
� ��������� 	�
� � ��������������
� ������������� �����
	�
��� �!������� "$#� �%��� �&� ��� '(
&)*�,+-�.��� / '(0 132

4�576%8:9�;7<>=?8@;A8CBEDF57G>5?H I*;EJKILJK=79�;79*MNMO8PM>Q?B74�57RF8@;EJKIAB
ST5AUWV.S�9�XN8P9YB7ST57Z\[?]7^_BA9�;7^�`\57DF5_ZWabI*XK8ca

`�deR!R!fhgji?MkJKVlamM%fF;?n*8c;?VlVlXN8@;?n Q UWV�o79�XNJKapVl;EJ%I�q%`!ILapo?]?JNVlXWgr<s8@Vl;t<sV
utVv^YVlX>9�wyxW;A8@zjVlX{MO8@Jki&I�q|4}8cI~^YV.�j9�;?V�8@XKI xW;?8@zjV�X>MO8cJki&I�q�4}IE<>=?V�MkJKVlX
4�8@I~^YV.�j9�;AVl8@XNI?B76%X>9��l8@w,�Y�����j���C�j��� 4}IE<>=?V�MkJKVlX�B7�WVl���!I*XN���s���*�r�

��� �Y�A�?�!�_�
�@���P�>� �¡�¢O¡l£¥¤&¦?£p¡§¤P¨K¡l¨N�P£©�P�§£pª§�P£p¨O«�¢¬E®t�°¯c±l¢k�P£C²³¡§¤P¨O¯
´ ¤µ¢k¶F¶!¢k±¸· £y¹Lº@»>¼°»k½¾»K¿§½µ»>Àl¼°º@»K¿Á¿ ÂOºl«°¨N¤?�¸� ²>� � ´�Ã ¨K¶F¶Äªs�>� Ã ¢k�@� ¨K�e¢O�§²Ã ¨N�s£C¤P£¥� Ã £�¨kÅN£C¤P�s£Æ¢O²§��� �Ç�P¨k«°�@¦t¢O¤P£|È_É§Ê%�CË&Ì_ª§¤!¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�¸¯�P¤P¨O·Í· £¥¤�¡§¤P¨kÅK� ²s£¥�%�P�§¤P£C£%²>�ÍÎ�£C¤P£C�>�!�cÏ>¡l£C�!¨O«Ð¨kÅK£C¤P�§£k¢k²Ç�P¨O· £¥¤µ¢O� Ã £KÑ¢KÒF¶F¨kÅK� � ´ ±�¢O�@� Ã\Ã ¨K¶�¶Óª§�¸� Ã ¢O�@� ¨K�m¢O�§² Ã ¨K�§£C¤P£C� Ã £ �µ¢k�PÔ>�%¢C¦7¢CÏ«°¤P¨N¶ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K��¡s¤P¨ Ã £C�P�P¨K¤P�CÕj±�ÒÖ¡§¤P£¾«°£¥� Ã �>� � ´ ¨k«?²>�ÍÎ��CÕE¢k�s² Ã Ò´ £¥�s£C¤µ¢k�@� � ´ ¢k�s²e¢O¡§¡>· ÏK� � ´ ²¸�ÍÎv�y¦t� �P�\��¢O¤P²§¦7¢O¤P£�¢O�P�@� �P�µ¢k� Ã £NËÓ×\££CÅN¢Æ· ª�¢O�P£��P�s£y� �P¨O·Á¢k�P£C²�¢O�§² Ã ¨K¶Ä±¸� �§£C²�� ¶F¡�¢ Ã �y¨k«?�P�§£C�P£y«°£k¢O�Pª§¤P£C�¨K���P�§£%¡l£¥¤@«°¨K¤P¶!¢k� Ã £%¨O«ÐØj¤P£k¢k²lÊ�¢k¤PÔ>�CË�×W£|¢C· �P¨ Ã ¨K¶�¡l¢k¤P£%¡l£C¤@¯«°¨N¤P¶!¢O� Ã £\¢ ´ ¢Æ� �§�P���@¦?¨\ÅK£¥¤P�@� ¨K�§�%¨O«Ä�P�§£\É>�s¤@� ¶F¡>¯c±l¢k�P£C²~Ù_ÚÐÛ?®¡§¤P¨K�P¨ Ã ¨k·°Ë(ÚÖ�@� � ´ ²s£¥�µ¢Æ�Í· £C²~£CÜ>£ Ã ª§�@� ¨K�>¯c²s¤@� ÅN£C�(�@� ¶Óª>·Á¢O�@� ¨N�s�\¨O«Ý¢Þkß ¯c�s¨>²§£W�§£C�c¦?¨K¤PÔ.¨O«Ä¦?¨N¤PÔ>�P�µ¢O�@� ¨K�§�Cày¦?£��P�§¨k¦³�P��¢O�|�P�s£ ´ ¤P£k¢O�@¯£C�P�7¡l£C¤@«á¨K¤P¶!¢k� Ã £Ä±l£C�§£¾â��P�y¡s¤P¨kÅK� ²§£C²\±>Ï�¨Nªs¤Ð¡s¤P¨N�P¨ Ã ¨O· Ã ¨K�>�P¤P¨k·Í· £C¤Ã ¨N¶F£Ý«á¤P¨K¶�¨Kª§¤_��¢O¤P²§¦7¢k¤P£¾¯c�Pªs¡§¡l¨K¤P�P£¥²W²>�ÍÎ��CË,Ût£¥²sª Ã � � ´ �P�§£Ó±§ªs¤@¯²§£C�(¨O« Ã ¨N¶F¶Äªs�>� Ã ¢O�@� ¨N��¢O�§² Ã ¨K�§£C¤P£C� Ã £Ç�P¤µ¢k�s�µ¢ Ã �@� ¨K�§��¨K�p�P�§£Ã ¨N¶F¡sª§�µ¢O�@� ¨N�W¡§¤P¨ Ã £C�P�P¨N¤_� �y¢C· �P¨�±�£C�s£µâ Ã �Á¢C·?±§ª§�_�P¨!¢Ó�P¶�¢Æ·Í· £C¤y£CÜK¯�P£C�>�CË,¬r¤P£µ«°£C� Ã �¸� � ´ � �_�§¨K�Ä¢C· ¦7¢CÏ>�y¡s¤P¨kâl�µ¢k±¸· £KË�Ì_ª§¤_¤P£C�Pª>· �P�y�P�§¨O¦�P��¢O�Ä¨Kª§¤F¡s¤P¨N�P¨ Ã ¨O· Ã ¨K�>�P¤P¨k·Í· £C¤ Ã ¢O�W� ¶�¡s¤P¨kÅK£�¤Pª§�§�¸� � ´ �@� ¶F£!¡l£C¤@¯«°¨N¤P¶!¢O� Ã £_±>Ï�ªs¡!�P¨�ãKäKåp«°¨K¤AØj¤P£k¢O²�Ê�¢O¤PÔ>�Cà§¦7�¸� Ã �%¶�£k¢O�§�?�P��¢O�Y� �Ã ¢k�W²§¨Kª§±¸· £|�P�s£�Øj¤P£k¢O²�Ê�¢O¤PÔ>�Ä�P¡l£C£C²§ª§¡s�CË|Ø7�s£F¨kÅN£C¤@·Á¢O¡§¡¸� � ´ � ¶Ó¯¡>· £C¶F£C�>�µ¢k�@� ¨K�\¨O«EØj¤P£k¢k²lÊ�¢k¤PÔ>�_¡l£C¤@«á¨K¤P¶F�Ð¢O�7¦?£µ·Í·j¨K¤7±l£¥�P�P£C¤7�P�l¢k�ÙÐÚ_Û?®«°¨N¤%ã\¨O«Ä¨Kª§¤ ß ¢O¡§¡¸·Í� Ã ¢k�@� ¨>�s�CËæ×W£ Ã ¨N� Ã · ªs²§£��P�l¢k���P�§£�@� ¶F¡>· £ ��¢O¤P²§¦7¢O¤P£��Pª§¡s¡�¨K¤P��¦?£|¡s¤P¨N¡l¨K�P£�¢C·Í· ¨k¦Ö�!«°¨K¤!�P�§£%� ¶F¡>· £¾¯¶F£C�>�µ¢k�@� ¨K�.¨O«Ð�¸� ´ �¸¯c¡l£¥¤@«°¨K¤P¶!¢k� Ã £��P¨O«°�c¦7¢O¤P£|È_É§Ê%�|¢O�y· ¨k¦ Ã ¨N�P�CËç?¢k�P£C²�¨K���P�>� � Ã ¨N� Ã · ªs�@� ¨N��àj¦A£y¢O¤P£Ä±§ª¸�Í· ²>� � ´ �P�§£�è_®7¬réy¡�¢O¤µ¢C·Í· £¾·�PÏ>�P�P£C¶�¢k�_®7Ìy¬E¬YêEëKÚÐìjÛ_í>Ë
îCïYðµñ*ð¥òróÄôCõcöÍó ö ÷�øúù>õcõPûPü>ýÿþ������Oö ÷°ö ýÿöÍü��	�>õPô�
 ûµ÷@÷côCõ��kýlý�§û��jü>ö��OûPõP÷°ö ý��ô�
��YôNø�§û¾÷cý@ûPõCð	��>ö ÷��LôÆõ������k÷Y÷°ù����lôCõPýcû��_öÍü����Æõ:ý������	�! #"�$&%�'*õ(�*)úöÍþ

