�asL|ao�j7ÅÆ|�tc��j&opo�lKÅ.�p¶�j�j&�GiC�cgplK���Yj7�C��n7lK�Yj&o�ÅÆgplK�Á�m¶aj!Gaj"ñ;�c«��ct����´���c�Womj�IC|�j7�<n"�c��¤³�m¶aj
�c�as;�ciC��s;|aeKt[�mlGlMtco�j7ñGj1n"|;�p��lM�F` �¶�jw�´�G����n7e/t[ÃI�cd��ae/�m¶L|aomj&s��ml³n7eKgmgp�YlK|;��o��m|as;�cj&o�lM���p¶�ju����Ga|�j7�<n"jvl/ÅÙe/ghnh¶����mj&n"�m|�ghe/t3�aeKgpeK��j7�mj&gpor�co
om¶�lD����¶aj7gpj#�

K  �¶�j³e/����tc��n7eD�p��lM�²��ovgp|��Ë���±�p¶§�m¶�j]ÃI�cd¢�c�ao��mgp|��Yj7�C�mj1s§t��c«�ghe/gp�KÉFlM�§eEom���a¤Ktcj���lKgp»;o´�heD�p��lM�
lKgu�c�Ûe�ae/ghe/tct�j&t[o��;o��mj7��`
K  �¶�j×�c�ao��mgp|��Yj7�C�mj1s§t��c«�ghe/gp�L¤Mj7��j&gpe/�mj1oIe��mgheKn7j"¡atcj����±�p¶²gpj7t�eD�p��iMj��p���Yj&o&ÉF��¶���nh¶Ënh¶ae/gheKn"�mj7gp�c�7j&o��m¶aje/����tc��n7eD�p��lM�F`
K ��gplK� �m¶���o��mgheKn"j7¡atcjKÉ[Ã��c�Yj7�³eKow��lK|�t�sEgpj7«�|a��t�s��m¶aj×«3j7¶ae(iG�clK|�gIl/Å¾�p¶�j×eK����tc�cn&eD�p��lM�WlK�§e]�aeKgpeK��j'H�mj7gp�c�7j&s��peKgm¤Mj"���³eKnh¶��c��jM`
K �À�aj7�À�mgheKn"j7¡atcjw�����m¶EeK«ao�lMt�|��mjw�m�c�Yj&o���o�¤Kj&��j7gheD�pj&s��mlY«<jviG��o�|<e/tc���&j&s����±�p¶�dfeKgpe(iMj7g1`
K ��eMo�j1sYlK�³iG��o�|aeKt��c�&e/�m�clK�]eK�asÂIC|ae/�C�p�±�heD�m�ciKj���j1eKom|�gpj&o¾¤M��iMj7�³«G�Ydfe/ghe(iKj7g1É(�m¶ajI|aomj7g�n7eK�³��l;s;��ÅÆ�Y�m¶ajo�lM|�gpn7jwn7l;s;jK`
�G�c��|�t�eD�p��lM�³e/�as�����om|ae/tc���1eD�p��lM���a¶aeKomj&o¾n&e/�Y«3j�gmj&�<j1eD�pj&sYo�j&iKj&gpeKtM�p���Yj1o¾�c�³lKghs;j7gÙ�plv��gmj1s;��n°�reK�asYe/�aeFH

tc�C�&j��p¶�jI�3j7gmÅÆlKgp�³e/�an7j�lM��s;�MJ3j&gmj&�M���peKgm¤Mj"�reKgpnh¶a�±�pj&n°�p|�gpj&o&`, ���co�e/��lFJ©HQtc�c��j���gpl;n"j1omo&ÉM��¶aj7gpj��m¶ajI|aomj7g�¶aeMo
��lK�r�pl�n7lK�Y���ct�jI��lKg�j"ñ;j&n7|;�mjw¶���o�o�lM|�gpn7j�n"l;s;jue/¤Ce/�c�FÉ&¿´|ao´���Yl;s;�±ÅÆ�G�c��¤������a|;���ae/ghe/�Yj"�pj7ghoU�:e/ghnh¶��±�pj&n"�m|�ghe/t��
l/Å�ÃI���Yj&�YeMo7`� �¶�jÂIC|aeK�M�p�±�heD�p��iMj]o´�heD�m��o��m��n7ov�p¶aeD��n7e/�Ë«3j]lK«��pe/�c��j1s²�����m¶OdfeKgpe(iMj7g1É[��gplDiC��s;jY�c���3lKgm�peK�C�
�c�;ÅÆlKgp�³eD�m�clK�]�ml�¤K|���s;j��p¶�jw�m|��a����¤�l/Å[�p¶�ju��gplK¤Kghe/��e/�as]�ml��cs�j7�C�m��ÅÆ�Y�m¶�jw�YlMo���n7lK�GiKj&���cj7�C�klK���m�c���c�&e/�m�clK�F`
ÃI���Yj7�³eMoFe/�asudfeKgpe(iMj7g<�mlGlKtKn&e/�u«3jfÅÆlK|��<sveD�*Í�{�Ê @$#7#&Ý�Ô�ø+ø��Y����ëc-KBCÝ,XÙ8|ëc+*Ýk-Aë�BG6[ø;#1'F'<9:6 `$ÃI���Yj7�³eMoe/�<s�dfe/ghe(iKj&gFe/gpjre(iDe/�ct�e/«�tcj¾ÅÆlMg,b��qò�� ¸�É/��ªwF´{� ¸�É/ ,gm|a}K_��� ¸×É/©�d�H ÍU¸�É/�GlKt�e/gp��o*e/�<s�ÊF�c�G|;ñ[`.dfeKgpe(iMj7ge/�<s�ÃI���Yj&�YeMo�j�H �³e/�ctFo�|a���<lMg�����og� -KBCÝ.X.8�#&'F'3926�Õ�-KBCÝ,XÙ8|ëc+*Ýk-Aë�BG6
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��oYs;j1omn7gm�c«3j&sÛ�c�O�p¶�j��c�C�mgpl;s;|an°�p��lM�FÉkdfeKgpe(iMj7guÅÆ|��an"�m�clK�aeKt����´�Ë�co×�p��¤M¶M�pt��Ûn7lK|���tcj&sº���±�p¶O�p¶�j�¶a��j&gpeKgpnh¶���n7eKt
lK«�¿´j&n°���Yl;s;j7t<�peKgm¤Mj"�mj1s³«G�Y�m¶�juÃI�cdSj7�GiG��gplK�a��j&�C�&`Ùdfe/ghe(iKj7gf��lKgp»;o¾�����m¶��´�rl×lKgm�mlK¤MlK�aeKtalM«;¿´j&n"�r�Yl;s;j7t�o'�

K  �¶�j Ý.%('*-KBG6&6�NO'F).BG9 ��o�n7lK�Y�3lMomj&s�«G�L�m¶�j×lK«;¿´j1n°�po��m¶ae/�wn7lKgpgmj1o��3lK�as��pl]�m¶aj¸�m¶agmj&j¸t�j&iKj&tco�l/Åf�m¶aj��lCo´��ÅÆgpj�IC|�j&�M�pt�����gmlM¤Kghe/�Y�Y���a¤×�Yl;s;j7t�o��ÙeK����tc�cn&eD�p��lM�FÉ;��gplGn7j&opo�e/�as��m¶agmj1eKs�lK«;¿´j1n°�po&`
K  �¶�j %(BG61'<+,%D-KBONº'F),BG9 gmj&��gmj1o�j&�C�poI�m¶�j³�a¶C�;om�cn&e/tÙgpj&omlK|�ghn"j1oI��¶aj7gpj×�p¶�j]s;�MJ3j&gmj&�C�w�p¶�gpj&eKsaove/gpj�¡�H�ae/tct���j"ñ;j&n7|;�mj1s[`� �¶�j¸gpj&omlK|�ghn"julK«�¿´j&n°�ho�eKgmjw�m�c¤K¶C�pt���n"lM����j&n"�mj1s����±�p¶��m¶�j�n7t�|<o´�pj7g�lKÅf��qWdko���¶�j7gpj
e/����tc��n7eD�p��lM�ao�¶aeKo�«3j7j&��j"ñ;j&n7|;�mj1s|�f��gplGn7j&opo�lMg�e/�as���l;s;jK`
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�.��¤M|�gpjw_<`�b��fdfe/ghe(iKj7grlK«;¿´j1n°���Yl;s;j7t
 ,l
j"ñ;��tclK���³e/tctr�p¶�jLlK«;¿´j1n°�Y��l;s;j&t�t�j&iKj7t�o&ÉÙ�m¶�jL�mlGlMtco��m¶ae/�³¤Kj7�aj7gheD�mj1ov�pgpeMn"j]¡<t�j1o�ÅÆlMg³dfe/ghe(iKj7gv�×|ao��

«3jLn&e/�aeK«�t�j��ml§¤Kj7���m¶ajL�agml;n"j1omo×e/�asºgmj1o�lM|�ghn"j]�c�;ÅÆlKgp�³eD�p��lM�F`ù�rlK�m¶ºom¶aeKgmj1sOe/�asSs;��o´�pgm�c«�|;�pj&sO�Yj&��lMgm�
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YIØ&�
e/�a��t���n7e/�m�clK�ao�n7lK|�t�s�«<jv�³e/�a�<j1s�lM���p¶�j¸dfe/ghe(iKj&gklM«;¿´j&n"����l;s;j&t:`
VYX[Z1BG-/#³\^'F).BG9�ÞÙB�ßF0ÆXÙ029202#hÞ
 �¶�j�dfe/ghe(iKj7g Hu%D'F-MBC616�8�!.)Wå�BC61'3+*%D-KB�NO'F).BC9:6 s;j"¡<��j¾�p¶�j�o��mgp|an"�m|�gpj¾l/Å;�´��l�lMg��plK¤KlM�ae/t/�´�C�3jklKÅ�lK«;¿´j1n°�hoÅÆlKgI��¶���nh¶E�<j&g�ÅÆlMgm�³e/�<n"jv�c�as;��n"j&own7eK�E«<j×n"lK�Y��|��mj&s
e/�asEs;��om��tce(�Mj&s[`� �¶�j�eKn"�m|aeKtF�ae/�Yj1o�|aomj&s�ÅÆlMg��m¶alMomj
lK«�¿´j&n°�ho¾s;j&gm�ciKj�ÅÆgplK���m¶�jIo´�he/�as�eKgps��aeKgpeKt�tcj7t;�agmlM¤Kghe/�Y���a¤I�pj7gp�Y����lMt�lM¤K�M`,Î�j&iKj&g��p¶�j7tcj&opo7`.dfe/ghe(iKj&gÙs�lCj1of��lK�eKopom|��YjueK�G��o�j&�³e/�C�m��n7o�«3j7�KlM�as��m¶�jv¶a��j&gpeKgpnh¶���n7eKt3o��mgp|an"�m|�gpjul/Å.�m¶�jvlM«;¿´j&n"�po&`. ����o��3lMopo��c«�tcjwÅÆlKg�e/�G�]|<o�j&g
�ml����Y��tcj7�Yj7�C���c�ao��mgp|��Yj7�C�pe/�m�clK��lKgIo��c��|�t�eD�p��lM�L�mlGlKt�o��m¶<eD���³e/�ElK�m¶�j&g�n"lM�an"j&�;�po�lK�C�mlY�p¶�jv�m¶agmj1eKs[É3n"��|FÉ
�peMo�»$É3`�`c`f�aeK��j1o7`f�alKgkj7ñ�e/�Y��tcjKÉC�m¶�jwgpj&omlK|�ghn"j1of�YlGs�j7t[n"lM|�tcs]«<jw|aomj&s³�pl�gpj7��gpj&omj7�C�rÅÆ|��an°�p��lM�ae/t3|������po�eK�as
�m¶agmj1eKs�o�n"lM|�t�s]gpj7��gpj&omj7�C�����ao��mgp|an"�m�clK�ÂG<lD�v`Ù�aj&e/�m|�gpj&o�om|anh¶LeMor�m¶�ju«3j7¶ae(iG�clK|�g�l/ÅÙn"tc|ao´�pj7g�e/g IC|����m¶�j1n°�m|agmj1o
n"lM|�t�s�«3jvj&eMo�j&t���s��com��t�e(�Kj&sF`

à?á/â ãåäfæ�ä�ç¹è	æéãêæ�ë\ì�è�í¤íïî ëVðaè	ñ
 �¶���o���gplGn7j&opok�Yl;s;j&t[�co�e�o�|a�<j&gpomj"��l/Å,�m¶�ju�YlMo���ÅÆgmj�IM|aj7�C�mtc�³|aomj&s���gmlM¤Kghe/�Y�Y���a¤¸�YlGs�j7t�o7`r¦I�Le�dfeKgpe(iMj7g
���c�as;lD�vÉG�m¶aju�´�C�3jvl/ÅÙ��gpl;n"j&opo��YlGs�j7tFlM«;¿´j&n"���pl³«<jvgpj7�agmj1o�j&�M�pj&s�n7e/�L«3j¸o�j&t�j1n°�mj1s�e/�YlK��¤+�

K �Gj"��lKÅ.e/�a��t���n7e/�m�clK�ao!�2½�¦w{�ÈvÊ.¦���Ãg�
K ������tc��n7eD�p��lM�¢�:��drdkÊ��
K  ,�w�;È
K  �©�{�·r��Ã
� ÝÙ8;%D8�929:BG9f8;Ý,ÝÙ920:-K8;#102'3! � v ?�?_ò t�j&iKj&tC�Ù��okn7lK�Y�3lMomj&s�«G��e¸omj"�rl/ÅFo�j�IC|�j7�C�m��e/t<lKg¾�<e/ghe/tct�j&t Ý,%D'F-MBG6&61BG6�Æ�<e/�Yj&sÛeMo q\v�ó
ô �c�O�aeKgpe(iMj7gu��gpl;n"j&opov�Yl;s;j7tr¶��cj7ghe/ghnh¶C���"`� �¶�j��ae/ghe/tct�j&tf��gplGn7j&opo�j1o¸e/gpj]n"lM�Y�<lCo�j1s²«G��YlKgpj]�p¶ae/��lK��j��m¶�gpj&eMsO��¶��ctcj��p¶�jEo�j�IM|aj7�C�m��e/t���gpl;n"j&opomj&o�eKgmj��³e/���3j&sS���C�pl²lM��j��p¶�gpj&eKsF`O �¶�j��plK�Sl/Å

�m¶aj��agml;n"j1omoI�Yl;s;j7tÙ¶��cj7ghe/ghnh¶G�L��oI�m¶�j¹õ ���Xô ò �Vv�ö t�j&iKj&t.gpj7�agmj1o�j&�M�p���a¤�eLo�j7�wlKÅ�s;�MJ3j&gmj&�C�ueK����tc�cn&eD�m�clK�<ogp|������c��¤YlK�L�m¶aj¸omeK��jugpj&omlK|�ghn"j1o7`

THREADS

TASK

THREADS

TASK

TASK

THREADS

TASK

THREADS

THREADS
TASK

Application (APPL) Application (APPL)

WORKLOAD

�.�c¤K|�gpju_a`yxO�fdfe/ghe(iKj&gk��gpl;n"j&opo��Yl;s;j7t
 �¶���o³�Yl;s;j7tI�co�iKj7gp�ùGaj7ñ;��«�tcjKÉ�eK�asÏn7eK��«3j
j1eKom��tc�O�³e/�a�<j1s��mlÛ�p¶�jW�Yl;s;j7t�o�om|����3lKgm�mj1sS«G�ÏeKn"�m|aeKt

n"lM�Y��|�����n7e/�m�clK�LlKg��×|�t±�p��HQ�m¶agmj1eKs;j1s�tc��«agpeKgm�cj&o&`
�Ç�m¶agmj1eKs��´�C�3jv���c�as;lD�����ctct*s;��o���t�e(�³lK�ajvt��c��juÅÆlKg�j1eKnh¶Lo�j&t�j1n°�mj1s��m¶�gpj&eMs[`¾dfe/ghe(iKj&grom|����3lKgm�po�omj7iKj&gpeKt

e/�a��t���n7e/�m�clK�aoIn"lM�an"|�gpgpj7�C�mtc��gp|������c��¤�lK���m¶aj�ope/�Yj�om�;o´�pj7� �m¶G|ao&É<lM�
e/�WeK����tc�cn&eD�p��lM���´�C�3j����c�as;lD�vÉ3lK�aj
tc����jv���ctctF«<j¸s��com��t�e(�Kj&s]ÅÆlKg�j1eKnh¶�e/����tc��n7eD�p��lM�F`
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¯�×�m¶�j��p¶�gmj&j�H t�j&iKj&tC�agml;n"j1omo.�Yl;s;j7t<e/�Ye/����tc��n7eD�p��lM�×n&e/��¶ae(iKj�lK��j�lMg¾o�j&iKj7ghe/tM�peMo�»;o&ÉKe/�<s�j1eKnh¶×�peKom»¸n7eK�¶ae(iMj�lK��j�lMgromj7iMj7ghe/t;�p¶�gmj1eKs�o&`Ù ,eMo�»;o¾s;l���l/��o�¶aeKgmj�eMs�s;gpj&opo¾om�aeKn7jKÉM�m¶G|aokn7lK�Y��|a���cn&eD�p��lM�³«<j7�´�rj&j7�³�p¶�j7�

��o¾lK�at���s;lK��j��m¶�gplK|�¤M¶³�Yj&opomeK¤Kj��aeKopom����¤<`. �¶aj�s;�MJ3j&gmj&�M�k�m¶�gpj&eMs�of�����m¶��c��ew�peMo�»Ye/gpj�j"ñ;j1n"|;�pj&sY�����m¶��c�³�m¶aj
eKsas;gmj1omo�om�aeKn7jvs;j"¡a�aj&sL«G�]�m¶aju�peKom»$`f �¶�gmj1eKs�o������m¶a���Ee��peMo�»�n7e/���m¶G|ao�n"lK�Y�×|�����n7eD�pjve/�as�om�C�<nh¶�gmlM���c�7j
�m¶agmlM|�¤K¶�o�¶<e/gpj&s]�Yj&��lMgm�M`
 �¶�j¸iDeKt�|�j×gmj&��gpj&omj7�C�mj1s�lM�
e³tc���aj�l/Åke]¤K�ciKj7���´�G�3j���o�n7lK�Y��|;�pj&s�ÅÆgplK�Á�m¶�j×gmj1n"lMgps�o����E�p¶�j¸�pgpeMn"j¸«G�

�m¶aj�¶��cj7ghe/ghnh¶���n7e/t<n"lK�Y�3lMom�±�p��lM�]l/Å[ÅÆ|a�an°�p��lM�aorn7lKgpgmj1o��3lK�<s;���a¤u�ml�j1eKnh¶³lM��j�lKÅ[�m¶�jIt�j&iKj7t�o¾�c�]�p¶�j��Yl;s;j&t��:o�j&j
¡a¤M|�gmj�_a` ���°`Ù ,lK�]tcj7iMj7t�okomj7�³e/�C�m��n�ÅÆ|��<n°�m�clK�<orgpj"�p|�gp�]eviDe/tc|�j�«aeMo�j1sYlK�³�p¶�jIomj7�³eK�M�p�cn�iDe/tc|�j&okgmj7�m|�gp��j&sY«G�
�m¶aj�«3l/�m�mlM�At�j&iKj7t�o&`¸��lKguj7ñ;eK�Y��t�jMÉ$�m¶�jYomj7�³e/�C�m��n×i(eKt�|aj×gpj"�p|�gm�aj&sEÅÆlMgv ,�w�;Èætcj7iKj&tÙ�coun"lM�Y��|;�mj1s
«<eKomj&s
lK���m¶aj¸o�j&�YeK�C�m��nIiDeKt�|�j1o�l/Å,�m¶�ju�p¶�gpj&eKsao�l/Å.�m¶�ju�heKom»3`

Th_f Th_f

TASK_funcTASK_func

Th_fTh_fTh_f

TASK_func TASK_func TASK_func

Th_f Th_f Th_f Th_f

SEMANTIC VALUE
   of Process Model

WORKLOAD_func

APPL_func APPL_func APPL_func

�.�c¤K|�gpju_a` ���f©��cj7ghe/ghnh¶���n7e/t[n7lK�Y�<lCo����m�clK�Ll/ÅÙtcj7iKj&tco
�G¶aeKgmj1s×eK�asYs;��o´�pgm�c«�|;�pj&sY�Yj7�YlKgp���agmlM¤Kghe/�Y�Y����¤w�Yl;s;j7t�o¾n7eK�Y«<j��³eK���<j1s�lK�C�mlu�p¶�j±÷�~[�}~DêDé��V�©�mï��hé*� �ø ï��Mé"ë `³�alKguj"ñ�e/�Y��tcjKÉ[��j³n7eK�
�³e/�²�m¶�j³qWdk���gplK¤MgpeK���Y�c��¤��Yl;s;j&t:É[�p¶�j³d¾�wqó��gplK¤MgpeK�Y���c��¤���l;s;j&t:É�m¶aj×¦I�<j&�aqWd���gplK¤Kghe/�Y�Y�c��¤×�Yl;s;j&t:Éan7lK�×«����aj&sLqWd¾�e/�asW¦I�3j7�aqWd���gplK¤MgpeK�Y���c��¤×��l;s;j&tco&ÉF`c`�`

ö ßF8�NÛÝÙ92B§�GÔv\^8�Ý,ÝÙ02!.ß§#&@.BW\^Hv�×Ý,%D'3ßa%D8�NONº02!.ß
NO'F).BG9bë
 �¶�jw�³e/�����c��¤×l/ÅF�p¶�j \ Hv�vÝ,%D'3ßa%D8�NºNO02!.ßENO'F).BG9 lK�C�ml��m¶�j·÷�~[�}~DêDé����\�mï��hé�� � ø ï��Mé"ë.n7e/��«<jus;lK�ajweMoÅÆlKtctclD��og�

K j&eKnh¶LqWd¾���gpl;n"j&opo��co�e�dfeKgpe(iMj7g� ,�w�;È^�����m¶ElM��jvdfe/ghe(iKj7g� �©�{�·r��Ã
K �m¶�jW��¶alKtcj
qWd¾Ye/�a��t���n7e/�m�clK����o³�p¶�j
dfe/ghe(iKj&g³��dkdrÊ-�2eK����tc�cn&eD�m�clK��lM«;¿´j&n"� �"É�¤KgplK|����c��¤OeKt�t�q
d¾
��gml;n7j&opo�j1o7`
 �¶���of�³e/���a����¤vtcj"�hoÙ�mlv¶<e(iKj����]ew�pgpeMn"j7¡at�j��p¶�j�j"ñ;j1n"|;�p��lM��lKÅ$s���J$j7gpj7�C�rqWdk,eK����tc�cn&eD�m�clK�<o¾eD�f�p¶�j�ope/�Yj

�m�c�YjK`
 �¶�j Hu��\âÝ,%D'3ßa%D8�NºNO02!.ßYNO'F).BC9 n&e/�v«3jr�³eK���<j1s¸tc��»Mj¾�p¶�j \^Hv��Ý.%D'<ß<%D8�NONO0:!,ß�NO'F).BG9 `F·reKnh¶d¾�wq ��gml;n7j&opor���ctctF«<j¸eYdfeKgpe(iMj7gr .�I��ÈY`

ö ßF8�NÛÝÙ92BW4
Ôv\^8�Ý,ÝÙ02!.ß§#&@.BW-K'3N
XÙ02!.BG)ÏV³ÝkBG!,\ HWù�\ Hv��Ý.%D'<ß<%D8�NONO0:!,ßWNº'F),BG9�ë
 �¶�j�n7lK��«a����j1sY¦I�3j7�<qWd��wqWdk*��gplK¤MgpeK�Y���c��¤I��l;s;j&tan"lM|�t�s×«3j�omj7j7�YeKofeuqWdk.eK����tc�cn&eD�p��lM�×��¶�j&gmj�j1eKnh¶
qWdkr��gpl;n"j1omo���o�n"lM�Y�<lCo�j1s�«G�Le³o�j7��l/Å.�m¶�gpj&eMs�o���¶���nh¶��rlMgm»]�c���ae/ghe/tctcj7tQ`k �¶�jv�³e/���a����¤Y�p¶aeD�wn"lK|atcsL«3j
s;lM��ju�co�eYn7lK��«a����j1s��³eK�����c��¤³«<j7�´�rj&j7���m¶�ju�´��lY��gplK¤Kghe/�Y�Y�c��¤��Yl;s;j7t�o!�

K j&eKnh¶E¦I�<j&�aqWd��p¶�gmj1eKs��co��³eK���<j1sLlK��lK��jvdfeKgpe(iMj7gr �©I{�·k�IÃ
K j&eKnh¶LqWd¾���gpl;n"j&opo�n"lM���3lMomj&s�l/ÅÙ��|at±�p����tcj×¦I�3j7�aqWdS�p¶�gmj1eKs�o���o�e³dfe/ghe(iKj&gr .�I�;È
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MPI Application (APPL level)

MPI process
(rank 0)

(rank 1)
MPI process

MPI process
(rank 2)

�.��¤M|�gpjw_<` _+�fqWe/���a����¤YlKÅ,�p¶�j¸qWd¾r��gplK¤Kghe/�Y�Y�c��¤��Yl;s;j7t

K �m¶�jv��¶�lMt�j�¦I�3j7�aq
d��wqWdkke/���at���n7e/�m�clK�L�co��p¶�j¸dfe/ghe(iKj&gr�IdkdkÊ¿�:e/����tc��n7eD�p��lM��lM«;¿´j&n"� �"`
��o��c�L�m¶�jv�agmj&iC�clK|<o�j"ñ�e/�Y��tcjKÉ;��jvn7e/�L¶ae(iMjue×�pgpeMn"ju���±�p¶Es;��J$j7gpj7�C��e/�a��t���n7e/�m�clK�ao&`

thd 0

thd 1

thd 2

thd 3

thd 3

thd 3

thd 2

thd 2

thd 1

thd 1

thd 0

thd 0

OpenMP+MPI Application (APPL level)

MPI process
(rank 0)

MPI process
(rank 1)

MPI process
(rank 2)

�,�c¤K|agmju_a` � �fqWeK�����c��¤Yl/Å.�m¶�j×¦I�3j7�<qWd��wqWdk¾��gplK¤MgpeK���Y�c��¤���l;s;j&t

à?áBú ãåäfæ�ä�ç¹è	æéûüè�í_ë¹ý#ì�èþî ëVðaè±ñ
 �¶�j�gmj1o�lM|�ghn"j¸�Yl;s;j7tÙgpj7��gpj&omj7�C�ho��m¶aj×gpj&omlK|�ghn"j1o���¶�j&gmj��m¶�jYe/�a��t���n7e/�m�clK�aowe/gpj�j7ñ;j&n"|��mj&sF`×¦I�
e�dfeKgpe(iMj7g
���c�as;lD�vÉG�m¶aju�´�C�3jvl/ÅÙgpj&omlK|�ghn"jIlK«;¿´j1n°���mlY«3jvgmj&��gpj&omj7�C�mj1s�n&e/�L«<j¸omj7tcj&n"�mj&sLe/�YlM��¤A�

K £rt�|ao��mj&g�l/Å.��l;s;j&of�Q�CÐu�� �·kqL�
K Îw¦wÃw·Ø�:o�j7��l/Å.��gml;n7j&opo�lMgpo �
K d¾gplGn7j&opo�lMgS� £�dkÍS�
 �¶�jY��gpl;n"j&opomlKgho�e/gpj×�m¶�j³gpj&omlK|�ghn"j1o���¶aj7gpj��p¶�jY�m¶�gpj&eMs�oue/gpj×j7ñ;j&n"|��mj&sF`�dkgml;n"j1omomlKghowe/gpj×¤MgmlM|��<j1sW�c�

��l;s;j1o7`¾�À�peMo�»��co��³eK���<j1sL���C�ml³e���l;s;jve/�<s��p¶G|ao�e/tct[�±�ho��m¶agmj1eKs�o�om¶ae/gpjI�m¶�j&��g���gpl;n"j1omomlKghok�c�L�m¶ae/����l;s;jK`
 �¶�ju�³e/���a����¤���o���l/����j1n"j&opope/gp��tc�YlK��jw�mlYlM��jKÉ;oml������co��3lMopom��«�tcjw�ml�¶ae(iKjuomj7iKj&gpeKta�heKom»;okÅÆgplK�Áe�om�c��¤Ktcj

e/�a��t���n7e/�m�clK�LlK�Ee�¤K�ciKj&����l;s;jM`k .eKom»Go�ÅÆgplK� s;�MJ3j&gmj&�M��eK����tc�cn&eD�p��lM�ao�n7eK�LeKtcomlY«<jv�³e/�a�<j1s����C�ml��p¶�j�ope/�Yj
��l;s;jM`
ÃI��J$j7gpj7�C��gpj&omlK|�ghn"jY�Yl;s;j7t�o�n7e/�Ë«3j��³e/�a�<j1sËlK�C�mlE�p¶�j�÷�~F�²~DêDé'�Z�mé��7ïDíO�²�hé ø ï��Ké7ë `
�alKg¸j7ñ�e/�Y��tcjKÉÙe|����c��gpl;n"j&opomlKg��YeMnh¶��c��jvn"lK|atcs�«<jvgpj7��gpj&omj7�C�pj&s]«G�]eYom����¤Mt�jw��l;s;jvn"lM�Y�<lCo�j1s�«G�³lK�ajw�agml;n"j1omomlKg1`,��om�c��¤Ktcj

om¶ae/gpj&sE�Yj&��lMgm�E�×|�t��m�c��gml;n7j&opo�lMg������m¶²ÅÆlK|�gu��gpl;n"j&opomlKgho�n"lM|�tcs
«<jYgpj7��gpj&omj7�C�pj&sWeMoIlM��j��alGs�jYn7lK�Y�3lMomj&s
«G��ÅÆlK|�gv�agml;n"j1omomlKgho&`¸��s��co��mgp��«a|;�mj1s²om¶ae/gpj&s
�Yj7�YlKgp�Wn"lM|�tcs²«3j�gpj7�agmj1o�j&�M�pj&sE«G�
s���J$j7gpj7�C�v��l;s;j&oun7lK|�t�s
«3j×�³e/�a�<j1sW«G����lMgmj��m¶aeK�
�Yl;s;j×n7lK�Y�3lMomj&sE«G�Ws;�MJ3j&gmj&�C�I��gpl;n"j&opomlKgho7`w�����m¶aj��plK�FÉ$�p¶�j 6&ÞF6&#&BGN t�j&iKj&t¶aeMo�«<j&j7�EeKs�s�j&sL���LlKghs;j&g��mlYgmj&��gpj&omj7�C��e³omj"��lKÅf�;q
d�n7t�|<o´�pj7gho7`
��lMg�e×��gpl;n"j&opomlKgr�´�C�3jw�����as�lD�vÉG�m¶�jwiDe/tc|�j&sLs;��o���t�e(�Kj1s³��o��m¶�jwiDe/tc|�jugmj7�m|�gp��j&s�«G�Y�m¶�jw�m¶agmj1eKs³ÅÆ|a�M�p��lM�

�m¶<eD����o�j"ñ;j&n7|;�m�c��¤³�c���p¶aeD���YlK�Yj&�M�1`
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NODE NODENODE
SYSTEM

CPU

CPU

CPU

CPU

CPU

CPU

CPU

CPU

CPU

M
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M
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M
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ory
�.��¤M|�gmju_<` }A�ÙdfeKgpe(iMj7grgmj1o�lM|�gpn7jI�Yl;s;j&t

SYSTEM_func

CPU_func CPU_func

Th_f Th_f Th_f Th_f Th_f Th_fTh_f Th_f Th_f

CPU_func

NODE_func NODE_func

SEMANTIC VALUE
   of Resource Model

�.�c¤K|�gpju_a` ¥��f©��cj7ghe/ghnh¶���n7e/t[n7lK�Y�<lCo����m�clK�Ll/ÅÙtcj7iKj&tco

 �¶�j�omj7�³e/�C�m��n�ÅÆ|��an"�m�clK��ÅÆlKgflM��j���l;s;j���o¾n"lM���a|;�mj1s×«<eKomj&s×lK���m¶�j�omj7�³eK�M�p�cn�iDe/tc|�j1ofl/Å<�m¶�j���gpl;n"j1omomlKgho
l/Å,�m¶ae/����l;s;jK`f r�G���cn&e/tFn7lK��«a���ae/�m�clK�ao�eKgmjueKs�s��±�p��lM�FÉ�e(iKj&gpeK¤KjKÉC�³eDñ;�c��|���É[`c`�`c`¾Î�j&�À��gpl;n"j1omomlKg�o�j&�³e/�C�m��n
ÅÆ|��an"�m�clK�aouom|anh¶
eMoI�In°�m�ciKj� �¶�gpj&eKsWlKgI�In°�p��iMj� �¶�gpj&eMs��¾e/tc|�j�¶ae(iKj¸«3j7j&�²s;j&iKj&t�lM�<j1s��m¶ae/�uom|����3lKgm�I�aj7�
�´�G�<j1o�lKÅ�e/�aeKt��;omj&o&`  �¶�j1o�jEÅÆ|a�an°�p��lM�aoLgmj7�m|�gp�Ï�m¶�j 02).BG!$#&0�¾.BC% lKg J�8a92+.B gpj&om�3j&n°�p��iMj7tc�SlKÅv�m¶�j²�m¶agmj1eKsgp|������c��¤YlK�L�m¶ajv��gml;n7j&opo�lMg�e/���p¶�jv�YlK�Yj7�C�1`
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dfe/ghe(iKj&gwo��mgp|an"�m|�gpj]n"lM�ao���o��povlKÅr�p¶�gmj&j]tcj7iKj&tco¸l/Å���l;s;|at�j1oZ� ¡<¤K|�gpj � `cb��"`��.��gho��&É.�rlMgm»G�c��¤�lK�C�ml��p¶�j³�mgheKn7j¡atcju�m¶�j&gmj��co��p¶�j � l�u sbE#B �¤� ��t%u E `k �¶a�co��Yl;s;|�tcj¸¤M��iMj&o��mlY�p¶�j¸��j7ñG��t�j&iKj7t,eY�ae/gm�m��e/t[iG�cj7�Çl/ÅÙ�m¶�ju�pgpeMn"ju¡atcjK`�Gj1n"lK�<s[ÉG�m¶�j&gmjw��o��m¶�j ó E#�S@ w s}l m �¤� �At%u E ��¶���nh¶�gpj&n7j7�ciKj1o¾�p¶�jw�mgheKn"jI¡atcjw¡at±�pj7gpj&s�«G�Y�m¶�ju��gpj7iG�clK|ao��Yl;s;|�tcje/�<s²�c�C�mj&gm��gpj"�hou�±�1`� �¶�j��Gj&�³e/�C�m��n³qEl;s;|�tcjY�mghe/�ao�ÅÆlKgp�³ow�m¶�j³gpj&n7lKghsW�pgpeMn"j1ow�mlL�m�c�Yj�s;j7�3j7�<s;j7�C�¸iDe/tc|�j&o
��¶���nh¶����ct�t[«3ju�aeKopomj&sY�pl��p¶�jv{�j7��gpj&omj7�C�heD�m�clK��qEl;s;|�tcjK`¾ �¶�jv�Gj7�³eK�M�p�cnuqEl;s;|at�jw�cor�p¶�ju��lCo´���c���3lKgm�peK�C�
tcj7iKj&t,«3j&n&e/|aomj����uj"ñG�mgheKn"�powe/�asE¤M��iMj&oIo�j&�ao�j×�ml��m¶�j�gpj&n"lMgps�iDeKt�|�j1o��c�W�p¶�j×�mgheKn"j�¡atcjK`v �¶�j¸�pgpeMn"j�¡at�j�¶aeMo
e³tcl/��lKÅ¾����ÅÆlKgp�Ye/�m�clK�L�m¶<eD�wn7lK|�t�s�«3j�j"ñG�pgpeMn°�mj1s�e/�as��p¶���o��Yl;s;|�tcj×omj7tcj&n°�ho���¶ae/�����ct�t.«<j×j"ñG�mgheKn"�mj1s[É��p¶��co
�c�;ÅÆlKgp�³eD�m�clK�L��o�n7e/tctcj&s[É;�p¶�j 61BCNº8�!$#&0:-K6 l/Å,�m¶�ju�pgpeMn"jw¡atcjK`�.���<e/tct��MÉF�m¶aj7gpj���ou�p¶�j � EFjFBCE'y²E w s�@�s}l ��w �{� �At�u E `Y �¸gmj1n"j7�ciKj1ow�m¶�jY�p���Yj]s;j&�<j&�as;j&�M�¸iDeKt�|�j1o¸n"lM�Y��|;�mj1s«G���m¶�jvomj7�³e/�C�m��n��Yl;s;|�tcjue/�as]s��com��t�e(�Gor�����c��s;�MJ$j7gpj7�C����e(�;o7`Ù �¶�ju{�j7�agmj1o�j&�M�heD�p��lM�]qEl;s;|�tcjws;gp�ciKj&ok�m¶G|ao
�m¶ajv��¶�lKtcju��gml;n7j&opo�e/�as�lFJ$j7gho�e�¤Kghe/��¶���n7eKt[s;�com��t�e(�]l/Å,�m¶�ju�pgpeMn"jw¡atcjK`

Analyzer
 Module (1D)

Representation Module

Textual
Module    Module

Visualizer Analyzer
 Module (2D)

Semantic Module

Filter Module

Tracefile

Tracefile records 

Tracefile records (filtered) 

Time dependent value (semantic value)
plus event and communication records.