�Cõ(�Cü>ýlü§ô>ð�+�,-%/.*0-%�1*23.*.*%�1*154¥ï� #$�6�%�'*õ7�3)PöÍþ�4* 985�:� ü§÷@ý°ö ýÿù§ýÿö ôCü��Cþ*� ü�
 õ(�k÷!;ýÿõcù§ø¾ý°ù>õPû<�Cõ(�Cü{ýÖü§ô>ðeï�=Yò>;�?*?-@3@*A*@�0�4��Cü��CBD #�põPûµ÷@ûE�Æõ:ø�C�Cõ(�Cü>ý?ü§ô>ð
 #131*1-F�0�;�.-@G;!HG;!F/?*1*FJI öÍü�øµôCü*Kÿù>ü§øµýÿö ôCüL�*ö ý�\ý!§û<=EòD�#$sòM�Yûµ÷@ûE�CõPø�!öÍü
� ü�
 ôCõcó��Oý°ö ôCüN8KøPö ûPü§ø¾û��Cü��O�lûµø�>ü§ôCþ ô*�3�LPCQrö���R$�ûúõ�
 ôCõ@ó��Cü§øµûÄï*ôCó<;
�>ù§ýÿöÍü���4�8Kô�
Áý����CõPûS8KøPö ûPü§ø¾û��Cü��L�lûµø�>ü§ôCþ ô3�*�<$�õPô*�Cõ(�CóL4Kò#�#$sòTBrõ7�>ûúõü§ô>ð	?*.32*1-Uúð