�,�c¤K|agmj � `cb#�fdfeKgpe(iMj7gk¯�C�pj7gp�ae/t*�C�pgm|<n°�m|agmj

� á/â ûüè��#æ�è	í¤è����_ä��	�Lë
� î ë\ð ýañ�è
 �¶�jugpj7��gpj&omj7�C�pe/�m�clK�³�Yl;s;|�tcju�co�n7lK�Y�<lCo�j1s]«G�Y�m¶agmj&jI�Yl;s;|�tcj&o&ÉG�m¶�ju�I�com|ae/tc�c�&eD�p��lM�FÉC�m¶�jv ,j"ñG�m|<e/t[e/�as��m¶aj
���<e/tc�C�&j7gY�Yl;s;|�tcj&o&`Ï �¶aj&omjL�Yl;s;|�tcj&o³eKgmj��m¶aj�eMn°�p|ae/t�s;gp�ciC�c��¤§j7��¤M���ajLlKÅ��p¶�jWo��;o��mj&�L`Ï �¶�j��Yl;s;j�l/Å
lK�3j7gheD�p��lM�§n&e/�Ë«3j�o�j&j7�ÛeKo�s;j7�³e/�<sÛs;gm�ciKj&�F`]½�¶�j&�Oe���j7��iDe/tc|�j³¶aeMou�mlE«3j�s;��om��tce(�Mj&si� ÅÆlMg¸j"ñ�e/�Y��tcjKÉ
¤KlM���a¤��pl�e��m�c�Yj¸o´�pj7�����c��¤×�m¶�gplK|a¤K¶]�p¶�jve/���c�³eD�p��lM��lMg�n7lK�Y��|;�p����¤³eK��o��peD�p�co��m��n��k�p¶�j¸o�j�IC|�j7�an7jIlKÅ*iDe/tc|�j&o
lKg�j&iKj&�M�ho���j7j1s;j&s���o�gmj�IC|�j&o��mj1s]ÅÆgplK�æ�p¶�jv��j7ñC���Yl;s;|�tcjK`

b1�
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�������� ^`_²d ´ ª¬µ�_�¼|ª�¨�_�¡V« °�¡� ´ µba
 �¶�j�����om|ae/tc���1eD�p��lM�º�Yl;s;|�tcj � �co�gpj&om�<lM�aom��«�tcjLl/ÅIiDeKt�|�j1oYe/�asSj7iMj7�C�poYs;��o��atce(�Mj&sOlM�O�p¶�jEomn7gmj&j7�F`S �
��ove(��eKgmj×l/Å�n"lK�<n"j7���pouo�|<nh¶§eMou�����as�lD��om���&j&o&É*s;��o���t�e(�Wopn7e/tcj&o��Æ�m�c��j]eK�as²�YeK¤K�����m|<s;j��"ÉF�´�G�<j³lKÅ�s;��om��tce(�
�2n7lKtclKgwlKgwt�j&iKj&tC�"É$�´�C�3j�l/ÅklM«;¿´j&n"���:e/����tc��n7eD�p��lM�FÉ$��l;s;jKÉ$�heKom»$É<�p¶�gpj&eKs
lKgw��gplGn7j&opo�lMg �"É<�G|��×«<j&gul/ÅkgplD��o��pl
s;��o��atce(�MÉ[��j1eKom|�gpj7�Yj7�C�ul/Å¾�p���Yj��Æj&iKj7�²«<j7�´�rj&j7�Ës;�MJ3j&gmj&�M�u���c�as;lD��oIÅÆlKgu��gpj&n7�comj×�Yj1eKom|�gmj&�Yj7�C�poIl/Å�t�lM��¤
�c�M�pj7gpiDe/t�o}��e/�asWoml�lM�F`u �¶��coI�Yl;s;|�tcj�n7lK�an7j7gp�ao������m¶
�m¶�jYn"gpj&e/�m�clK�El/År��j7�����c�as;lD��oIj7���m¶�j&gI«G�Ee�s���gpj&n"�
|aomj7g�n"lM�Y�YeK�as�lKg��m¶�gplK|a¤K¶]�p¶�ju�7lGlK�Y�c��¤Ye/�asLn"tclK���c��¤×Å2eKn7��tc�±�p��j1o7`f ���he/»Kj1o�n7e/gpjwl/ÅF�p¶�ju�mgheKn7jweK�����³e/�m�clK���¶���nh¶Sn&e/�º«3jEs;��o���t�e(�Kj1sÛ«3l/�m¶SÅÆlKgp��e/ghs�o×eK�asO«<eKnh»G��eKgpsao7`Ë �]e/t�o�l²lFJ$j7gho×�m¶�jL�<lComom�c«���tc���´�Ë�mlË¤Kl
�mlËe
�3lMom�±�p��lM�O���C�plW�m¶aj]�mgheKn7j]¡atcj]�pl
«3j�s;��om��tce(�Mj&sË«G�Ûo��3j&n7�±ÅÆ�G�c��¤A�]eK�ºe/«<o�lMt�|;�pj]lKg×gmj&tce/�m�ciKj³�p���YjMÉke/�O|<o�j&g
j7iMj7�C���´�G�<jvlMg�i(eKt�|ajKÉ�e��Yj&opomeK¤KjI�pe/¤YlMg�o��c�7jM`

�������� � «Uª¬µ ¶�¼|a��¿° ¡� ´ µba
�I|aeKt����pe/�m�ciKj¸«3j7¶ae(iG�clK|�gws;��o���t�e(�L�cow��lK�wom|O]]n"�cj7�C���pl�s;ghe(��n"lK�<n"tc|ao��clK�<o�lK�
��¶�j7gpj¸�p¶�j���gplK«at�j&�Yowe/gpj¸lMg
¶�lD�¢�pl��c�Y��gmlDiMjv�m¶ajYn7l;s;jK`vÃIj"�peK��tcj&s
�G|���«3j7ghoue/gpj¸��j7j1s;j&sW�ml�o�|<o´�he/�c�W�m¶<eD�ul/�m¶aj7gp���comj×eKgmj�om|�«;¿´j1n°�p��iMj
�c���agmj1omom��lM�ao&`
 �¶�j����ae/tc�G�7j&g��Yl;s;|�tcj � n"lM���a|;�mj1o�o��peD�p�co��m��n7o�lK�WlDiMj7ghe/tct[lKgIj7iKj&�Y¿´|ao��we]|<o�j&g�o�j&t�j1n°�pj&sE�aeKg��Il/Å

�m¶aju�mgheKn"jw¡atcjK`
 �¶�j&gmjLe/gpj�omlK�Yj���gpj&s�j"¡a��j1sºo��pe/�m��o´�p�cn&o×om|anh¶SeMo¸�p¶�j�e(iKj7ghe/¤Mj]o�j&�³e/�C�m��n�iDeKt�|�jMÉf�G|���«3j7gYl/ÅIj7iKj&�C�po&É

�G|���«3j7g�l/Å.n7lK�Y��|a���cn&eD�p��lM�ao!�2omj7�asaohµDgmj1n"j7�ciKj1o}�"É$`�`c`k �¶�jvlM|;�m��|���l/Å.�m¶�j¸eK�ae/tc�;o���o�ÅÆ|��an"�m�clK�ao���o���gpj&omj7�C�pj&s
�c��eYdfeKgpe(iMj7gk���c�as;lD�Àj7���m¶�j&g�eKo��he/«�tcjulKg�eMo�¶��co��mlM¤Kghe/��`

� áBú �\è�� ä����	�Lìkî ëVð ýañ�è
 �¶�jY�Gj7�³e/�C�p�cn×�YlGs�|�t�j � n7lK�Y��|;�pj&o��m¶�j�iDe/tc|�j&o��ml�«<j×�mghe/�<o´ÅÆj&gmgpj&sL�pl]�m¶aj×gpj7��gpj&omj7�C�heD�m�clK�E�Yl;s;|�tcjK`
 �¶�jvn"lM�Y��|;�pe/�m�clK��l/ÅF�p¶�jui(eKt�|aj&o��co�«aeMo�j1s]lM��lK�ajwlMg�omj7iMj7ghe/t3gmj1n"lMgps�o�eKorgpj"�m|agm��j1s]«G�³�p¶�j�¡<t±�pj7g��Yl;s;|�tcj
s;j1omn7gm�c«<j1sº«3j7tclD�v`� �¶�j�� ��l;s;|at�jE��o��m¶�jElM��tc�OlK��jL�p¶aeD�]tclGlK»;o�ÅÆlKgY�p¶�jEeKn°�p|ae/t�n7l;s;���a¤Ûl/Å��p¶�j��mgheKn7j
o��peD�pjvgmj1n"lMgps�o�eK�as�ÅÆlKg��p¶�jv��gplGn7j&opo��YlGs�j7t*omj7�³e/�C�p�cn&o7`k�Io��Yj7�C�m�clK�aj&sL«<j7ÅÆlKgpjKÉ�j1eKnh¶L�����<s;lD�Àgpj7�agmj1o�j&�M�ho
lK«�¿´j&n°�ho�lKÅÙe³¤M��iMj7�L�´�G�<j��r�alGs�jKÉ3��gml;n7j&opo�lMg&É�eK����tc�cn&eD�m�clK�*É��peMo�»�lKg��p¶�gpj&eKsF`� �¶aj�o�j&�³e/�C�m��nu�YlGs�|�t�j�|ao�j1o7É
�mlL¤Kj&��j7gheD�pj¸iDe/tc|�j&o��m¶<eD�u����tctÙ«<j�¤K�ciKj&�E�ml��m¶�j�iG�com|aeKt��c�&e/�m�clK�ElKgue/�<e/tc�Gom��o��Yl;s;|�tcjKÉ$�m¶aj�n7lK�Y�<lCo����m�clK�
l/Å
lK�aj�ÅÆ|��<n°�m�clK�SÅÆlKg�j&eMnh¶ºlM«;¿´j&n"�×tcj7iKj&t�o�|�«a�������pj&sº�ml²�m¶�j�lM��jLomj7tcj&n"�mj1sÛÅÆlKg×�m¶ajL���c�as;lD�v`O·¾ñ�e/�Y��tcj&o×l/Å
ÅÆ|��an"�m�clK�ao��
#&@,%DBG8�)�92BCJ3BC9 n7eK�Lgpj"�p|�gp���

K Í�omj"ÅÆ|at��f ���peK»Kj1ok�p¶�juo´�heD�mjw�pgpeMn"jue/�as�gmj7�m|�gp�ao��±Å,�m¶�jvo��pe/�mjwi(eKt�|ajI��o � t w%w l w � �2o��peD�pjui(eKt�|aj×b��
lKg��al/�{�2o��pe/�mjuiDe/tc|�j¸���"`

K �C�heD�mj¸�Io�´o��.gpj"�p|�gp�ao��m¶�j¸o��pe/�mj¸n7lGs�j
K Ê*eMo´��·kiM���¾eKt��f �¶���o�ÅÆ|��<n°�m�clK�L�he/»Kj1o��m¶�jvj&iKj&�M���pgpeMn"jve/�as�gpj"�m|agm�ao����po�j7iKj&�C��iDeKt�|�jM`
K `c`�`

#&8a6���92BCJ<BG9 n7e/�EeK����tc�³�m¶�j¸om|��ÁlKg��m¶ajv«<lGlKtcj&eK��ÅÆ|a�an°�p��lM���plY�m¶�jviDeKt�|�j1o�gmj7�m|�gp��j1s�«G�³�p¶�ju�m¶agmj1eKsLt�j&iKj&tÅÆ|��an°�p��lM�LÅÆlKg�e/tct$�m¶agmj1eKs�o������m¶��c��j&eMnh¶��heKom»3`
8;Ý.Ý.9:02-M8;#&0:'<!�9:BMJ3BG9 n7eK�We/���at����m¶�j�om|�� lKg��p¶�j¸«3lGlKtcj&e/�LÅÆ|��<n°�m�clK�W�mlY�m¶aj�iDe/tc|�j&o�gmj7�m|�gp��j&sL«G�L�±�ho��peMo�»��j&��«3j7gho7`
·keMnh¶ºlKÅ��m¶aj&omjLj&t�j&�Yj7�C�peKt�ÅÆ|��an°�p��lM�ao]eKgmjLgmj1e/tct��Oom�c���at�jE«�|��³eK�S�c�Y�<lMg��he/�C�³�ae/gm�³l/ÅI�m¶�jE�3lD�rj&gYl/Å

dfe/ghe(iKj&gÙt��cj&ok���³�p¶���o¾�Yl;s;|�tcjIe/�<sY¶�lD���m¶�jI|ao�j&gkn"lM��«��c��j1of�m¶ajIs;�MJ3j&gmj&�C�¾ÅÆ|��an"�m�clK�aok�ml¸¤Mj7��j&gpe/�mj��p¶�j��´�G�3j
l/Å�iDe/tc|�jY�p¶aeD���covgpj7tcj7iDeK�M�vÅÆlMg�¶���o¸eK�ae/tc�;o���o7`L¯�On7eMo�j��p¶�j�om�;o´�pj7� �agmlDiG��s;j&s§�c�ao�|�¡<n"�cj7�C�¸ÅÆ|��<n°�m�clK�<o7É.�m¶aj
|aomj7g�n&e/�Lt��c��»]�pl³dfe/ghe(iKj7gr�±�ho�lD����ÅÆ|��an°�p��lM�F`



D
R

A
FT

 O
ct

ob
er

 2
00

1

�%X�ÍOXe	��b�FÖÙØV�åÐºÔ
YZ���*Ø x�b
� á! "#�/ñ!�_è	æ î ë\ð ýañ�è
 �¶�j��,�ct��mj7gu�Yl;s;|�tcj $ lFJ$j7gho��ml��m¶�j���gpj7iG�clK|ao�lK��j1o�e]�<e/gm�m��e/t.iC�cj7��lKÅf�m¶�j��mgheKn7j¸¡atcjK`u �¶�j�|<o�j&gIn7eK�
om�<j1n"��ÅÆ�
�p¶aeD�¸lM��t��§n"j&g��he/�c�§j&iKj&�M�hove/gpj³�aeKopomj&s
�ml��m¶aj��Gj7�³eK�M�p�cnY�Yl;s;|�tcjKÉ.tc��»Mj³lK��tc�²eEom�<j1n"��¡<nY�´�G�3j³l/Å
|aomj7g�j7iMj7�C�&ÉG�Yj&opope/¤Kj1oklKÅ,e×¤K�ciKj7�]�pe/¤�lKg�s;j1o´�p���<eD�m�clK�*ÉGeK�as�oml�lK�F`f �¶���o��co�om�<j1n"��¡aj&s�«G�]e×�.�ct±�pj7g��Yl;s;|�tcj
n"lM�C�mgplKta���c�as;lD���m¶ae/��l#J3j&gpo�e¸����n"jw�c�M�pj7gmÅ2eKn7j�ÅÆlKg�e×iKj7gp�¤Gaj"ñ;�c«�t�juomj"��l/ÅF¡at��mj&gm�c��¤×lK�;�p��lM�ao7`¾�C�heD�pjIgpj&n7lKghs�o
e/gpjve/tc��e(�;or�aeKopomj&s��mlY�m¶aj��Gj7�³e/�C�p�cnw�Yl;s;|�tcjv���±�p¶�lK|;��¡<t±�pj7gp����¤<`
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½�¶�j&�L�<e/ghe(iKj7g���o�tceK|��anh¶�j1s[É�����gpeK�comj&or�´��lY�����as�lD��o'£G�p¶�j � @#l w\� E w t ���c�as;lD�Çe/���3j&eKgpo�lM���p¶�j¸tcj"Å ���mlM�n"lMgm�aj7g�l/ÅÙ�KlM|�g�omn7gmj&j7��e/�as h u �*) @%u ����w s*B � u�u EFB ���c�as;lD�Çe/���3j&eKgpo�lM���p¶�jvgp��¤M¶M��«3l/�m�mlK� n"lMgm��j&g&`

Main menu window Filter Module

Visualizer Module

Global Controler

Displaying window Semantic Module

Analyzer module (1D)

Analyzer module (2D)

+-,/.10*24365*7/819;:;<=2!<?>13@2BADC�2E3@3�FHGEI*J=K
L FHC�3M<NKE2!<1CO3�PHQ/3�IH<RGTSU3�3@FVQ/JR<RWD3@WYXRK4I*3ZWD,\[]3�243�F^K_:;<=2!<?>13@2�`�JaW*0*Qb3cG�C�<=FVSd36<RC�CO3cGEGE3@WeKEI*24J10*.RIeKEIH3@GE3

f ,/FHWDJ f G6ghGE3�3�PH.R0*243Z5H7b8?ij7�k�I*3ZF*3�laK�C!IH<=mDK43�2!G f ,bQ/QnWD3cGEC�2E,/Sd3ZK4I*3�`o9
p k�I*3rqts*uhvwq�xavzy{,|G}COJ1`�mUJRGE3@W~S^�#<�GE3OK}J=�N`�3�Fa0�J1mDK4,bJRFHG f I*,|C!I~Q/3OK4G�0HG�K4J�Q/JR<RWd�?0HF*QbJ^<1WKE2!<1CO3
PHQ/3@G@XYQ/JR<1WU��G4<?>13 f ,/FHWDJ f COJ1F*PH.10*2!<�K4,bJRFHG@X]C!Id<=F*.R3�GEJ1`�3�.1Q/J1SH<1Q/GMJ1m*KE,/J1FHG@X�7/7b7ek�I*3����h�d�	s*�� �Uv]�����U�h��xR�}Q/3OK!G�KEJ f JR2E� f ,bKEI�K4I*3�WD,b[U3@2E3@FRK�`�JDWD0*Q/3@G@7���Ke,/G�COJR`�mdJ^G�3cW�Sa��<�GE3OKeJ=�MS*0DK�K4J1FHGf I*,/C!I�,/`�mHQb3@`�3@F^K_KEI*3�:;<124<?>R3�2���0HFHCjK4,bJRFH<=Q/,\K4,b3cG�7
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p KEI*3®_u����@x^�°¯±�Y²³y-�hx�,|G6WD3@G4CO24,/Sd3cW�,/F�C!IH<=m*KE3�2
´�JRFrmd<=.13 �1� 7®k�I*,|G6`�JaW*0*Qb3eQ/3OK!G�KEJ}PHQbKE3@2NGEJ1`�3COJ1`�`
0*F*,|C�<�K4,bJRFHG�<=FHWU�?J12_GEJ1`�3Z3�>R3�F^K4GBK4IH<�K f J1FYµ K_Sd36md<1G4G�3cW®K4J
K4I*36F*3�l^K§`�JDWD0*Q/3@G@7
p KEI*3�¶nxa¯�s*v]�cuh·�¯��Y²-y³��xZ,/GTWD3@G4CO24,/Sd3cW�,bF®C!IH<1mDKE3@2T¸ZJRFemH<=.R3 � ´a7-��K f J124�DG;J1F^KEJZK4I*3�¹Dº\» ¼©½=¾-¿�ÀDÁ*Â^» ½<=FHW�COJR`�mH0DKE3cGBKEI*36>�<=Q/0*3cG�KEIH<=K f ,bQ/QzSU3ZKE2!<=FHG���3�243@W�KEJ�KEIH362E3@m*2E3cG�3@F^K4<�K4,bJRF�Q/3�>R3�Q|G�7
p KEI*3NÃ�uhÄ@Å	�hsRÆYuhv-ÇÉÈ�u�v³²-�aÈeÄ�<=243�WD3cGEC�2E,/Sd3cW�,bF�C!IH<1mDKE3@2�Ê*7Bk�I*3��}<=243�KEI*3N.12!<=m*I*,|CZ243�m*243@GE3�F^K4<=KE,/J1FJ=�nK4I*36>�<=Q/0*3@G�md<1G4G�3cW�Sa�eK4I*3NËa½=¿�Ì^Í@¼4º Î�¿�ÀDÁHÂR» ½R7
p PHFH<=Q/Q/�1X=K4I*3MC!Id<=mDK43�2§8cÏZJ1FemH<1.13M´=ÐZW*3@G4CO24,bSU3@G�KEI*3§Ñ�uhÄcy³sH�huhÒRx^�^X1KEI*3�ÓTx^Ôz�cy³s*�³<=FHW
K4I*3 õ v³s*�hÆYÒ1x^�`�JDWD0HQb3cG�7-k�I*3¡Ñ�uhÄcy³s*��uhÒRxR��¯��Y²-y³��x_`e<=FH<1.13cGzKEIH3BWD,|GEm*Q/<?�a,/F*. f ,/FHWDJ f G@7nk�I*3�ÓTx^Ôz�cy³s*�nq��Y²-y³��x.1,/>13�0HG�<VKE3�l^K40H<=Q¡2E3@m*2E3cG�3@F^K4<�K4,bJRF°J1�¡KEIH3�KE2!<1CO3�PHQ/317®+-,/FH<=Q/Q/�1XYK4I*3 õ v-s*�hÆYÒ1x^�r¯±�Y²³y-�hxaÄNQb3�K4G60HGKEJ®.R3OK�<e>R3�24�VWD3�K4<=,/Q/3@W�Õ^0H<=Q/,bK4<�K4,b>R3�<=FH<1Qb�DGE,/G§S^��m*24J1mU3�24Qb��G�3@Qb3cCjK4,bF*.®KEI*3
Ö�×ÙØ�Ú,¾b¼É<=FHWrÛ<¾HÜ§ÝnÞzÚz×�ß`�JDWD0HQb3cG�7	,/FD��J124`e<�KE,/J1Fn7

àeá@â ã ä�å�æçã è�æ®éëêìå�æ}í�îMê
k�I*3°ï�Ì1º\Í�ï
½=Í^Â f ,/FHWDJ f ,/GNCOJ1`�mUJRGE3@WÉSa��<�GE3OK
J=�_`�3�Fa0�J1mDK4,bJRFHG�WD,/>a,/W*3@WÉ,/FÉKEI*243�3®`e<1,bF*Q/�rmdJRm�0*m`�3�Fa0HG�gÙPH.R0*243
5*7 � iO7�k�IH3�PH2!G©K�`�3�Fa0°`e<=Fd<=.13cG_K4I*3NK424<RCO3cGNg�Q/JR<RWzX]0*F*Q/JR<RWzXd.R3OKMKE2!<1CO3
,bF*��J124`�<=KE,/J1FYX-7/7b7ðijXKEIH3�GE3@C�J1FHW�JRF*3�,|G
0HG�3cW�K4J°Q/JR<1WU��G4<?>13 f ,bFdWDJ f COJRFDPH.10H24<=KE,/J1FHG
<=FHWÉK4I*,/24W±J1F*3�<=Q/QbJ f G�KEJ�C!Id<=F*.R3®KEIH3:;<=2!<?>13@2N.RQbJRSH<=Q�J1m*KE,/J1FHG}ghW*24< f ,/F*.ÉG�mU3�3cWzXBGE�DG©K43�`ñC�J1Q/J12!G�X�7b7/7 iO7óò§3OlaK®GE3@CjK4,bJRFHG f ,/QbQ_3�lamHQ/<1,bF�KEI*3@`ñ,/FWD3�K4<=,/Qô7

+-,b.R0*243Z5H7 � 9;õ�<=,/F�õ�3�Fa0

ö�÷�ø�÷�ø ù�ú*û;ü]ýzþZÿ©ý����£ý����
k�I*3�ÓT��s*·1x	�	�hxaÄ6`�3�Fa0}<=Q/QbJ f GBK4J�`e<1FH<=.R3MK424<RCO3cG�7

+-,/.10*24365*7 � 9;k³24<RCO3OPdQb3cGT`�3@F^0
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k�I*3+'T�ds*²~Ó¡��s*·Rx,�	�hxVJ1m*KE,/J1F},/G§0HG�3cWVKEJeS*24J f G�3�K4I*3�WD,/2E3cCjKEJR2E,/3@G_<1FHW�QbJ^<1W�<�KE2!<1C�3MPdQb3R7BAa3@Qb3cCjK�<�KE2!<1C�3FH<1`�3�,bF�K4I*3_PHQ/3�GE3�Q/3@CjK4,bJRF�SdJ?l�<=FHWeC�Qb,|C!��K4I*3.-0/°S*0DK�K4J1FY7;k�I*3@FYXa:;<=2!<?>13�2-SU3�.1,/FHG�KEJ6Q/JR<1W�,bK@7¡��Ò1uhÅ³ÅTx^²����s*·RxaÄ®sD��x�s*��Ä@�És*·R·1x^Å³�cxa²21zmH<124<?>R3�2 f ,bQ/QY0*FdCOJ1`�m*243@G4GBKEIH3�` W*0*2E,/F*.�KEIH36QbJ^<1WD,/F*.H7
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Only searches
until this point

Same window but searching the first
semantic value until the beginning.

If we search until the begining we
will find the correct value, and will
be painted as red. have the correct semantic

TRACEFILE

All trace visualization

If we don’t search until the
beginning, the first row doesn’t

value (sourld be red and not light blue).

The first row don’t have the correct semantic value
but in this case know that the thread is blocked 
doesn’t give any infrrmation.
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Semantic Module
Filter Module

Representation Module

Orders
Global

utilityutility
Timing Zooming

window

Visualizer Module

Module
Visualizer

Analyzer
Module (1D)

Analyzer
Module (2D)
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filtering area

filtering area
User Event

Filtering Events
window button

Communication

Tracefile Name
Window Name
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S*,bFH3MK4I*36>�<=Q/0*3@G�243OK40*24F*3@WVSa�®K f J�IH,b3@24<124C!I*,/3@GT,/FRK4J®<=F*J1KEI*3@2�J1F*3R7ò§3�laKNG�3cCjKE,/J1FdG f ,bQ/QTW*3@G4CO24,bSU3eI*J f >?<1Qb0H3@G�<12E3®C�J1`�m*0DK43@W�KEI*24J10H.1IrKEI*3�J1S]o©3cCjK�`�JDWD3�QTI*,b3@24<124C!Ia�}K4JJ1S*K4<=,/FeK4I*36G�3@`�<1F^KE,|C§>�<=Q/0*317�Aa3cCjK4,bJRFV¸*7/817/8 f ,/QbQzGEI*J f I*J f >�<1Qb0*3cGT<12E3�COJR`�mH0DKE3cW®,/F®KEIH3�:¡2EJDCO3cGEGTõ�JDWD3�QI*,/3�2!<=2!C!Ia�1XYGE3@CjK4,bJRF�¸*7/817 � f ,/Q¡WD3cGEC�2E,/Sd3�K4I*3r_3cG�JR0*24C�3�õ�JaW*3�Q�I*,/3�2!<=2!C!Ia��<=FHW�PHFd<=Q/Qb�RX³GE3@CjK4,bJRFr¸H7b8R7 � f ,/QbQWD3cGEC�2E,/Sd3ZI*J f WD3�24,/>13@WV>a,b3 f G_<=243ZJ1SDK!<=,/F*3@Wz7
Ï�÷�ø�÷�ø Ð }�ú�ÑÌ�K�V~ÓÒÂ�Á��ÔÖÕ�úa}_ü]ý��J���é}j×§ýnÿ�}$ØÚÙ^ýnü>�a�
3óI*3@F f J124�^,/F*. f ,bKEI±:;<124<?>R3�2�:¡2EJDCO3cGEGNõ�JDWD3�QBJ1S]o©3cCjK!G�X-KEIH3�243V<=243e��JR0*2
Q/3�>R3�Q|G6K4IH<�K f 3�C�<=F�GE3�Q/3@COKNK4Jf J124� f ,bKEIn9	KEI*36<=mHm*Qb,|C�<=KE,/J1F®Q/3�>R3�Q;ghÝ~Ë�Ë*Ø^ijXDK!<1GE�eQb3@>13�QôX^KEI*243@<RW®Q/3�>R3�Qz<=FHWV<�KBKEI*3�K4J1mVKEI*3 f JR2E�aQ/JR<RWeQb3@>13@QgDÀ%Á2»�Ê-Ø�Á]Ý2½niO7	� F®3@<RC!IeQb3@>13�QU:;<=2!<?>13@2	<1m*m*Q/,b3cG¡GEJ1`�3_��0*FdCjKE,/J1FdG�K4JNCOJRQbQ/3@COK¡KEIH3�>�<=Q/0*3@G���2EJR`tK4I*3�mH2E3@>^,/J10dGQ/3�>13@Q/G�<=FHW}243OK40*2EF�K4I*3NCOJR2E243@GEmUJ1FHWD,/F*.�>�<=Q/0*3Z��J12§KEI*3�G�3@Qb3cCjKE3cW�Qb3@>13�Qô7*7�G f 3 f ,/QbQ-G�I*J f ,/F�G�3cCjKE,/J1F�¸H7b8R7 � XSU3O��J1243ZG�3@FHWeK4I*36COJ1`�m*0*KE3@W�>�<=Q/0*3@GT��J12BK4I*3�GE3�Q/3@COKE3cW®Q/3�>13@QUKEJ
KEI*3Z243�m*243@GE3�F^K4<=KE,/J1Fe`�JDWD0*Q/3@G@XaKEI*3@� f ,bQ/QzSU3mH<RGEGE3@W�KEJ®<1F*J=K4I*3�2_Q/3�>R3�Q|G��^FHJ f F�<RG§·1�U¯�Å¡�UÄ@x}��x,QUxa�hÄR7�k�I*3@GE3ZQb3@>13�Q|G�IH<?>R3�SU3�3@F�<1W*W*3@W�KEJe`�JDWD,\���VKEIH3>�<=Q/0*3@G_<=K_KEI*3ZK4J1m�Qb3@>13@Q�7�3r3 f ,bQ/Qz3OlDm*Q|<=,/F},bF�WD3�K4<1,bQz,bK4G_0dG�3@Q\��0*Q/F*3cGEG@7
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THREADS

TASK

TASK

THREADS

TASK

THREADS

THREADS
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Application (APPL) Application (APPL)

WORKLOAD

+-,/.10*2436¸*7/819;:;<=2!<?>13@2¡m*24JDCO3@G4G�`�JDWD3�Q
3óI*3@F f JR2E�a,/F*.�<�KVÝ2ËlË*Ø�Q/3�>R3�QôXTK4I*3°GE3�`e<=F^K4,/C�>�<1Qb0*3�243OK40*24F*3@W�K4I*2EJR0*.1I�K4I*3�m*24JDCO3@G4Ge`�JDWD3�QM,/G�<COJR`NS*,/F*3cW
>�<1Qb0*3_J1�]<1QbQ*KEI*3§>�<1Qb0*3cG�COJR`�m*0DKE3cW
��J12¡<1QbQDK4I*3_J1Sao©3@CjK!G f ,bKEI*,/F�KEI*3M<=m*m*Q/,|C�<�K4,bJRF
JRS]o©3@COK@7jÇ�<=Q/0*3@G243OKE0H2EF*3cWV<=K�Ý2Ë�Ë*Ø�Q/3�>R3�Qn<12E3ZCOJR`�m*0DKE3cW}<1G@9
8R7_3@<1C!I�K4I*2E3c<1W f ,bKEI*,/F°<�K4<RG���COJR`�mH0DKE3cG�<e>�<=Q/0*3Z��24J1`«2E3cCOJR24W�KE2!<1C�3@G@7Bk�I*3cG�3N>?<1Qb0H3@G§<12E36mH<RGEGE3@WVK4JKEI*3ZK!<1GE� f I*3�243�KEI*243@<RW�SU3�Q/J1FH.RG
� 7�KEI*36K!<1GE�DG�2E3cCO3�,/>13ZK4I*3�>�<=Q/0*3cG_2E3�KE0*24F*3cWVSa��,\K!G�KEIH2E3c<1W*G§<1FHW�COJR`�m*0DKE3cG§<eCOJR`NS*,/F*3cW}>?<1Qb0H3ZKEIH<=K�,/GmH<1G4G�3cWeK4J�KEI*3�<1m*m*Q/,/C@<�KE,/J1F f I*3@2E3�K4<RG���Sd3@QbJRF*.RG
� 7�PHFH<=Q/Q/�1X�K4I*3_<=m*m*Q/,|C�<�K4,bJRFN243@C�3�,/>13TKEI*3�>�<=Q/0*3@G	243OK40*24F*3@WNS^�N,\K!G-K4<1GE�DG	<=FHW�COJR`�mH0DKE3cG;<�F*3 f C�J1`NSH,bF*3cW>?<1Qb0H31X�µ¤�¤B<D�¶9·v¸º¹?©D©»½¼9�_�fÛcÜ*=��h¹ �¦µ µ�Þß���C�¤» X³KEIH<=K�,/G6md<1G4G�3cW°mH<RGEGE3@W°KEJ�K4I*3eF*3OlaK�Q/3�>R3�Q§ghGE3�3�Pd.10*243¸*7 � ij7
3óI*3@F f J124�a,bFH. f ,bKEI}Q/3�>13@Q/G_Ú^Ý~Â3ÊrJ12§Ú�ºª»�¼DÝ~½rQb3@>13�Q|GBKEIH3�G�3@`�<1F^KE,|CM>�<1Qb0*3Z,|G§COJR`�m*0DKE3cW}<1G�9
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Th_f Th_f Th_f Th_f Th_f Th_f Th_f Th_f

TASK_func TASK_func TASK_func

   of Process Model
SEMANTIC VALUE

APPL_func

+-,b.R0*2E36¸H7 � 9;AD3�`e<=F^KE,|C0Ç�<=Q/0*36COJR`�m*0DKE3cW}<�KV7�:T:25�Qb3@>13@Q

\ f I*3�F f J124�^,/F*.�<�K§Ú^Ý~Â¥Ê�Qb3@>13�QôX*3c<1C!IVK4<1GE�®243OK40*2EFdG_<eCOJ1`
S*,/F*3@WV>�<=Q/0*31XYµ¤�¤B<D�¶9·v¸º¹+?©D©» ¼9���|Û"Ü�=���¹ �@µ µ
Þ¥���C�¤» X f ,\K4I}<1QbQ]K4I*36>�<=Q/0*3@G�md<1G4G�3cW�Sa��,bK4GBK4I*243@<1WHG6ghGE3�3ZPH.R0*2E36¸H7 � Qb3��ÙK!iBK4J�KEI*36F*3�laK§Qb3@>13�Qô7

\ f I*3�F f JR2E�a,/F*.V<=K6Ú�ºª»�¼*Ý2½�Qb3@>13�Q	F*J}0*mHmd3@26Qb3@>13�Q|G�<=243�<1m*m*Q/,b3cWzXY3@<RC!I�K4I*2E3c<1W°2E3�KE0*24FHGMKEI*3�243@GE0*QbKJ=�³<1m*m*Q/��KEI*36GE3�Q/3@CjK43@W®��0*FHCjK4,bJRFYX�µ¤�¦BED©¶M·{¸º¹+?�D�»½¼9���|Û?Ü�=���¹F�¦µ µ�Þß���C�¤» XDK4J
K4I*3�F*3OlaK_Qb3@>13@Q	g�G�3@3�Pd.10*243¸*7 � 24,b.RI^K!ij7

SEMANTIC VALUE
   of Process Model

Th_f Th_f Th_f

TASK_func

SEMANTIC VALUE
   of Process Model

Th_f

+³,/.10H2E36¸*7 � 9�Aa3@`e<=F^KE,|C0Ç�<=Q/0*36COJR`�mH0DKE3cW�<=K�k³<RG��®<1FHW}k�I*243@<1WVQ/3�>13@Q/G@7
3óI*3@F f J124�a,bFH.�<=K-K4I*3jÀIÁ~»�Ê-ØXÁ]Ý~½�Q/3�>R3�QôX=K4I*3§G�3@`e<=F^KE,|CB>?<1Qb0H3B243OK40*24F*3@WNKEI*24J10H.1I
KEI*3_m*24JDCO3cGEG	`�JDWD3�Q,|GM<®C�J1`
S*,bFH3@W}>�<=Q/0*3NJ1�¡<=Q/QYK4I*3
<1m*m*Q/,/C@<�KE,/J1F�>�<1Qb0*3cG
g�G�3@36PH.R0*2E3
¸*7 � ij7Mk�I*3cÀ%Á2»�Ê-ØXÁzÝ2½ÉQ/3�>13@QnIH<RG�SU3�3@F<1WHWD3@We,/F®JR24WD3@2�K4J
COJR`NS*,/F*3�KEI*3M>?<1Qb0H3�243OKE0H2EF*3cW���J12T3@<RC!I�<=m*mHQb,|C�<=KE,/J1F®<�KTKEI*3M`�JRG�K¡KEJRm®I*,/3�2!<=2!C!Ia�
Q/3�>R3�Qô7k�I*3cG�3ZQ/3�>13@Qz,/G§0HG�3���0*Q f I*3@F�KE2!<1CO3ZCOJ1K4<1,bFHG�`�JR2E3�KEId<=F}J1F*36<1m*m*Q/,/C@<�KE,/J1Fn7

Th_f Th_f

TASK_funcTASK_func

Th_fTh_fTh_f

TASK_func TASK_func TASK_func

Th_f Th_f Th_f Th_f

SEMANTIC VALUE
   of Process Model

WORKLOAD_func

APPL_func APPL_func APPL_func

+-,/.10*2436¸*7 � 9�Aa3�`e<1FRK4,/C0Ç�<1Qb0H3ZC�J1`�m*0DK43@W}<�KO3 L r?á"5 L 7�S Q/3�>R3�Q
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k�I*3e:;<=2!<?>13@2�r_3cG�JR0*2!CO3�õ�JDWD3�Q;IH<RG�KEI*243�3�Q/3�>R3�Q|G�9�KEIH3�FHJaW*3eQb3@>13�Q§gôÞ2Á~½2¼*iOXYKEIH3�mH2EJDCO3cGEGEJ12�Q/3�>13@Q§gôß�Ë�ÌYi<=FdW�<�KTKEI*3MKEJRmYX^KEI*3ZGE�aG�KE3@` Qb3@>13@Q-g¨Â�ÍBÂ�Ú�¼*Ü�iO7;� F�3c<1C!I®Q/3�>R3�Q]:;<=2!<?>13�2�<1m*m*Q/,b3cG�G�JR`�3���0*FHCOKE,/J1FHGTKEJ�COJRQbQ/3@COKKEIH3N>�<=Q/0*3@G���24J1`«KEI*3
m*243�>a,bJR0HG§Q/3�>R3�Q|G�<1FHW�243OKE0H2EF}K4I*3�C�J1242E3cG�mUJ1FdWD,bFH.e>?<1Qb0H3���J12�KEI*3�GE3�Q/3@CjK43@W}Q/3�>R3�Qô7�7�G
f 3 f ,/QbQ_GEI*J f ,/F�GE3@CjK4,bJRF�¸H7b8R7 � X;Sd3���J1243�GE3�FHW*,bF*.°KEI*3�C�J1`�m*0DK43@W�>�<1Qb0*3cG���JR2�KEI*3}G�3@Qb3cCjK43@W�Q/3�>R3�QBKEJ�KEIH3243�m*243@GE3�F^K4<=KE,/J1F}`�JDWD0*Q/3@G@XdK4I*3�� f ,/QbQ-SU3NmH<RGEGE3@W�K4JV<=FHJ=KEIH3�2�Q/3�>R3�Q|G§�aF*J f F�<RGM·R�d¯�ÅT�dÄcx��hx	QUx^��Ä17§k�IH3@GE3Q/3�>13@Q/GYIH<?>13;SU3�3@F�<1W*WD3cW�KEJ§`�JDWD,b����KEI*3�>�<1Qb0*3cGn<=KzKEI*3¡KEJ1m6Q/3�>R3�Qô7£3r3 f ,/QbQR3OlDm*Q|<=,/F6,bF�WD3�K4<1,bQR,\K!GY0HGE3�Qb��0*Q/F*3@G4G�7
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+-,b.R0*2E36¸H7 Ð*9	:;<124<?>R3�2T2E3cG�JR0*24C�3M`�JDWD3@Q
3óI*3@F f JR2E�a,/F*.°<=K�Þ2Á~½2¼ÉQ/3�>R3�QôX	KEI*3}GE3�`e<=F^KE,|C®>�<1Qb0*3V2E3�KE0*24F*3cWÉKEI*24J10H.1I�K4I*3�243@GEJ10*2!CO3�`�JDWD3@QT,|G�<COJR`NS*,/F*3cW°>�<=Q/0*3�J=��<=Q/Q	KEI*3�>�<=Q/0*3@G6C�J1`�m*0DK43@W°��J126<=Q/Q	KEIH3�mH2EJDCO3cGEGEJ12!G f ,\K4I*,bFrK4I*3�F*JDWD3�ghGE3�3�PH.10H2E3�¸*7 5Q/3O�ÙK!iO7�k�IH3�ß�Ë�Ì�Q/3�>R3�Q f J124�DG_J�>13@2_KEIH3
Ú�ºª»�¼DÝ2½�Qb3@>13@Q�X]�dv-��Æ#�Uv-x�� � ��xas*² ·1�Uy³��²~¯�x�¯±sDÅ³ÅTx^²~�dv�s·=Å	yósD�®s��@u�¯�xU7
3óI*3@F f J124�a,bF*.V<�K
ß�Ë�Ì Q/3�>R3�QôX]KEI*3eGE3�`e<=F^K4,/C
>�<=Q/0*3�2E3�KE0*24F*3@W�KEI*24J10H.1I�K4I*3�2E3cG�JR0*2!CO3N`�JDWD3@Q-,|G�KEIH3>�<=Q/0*3�2E3�KE0*24F*3@W°Sa�}KEI*3�KEIH2E3c<1W�K4IH<�K6,|G�3OlD3@C�0DKE,/F*.�J1F�KEI*3�m*24JaC�3@G4G�JR2�g�G�3@3NPd.10*243�¸H7 5�2E,/.1I^Kjij7 L F*Q/��J1FH3KEIH2E3c<1W�>�<=Q/0*36,/G§2E3�KE0*24F*3@W}<=KM<
KE,/`�3�KEJeK4I*36m*24JaC�3@G4G�JR2@XaK4I*36>�<=Q/0*3@G§2E3�KE0*24F*3@W�Sa�V<1m*m*Q/�a,bF*.�K4I*3NÚ�ºª»�¼DÝ~½Q/3�>13@Q^��0*FHCjK4,bJRF�,/G-243OKE0H2EF*3cW�K4J�KEI*3�m*24JDCO3@G4GEJ12 f I*3�243T,bK;,/G	3�lD3@CO0*KE,/F*.H7jS�3@md3@FHWD,/F*.6J1F
KEI*3�>a,/3 f K4IH<�K f J10*Q|WSU36J1SDK!<=,/F*3@W f 3�C�J10*Q|W�G�3@Qb3cCjK§<�K�Ú�ºª»�¼DÝ~½rQb3@>13�Q]��0HFHCjK4,bJRFHG�KEId<�K@9
p 2E3�KE0*24F�K4I*3�G©K!<�KE3�J=��KEI*3�KEIH2E3c<1Wz7�k�I*3VmH2EJDCO3cGEGEJ12�>a,b3 f f ,/QbQ§GEI*J f KEIH3VK4I*243@<1W�<1COKE,/>^,bK©�ÉKEId<�Ke,/G3OlD3@C�0DKE,/F*.�J1FVKEI*36mH2EJDCO3cGEGEJ12c7
p 2E3�KE0*24F�KEI*243@<RWzXDK4<RG��VJ12§<1m*m*Q/,/C@<�KE,/J1F},|WD3�F^K4,\PH3@2@7�k�I*36m*24JDCO3cGEGEJ12_>a,/3 f�f ,bQ/Q³GEI*J f K4I*36K4I*2E3c<1W�,|WD3�F]\KE,bPH3�2TKEIH<=KB,|GT3OlD3@C�0DKE,/F*.�,bF�KEI*3�m*24JaC�3@G4G�JR2@7-k�I*,|G�K©�amU3MJ1�n>a,b3 f G�I*J f G�KEI*3MKEIH2E3c<1W*G¡KEIH<=KBId<?>13�SU3�3@F3OlD3@C�0DKE,/F*.�J1FVKEI*36mH2EJDCO3cGEGEJ12c7

Th_f Th_fTh_f Th_f Th_f Th_f

CPU_funcCPU_func

NODE_func

   of Resource Model
SEMANTIC VALUE

SEMANTIC VALUE
   of Resource Model

SEMANTIC VALUE
   of Resource Model

Th_f Th_f Th_f Th_f Th_f Th_f

CPU_funcCPU_func

+-,b.R0*2E36¸H7 5H9;AD3�`e<=F^KE,|C0Ç�<=Q/0*36COJR`�m*0DKE3cW}<�K§ò L S.¿ó<=FHW 8B:2[ Q/3�>R3�Q|G
3óI*3@F f JR2E�a,/F*.�<�K�K4I*3¬ÂwÍBÂ�Ú�¼*Ü Q/3�>13@Q�XRKEIH3�G�3@`e<=F^KE,|C_>�<=Q/0*3§243OK40*2EFH3@W�KEIH2EJR0*.1I�K4I*3§243@GEJ10*2!CO3_`�JDWD3�Qd,/G<NC�J1`
S*,bFH3@W®>�<1Qb0*3MJ=�³<1QbQUK4I*3MFHJaW*3M>�<=Q/0*3cGMg�G�3@3�PH.R0*243M¸*7 ´=iO7�S�,b[U3@2E3@F^KB`�3OK42E,|C�GBCOJR0*Q|W®SU3MJRSDK4<1,bF*3cWe0HGE,bFH.
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CPU_func CPU_func

Th_f Th_f Th_f Th_f Th_f Th_fTh_f Th_f Th_f

CPU_func

NODE_func NODE_func

SEMANTIC VALUE
   of Resource Model
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1

1

3

3

4

4
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Defined states
button

Current window
        name

Selected states

NOT selected
states

Selected
states

STATE VALUES

VALUE RETURNED

0

0

IN STATE

4 5

1 1
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Defined states
button

Current window
        name

Selected states

NOT selected
states

Selected
states

STATE VALUES

VALUE RETURNED

0 ...

NOT IN STATE

1 0 0

1 32 4 5
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all states

Defined states
list

Setting/Unsetting

Selected states
for the current function

Selected function

Window nameTracefile name
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The value returned at this point is the value

event (4180)

of the current event (107).

At this point, the value returned by

event value = 9693
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value is 9693

the function is the value of the current

event value = 107

value is 107
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The value returned at this point is the value
of the next event (9693).

the function is the value of the next
event (107)

At this point, the value returned by

event value = 9693

value is 9693

event value = 107
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9693 * FACTOR
= 6427

1508 microsec.

The value returned at this point is :

107 * FACTOR
= 181

591 microsec.

FACTOR = 1000

1508 microsec.

At this point, the value returned by
the function is :

591 microsec.

event value = 9693

value is 6427

event value = 107

va
lu

e 
is

 1
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value is ti  -  ti-1

event at time ti event at time ti+1
event at time ti-1

value is ti+1  -  ti
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ç�Ódà�ÍoËhÈè©Ø º�èoéLã�Ã�ÊVß.Ç}È�É�È�Ç�Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ

ãkÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�ÅCÃDÌYÌPÕoÓ}Ê�ÇdÈ�É�È�Ç�Ã�ËhÈ£é

ê ÎYg(gR�C�R�&
[äëÌ9Ã�ÅoÅoÊYÃ�ÇdÇ�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�ÊYÃRÄ©Å¦ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÞÊhÍoÑCØ

ê ÎYg(gR�C�R�J¸¿���1�±
käëÌ�Ã�Å©ÅoÊ�ÃRÇ}Ç�ÌhÕ©ÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ã�Ä©Å2ËhÈ�ÌhÍoËPÄ©ÊkÓdÔ�ÌPÕoÈÞÊVÍ©ÑìÓâÊkà�ËPÈ�ÃDÌPÈ�Ë[ÌhÕEÃRÄQ��È�ËhÐEØ

ê Î4��d�a���1dÏ
käëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÞÃvÉ�È�ËPÃ�à�È�Ð�Ô�ÌPÕoÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ø

ê�í �pM\��fG�(fî
FäëÌ�ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÑ�ÃDÙpÓ}Ñ�ÍoÑïÉDÃRÇ}ÍoÈ?ÐRÔ+ÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�Ê�Ø

ê�í ���(��fG�Rfð
[äëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÑNÓdÄoÓ}Ñ�Í©ÑìÉDÃRÇ}ÍoÈÐRÔLÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍoÌ9ÉDÃRÇ}ÍoÈ�Ê�Ø

ê Ä2�¿a�d��gy�Y
kãkÕoÓâÊ�Ô�Í©Ä©Î#ÌPÓdÐ�Ä.ÌPÃ�ß�È�ÊFÃ�ÇdÇ8ÌhÕ©È�Ó}Ä × ÍpÌYÉDÃRÇ}ÍoÈ�Ê[Ã�Ä©Å.ËPÈ6ÌPÍoËPÄ©ÊAÌPÕoÈyÉvÃ�ÇdÍ©È�Ð�Ô�ÌhÕoÈ7j��Ra�d��gy�¡ñRØ
ãkÕoÈ�ÌPÕoËPÈ�Ã�Å�Ó}ÅoÈ�Ä�ÌhÓdò©È�Ë?ÓâÊ?ÊVÈ�ÇdÈ�Î#ÌhÈ�Å4Ó}Ä�ÌPÕoÈ × ÃRËuÃRÑNÈ6ÌPÈ�ËuÊ9ÚYÓ}Ä©ÅpÐDÚÃk¡èoØæº�£�mkÌPÕ©ÃDÌÚYÓ}ÇdÇLÒ8È£ËuÃRÓâÊhÈ�Å0ÚYÕoÈ�Ä
Ä2�¿a�d��g���Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄCÓâÊYÊVÈ�ÇdÈ�Î#ÌPÈ�Å�Ø

óPôo`ur�õ�r(�"|#�vwsx9^D`"�6W+xvq ö�WV\_W"��]����vX[ZRW"\�|uz	]_^v\�WV`uxvrV�vq zo`�r�W"wsW"�{]�W"x�]_^v\_Wh`ux9���vX[ZRW"\��v|u](W{÷�qsr¡]�r��(q ]_^vqs�y`A]ë`ur_õ��v`��u`uws�vW+øFqsr\�W{]_�v\���WVx9z}|#\�]_^D`P](]�^v\_WV`ux��
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��¡ ¤#¥A¦~§~¨#©qª)«�¬p�©q®B¦A¯o¨(°�¤V®�±�²�³R´R©

ç�Ódà�ÍoËPÈ?è©Ø º�£oéLãkÕoËPÈ�Ã�Å2Ó × Ã�ËPÃ�ÑNÈ6ÌhÈ�ËPÊ[ÚYÓ}Ä©ÅpÐDÚ

ÎY`�`�Æ)�N�(�Rc�j��Cb��(e
ãkÕoÈ ¿ ÀÀoÂGÔ�Í©Ä©Î#ÌPÓdÐ�Ä©Ê[ËhÈ�ÌhÍoËPÄ@ÉDÃRÇ}ÍoÈ�Ê�ÚYÕoÓâÎuÕ¦ËhÈ�Ô�È�ËuÊAÌPÐ�ÌPÕoÈyÃ ×o× Ç}Ó}Î�ÃDÌPÓdÐ�Ä@Ç}È�É�È�Ç_Á�ÌPÕoÈ�ÊhÈ�ÉDÃ�ÇdÍoÈ�ÊkÃRËPÈ�Î6Ð�Ñ × ÍpÌhÈ�ÅÚYÓdÌhÕ.ÃRÇ}ÇoÌPÕoÈ�ÉDÃRÇ}ÍoÈ�Ê+Ô�ËPÐ�ÑùÌhÕoÈ × ËhÈ�É�Ó}Ð�ÍEÊ+ÇdÈ�É�È�Ç_Á�ÓdÄNÌPÕoÓ}ÊFÎ�Ã�ÊVÈYÌPÕoÓâÊAÇ}È�É�È�ÇoÓâÊ+ÌhÕ©È ¾�¿ Á�À�ÇdÈ�É�È�Ç_Ø#�9ÊAÌhÕoÈ × ËhÈ�É�Ó}Ð�ÍEÊÇ}È�É�È�Ç_Á�ÌPÕoÈ�ÊhÈ9Ô�Í©Ä©Î#ÌPÓdÐ�Ä©ÊYÎ6Ð�Ñ × ÍpÌhÈ?Ã�Î�Ð�Ñ�Ò©ÓdÄoÈ�Å.ÉDÃRÇ}ÍoÈyÚYÕoÓâÎuÕ@ÚYÓ}ÇdÇ�Ò8È × Ã�ÊPÊVÈ�ÅNÌhÐGÌhÕoÈ?ÄoÈ�Ù	Ì[Ç}È�É�È�Ç6k�ÓdÔ�ÚYÓ}Ä©ÅpÐDÚÓâÊkÚFÐ�Ëhß	Ó}Äoà£ÃRÌ ¿ ÀÀoÂ�ÇdÈ�É�È�Ç�Á	ÌhÕ©ÈÉvÃ�ÇdÍ©ÈyÓâÊ × Ã�ÊhÊhÈ�Å@ÌhÐ£ÌPÕoÈÆ.¾Rã�À�Â�¾ ¿ ä$Ç}È�É�È�Çlm#Ø

ç�Ódà�ÍoËPÈ?è©Ø ¶ �oé6� ×©× Ç�Ç}È�É�È�Ç�Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê
ãkÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�ÅCÃDÌYÌPÕoÓ}Ê�ÇdÈ�É�È�Ç8k_ÊVÈ�Èyò©à�ÍoËPÈèoØ ¶ ��mFÃ�ËhÈ£é
ê ÎYg(gR�C�R�&
[äëÌ9Ã�ÅoÅoÊYÃ�ÇdÇ�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�ÊYÃRÄ©Å¦ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÞÊhÍoÑCØ
ê ÎYg(gR�C�R�J¸¿���1�±
käëÌ�Ã�Å©ÅoÊ�ÃRÇ}Ç�ÌhÕ©ÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ã�Ä©Å2ËhÈ�ÌhÍoËPÄ©ÊkÓdÔ�ÌPÕoÈÞÊVÍ©ÑìÓâÊkà�ËPÈ�ÃDÌPÈ�Ë[ÌhÕEÃRÄQ��È�ËhÐEØ
ê Î4��d�a���1dÏ
käëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÞÃvÉ�È�ËPÃ�à�È�Ð�Ô�ÌPÕoÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ø
ê�í �pM\��fG�(fî
FäëÌ�ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÑ�ÃDÙpÓ}Ñ�ÍoÑïÉDÃRÇ}ÍoÈ?ÐRÔ+ÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�Ê�Ø
ê�í ���(��fG�Rfð
[äëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÑNÓdÄoÓ}Ñ�Í©ÑìÉDÃRÇ}ÍoÈÐRÔLÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍoÌ9ÉDÃRÇ}ÍoÈ�Ê�Ø
ê ÎYg(g�Ä<�e��\eC
[äëÌ�Ð�ÄoÇ}Ö2Ã�ÅoÅoÊ[ÌhÕ©ÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�ÊkÐ�Ô�ÌPÕoÈÞÊVÈ�ÇdÈ�Î#ÌPÈ�Å@ÌPÃ�ÊhßpÊ�Ø

ú=�4�@H	Æ[�oÎ��û���(�(c�j��Cb��(e
^ ÕoÈ�Ä·Ú[Ð�ËPß	ÓdÄ©à¦ÃRÌ?ÆX¾¿ã�À�Â�¾ ¿ ä¢ÇdÈ�É�È�Ç_Á ¿ ÀÀoÂ¦Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Á ¾�¿ Á�À&Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Á�ÃRÄ©Å ¾ â\ã;Â ¿ ä�Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊÞÃRËPÈÈ�ÄEÃRÒoÇ}È�Å�ØLãkÕoÈkÆ.¾Rã�À�Â�¾ ¿ ä.Ô�Í©Ä©Î#ÌPÓdÐ�Ä©ÊLËhÈ�Î6È�ÓdÉ�È�ÌPÕoÈYÉDÃRÇ}ÍoÈ�Ê�Ô�ËPÐ�Ñ´Ã�ÇdÇ�ÌPÕoÈ�Ã ×o× ÇdÓâÎ�ÃRÌhÓ}Ð�Ä©ÊLÅpÈ�ò©ÄoÈ�Å£Ó}Ä�ÌPÕoÈkÌhËuÃ�Î�È
k ¿ ÀÀoÂNÇ}È�É�È�Çlm#Ø
ä{Ä·ÌhÕoÓâÊÞÇ}È�É�È�Ç�Á(ÌPÕoËÞÚ[Ð�ËPß	ÇdÐ�Ã�Å$ÇdÈ�É�È�Ç�ËhÈ�Î6È�Ó}É�È�ÊyÌhÕoÈ@ÉvÃ�ÇdÍ©È�Ê?Ô�ËPÐ�ÑüÃRÇ}Ç+ÌhÕoÈ2Ã ×o× Ç}ÓâÎ�ÃDÌPÓdÐ�Ä©Ê�Á�ÌPÃ�ß�È�ÊÞÃRÇ}Ç+ÌhÕ©È�ÊhÈÉDÃRÇ}ÍoÈ�ÊYÃ�Ä©ÅCÎ6Ð�Ñ × ÍpÌhÈ�ÊYÃ£Î�Ð�ÑGÒoÓdÄ©È�Å¦ÉDÃRÇ}ÍoÈyÌhÕ©ÃRÌ�ÚYÓdÇ}Ç�Ò8È × Ã�ÊPÊVÈ�Å.ÌPÐ£ÌhÕoÈÄoÈ�Ù	Ì�ÇdÈ�É�È�Ç8këån¾(æ~À ¾RÁ�Â2ÇdÈ�É�È�Ç}Ê�m#Ø

ç�Ódà�ÍoËPÈ?è©Ø ¶©ý éL��ÐpÅpÈÇ}È�É�È�Ç�Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê
ãkÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�Å¦ÓdÄ¦ÌPÕoÓ}Ê�ÇdÈ�É�È�Ç8k_ÊVÈ�È?ò©à�Í©ËhÈèoØ ¶oý m�Ã�ËhÈ�é
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«�¬æç�¬p�©q®B¦A¯o¨(°�¤Vè7³R¯�¤&¨(°�±�¯~ �*�

ê ÎYg(gR�C�R�&
[äëÌ9Ã�ÅoÅoÊYÃ�ÇdÇ�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�ÊYÃRÄ©Å¦ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÞÊhÍoÑCØ
ê ÎYg(gR�C�R�J¸¿���1�±
käëÌ�Ã�Å©ÅoÊ�ÃRÇ}Ç�ÌhÕ©ÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ã�Ä©Å2ËhÈ�ÌhÍoËPÄ©ÊkÓdÔ�ÌPÕoÈÞÊVÍ©ÑìÓâÊkà�ËPÈ�ÃDÌPÈ�Ë[ÌhÕEÃRÄQ��È�ËhÐEØ
ê Î4��d�a���1dÏ
käëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÞÃvÉ�È�ËPÃ�à�È�Ð�Ô�ÌPÕoÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ø
ê�í �pM\��fG�(fî
FäëÌ�ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÑ�ÃDÙpÓ}Ñ�ÍoÑïÉDÃRÇ}ÍoÈ?ÐRÔ+ÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�Ê�Ø
ê�í ���(��fG�Rfð
[äëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÑNÓdÄoÓ}Ñ�Í©ÑìÉDÃRÇ}ÍoÈÐRÔLÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍoÌ9ÉDÃRÇ}ÍoÈ�Ê�Ø

é�êCë&êCë þ·µ$ÿ)³�� ¹'½�� ñ#õ~òü°�� °&í���� óFôAõAö1÷øZùqõAú
ãkÕoÈyå1À
	¦Ç}È�É�È�ÇoËPÈ6ÌPÍoËPÄ©ÊLÌhÕ©È�ÉDÃRÇ}ÍoÈ�ÐRÔ8ÌhÕ©ÈYÌhÕoËPÈ�Ã�Å£ÌhÕ©ÃRÌ�ÓâÊ+È6ÙpÈ�Î�ÍpÌhÓ}ÄoàÞÐ�Ä£ÌhÕ©ÃRÌ × ËPÐ	Î�È�ÊPÊVÐ�ËAÊVÐÐ�ÄoÇ}Ö�Ð�Ä©ÈYÉvÃ�ÇdÍ©ÈÓâÊËhÈ�Î6È�ÓdÉ�È�Å�Ô�ËhÐ�Ñ ÒEÐ�ÌVÌPÐ�Ñ Ç}È�É�È�Ç�Ø û Ä$ÌhÕoÈ.Ð�ÌhÕoÈ�ËÕ©ÃRÄEÅ�Á��¿¾Rä¿Â·Ã�Ä©ÅJÁ�(Á ¾ Âoæ¤Ç}È�É�È�Ç}Ê?ËPÈ6ÌPÍoËPÄáÃCÎ�Ð�Ñ�Ò©ÓdÄoÈ�ÅÉDÃRÇ}ÍoÈYÐRÔ�ÃRÇ}ÇpÌhÕ©ÈYÉvÃ�ÇdÍ©È�ÊLËPÈ6ÌhÍ©ËhÄoÈ�Å£Ò�ÖÞÌhÕoÈ × ËPÈ�É	Ó}Ð�Í©ÊLÇ}È�É�È�Ç�Ø(�SÄ©Ð	ÅoÈ[ËPÈ�Î�È�Ó}É�È�Ê�ÌhÕoÈYÉDÃRÇ}ÍoÈkÐRÔ�ÃRÇ}ÇoÓdÌPÊ × ËPÐpÎ6È�ÊhÊhÐ�ËuÊÃRÄEÅ.ÌPÕoÈÞÊVÖpÊVÌhÈ�ÑìËPÈ�Î6È�ÓdÉ�È�ÊFÌhÕ©ÈÉvÃ�ÇdÍ©È�Ô�ËPÐ�Ñ=ÃRÇ}Ç�ÌhÕoÈÄ©Ð	ÅoÈ�Ê�Ø
äëÌ�ÓâÊÞÓ}Ñ × Ð�ËVÌuÃRÄ�ÌÌhÐ4Ä©ÐRÌhÈ.ÌhÕ©ÃRÌÞÌhÕoÈ@ÇdÐDÚ[È�ÊVÌÞÇdÈ�É�È�ÇAk ¾ â\ã;Â ¿ ä¼Ç}È�É�È�Ç�myÚYÕ©È�Ä�ÃCËPÈ�ÊhÐ�ÍoËuÎ6ÈNÐ�ÒpÜ"È�Î6Ì�ÇdÈ�É�È�ÇAÓ}ÊÊhÈ�Ç}È�Î#ÌPÈ�ÅCÐ�ÄoÇdÖCÎ6Ð�Ä©ÊhÓ}ÅpÈ�ËPÊYÌhÕoÈGËhÈ�Î6Ð�ËuÅ2ÌhËuÃ�Î�È�ÊYÚYÕoÓâÎuÕ0Õ©ÃvÉ�ÈÒEÈ�È�Ä4È�Ù	È�Î6ÍpÌPÓdÄ©à.Ð�Ä4Ã�ËPÈ�ÊhÐ�Í©ËPÎ�È.k�ÌhÕoÈ × ËPÐ	Î�È�ÊPÊVÐ�ËÓâÅpÈ�Ä�ÌhÓdò©È�ËÐRÔ�ÌPÕoÈNËhÈ�Î6Ð�ËPÅ�Õ©Ã�ÊyÒ8È�È�ÄáÊhÈ6Ì�m6Á�ÌPÕoÈNËhÈ�Ê"ÌÞÃRËPÈ£ÄoÐRÌÞÎ6Ð�Ä©ÊhÓ}ÅpÈ�ËhÈ�Å�ØG�9È6Ù	Ì × Ð�ÓdÄ�ÌuÊ?ÚYÓdÇ}ÇAÅpÈ�ÊPÎ6ËPÓ}ÒEÈ£ÌhÕ©ÈÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�Å¦Ð�ÄC¨YÈ�ÊhÐ�Í©ËPÎ�È û ÒoÜ"È�Î#ÌYÇ}È�É�È�ÇâÊ�Ø

þo` � �N�R�(c�j'��b1�Re
^ ÕoÈ�Ä4ÚFÐ�Ëhß	Ó}Äoà�ÃDÌ?å1À
	·Ç}È�É�È�Ç�ÁoÌPÕoÈNå1À
	$Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Ã�Ä©Å2ÌhÕoÈ ¾ â¿ã;Â ¿ ä·Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ9ÃRËPÈÞÈ�Ä©ÃRÒoÇ}È�Å�ØkãkÕ©È£å1À
	Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ËhÈ�Î6È�Ó}É�È�ÌhÕ©ÈÉvÃ�ÇdÍ©ÈËhÈ�ÌhÍoËPÄoÈ�Å@Ô�ËPÐ�Ñ ÌPÕoÈ × ËPÈ�É	ÓdÐ�Í©ÊkÇ}È�É�È�Ç_Á ¾ â\ã;Â ¿ ä·ÇdÈ�É�È�Ç_Øå1À
	2Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê[ÃRËPÈ�Í©ÊhÈ�Å£ÌPÐ�Ã�Î6ÌFÐ�ÄNÌhÕoÈ�ÉvÃ�ÇdÍ©È�ËhÈ�ÌhÍoËPÄoÈ�ÅNÒ�ÖGÌhÕ©È�ÌhÕ©ËhÈ�Ã�Å£ÌhÕEÃDÌFÓâÊAÈ�ÙpÈ�Î6ÍoÌhÓ}Äoà�ÃRÄEÅ�ËhÈ�ÌhÍoËPÄ
ÓdÌyÌPÐ@ÌPÕoÈNÄoÈ6Ù	Ì?ÇdÈ�É�È�Ç_ØÞäëÔ[ÄoÐ2ÌhÕoËPÈ�Ã�Å0Ó}Ê?È�ÙpÈ�Î6ÍoÌhÓ}Äoà¦ÃRÌ?Ã@ÌhÓ}ÑNÈ�Á(Ã���È�ËhÐ2ÉDÃRÇ}ÍoÈEk���È�ËhÐ¦ÉDÃRÇ}ÍoÈ£Î�Ð�ËPËhÈ�Ê × Ð�ÄEÅoÊYÌPÐÌhÕ©ÈÓ}ÅpÇ}ÈÉDÃRÇ}ÍoÈ'm[ÓâÊkËPÈ6ÌhÍ©ËhÄoÈ�Å�Ø

ç�Ó}à�Í©ËhÈèoØ ¶ ºoé�� × ÍCÇdÈ�É�È�Ç�Ô�Í©Ä©Î#ÌPÓdÐ�Ä©Ê
ãkÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�Å¦Ò	Ö × Ã�ËPÃvÉ�È�ËkÃDÌkÌhÕoÓâÊYÇ}È�É�È�Ç�ÃRËPÈNé

ê ÎYc�j'�9�1dEÄO�Rg±
[¨�È6ÌhÍ©ËhÄ©Ê�ÌhÕ©È�ÉDÃRÇ}ÍoÈyÐRÔ�ÌPÕoÈ?Ã�Î#ÌPÓdÉ�È�ÌPÕoËhÈ�Ã�Å.Ã�Ê�ÓâÊ�Á�ÚYÓdÌhÕ©Ð�ÍpÌkÑNÐ	ÅoÓ�Ô�Ö�ÓdÌ�Ø+äëÔ�ÌPÕoÈ�ËPÈyÓ}ÊhÄ�� Ì
ÃRÄ	ÖNÌhÕoËPÈ�Ã�Å¦È6ÙpÈ�Î�ÍpÌhÓ}ÄoàNÐ�Ä2ÌhÕoÈ × ËhÐpÎ6È�ÊhÊhÐ�Ë�ÁpÃ���È�ËPÐ£Ó}ÊYËPÈ6ÌPÍoËPÄoÈ�Å�Ø
ê ÎYc�j'�9�1dpÄO�Rg ¸\�C��� 
2¨YÈ�ÌhÍoËPÄ©ÊÌPÕoÈ@ÊhÓdà�ÄÏÐRÔkÌhÕ©È.ÉDÃRÇ}ÍoÈ × Ã�ÊhÊhÈ�Å·Ò	Ö$ÌhÕoÈ@Ã�Î#ÌPÓdÉ�È�ÌhÕoËPÈ�Ã�Å�ØCäëÔYÉvÃ�ÇdÍ©È
× Ã�ÊPÊVÈ�Å£Ò�ÖGÌhÕ©È�ÌhÕ©ËhÈ�Ã�ÅNÓâÊ�à�ËhÈ�ÃDÌhÈ�ËLÌhÕ©Ã�Ä4��È�ËhÐEÁRÌPÕoÈ9ÉDÃRÇ}ÍoÈ ý Ó}Ê�ËhÈ�ÌhÍoËPÄoÈ�Å�Ø û ÌPÕoÈ�ËPÚYÓâÊVÈ�Á�ËPÈ6ÌhÍ©ËhÄNÌPÕoÈ9ÓâÅpÇ}È
Ê"ÌuÃDÌhÈXk¡ÉvÃ�ÇdÍ©È2�*m#Ø
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� µ ¤#¥A¦~§~¨#©qª)«�¬p�©q®B¦A¯o¨(°�¤V®�±�²�³R´R©

ê ÎYc�j'�9�1dYÄ2�(gÏI��hk
�äëÔ�ÌPÕoÈ9ÉDÃRÇ}ÍoÈ × Ã�ÊPÊVÈ�ÅGÒ	ÖGÌhÕoÈ�ÌhÕoËPÈ�Ã�ÅNÇdÈ�É�È�Ç©Õ©Ã�Ê�ÒEÈ�È�Ä.ÊhÈ�Ç}È�Î#ÌPÈ�Å�Á�ËPÈ6ÌhÍ©ËhÄ©ÊAÓ�ÌkÃ�Ê+ÓâÊ�ØäëÔ�ÓdÌ�Õ©Ã�ÊhÄ�� Ì�ÒEÈ�È�Ä4ÊhÈ�Ç}È�Î6ÌhÈ�Å�Á©Ã���È�ËPÐNÉDÃRÇ}ÍoÈÓ}Ê�ËhÈ�ÌhÍoËPÄoÈ�Å�ØAãkÕoÈ?Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä4Ã�Î6ÌPÊYÃ�Êkò©ÇdÌhÈ�Ë�ÁoÐ�ÄoÇdÖ2ÊVÈ�ÇdÈ�Î#ÌhÈ�Å
ÉvÃ�ÇdÍ©È�ÊkÚYÓ}ÇdÇ�Ò8È × Ã�ÊhÊhÈ�Å.ÌhÐNÌhÕ©ÈÄoÈ6Ù	Ì�Ç}È�É�È�Ç_Á	ÌPÕoÈËPÈ�ÊVÌkÚYÓ}Ç}Ç�ÒEÈ?ÌPËPÃ�Ä©ÊVÔ�Ð�ËPÑ£È�Å�ÌPÐX��È�ËPÐ©Ø
� ÚYÓdÄEÅpÐDÚùÓâÊËuÃRÓâÊVÈ�Å$ÌhÐ4ÊhÈ�Ç}È�Î#Ì�ÌhÕoÈ.ÉDÃ�ÇdÍoÈ�Ê?ÌhÕEÃDÌ�ÚYÓ}ÇdÇFÒEÈ × Ã�ÊPÊVÈ�Å$ÌhÐ4ÄoÈ�Ù	ÌÞÄoÈ6Ù	Ì�Ç}È�É�È�ÇâÊ4k¡ÊhÈ�È�òEà�ÍoËPÈ
èoØ ¶�¶ m6Ø

ç�Ó}à�ÍoËPÈèoØ ¶�¶ é#�9Î6ÌhÓ}É�ÈÞãkÕ©ÅE�AÃ�Ç(ÃRÄ©ÅE�9Î6ÌhÓ}É�ÈÞãkÕ©Å��AÃRÇ��	Ódà�Ä0ÊVÈ�ÇdÈ�Î#ÌhÓ}Ð�Ä¦ÉDÃRÇ}ÍoÈ�ÊkÚYÓ}Ä©ÅpÐDÚ�Ê

ê ÎYc�j'�9�1dGÄO�Rg¥I��h7¸¿���1�F
yäëÔ�ÌhÕoÈ£ÉDÃRÇ}ÍoÈ × Ã�ÊhÊhÈ�Å4Ò�Ö¦ÌPÕoÈ�ÌPÕoËPÈ�Ã�Å4ÇdÈ�É�È�Ç�Õ©Ã�Ê9Ò8È�È�Ä$ÊhÈ�Ç}È�Î#ÌPÈ�Å�Á�ËPÈ6ÌPÍoËhÄEÊÓ�ÌuÊYÊVÓ}à�Ä�Ø+äëÔLÉDÃRÇ}ÍoÈÓâÊkà�ËPÈ�ÃDÌPÈ�Ë[ÌhÕEÃRÄQ��È�ËhÐEÁ�ÌPÕoÈÉDÃRÇ}ÍoÈ ý Ó}Ê�ËhÈ�ÌhÍoËPÄoÈ�Å2Ó}Ä©Ê"ÌPÈ�Ã�Å@Ð�Ô�ÌPÕoÈÉDÃRÇ}ÍoÈÞÃ�ÊkÓâÊ�Ø+äëÔLÓdÌ
Õ©Ã�ÊhÄ�� ÌyÒ8È�È�Ä·ÊhÈ�Ç}È�Î6ÌhÈ�Å�Á(ÃY��È�ËPÐ@ÉDÃRÇ}ÍoÈNÓâÊ�ËPÈ6ÌPÍoËPÄoÈ�Å�Ø£ãkÕoÈGÔ�ÍoÄ©Î#ÌPÓdÐ�Ä·Ã�Î#ÌuÊyÃ�Ê�ò©Ç�ÌPÈ�Ë�Á�Ð�Ä©ÇdÖCÌPÕoÈ�ÊVÓ}à�Ä$ÐRÔ
ÊVÈ�ÇdÈ�Î#ÌhÈ�Å@ÉDÃ�ÇdÍoÈ�ÊkÚYÓdÇ}Ç�Ò8È × Ã�ÊPÊhÈ�Å@ÌhÐ£ÌhÕoÈÄ©È6Ù	Ì�ÇdÈ�É�È�Ç_Á	ÌPÕoÈËhÈ�Ê"ÌYÚYÓ}ÇdÇ(ÒEÈ?ÌPËPÃ�Ä©Ê"Ô�Ð�ËhÑNÈ�Å.ÌPÐ���È�ËPÐ©Ø
� ÚYÓdÄEÅpÐDÚùÓâÊËuÃRÓâÊVÈ�Å$ÌhÐ4ÊhÈ�Ç}È�Î#Ì�ÌhÕoÈ.ÉDÃ�ÇdÍoÈ�Ê?ÌhÕEÃDÌ�ÚYÓ}ÇdÇFÒEÈ × Ã�ÊPÊVÈ�Å$ÌhÐ4ÄoÈ�Ù	ÌÞÄoÈ6Ù	Ì�Ç}È�É�È�ÇâÊ4k¡ÊhÈ�È�òEà�ÍoËPÈ
èoØ ¶�¶ m6Ø