V W�X �?�9YOZ\[}�_��]*Y X
É>¨O«°�c¦7¢O¤P£e²¸� �P�P¤@� ±§ªs�P£¥²�P��¢O¤P£C²>¯c¶F£C¶F¨N¤PÏ�PÏ>�P�P£C¶��_^cÈ_É§Ê%�µÒ}¡§¤P¨O¯ÅK� ²§£y¡s¤P¨ ´ ¤µ¢k¶F¶F£C¤P�7¦?� �P�!�P�s£7�Í·Í· ªs�@� ¨N�W¨k«j�P��¢O¤P£C²!¶F£C¶�¨K¤PÏF¨N�%�P¨K¡¨k«7¶F£C�P�µ¢ ´ £¾¯c¡�¢O�P�@� � ´ �l¢k¤P²s¦7¢k¤P£KËÄØ7�s£C�P£��PÏ>�P�P£C¶F�_¡§¤P¨kÅK� ²s£|¢F· ¨O¦?¯Ã ¨N�P�E¢Æ· �P£C¤P��¢O�@� ÅN£?«°¨K¤L�P�l¢k¤P£C²¸¯c¶F£¥¶F¨K¤PÏ Ã ¨N¶F¡§ªs�@� � ´ à§�@� � Ã £?�P�§£CÏ Ã ¢k�±l£�±sª>�Í· �Ó¦?� �P�\�P�µ¢O�§²l¢k¤P² ¦?¨N¤PÔ>�P�µ¢O�@� ¨K�§�Ä¢O�§²\¨K¡l£C¤µ¢k�@� � ´ �PÏ>�P�P£C¶F�CË
`7¨O¦A£CÅK£C¤Cà{�P£CÅK£C¤µ¢C·L¢O¡§¡>·Í� Ã ¢O�@� ¨>�§�_¤Pª§�s�>� � ´ ¨K�F�P¨k«°�@¦t¢O¤P£7ÈÐÉsÊ%�?�Pª>« ¯«°£¥¤ �¸� ´ � Ã ¨K¶�¶Óª§�¸� Ã ¢O�@� ¨K� ¢O�§² Ã ¨K�§£C¤P£C� Ã £¾¯°� �s²§ª Ã £C²�¨OÅN£C¤P�§£k¢O²§��P��¢O�7·Í� ¶Ó� �_¡l£¥¤@«°¨K¤P¶!¢k� Ã £KË�c�p�P�>� �W¡�¢O¡l£¥¤ ¦?£ ¡§¤P¨K¡l¨N�P£Ç�P�§£�ªs�P£�¨O«�¢.¬Y®?�ÿ¯c±�¢O�P£C²(¡§¤P¨O¯
´ ¤µ¢O¶F¶!¢k±¸· £!¹Lº@»>¼°»k½¾»K¿�½¾»>À�¼ÿºc»K¿ ¿ Âkºr«°¨N¤y�¸� ²>� � ´ ¨K¤y�P¨k· £C¤µ¢O�@� � ´ �P�§£C�P£Ã ¨N¶F¶Äªs�>� Ã ¢O�@� ¨N�\¢O�§² Ã ¨K�§£C¤P£C� Ã £_¨kÅN£C¤P�s£Æ¢O²§�CËY�c�F¨Kª§¤E�PÏ>�P�P£C¶(£k¢ Ã �¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤%� �|¢k�P�P¨ Ã �Á¢O�P£C²&¦?� �P� ¢}�@� � ´ · £ Ã ¨K¶F¡§ªs�µ¢k�@� ¨K�¡§¤P¨ Ã £C�P�P¨N¤Ä¢O�§²�¡s¤P¨kÅK� ²§£C�Ó�P�§¤P£C£y²>�ÍÎ�£C¤P£C�>�y�cÏ>¡l£C�Ð¨O«A¨OÅN£C¤P�§£k¢O²��P¨k·Í¯£C¤µ¢k� Ã £KÑA¢KÒj¶F¨kÅK� � ´ ±�¢O�@� ÃÐÃ ¨K¶�¶Óª§�¸� Ã ¢O�@� ¨K�\¢k�s² Ã ¨K�§£C¤P£C� Ã £y�µ¢O�PÔ>�Cà�Pª Ã �\¢k�?²>�ÍÎ ´ £C�s£¥¤µ¢O�@� ¨K�\¢k�s²�¢O¡§¡¸·Í� Ã ¢O�@� ¨K�Làj¢C¦7¢CÏÓ«°¤P¨N¶ Ã ¨N¶F¡§ªs�µ¢C¯�@� ¨N�W¡§¤P¨ Ã £C�P�P¨N¤P�CÕ*±�ÒÖ¡§¤P£¾«°£C� Ã �>� � ´ ¨O«A£C� Ã ¨>²¸� � ´ �y¨k«?¶F¨>²>�Íâ Ã ¢O�@� ¨N�s�¶!¢k²s£��P¨e¡l¢ ´ £C�N^c¢Æ· �P¨ Ã ¢Æ·Í· £C²baú²>�ÍÎ��(c{Ò¾ÕÄ¢O�§² Ã Ò ´ £C�§£C¤µ¢O�@� � ´ ¢O�§²¢k¡s¡>· ÏK� � ´ ²>�ÍÎ���¦?� �P�Ç��¢O¤P²§¦7¢k¤P£ ¢k�P�@� �P�µ¢O� Ã £KË(�@�.�P�¸� �|¡l¢k¡l£C¤|¦?££CÅN¢C· ªl¢k�P£��P�§£y� �P¨O·Á¢O�P£¥²�¢O�§² Ã ¨K¶Ä±>� �s£C²\� ¶F¡l¢ Ã �y¨O«E�P�§£C�P£y«°£k¢k�Pªs¤P£C�¨N���P�s£y¡l£¥¤@«°¨K¤P¶!¢k� Ã £Ó¨k«EØj¤P£k¢O²�Ê�¢O¤PÔ>�<d Þ�e3f ËØ7�§£�¡l£C¤@«°¨N¤P¶!¢O� Ã £Ç¨k«|�P�s£�¨kÅK£C¤@·Á¢k¡s¡>� � ´ ÅN£C¤P�@� ¨K�§��¨O«|Øj¤P£k¢k²¸¯Ê�¢k¤PÔ>�t� �Ð¢C· �P¨ Ã ¨K¶�¡l¢k¤P£C²%�P¨Ä�@¦?¨ÄÅK£¥¤P�@� ¨K�§�Ö¨k«jÙÐÚ_ÛA®,à¸¢Ý�P¨k«°�@¦7¢k¤P£ÈÐÉsÊ ±�¢O�P£C².¨K�.¢Oª§�P¨K¶!¢k�@� Ã ªs¡�²l¢k�P£C�|¢O�§²�¨N¡s�@� ¶Ä��gC£C²&¡�¢Æ� ¤@¯c¦?� �P£�P��¢O¤@� � ´ àv¢O�7¢CÎ�¨K¤P²§£C²!±>ÏÓ�P�§£yÉ>�§¤@� ¶F¡!�s£C�c¦?¨K¤PÔÄ� �>�P£C¤@«c¢ Ã £hd e3f ËjÙÐª¸¯�P¨N¶!¢O�@� Ã ªs¡l²�¢O�P£¥�!¢O¤P£|¢O�§¨K�P�§£C¤y«°¨K¤P¶ ¨O«Ð¨kÅK£C¤@·Á¢k¡s¡>� � ´ ¨OÅN£C¤P�§£k¢O²§�¢k�s²|ªs�P£¾«áª¸· Ã ¨K¶F¡§ªs�µ¢k�@� ¨K��à�¢k�s² Ã ¢k��±�£_ª§�P£C²!�P¨y¨K±>ÅK�Á¢O�P£y�P�§£7�s£¥£C²«°¨N¤7²¸�ÍÎ��CË7�c�%�P�§£y¡s¤P£¥�P£C� Ã £Ó¨k«j¡�¢Æ� ¤@¯c¦?� �P£F�P�l¢k¤@� � ´ àL¢Oª§�P¨K¶!¢k�@� Ã ª§¡¸¯²�¢O�P£C� Ã ¢O�~¢C· �P¨�¤P£C²sª Ã £\�P�s£��>ª§¶Ä±l£C¤%¨k«Ä�@� ¶F£C�!¡�¢ ´ £¥�%¶Äªs�P�|±l£«°£¥� Ã �§£C²�ËyçY¨N�P� ¢kªs�P¨N¶!¢O�@� Ã ¯@ª§¡l²�¢O�P£¾¯c±�¢O�P£C².ÈÐÉsÊ%�y¦?£_� ¶�¡¸· £C¶�£C�>�� � Ã · ª§²s£|�P�s£C�P£��@¦?¨!¨K¡§�@� ¶Ó��gk¢k�@� ¨K�l�CàE¦7�>�Í· £�¨N�s£�¨O«A�P�s£C¶ ¢Æ· �P¨%� ¶Ó¯¡>· £C¶F£C�>�P�y¡§¤P£¾«°£¥� Ã �>� � ´ ËÚ7�@� � ´ ²§£C�µ¢Æ�Í· £C²&£¥Ü>£ Ã ª§�@� ¨K�>¯@²§¤@� ÅK£¥�&�@� ¶Óª>·Á¢O�@� ¨N�s�|¨O«,¢ ÞÆß ¯c�§¨>²s£�§£C�@¦A¨K¤PÔ ¨k«_¦A¨K¤PÔ>�P�µ¢O�@� ¨N�s�Cà7¦A£F�P�s¨k¦��P��¢O�F�P�§£ ´ ¤P£k¢k�P£C�P�F¡l£¥¤@«°¨K¤@¯¶!¢k� Ã £Ö±�£C�s£µâl�P�j¡§¤P¨kÅK� ²s£C²!±>Ïy¨Nªs¤j¡§¤P¨K�P¨ Ã ¨k· Ã ¨K�>�P¤P¨O·Í· £¥¤ Ã ¨N¶F£Y«°¤P¨N¶´ £C�s£¥¤µ¢O�@� � ´ ¢O�§²\¢O¡§¡¸· ÏK� � ´ ²¸�ÍÎv�y¦t� �P����¢O¤P²§¦7¢k¤P£!¢O�P�@� �P�µ¢k� Ã £NËyÛ?£¾¯²§ª Ã � � ´ �P�s£�±§ªs¤P²§£C�&¨k« Ã ¨N¶F¶Óª§�>� Ã ¢O�@� ¨N�p¢k�s² Ã ¨N�s£¥¤P£C� Ã £W�P¤µ¢k�s�@¯¢ Ã �@� ¨K�§�!¨K� �P�§£ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K�Ç¡§¤P¨ Ã £C�P�P¨N¤Ó� ��¢Æ· �P¨\¡s¤P¨kâl�µ¢k±¸· £�±§ªs�� ¶F¡§¤P¨kÅK£C¶�£C�>�P��¢k¤P£%�§¨K�!¢k�F�@� ´ �>�Íâ Ã ¢O�>��¢k�s² Ã ¨N�s�@� �P�P£¥�>�%¢k�F¦?� �P�¨Nªs¤7��¢O¤P²§¦7¢O¤P£¾¯c�Pª§¡s¡�¨K¤P�P£C²�²>�ÍÎ��CËA¬r¤P£µ«°£C� Ã �¸� � ´ � �7�s¨N�7¢Æ· ¦t¢ÆÏ>�A±l£C�>¯£¾â Ã �Á¢C·°àE¢O�?� �_¶�¢ÆÏ!� � Ã ¤P£k¢O�P£F�PÏ>� Ã �s¤P¨N�¸��gk¢k�@� ¨K� ·Á¢O�P£¥� Ã Ï\¢k�s²%� �>�P£¥¤@¯¡§¤P¨ Ã £C�P�P¨N¤r� �>�P£C¤@«á£C¤P£C� Ã £7¶F¨K¤P£?�P��¢O�Ä¤P£C²§ª Ã £ Ã ¨K¶�¶Óª§�¸� Ã ¢O�@� ¨K�|¨kÅK£C¤@¯