/ �X�Eý �N�R�(c�j'��b1�Re
^ ÕoÈ�Ä�Ú[Ð�ËPß�Ó}Äoà.ÃRÌ��¿¾Rä¿ÂCÇ}È�É�È�Ç�Á©ÌPÕoÈ��¿¾¿äRÂ¦Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�Á8ÌhÕoÈ�å1À
	áÔ�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Ã�Ä©ÅCÌhÕ©È ¾ â\ã;Â ¿ äáÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©ÊÃRËPÈ?È�Ä©Ã�ÒoÇ}È�Å�Ø
ãkÕoÈ��¿¾Rä¿Â¢Ô�Í©Ä©Î#ÌPÓdÐ�Ä©Ê.ËPÈ�Î�È�Ó}É�ÈCÌhÕ©È4ÉDÃRÇ}ÍoÈ�ÊNÔ�ËPÐ�Ñ ÃRÇ}Ç�ÓdÌPÊ × ËhÐpÎ�È�ÊPÊVÐ�ËPÊQk�å1À
	)ÇdÈ�É�È�ÇlmNÃRÄEÅ¼Î6Ð�Ñ × ÍoÌhÈ�Ê@ÃÎ6Ð�Ñ�ÒoÓ}ÄoÈ�ÅGÉDÃ�ÇdÍoÈkÌPÕ©ÃDÌAÚYÓ}Ç}ÇoÒEÈ × Ã�ÊPÊVÈ�ÅÞÌPÐ?ÌhÕoÈ9ÄoÈ6Ù	ÌAÇ}È�É�È�Ç_ØLãkÕoÈ��¿¾Rä¿ÂGÇ}È�É�È�ÇoÓâÊAÃRÇâÊhÐyÈ�Ä©ÃRÒ©ÇdÈ�ÅGÚYÕ©È�ÄNÚFÐ�Ëhß	Ó}ÄoàÃDÌ~Á�(Á ¾ Â©æ¥ÇdÈ�É�È�Ç�Ø

ç�Ódà�ÍoËPÈ?è©Ø ¶ ¡©éL��ÐpÅpÈÇ}È�É�È�Ç�Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê

ãkÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�Å¦ÓdÄ¦ÌPÕoÓ}Ê�ÇdÈ�É�È�Ç8k_ÊVÈ�È?ò©à�Í©ËhÈèoØ ¶ ¡�m�Ã�ËhÈ�é

ê ÎYg(gR�C�R�&
[äëÌ9Ã�ÅoÅoÊYÃ�ÇdÇ�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�ÊYÃRÄ©Å¦ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÞÊhÍoÑCØ

ê ÎYg(gR�C�R�J¸¿���1�±
käëÌ�Ã�Å©ÅoÊ�ÃRÇ}Ç�ÌhÕ©ÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ã�Ä©Å2ËhÈ�ÌhÍoËPÄ©ÊkÓdÔ�ÌPÕoÈÞÊVÍ©ÑìÓâÊkà�ËPÈ�ÃDÌPÈ�Ë[ÌhÕEÃRÄQ��È�ËhÐEØ

ê Î4��d�a���1dÏ
käëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÞÃvÉ�È�ËPÃ�à�È�Ð�Ô�ÌPÕoÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ø

ê�í �pM\��fG�(fî
FäëÌ�ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÑ�ÃDÙpÓ}Ñ�ÍoÑïÉDÃRÇ}ÍoÈ?ÐRÔ+ÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�Ê�Ø

ê�í ���(��fG�Rfð
[äëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÑNÓdÄoÓ}Ñ�Í©ÑìÉDÃRÇ}ÍoÈÐRÔLÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍoÌ9ÉDÃRÇ}ÍoÈ�Ê�Ø
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«�¬æç�¬p�©q®B¦A¯o¨(°�¤Vè7³R¯�¤&¨(°�±�¯~ ���

ç�Ódà�ÍoËhÈè©Ø ¶ �pé��	ÖpÊ"ÌPÈ�ÑìÇ}È�É�È�Ç�Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ

¸��Q¸¿Ä2ý í �N�R�(c�j'��b1�Re
^ ÕoÈ�Ä�ÚFÐ�Ëhß	Ó}ÄoàÃDÌ%Á�(Á ¾ Âoæ¼ÇdÈ�É�È�Ç�ÁRÌPÕoÈ7Á�(Á ¾ Â©æ&Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�Á�ÌPÕoÈ��¿¾Rä¿ÂGÔ�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Á�ÌhÕoÈ?å�À�	.Ô�Í©Ä©Î#ÌPÓdÐ�Ä©Ê�Ã�Ä©ÅÌhÕ©È ¾ â\ã;Â ¿ äÏÔ�Í©Ä©Î#ÌPÓdÐ�Ä©ÊÃRËPÈ�È�Ä©ÃRÒoÇ}È�Å�Ø�ãkÕoÈ4Á�(Á ¾ Âoæ´Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä©ÊyËPÈ�Î6È�ÓdÉ�ÈÞÌPÕoÈNÉvÃ�ÇdÍ©È�Ê�Ô�ËhÐ�Ñ ÃRÇ}Ç�ÌhÕoÈ£ÄoÐpÅpÈ�ÊÅpÈ�ò©ÄoÈ�Å¦Ó}Ä¦ÌhÕoÈÌPËPÃ�Î6ÈXk��R¾¿äRÂ@Ç}È�É�È�ÇlmkÃRÄ©Å¦Î6Ð�Ñ × ÍpÌhÈ�Ê�Ã�Î6Ð�Ñ�ÒoÓ}ÄoÈ�Å@ÉDÃRÇ}ÍoÈ?ÌPÕ©ÃDÌ�ÚYÓ}ÇdÇ(ÒEÈ × Ã�ÊPÊVÈ�Å.ÌPÐNÌhÕoÈÄoÈ�Ù	ÌÇ}È�É�È�Ç8k�ån¾�æAÀ ¾(Á�Â2Ç}È�É�È�ÇâÊ$m6Ø
ãkÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�ÓdÑ × Ç}È�ÑNÈ�Ä�ÌPÈ�Å¦ÓdÄ¦ÌPÕoÓ}Ê�ÇdÈ�É�È�Ç8k_ÊVÈ�È?ò©à�Í©ËhÈèoØ ¶ �*m�Ã�ËhÈ�é
ê ÎYg(gR�C�R�&
[äëÌ9Ã�ÅoÅoÊYÃ�ÇdÇ�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�ÊYÃRÄ©Å¦ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÞÊhÍoÑCØ
ê ÎYg(gR�C�R�J¸¿���1�±
käëÌ�Ã�Å©ÅoÊ�ÃRÇ}Ç�ÌhÕ©ÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ã�Ä©Å2ËhÈ�ÌhÍoËPÄ©ÊkÓdÔ�ÌPÕoÈÞÊVÍ©ÑìÓâÊkà�ËPÈ�ÃDÌPÈ�Ë[ÌhÕEÃRÄQ��È�ËhÐEØ
ê Î4��d�a���1dÏ
käëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÞÃvÉ�È�ËPÃ�à�È�Ð�Ô�ÌPÕoÈÓdÄ × ÍpÌ�ÉDÃRÇ}ÍoÈ�Ê�Ø
ê�í �pM\��fG�(fî
FäëÌ�ËPÈ6ÌPÍoËhÄEÊ[ÌhÕoÈÑ�ÃDÙpÓ}Ñ�ÍoÑïÉDÃRÇ}ÍoÈ?ÐRÔ+ÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍpÌ�ÉDÃ�ÇdÍoÈ�Ê�Ø
ê�í ���(��fG�Rfð
[äëÌ�ËhÈ�ÌhÍoËPÄ©Ê[ÌPÕoÈÑNÓdÄoÓ}Ñ�Í©ÑìÉDÃRÇ}ÍoÈÐRÔLÃRÇ}Ç�ÌhÕoÈÓ}Ä × ÍoÌ9ÉDÃRÇ}ÍoÈ�Ê�Ø

é�êCë&ê�� þGù�����ùqú�ðMóFô~õAö1÷ø�ùqõ~ú
ãkÕoÈ� "!
#%$&!('*),+{���- �.P� !o�-'AÃRËPÈ�Ã ×o× Ç}Ó}È�ÅNÃDÌAÌPÕoÈYÌPÐ × Ç}È�É�È�Ç_Á�ÚYÕoÈ�Ä�Ã�ÇdÇ©ÌhÕoÈ�Ð�ÒpÜ"È�Î6ÌAÇdÈ�É�È�Ç}Ê+ÕEÃvÉ�ÈYÒ8È�È�Ä.Î�Ð�Ñ × ÍpÌPÈ�Å�ØãkÕoÈÌ"Ú[Ð.Î6Ð�Ñ × Ð�ÊVÈÇ}È�É�È�ÇâÊYÚYÕoÓâÎuÕ4ÃRËPÈÞÃ ×o× Ç}Ó}È�Å¦Ô�ËPÐ�Ñ=ÒEÐ�ÌVÌhÐ�ÑìÌPÐ�ÌhÐ × ØYç�ÓdËuÊ"Ì�Á©ÓdÌ�ÓâÊ�Ã ×©× ÇdÓ}È�Å¦ÌPÕoÈ/� û10 �
Û û �oKJºpØLãkÕoÈ�Ç}È�É�È�ÇoÚYÕoÓâÎuÕ�ËhÈ�Î6È�ÓdÉ�È�Ê+Ã�ÊAÓdÄ × ÍpÌ�ÌPÕoÈ�ÉDÃRÇ}ÍoÈ9Î�Ð�Ñ × ÍpÌPÈ�ÅNÒ	ÖÞÌPÕoÈ�Ð�ÒoÜ"È�Î#ÌFÑ£ÐpÅpÈ�ÇoÔ�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Ø�ÌhÕ©ÈËPÈ�ÊhÍoÇ�ÌYÓâÊ × Ã�ÊhÊhÈ�Å@ÌhÐ£ÌhÕ©ÈGå1¾�æAÀ�¾RÁ�Â32pØãkÕoÈYÌ"Ú[ÐÞÎ6Ð�Ñ × Ð�ÊVÈYÇ}È�É�È�ÇâÊAÕ©ÃvÉ�ÈkÌhÕoÈ9ÊPÃRÑNÈYÔ�Í©Ä©Î#ÌPÓdÐ�Ä©Ê�Ã�Ä©Å�Î�Ã�Ä�ÒEÈ9Î�Ð�ÑGÒoÓdÄ©È�Å£ÌhÐ�Ð�ÒpÌuÃRÓ}ÄNÌhÕoÈYòEÄ©ÃRÇEÉvÃ�ÇdÍ©ÈÌhÕEÃDÌ�ÚYÓ}ÇdÇ�Ò8ÈËPÈ6ÌhÍ©ËhÄoÈ�Å@Ò	Ö�ÌPÕoÈ4�	È�ÑNÃ�Ä�ÌhÓâÎ 0 ÐpÅpÍoÇ}È�ÌPÐNÌhÕoÈÞ¨�È × ËPÈ�ÊhÈ�Ä�ÌPÃRÌhÓ}Ð�Ä 0 ÐpÅpÍoÇ}È�Ø

ç�Ódà�ÍoËhÈè©Ø ¶*µ é��FÐ�Ñ × Ð�ÊhÈyÇ}È�É�È�Ç�Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ
ãkÕoÈ?Ó}Ñ × ÇdÈ�Ñ£È�Ä�ÌhÈ�Å2Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�ÃRËPÈNé
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�Rè ¤#¥A¦~§~¨#©qª)«�¬p�©q®B¦A¯o¨(°�¤V®�±�²�³R´R©

ê Î65.Ï�5C
k��ÐRÌ9ÎuÕEÃRÄoà�È�ÌPÕoÈ?ÉDÃRÇ}ÍoÈËhÈ�ÌhÍoËPÄoÈ�Å.Ô�ËPÐ�Ñ ÌPÕoÈ × ËPÈ�É	Ó}Ð�Í©ÊkÇ}È�É�È�Ç�ØLãkÕ©ÈÉvÃ�ÇdÍ©ÈyËPÈ�Ñ�Ã�ÓdÄ©ÊkÓ}Ä�ÌPÃ�Î#Ì�Ø
ê ¸\�C���¤
NãkÕoÓ}ÊyÔ�Í©Ä©Î#ÌPÓdÐ�Ä·ËPÈ6ÌPÍoËPÄ©Ê�ÌhÕoÈ.ÊhÓdà�Ä$Ð�Ô�ÌPÕoÈNÉvÃ�ÇdÍ©È£ËPÈ6ÌPÍoËPÄoÈ�Å�Ô�ËhÐ�Ñ ÌhÕ©È × ËhÈ�É	ÓdÐ�Í©ÊyÇdÈ�É�È�Ç�ØNãkÕoÓ}ÊÔ�ÍoÄ©Î#ÌPÓdÐ�ÄCËhÈ�ÌhÍoËPÄ ý�7 ÃNËhÍoÄ©ÄoÓdÄ©àNÊVÌPÃRÌhÈ-8�ÓdÔLÌhÕoÈÉDÃ�ÇdÍoÈ?ÓâÊYà�ËPÈ�ÃRÌhÈ�Ë�ÌPÕ©ÃRÄQ��È�ËhÐ�Ã�Ä©Å��£ÓdÔ�ÓdÌ�ÓâÊYÈ�B�Í©Ã�Ç_Ø
ê�9;: ¸\�C���ì
CãkÕ©Ó}Ê�Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä'ÓâÊGÌhÕoÈ¦Î6Ð�Ñ × Ç}È�ÑNÈ�Ä�ÌuÃRËPÖ$Ð�ÔYÌhÕoÈ2Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä3�pÓdà�Ä�Ø$äëÌ£ËhÈ�ÌhÍoËPÄ©Ê�� 7 ÃRÄ'ÓâÅpÇ}ÈÊ"ÌuÃDÌhÈ-8FÓ�Ô�ÌhÕoÈÉDÃ�ÇdÍoÈÓâÊ × Ð�ÊhÓ�ÌPÓdÉ�È?Ã�Ä©Å ý ÐRÌhÕ©È�ËPÚYÓ}ÊhÈ�Ø
ê�í=<�>�?@9 
yãkÕoÓâÊYÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä4ËPÈ6ÌPÍoËPÄ©ÊYÌPÕoÈÞÑNÐpÅpÍoÇ}È�ÐRÔLÌPÕoÈ�ÉDÃRÇ}ÍoÈÞËPÈ6ÌPÍoËPÄoÈ�Å¦Ô�ËPÐ�ÑïÌhÕoÈ × ËhÈ�É	ÓdÐ�Í©Ê�Ç}È�É�È�Ç�ØA¼ÕoÈ�ÄCÌPÕoÈ�Í©ÊhÈ�ËyÊVÈ�ÇdÈ�Î#Ì�ÌPÕoÓâÊ�Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä$ÃNÄoÈ�Ú)ÚYÓ}Ä©ÅpÐDÚ)Ã ×©× È�ÃRËuÊkÌhÐ@ÊhÈ�Ç}È�Î6Ì�ÌhÕ©ÈGÅpÓ}É	Ó}ÅpÈ�Ë�Ø�á[ÖCÅpÈ6Ô¡Ã�ÍoÇdÌÌhÕoÈÅpÓ}É	Ó}ÅpÈ�ËYÓ}Ê[ÌPÕoÈà�ËPÈ�ÃRÌhÈ�Ê"ÌkÓdÄ�ÌPÈ�à�È�ËkÄ�Í©Ñ�Ò8È�ËYÐ�Ä2ÌhÕ©ÈyÑ�Ã�ÎuÕoÓdÄ©ÈyÚYÕ©Ó}ÎuÕCÅpÐ	È�ÊkÄoÐ�Ì�ÎuÕ©ÃRÄoà�ÈyÌhÕoÈ?ÉDÃRÇ}ÍoÈ�Ø
ãkÕoÈÉDÃRÇ}ÍoÈËhÈ�ÌhÍoËPÄoÈ�Å2Ò	Ö@ÌhÕoÓâÊYÔ�ÍoÄEÎ#ÌhÓ}Ð�Ä0ÚYÓ}Ç}Ç�ÒEÈ�ÚYÓ�ÌPÕoÓdÄCÌPÕoÈÞÓ}Ä�ÌhÈ�ËPÉDÃRÇ�B ý Ø}Ø}Ø ÅpÓ}É	Ó}ÅoÈ�ËDC�ÒEÈ�Î�ÃRÍEÊVÈÞÃ�ÅoÅoÊkÌPÐ
ÌhÕoÈËPÈ�ÊhÍoÇdÌYÃ ý Ø
ê�í=<�> 
$ãkÕ©Ó}ÊNÔ�Í©Ä©Î#ÌPÓdÐ�Ä&ËPÈ6ÌPÍoËPÄ©ÊGÌhÕoÈ0ÑNÐpÅpÍoÇ}È0ÐRÔ�ÌhÕoÈ0ÉDÃRÇ}ÍoÈCËPÈ6ÌhÍ©ËhÄoÈ�Å'Ô�ËPÐ�Ñ ÌhÕoÈ × ËPÈ�É	Ó}Ð�Í©ÊNÇ}È�É�È�Ç�ØA¼ÕoÈ�ÄCÌPÕoÈ�Í©ÊhÈ�ËyÊVÈ�ÇdÈ�Î#Ì�ÌPÕoÓâÊ�Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä$ÃNÄoÈ�Ú)ÚYÓ}Ä©ÅpÐDÚ)Ã ×©× È�ÃRËuÊkÌhÐ@ÊhÈ�Ç}È�Î6Ì�ÌhÕ©ÈGÅpÓ}É	Ó}ÅpÈ�Ë�Ø�á[ÖCÅpÈ6Ô¡Ã�ÍoÇdÌÌhÕoÈÅpÓ}É	Ó}ÅpÈ�ËYÓ}Ê[ÌPÕoÈà�ËPÈ�ÃRÌhÈ�Ê"ÌkÓdÄ�ÌPÈ�à�È�ËkÄ�Í©Ñ�Ò8È�ËYÐ�Ä2ÌhÕ©ÈyÑ�Ã�ÎuÕoÓdÄ©ÈyÚYÕ©Ó}ÎuÕCÅpÐ	È�ÊkÄoÐ�Ì�ÎuÕ©ÃRÄoà�ÈyÌhÕoÈ?ÉDÃRÇ}ÍoÈ�Ø
ãkÕoÈ?ÉvÃ�ÇdÍ©ÈËhÈ�ÌhÍoËPÄoÈ�Å2Ò	Ö�ÌhÕ©Ó}ÊkÔ�Í©Ä©Î#ÌPÓdÐ�Ä¦ÚYÓ}Ç}Ç�ÒEÈÚYÓdÌhÕ©ÓdÄ¦ÌhÕ©ÈÓdÄ�ÌhÈ�ËhÉDÃ�ÇEB �©ØdØ}Ø 7 ÅpÓ}É�ÓâÅpÈ�ËZ� ý 8FC�Ø

ç�Ódà�ÍoËhÈè©Ø ¶ �	é 0 ÐpÅ2ÚYÓ}Ä©ÅpÐDÚ
ê ����� 
¢ãkÕoÓâÊ�Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä-ËhÈ�ÌhÍoËPÄ©ÊNÌPÕoÈ$ÅpÓ}É	Ó}ÊhÓ}Ð�Ä¼ÐRÔ?ÌPÕoÈ�ÉDÃRÇ}ÍoÈ4ËPÈ6ÌPÍoËPÄoÈ�Å&Ô�ËPÐ�Ñ ÌhÕoÈ × ËhÈ�É	ÓdÐ�Í©Ê.Ç}È�É�È�Ç�ØA¼ÕoÈ�ÄCÌPÕoÈ�Í©ÊhÈ�ËyÊVÈ�ÇdÈ�Î#Ì�ÌPÕoÓâÊ�Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä$ÃNÄoÈ�Ú)ÚYÓ}Ä©ÅpÐDÚ)Ã ×©× È�ÃRËuÊkÌhÐ@ÊhÈ�Ç}È�Î6Ì�ÌhÕ©ÈGÅpÓ}É	Ó}ÅpÈ�Ë�Ø�á[ÖCÅpÈ6Ô¡Ã�ÍoÇdÌÌhÕoÈÞÅpÓ}É	Ó}ÅoÈ�ËYÓâÊ ý ÚYÕ©Ó}ÎuÕCÄoÐ�Ì9ÎuÕ©ÃRÄoà�È9ÌPÕoÈÉDÃRÇ}ÍoÈ�Ø
ê ¸\dHG�dHI;JB�Y��(�1d-
¦ãkÕoÓ}Ê�Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä'ËPÈ6ÌPÍoËPÄ©Ê?ÌhÕ©È@ÉDÃRÇ}ÍoÈ.ËPÈ6ÌPÍoËhÄ©È�Å·Ô�ËPÐ�Ñ ÌhÕoÈ × ËhÈ�É	ÓdÐ�Í©ÊÇ}È�É�È�Ç�ÓdÔ�Ó�Ì£Ó}ÊÓdÄ$ÌhÕoÈ.ÊhÈ�Ç}È�Î6ÌhÈ�Å$ËuÃRÄ©à�È�Á�ÓdÔkÄoÐRÌËPÈ6ÌhÍ©ËhÄ©Ê��©Ø�ãkÕoÓ}ÊÔ�ÍoÄ©Î#ÌPÓdÐ�ÄáÐ�ÄoÇ}Ö4Ç}È6ÌPÊyÌPÐ × Ã�ÊPÊ�ÌhÕoÈ�ÉDÃ�ÇdÍoÈ�ÊyÌhÕ©ÃRÌ�ÃRËPÈÒEÈ�Ì"ÚFÈ�È�Ä2ÌhÕoÈ?Ó}Ä�ÌPÈ�ËPÉDÃRÇ�Á	ÌhÕoÈËPÈ�ÊVÌkÃ�ËhÈ?Î6Ð�Ä	É�È�ËhÌhÈ�Å�ÌPÐNÃ�Ä2ÓâÅpÇ}ÈÊ"ÌuÃDÌhÈ 7 ÉvÃ�ÇdÍ©È2�(8#ØKA¼ÕoÈ�Ä¦ÌhÕoÈÍ©ÊhÈ�ËYÊhÈ�Ç}È�Î6Ì
ÌhÕoÓâÊAÔ�Í©Ä©Î#ÌPÓdÐ�Ä2ÃÞÄ©È�Ú¼ÚYÓ}Ä©ÅpÐDÚ Ã ×©× È�ÃRËuÊ+ÌhÐ£ÊVÈ�ÇdÈ�Î#ÌFÌhÕoÈyËPÃ�Äoà�È�ÁRÌPÕoÈ�ÍEÊVÈ�ËFÕ©Ã�Ê+ÌPÐGÊhÈ�Ç}È�Î#Ì[ÌhÕ©È9Ñ�ÃDÙpÓ}Ñ�ÍoÑÃRÄ©ÅCÑNÓ}ÄoÓdÑGÍoÑ ÉDÃRÇ}ÍoÈ�Ø~áFÖ0ÅpÈ�Ô¡ÃRÍoÇdÌ9ÌPÕoÈ�Ñ�ÃRÙ	Ó}Ñ�Í©Ñ=ÉDÃ�ÇdÍoÈ�Ó}Ê9ÌhÕoÈGà�ËPÈ�ÃRÌhÈ�ÊVÌ9Ó}Ä�ÌhÈ�à�È�Ë�Ä�Í©Ñ�Ò8È�Ë9Ð�Ä0ÌhÕ©È
ÑNÃ�ÎuÕoÓ}ÄoÈÃRÄ©Å@ÌhÕoÈÑNÓ}ÄoÓ}Ñ�ÍoÑïÓ}Ê��©Ø

ç�Ódà�ÍoËPÈ?è©Ø ¶ èoéLä"Êkä{Ä0¨�ÃRÄ©à�Èv5;�	È�Ç}È�Î6Ì�¨�ÃRÄoà�È�ÚYÓ}Ä©ÅpÐDÚ�Ê

ê Ï�5�Ï!�J����R�1d0
[ãkÕoÓ}ÊAÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä�Ú[Ð�ËPß	ÊAÑ£Ð�ËhÈYÐ�ËAÇ}È�ÊPÊ�Ã�Ê%¸\dHG�dHI;J:����(��dGÒoÍpÌ�ËPÈ6ÌPÍoËPÄ©Ê ý ÓdÔ�ÌhÕoÈ9ÉvÃ�ÇdÍ©È
ËhÈ�ÌhÍoËPÄoÈ�Å�Ô�ËPÐ�Ñ ÌPÕoÈ × ËPÈ�É	Ó}Ð�Í©Ê?Ç}È�É�È�ÇAÓdÔYÓ�ÌGÓ}ÊÓ}ÄáÌhÕ©È@ÊVÈ�ÇdÈ�Î#ÌPÈ�Å·ËPÃ�Äoà�È�Á�ÓdÔkÄ©ÐRÌÞËPÈ6ÌhÍ©ËhÄ©ÊO�oØ6A¼Õ©È�ÄáÌhÕ©ÈÍ©ÊVÈ�Ë�ÊhÈ�Ç}È�Î6Ì�ÌPÕoÓ}Ê�Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä·Ã ×o× È�Ã�ËPÊ�Ã.ÄoÈ�Ú ÚYÓ}Ä©ÅpÐDÚ ÌhÐ¦ÊVÈ�ÇdÈ�Î#ÌyÌhÕoÈ£ËuÃRÄoà�È�ÁEÌhÕoÈ£Í©ÊhÈ�Ë9ÕEÃvÉ�ÈÞÌPÐ2ÊhÈ�Ç}È�Î6Ì
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ÌhÕoÈNÑ�ÃDÙpÓ}Ñ�ÍoÑ Ã�Ä©Å$Ñ£Ó}ÄoÓ}Ñ�ÍoÑ ÉvÃ�ÇdÍ©È�Ø.áFÖ$ÅpÈ6Ô¡Ã�ÍoÇ�Ì?ÌPÕoÈNÑNÃRÙpÓdÑGÍoÑ ÉDÃRÇ}ÍoÈNÓ}ÊyÌPÕoÈNà�ËPÈ�ÃRÌhÈ�ÊVÌ?ÓdÄ�ÌhÈ�à�È�Ë
Ä�Í©Ñ�Ò8È�ËYÐ�Ä2ÌhÕ©ÈÑNÃ�ÎuÕoÓ}ÄoÈÃRÄ©Å2ÌhÕ©ÈÑ£Ó}ÄoÓ}Ñ�ÍoÑïÓ}ÊA�oØ
ê ¸LJ'�
I'��d > I��
G9
kãkÕoÓâÊFÔ�ÍoÄ©Î#ÌPÓdÐ�Ä2Ú[Ð�ËPßpÊFÃ�ÊkÃGÊVÌPÃ�Îuß8Ø���ÌPÐ�ËPÈ�ÊFÌhÕoÈ?ÉDÃRÇ}ÍoÈ�ÊFËPÈ6ÌPÍoËPÄoÓdÄ©àGÓ}Ä@È�Ã�ÎuÕ@ÑNÐ�Ñ£È�Ä�ÌÌhÕoÈ9ÌhÐ × ÉvÃ�ÇdÍ©È�Ø#�AÃRÇ}ÍoÈ�ÊFà�ËPÈ�ÃRÌhÈ�Ë+ÌhÕ©Ã�ÄY��Ã�ËhÈ × Í©ÊhÕoÈ�Å�Á	ÚYÕoÈ�Ä�ÌhÕ©È9Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä@ËhÈ�Î6È�Ó}É�È�Ê�Ã�ÉvÃ�ÇdÍ©È9È�B�Í©Ã�ÇoÌPÐ
� × Ð × Í × ÌPÕoÈÞÌPÐ × Ð�Ô+ÌhÕoÈ£Ê"ÌuÃ�ÎußCÃRÄ©Å0ÌhÕoÈ�Ä�Á8ÌhÕoÈ�ÌhÐ × Ó}Ê�ËhÈ�ÌhÍoËPÄoÈ�Å�Ø9��Ð�ÌhÈ�ÌhÕ©ÃRÌ9ÌhÕ©ÈGÎ6Í©ËhËPÈ�Ä�Ì 7 ÌhÐ × ÐRÔÌhÕoÈ�ÊVÌPÃ�Îuß
8kÕ©Ã�Ê�ÒEÈ�È�Ä4ËPÈ6ÌPÍoËhÄ©È�ÅCÒ8È6Ô�Ð�ËPÈÌPÕoÈÞÇâÃ�ÊVÌ�ÎuÕ©ÃRÄ©à�È�ØYãkÕoÈ�à�Ð�Ã�Ç�ÓâÊYÌhÐ@ËhÈ�Ñ£È�Ñ�Ò8È�Ë9ÌhÕoÈ × ËhÈ�É�Ó}Ð�ÍEÊÊ"ÌuÃDÌhÈ�Ê�Ø

Value 3 is received so it is pushed on
the top of the stack ans it is returned
by the funcion.

by the function.

Value 11 is received,
is pushed and returned

Value 0 is received by the function,
so the top is popped up (value 11)
and the new top is returned (value 3)

Another 0 is received,
top is popped up (value 3)
and new top is returned
(value 1)

is received.

is received.

is received.

is received.
Value 3

Value 11 Value 0

Value 0

(a) When working with As Is function the value received is returned.

(b) When working with Stacked Val function values are pushed/popped.

ç�Ódà�ÍoËhÈè©Ø ¶ £oéE��ÌPÃ�Îuß�È�ÅNMAÃRÇ�Ô�ÍoÄ©Î#ÌPÓdÐ�ÄCÒEÈ�Õ©ÃvÉ	ÓdÐ�ÍoË
�	Í × Ð�ÊhÈ�ÌPÕ©ÃDÌÉDÃRÇ}ÍoÈ�Ê?Ã�ËhÈGÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä·Ó}ÅpÈ�Ä�ÌhÓdò©È�ËuÊ?ÃRÄ©Å�O�È�ËPÐ¦ÉvÃ�ÇdÍ©È�Ê?ÃRËPÈÞÌPÕoÈNËhÈ�ÌhÍoËPÄ�Ð�Ô�ÌhÕ©ÈGÔ�Í©Ä©Î#ÌPÓdÐ�Ä©Ê�Ø�9ÊhÓdÄoàáÌPÕoÈP�	ÌPÃ�Îuß�È�ÅQMAÃRÇ�Ô�ÍoÄ©Î#ÌPÓdÐ�Ä Ú[È4Î6Ð�Í©Ç}ÅSÐ�ÒpÌPÃ�ÓdÄoÈ�Å¼ÃÏÅpÓâÊ × ÇâÃvÖ	ÓdÄ©àÏÚYÕoÈ�ËPÈ4ÃDÔ ÌPÈ�Ë@ËPÈ6ÌPÍoËPÄoÓdÄ©àÏÐRÔÔ�ÍoÄ©Î#ÌPÓdÐ�Ä ý�ý Á�ÌPÕoÈÞÅpÓâÊ × ÇâÃvÖ	ÓdÄ©à£ËPÈ6ÌPÍoËPÄ©Ê[ÌhÐ£ÌhÕ©È?Ô�ÍoÄ©Î#ÌPÓdÐ�ÄCÓ}Å ¶ Ø
äëÌ�Ó}ÊkÓ}Ñ × Ð�ËVÌuÃRÄ�ÌYÌhÐNÄoÐ�ÌhÈ?ÌhÕEÃDÌYÌhÐ	Ð.Î�Ð�Ä©ÊVÌhËPÍ©Î#ÌkÌPÕoÈÞÊ"ÌuÃ�Îuß.Ð�Ô�ÉDÃ�ÇdÍoÈ�Ê�ÁoÛ+Ã�ËPÃvÉ�È�Ë[ÊVÈ�ÃRËuÎuÕoÈ�Ê[Ò©Ã�Îuß@ÃRÇ}Ç�ÌhÕ©È
å�Ð	Ð�ßOákÃ�Îuß�ÛLÈ�ËuÎ6È�Ä�ÌuÃDÌPà�È 7 ÊhÈ�È�ÊhÈ�Î6ÌhÓ}Ð�Ä µ Ø ý Ø ¶ Ð�Ä4º�£©ØSR�È × È�Ä©ÅoÓdÄoàGÐ�Ä£ÌhÕ©È9ÊVÈ�ÇdÈ�Î#ÌPÈ�Å£ÉDÃRÇ}ÍoÈkÌhÕoÈ × ËhÐpÎ�È�ÊPÊÌhÐ�Î�Ð�Ä©ÊVÌhËPÍ©Î#Ì�ÌhÕoÈ9ÊVÌPÃ�Îuß£Î�Ð�ÍoÇâÅNÒ8È�ÊhÇdÐDÚØ�äëÔ�Ã ýUT(TWV ÓâÊ[ÊVÈ�ÇdÈ�Î#ÌhÈ�Å�Á�È�Ã�ÎuÕ£ÌPÓdÑNÈ�ÌPÕ©ÃDÌFÌhÕoÈyÊ"ÌuÃ�ÎußGÄoÈ�È�ÅoÊ+ÌPÐ
ÒEÈ?ËPÈ�Î6Ð�Ä©ÊVÌhËPÍ©Î#ÌPÈ�Å�Á�ÌhÕ©È4�	È�Ñ�ÃRÄ�ÌPÓ}Î 0 ÐpÅpÍoÇ}È?Õ©Ã�Ê[ÌPÐ�Î6Ð�ÄEÊ"ÌPËhÍ©Î6Ì[ÓdÌYÔ�ËPÐ�Ñ ÌhÕ©È?ÌhËuÃ�Î6ÈyÒ8È�à�Ó}ÄoÄoÓ}ÄoàEØ��	È�Ç}È�Î6Ì
ÌhÕoÈÞÅpÈ�ÊVÓ}ËPÈ�Å2ÉvÃ�ÇdÍ©È�ÌPÕ©ÃDÌ�Ä©ÐRÌ9ÃYX�È�Î6ÌPÊ[ÌPÕoÈËhÈ�ÊVÍ©Ç�ÌuÊ�Ø
ê Ï�ZV¸�JU[
I]\�d > I�[
GY
FãkÕ©Ó}ÊAÔ�ÍoÄ©Î#ÌPÓdÐ�Ä@Ú[Ð�ËPßpÊLÇdÓ}ß�È4^`_Fa;bdc;edf$Q`aD�8Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä@ÒoÍpÌkÐ�ÄoÇ}Ö�ÌPÕoÈ�ÊhÈ�Ç}È�Î6ÌhÈ�ÅNÉvÃ�ÇdÍ©ÈÓ}Ê�Î6Ð�Ä©ÊVÓâÅpÈ�ËhÈ�Å�ØgA¼ÕoÈ�ÄÞÌPÕoÈFÍEÊVÈ�Ë�ÊhÈ�Ç}È�Î6Ì(ÌhÕ©Ó}Ê�Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä£Ã�ÄoÈ�Ú'ÚYÓdÄEÅpÐDÚ'Ã ×o× È�Ã�ËPÊ�ÌhÐ?ÊVÈ�ÇdÈ�Î#Ì�ÌhÕoÓâÊLÊVÈ�ÇdÈ�Î#ÌhÈ�ÅÉvÃ�ÇdÍ©È�Ø
MAÃRÇ}ÍoÈ�Êkà�ËhÈ�ÃDÌhÈ�Ë[ÌhÕ©Ã�Ä T Ã�ËhÈ × Í©ÊhÕoÈ�Å�ÁoÚYÕoÈ�Ä2ÌPÕoÈÔ�ÍoÄEÎ#ÌhÓ}Ð�ÄCËPÈ�Î�È�Ó}É�È�ÊkÃNÉDÃRÇ}ÍoÈ?È�B�Í©Ã�Ç�ÌhÐ T × Ð × Í × ÌhÕ©ÈÌhÐ × Ð�Ô�ÌhÕoÈyÊ"ÌuÃ�Îuß�Ø û ÄEÎ6È9ÊhÈ�Ç}È�Î6ÌhÈ�ÅNÉDÃ�ÇdÍoÈ�Õ©Ã�Ê�ÒEÈ�È�Ä × Í©ÊVÕ©È�ÅNÐ�ÄNÌPÕoÈ�ÊVÌPÃ�Îuß�È�ÅNÓ�Ì�ÓâÊFËhÈ�ÌhÍoËPÄoÈ�Å�Ã�Ç�ÌPÕoÐ�Í©à�ÕÐRÌhÕ©È�ËYÉDÃRÇ}ÍoÈ�ÊkÚ[È�ËPÈ × Í©ÊhÕoÈ�ÅCÃDÔ ÌPÈ�ËYÓdÌ�ØEA¼Õ©È�Ä0ÊVÈ�ÇdÈ�Î#ÌPÈ�Å2ÉvÃ�ÇdÍ©ÈÓ}Ê × Ð ×o× È�ÅCÍ × Á©ÃhO�È�ËhÐ£Ó}Ê�ËhÈ�ÌhÍoËPÄoÈ�Å�Ø
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Function works like Stacked Val
but only is returned the selected

value once it has stacked

ç�Ódà�ÍoËhÈè©Ø k T é�ä{ÄCÊVÌPÃ�Îuß�È�Å6MAÃ�Ç�Ô�ÍoÄ©Î#ÌPÓdÐ�ÄCÒEÈ�Õ©ÃvÉ	ÓdÐ�ÍoË

çoÐ�Ë�È�ÙoÃRÑ × Ç}È�Á[Ó�Ô?ÓdÄ&ÌPÕoÈCÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä¼ÐRÔ�ÌhÓ}ÑNÈ�ÊVÕ©ÐDÚFÈ�Å'Ó}Äl�	ÌPÃ�Îuß�È�Å3MAÃRÇ�È�ÙoÃRÑ × Ç}È 7 ÊVÈ�ÈCò©à�Í©ËhÈ0èoØ ¶;m 8ÚFÈ4ÊhÈ�Ç}È�Î6Ì.ÌhÕoÈPn�o�^p_qa(brc(edf)Q`aR� 7 ÊhÈ�Ç}È�Î#ÌPÓdÄ©àÏÉvÃ�ÇdÍ©È ¶ 8£Ô�Í©Ä©Î#ÌPÓdÐ�Ä¼ÓdÄ©ÊVÌhÈ�Ã�ÅSÐ�Ôs^p_qa(brc(edf Q`aR��Ú[È4ÚYÓ}ÇdÇ
Ð�ÒpÌuÃRÓ}Ä@ò©à�ÍoËPÈ?è©Ø k T ØL��Ð�ÌhÈ?ÌhÕEÃDÌ�ÚYÕoÈ�ËhÈ?ÉDÃRÇ}ÍoÈ ¶ Ó}ÊkËPÈ�Î�È�Ó}É�È�Å.ÓdÌ�Ó}Ê × Í©ÊVÕ©È�ÅCÃRÄ©Å2ÓâÊYËhÈ�ÌhÍoËPÄoÈ�Å@ÍoÄ�ÌPÓdÇ�ÓdÌPÊÎ6Ð�ËPËPÈ�Ê × Ð�Ä©ÅpÓ}Äoà%O�È�ËhÐGÓ}Ê[ËPÈ�Î�È�Ó}É�È�Å�ØSA¼ÕoÈ�Ä@ÌPÕoÈyÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä@ËPÈ�Î�È�Ó}É�È�ÊFÃ�Ä©Å × ÍEÊVÕoÈ�ÊFÌhÕoÈ?ÉDÃRÇ}ÍoÈ ý�ý Á�ÉDÃRÇ}ÍoÈ ¶Ó}ÊYÊVÌhÓ}ÇdÇ(ËhÈ�ÌhÍoËPÄoÈ�Å�Ø
t Ê���ÌuÃ�Îuß�È�ÅuMAÃRÇ(Ô�ÍoÄ©Î#ÌPÓdÐ�Ä�Á�ÊVÍ × Ð�ÊhÈ?ÌhÕEÃDÌ9ÉDÃRÇ}ÍoÈ�Ê�ÃRËPÈ?Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä0ÓâÅpÈ�Ä�ÌhÓdò©È�ËPÊ�Ã�Ä©ÅvO�È�ËhÐ�ÉDÃ�ÇdÍoÈ�Ê�ÃRËPÈ?ÌhÕ©ÈËhÈ�ÌhÍoËPÄ�ÐRÔ�ÌPÕoÈ�Ô�ÍoÄEÎ#ÌhÓ}Ð�ÄEÊ�Ø+�9ÊhÓ}ÄoàÞÌPÕoÈ9ä{Äw�	ÌPÃ�Îuß�È�Å/MAÃ�Ç©Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä@ÚFÈyÎ6Ð�Í©Ç}ÅNÐ�ÒpÌPÃ�ÓdÄ@Ã�ÅpÓ}Ê × ÇâÃvÖ	ÓdÄoàÞÌhÕ©ÃRÌÊVÕoÐDÚ�ÊFÌPÕoÈÈ6ÙpÈ�Î�ÍpÌhÓ}Ð�Ä¦ÐRÔ�Ô�ÍoÄ©Î6ÌhÓ}Ð�ÄCÓâÅ ¶ Ø+ãkÕoÈÞÎ�Ã�ÇdÇâÊkÚYÓ�ÌPÕoÓ}Ä2Ô�Í©Ä©Î#ÌPÓdÐ�Ä¦ÓâÅ ¶ Î6ÐpÅpÈÞÃRËPÈyÄoÐRÌ9ÅpÓâÊ × Ç}ÃvÖ�È�Å�Ø
ê�/ dW5UJUx�ZSyzG�dW{�dHG2
0ãkÕoÓ}ÊGÔ�ÍoÄEÎ#ÌhÓ}Ð�Ä|^`_Fa;bdc;edf¥Q`aR�kÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä�Ø}MAÃ�ÇdÍoÈ�Ê�à�ËhÈ�ÃDÌPÈ�ËÞÌPÕ©ÃRÄ T Ã�ËhÈ × Í©ÊhÕoÈ�Å�ÁÚYÕoÈ�ÄáÌPÕoÈ�Ô�ÍoÄ©Î6ÌhÓ}Ð�ÄÏËPÈ�Î�È�Ó}É�È�ÊÃ4ÉvÃ�ÇdÍ©È�È�B�Í©ÃRÇ�ÌhÐ T × Ð × Í × ÌPÕoÈ.ÌPÐ × ÐRÔkÌPÕoÈ@ÊVÌPÃ�Îuß�ØCãkÕoÈ.ËPÈ6ÌPÍoËhÄ©È�ÅÉvÃ�ÇdÍ©ÈÓ}Ê�ÌhÕoÈGÄ�Í©Ñ�Ò8È�Ë�Ð�Ô+ÊVÌPÃ�Îuß�È�Å2ÉDÃ�ÇdÍoÈ�Ê 7 Ç}È�Ä©à�Õ�Ì9ÐRÔLÌPÕoÈGÊVÌPÃ�Îuß~8[ÚYÕ©Ó}ÎuÕ4Î�Ð�ËPËhÈ�Ê × ÐpÅoÊ[ÌhÐ�ÌPÕoÈÞÄoÈ�Ê"ÌPÓdÄ©àÇdÈ�É�È�Ç�Ð�Ô(ÌPÕoÈÉDÃRÇ}ÍoÈ?ÌhÕ©ÃRÌYÔ�ÍoÄ©Î6ÌhÓ}Ð�ÄP^`_Fa;bdc;edf'Q`aD��ÚYÓdÇ}Ç�ËPÈ6ÌhÍ©ËhÄ¦Ó�ÔLÓdÌ�Ú[Ã�ÊYÊVÈ�ÇdÈ�Î#ÌhÈ�Å�Ø

Instead of value 3 the nesting level, value 2, is returned

Instead of value 11 the nesting level, value 3, is returned

Instead of value 3 the nesting level, value 2, is returned

Value 1 is returned but it corresponds to the nesting level

ç�Ódà�ÍoËPÈ?è©Ø k ý é+��È�Ê"ÌPÓdÄ©à�ÇdÈ�É�È�Ç�Ô�Í©Ä©Î#ÌPÓdÐ�Ä¦Ò8È�ÕEÃvÉ�Ó}Ð�Í©Ë
t Ê × ËhÈ�É	ÓdÐ�Í©Ê�È�ÙoÃRÑ × Ç}È�Ê�ÁAÊVÍ × Ð�ÊhÈ.ÌPÕ©ÃDÌNÉDÃRÇ}ÍoÈ�Ê£ÃRËPÈ.Ô�Í©Ä©Î#ÌPÓdÐ�Ä�ÓâÅpÈ�Ä�ÌhÓdò©È�ËPÊNÃRÄEÅ}O�È�ËhÐ$ÉvÃ�ÇdÍ©È�Ê£ÃRËPÈ.ÌhÕ©ÈËhÈ�ÌhÍoËPÄCÐRÔ+ÌhÕ©ÈÔ�ÍoÄ©Î6ÌhÓ}Ð�Ä©Ê�Ø��9ÊhÓdÄ©à�ÌhÕoÈ£��È�Ê"ÌPÓdÄoà@ÇdÈ�É�È�Ç(Ô�ÍoÄ©Î6ÌhÓ}Ð�Ä4Ú[È�Î6Ð�ÍoÇâÅCÐ�ÒpÌuÃRÓ}Ä4Ã.ÅpÓâÊ × ÇâÃvÖ	ÓdÄ©àNÌhÕ©ÃRÌÊVÕoÐDÚ�ÊFÌPÕoÈÈ6ÙpÈ�Î�ÍpÌhÓ}Ð�Ä¦ÄoÈ�Ê"ÌPÓdÄoà�Ç}È�É�È�ÇâÊkÐRÔ�ÌhÕoÈ?Ô�ÍoÄEÎ#ÌhÓ}Ð�Ä0ÊVÌPÃ�Îuß@Î�Ã�ÇdÇâÊ�Ø

ÐXÑ*� � Ô��8Ú���Ô�����Ú�Ô��Ãà

ãkÕoÈ��	È�Ñ�ÃRÄ�ÌhÓâÎ 0 ÐpÅpÍoÇ}ÈYÐ&X�È�ËuÊLÌPÕoÈ × Ð�ÊhÊhÓ}ÒoÓdÇ}ÓdÌ"ÖÞÌhÐGÎ6Ð�ÑGÒoÓ}ÄoÈYÅpÓ�X�È�ËPÈ�Ä�ÌAÌPËPÃ�Î6ÈkÉ	ÓdÈ�Ú�Ê+Ó}Ä�Ð�ËuÅpÈ�ËLÌPÐÐ�ÒpÌuÃRÓ}Ä£Ä©È�ÚÉ	ÓdÈ�Ú�Ê�ÌPÕ©ÃDÌ?Î6Ð�ÍoÇ}Å4ÄoÐRÌ?ÒEÈ£ÅpÓ}ËhÈ�Î#ÌhÇ}Ö0ÅpÈ�ËPÓ}É�È�Å0Ô�ËhÐ�ÑïÌPËPÃ�Î6ÈÞËPÈ�Î�Ð�ËuÅoÊ�Ø�çoÐ�Ë9È�ÙpÃ�Ñ × ÇdÈ�Á8ÌhÕoÈ£ä"Û,� 7 ä{ÄEÊ"ÌPËhÍ©Î6ÌhÓ}Ð�Ä©Ê
× È�Ë4�FÖpÎ6Ç}È]8�ÑNÈ6ÌhËPÓâÎ�Ê?ÊVÕ©ÐDÚYÄ�Ó}Ä$ÊhÈ�Î#ÌPÓdÐ�Ä$è©Ø ý Ø kCÎ6Ð�ÍoÇ}Å�ÄoÐRÌ?Ò8ÈNÅoÓdËPÈ�Î6ÌhÇ}Ö0Ð�ÒpÌuÃRÓ}ÄoÈ�Å4Ô�ËhÐ�Ñ ÌhËuÃ�Î6ÈGò©Ç}ÈNËhÈ�Î6Ð�ËuÅoÊ�ÁÚ[È�Î�Ã�ÄCÎ�Ð�ÑGÒoÓdÄ©ÈÌhÕoÈ�È6ÙpÈ�Î�ÍpÌhÈ�ÅCÓdÄ©ÊVÌhËPÍ©Î6ÌhÓ}Ð�Ä©Ê�Ã�Ä©Å × ËPÐpÎ6È�ÊPÊhÐ�Ë�Î6ÖpÎ�ÇdÈ�Ê�Î6Ð�ÍoÄ�ÌhÈ�ËuÊkÌPÕ©ÃDÌ9ÕEÃvÉ�ÈÒ8È�È�Ä4Î�ÐpÅpÈ�ÅCÓ}ÄÌhÕ©È?ÌhËuÃ�Î6È?ËPÈ�Î�Ð�ËuÅoÊFÌhÐNà�È�ÌkÓdÌ�Ø
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«�¬���¬V²~©<ª&°-�(©<²��R°�©%�� µ©ý

t Ê(ÚFÈ[ÊVÕ©ÐDÚFÈ�Å�Ó}Ä�ÊhÈ�Î6ÌhÓ}Ð�Ä�è©Ø ºoÁ�ÌPÕoÈ��pÈ�Ñ�ÃRÄ�ÌhÓâÎ 0 ÐpÅpÍ©ÇdÈFÚYÓdÄ©ÅoÐDÚ·ÚYÕ©È�ÄÞÚ[Ð�ËPß	ÓdÄoàYÚYÓdÌhÕ�ÌhÕoÓâÊ(Ì"Ö × È�Ð�ÔoÉ	ÓdÈ�Ú�ÊÇ}Ð�Ð�ßpÊ�ÅpÓ�X8È�ËhÈ�Ä�Ì 7 ÊhÈ�È9ò©à�Í©ËhÈyèoØ k�º;86Ø�ãkÕ©È × ËPÐpÎ6È�ÊPÊ�Ã�Ä©Å�ËPÈ�ÊhÐ�ÍoËuÎ6ÈYÑNÐpÅpÈ�Ç8Ã�ËhÈ�ÃÚYÕoÈ�ËPÈ9ÊhÈ�Ñ�ÃRÄ�ÌPÓ}Î�Ô�ÍoÄ©Î#ÌPÓdÐ�Ä©ÊFÐRÔÌhÕ©ÈÞÃ�Î#ÌPÓdÉ�È?ÇdÈ�É�È�ÇâÊYÎ6Ð�ÍoÇâÅ@Ò8ÈÞÊVÈ�ÇdÈ�Î#ÌPÈ�ÅCÎuÕ©ÃRÄ©à�È�Ê�Ø

FACTOR value applied
to the first window values

FACTOR value applied
to the second window values

Combine operation
menu

FIRST WINDOW

SECOND WINDOW

Window selector menus

ç�Ó}à�ÍoËPÈèoØ k�ºpé��	È�ÑNÃ�Ä�ÌhÓâÎ?ÚYÓdÄ©ÅoÐDÚ Ô�Ð�ËPÑ�ÃDÌkÔ�Ð�Ë�ÃNÅpÈ�ËhÓ}É�È�Å@ÚYÓ}Ä©ÅpÐDÚØ
�	Ó}Ä©Î6È£ÊVÈ�Ñ�ÃRÄ�ÌhÓâÎÉDÃRÇ}ÍoÈ�ÊyÃRËPÈà�ËuÃ × ÕoÓ}Î�ÃRÇ}ÇdÖ¦ËPÈ × ËPÈ�ÊhÈ�Ä�ÌhÈ�Å¦Ð�Ä�ÅpÓâÊ × Ç}ÃvÖ	Ó}Äoà.ÚYÓ}Ä©ÅpÐDÚ�Ê 7 ÄoÈ�Ù�Ì?ÎuÕ©Ã × ÌhÈ�Ë m ÚYÓ}ÇdÇÅpÈ�ÊhÎ�ËhÓ}ÒEÈ�ÌhÕoÈNÅpÓâÊ × Ç}ÃvÖ	Ó}Äoà.ÚYÓ}Ä©ÅpÐDÚ�Êd8#Á�Î6Ð�Ñ�ÒoÓ}ÄoÈÞÌ"Ú[Ð@ÊhÈ�Ñ�ÃRÄ�ÌPÓ}Î�ÕoÓdÈ�ËPÃ�ËPÎuÕ©ÓdÈ�Ê�Î6Ð�ÍoÇ}Å�ÒEÈ£ÊVÈ�È�Ä�Ã�Ê�ÌPÕoÈNÎ6Ð�ÑGÒoÓ��Ä©ÃRÌhÓ}Ð�Ä4Ð�Ô�Ì"Ú[Ð@ÅpÓâÊ × Ç}ÃvÖ	Ó}Äoà.ÚYÓ}Ä©ÅpÐDÚ�Ê 7 ÊhÈ�ÈÞòEà�ÍoËPÈ�èoØ k ¶ 8#Ø��	È�Î#ÌPÓdÐ�Ä ýUT Ø ý Ð�Ä4ÎuÕ©Ã × ÌhÈ�Ë ýUT ÚYÓ}Ç}Ç�ÅpÈ�ÊhÎ�ËhÓ}Ò8È�ÕoÐDÚÌhÐ�Î�ËhÈ�ÃDÌhÈÃNÅpÈ�ËhÓ}É�È�Å@ÚYÓ}Ä©ÅpÐDÚØ

TLB misses X 100

divide

Loads completed

TLB miss ratio

ç�Ó}à�ÍoËPÈèoØ k ¶ é û ÒoÌPÃRÓ}ÄoÄoÓ}Äoà�ÃNÅpÈ�ËPÓ}É�È�Å2ÑNÈ6ÌPËhÓâÎ�Ê[Ô�ËPÐ�Ñìã&åRá ÑNÓâÊhÊhÈ�ÊYÃ�Ä©Å�å(Ð�Ã�ÅoÊYÎ6Ð�Ñ × ÇdÈ�ÌhÈ�Å
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� ���=�  1¡£¢ ��¤ ¥ ��¤ ¦ §©¨ �

ãkÕoÈ¦à�ËuÃ × Õ©Ó}Î@ËhÈ × ËhÈ�ÊVÈ�Ä�ÌPÃDÌPÓdÐ�Ä©ÊGÐRÔ�Û+Ã�ËPÃvÉ�È�ËÞÃRËPÈ × Ó}Î6ÌhÍoËPÈ�Å�Ð�Ä�ÌhÕoÈCÅpÓâÊ × ÇâÃvÖ	ÓdÄ©à$ÚYÓ}Ä©ÅpÐDÚ�Ê�Ø'ãkÕoÈ¦ÚYÓdÄ©ÅoÐDÚ�ÊÊhÕoÐDÚ¥*?Ã�Ä�ÌkÌPÓdÑNÓ}Äoà.ÅpÓâÃRà�ËuÃRÑ�Ê[ÐRÔ�ÉDÃRÇ}ÍoÈÈ�É�Ð�Ç}ÍpÌhÓ}Ð�Ä2Ô�ËhÐ�Ñ ÌhÕ©ÈÞÅpÓ�X�È�ËPÈ�Ä�Ì9ÊVÌPÃRÌhÍ©ÊYÃ�Ä©Å@È�É�È�Ä�ÌuÊ�Ø

AttributesHide Control
Area

Control
  Area

Y Max scale
Warning

Displaying
Local Orders

Window PopUp MenuWindow Name Trace Name

Redraw the
drawing area

D
raw

in
g

 A
rea

Time Line

ç�Ódà�ÍoËPÈ m Ø ý é t ÅpÓ}Ê × ÇâÃvÖ	ÓdÄoàNÚYÓ}Ä©ÅpÐDÚ
ãkÕoÈ1R9ÓâÊ × Ç}ÃvÖ	Ó}Äoà4A¼Ó}Ä©ÅpÐDÚ ÕEÃ�Ê�Ì"ÚFÐ£ÃRËPÈ�Ã�Ê�é�ÌPÕoÈ >gª [(«/x�ZSyP[ ª dH[@ÚYÕ©È�ËPÈ�Û+ÃRËuÃvÉ�È�ËAÅpËuÃvÚ�ÊAÌPÕoÈ�ËPÈ × ËhÈ�ÊVÈ�Ä~�ÌPÃRÌhÓ}Ð�Ä¦ÐRÔ�ÌhÕoÈÐ�ÒpÜ"È�Î6ÌPÊ 7 �[Û�¬ÞÁoã�Ã�Êhß	Ê�Á�Ø}ØdØ�8#Á©Ã�Ä©Å�ÌPÕoÈ%I < ZJ ªY< G�[ ª dW[�Á©ÃDÌkÌhÕ©ÈyÒ8ÐRÌhÌhÐ�Ñ¦Á©ÚYÕoÈ�ËPÈ9ÌPÕoÈÍ©ÊhÈ�ËYÎ�Ã�ÄÑ�ÃRÄ©Ã�à�È�ÌhÕ©ÃRÌ�ËhÈ × ËPÈ�ÊhÈ�Ä�ÌPÃRÌhÓ}Ð�Ä�ØãkÕoÈ�R�ËPÃvÚYÓ}Äoà t ËPÈ�Ã£Õ©Ã�ÊYÊVÐ�Ñ£È?ÕoÓâÅoÅpÈ�Ä¦Ô�ÍoÄ©Î#ÌPÓdÐ�Ä©Ê�é
ê ÌhÕoÈNI(G®x®I]\SÍpÌPÓdÇ}Ó�Ì"Ö 7 ÊhÈ�ÈN¯)�°].�±Y²W³�´s!~µ
±W³ )�Ó}ÄáÊhÈ�Î6ÌhÓ}Ð�Ä ýUT Ø º2Ð�Ä × Ã�à�È.èW¶;8#éÚYÕ©È�ÄáÍ©ÊhÈ�Ë�Î�ÇdÓâÎußpÊ?ÓdÄáÌPÕoÓ}ÊÃRËPÈ�ÃÞÍEÊVÓ}Äoà£Ñ£Ð�Í©ÊhÈ�Ç}È6Ô Ì�ÒoÍoÌVÌhÐ�Ä�ÁoÃGÚYÓdÄ©ÅoÐDÚ Ó}ÊkÐ × È�ÄoÄoÈ�Å.ÌPÐ£ÅpÓâÊ × Ç}ÃvÖNÌPÕoÈyÌhËuÃ�Î�È�ËPÈ�Î�Ð�ËuÅoÊFÃ�ËhÐ�ÍoÄ©Å.ÌhÕ©ÃRÌ
× Ð�ÓdÄ�Ì�Ø+äëÌ9ÊhÕoÐDÚ�ÊkÃGÌhÈ�Ù�ÌPÍ©ÃRÇ�ÅpÓ}Ê × ÇâÃvÖ.ÐRÔ�ÌhÕoÈÉDÃ�ÇdÍoÈ�ÊYÅpÓâÊ × ÇâÃvÖ�È�Å@Ó}Ä¦ÌhÕoÈÚYÓ}Ä©ÅpÐDÚØ
ê ÊVÈ�ÇdÈ�Î#Ì+ÚYÓdÄEÅpÐDÚé(ÚYÕoÈ�ÄNÍ©ÊVÈ�Ë�Î6Ç}ÓâÎuß	ÊLÓ}Ä£ÌhÕoÓâÊAÃ�ËhÈ�Ã9Í©ÊhÓ}ÄoàÑNÐ�Í©ÊhÈkÑ£ÓâÅoÅpÇ}È�ÒoÍoÌVÌhÐ�Ä�ÁRÌPÕoÈkÔ�ÐpÎ6Í©ÊAÓ}ÊAÎuÕEÃRÄoà�È�ÅÌhÐ2ÌhÕoÈNÚYÓ}Ä©ÅpÐDÚØ�ãkÕoÓâÊ?Ó}Ñ × ÇdÓ}È�ÊyÌPÕ©ÃDÌÃRÇ}ÇAÛ+ÃRËuÃvÉ�È�Ë�ÚYÓdÄEÅpÐDÚ�Ê 7 ò©ÇdÌhÈ�Ë�Á(ÊhÈ�Ñ�ÃRÄ�ÌPÓ}Î�Á�É�ÓâÊhÍ©ÃRÇ}Ó�O�È�Ë�Á+ØdØ}Ø�8ÏÃRËPÈÍ × Å©ÃDÌhÈ�Å2ÌhÐ£ÌhÕoÈÉDÃ�ÇdÍoÈ�ÊYÊVÈ�ÇdÈ�Î#ÌPÈ�Å2Ô�Ð�ËkÌPÕoÈÚYÓdÄEÅpÐDÚØ
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· k iKj�¹»º»¼K½�¾À¿HÁÃÂ»Ä*Å~º�ÆS¹�ÇKÄÉÈ4Ê � ÄÉÈ�Â/Ë � Å
ê'× Ð × Í × ÑNÈ�Ä	Í�é$ÚYÕoÈ�Ä¼Í©ÊhÈ�Ë2Î6Ç}Ó}ÎußpÊ�Ó}Ä&ÌhÕoÓâÊ@Ã�ËhÈ�ÃáÍ©ÊVÓ}ÄoàÏÑNÐ�ÍEÊVÈ0ËPÓdà�Õ�Ì.ÒoÍpÌVÌPÐ�Ä�Á�Ã × Ð × Í × ÑNÈ�Ä	Í¼Ó}ÊÅpÓ}Ê × ÇâÃvÖ�È�Å�Ø�ãkÕ©Ó}ÊYÑNÈ�Ä�Í0Î�Ð�Ä�ÌPÃ�ÓdÄ©ÊkÃ/Ì�ÍoÓâÎuß2Ã�Î�Î6È�ÊhÊFÌhÐ£ÌPÕoÈÑNÐ�ÊVÌ9Î6Ð�ÑNÑNÐ�Ä¦ÍpÌPÓdÇ}Ó�ÌPÓdÈ�Ê�Ø
ãkÕoÈw�FÐ�Ä�ÌPËhÐ�Ç t ËPÈ�ÃCÕEÃ�ÊÞÊhÈ�É�È�ËuÃRÇ+ÒoÍpÌhÌhÐ�Ä©ÊÌPÐ4Ñ�ÃRÄ©Ã�à�È£ÌhÕoÈ2ÅpËPÃvÚYÓ}Äoà4Ã�ËhÈ�ÃoéÌPÕoÈ�ÌhÓ}ÑNÈ.Ç}ÓdÄoÈ�Á�ÌhÕoÈ.Ç}ÐpÎ�Ã�Ç

Ð�ËuÅpÈ�ËPÊ�Á�ÌhÕoÈÞÅpÓâÊ × Ç}ÃvÖ	Ó}Äoà�ÃDÌhÌhËPÓdÒoÍoÌhÈ�ÊYÃ�Ä©Å@ÌhÕoÈËPÈ�ÅpËuÃvÚ ÒoÍoÌVÌhÐ�Ä�Ø
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ïñøDô
ùúó-í;ëU÷6õ%
��ÉëY��î�ó&ìrë1÷
ìró-ý�ûI
`ë"îÉý�ëUë"ûNîrò
ïúø�ù�ïñð/ï�îdø � êYó&ù��
ë]ø�ù�ë]øDø�îDò`ó&û��ð/ï�û�ó;ìDë�ô�ó;ï�ûWîDë]÷wó(ø	�=ð/ï�û � ó&û�÷uêYó&ù��
ëUø�ü(ìDë]óYîrë"ì,îDò�ó;û
�=ð�ó � ó&ìrë�ô�ó&ïñûWîDëU÷vó(ø��=ð�ó � �

s�ebf�f���� ª `bô�±?�!^
Z�ó&ìdó-ê;ëUì%÷~ìdó-ý�øsó��`ó&ü ï��"õ;û ë]ó%�dòÃîDïñðhëwîDò`óYî�ó£��øDë"ìhë"ê(ë"ûWî�ó&ô
ôpëUó;ìrøsý�ò
ë"ûÃîDò
ë��
³ ²��Pîrõ;ü;ü(ù�ëI
��~îDîDõ;û3ïñøë"û`ó"

ùñëU÷��
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Flag attribute

Flags/User Events

1�ïñü%�
ìrë32�� · 4�¬�øDë"ì�é�ê;ëUû(î�1�ùñó;ü(ø

��ò
ë]ø*ë��`ó&üWø»ó;ìDë��"õ;ùñõ;ìrëU÷�
Hí���øDë"ì1ë"ê(ë"ûWî�îÉíHôpë%����ò
ëj��ø*ëUì'�Uó&ûP÷~ë!�"ïñ÷~ësý�ò
ï&�dò�ü;ìdó;÷
ï�ëUû(î9��õ(ù�õ(ì�ý�ïñù�ùG
pë
��øDëU÷wîDõ/ô�ó;ï�ûWî�ó���øDë"ì�ëUê;ë"ûWî�îÉíHô`ë<���,í6÷~ë�ö®ó%�
ù�î � ó;ù�ù�ëUê;ëUû(î�ó;ìDë1ô�ó&ïñûWîDë]÷I�`ø*ïñû
ühîDò
ë�þ`ìrø*î�ü;ìdó;÷~ïñë"ûWî���õ(ù�õ(ì!�

ó t\�u� f���� ª `bô�±?�!^
olò
ëUû�îrò
ë���õ;ð/ðj�
û
ï&�"óYîrï�õ(û ó&î*îDìrï�
��~îDë/ïúø�ë"û�ó%

ùñëU÷ � Z�ó;ìró-ê(ë"ì�÷~ìdó-ý�ø�ó6ùñïñû
ë/ëUó%�dò�îDïñð/ë/óC��õ(ð/ô
ù�ë"îDë���õ(ð�mð���û
ï��UóYîrï�õ(û@ó&ô
ôpëUó;ìrø!����ò
ë%ùñï�û�ë4ïúø�øDò
õYý�û�ý�ò
ë"û@îDò
ësðhë]øDøró&ü(ë�ïñø»ó%��î��ó;ù�ùñíwìrë!�"ë"ïñê;ë]÷���>qîrø�þ�û�ó&ùSîDïñð/ë4ý�ïñù�ù

pë�îDò
ë�ùñõYý�ëUì,îDïñðhë3
pë�îÉý,ë"ëUûuîDò
ë�ùñõ;ü(ï��Uó&ùLó&û�÷wô
òHí~ø*ï&�"ó;ùLìDëY��ëUï�ê(ë%�

Physical communication
lines (red lines)

lines (yellow lines)

Communication attribute

Logical communication

1�ïñü%�
ìrë32�� � 4���õ;ð/ðj�
û
ï&�"óYîrï�õ(ûC6gï�û�ëUø
�,õ&îròwîÉíHôpëUø�õ;öG�"õ;ð/ð���û
ï��UóYîrï�õ(û ÿ®ù�õ(ü;ï&�"ó;ù�ó&û�÷uô
òHí~ø*ï&�"ó;ù&��ó;ìDë�÷~ìdó-ý�ûuï�û@÷~ï��ë"ìrë"ûWî#��õ(ù�õ(ìrø!���,íw÷~ë"ö®ó"�
ù�î �ùñõ;ü;ï&�"ó;ùW��õ(ðhðj�
û
ï&�"ó&îDïñõ;û�ø�ó&ìrë/ô�ó&ïñûWîDë]÷ ïñû í;ëUù�ùñõYýÀó;û�÷�ô�òWí~øDï��Uó&ù�ïñû ìDë]÷��_��ò
ë]ø*ë���õ(ù�õ(ìrø9�Uó&û�
`ëL�dò`ó&û
ü(ëU÷ÿ®øDë"ë���ò`ó&û
ü(ï�û
ü�7Hí~ø*îDë"ð���õ;ùñõ;ìdø,ï�û�øDë!��îrï�õ(û · �U�<� ¸ õ;ûvô�ó;ü;ë��"�X�À�

� ^Xa�c¬f�a�c¬]_^�k"� f���� ª `�ôG±p�Y^
��õ;ð/ðj�
û
ï&�"óYîrï�õ(ûI�Uó&ûC
`ë%øDò
õYý�ûwó(ø�ù�ïñû
ë�õ;ì�ó(ø�ï��"õ;û�ø,ùñïU$(ë»îrò
ë3��øDë"ì�ë"ê(ë"ûWîrø!�5Z�ó&ìdó-ê;ëUì�÷~ìdó-ý�ø�ó&ûuï�û	�"õ;ð/ïñû
üó&ìrìrõYý|ï&��õ;û�ëUó%�dòuîrï�ð/ë%îrò�óYî�ó�ìrë!��ëUï�ê(ë%ìrë!��õ(ìr÷vó;ô
ô`ë]ó&ìdø�ó&û`÷@ó&û�õ<�~îDü(õ;ïñû
üNó&ìrìDõYý ï&��õ;û�ë]ó%�dòvîrï�ð/ë%îrò�óYî1óøDë"û�÷uìrë!��õ(ìr÷wó&ô
ôpëUó;ìrø!�

��ò
ë�ùñõ;ü;ï&�"ó;ù
ó&û�÷sô
òHí~ø*ï&�"ó;ù���õ(ðhðj�
û
ï&�"ó&îDïñõ;û�ø�ò�ó-ê(ë�îrò
ë�øró&ð/ë�ï��"õ;û�ø � 
��~î�îrò
ë�ó&ìrë�÷~ìdó-ý�ûsý�ï�îDò�÷~ï��pëUìDëUûWî��õ(ù�õ(ìrø,ùñïU$(ë1îDò
ë��"õ;ð/ð��
û�ï��UóYîDïñõ;ûuùñï�û
ë]ø��
��ëUðhëUð�
pë"ì�îrò�óYî%ùñõ;ü(ï��Uó&ùW��õ(ð/ð��
û
ï&�"ó&îDïñõ;ûPð/ëUó&û`ø�ý�ò
ë"ûPîDò�ëL��øDë"ì�ý�ó&ûWîrø1îrõ@ø*ëUû�÷��-ìrë!�"ë"ïñê;ë � ó&û�÷ îDò�ëô
òHí~ø*ï&�"ó;ùLð/ëUó&û`ø�ý�ò
ë"ûuîDò�ë�ðhë]øDøró&ü(ë»ïúø�ó%��î��ó;ù�ùñí6øDë"ûWî �YìDëY��ëUï�ê(ëU÷��
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Physical send

Physical receive

icon

Receive and send attributes

icon

Logical send
       icon

       icon

Logical receive

1�ïñü%�
ìrë32�� ��4W7HëUû�÷vó&û�÷���ëY��ë"ïñê;ë9>¦�"õ;û�ø

Í�Î ! " #"Ó%$�Ñ'& (zÑ*)%+,).- Ø�Ó0/
V«�"ù�ï&�A$hï�û�îrò
ë»÷
ìró-ý�ïñû
ü%ó&ìrëUó���ø*ïñû
ü�îrò
ë�ð/õ<��ø*ë�ìDïñü;òWî8
��
î*îDõ(ûNý�ïñù�ùpìró;ïñøDë�îrò
ë�ý�ïñû�÷~õYýßôpõ;ô��
ô6ðhëUû��=�5��ò
ïñøð/ë"û��vò�ó;ø,îrò
ë�ð/õ(ø*î���õ;ð/ð/õ;ûwö�ëUó&î�
ìrëUøB�`ø*ë]÷wý�ò�ë"ûvý�õ(ì$Hïñû
ü4ý�ï�îDò�Z�ó;ìró-ê(ë"ì�ý�ï�û�÷
õYý�ø��

1�ï�ü<�
ìDë32	� 2	4�olïñû�÷~õYý ZKõ;ô`¬�ô���ë"û��

ó ebt�a?^��u^Xa�± t�1?�Y`bt�a
��ò
ë ó ebt�a?^ ð/ë"û��Ãõ(ô~îDïñõ;ûu�"ìDë]óYîrëUøhó&û ïú÷~ë"ûWîrï��Uó&ùB��õ;ôHí õ&ö�îDò
ëuý�ï�û`÷~õYý ý�ò
ë"ìrë6ï�î/ò�ó;ø4îDò
ëvøró&ð/ëwø��"ó;ù�ë �õ%
2�Éë!��î�ìrë"ô
ìrëUøDë"ûWîró&îDïñõ;û � þ�ù�îDëUìDïñû
ühõ;ô~îrï�õ(û�ø � øDë"ð�ó&ûWîrï���ö��
û	��îDïñõ;û�ø�øDë"ùñë!��îrëU÷ � �!���!�G��ò�ë1ý�ïñû�÷~õYýlû`ó&ð/ë»ïúø,îDò�ëøDõ%�
ìA��ë�ý�ï�û�÷
õYý û�ó&ð/ë,ô
ù���ø�îDò
ë�ëUû�÷~ïñû
ü O43Òîrõ1÷
ïñø*îDïñû
ü%��ïñøDò%îrò
ë,îÉý�õ1ý�ï�û`÷~õYý�ø��;ý�ò
ë"ìrë�îrò
ë53Òïúø�ó»û��
ð�
pë"ìîDõ�÷~ïúø*îDïñû
ü%�
ïúøDòwîrò
ë%÷~ï��pëUìDëUûWî#��ùñõ;û
ë]ø�õ;ûWîDõhîDò�ë%øDó;ðhë�ý�ïñû�÷~õYý3�

68t=t\� �|^�a�±�t�1?�Y`bt�a
7 �
ï&�A$�ó%���"ëUørø�ð/ë"û�� õ;ô~îrï�õ(û�îDõwîDò
ë068t=t\� ±?�!`)eb`��Ag5�3��ò
ë08põHõ;ðÎ�~îrï�ùñï�îÉí�ïúø���ø*ë]÷�îrõ6ð�ó&ü(û
ï�ö�í@ówø*ôpë!�"ï�þ��ô�ó;ì*î�õ&ö�îDò�ë%÷~ïñøDô
ùúó-íHï�û
ühý�ïñû�÷~õYý � ü;õhîrõsîrò
ë%øDë!��îrï�õ(û��!ÿ����%� �hõ;ûuô�ó&ü(ë9� ¸ îrõNø*ëUë�óh÷
ë�îró;ï�ùñëU÷v÷~ë]ø�"ìDïñô~îrï�õ(û=�

9Ca?c�t:6Wtpt\� �u^Xa�±it�1?�Y`bt�a
¬�û`÷~õNîrò
ëjöUõHõ;ð îDò�ó&î»ò�ó(ø#
pë"ëUû ÷~õ(û
ë4ìrëUø*îDõ(ìDïñû
ü/îrò
ëhø��"ó;ù�ësó&û�÷�ý�ïñû�÷~õYý�ùñïñðhï�îrø»ö�ìrõ;ð�õ;ìrïñü;ïñû�ó&ùSý�ï�û�÷
õYý3�
��ò
ïúø�
��~î*îrõ;ûsïñøK÷~ïúøDó%

ùñëU÷�ï�ö�ùúó;ø*î�öUõWõ(ð ò�ó;ø?
`ëUë"ûj�
û�÷~õ(û
ëU÷4õ;ì�û
õ#öUõWõ(ð�øgò�ó-ê(ë8
pë"ëUûs÷~õ(û
ë�õ(û%îDò`óYîKý�ï�û�÷
õYý3�
�1õhîDõ/îrò
ë%ø*ëY��îrï�õ(û¢�Yÿ����%� �sõ(ûwô�ó;ü;ë3� ¸ ö�õ(ì�îDò
ë�68t=t�� ±p�Y`beb`b�Ag ÷
ë�îró;ï�ùúø!�
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< · 2
��`)�|`ba?�¢�u^Xa�± t�1?�Y`bt�a
7 �
ï&�A$}ó%���"ëUørø4ð/ëUûX�Ãõ;ô~îrï�õ(û îDõ îDò�ëC��`)�|`ba?�«±?�!`)eb`b��g5���ò
ë���ïñðhïñû
ü¢�~îDïñù�ï�îÉí õ��pëUìrø4îDò
ëuôpõ(ørø*ï�

ïñù�ï�îÉí õ&öð/ëUó(ø.�
ìrïñû
üwóuø*ôpë!�"ï�þ��4ô�ó;ì*î�õ&ö�îDò
ë/÷~ïúø*ô
ùúó-íHï�û�ü6ý�ïñû�÷~õYý � ü;õ6îDõwîDò
ë�øDë!��îDïñõ;ûu�Yÿ����%� �Nõ;û ô�ó&ü(ëj� ¸ îrõuøDë"ëhó÷~ë"îró&ïñùñëU÷v÷~ëUø���ìrïñô~îDïñõ;û=�
ó t1�g?�	d#f	²��Y^£²Yk%f�e)^�t1��!`)t\a
��ò
ë ó t�1�g?��d�f�²��Y^£²Yk%f�e)^Nõ(ô~îDïñõ;û���õ(ô
ïñëUø,îDò�ë�ý�ï�û�÷
õYýzùñï�ð/ï�îrø%ÿb
`ëUü;ïñûvîDïñð/ë%ó&û�÷uë"û`÷6îrï�ð/ë���ó&û�÷uý�ïñû�÷~õYý
@�mFø��"ó&ùñë»îDõ�ó&û
õ;îDò
ëUì�ý�ï�û�÷
õYý3�57~ë"ùñë!��î�îrò
ë ó t1�gu²Yk%f	eb^�õ(ô~îDïñõ;û ÿA��îrìDùCB��B��ï�ûwîDò
ë�øDõ%�
ìA��ë1ôpõ;ô��
ôvý�ïñû�÷~õYýð/ë"û��só;û�÷�îrò
ëBd#f�²!�!^@²Yk%f�e)^�ÿA��îDìrùCB�¡'�Sõ;ô~îrï�õ(û%ïñûhó;ù�ù(îDò
ë,îdó&ìrü;ë�î�ý�ï�û`÷~õYý}ý�ò
ë"ìrë�ø�Uó&ùñë�ò�ó-ê(ëEîDõ'
pëx�"õ;ô
ïñëU÷��
��ò
ë1îró;ìDü(ë�î�ý�ïñû�÷~õYý�ý�ïñù�ùp
`ë�ìrëU÷~ìdó-ý�û6ý�ï�îDòuîDò�ë1û�ë"ý|ùñïñðhï�îrø!�8��ò
ë3�"õ;ô
ïñëU÷wù�ïñð/ï�îdø�ó&ìrë�øDó-ê(ëU÷NøDõhîDò
ë�ô�ó(øÉîrëõ;ôpë"ìdóYîrï�õ(ûC�"õ%�
ùú÷I
`ë%ó;ô
ô
ùñï�ë]÷NîrõN÷~ïD�ë"ìrë"ûWî�ý�ïñû�÷~õYý�ø!�
� k%f�e)^��|^�a�±it1��!`)t\a
��ò
ë � k%f	eb^ �|^�a�±ßõ;ô~îrï�õ(û}ïñø3�`ø*ë]÷PîDõ��dò�ó;û
ü;ë�ý�ïñû�÷~õYýÒø�Uó&ùñë�êYó&ù��
ëUø!�I��ò
ëNîDò
ìrë"ë�ö���û	��îrï�õ(û�ø�îrò�óYîsó<��îdøõ;ûWîrõsîrò
ë%ø��"ó&ùñë � ð/õ~÷~ï�ö�íNîrò
ë%ø�Uó&ùñë»êYó;ùU�
ë%ó;û�÷wìDë]÷~ìró-ý�îDò
ë�ý�ïñû�÷~õYý|îDõN÷~ïúø*ô�ùñó-í�îrò
ë�û
ëUýzø��"ó&ùñë�êYó&ù��
ë%�

1�ï�ü<�
ìrë92	�U�Yÿ�4W7��Uó&ùñë9�@ë"û��

E �\R!SOU²W³ RL¥¦MGF�¥��H��õ;ð/ô��
îDëUøsîrò
ë%@ ø��"ó;ù�ëuêYó&ù��
ë6îrõ�þ�î�ó;ù�ù�ý�ïñû�÷~õYý ÿb��øDë�ö��
ù�ý�ò
ëUû3ý�ïñû�÷~õYý ý�ïú÷Hîròò�ó;ø#
`ëUë"û�ìrëUøDï�ö"ëU÷\�À��1�ïñü%�
ìrë�2	�U�<�4ø*ò�õYý�ø�ò
õYý�óYö îrë"ì�ó&ô
ô�ù�íHïñû
üNîrò
ëI��R�S�O"²W³ R3¥¦M
F�¥�õ;ô~îrï�õ(û�îDò
ë/øró&ð/ë÷~ïñøDô
ùúó-í;ë]÷6øDë!��îrï�õ(ûwïúø�øDò
õYý,ëU÷L
	�~î�ìDë]ø�Uó&ùñëU÷6îDõhþ
î�ó;ù�ùLîrò
ë%÷~ìdó-ý�ï�û�ühó;ìDë]ó��
Rescale to fit

1�ïñü%�
ìrë32����%�<4���ë]ø�Uó&ùñë1îDõ/þ
î�ë � ó;ð/ô
ù�ë

E ��� ¥�IKJ ��OU²W³ R<����õ(ð/ô��~îDë]ø�îDò�ëL@ ø�Uó&ùñë/ê-ó;ùU��ë/îDõvþ
îsó;ù�ùKîrò
ë�îrìró<��ëhþ�ùñëNï�ûPîrò
ëN÷~ïúø*ô
ùúó-íHï�û�ü�ý�ï�û�÷
õYý3�
V�ö îDëUì�îDò�ë�@ ø��"ó;ù�ë�ïúø���õ(ð/ô��~îDë]÷ � îrò
ë�ý�ï�û`÷~õYý|ïúø�ìDë]÷~ìdó-ý�ûwøDò
õYý�ï�û�ü/ó;ù�ùîrò
ë�îDìdó%�"ë1þ�ù�ë<�

E ��� ¥NMKJ¦��O"²W³ RX�H��õ(ðhô	�~îDë]ø4îrò
ëH� ð�ó � ïñð���ð�ø�Uó&ùñëwêYó&ù��
ëwîDõ þ
îNó&ùñù,÷
ïñøDô
ùúó-í;ëU÷ÃêYó&ù��
ëUø!�|V�ö îrë"ì/îDò�ëð/ó � ï�ðj�
ð ïúø���õ;ð/ô��
îDëU÷ � îDò
ë�ý�ïñû�÷~õYýzïñø�ìDë]÷~ìró-ý�ûwý�ï�îròuîDò
ë�û
ëUýO�=ð�ó � ïñð���ð êYó&ù��
ë%�
P f ª a?`)aQ���|^�²Y²!f�\^ 45>qö�õ(ûNîrò
ë�ù�ë"ö î�
`õ;î*îrõ;ð°�"õ;ìrû
ë"ì�õ&öSîDò
ë�÷~ìdó-ý�ïñû
ühó;ìDë]ósó;ô
ôpëUó&ìdø�ó4ìrëU÷wë � �"ùñó"mð�óYîrï�õ(û�ø*ïñü;û�ùñï�$;ë4øDò
õYý,ëU÷uï�û@þ�ü%�
ìrë�2	�U�R�/ï�î1ð/ëUó&û`ø�îDò`óYî1øDõ;ð/ë"îDò
ïñû
ü_�"õ%�
ùú÷�
`ësý�ìDõ(û
üNïñû�îDò�ë÷~ïúø*ô�ùñó-íHïñû
ü	����ùñï��A$�îrò
ë%øDíWðj
`õ(ùîDõNøDë"ë�ý�ò�ó&î�ò�ó&ô
ôpë"û`ø��

>Fû�þ�ü<�
ìrë�2����S�»îDò�ë�ý,ó;ìDû�ï�û
ü%øDíHð�
põ;ù`ïñø�ó;÷~êHïúø*ïñû
ü�îDò`óYî�� ð/ó � ï�ðj�
ð�ø��"ó;ù�ë�÷
õWë]øEû
õ;îEþ
î�ó&ùñù
îDò�ëêYó&ù��
ëUø�ó;û�÷C��øDë"ì�øDò
õ%�
ùú÷wìDëY��õ;ð/ô��
îDë�ï�îY�
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1�ï�ü<�
ìDë92����S��4GoPó;ìDû
ïñû
ü/ð/ëUørøDó;ü;ë

ó t\e)t ª ��gT18^¢�|^�a�±�t�1?�Y`bt�a
>qö�ý�ë@��øDë�óC�"õ;ùñõ;ì�êHïñø��ó;ù�ï�öUó&îDïñõ;û � 
Hí�÷
ë�ö®ó"��ù�î�îrò
ë�k%t=c�^|k%t�ebt ª ²�ó&ìrë@��ø*ë]÷��@>qö,êYó;ùU�
ë]ø�ó&ìrësü(ìDë]óYîrë"ì1îDò�ó;ûó-êYó&ïñùñó%

ùñë��"õH÷
ëL��õ;ùñõ;ìdø � ý�ë���ø��ó;ù�ùñí���øDëNóuêWïúø��ó&ùñïUö]óYîrï�õ(û�ý�ï�îDò
õ<�~îj��õ(ù�õ(ì�ý�ò
ë"ìrë/ê-ó;ùU��ëUø�ó&ìrë/êHï�ëUý�ë]÷ ó(ø�óîDïñð/ë�ù�ïñû
ëNÿ�ø*ëUë�øDë!��îDïñõ;û�2����%� �X�;�

1�ïñü%�
ìrë32���� ¸ 4���õ;ùñõ;ì���íHô`ë3��ëUû��
Z�ó&ìdó-ê;ëUì�õ��pëUìrø�ó&û�õ&îDò�ë"ì�îÉíHô`ë�õ;ö��"õ;ùñõ;ì�êHïñø��ó;ù�ï�öUó&îDïñõ;û � îDò�ë�UWVYXWZQ[]\2^T_a`?[CbdcTXQef[Cg�X�_Y[ChQ^G�
olò
ëUû��ø*ïñû
ü�îrò
ëNü(ìró(÷~ï�ëUûWî%êWïúø��ó&ùñïUö]óYîrï�õ(û � êYó&ù��
ë]ø�
pë�îÉý,ë"ë"ûai �|f�jKkU�u`ba ÿ®øDë"ë6øDë!��îDïñõ;û¬�Yÿ����%�l�%�1ó&ìrëô�ó;ï�ûWîDë]÷���øDï�û�ü�îDò
ëhü;ìdó;÷
ï�ëUû(î#�"õ;ùñõ;ìdø��#¡Eó&ù��
ëUø#
`ë"îÉý�ëUë"û�îrò
ësøDë"ùñë!��îDëU÷�ø�Uó&ùñë6ÿ ö�ìrõ;ðm�#mqð/ï�û�îDõL��m ð�ó � ��ó&ìrëü;ìrõ%��ô`ë]÷6ïñûWîDõ�ø*ëUê;ëUìró;ùpü(ìDõ<�
ô�ø�ÿ�õ(û
ë�ö�õ;ì�ë]ó%�dòuü;ìdó;÷~ïñë"ûWî���õ(ù�õ(ìA�;�

1�ïñü%�
ìrë32������	45�1ìdó;÷~ïñë"ûWî�êHïñø��ó&ùñï�öUóYîrï�õ(û
6�õYý,ë"ì�êYó&ù��
ë]ø�ó&ìrë�ô�ó&ïñûWîDëU÷uý�ï�îDò@óhùñõYý�ëUì�ü;ìdó;÷~ïñë"ûWî���õ(ù�õ(ì � �
ô�ô`ëUì�êYó&ù��
ëUø�ó;ìDë�ô�ó;ï�ûWîrëU÷uý�ï�îrò@ó&û��
ô
ôpë"ìü;ìdó;÷
ï�ëUû(î'��õ;ùñõ;ìY��1�ï�ü<�
ìrëj2������NøDò
õYý�ø»ó�ü;ìdó;÷~ïñë"ûWî�êHïúø.�`ó&ùñïUö]óYîDïñõ;û�ê(ë"ìdø.�`ø�ó�û
õ(û£��õ(ù�õ(ì�êHïñø��ó;ù�ï�öUó&îDïñõ;û=�on�õ&îrëîDò`óYî�÷
ó;ì$Nìrë"ü(ï�õ(û�øB��õ(ìDìrëUøDô`õ(û�÷�îrõhîDò
ë3�
ô�ô`ëUì�êYó&ù��
ëUø�ó;û�÷6ùñïñü;òWî�ìDëUü;ïñõ;û�ø�ó;ìDë1ù�õYý,ë"ì�êYó&ù��
ë]ø��
��ò
ëIõ=M
³ M�Q�¯��X�"RNð/ë"û�� õ;ô~îrï�õ(û ù�ë"îrø��`ø�îDõ��dò�ó;û
ü;ëhîrò
ë_��õ(ù�õ(ì%ø�Uó&ùñë@��ø*ë]÷��C7~ë"ùñë!��î4îDò
ë ó t=c�^|k<t\e)t ªõ;ô
îDïñõ;û�îrõ#��øDë�îrò
ëB��õ~÷~ëT�"õ;ùñõ;ìdøgó;û�÷%øDë"ùñë!��î � ª f�c?`)^�a �#k%t�ebt ª êHïñø��ó&ùñï�öUóYîrï�õ(û�îDõ�îDò
ë,ü;ìdó;÷~ïñë"ûWîgêHïúø.�`ó&ùñïUö]óYîDïñõ;ûp�

� f%��^�p_²��u^Xa�± t�1?�Y`bt�a
��ò
ë��~²Y¤�R3�5S�ð/ë"û��uõ;ô~îrï�õ(ûuùñë�îdø�îDõ�øró-ê;ë»îDò
ë�ý�ïñû�÷~õYý|îDõNósþ�ùñë%�8��ò�ë»þ`ù�ë�ý�ò
ëUìDë�ý�ïñû�÷~õYý�ø�ó;ìDë�øró-ê;ëU÷wó&ìrë
$Hû
õYý�û�«�`)a?c�tH« k%t�aQq?��± ª f��Y`bt�arq�e)^�²uÿ�ø*ëUë/û
ë � î%ø*ëY��îrï�õ(û¢2�� ¸ ö�õ;ì�óu÷~ë�îdó&ïñù�ë]÷ ÷~ë]ø�"ìDïñô~îrï�õ(û õ(û ý�ïñû�÷~õYý
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¿WÁls~Á ¯@ÄÉÈ�Â/Ë3¯ r�Ë�Èot�Ä�Êu<�¾�¹�¼�Ä"Ë�Èvt�ÄÉÆg½�Å � �
��õ(û~þ�ü<�
ìró&îDïñõ;û�øA�À�

Description

reset button
Description

Window limit
options

Save button

1�ï�ü<�
ìDë32	�U�-¶�457~ó-ê;ë9V�ø�ð/ëUûX�võ(ô~îDïñõ;û
olò
ëUû � f<�\^Hp_²�õ(ô~îDïñõ;û/ïúøEø*ëUù�ëY��îrëU÷ � ó�ý�ï�û�÷
õYý3ïúø�ìdó&ïúø*ë]÷%îrõ%ø*ëUù�ëY��î�øDõ;ð/ë�øDó-êHïñû
ü�õ;ô~îrï�õ(û�øEó;û�÷sîDõ%õ��pëUìîDò�ëhôpõ(øDï�

ï�ùñï�îÉívîDõuý�ìDï�îDë/ó6÷~ë]ø�"ìDïñô~îrï�õ(û�õ&ö�îDò
ëhþ�ùñëuÿ�ø*ëUë4þ`ü%�
ìrëj2	�U�-¶%�À����ò�ë�w0[]^xZ?hywzhW{2_Y[ChQ^Wbsó&û`÷�îDò�ë

ZW\�b4|yVT[]{�_T[ChQ^£�`ø*ë"ö��
ù�û�ëUørø�õ&öSîDò
ë�îrë � î�ó&ìrë�÷~ëUø���ìrïU
pëU÷wïñûuû�ë � î�ø*ëY��îrï�õ(û=�
�Sõ%ô
ìrõ��"ë"ë]÷/îDò
ë1øDó-êHïñû
ü � ô
ìrëUørø�îrò
ë � f%��^�
��~îDîDõ(ûNîDõsìró;ïñøDë�îrò
ë»øDë"ùñë!��îDïñõ;ûL
põ � îDõsøDë"ùñë!��î�îrò
ë�þ�ùñë1ý�ò
ë"ìrëý�ïñû�÷~õYý|ý�ïñùñù=
`ë%øró-ê;ë]÷�ÿ�ø*ëUë�þ�ü%�
ìrë92����]¶%�;�

Í�Î~} " #"Ó%$�Ñ'& Ð�ÑsÓH���*/%��Ù1Ô�#"ÑsÓ.��#"Õ"Ø5�
Z�ó&ìdó-ê;ëUì�ïúø1ó���ë � ïU

ùñësîDõHõ;ùKîrò�óYî�ù�ë"îrø1îrò
ë@��ø*ëUì�÷~ìDïñê;ëhïñû(îrõ6îrò
ë�ó&ô
ô�ù�ï&�"ó&îDïñõ;û ó;û�ó&ùñí~ø*ïúø!�N��ï��pëUìDëUûWî1îÉíHôpë/õ&öó&ô�ô
ù�ï&�"ó&îDïñõ;ûwêWïñë"ý�ø��"õ%�
ùú÷I
`ë�ë � îrìró<��îDë]÷Nö�ìrõ;ðÒîrò
ë�îDìdó%�"ë�þ�ùñë�÷~ë"ôpë"û�÷
ï�û
ü�õ;ö�ó;ô
ô
ùñï��UóYîDïñõ;û6îÉíHô`ë�ó&û`÷Nîrìró<��ïñû
üô�ó;ìró;ðhë"îDëUìrø!�|7Hõ;ð/ë�îrï�ð/ë]ø � �"ìDë]óYîrëNîDò�ëUøDëwêHïñë"ý�ø@��õ<�
ùñ÷u
`ë�ó@îDëU÷
ï�õ<��øhô
ìDõ��"ëUørø�
pë!�Uó"��øDëwð/õ(ìDë6îDò�ó;ûÃõ;û�ëô�ó;ìró;ðhë"îDëUìNø*ëUù�ëY��îDïñõ;ûQïúø�ï�ûHê(õ;ùñê;ëU÷=� ��ò
ë@ô
ìrõ%

ùñë"ð ïñø�ïñû	�"ìDë]ó;øDëU÷3ý�ò
ë"ûlý,õ;ì�$Hï�û
üPý�ï�îDò�÷~ëUìDïñê;ë]÷Ãð/ë�îrìDï&� �÷~ï��pëUìDëUûWî�
�ó;øDë�êWïñë"ý�ø�ó;ìDë1ïñûWê(õ;ùñê;ë]÷Nîrõ@�"ìDë]óYîrë»îrò
ë%÷~ëUìDïñê;ë]÷6õ(û
ë%�

Z�ó&ìdó-ê;ëUì�õ��ë"ìdø�óNý�ó-íNîrõ6øDó-ê(ë�îDò
ë���ìrëUó&îDëU÷vêHïñë"ý îrõ�þ�ùñëUø»ï�û�õ(ìr÷~ëUì�îrõNù�õWó;÷vï�î»ùúóYîrë"ì�ö�õ(ì�îrò
ësøró&ð/ë%õ(ìó&û�õ&îDò�ë"ìSîDìdó%��ë<�?1�ïñù�ë]øKý�ëUìDë�ý�ï�û�÷
õYý�øSó;ìDë�øDó-ê(ëU÷�ó;ìDëx$Hû
õYý�û4ó;ø�«�`ba�c�tH«ñk<t\aQq?��± ª f��!`bt�aGq�e)^\��6gó&îDë"ì � îDò�ëøró&ð/ë�êHï�ëUý0�"õ%�
ùú÷�
`ë4ù�õWó;÷~ë]÷wó;û�÷uîDò
ëj��ìrëUóYîrëU÷uý�ïñû�÷~õYý ý�ï�ùñùg÷~ïúø*ô�ùñó-íuó&ùñùLîDò
ësøDó;ðhë%øDë"ùñë!��îDë]÷vô�ó&ìdó&ð/ë�îrë"ìdøó;øsý�ò
ëUû ï�î/ý�ó;ø���ìrëUóYîrë%��7Hï�û\��ëuý�ï�û�÷
õYýÚ��õ;û
þ�ü%�
ìdóYîrï�õ(ûPþ�ù�ë]ø@��õ%��ùñ÷
pëC��ø*ë]÷ îDõPùñõ(ó;÷Pîrò
ëuêWïñë"ý ïñûWîDõPó÷~ï��pëUìDëUûWî�îDìdó%��ë1þ�ùñë � Z�ó&ìdó-ê;ë"ì,õ��ë"ìdø�óhý,ó-íNîDõNó;÷��¦��øÉî�îrò
ë�êHï�ëUý|îrõ/îDò
ë�û�ë"ýzîDìdó%��ë�÷���ìró&îDïñõ;û=�	��ìrëUó&îDë1îDò�ë÷~ë]ø*ïñìDë]÷Nîrìró<��ë�êHï�ëUý|ïúø�ó;ø�ë]ó;øDï�ëUì�ó;ø�ùñõ(ó;÷uósþ�ùñë%�
olïñû�÷~õYý�ø3��õ<�
ùú÷¢
pëNøró-ê;ëU÷¢
Hí øDë"ùñë!��îDïñû
üuîDò
ë � f<�\^3«@`)a?c�tH«�²/õ;ô~îrï�õ(û ï�ûuõ=M��SF��
±XQú²Y¥�� M	�/ð/ëUûX�lÿ�ø*ëUëþ�ü<�
ìDë32	�U� · ��õ;ì�îDò�ë � f<�\^Gp_²�ð/ë"û��uô`õ(ô��
ôvõ;ô
îDïñõ;û=�W��ò
ëN�Tt\f	cß«@`)a?c�tH«�²�õ;ô~îrï�õ(ûwùñë�îdø�îDõ/ùñõ(ó(÷Nîrò
ë"ð��

1�ïñü%�
ìrë32���� · 4K��õ(û~þ�ü%��ìró&îDïñõ;û6ð/ëUûX�

P��?f��@`)²@f�P `ba�c�tH« ó t\aQq?��± ª f��!`bt�ais�`be)^�� �Ukf���Y�u�
��ò
ë�«�`ba�c�tH«Úk%t�aWq��\± ª f��!`)t\a�qGeb^�²�ó;ìDëx��øDëU÷sîDõ%øró-ê;ë�îDò
ë�ï�û~ö�õ(ìDð�ó&îDïñõ;ûhìDëUùñó&îDëU÷4îDõ�õ(û
ë�õ;ì�ð/õ(ìDë�ô�ó;ìró-ê(ë"ìý�ïñû�÷~õYý�ø�ïñûuõ(ìr÷
ë"ì,îDõ/ùñõ(ó;÷6îDò�ë"ð îrò
ë�û
ë � î�îrï�ð/ë<�8��ò
ëUøDë1þ�ùñëUø�ë"û`÷
ø���øDï�û�üsîrò
ë�ë � îrë"û�øDï�õ(ûG��k����?�
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� � rG®�¹»º»¼K½�¾À¿HÁÃÂ»Ä*Å~º�ÆS¹�ÇKÄÉÈ4Ê°¯@ÄÉÈ�Â/Ë�¯ Å

windows_file.cfg

LOAD WINDOWSSAVE WINDOWS

1�ï�ü<�
ìDë32	�U� � 4Golï�û`÷~õYý�þ�ùñëUø�ó&ìrë���øDëU÷wîrõ/øró-ê;ë9��ìrëUó&îDë]÷6ý�ïñû�÷~õYý�ø,îrõ/óhþ`ù�ë<�

�L�������y�����Y�T�y ��y¡0¢0�A�?£���¢¥¤f�Y�?¦K�y§R��¨S�A�Y�©¦� A�«ª��Aª�¨S�r�Y¬?¨R�y�A��¤f§S�«��¨R�f£®W���f¢0ª��y����¨R���f§
¨R�����H¬x¯��y�� �¯> A�T�y£?�A���a��¦K ���°±¢0��¨S���Y²?¨L¨S�������«�f£��«£O¨R��§S�f¤«�Y�?ª4¨R§4²�¤f¨���¨�³ �

��ò
ë�û
ë � î�øDë!��îDïñõ;û�ø�ÿ)2�� ¸ ����ó&û�÷C2����!2X��ý�ïñùñùLë � ô
ùúó&ïñûuò�õYý�îDõ�øró-ê;ë�ó&û�÷uùñõ(ó(÷�îDò�ë%÷~ïñøDô
ùúó-íHï�û
ü/ý�ïñû�÷~õYý�ø!�
Ú�Û)D�Û*Ü ´�âTµ�+*è#ïñí»âKá
âTµ�Þ�áQã�+Dè�à�çgã�J
�Sõwøró-ê;ë%ý�ïñû�÷~õYý�ø»ï�ûPóN«�`ba�c�tH«�k<t\aQq��\± ª f��!`)t\a¶q�e)^uý�ò
ë"û ý�õ(ì$Hïñû
üNý�ï�îDò¢Z�ó;ìró-ê(ë"ì � ü;õ6îDõ6îDò
ëhð/ë"û��õ;ô
îDïñõ;û � f<�\^�«@`)a?c�tH«�² � îrò
ë�þ�ü<�
ìDë32	�U�Y�<��ý�ï�ùñù=
pë�ìró;ïñøDëU÷6ï�ûvõ(ìr÷~ëUì,îDõNøró-ê;ë»îDò
ëUðC�

the windows

Selected
windows

Select/Unselect all
Save button

Description

created for the current

Current tracefile

tracefile

Description
reset button

Window limit
options

List of the windows

1�ï�ü<�
ìDë32	�U�Y��4�olï�û�÷
õYý|îrõ/øró-ê;ë»îDò�ë�ô�ó&ìdó-ê;ëUì�ý�ïñû�÷~õYý�ø!�
��ò
ëNû`ó&ð/ëNõ&ö�îrò
ëI���
ìDìrë"ûWî�îrìró<��ë�þ`ù�ë6ó;û�÷}ó�ùñïñø*î4õ;ö�ó&ùñùEîDò�ë_��ìrëUó&îDëU÷}÷
ïñøDô
ùúó-íWïñõ;û�üuý�ïñû�÷~õYý�ø%ö�õ;ì4îDò�ó&îîDìdó%�"ë�þ�ùñë�ó&ìrë/ù�ïúøÉîrëU÷��C7Hë"ùñë!��î�îDò
ëNý�ïñû�÷~õYý�ø9
HíPø*ëUù�ëY��îDïñû
ü����
û�øDë"ùñë!��îDïñû
üwîDò
ëUï�ì%û`ó&ð/ëUø%ó;û�÷,��ùñï��A$�îDò
ë�bdX«`Q\


��~îDîDõ(û=�Hï�î,ý�ï�ùñù`ìdó&ïúøDë�ó�þ�ùñë»øDë"ùñë!��îrï�õ(û�
`õ � îDõhø*ëUù�ëY��îEîrò
ë�þ`ù�ë»ý�ò
ë"ìrë�ý�ïñû�÷~õYý�øEý�ïñùñù\
pë»øró-ê;ë]÷��?��ò
ë�bd\ef\|�_
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¿WÁls~Á ¯@ÄÉÈ�Â/Ë3¯ r�Ë�Èot�Ä�Êu<�¾�¹�¼�Ä"Ë�Èvt�ÄÉÆg½�Å �&¸
XWe«e«��cx^Wb4\2e«\|�_¶XWe«e£
��~î*îrõ;û�ø@�Uó&û|
pëI�`ø*ë]÷}îDõPø*ëUù�ëY��î·���
û�øDë"ùñë!��îhó;ù�ù,îDò�ëwý�ïñû�÷~õYý�ø!�¢olò�ë"û3ó;ù�ù�÷~ë]ø*ïñìrëU÷ý�ïñû�÷~õYý�ø�ò�ó-ê(ë�
pë"ëUûvøró-ê;ë]÷ � ��ùñõ(øDë»îDò
ë�ý�ïñû�÷~õYý 
WíC��ùñïU$Hïñû
ühîDò
ë�hQ¸,
��~îDîDõ(û=�

7Hïñû	��ësý�ï�û`÷~õYý ��õ(û~þ�ü%��ìró&îDïñõ;ûvþ�ùñëUø'�"ó;û�
`ë���øDëU÷vîrõwùñõ(ó(÷uîDò
ëUð ï�ûWîrõNîDìdó%�"ë%þ�ùñëUø»ý�ï�îDò ÷
ïD�ë"ìrë"ûWî�ø*ï�ö"ë]øó&û`÷%÷��
ìdóYîrï�õ(û�ø � øDõ;ð/ë�ý�ïñû�÷~õYý}õ(ô~îDïñõ;û`ø?�"õ%�
ùú÷3
pë,ó(÷
÷~ëU÷�îDõ�îrò
ë�þ�ù�ë�ï�ûsõ;ìd÷~ë"ìgîDõ»ð/ó%$;ë�îDò
ëUð�ðhõ(ìDë�ü;ë"û�ë"ìdó&ù �
P�¹·º¼»¼½NP ½Ld3�N¹4½0º �
oPõ;ì�$Wïñû
üsý�ï�îròwý�ïñû�÷~õYý«�"õ;û~þ`ü%�
ìdóYîrï�õ(û�þ�ùñëUø,ïñø,ê(ë"ìrí��`ø*ë"ö��
ù�
`ëY�"ó%��ø*ë»îDò�ë���øDë"ì��"õ%�
ùú÷Nùñõ(ó(÷�îDò�ë»ô
ìrëU÷
ë�þ�û
ë]÷÷~ë]ø*ïñìDë]÷Nîrìró<��ë�êHï�ëUý�ø��8>Fûuõ(ìr÷
ë"ì,îDõ�ð�ó"$(ë1îDò
ëUð ð/õ;ìrë���ë � ï�

ùñë�ý�ë�ò�ó-ê(ë�ó(÷
÷~ë]÷wøDõ;ð/ë�õ;ô
îDïñõ;û�ø,îrò�óYî#�"õ%�
ùú÷

pë/øDôpë!��ï�þ�ë]÷ ó&î�øró-êHï�û
üwîDïñð/ë%�*��í�ëUû�ó"
�ù�ïñû
üwîDò
ëUð � îDò
ë��"õ;û~þ�ü<�
ìdóYîDïñõ;û@þ�ù�ë]ø9��õ%��ùñ÷¢
`ë@��øDëU÷�ï�û ÷~ï��pëUìDëUûWîîDìdó%�"ë1þ�ù�ë]øB
`ëY�"ó%��ø*ë�ùñïñðhï�îrø�ó&ìrë�øró-ê;ë]÷Nìrë"ùúóYîrï�ê(ë�îrõ/îDò
ë����
ìDìrë"ûWî�îDìdó%�"ë�ù�ïñð/ï�îdø��W��ò
ë�õ(ô~îDïñõ;û`ø,îDò�ó&î#��õ%��ùñ÷C
pëøDô`ëY��ï�þ�ëU÷vó&ìrë%4

E �\R;³ ²Y¥�� ¤YR�¾�R!���n� ¯B�n�#R<��>qö�ï�î6ïúøNë"û`ó"

ùñëU÷ � îrò
ë@û
ë � î�îrï�ð/ë�îrò�óYîC��õ;û
þ�ü%�
ìdóYîrï�õ(ûÃþ`ù�ë@ïúø�ùñõ(ó(÷~ëU÷3îDò�ë
`ëUü;ïñû
û
ïñû
ü�ý�ïñû�÷~õYý îDïñð/ë�ïúøgìrë"ùúóYîrï�ê(ë�îDõ�îDò
ë�û
ë"ý îrìró<��ë"þ�ù�ë�÷��
ìdóYîDïñõ;ûp�?1
õ(ìgë � ó;ð/ô
ù�ë � ï�ö
îrò
ë8
pë"ü(ï�û�û
ï�û�üîDïñðhë�õ;ö�îrò
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Visualizer Module

Visualizer
Module
window

Timing
utility

Zooming
utility

Orders
Global

Analyzer Module

Representation Module
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Representation

Window browser to
select the current one

Loaded tracefiles
(the current one is selected)

Object

Level button

X Scale

Window Name

Values button

Y Scale

Fit X Scale

Working units
Fit Y Scale
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$%,=�-,=PQ 8+. ��-&�@#�3232�,�Åu *78+#+!/�+!N� I1��3&!$�2T,VU?�3)��Q@#�3)%1�/�@R"
�kN� �)t,92�2%+!N� �$S,=�-,=PQ 8+. ��-&zN%,VO9 �<� � *)W7-N� *7-p� *1�U9/��d7�,=)t7��! ',�+. �+!N� �)% �@Â@#��)S1�/�@�¿n�%&n+7823�37-p	�3)��R+!N% 
P »T¶RQ'¹n¶�<���+(+./9)x"zÕÖ+�3&>$�/�&.&(�3<�23 �+!/��9 *)� ��-,�+. :,9&�Pd,=)	UQ@#��)%1�/�@�&>,�&z+!N% ��%&! ��>@,9)?+.&*l�¿n�%&(+�2��3PQ�j+. *1t<	U
+!N� RPQ �PQ/��!Ud/94�+.N� �� � &( *�!O� ��'"
À 2T&(/Sl�)� *@ @#��)%1�/�@�&\78/���2T1�<� D7��! ',�+. *1��%&!��)��X+!N� �÷�Í*Í ø Ê�Ë ù�� rmÊ þ Ê�r���,9)%1�+!N% P(S È%¸'¶W<���+(+./9)×Ym&( * 
<S *2�/�@:_8"
M�N� QOV,92��% *&;g%232� '1i/�)i+.N� Q+! ��	+5<�/V�� *&R7*,=)�<S d7823 *,9)� *1�@#N� *)i+.N� QÑ(Q S òV¶�º5<���+(+!/�)�<S,=�R�T&5$��! '&!&! *1x"
M�N� R1� 84[,9��2j+-&�78/���2T1W<� 5g%232� '1D<	Uh7823�37-p	�3)��\+.N��T&#<���+!+!/9)G<%,9��,=�?,=�3)x"

² 	 é%èUTWV�é�ë <���+!+!/9)���M�N� YXDÛ H â6ä�ÛM5ÂÙ48�Ý�Ý'ØSà¥7��! ',�+! '&�,�1� ��.��O� *1t@#�3)%1�/�@}+!N%,=+��3&#,Q7�/9P\<%��)%,=+!�3/9)D/=4
+n@>/�/=+.N� ���&!/9���-78 5@#�3)%1�/�@�&*"
M�/I7��! ',�+! ���+*l�+!N	@b+n@>/I&!/9���-78 �@#�3)%1�/�@�&zNS,VO9 +!/R<� :&! �23 *78 �+! '1��3)Q+!N% ?Z â[à45�Ø	�ÁÙ H Ø	�Qß'Û H 23�T&n+:Ym&( * 
g%�9���. �«*¬�" ü _

Derived button

Selected windows

���3�9�%�! Q«*¬%" [��]\>�. *,=+!�3)��d,Q1� ��.��O� *1D@#��)S1�/�@R"�®:�T&(�%,92��3¯� *�#PQ/	1���2� �"