�§£k¢O²�Ë7Ì_ª§¤7¤P£C�Pª¸· �P�,¢Æ· �P¨!�P�§¨O¦b�P�l¢k�Ö¨Nªs¤7¡§¤P¨K�P¨ Ã ¨k· Ã ¨K�>�P¤P¨k·Í· £C¤ Ã ¢k�� ¶F¡§¤P¨kÅK£%¤Pª§�§�¸� � ´ �@� ¶�£�¡�£C¤@«°¨K¤P¶�¢O� Ã £!±>ÏWª§¡ �P¨�¢k±l¨Kª§��ãKäKå³«°¨N¤Øj¤P£k¢k²lÊ�¢k¤PÔ>�Cà>¦7�¸� Ã �F¶F£k¢k�s�j�P��¢O�*� � Ã ¢k�Ó²§¨Kª§±¸· £7�P�§£7Øj¤P£k¢O²�Ê�¢O¤PÔ>��P¡l£C£¥²sª§¡s�CË ØÖ�§£%¨kÅN£C¤@·Á¢O¡§¡¸� � ´ � ¶�¡¸· £C¶�£C�>�µ¢O�@� ¨N�p¨O«,Øj¤P£k¢O²�Ê�¢O¤PÔ>�¡l£C¤@«á¨K¤P¶F�7¢k�?¦?£¾·Í·L¨N¤Y±l£¥�P�P£C¤?�P��¢O�%ÙÐÚÐÛ?® «°¨N¤?ãy¨O«L¨Nªs¤ ß ¢O¡§¡>·Í� Ã ¢Æ¯�@� ¨K�§�CË?�c�!¢O²§²>� �@� ¨K��à�¦?£?âl�§²!�P�l¢k�?�s£¥�@¦?¨N¤PÔ!¢O�§²!¶F£C¶F¨N¤PÏF¡l¢k¤µ¢O¶Ó¯£C�P£C¤P�Ä��¢ÆÅN£|¢O��� ¶F¡l¨K¤P�µ¢k�>�F¤P¨O· £!� � �P�>� � Ã ¨N¶F¡�¢O¤@� �P¨K��ÕÐ¢��§£C�c¦?¨K¤PÔ¦?� �P�}· ¨k¦(±�¢O�§²s¦?� ²§�P��¨N¤y¢!�¸� ´ � ¶F£C�P�µ¢ ´ � � ´ ¨OÅN£C¤P�§£k¢O² Ã ¢O�\�>ªs¤P�ÙÐÚ_Û?®Ç�P£¥ÅK£C¤P£¾· ÏNà�¦Ö�>�Í· £F¶F£¥¶F¨K¤@� £C�Ð¦?� �P�%· ¨O¦~±�¢O�§²s¦?� ²§�P� ¢k�s²�ëO¨N¤�>� ´ ��·Á¢k�P£C� Ã Ï Ã ¢O�!²§£ ´ ¤µ¢k²s£y�P�§£7¡l£C¤@«°¨N¤P¶!¢O� Ã £y¨O«L¨Nªs¤?¨kÅN£C¤@·Á¢O¡§¡¸� � ´Øj¤P£k¢k²lÊ�¢k¤PÔ>�Ö� ¶F¡>· £C¶F£C�>�µ¢k�@� ¨K�§�Ó�@� ´ �¸�Íâ Ã ¢k�>�@· ÏKË�c� Ã ¨K�>�P¤µ¢k�P�(¦t� �P��¡§¤P£CÅK� ¨Kª§��¢k¡s¡§¤P¨>¢ Ã �§£C���P�l¢k�p¡s¤P¨kÅK� ²§£�¢�P��¢O¤P£C²>¯c¶F£C¶F¨N¤PÏ~¢O±§�P�P¤µ¢ Ã �@� ¨N�p¦?� �P� Ã ªs�P�P¨N¶%ày�>� ´ �>· ÏK¯°� �>�P£ ´ ¤µ¢k�P£C²�Pª§¡s¡l¨N¤P�Ö«°¨N¤ Ã ¢ Ã �§£ Ã ¨K�§£C¤P£C� Ã £Ld Þ�� à Þ à Þ�� à�� Þ�f à§¨Nªs¤7²§£C�@� ´ ��±§ª¸�Í· ²§�¶!¢C� �¸· Ï�ª§¡l¨K��¨kÎl¯c�P�s£µ¯@�P�§£¾·Í«�¦A¨K¤PÔ>�P�µ¢O�@� ¨N��¡l¢k¤P�P�&¢k�s²· ¨k¦?¯ Ã ¨K�P�Ã ¨N¶F¶F£C¤ Ã �Á¢C·Ð�s£C�c¦?¨K¤PÔ>�CË��@� Ã ¨N�>�P¤µ¢O�P�F¦?� �P���PÏ>�P�P£C¶F�Ä�P��¢O�F¶!¢C� �¸¯�µ¢Æ� � Ã ¢ Ã �§£ Ã ¨K�§£C¤P£C� Ã £!£C�>�@� ¤P£¾· Ï � � �P¨k«°�@¦t¢O¤P£Nd���� f ¨K¤Ä¦?� �P� �l¢k¤P²¸¯¦7¢k¤P£Ö�Pª§¡§¡l¨K¤P� d Þ�	 à
��� f à>¨Kª§¤E�PÏ>�P�P£C¶(²s¨>£C�A�s¨N�Y�P�P¤P£C�P�E�P�§£ Ã ¨K¶F¶Äª¸¯�>� Ã ¢O�@� ¨N�¶F£¥²¸� ª§¶�¢O�§²Ç�P�§£C¤P£¾«°¨N¤P£%� �|¢O¡§¡s¤P¨N¡s¤@�Á¢k�P£W«°¨K¤Ä· ¨O¦?¯ Ã ¨N�P�Cà¬E®t�°¯c±l¢k�P£C²&�s£¥�@¦?¨N¤PÔ>��£CÜ>�¸� ±>� �@� � ´ ¤P£¾·Á¢k�@� ÅK£¾· Ï~�>� ´ �&·Á¢O�P£C� Ã Ïb¢O�§²· ¨k¦p±�¢O�§²s¦?� ²§�P��ËyØ7�>ª§�Càl¦?£ Ã ¨K� Ã · ªs²§£!�P�l¢k�7¨Kª§¤_²§£C�@� ´ � ¡§¤P¨kÅK� ²s£¥�¢Ó· ¨k¦t¯ Ã ¨N�P�Cà��>ª>� Ã ÔK¯@²§£C�@� ´ �¸¯c�@� ¶F£\¢C· �P£C¤P�l¢k�@� ÅK£F«°¨N¤_�P��¢O¤P£C²>¯c¶F£C¶F¨N¤PÏÃ ¨N¶F¡sª§�@� � ´ Ëç?¢k�P£C²\¨K�\�P�¸� � Ã ¨K� Ã · ª§�@� ¨K��àE¦?£!¢O¤P£�±sª>�Í· ²¸� � ´ �P�§£!è_®7¬jéÓ¡�¢O¤@¯¢Æ·Í· £µ·7�PÏ>�P�P£C¶ ¢O��®7Ìy¬Y¬EêYëNÚ_ìjÛ_í>ËL�@��«c¢ Ã �CàL�P�§£%¢k¤ Ã �>� �P£ Ã �Pª§¤P£%¦A£�P�Pª§²sÏF� �%�P�>� �_¡�¢O¡�£C¤7¤P£C�P£C¶Ä±¸· £C�7�P�§£_âl¤P�P�7ÅN£C¤P�@� ¨K�|¨O«E¨Kª§¤?�PÏ>�P�P£C¶|àè_®7¬jé�Càk� ��¦7�>� Ã ���P�s£7¡§¤P¨K�P¨ Ã ¨k· Ã ¨K�>�P¤P¨k·Í· £C¤?