Ã	 �23 *78+�+!N% :g%�-&(+>@#�3)%1�/�@Â<	UQ7�2��T7-p	��)%�\��+.&>)%,=PQ :�3)t+.N� ��k�3)%1�/�@}<��!/�@�&! ���2��T&n+�,=)%1R¿n�%&n+�<	UQ$��! '&!&!�3)��
+!N� �ò æsèsï p9 *U9l�&! �23 *78+#+!N� I&! *7�/9)%1D/9)� R<	UW&! N�  *78+!�3)��d��+.&#)%,9PQ 9" À &:&(N�/�@#)G�3)hg%�9���. Q«*¬%" [�l	+!N� 5+n@/
@#��)%1�/�@k)%,=PQ *&N%,VO� :+./�<� R&( *2� '7`+. *1W,9)%1R¿n�S&n+#<	Ut$��. *&.&(�3)��\+!N� _^�¶=»[´ `V¶Ra.b�c'¹o¹nÈ�¸	l?+!N� 5)� *@}@#�3)%1�/�@
@#��232s<S I7��! ',�+. *1s"
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²KO ï ñ�ô é <���+(+./9)x���kN% �)�+!N� d�S&( *�R@,9)�+-&�+!/0Pd,=p� �,9)��T1� *)�+.�37*,=2�7�/9$	UX/=4�,h@#��)%1�/�@Rls+!N� O ï ñ�ô é
<���+(+./9)W&!N�/���231Q<� :�S&( '1s"zM�/�78�. *,�+. �+!N� ;)� *@§@#�3)%1�/�@Rl	&! �23 *7`+>+!N� ;&(/����-78 #@#�3)%1�/�@k23��p� #+!N� ;78���.�. �)?+
/9)� ,=)%1\$��! '&!&�+!N% O ï ñ�ô é <���+(+!/�)x"�M�N��3&�@#�32�2�7��! ',�+. >,=)��31� �)?+!�T7�,92?@#�3)%1�/�@RlV@#N� *�! ��+�NS,9&�+!N� #&.,=PQ 
&!7*,=23 9lu/9<�¿n '7`+5�! *$��. *&! �)?+.,=+!�3/9)xlSg%2�+! ��.�3)��D/�$�+!�3/9)S&�lx&! �Pd,=)?+.�37\46��)%78+!�3/9)%&5&! �23 *7`+. *1slz"*"�"R�s+!N� Q@#�3)%1�/�@
)%,=PQ #�T&z+!N% :&(/����-78 �@#��)S1�/�@b)S,=PQ �$�23�%&z+.N� � *)%1��3)�� ½Ru +./\1��T&n+.��)������T&(N�+!N% #+n@>/R@#�3)%1�/�@�&R�?@#N� ��. 
+!N� Iu �3&�,�)	��P�<S *��+!/t1��T&n+.��)%�9���T&(ND+!N% I1��jÅu ��. �)?+:7�2�/�)� *&�/�)�+./�+!N� I&.,=PQ 5@#��)S1�/�@R"

² 	 é%ï�é�æsé <���+!+!/�)x��M�/R1� *&(+!�./�U\,;@#�3)%1�/�@Rl9&! �23 *78+z+!N� #@#�3)%1�/�@
+!N%,=+�&(N�/���2T1�<� �1� '&n+.�!/�U� *1\,9)%1�$��. *&.&
+!N� �	 é%ï�é�æsé <%��+(+./9)x"5M�N� \@#�3)%1�/�@�@#�32�2�<� �1� '&n+.�!/�U� *10,=)S1G�j+5@#��232�1��3&.,=$%$S ',=��46�./9P +!N% �@#�3)%1�/�@
<��!/�@�&! ��'"

vÓá�à�á�J�â[à4J�ÝRw�Ûx5�âmß�Þ�ã[á�Lxâ[à4J��dâ[à45�Ø	�dß
² � î�î%ï`õ <���+(+!/�)x���z,=�-,VO9 ��523 8+-&I�%&5+./XPQ/�1��j46U�+.N� W&! �23 *7`+. *1e$%,9�.,9PQ 8+! *�.&5/94�,078�. *,�+. *1e1��T&($%23,VU	�3)��
@#��)%1�/�@R"�ÕÖ4�U9/��X@,9)?+�+!/h7-N%,=)��� \,=)	Uh$%,=�-,=PQ �+! ���+!N%,=+;U�/9�0N%,�1Gg%232� '1sls7-N%,=)��� R�j+R,=)S10$��. *&.&#+!N% 
� î�î%ï`õ <���+!+!/9)�l�+!N� R)% �@ &! �23 *78+! '1W$%,9�.,9PQ 8+! *�.&>@#�32�2s<� R,=$�$�23�3 *1W+!/�+!N� R@#�3)%1�/�@ ,=)%1W+!N� R1��-,V@#�3)��
,=�. *,5@#�32�2�<S ��! *<����32j+'"za�O9 *�!U\+!�3PQ �+!NS,�+>U�/9�dPQ/�1���46U�+.N� :$S,=�-,=PQ 8+. ���/94s,\@#��)S1�/�@ÂU9/9�dP��%&(+>,=$�$%2�U
+!N� I7-N%,9)��9 '&�"

²Ky î�é ô4z O ï ñ ì�é <%��+(+./9)x�¥M�N� y î�é ô4z O ï ñ ì�é <���+(+./9)×N%�31� �,=)%1Â�%)�N��T1� �,
1��3&!$�2T,VU	��)��
@#��)%1�/�@R"
�kN� �)
,X/9$� �)� '1 1��T&($�2T,VU	��)%�X@#��)S1�/�@ �3&�7823/�&! *1e��+�1��T&.,=$�$� *,9�.&I46�!/�P +.N� D&.78�. � *)¥<���+Q�j+��! *PQ,9��)S&
78�. *,�+. *1sl,=2T&(/Sl���+.&d@#�3)%1�/�@ )S,=PQ 0�! *Pd,=�3)%&���)b+!N� 0@#�3)%1�/�@ <��./�@�&( *�*"{�kN� �)ÂU9/��
@�,=)?+Q+!/e��) �N��31� h,�7823/�&! *1¥@#�3)%1�/�@Rl>&( *2� '7`+Q�j+Q2��3p9 D+!N% h7����!�. �)?+�/9)� h��)
+!N� G@#�3)%1�/�@Á<��./�@�&! ���,9)%1
7�2��T7-pe+!N% 
y î�é ô4z O ï ñ ì�é <���+!+!/�)|��+!N% R@#��)%1�/�@}@#�32�2x<� R/9$� �)% *1s"

²KO ñ î	õ}V�ê�ï?óxé%ì <���+(+!/�)x��M�/578/9$	U;+!N% 7����!�. �)?+z1��T&($�2T,VU	��)%�:@#�3)%1�/�@¥$%,9�.,9P� �+! *�.&�+!/5,=)�/9+!N� *��7��! ',�+. *1
@#��)%1�/�@Rl�&( *2� '7`+�+!N� I&!/9�%�.7� ;@#�3)%1�/�@R"
���. *&.&�+.N� O ñ î	õ�~>ê�ï?óxé%ì <%��+(+./9)e,=)%1X+!N� *)xl�&! �23 *7`+5+.N� \+-,=�.�9 �+51��T&!$�23,VU	�3)��h@#��)%1�/�@Ó<	UX7823�37-p	�3)��
,=)�/9+!N� *��)%,=PQ ���)d+.N� �Z âmà15�Ø	��� H Ø	�Qß'Û H 78/923��PQ)x"�ÕÖ+>@/9�.p�&z23��p� #+!N� ;7823/9)��3)��I<%��+(+./9)W<%��+>@#N� *)
78/9$	U	�3)���O�,92��� '&+!N� 5+-,=�.�9 �+�@#�3)%1�/�@ P\�%&(+�<� I78�. *,�+. *1s"

XhÛ���à�ÛF5K��äSÛ	àuÝ_� LsÞ�Û	ß��Rá�ãA8�Û	ßQ�dâ[à45�Ø	��0����/���]�2���N�1�������
M�N���� ý�Ð Ë�� ø_�8� ���ÖÍ=Ë<���������R���� ���XDÛF��à�ÛM5�Û?äSÛ	àuÝ*ßh�dâ[à45�Ø	�¢¡£������¤¦¥N§¦���D«*¬�¨ ©�ª«¨�¬t ��W��®�W¯¦°/±%²�� �±%?� �
³ �W���?±�´1�� ��Y°/��¤¦¯��µ°.�R¶N�R¯��t�2·M¸9�R�?�N¯¦°.� ³f³ �� ��R�f�?°/��¤¦¯��µ°.¶%� ³ §��µ�¹´º±N�®�» ��Y¼«§¦���»��¯F�¹�����N¼«��¤ ³ �N¨

Defined Event types list

Defined Event values list
for the selected type

Tracefile

½4�f¥�§��»��«'¬�¨ ©�¾(¿�¶���¯F�»�t®�W¯¦°/±%

¬t ����R¶N��¯F�®�2·M¸9� ³ ���2���� �±%?�¹�» ���¥N���N°��f�R¯��?¼�± ³ ±N�®¯M§�ÀIÁ9����® ��W¼� :�» ������N¥Â®� ³W³ Á9�Y¸¦���W¯F���µ°UÃ/�� ¦�Y��¶���¯F�
�2·M¸��Â¯M§�ÀIÁ9�����N¯¦°x�f�»�Ä�N�»��±M¼��W�����µ° ³ �NÁ�� ³ ¨\ÃM� ³ �µ¼Å�Y�_�2·M¸9��ÁM·x¼ ³ ��¼�ÆM�f¯�¥�ÃU��¯¦°x�� ��R�f��°/��¤¦¯��R°�¶%� ³ §��R��®� ³f³ Á9�
°/����¸ ³ �Ç·��R°U¨
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¬t ��Â§¦�����Ä¼���¯Ì°/�«¤�¯��Â�� �� ³ �NÁ�� ³ � ´º±����µ�N¼� <��¶N�R¯F���2·M¸��_�N¯¦°x ����Ä°/�«¤�¯��R°<¶%� ³ §��R��§¦���f¯¦¥��� ¦��Í�á H á9ä�Û H
G ØSà1�(J�8 H á�Ý*âmØSà�Î#â[ãmÛ	ß®¡£������� H á%Ü9ÛÂÏhÛ	à�Û H á�Ý*â[Ø�à�°/±/¼�§�À���¯F�1�%�k> 
?Ð_ F���»¸|¾Ñ�N�Ç®®�¨ ¼«�R¸�Á¦�¦¨ §�¸m¼�¨ �R�Å�Ç¸������Ç¶N���ÅªÅ¨

G w�á%à1J�â[à4JÌÒQâmà15�ØMÒ Ü�ØSãmØ H ß�0�ÓÄ�9Ôº��ÕN���N�1���»���
¬t �� G ØSãmØ H ß¹Á�§/����±�¯����������µ�1�� �� P È S È	»Tº�Ç�´j¸Ça�ÈVÇÌ® ¦���»�Ê�» ��t§¦������¼��N¯�¼� ¦�N¯�¥N�Ê�� ¦�t¼�±/°/�t±N�(¥N���N°/�W��¯F�]¼«± ³ ±��»�RÃ
§¦���R°�´º±�� G Ø|5�Û��N¯¦°.Ï H á�5�â[Û	àuÝ °��W��¸ ³ �Ç·F�W¯�¥�¨4¬t �� §¦�����Ê¼R��¯�¼� ¦�N¯�¥N�?�� ���°/�W��¸ ³ �Ç·M�f¯�¥IÀÂ±/°/� ��¯¦°��» �� 
®Ö5Ò
¶%� ³ §��R�t±N´4�µ�N¼� �¼«± ³ ±��R¨

½4�f¥�§����Q«'¬�¨Ñ#M¾�\Ê± ³ ±N�#±}��¯M§|¾�×M\Ê±/°/�R×���¯�°.×FÖ��»��°/�f�R¯F�»×Â¼«± ³ ±N���

\Ê ¦�N¯�¥N��¼«± ³ ±��»�¹ÁM·.¼ ³ ��¼�ÆM�f¯¦¥Â±�¯��» ��I°/�µ���W�»�R°.±N¯��Y�N¯¦°:ÀÂ±%¶����» ��I�»¼�� ³ �ÄÁ¦�N�»�t±N´1�» ���Á¦�N����¼���¡£
YÃ9ÖÂÃ%Ò®ªÅ¨
¬1±����µ¼«±%¶����¹�� ���¼«± ³ ±N��¿2§¦�2��°/±N§�Á ³ �I¼ ³ ��¼�Æ�±�¯��� ���°/�R���f�»�R°�¼�± ³ ±N�µ¨¹¬1±�¼«±�¸F·:��¼«± ³ ±��?¼ ³ �W¼�Æ.�� ¦�I��±�§���¼«��¼«± ³ ±��
¸��»�R�»�¹�� ��\òuñ î	õ òuñ ï ñ èxì Á�§/����±N¯}�N¯¦°�¼ ³ �W¼�Æ_�» ����»�N��¥��«�?¼«± ³ ±��R¨(¬t ��Y¼� ¦�N¯�¥N��±�´]¼«± ³ ±��»�Ê®� ³W³ �=Å9�µ¼Å��� ³W³ �� ¦�
°/����¸ ³ �Ç·M�W¯�¥�®�f¯¦°�±%?��¨
¬t �� ³ �NÁ�� ³ ��±N´�¼�±M°���¼�± ³ ±N�����N¯¦°{¥N���N°/�W��¯F�Â¼�± ³ ±N����¼R��¯ØÁ���À�±/°/�f¤¦�R°r��±7¥N�����<¼�±N�»���µ¼Å���f¯/´º±���À_�����W±N¯

��Á9±N§��:�» ��!À��R�N¯��f¯¦¥Ø±N´Â�µ�N¼� ,±N¯��Ì´º±����� ��!§¦�����µ¨ À ³ ��±�Ã��� ��Ù¼�±M°��7¼�± ³ ±N������¯¦°�¥N���N°/�W��¯F�x¼«± ³ ±��»�:¼��N¯
Á9�Ì°/��¤¦¯��µ°Ú�W¯K�� ��7Í:á H á�äSÛ H²G ØSà1�(J�8 H á�Ý*âmØSàÛÎ#â[ãmÛ�¡A���R�Ì� H á�Ü9ÛÜÏhÛ	à�Û H á�Ý*âmØSà*°/±/¼«§¦ÀÂ�R¯F�:�%�}>�
�Ð
 F���»¸|¾Ý���Ç®®�¨ ¼«�R¸�Á¦��¨ §�¸m¼�¨ �R�Å�Ç¸¦�N�»�Ç¶����ÅªÅ¨

Þ|ß®à�Þ]àAá â¹ãkä�ãkå9E�æ�ç�èêé�Ctë�ã1å9E/BÙE�ì?í4Erî7éoçYïºErC�ã�ð�æ�BFñ�ä2íUòoã1ðYà7óÂô9õÊôUö�÷9øÄùRù�ú]û
¿o��¼� }°/�W��¸ ³ �Ç·M�f¯�¥�®�f¯¦°�±%,®� ³W³ Á9��������±/¼«���%���µ°:®�ü�» �� ³ ��¶N� ³ ±N´]¶F����§¦� ³ ��¯µ�%�»�f±�¯|¨?¬t ���� ³ ��¶N� ³ ¤¦ýM�µ�®�» ��Y�2·M¸9�
±�´(±NÁ�¿2�R¼Å�t�»±Â¹±N�»Æ�®�f�� }��¯�°�® ¦���?®� ³W³ Á9�Y°/�W��¸ ³ �Ç·N�µ°U¨

Ò¹·<°/��´£��§ ³ �RÃ(¸¦�N�»�Ç¶����Ä¹±N�»ÆM�Ä®�f�� Ù� ³f³ �� ���±NÁ�¿2�µ¼Å�»�Y�f¯Ù� ³ ��¶�� ³ �N¯¦°7� ³W³ �N���_°/����¸ ³ �Ç·��R°Ì�f¯Ù�x®�f¯¦°�±%�¨
¬t ��»±N§�¥� 7�� ��{þ �ºÿ�Ð-ú ��� Ð�þ�Ð-ú �^Ê[Í�Ë§ÎzÊ�Ë�Ì�Í�Î ø �]�N�»�Ç¶�����±9Å9�R�»���}¹�Ç·<��±Ì��� ³ �µ¼Å���� ��.±NÁ�¿2�µ¼Å�»�Y�� ¦���I�» ��.§����R�
t��¯F�»�¹�»±�������¨

¬t �����¶�`'¶ S Á�§�����±�¯K¡ ¤¦¥�§����0«'¬�¨ Fª ���������µ����®�W¯¦°/±%*® ��R���Â�� ¦��§¦�����Y¼«±�§ ³ °Ì��� ³ �R¼«�I��¯¦°Ì§�¯���� ³ �µ¼Å���� ¦�
±NÁ�¿2�R¼Å���®�» ¦�%��®� ³W³ Á9�I°/����¸ ³ �Ç·��R°:�f¯x�� ��I°��»�Ç®�W¯�¥����»�R�_��¼�¼�±N��°/�f¯¦¥��»±_�� ¦�Y�����N¼��Ä¤ ³ �I��¯¦° ³ ��¶�� ³ ® ����»���� ¦�
®�W¯¦°/±% ���®¹±N�»ÆM�f¯�¥�¨4¬t ¦�W�t®�W¯¦°/±%��W�?¼R� ³W³ �µ°��» ����QÙsÚ'Û	Ü=Ý*ß�Òdâmà15�ØMÒ ¡º¤¦¥N§¦���Q«*¬¦¨ $FªÅ¨

À ³ ��±¦Ãm�� ¦�R����®�W¯¦°/±%?�� ¦�Ç¶��Â�N¯�±��» �����§/��� ³ �ü�2·�Ã|�� ¦��· ³ �«�»���»±:¼� ���¯�¥��I�» ���±NÁ�¿2�µ¼Å�Ä¯¦��À��R� �» ¦�%�Y��¸¦¸��µ�����
�W¯x�� ¦��" �%ý/����¨RÒ¹·x°/��´£��§ ³ �RÃU¸¦�N�»�Ç¶����  ¦�N���.°��«´£��§ ³ �Ä¯¦��À���´º±N���R��¼� x±NÁ�¿2�µ¼Å�µ¨Y½�±N�Ä��ý/�NÀ�¸ ³ ��Ã9�� ��Â�� ¦���µ�N°
±NÁ�¿2�R¼Å�������»�®¯¦�NÀÂ�µ°�®�ü�» � �����¯M§�À�Á��R��±�´|��¸¦¸ ³ ��¼������W±N¯|Ã�¯M§�ÀIÁ9���Ê±�´m�»����ÆÂ��¯¦°Â�» ����µ�N°Â��°/��¯F���f¤¦�R�o®�f�� ��W¯_�� ¦�
�»����Æ<¡[³��	��
M;?^��� �����ÇªÅ¨]¬t ��Ä§¦�����?¼R��¯}¼� ¦��¯¦¥N� �� ��µ����¯¦�NÀ��R�t®�f�� � ������% ����®±%®¯|¨
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object

Unselected
object

Selected

Area to select individual object
by typing them

Object/row name

½4�W¥N§��»�Q«*¬�¨ $�¾(Ð|�R¶N� ³ Á�§/���»±N¯|¾ ¼ Á�¿2�R¼«�»�t®�W¯¦°/±%

¬t �� ¼ Á�¿2�R¼«�»� ®�f¯�°/±% ¡ ¤�¥N§��»�W«'¬�¨ $�ª®���Ä¼«±�ÀÂ¸9±����R°�ÁM·��.�»±%�±�´o±�Á�¿2�R¼«�»� ® ����»��¹��¼R��¯Ì��� ³ �µ¼Å�Ä�ü´Ê�N¯
±NÁ�¿2�R¼Å� ®� ³W³ Á9��°/����¸ ³ �Ç·��R°:±N��¯�±���¡º��±�¥N¥ ³ ��Á�§/����±�¯¦�»ª���¯¦°��f�»� �N�»��±/¼��W�����R°:±�Á�¿2�R¼«�Å�Ç�»±% ¯���À��R��¡ �� ��%� ¼�±N§ ³ °
Á9� ¼� ¦�N¯�¥N�µ°¦ªÅ¨ À ³ ��±�ÃN¹��¼��N¯���� ³ �µ¼Å�«�Ç§�¯¦��� ³ �R¼«�o�W¯¦°/�W¶F��°/§¦� ³ ±�Á�¿2�R¼«�»��±��o������¯�¥��®±�´U±NÁ�¿2�R¼Å����ÁM·��2·F¸¦�f¯�¥Ä�» ���À�¨
À ³W³ �» ��R���Ä´º§�¯¦¼«���W±N¯¦� ³ �f�2·�®� ³f³ Á9���«ý/¸ ³ ���W¯��µ°��W¯�¯��«ýM�?¸9±N�W¯�����¨

3�Û?ãmÛ	Ü=Ý*âmà1J����Dà�ß*Û	ãmÛ?Ü9Ý*âmà1JÌ5�âmß�Þ�ã[á�LSÛM5ÂØSÙuÚ'Û	Ü=Ý'ß
¬t ���§¦������¼��N¯<��� ³ �R¼«�Ä® ��%�Ä±NÁ�¿2�µ¼Å�»�Ä®� ³W³ Á9��°/����¸ ³ �Ç·��R°U¨I¬t ¦�W�Ä��� ³ �R¼Å�»�f±�¯<À_���»¼� �®�f�� <�� ¦�Â±�Á�¿2�R¼«� ³ ���2���W¯
�� ¦��"��%ý/���o±N´|�� ��Ä°/���Ç®�f¯¦¥I���»�R�¦¨�Ò¹·_°/�«´£�N§ ³ �RÃ/¸¦�N�»�Ç¶����o°/����¸ ³ �Ç·/�¹� ³W³ �» ���±NÁ�¿2�µ¼Å�»�¹�W¯.� ³ �R¶N� ³ ¨]¬k±�§�¯¦��� ³ �R¼«�
�� ¦� ±�Á�¿2�R¼«�»�o�� ¦���Ê¹±N¯xÔ �ÊÁ9��°��W��¸ ³ �Ç·N�R°�°/�W�»��Á ³ ���� ��R�f�Ê��±�¥N¥ ³ �?Á�§�����±�¯¦�t��¯¦°�¼ ³ �W¼�ÆÂ�� ¦� ;	��� S =YÁ¦§/���»±N¯�±�¯_�� ¦�
��Ê ø�� Ï þ Ê � Ð8ù ®�f¯�°/±%Ú�»±��N¸�¸ ³ ·_�� ¦�Y¼� ¦��¯�¥��R�R¨
¬t ��R�������»�I�2¹±:Á�§/���»±N¯¦���»±� �� ³ ¸<§�� ® ¦��¯7��� ³ �µ¼Å���W¯�¥}� ³W³ ±N�Ä§�¯¦��� ³ �R¼«���W¯�¥}� ³W³ �� ��_±�Á�¿2�R¼«�»�R¨�¬1±:��� ³ �R¼«�

� ³W³ �» ��I±�Á�¿2�R¼«�»�RÃ¦¼ ³ �W¼�Æ.±N¯��» ��YÁ�§/����±�¯"!	¶ S ¶'½`¹®; SÝS Ã��N¯¦°.��±�§�¯���� ³ �µ¼Å� � ³f³ �» ��Y±�Á�¿2�R¼«�»�RÃ�¼ ³ ��¼�Æ�±N¯:�» ��IÁ�§�����±�¯
·�¸#!	¶ S ¶*½`¹¹; SÝS ¨

À ³ ��±¦Ã1��±xÀ_��Æ����R�����W���Y�� ��.±NÁ�¿2�µ¼Å����� ³ �R¼«���W±N¯7�� ¦���»���W��������ýM�IÁ�±Çý7® ��R���_�» ���§����R�I¼��N¯7¤ ³f³ �� ¦��±NÁ �¿2�R¼«�»�Ä�» ¦�%�Y®� ³W³ Á��.��� ³ �µ¼Å���µ°UÃ1���W¯�¥ ³ ��±NÁ�¿2�µ¼Å�»�Ä±����f¯F�»���»¶Ç� ³ �RÃ1�N¯¦°Ì��� ³ �µ¼Å�Å�%§�¯¦��� ³ �R¼«���� ��RÀ ±N¯ ³ ·xÁM·Ì¼ ³ �W¼�ÆM�W¯�¥
��� ³ �R¼Å�«�Ç§�¯���� ³ �µ¼Å�®Á�§/����±N¯k¨

² ê�î�î�ï ��¯¦°iô�ñ ë�é ³ �R¶N� ³ �R¾¹���f¯�¼«� ê�î%î�ï �N¯¦°Xô�ñ ë�é ³ ��¶�� ³ ���N���Y������ ¦����±�¸x±�´(�� ¦�I ��W��������¼� M·NÃ�¹�I¼��N¯
��� ³ �µ¼Å�t�� ���±�Á�¿2�R¼«�»�t±�¯ ³ ·�ÁF·��2·M¸��f¯¦¥Â�f�»�?¯F§¦ÀIÁ9���µ¾

� ��� ³ �R¼Å�»�f¯¦¥����W¯�¥ ³ �Ä±NÁ�¿2�µ¼Å�»�Y¾�Ä#$�Ã Ä��Ã Ä�[
� ��� ³ �R¼Å�»�f¯¦¥Â�W¯F���R��¶%� ³ �Ä¾�Ä#$ � Ä�[/Ã �¬ � �$
� Á9±��� kÃ¦���W¯�¥ ³ ����¯�°.�W¯F���R��¶%� ³ ��� ³ �R¼«���W±N¯¦�Ä¾�Ä%$�Ã Ä� � ÄN©�Ã $9¬�Ã $�«

² æ�ê�ì*í ³ ��¶N� ³ ¾(® ��R¯�Ê±���ÆM�W¯�¥Â��� æ�ê�ì*í ³ ��¶N� ³ Ê�Ä ¦�Ç¶����»±���� ³ �µ¼Å�t�� ¦� ���N��Æ�ÁM·_�2·M¸��W¯�¥��ü���?��¸�¸ ³ ��¼������W±N¯
��¯¦°.�ü���t�»����Æ�¯F§¦ÀIÁ9���®®�f�� ��W¯:�� ��Y�N¸�¸ ³ �W¼R�%���W±N¯ ³ �fÆ��N¾

� ��� ³ �R¼Å�»�f¯¦¥����W¯�¥ ³ �Ä±NÁ�¿2�µ¼Å�»�Y¾#«N¨ $�Ã3«N¨ ¦Ã3«N¨Ý[
� ��� ³ �R¼Å�»�f¯¦¥Â�W¯F���R��¶%� ³ �Ä¾#«N¨ $ � «N¨Ý[
� Á9±��� kÃ¦���W¯�¥ ³ ����¯�°.�W¯F���R��¶%� ³ ��� ³ �R¼«���W±N¯¦�Ä¾#«�¨ $¦Ã�«�¨  � «�¨Ý#/Ã Ä�¨�«�Ã Ä�¨ $ � Ä�¨ ©

² ô�ñ ë�é ³ ��¶�� ³ ¾?® ���¯Ì¹±N�»ÆF�W¯�¥����Iò î�ó ³ ��¶N� ³ ¹�Â ¦�Ç¶N�I��±���� ³ �µ¼Å���� ���¸��»±/¼«�R�»��±N��ÁM·��2·M¸��W¯�¥:�ü��� ¯¦±M°��
��¯¦°��� ���¸¦��±/¼«�µ����±N�¹¯M§�ÀIÁ9����®�ü�» ��f¯:�» ���¯�±/°/� ³ �fÆ��N¾

� ��� ³ �R¼Å�»�f¯¦¥����W¯�¥ ³ �Ä±NÁ�¿2�µ¼Å�»�Y¾#«N¨ $�Ã3«N¨ ¦Ã3«N¨Ý[
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� ��� ³ �R¼Å�»�f¯¦¥Â�W¯F���R��¶%� ³ �Ä¾#«N¨ $ � «N¨Ý[
� Á9±��� kÃ¦���W¯�¥ ³ ����¯�°.�W¯F���R��¶%� ³ ��� ³ �R¼«���W±N¯¦�Ä¾#«�¨ $¦Ã�«�¨  � «�¨Ý#/Ã Ä�¨�«�Ã Ä�¨ $ � Ä�¨ ©

² æuç�èsé�ê�ë ³ �R¶N� ³ ¾���� ³ �R¼«���W¯�¥M�%§�¯¦��� ³ �R¼Å�»�f¯¦¥�±�Á�¿2�R¼«�»�tÁM·_�2·M¸��W¯�¥Â�� ��RÀ ® ��R¯:¹±N�»ÆM�f¯¦¥Â��� æsçxèsé�ê�ë ³ �R¶N� ³
�fÀ�¸ ³ �f�µ�¹��±��2·M¸9�Ä�� ��Y�N¸�¸ ³ �W¼R�%���W±N¯kÃM�»�N��Æ��N¯¦°��» ��»�R�N°.��°/��¯F���f¤¦�R�»� ³ �fÆ��_¾

� ��� ³ �R¼Å�»�f¯¦¥����W¯�¥ ³ �Ä±NÁ�¿2�µ¼Å�»�Y¾#«N¨3«N¨ $�Ã3«N¨ Ä/¨3«NÃ3«N¨ $�¨3«
� ��� ³ �R¼Å�»�f¯¦¥Â�W¯F���R��¶%� ³ �Ä¾#«N¨3«N¨ $ � «N¨ Ä/¨3«
� Á9±��� kÃ¦���W¯�¥ ³ ����¯�°.�W¯F���R��¶%� ³ ��� ³ �R¼«���W±N¯¦�Ä¾#«�¨�«�¨ $ � «�¨�«�¨Ý#/Ã Ä�¨�«�¨�«�Ã Ä�¨�«�¨ $ � Ä/¨�«�¨ [

Objects that haven’t been selected in the
visualization.

Row names have been changed

½1�W¥N§¦���Q«*¬¦¨ &¦¾ ¼ Á�¿2�R¼«�»�t®�W¯¦°/±%�¾�ÃM� ³ �µ¼Å���W¯�¥/�Ç§�¯¦��� ³ �R¼«���W¯�¥Â±NÁ�¿2�µ¼Å�»�®�N¯¦°�¼� ¦��¯¦¥N�W¯�¥��f�»�?¯¦��À��

vÓØ|5�â('�Lxâmà1J�ÝRw�ÛXØSÙuÚ'Û	Ü=Ýdà�á*) Û	ß
¬t ���§¦�����t¼���¯�ÀÂ±/°/�f´º·_�» �� ±�Á�¿2�R¼«�Ê¯¦�NÀ��R�Ê´º±N�Ê�� ��Ä¼«§¦���»��¯F�o�»�»��¼«��¤ ³ ��¨]¬t ��R��� ¯���À��R�Ê®� ³W³ Á��Ä°/����¸ ³ �Ç·��R°_�W¯
�� ¦� "��%ý/���¹±�´1�N¯F·_°/����¸ ³ �Ç·M�W¯�¥I®�W¯¦°/±%���¯¦°��f¯.�� ��Ä��¯�� ³ ·?¯R���¹®�f¯�°/±%�¨]¬k±�¼� ¦��¯¦¥N�?�» ���À�Ã/�W¯��» ��,+ b.-Ö¶*½8¹nº
®�W¯¦°/±% ������ýM�IÁ�±Çý!��¸¦¸��µ������¯��«ýM����±x�µ�N¼� Ù��� ³ �R¼Å�«�Ç§�¯���� ³ �µ¼Å�Y±NÁ�¿2�R¼Å��Á�§/���»±N¯|Ã]® ¦�W¼� Ù¼�±N¯F�»�N�f¯¦�Y�� �����±%
¯¦�NÀÂ��Ã9¤ ³f³ �W¯��R��¼� }±�´]�» �±����Y�»�«ýM� Á9±Çý��� ��Â¯����¯���À��R��´º±N� �R�N¼� �±NÁ�¿2�µ¼Å���N¯¦°}® ��R¯x±N¯�¼«�Y¤�¯��W�� ��µ°}¸��»�R�»�
�� ¦�?Á�§/����±N¯ ÷ È/a	´ / =104Q?µ�¶�º(�f¯��» ��2�QÙsÚ'Û	Ü=Ý*ßÄÒdâmà15�ØMÒ ¡ ¤¦¥�§����5«'¬�¨ &�ªÅ¨(¬t ��R¯|Ã��]�N�»�Ç¶����(��¸�¸ ³ ·Y�» ��?¼� ¦�N¯�¥N�µ�
��±.� ³W³ �» ���°/����¸ ³ �Ç·M�W¯�¥_®�W¯¦°/±%?�?±N´(�� ��Â��� ³ �µ¼Å���µ°������N¼��Ä¤ ³ ����¯�°}�2�»±N�»�R�?�W¯F���R��¯¦� ³f³ ·��» ��I¯¦���¯¦�NÀÂ�µ��¨?¬t ¦�
¯��R�®�W¯¦°/±%?�¹�» ¦�%�®®� ³f³ Á9�Y¼«�»�R�����µ°�´º±��t�� ����t�����N¼���¤ ³ ��®� ³W³  ¦�Ç¶N���� ¦��¯����¯¦��À��R�R¨

² ¬t ��ÊÁ¦§/���»±N¯3!/Qµ`'¶�0(Q?µ:¶�º(� ³W³ ±%?�|�» ��Ê§����R�1�»±��»�Ç¶N�o�� ��t¼«§¦���»��¯F�(¯¦��À��R�k´º±N�4�» ��¹�����N¼«�o¤ ³ �N¨(���»�R�»�|�» ��W�
Á�§/���»±N¯��»±��2�»±N�»�Ä�� ��I¯¦��À��R���f¯F�»±��Â¤ ³ �N¨#Õ ��®� ³f³ �»�N�W���Y��¤ ³ �I��� ³ �R¼«���W±N¯�Á�±Çý:��±.��� ³ �µ¼Å�?�» ���¤ ³ ��¯¦�NÀ��
® ����»���� ¦±����Y¯¦��À��µ�?®� ³f³ Á��Â�2�»±N�»�R°U¨�Ò¹·�°/�«´£�N§ ³ �RÃm¸¦�����Ç¶N�R�®±=Åm��������¤ ³ �R¯¦��À��I® ¦�W¼� }��� ¼�±NÀ�¸9±����R°
ÁF·��� ��I�����N¼��Ä¤ ³ �I¯¦��À��Y¸ ³ §¦�?�� ��4�j»TÈVÇ��«ýM�»��¯¦���f±�¯|¨Õ ´]�� ��Y¯���À��R� ���»�Y���Ç¶��R°.�f¯��» ��W��¼«±�¯/¤¦¥�§��»�����W±N¯
¯¦��À��R��¤ ³ ��±9Å9�R���µ°ÌÁF·Ì�]�����Ç¶N�R�RÃ9�� ¦��¯��«ýM���»�fÀ���® ��R¯Ì�� ��_�»�»��¼«��¤ ³ �_®� ³f³ Á�� ³ ±���°/�R°<�� ¦��¯¦��À��µ�
¼«±N¯�¤¦¥N§����%�»�f±�¯�¤ ³ �Ä®� ³W³ Á9� ³ ±F�N°/�µ°.���t�� ��Y�»��À������WÀ��N¨

² ¬t ��YÁ�§/����±�¯5��È�Q%a604Q?µ�¶�º�� ³f³ ±%?�®�» ��I§¦��������± ³ ±���°}��¼«±�¯/¤¦¥�§��»�����W±N¯�¯¦�NÀÂ�µ�?¤ ³ �Y® ¦� ³ ���]�N�»�Ç¶����t�W�
��§�¯¦¯��f¯¦¥¦¨]¬t ���¯��R ¯¦�NÀÂ�µ�?���»�Ä��¸�¸ ³ �W�R°���§/�»±NÀ_�%�»�W¼R� ³W³ ·���´ ���R�t�� �� ³ ±���°�±N´1�» ��W�®¤ ³ ��¨

7?±N����Ã/�� ¦��� �_¼«±�¯/¤¦¥�§��»�����W±N¯:¯¦��À��µ�®¤ ³ �Y���»�Y��¸9�R¼��ü¤9¼Ä´º±N���Â�»�»��¼«��¤ ³ �NÃ9�ü´(�» ��W�®¤ ³ �I�W�����R§¦���µ°.´º±N�?±N�� ��R�
�����N¼���¤ ³ �µ��ÃM�» ���·.ÀI§¦���? ¦�Ç¶����» ��Y���NÀ���¯M§�À�Á��R�?±�´4±NÁ�¿2�µ¼Å���t�f¯��R��¼�  ³ ��¶�� ³ ¨
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Þ|ß®à�Þ]à:9 ; é=<�>tæ�ç?è²î{æ E�ì î{æ�ç ð?é1î{B
? àkÛ	á�ßRLrÒ�áNL§Ý*Ø@) Û	á�ßµ8 H Û90Ä�Iâ()
â[à4J�8�Ý*â[ãmâ6Ý�L¦0
¬t ����4§/��� ³ �f�2·�±=Åm�����k�� ��¹¸�±F�����WÁ�� ³ �f�2·�±�´�À��R����§��»�W¯�¥ � ��¸9�R¼��ü¤�¼Ê¸¦�N���4±�´��» ��¹°��W��¸ ³ �Ç·F�W¯�¥ ®�f¯¦°�±%�¨�Õ �]¼«±NÀ�¸�§����R�
�� ¦�Â� ³ �N¸¦���R°����WÀÂ��Á9�«�2¹���R¯��2¹±�¸�±��f¯F�»�Ä�W¯<�� ��_°/����¸ ³ �Ç·M�W¯�¥.®�W¯¦°/±%�¨QÒ¹±��» <¸9±N�W¯F�»�RÃU�� ���Á9��¥��f¯�¯¦�f¯�¥}�N¯¦°
�� ¦����¯¦°UÃ�¼���¯:Á9�Y��� ³ �µ¼Å���µ°.´º��±�À ��¯M·�°/����¸ ³ �Ç·M�W¯�¥Â®�f¯¦°�±%�¨

½1�W¥N§¦���Q«*¬¦¨�«'¬�¾(¬t�fÀ��W¯�¥_��¼«±N¯

¬1±ÂÀ��µ�N��§����Ä�_��¸��µ¼«�f¤�¼�¸¦�����®±N¯:�� ��Y°��W��¸ ³ �Ç·F�W¯�¥Â®�f¯�°/±% ¡A���R�Y� ³ ��±�¤¦¥N§¦���Q«*¬¦¨�«�«µª«¾
«�¨ \ ³ ��¼�Æ�±N¯F�»±��� ��I�\â() âmà1J�â[Ü�ØSàÚ¡º¤¦¥N§¦���d«'¬�¨3«*¬�ªÊ±�¯.�» ���A þ Í � Ï þCB Í�Ë�� ù Í þ�þ�Ð�ù ®�W¯¦°/±%�¨¹¬t ��Y�IâD) â[à4J
®�f¯¦°�±% ®� ³W³ ��¸�¸9�R�N�Â�N¯¦°{® ���¯r�� ��}¼«§¦�»��±N�Â¸¦�N�»���R��±%¶N���Â�<°��W��¸ ³ �Ç·F�W¯�¥Ì®�f¯�°/±% �ü� ³ ±M±NÆ/� ³ �WÆN�:�
¶N��������¼�� ³m³ �W¯��N¨

Duration of the selected
interval, between first and
second point.

the cursor looks like a vertical bar
When selecting the zoom limits

pointpoint
First selected Second selected

½4�f¥�§��»��«'¬�¨3«9«�¾4�]�N�»�Ç¶����Ê¬t�WÀ��f¯¦¥�>®��� ³ �ü�2·

Ä�¨:ÃM� ³ �R¼«�Ê�» �� �W¯��f����� ³ ��¯�°�¤¦¯¦� ³ ¸9±N�W¯F�»�¹�W¯��� ¦��°/���Ç®�W¯�¥I���»�R�Y±�´|�» �� ®�W¯¦°/±%�¨E7�±���� �� ��%�t® ���¯:¼«§�����±��
�W��À�±%¶M�f¯�¥�Ã9�� �������ýF��Á9±Çý���±�¯<�IâD) â[à4J�®�W¯¦°/±% ���»��¼� ¦�N¯�¥N�W¯�¥��»±��» ������WÀÂ��® ��R���I�� ��_¼�§��»��±N� �W�
³ ±/¼������µ°U¨

$¦¨?¬t�fÀ��W¯�¥��»�R��§ ³ �»��®� ³W³ Á��Â®�»�ü������¯<�f¯��� ����� ¦���\â() âmà1J<®�f¯�°/±%ê¬t ��3F`Ë%Ê �^Ê[Ï þ Ï=Ë�ÌHG�Ê�Ë�Ï þ �mÊJI Ð ����ýM�
Á�±Çý��I�� �±% �� ��:�W¯��ü�»�W� ³ �N¯¦°Ì¤¦¯¦� ³ ¸9±N�W¯F�»�R¨�¬t ��LK ��ù Ï��mÊ[Í=Ër�»�«ýM��Á9±Çý!�� �±%?�Y�� ��:°/§����%�»�f±�¯!±�´®�� ¦�
��� ³ �µ¼Å���µ°��W¯F���R��¶%� ³ �W¯:�� ���§¦¯��ü���®® ��R���Ä®�W¯¦°/±% ���®¹±N�»ÆM�f¯�¥�¨

¬t ����?¬t�WÀÂ�W¯�¥_�»±M± ³ ���®¶N�R��·.�fÀ�¸9±N���»�N¯��®�»±_¸��»±%¶F��°/�,MF§¦�N¯��»�ü���%�»�f¶���ÀÂ�µ�N��§��»�R�®��¯�°.�f�����?�WÀ�¸ ³ ��¼«�f� ³ ·:§¦���µ°
ÁM·�����¶N�R�»� ³ §/��� ³ �f���W�R� ³ �WÆN�Ä�» ��R¯�±M±NÀ��W¯�¥Â±N�®��¶���¯.�� ��Y���»������¼���¯¦� ³ ·	¯R���µ¨
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First selected Second selected
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When selecting the zoom limits
the cursor looks like a vertical bar
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The new window contains the
selected area magnified
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Global Play
Global Forward

Global Pause
Global Play BackGlobal Rewind
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² ���g���%���� �¡Ê¥ ¬t ¦�W�?��±N¥�¥ ³ �ÄÁ�§/���»±N¯}���®§¦���R°:�»±�°/�W��¸ ³ �Ç·�±��®¯�±��?�»±�°/����¸ ³ �Ç·��» ��I����À_��¯F�»�W¼Ä¶%� ³ §��Y�N¯¦°
�ü����°/§����%���W±N¯k¨QÒ¹·Ì°/�«´£�N§ ³ �µÃ|�» ��W�YÁ�§/���»±N¯7���Ä��¯¦�NÁ ³ �µ°ÌÁ�§/�I°/�����NÁ ³ �f¯�¥:�» ��W�YÁ�§/���»±N¯Ì�� ¦�_�f¯/´º±���À_�����W±N¯
���µ¼«���W¶N�µ°��NÁ�±�§/�®�� ��Y����À_�N¯��»�W¼�¶%� ³ §��ÄÁ�§������RÃ�¹±N¯xÔ �®Á���¸����W¯��»�R°U¨

² ³�¨*�%����¯×¥ ¬t ��W�¹�»±N¥�¥ ³ � Á�§�����±�¯.���t§¦���R°���±_°/����¸ ³ �Ç·_±��¹¯¦±��t��±_°/����¸ ³ �Ç·��» ��Ä�f¯/´º±���À_�����W±N¯���Á9±N§/�t�� ¦�
��¶N�R¯F�»�R¨�Ò¹·�°/��´£��§ ³ �RÃ��� ¦�W�]Á¦§/���»±N¯_������¯���Á ³ �R°U¨�Æ �W�»��Á ³ �W¯�¥Ä�� ��®Á¦§/���»±N¯��� ¦�?��¶���¯F���f¯�´º±N�»À������W±N¯ÂÊ±�¯xÔ �
Á���¸¦�N�f¯F�»�R°U¨

² ÀR¬g�R��¤R�� �¡%�8�� �¬%�¦¥ ¬t ��W���»±N¥�¥ ³ ��Á�§�����±�¯7�W�Ä§¦���R°<�»±�°��W��¸ ³ �Ç·}±N��¯�±N���»±}°/�W��¸ ³ �Ç·}�� ¦�_�f¯/´º±���À_�����W±N¯
��Á9±N§/���� ��_¼�±NÀ�ÀI§�¯¦�W¼R�%���W±N¯�� ±/¼R¼«§��»���µ°��N��±�§�¯¦°��» ��_¼ ³ �W¼�Æx¸9±N�W¯F�R¨�ÒÊ·x°��«´£��§ ³ �µÃ|�� ¦�W��Á�§/����±�¯Ì������¯ ���Á ³ �R°U¨

¬t �� ��¡%��£8�Â®��8« ³ �«���®��±�¤¦ý��� ¦�Y®�W°/�� }±�´4�� ¦�Y¼ ³ �W¼�Æ:��� ³ �µ¼Å���W±N¯��W¯}¼«§��»���R¯F�®���WÀÂ��§¦¯��ü����¨t�]�����Ç¶N�R�oÀ�§ ³ ����W¸ ³ �f�µ�®�» ��WÔ � � ��¼R� ³ �9Ô�¶%� ³ §��.¡£�����I×9®�����§¦� ³ �3¯��R�»×��W¯x���R¼Å�»�f±�¯¥«*¬¦¨�«Çª¹±�´(�� ��Â°/����¸ ³ �Ç·M�f¯¦¥_®�f¯¦°�±% �»±_�� ��Â��¼R� ³ �Á¦�N�®¯F§¦ÀIÁ9���µÃM��±�¼«±�À�¸�§/�����» ¦�%�?®��°M�� k¨

¬t �� ¶��8ÔR�´Ö� �¯g¸�£��8·� T�Rº Á�§/���»±N¯¦�Ä�N���I�� �����±�¥N¥ ³ �IÁ¦§/���»±N¯¦��±N¯x�� ��Â���W¥N F��±�´��» ��Â�»¼�� ³ ��Á¦���µÃ9�� ��R·x���»�
§¦���R°.��±_��� ³ �R¼«�? �±%K�� ¦���f¯/´º±���À_�����W±N¯:®� ³W³ Á9�Y°/�W��¸ ³ �Ç·N�µ°U¨]¬t ����W�t´º§�¯¦¼«���W±N¯¦� ³ �f�2·.�N���Â¾

Þ|ß®à�@tàAá ÒKä�äYE/ì�ã�CUØÙ<¦B�E
ÃM±�ÀÂ�����WÀ��R�RÃ9® ¦��¯}�» ���§����R������¹±N�»ÆM�f¯�¥��f¯�� ³ ±%¹��� ��¼R� ³ ��¡ ³ �fÆ��I¤�¥N§��»�t«*¬¦¨�«µ$�ª«Ã��� ¦�Â¼ ³ ��¼�Æ.§���� ³ �f�2·x°/±M�R��¯xÔ �
¥N�W¶N�?� ³f³ �� �� �f¯�´º±N�»À������W±N¯_±N´9�» �� ¼�§��»���R¯���Á¦§��»���oÁ9�R¼R��§¦���®�� ¦��®��°M�� �±N´m�� ���¼ ³ ��¼�ÆÂ�W� ³ ±%¹���]�» ¦��¯��» ���Á¦§��»���R¨
¬1±Y��± ³ ¶��Ê�» �����¸��»±NÁ ³ ��Àê�� ��R���®���]�» ��®Á�§/����±N¯�× À ³W³ �� ¦�?Á�§����2��×�¨�Õ ´��» �����Á�§/����±�¯_�W����� ³ �R¼«���µ°I�» ���¼ ³ ��¼�Æ����R�N�»¼� 
��¯�°x°/����¸ ³ �Ç·}� ³W³ �� ����f¯/´º±���À_�����W±N¯x±N´��� ��ÂÁ�§�������¼ ³ ��¼�ÆN�R°}¤ ³ �»���»�f¯¦¥��f���f´Ê�f����� ¯��R¼��R�»���N��·:�f¯Ì�N¼R¼«±N��°��N¯¦¼«�Ä�»±
�� ¦�Ä��±N¥�¥ ³ � Á¦§/���»±N¯¦�R¨

½1�W¥N§¦���Q«*¬¦¨�«µ$�¾4�K�f¯�°/±%,��� ³ ±%¹���®�»¼�� ³ �

¬t ���¼ ³ ��¼�ÆÂ�f¯/´º±���À_�����W±N¯_�W¯���®�W¯¦°/±% ®�ü�» �� ³ ±%Ê�R�o�»¼�� ³ �®¥N�W¶N�µ��À�±N�»�®�W¯/´º±N�»À_�%���W±N¯_®�f�� .� ³W³ �� ¦��Á�§������
��¯���Á ³ �R°U¨\Õ ¯x�� ¦�Â¸¦���R¶F�W±N§�����ý/�NÀ�¸ ³ ��Ãm�� ��_¼ ³ ��¼�Æ}®�ü�» Ì� ³f³ �» ���Á�§����2��°/�����NÁ ³ �µ°x�W¯x�» ���¸���±/¼��R�»��±���¯M§�ÀIÁ9���
±N¯¦��¡º¤¦¥N§¦���G«*¬¦¨�«T&�ª ¥N�W¶N�µ�Ä�.¸9±M±N���W¯/´º±N�»À_�%�»�f±�¯<Á9�R¼R��§¦���Â�� ����»¼�� ³ �����Ä���W¯M·���¯¦°<�» ��_Á�§����2������Á��W¥¦¨ À ���
�»�R��§ ³ �µÃN�» �� ¼ ³ ��¼�ÆÂ®�W°M�» ������»�f¯M·NÃ���±M±�¨4�K�f�� .� ³W³ �� ¦��Á�§������Ê��¯���Á ³ �R°}¡º¤¦¥N§��»�I«'¬�¨ Ä=¬�ª(�]�N�»�Ç¶����]���R����¼� ��µ�]Á¦�N¼�Æ
��¯�°Â´º±N�»¹�N�»°I��±I� ³f³ �� ���Á�§����2�µÃF�N¯¦°Â�� ������µ��§ ³ �o���o� ³f³ �» ����W¯/´º±���À_�%�»�f±�¯���� ³ �����R°Â´º±��]�� ¦�W�oÁ�§����2�µ¨�7�±��»�NÃ��� ¦���
�� ¦�Y¼ ³ �W¼�Æ�§���� ³ �f�2·� ¦���®���µ����¼� ��R°�§�¯F��� ³ �� ¦� ³ �WÀ��ü���®±�´4�� ���Á¦§��»���Y¡ºÁ ³ §��I¯R±N¯��ÇªÅ¨
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½4�W¥N§��»�Q«*¬�¨3«W&¦¾1�K ��%�Å�%�K ����»�Ä®�ü�» }� ³W³ �� ���Á�§¦�»����°/�����NÁ ³ �µ°

½4�f¥�§��»��«'¬�¨ Ä=¬¦¾1�K ¦���Å�%�K ����»�Ä®�ü�» �� ³f³ �� ���Á�§¦�»���®��¯¦�NÁ ³ �µ°

Þ|ß®à�@tà:9 �Âã��tEpÚ é®ð?ã
¬t ��R���_���»���2Ê±��W¯/´º±N�»À_�%���W±N¯ÌÀ�±/°/�R���Ç¶%��� ³ ��Á ³ �I�» ¦�%�I�=Å9�µ¼Å���»±.�» �� �R�g���%���� �¡[¢*��£#¤�� ��¯¦° ² ¯#�8«³R¨*�%���
�W¯/´º±N�»À_�%���W±N¯k¨(¬t ¦�;³u¶�Û'¹ ÷ È/a9¶Ä¼��N¯�Á��Ä��� ³ �R¼Å�»�R°I¿2§¦�2�®¸��»�R�»���f¯�¥Y�� ��ÄÁ�§/����±�¯ÓP Ð�Ü ��ÝiÍ*Ì Ð ���Ê�» �� Á9±�����±�À ±�´
�� ¦�W�®®�W¯¦°/±%�¨

Õ ´t�� �� ¶*�%ÔR�Þ*¬�Ö�� �»±N¥N¥ ³ �_���Â°/�W�»��Á ³ �µ°K¡£°/��´£��§ ³ ��À�±/°/�µª«Ã4�� �� ø8Ð IdÏ�Ë¦�^Ê úhý Ï þ±�%Ð Ã4�� �� �	ø8Ð�ùDÐ�ýVÐ Ë¦�Ä���ß� Ð
��¯�° �	ø�Ð�ù\Ð8ý�Ð Ë�� ý Ï þ±�%Ð ���»�Ä�� �±%®¯��N�t¯M§�À�Á��R�»��¡A½4�f¥�§����d«'¬�¨ Ä�«ÇªÅ¨

½4�f¥�§����Q«'¬�¨ Ä�«N¾(�]�����Ç¶N�R�o�K ¦���Å�%�K ����»�5Õ ¯/´º±N�»À_�%���W±N¯��� �±%®¯:���t¯M§�ÀIÁ9�����

Ò¹§/�I�f´t�� ��ÆP ÐßÜ �2ÝiÍ*Ì Ð ��±�¥N¥ ³ ��Á�§/����±N¯r�W���R¯¦��Á ³ �µ°Ì�� ��µ����¶%� ³ §��µ�I�N���_�� �±%®¯!�N� ³ ��Á9� ³ ��¡£�ü´®�» ���·7���»�
°/��¤¦¯��R°�ªÅ¨��K ��R¯:�� ��µ���Ä¶%� ³ §��R�����»���� �±%®¯��N� ³ ��Á9� ³ �¹�� ��Ä´º±���À_�%� ³ �f¯¦���W��¾
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� ÃM��À_��¯F�»�W¼�¶%� ³ §���´º±N�»À_�%� ³ �f¯��Ä® ��R¯�Ê�����»�ÄÊ±���ÆM�W¯�¥Â®�ü�»  ³ ��Á9� ³ �t����¾

§*¯%�T���%���� 8¡@¨*��£#¤*�µ£8�%®���£R© ª�¤�«��8�� #¬%�Y¥X§#®R¤�«O¯��°�� ����R©
� ¿�¶N�R¯F�Ê´º±���À_�%� ³ �f¯¦��® ���¯�¹�Ä�N���Ä¹±N�»ÆM�f¯�¥Â®�f��  ³ �NÁ�� ³ �t����¾

² ¯%�%«´³�¨*�%���µ�8��§%�� �����© §R£8�%®���£Â�R·8¸���© §R£��#®���£Â¨*��£�¤���©
¬t ���¤¦¥N§¦���D«*¬�¨ Ä9Ä��� ¦±%?�?�» ��_���NÀÂ��¼ ³ ��¼�Æ.�» ¦�%�Ä¤¦¥�§��»�D«'¬�¨ Ä�«YÁ�§��Ä®�f�� <�� ¦�@P Ð�Ü �dÝiÍ'Ì Ð �f¯/´º±���À_�����W±N¯

��¯���Á ³ �R°U¨=7�§�ÀIÁ9�����®���»���� ¦±%®¯:��� ³ �NÁ�� ³ �R¨

½4�f¥�§��»��«'¬�¨ Ä9Ä�¾4�]�N�»�Ç¶����o�K ��%�Å�%�K ����»�5Õ ¯/´º±N�»À_�%�»�f±�¯:�� �±%®¯��N� ³ ��Á9� ³ �

7?±N����Ãm�� ¦�����» �� ø�Ð IdÏ�Ë��mÊ útý Ï þ±�%Ð  ¦����Á��R��¯7¼«±N¯M¶��������R°}��± ³ �NÁ�� ³ � ³ �fÆ�� ¿�¤R�R�� W��º ¡£����À_��¯F�»�W¼Â¶%� ³ §��h«µªÅÃ
±%¶N�R�� ¦�R�N°�¡A���RÀ_��¯F����¼x¶%� ³ §��eÄNªÅÃ��� �� �	ø�Ð8ùeÐ8ý�Ð Ë¦���A�ß� Ð  ¦����Á9���R¯�¼�±N¯M¶N�R���»�R°Ø��± ³ ��Á9� ³ � ³ �fÆ��yà �8º� W��¬8Ã
Ã8¤R��¡��� #¬%� ¡£��¶���¯F���2·M¸��:�¬�ª(�N¯¦° ³���Öµ¬8ÃµÃ8¤���¡��� #¬#� ¡£��¶���¯F�]�2·M¸���S«µª«¨4½4�W¯¦� ³W³ ·�ÃN�W¯_±N§��o�«ý���À�¸ ³ �t�� �� �	ø8Ð�ù
Ð�ýVÐ Ë¦� ý Ï þ±�%Ð8ø  ¦�Ç¶N��Á9���R¯x¼«±N¯M¶��������R°���±�´º§¦¯¦¼Å�»�f±�¯}¯¦��À��R�?® ��W¼� } ��N°:Á��R��¯x°/��¤¦¯��µ°��f¯��» ��I¼«±�¯/¤¦¥�§��»�����W±N¯
¤ ³ �N¨

ÃM�W¯¦¼«���� ��o����À_�N¯��»�W¼(¶%� ³ §��o�W�1�®¼«±NÀ�¸�§����R°Ä¶%� ³ §���´º��±�À �»�»��¼«�]�»�R¼«±��»°¦�9�� ��»±N§�¥� Ä±NÁ�¿2�µ¼Å�kÀ�±/°/� ³  ��W��������¼� F·�Ã
¯�±N�Ê��¶����o¼�±N§ ³ °_Á9� ������±/¼«���%���µ°Â��±I��¼«±����»�R��¸�±�¯¦°/�W¯�¥ ³ ��Á9� ³ ¨(¬t ¦���»�����»����±NÀ��®�����N¼��?¶M�f�R?��® ��R�������RÀ_��¯F����¼
¶%� ³ §��Ä�W�?±NÁ/�����W¯��R°:°/�W���µ¼Å� ³ ·�´º�»±NÀ��Â°��«¤¦¯��µ°:���µ¼«±N��°�¶%� ³ §���¾

² �� �������À_��¯F����¼�¶%� ³ §��R�¹±�´4�� ¦�Y3xÝ*á�Ý*Û ? ß�á�ßÄ¶F�W��,¼«±�§ ³ °.Á9�Ä������±/¼«���%�»�R°_�»±Â�� ��Y°/��¤¦¯��µ°.���»����� ³ �NÁ�� ³ �
Á��µ¼���§������� ¦�Y������§��»¯��µ°�¶%� ³ §��µ�t´º��±�À �» ��Y���RÀ_��¯F����¼ÄÀ�±M°�§ ³ �Y�N����°/�W�»�R¼Å� ³ ·.���µ¼«±��»°:�2���%�»��¶Ç� ³ §¦�R�R¨o½�±��
�«ý���À�¸ ³ �N¾

¿�¤R�R�� T��º ª�¤�«*�8�� #¬%�	¥4â�ã�ägå

² �� ��I����À_�N¯��»�W¼Ä¶%� ³ §��µ�?±N´4�» ��{æ>á�ß�Ý.�:äsÝ_�Rá�ã]¶M�W���¼«±�§ ³ °�Á��I������±/¼«���%�»�R°.��±��» �� ³ ��Á9� ³ �®±�´(�» �� ³ �N���
¸���±/¼��R�»���µ°���¶���¯F�R¾

� ® ��R¯���¯��R¶N�R¯��¹ ¦�N�Ê�I°/��¤¦¯��µ°�°/�«¤�¯��R°��2·M¸9� ³ ��Á9� ³ ¡�ç ø�Ð8ùVèm� Ë ú �mÊ[Í=ËmªÊ��¯¦°� ¦�N�Ê�I°/��¤¦¯��R°�¶Ç� ³ §¦�
³ ��Á9� ³ ¡ Ü ø Í þÿýVÐ ª«Ã��� ¦����¶N�R¯F� ³ �W¯���®� ³W³ Á9�Y�� ¦±%®¯:����¾

² ¯%�%«µÃ%¤R��¡��� �¬%� Ô*Í*¯%¬�£%¨�� ª�¤�«��8�� #¬%�Y¥4âRã�ägå

� ® ��R¯<��¯<��¶���¯F�� ��N���.°/��¤¦¯��µ°}�2·M¸�� ³ ��Á9� ³ P�éb\ÊI�Ê ø-ø�Ð`ø Á�§/��°/±M�R��¯xÔ �� ¦�Ç¶����:°/�«¤�¯��R°�¶Ç� ³ §¦�
³ ��Á9� ³ ´º±��®¶Ç� ³ §¦� �» ��,ê*ëOìWíWê�î%ïNÃ9�� ����R¶N��¯F� ³ �f¯���®� ³W³ Á��Y�� �±%®¯��N�R¾
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¶ ¹ à �Ë �¯�¯%��¯ ð*ñRòRâ8ð�óRô ª�¤R«*�8�� #¬#�	¥4âRã�äTå

² �� ������RÀ��N¯F����¼®¶%� ³ §��R�o±�´U�� ¦�2æ�á%ß�ÝI��äsÝY� LsÞ�Û�¶M�f�R ¼�±N§ ³ °_Á9� ������±/¼«���%���µ°���±Y�» ��?�2·M¸9� ³ ��Á9� ³ ±�´U�� ¦�
³ ���2�®¸��»±/¼«�R�»���R°��R¶N�R¯��µ¾�½�±��®�«ý���À�¸ ³ �N¾

² ¯%�8«´Ã8¤���¡��� #¬#� ª�¤R«*�8�� #¬#�	¥4âRã�äTå

² �� ��Ä���RÀ_��¯F����¼?¶%� ³ §��µ�o±N´U�� ���õ0Û��sÝ���äsÝI�Rá�ã|¶M�W�� ¼�±N§ ³ °_Á9��������±/¼«���%�»�R°��»±Y�� ¦� ³ ��Á9� ³ �o±N´|�� ¦� ¯���ýM�
��¶N�R¯F�R¨]½�±��®�«ý���À�¸ ³ �N¾

� ® ��R¯,�N¯ ��¶���¯F�� ¦�N��� °/�«¤�¯��R° �2·M¸�� ³ �NÁ�� ³ ¡�ç ø8Ð�ù1èm� Ë ú �mÊ[Í=Ëmª:��¯�° � °/�«¤�¯��R°�¶%� ³ §�� ³ ��Á9� ³
¡ Ü ø Í þÿýVÐ ª«Ã��� ¦����¶N�R¯F� ³ �W¯���®� ³W³ Á9�I�� ¦±%®¯.�N�R¾

² ¯%�%«µÃ%¤R��¡��� �¬%� Ô*Í*¯%¬�£%¨�� ª�¤�«��8�� #¬%�Y¥4âRã�ägå

� ® ��R¯<��¯���¶N�R¯F�  ¦��� �.°/�«¤¦¯¦�R°��2·M¸9� ³ ��Á9� ³ P�éb\öI�Ê ø-ø�Ð`ø �N¯¦°�°�±F�µ��¯�Ô �� ¦�Ç¶N�I�.°/�«¤�¯��R°�¶Ç� ³ §¦�
³ ��Á9� ³ ´º±��®¶Ç� ³ §¦��ê�ë�ìTízê�î8ï�Ã9�� ¦����¶N�R¯F� ³ �W¯���®� ³W³ Á9�Y�� ¦±%®¯:����¾

¶ ¹ à �Ë �¯�¯%��¯ ð*ñRòRâ8ð�óRô ª�¤R«*�8�� #¬#�	¥4âRã�äTå

² �� ��Â���RÀ��N¯F����¼Y¶%� ³ §��R� ±�´]�» ��1õ0Û8�sÝ:�:äsÝ:��LsÞ>Û�¶F�W��ê¼�±N§ ³ °}Á9�Â������±/¼«���%�»�R°:��±��� ���°/��¤¦¯��R°���¶���¯F�
�2·F¸9� ³ �NÁ�� ³ ±�´4�� ¦��¯��«ýM�®��¶���¯F�R¨�½¦±N�®�«ý��NÀÂ¸ ³ ��¾
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Textual Mode vs Graph Mode
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point

When selecing the final
object/time. It looks like
a square.

Cursor when selecting the
initial object/time.First Selected
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this window is raised.
While the analysis is computed

While the analysis is computed rows are undefined.

Cancel the analysis
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�po}q&r�s b âgã�t � � ü Ó wBý � r � o { q � y b � { � |[� u^o}u
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× %�Go%zØ�I�G � ¢£&bI
® y b�b6{ ¨o[s�w { ý b"{
� ¨��Ks�o}��þ |[b«Ù ¾?½¤¾�¶¦¬}½ Ú�Û¦Ç=¬�ý�r�u �z~ w {�� �Ko {�� w � y b A§�Ksv��¨ b s§o { u � � |}| � � o}w {�� o}s b"~O� w&s � t ��w
sb � ��ý � |[b ÿ A§�Ksv��¨ b s¡u b �Ks ~ y b"�µ� y bm| o ~Pb6{ u bÜª�|}b �&udÝ Ù ¾?½¤¾�¶¦¬}½ Ú�Û?Ç�¬ ²�b6��~�²�| o ~6b6{ u b t � � �
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× %�Go%zØ�I�G � ���+à x,á G
#��Ks�on�2þ |}b r�u b"�+� w:u � b"~ o[� � � | onu � wK��xzo {�� w�x ~ w {�ª q
r�sv� � o}w {�ª�|[b u � o}s b"~O� w&s�o b u t«® y b u � b"~ o ª�b3��� o}s b3~O� w&s�o b uxzo |[| þ b � ����b"��� w � y b�â Ý9ß�`5ã à Þp`¦Ý � ?�ä Ü�Û6Q�¸KNRQ�ÛvTP��G�QON�Û3Ü � w � r � ý b6{ r ��b u ~ s�oLþ b"� o {±~ y�� � �^b s ��t � w {� �&q b ;ñâ
t n�o}s b3~O� w
s^o b u¡ýår�u � þ b � {�� u b � �Ksv� ��b"� þ � � ~ w | w { � {�� ý�r�u � þ b u � b"~ o ª�b3� r�u^o { q � y b �>r |[| � � � y{ ��ý b t ��w
s b � �2ý � |}b ÿ o[�px b u b6�z� y bmb"{ ¨�o}s�w { ý b6{�� ¨��Ks�o}��þ |[b«� w'ü

�pæBþ7æpé�� Þ����0ñò��ß&.�æ�ç ' ßiúÃ���è	iûÃ�pæpü�	iûÃ�pæpüMö�	�ÿmì�éZèmþ�ü7ý��pæ�ß��KêBç��°í^	iû��pæpü�	iû¯�pæiüMö�	
û7þ7æ�ß�Kê�ç��
x b �&s b u � b"~ o[� � o { q � y b�� o[s b"~P� w&s�o b u©ë��ñÜ�Û6Q�ë��ñÜ�Û6Q6ìvëÃGi	!ÖÃNR�EQ Ú&T2Û T){0Ã
Ü�� {�� ë��ñÜ�ÛPQ�ë9�ñÜ�ÛPQ6ìOë����WÛ T){0ÃiÜ � y�� �xzo |[| þ b � ����b"��� w � y b ä Ü�Û6Qm¸KNRQ�ÛvTP��G�QON�Û3Ü8ý b6{ r t

× %�Go%zØ�I�G x:á G
#��Ks�on�2þ |}b r�u b3�í� w2u � b"~ o�� � � � o[s b"~P� w
s �2� y�� ��~ w {�� �&o {í� y b A§�Ksv��¨ b s � sv� ~6b:ª�|[b u t1® y b�~ w {��^b"{�� u�wK� � y bb6{ ¨o}s^w { ý b6{�� ¨��&s^on�2þ |[b xzo |}| þ b r�u b"�:� wµu bP�Z� y b o { o � on� |a� o[s b"~P� w
s � w&� â Ý9ß�`��W(
ß�DBÙ�×°Ø)Ù�? ý b6{ r:w � � o}w { o {A§�Ksv��¨ b sA ��&o {   b"{ r:xzo {�� w�x t
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#��Ks�on�2þ |}b r�u b"�©� wåu � b"~ o�� � � ��b �_�Kr |�� × ß�(
ß
î�Ù�( � Ý�Þ¦×pï¯Fa(mß�) à Ý9Þ � à Ø�Ù �>w
s�� |[|�� sv� ~Pb6ª�|}b u � y�� � xzo |}|�| w
� ��b"� t
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á y b"{¬� y�onu b"{ ¨�o}s�w { ý b6{�� ¨��Ks�on�2þ |}b onuåu bP� r � ÿ � y b u � b"~ o ª�b3�ò~ w {�ª q&r�s�� � o}w { xzo |}| þ b � ����b3�±� w b � ~ y� sv� ~6bÜ� y�� � xzo |[| þ bå| w�� ��b3� t¡® wµq bP� ý�w&s b o { �>w&s�ýC� � o}w { ��þ�w
r �V� y b × ß�(
ß
î�Ù�( � Ý�Þ¦×�ï�Fa(
ß�) à Ý�Þ � à Ø�Ù u b"b� y b ® sv� ~6bmó«b"{�b sv� � o[w { ýC� { r�� | � � ´��Vô�ü�y �^� � ü ²&² xzxzx t ~6b � þ�� t r � ~ t b u ² � �Ksv��¨ b s t

�e& ×kx,á G
#��Ks�on�2þ |}b r�u b"�±� w�u � b"~ o�� �±� y b�� o}s b3~O� w
s � xzy b s b A§�&s���¨ b s �^b ý � w&sv� |Wª�|[b u¶xzo |[| þ b � | � ~Pb3� t B �±��b �_�Kr |[� ÿ�^b ý � w
s�� |Ãª�|[b uV�Ks b � | � ~Pb3� o {,� y b¶~ r�s^s b6{��V� o}s b3~O� w&s � t
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A§�Ksv��¨ b sV� ~"~Pb � � u � x¡w � s�� ~Pb �>w
s±ýC� �V��� � b u;ü!¾¦¯�´9µ�µ�� {�� À9µÅZ¾?½B¹ tÜ® y b ¾¦¯�´9µ�µ � s�� ~Pb �>w
s±ýC� � o}u ��b u ~ s^oqþ b3�o { × ß�(
ß
î�Ù�(£�W(
ß�DBÙB× Ø�Ù x Ù?3DK( à�� ) à Ý�Þ � w ~ r@ý b6{�� � u b"b �Ã)6) ��� �9� ���y� �[DBÙ � � ßZ�[F � D,��Ù?m� � ß�(
ß&î9Ù
(�� t�® y bþ�o { �Ks � �>w&s�ý�� � onu�� { o {��^b s { � | A§�&s���¨ b s � sv� ~6b �>w&s�ýC� �µ� w�u � b"b"� r � � y b�� sv� ~Pb�| w�� � o { q t�� � sv� ~6bPª�|}br�u^o { q � y b þ�o { �&s � �>w
s±ýC� � w {�|}�å~ � { þ b wBþ � �&o {�b3� r�u�o { q � y b � � s�w�¨�o ��b3�¶� w�w | � o ��~ � { þ b �>w
r {�� o { A§�&s���¨ b s� onu � s^oqþ�r � o[w {�� �>s�w�ýø� { ¾°¯g´9µ�µ � sv� ~6b¡ª�|[b tp® y b À�µÅZ¾¦½p¹ � sv� ~Pb¡ª�|}bz{ ��ý b u�r�u^r�� |}|[�åb6{�� r�u^o { q � y bVb � ��b6{ u^o}w {����ß � t® y b�| w�� � o { qåw&� � y b ¾¦¯�´9µ�µ��>w
s±ýC� �z~ � { þ b u | w�x!�>w
s � s�� ~Pbdª�|[b uWw&�au b ¨ b s�� | yr {�� s b3� uWw&�¦  B t ô@w
� � o { q� sv� ~6bmª�|}b u«o { þ�o { �Ks � �>w
s±ýC� � onu�ý�r ~ y+�_�&u �^b s t A§�Ksv��¨ b szwK¦ b svud� { r � o | o ��� ÿ � (�î Ô ��ß � ÿ � w ~ w { ¨ b s � ¾¦¯�´9µ�µ� sv� ~6b«ª�|[b uZo {�� woÀ�µÅZ¾¦½p¹ � s�� ~Pb«ª�|}b u t
� (3î Ô �<ß � `°Ù?"D&( à	� ) à Ý9Þ
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� h103254�i � ~ w { ¨ b s � u �  Ó l�l:o {�� w þ�o { �Ks � s b"~ w&s � u ÿ � {�� o � q b"{�b sv� ��b u�� {�b x ýC� ��� o { q tú® y�onu {�b xýC� ��� o { q |}bP� uCA§�&s���¨ b s � w{ý�� � � y b,� sv� ~6b�ª�|}b o {�� w¹ý b ý�w
s � ÿ � y b s b �>w&s b�� y b�| w�� � o { q � s�w ~6b u�u©o}u©¨ b s �~�r�o ~ | |}� t±® y b ýC� ��� b3�¬� sv� ~6bCª�|}b onu�� | u^wpþ bP�^�^b s�ýC� { �Kq b3� þ ��� y b ý b ý©w
s � u � u �^b ý ÿ u�w�A§�&s���¨ b s ~ � {� onu � | � � ¨ b s � þ�o}q � sv� ~Pb�ª�|}b u t� h103254�i �C� | u�w,� ~O� �&uÜ� ª�|���b s t l �Ü|[b6� u � w ª�|[�^b s b ¨ b6{�� u�w
s ~ w�ý�ýår { o ~ � � o[w { udo { w
s ��b s � w,s b3� r ~Pb�� y bw&r � � r � þ�o { �&s �µ� sv� ~Pb�ª�|}b u t+� | onu � wK� b ¨ b"{
�Z��� � b u � y�� � xzo |[| þ bmb � ~6| r ��b"� o {:� y bÜª�{ � | þ�o { �Ks ��� sv� ~Pb«ª�|}b u~ w
r |n� þ b u � b"~ o ª�b"� t*� | u^w ÿ � ~ w�ý�ýår { o ~ � � o}w {,| o}u �d~ w
r |}� � | u^w)þ b u � b3~ o ª�b"� t�e�°Ùo� à Þ°ß�(�=2)6(
ß�DBÙ©×°Ø)Ù�DBÝ�F°Ø_` Þ¦Ý�)�� Ù � Ý�(3)�ß7� Ø�Ù�� Ù�) � Ù�ÙñÞè` à	6 Ù�(
Ù�ÞÃ) � Ø)ß�)87 Ý�(m��? þ b"~ �&r�u bV� y bþ�o { �Ks � s b � s b u b6{�� � � o}w { ýC� � þ b¶� o�¦ b s b6{�� o {�b � ~ yjý�� ~ y�o {�b t
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