� �Y�§¨K� Ã ¨N¶F¡¸· £¥�P£¾· Ï!²s£¾¯Ã ¨Nªs¡>· £C²�«á¤P¨K¶��P�s£!¤P£C�P�Ä¨O«Ð�P�§£!¦?¨K¤PÔ>�P�µ¢k�@� ¨K�Ç��¢O¤P²§¦7¢k¤P£KË\�@� ¨Nªs¤�P£ Ã ¨N�s²�¡§¤P¨K�P¨N�@Ï>¡l£L^°¦7�¸� Ã ��� � Ã ª§¤P¤P£C�>�@· Ï�ª§�s²§£C¤7²§£C�@� ´ ��Ò¾à��P�s£y¡§¤P¨O¯�P¨ Ã ¨k· Ã ¨K�>�P¤P¨O·Í· £¥¤ Ã ¢O¤P²�¦?�Í·Í·_¡§¤P¨kÅK� ²s£\�P�§£%�µ¢O¶�£�«áªs� Ã �@� ¨K��¢Æ·Í�Á�@Ï ¢O�� �&�P�§£ èÐ®Ö¬jé�F±§ª§�%¦?�Í·Í·Ä¨K�>· Ï Ã ¨N�s�§£ Ã �|�P¨��P�s£\¬E®?�F±sª§�CàÐ�P�>ªs�±l£ Ã ¨K¶Ó� � ´ ÅK� ¤P�Pª�¢Æ·Í· Ï\¡¸·Á¢k�@«°¨K¤P¶Ä¯ÿ� �§²§£C¡l£C�§²s£¥�>�CË�c�F�Pªs¶�¶!¢O¤PÏKà§�P�>� �?¡�¢O¡l£C¤7¶!¢kÔK£C�A�P�s£?«°¨k·Í· ¨O¦?� � ´!Ã ¨K�>�P¤@� ±§ªs�@� ¨N�s�CË
� �@�|¡s¤P¨N¡l¨K�P£C�\�P�§£ ²s£¥�@� ´ ��¢O�§²�� ¶�¡¸· £C¶�£C�>�µ¢O�@� ¨N�¨O«��@� ¶F¡¸· £�l¢k¤P²s¦t¢O¤P£\�P¨ �¸� ²§£ Ã ¨N¶F¶Äªs�>� Ã ¢O�@� ¨N�(¢O�§² Ã ¨N�s£C¤P£¥� Ã £\¨kÅK£C¤@¯�s£Æ¢O²§�Ö� ���P¨O«á�@¦7¢k¤P£yÈ_É§Ê%�CË
� �@�7¡§¤P¨K¡l¨N�P£C�y£CÜ>�P£C�§�@� ¨K�§�Ó�P¨!Øj¤P£k¢k²lÊ�¢k¤PÔ>�y�P�l¢k�_�µ¢kÔK£�¢O²§ÅK¢k�¸¯�µ¢ ´ £y¨O«E�P�§£y�s£C¦~��¢O¤P²§¦7¢O¤P£�¢O�§²�£CÅN¢Æ· ª�¢O�P£C�Ð�P�s£Ä£CÜ>�P£C�§�@� ¨K�§���� ¶F¡�¢ Ã �Ð¨K�%¡�£C¤@«°¨K¤P¶�¢O� Ã £KË
� �@�E¡s¤P£¥�P£C�>�P�?¢k�!£CÅN¢Æ· ª�¢O�@� ¨K�|¨O«L�P�µ¢O�§²�¢O¤P²%Øj¤P£Æ¢O²�Ê�¢O¤PÔ>�j� ���P�§£¡s¤P£¥�P£C� Ã £_¨O«�¢_¤Pª§�>�@� ¶F£¾¯c±�¢O�P£C²�¡§¤P£¾«°£C� Ã �>� � ´ �P�P¤µ¢O�P£ ´ ÏKËE�@�!¢k²¸¯²¸� �@� ¨N��à>� �j¡§¤P£C�P£C�>�P�E�P�s£Eâl¤P�P�j£CÅN¢C· ªl¢k�@� ¨K�!¨O«��P�§£ Ã ¨N¶Ó±>� ��¢O�@� ¨K�¨O«Ð¢kªs�P¨N¶!¢O�@� Ã ªs¡�²l¢k�P£C�CàE¨K¡§�@� ¶Ó��gC£C²�¡�¢Æ� ¤P¦?� �P£%�P��¢O¤@� � ´ àt¢O�§²¡l¢ ´ £Ä¡s¤P£µ«°£C� Ã �¸� � ´ Ë
� �@�.£CÅN¢Æ· ª�¢O�P£C�~�P�s£~�P£C�§�@� �@� ÅK� �@Ï�¨O«e±l¨N�P�³�P�§£¨kÅN£C¤@·Á¢O¡§¡¸� � ´Øj¤P£k¢O²�Ê�¢O¤PÔ>�Ð¢k�s²�ÙÐÚ_ÛA®Ç�P¨Ó�P£CÅN£C¤µ¢Æ·r¢O¤ Ã �¸� �P£ Ã �Pªs¤µ¢C·E¡l¢k¤µ¢O¶Ó¯£C�P£C¤P�Cà§� � Ã · ª§²>� � ´ �§£C�@¦A¨K¤PÔ|¢O�§²�¶F£C¶F¨N¤PÏ!±l¢k�s²§¦?� ²s�P�§�CË
Ø7�§£Ó¤P£C¶�¢Æ� �§²s£C¤Ä¨O«A�P�>� �y¡l¢k¡l£C¤y� �y¨K¤ ´ ¢k�¸��g¥£C²�¢O�_«á¨O·Í· ¨k¦7�CËFÉ>£ Ã ¯�@� ¨K���%¨OÅN£C¤PÅK� £C¦7�Ä�P�s£!¶!¢C� � Ã ��¢O¤µ¢ Ã �P£C¤@� �P�@� Ã �!¨k«7�P¨O«°�c¦7¢O¤P£|ÈÐÉsÊ%�¢O�§²��P�§£¾� ¤y�P¨Kª§¤ Ã £C�Ð¨O«A¨OÅN£C¤P�§£k¢O²�ËyÉ>£ Ã �@� ¨N���F²§£C� Ã ¤@� ±l£¥�y�P�s£Ä�l¢k¤P²¸¯¦7¢k¤P£Ó¨k«?¨Nªs¤ Ã ¨K�>�P¤P¨k·Í· £C¤F¢k�s²\�§¨O¦b�P¨O«°�c¦7¢O¤P£�È_É§Ê%� Ã ¢O�\�µ¢OÔN£F¢k²¸¯ÅN¢O�>�µ¢ ´ £%¨k«7� �CË É>£ Ã �@� ¨N� e ¡s¤P£C�P£¥�>�P�F¨Kª§¤F¶F£C�P�§¨>²§¨O· ¨ ´ Ï.¢O�§²Ç¢k¡¸¯¡>·Í� Ã ¢O�@� ¨N�©¦A¨K¤PÔK· ¨>¢k²�ËæêjÜ>¡l£C¤@� ¶F£C�>�µ¢C·!¤P£C�Pª>· �P�\¢O¤P£\¡s¤P£¥�P£C�>�P£C²&� ��P£ Ã �@� ¨N�.ã¸Ë\É>£ Ã �@� ¨N� ß �Pª§¶F¶!¢k¤@��gC£C�F�P�§£%¤P£µ·Á¢O�P£C²�¦?¨N¤PÔlË�ì�� ��¢Æ·Í· ÏKà�P£ Ã �@� ¨N� 	 �Pª§¶F¶!¢O¤@��g¥£C�y¨Kª§¤?âl�§²¸� � ´ �Ä¢k�s² Ã ¨K� Ã · ªs²§£C�y�P�§£y¡l¢k¡l£C¤CË

� ����� ��� � �LZ � ] X���� � �"! �
É>£CÅK£¥¤µ¢Æ·L�P¨O«°�c¦7¢O¤P£tÈ_É§Ê%�?ªs�P£7ÅK� ¤P�Pª�¢Æ·L¶F£C¶�¨K¤PÏF¡§¤P¨K�P£ Ã �@� ¨K�!±¸� �P�A�P¨£C�>«°¨N¤ Ã £ Ã ¨K�§£C¤P£C� Ã £,¢O�?�P�§£_¡�¢ ´ £Ö· £CÅN£¾·°Ë?�c��¨N¤P²s£¥¤?�P¨Ó¶Ä� �¸� ¶Ó��g¥£Ó�P�§£� ¶F¡�¢ Ã �y¨O«*«ÿ¢Æ· �P£Ä�P�l¢k¤@� � ´ à��P�s£C�P£�È_É§Ê%�_�P£¥£CÔ!�P¨F£C�>«°¨K¤ Ã £y¶�£C¶F¨K¤PÏÃ ¨N�s�@� �P�P£¥� Ã Ï\¨K�>· Ï�¢k�_�PÏ>� Ã �§¤P¨K�>��gk¢k�@� ¨K��¡l¨O� �>�P�CàL¢k�s²\¢C·Í· ¨k¦©¶Äª>· �@�Í¯¡>· £Ó¡§¤P¨ Ã £C�P�P¨N¤P�y�P¨F¦7¤@� �P£y�P�s£y�µ¢k¶F£y¡�¢ ´ £ Ã ¨N� Ã ª§¤P¤P£C�>�@· Ï_d ß/f ËØj¤P£Æ¢O²�Ê�¢O¤PÔ>�_� �Ä¢O��£¥Ü§¢O¶F¡>· £!¨O«t¢��PÏ>�P�P£¥¶T�P�l¢k�_£C�>«°¨N¤ Ã £C� Ã ¨N�¸¯�@� �P�P£C� Ã ÏÇ·Á¢*g¾�Í· ÏKË��c�ÇØj¤P£k¢k²lÊ�¢k¤PÔ>�Cày¡l¢ ´ £�� �>ÅN¢Æ·Í� ²�¢O�@� ¨>�p��¢O¡§¡l£C�§�¢k�Ý· ¨ Ã Ô�¢ Ã �>ª¸� ¤P£|¡l¨O� �>�P�CàE¦7�¸�Í· £|�P�s£!¶F¨>²>�Íâ Ã ¢O�@� ¨N�s�N^°²>�ÍÎ��µÒÓ�P¨�¢k�� �>ÅN¢Æ·Í� ²�¢K�P£C²~¡l¢ ´ £�¢O¤P£ Ã ¨k·Í· £ Ã �P£C²Ç«°¤P¨N¶�¡s¤P£CÅK� ¨Nªs�|¦7¤@� �P£C¤P�|¢O�F�P�§£�@� ¶F£Ð¨O«L�P�§£tâ�¤P�P�A¢ ÃCÃ £¥�P� ^ «c¢Oª>· �µÒY�P¨y�P�§£7¡l¢ ´ £KËEØ7�s£7¶F¨>²>�Íâ Ã ¢O�@� ¨N�s��P��¢O�!�P�§£�«c¢kª¸· �@� � ´ ¡s¤P¨ Ã £¥�P�P¨K¤!¶Óª§�P� Ã ¨O·Í· £ Ã �|¢O¤P£�²§£C�P£C¤P¶Ó� �§£C²Ç±>Ï²>� ÅK� ²¸� � ´ �P�s£�£CÜ>£ Ã ª§�@� ¨K� � �$# À�¼ÿÂkº&%�'K¿�(?¢k�P�P¨ Ã �Á¢O�P£¥²�¦?� �P� �PÏ>� Ã �s¤P¨k¯�>��gk¢O�@� ¨N�p¨K¡�£C¤µ¢O�@� ¨N�s�\¢k�s² Ã ¨K¶�¡sª§�@� � ´ ¢)%kÂ¾½k¼°»>º!¼*#,+ÓÂ�(¥¼*'
+t¹ «á¨K¤£k¢ Ã ��¨k«7�P�s£F� �>�P£C¤PÅN¢C· �CËWÙ��PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N�&¨K¡l£C¤µ¢k�@� ¨K� � �>� �@�Á¢O�P£C�¢ �§£C¦³� �>�P£C¤PÅN¢Æ·°ËæØÖ�§£�ÅK£ Ã �P¨K¤|�@� ¶F£C�P�µ¢O¶�¡²§£C� Ã ¤@� ±l£¥�\¢ ¡�¢O¤P�@�Á¢C·¨N¤P²s£C¤|±l£C�c¦?£C£C�.�P�s£%� �>�P£C¤PÅN¢C· �%¨O«Ä²>�ÍÎ�£C¤P£¥�>�%¡§¤P¨ Ã £C�P�P¨K¤P�CËmçY£¾«°¨N¤P£�P�§£�¢ Ã �>ª¸� ¤@� � ´ ¡§¤P¨ Ã £C�P�P¨N¤ Ã ¢O� Ã ¨N�>�@� �>ªs£|£CÜ>£ Ã ª§�@� ¨K��à7�P�§£�²>�ÍÎ��F¨k«� �>�P£C¤PÅN¢C· �Ó¦?� �P�\�P¶!¢Æ·Í· £C¤ÄÅK£ Ã �P¨K¤Ð�@� ¶F£C�P�µ¢O¶�¡s�y�P��¢O�\�P�s£�¢ Ã �>ª¸� ¤@� � ´¡§¤P¨ Ã £C�P�P¨N¤�� � Ã ª§¤P¤P£C�>�7ÅK£ Ã �P¨K¤?�@� ¶F£¥�P�µ¢O¶F¡|¶Óª§�P�?±l£ Ã ¨O·Í· £ Ã �P£C²�Ë7Ø7�§£¡§¤P£CÅK� ¨Kª§�_· ¨ Ã Ô%�§¨O· ²§£C¤Ö� �7¤P£C�P¡l¨N�s�@� ±>· £Ó«°¨N¤ Ã ¨K¶F¡�¢O¤@� � ´ �P�s£Ä¢ Ã �>ª>� ¤@¯� � ´ ¡s¤P¨ Ã £¥�P�P¨K¤�� � Ã ª§¤P¤P£C�>�7ÅK£ Ã �P¨N¤?�@� ¶F£C�P�µ¢k¶F¡%¦?� �P�!� �P�?¨k¦Ö�|ÅK£ Ã �P¨K¤�@� ¶F£¥�P�µ¢O¶F¡b¢O�§²&�P£C�§²¸� � ´ ±l¢ Ã Ô.¦7¤@� �P£W�§¨K�@� Ã £¥�Cà_¦7�>� Ã �&� �s²>� Ã ¢k�P£�P��¢O�7¢_¡�¢ ´ £_��¢O�?±�£C£C�!¶F¨>²>�Íâl£C²%� �|¢_¡�¢O¤P�@� Ã ª>·Á¢O¤7� �>�P£C¤PÅN¢Æ·°ËA×Ç�§£C�¢W¡�¢ ´ £%«c¢Oª>· �!¨ ÃCÃ ª§¤P�Cà_�P�§£�«ÿ¢Oª>· �@� � ´ ¡s¤P¨ Ã £¥�P�P¨K¤ Ã ¨K�§�Pª>· �P��� �P��·Í� �P�¨k«Ä¦Ö¤@� �P£��§¨K�@� Ã £C�%�P¨Wâ��§²&¨Kª§���P�§£�²>�ÍÎ���� �!�§£C£C²§�%�P¨\±s¤@� � ´ �P�§£¡�¢ ´ £_ª§¡¸¯c�P¨O¯c²�¢O�P£KËE�c�Y�P�§£C�F¤P£��>ª§£C�P�P�?�P�§£ Ã ¨K¤P¤P£¥�P¡l¨K�§²¸� � ´ ²¸�ÍÎv�7¢O�§²¦7¢C� �P�Y«°¨N¤Y�P�§£C¶(�P¨y±l£J^ ´ £C�§£C¤µ¢O�P£C²|¢k�s²�Òr�P£¥�>�?±l¢ Ã ÔlËEÙ7«°�P£C¤j¤P£ Ã £µ� ÅK¯� � ´ ¢Æ·Í·y�P�§£�²>�ÍÎ��%¤P£��>ª§£C�P�P£C²�à7�P�§£%«c¢Oª>· �@� � ´ ¡s¤P¨ Ã £C�P�P¨K¤ Ã ¢k�Ç�P�§£C�¢k¡s¡>· Ï%�P�§£C¶©� �|�Pªs¤P�!�P¨y� �P�?¨Kª§�P²�¢O�P£C² Ã ¨K¡>Ï!¨O«L�P�§£_¡�¢ ´ £KËEÙ¶F¨N¤P£²§£C�µ¢Æ�Í· £¥² ²s£¥� Ã ¤@� ¡s�@� ¨N�W¨k«EØj¤P£k¢O²�Ê�¢O¤PÔ>� Ã ¢O�|±l£_«°¨Nªs�§²%� �_d Þ ã f ËØ7�§£_¶!¢C� �%¨kÅK£¥¤P�s£k¢k²s�?� �|�P¨O«°�c¦7¢O¤P£ÐÈ_É§Ê%�Ð¢O¤P£Ð¤P£¾·Á¢O�P£C²|�P¨ Ã ¨K¶Ó¯¶Äªs�>� Ã ¢k�@� ¨K��·Á¢O�P£C� Ã � £C�,¢O�§² Ã ¨N�s£C¤P£¥� Ã £Ä¢ Ã �@� ¨K�§�CË7®?¨N¶F¶Óª§�>� Ã ¢O�@� ¨N�·Á¢k�P£C� Ã � £C� Ã ¢Oª§�P£%¡§¤P¨ Ã £C�P�P¨N¤F�P�µ¢Æ·Í· �F�P��¢O��²s£ ´ ¤µ¢O²§£!�PÏ>�P�P£C¶ ¡l£¥¤@«°¨K¤@¯¶!¢k� Ã £KË\®?¨K�§£C¤P£C� Ã £|¢ Ã �@� ¨N�s� ^°²¸�ÍÎ ´ £C�§£C¤µ¢O�@� ¨N�.¢O�§²Ç¢k¡s¡>·Í� Ã ¢k�@� ¨K��à�c¦t� � ´ £C�s£¥¤µ¢O�@� ¨K��à7¢k�s²�²>� ¤P£ Ã �P¨N¤PÏ ¶!¢O�>� ¡§ª¸·Á¢k�@� ¨N�lÒ Ã ¢O�.¢Æ· �P¨\�§£ ´ ¯¢k�@� ÅK£¾· Ï�¢CÎ�£ Ã �y¨kÅN£C¤µ¢Æ·Í·7¡�£C¤@«°¨K¤P¶�¢O� Ã £Kàj�@� � Ã £!�P�s£¥Ï\¢ ÃCÃ ¨N¶F¡>·Í� �P���§¨ª§�P£¾«°ª>·?¦A¨K¤PÔ|¢O�§² ¢k¤P£Ý� �\�P�§£ Ã ¤@� �@� Ã ¢Æ·A¡l¢k�P��¨O«A�P�s£ Ã ¨K¶�¡sª§�µ¢O�@� ¨N��ËØ7�§£}� ¶F¡�¢ Ã �W¨k« Ã ¨K¶F¶Äª§�¸� Ã ¢k�@� ¨K��¢O�§² Ã ¨K�§£C¤P£C� Ã £ ¨kÅK£¥¤P�s£k¢k²s�%� �¶!¢ ´ �>�Íâl£¥² ±>Ï!�P�s£_«c¢ Ã �7�P�l¢k�_¤P£C¶�¨K�P£y¡§¤P¨ Ã £C�P�P¨K¤P�,¢O¤P£_� �>ÅN¨O· ÅK£¥²W� �¢C·Í·E¨O«E�P�§£ Ã ¨K¤P¤P£C�P¡�¨K�§²¸� � ´ �P¤µ¢k�s�µ¢ Ã �@� ¨K�§�CËØj¨!²§£C¶F¨N�s�P�P¤µ¢k�P£F�P�s£Ä£CÜ>�P£C�>�y¨k«?�P�§£Ä¨OÅN£C¤P�§£k¢O²\¡s¤P¨N±¸· £¥¶%à Ã ¨N�¸¯�@� ²§£C¤�â ´ ª§¤P£C� Þ ¢O�§²-�/.OË ì�� ´ ªs¤P£ Þ ¡§¤P£C�P£C�>�P�.�P�s£&�P¡�£C£C²§ªs¡§�¢ Ã �>� £CÅK£¥² ±>Ï!¨Kª§¤y¢O¡§¡>·Í� Ã ¢O�@� ¨N�l�Óª§�§²s£C¤Ð�P�s£Ä�§¨K�>¯@¨kÅN£C¤@·Á¢O¡§¡¸� � ´ ÅK£C¤@¯�@� ¨N� ¨O«AØj¤P£k¢O²�Ê�¢O¤PÔ>�CË,ØÖ�§£yâ ´ ªs¤P£F�P�§¨k¦7�_�P��¢O�y¨Kª§¤y¢k¡s¡>·Í� Ã ¢k�@� ¨>�s�£CÜ>�>� ±>� � ¢W±§¤P¨>¢k²&¤µ¢O� ´ £\¨O«Ä�P¡l£¥£C²sª§¡§�CÕÓ«°¤P¨N¶��P�s£�ª§�l¢ ÃCÃ £C¡§�µ¢O±>· £¡l£¥¤@«°¨K¤P¶!¢k� Ã £W¨k«�Ì Ã £k¢O�.�P¨ �P�§£�¤P£k¢O�P¨N�l¢k±¸· Ï ´ ¨>¨>²&�P¡l£C£C²§ªs¡§�%¨k«ØÐÉ§¬�Ë
ì�� ´ ªs¤P£0�Ç¡§¤P£C�P£C�>�P� ¢�²§£C�µ¢Æ�Í· £¥²ÅK� £C¦�¨k«%�P�§£Ç¤Pª§�§�¸� � ´ �@� ¶F£¡l£¥¤@«°¨K¤P¶!¢k� Ã £�¨O«y¨Nªs¤|¢k¡s¡>·Í� Ã ¢O�@� ¨N�s��ª§�§²s£C¤!�P�§£%�§¨K�>¯c¨OÅN£C¤@·Á¢O¡§¡>� � ´Øj¤P£k¢k²lÊ�¢k¤PÔ>�F¨K� ÞÆß ¡s¤P¨ Ã £¥�P�P¨K¤P�CË\Ø7�s£!±�¢O¤P�y� ���P�§£Fâ ´ ªs¤P£|�P�s¨k¦�§¨K¤P¶!¢C·Í��gC£C²�£CÜ>£ Ã ªs�@� ¨N���@� ¶F£_±§¤P¨KÔN£C�!²s¨k¦7�F� �>�P¨Ó±§ª§�PÏF�@� ¶F£Kà§²�¢O�µ¢«°£¥� Ã �F·Á¢O�P£¥� Ã ÏNàs�PÏ>� Ã �s¤P¨N�¸��gk¢k�@� ¨>���@� ¶F£Kà§�P¬E®�¨kÅN£C¤P�s£Æ¢O²�àl¢k�s²!¨N�P�s£C¤¨kÅK£¥¤P�s£k¢k²s�CË~Ø7�§£%·Á¢O�P�P£C¤ Ã ¢k�P£ ´ ¨N¤PÏ � � Ã ¨N¶F¡§¤@� �P£C²&±>Ï�Ø21Lç©¶Ó� �P�·Á¢k�P£C� Ã ÏKà�¦7¤@� �P£y±sª>Î�£C¤Ð�P�µ¢Æ·Í·j�@� ¶�£Kàs� �>�P£C¤P¤Pª§¡§�_�@� ¶F£Kàv¢O�§²��P�s£y¶�¨K�P��@� ´ �¸�Íâ Ã ¢O�>��¨O«A�P�s£C�P£Ä¨kÅK£C¤P�§£k¢k²s�Cà Ã ¢ Ã �§£F¶Ó� �P�Ö·Á¢k�P£C� Ã ÏKËyØ7�§£Ó±§ªs�PÏ�@� ¶F£Ä¤P£C¡§¤P£C�P£C�>�P�Ð�P�s£Ä¢k¶F¨Kª§�>�_¨k«Eªs�P£¾«áª¸·�¦?¨K¤PÔ!¡l£C¤@«á¨K¤P¶F£C²|±>Ï%�P�§£
. ��§ûJ�>ûµý��CöÍþ ÷?ô�
Eý!§ûy÷°öÍó_ù>þ��kýÿö ôCüL�Cü�� �/���>þÍö øE�kýÿö ô¾ü�ø���Æõ7�kø¾ýcûúõcö ÷@ýÿö ø¾÷ý���Oý*þ ûE�Äý@ô_ý�§û¾÷cû43��Cù>õ:û¾÷��*öÍþÍþ��lû#�>õPûµ÷@ûPü>ý@ûE�ÖöÍü�÷@ûµøµýÿö ôCü�0>ð



0

2

4

6

8

10

2 4 6 8 10 12 14 16

S
p
e
e
d
u
p

Number of processors

TSP
Em3d
Water
Radix

Barnes
Ocean

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

 TSP  Water Radix Barnes  Em3d Ocean 
0

10

20

30

40

50

60

70

80

90

100

Application

(%
)

TreadMarks Running Time

1.5% 7.6% 20.6% 10.4% 26.7% 20.9%

busy  
data  
synch 
ipc   
others

���������
	21�3���4�����5� �+�����(�76�	��98:���
;<�����=	>���%!�	��.&'��	"�(!�)*�+�
,�#
-.��)?���@�"AB���
�C�D	�#�#
����#E/

Ã ¨N¶F¡sª§�µ¢O�@� ¨N� ¡§¤P¨ Ã £C�P�P¨K¤CË,È_¢k�µ¢Ó«°£C� Ã �%·Á¢O�P£C� Ã Ï%� �y¢ Ã ¨N¶Ó±>� ��¢O�@� ¨K�¨O« Ã ¨N�s£C¤P£¥� Ã £�¡s¤P¨ Ã £¥�P�@� � ´ �@� ¶F£�¢O�§²\�s£C�c¦?¨K¤PÔ!·Á¢O�P£C� Ã � £C�y� �>ÅK¨k· ÅK£C²� � «°£C� Ã �¸� � ´ ¡�¢ ´ £C�!¢O�§²�²¸�ÍÎv�%¢k�!¢%¤P£C�Pª>· �F¨O«,¡l¢ ´ £!«c¢Oª>· �P�CË�É>Ï>�¸¯Ã �s¤P¨N�¸��gk¢k�@� ¨K�|�@� ¶F£7¤P£C¡s¤P£¥�P£C�>�P�Y�P�§£7²s£µ·Á¢ÆÏ>�E� �>ÅK¨O· ÅN£C²F� �!¦7¢Æ� �@� � ´ ¢O�±�¢O¤P¤@� £C¤P�7¢k�s²F· ¨ Ã Ô!¢ Ã �>ª¸� ¤P£C�µëk¤P£¾· £k¢k�P£C�Oàl� � Ã · ª§²¸� � ´ �P�s£7¨kÅK£¥¤P�s£k¢k²%¨k«� �>�P£C¤PÅN¢Æ·A¢k�s²�¦7¤@� �P£y�§¨K�@� Ã £�¡s¤P¨ Ã £¥�P�@� � ´ Ë7�P¬E®�¨kÅK£¥¤P�s£k¢k²\¢ ÃCÃ ¨Kª§�>�P�«°¨N¤_�P�§£F�@� ¶F£F�P�§£ Ã ¨N¶F¡sª§�µ¢O�@� ¨N� ¡§¤P¨ Ã £C�P�P¨K¤Ä�P¡l£C�§²§�Ó�P£C¤PÅK� Ã � � ´ ¤P£¾¯
�>ª§£C�P�P� Ã ¨K¶Ó� � ´ «°¤P¨K¶b¤P£C¶F¨K�P£A¡s¤P¨ Ã £¥�P�P¨K¤P�CËEØ7�s£?�>ª§¶Ä±l£C¤E¨K�Ä�P¨K¡F¨k«£k¢ Ã �Ä±l¢k¤Y¤P£¥¡s¤P£C�P£¥�>�P�Y�P�§£7¢O¶�¨Kª§�>�j¨O«��@� ¶F£7£k¢ Ã �Ä¡§¤P¨ Ã £C�P�P¨K¤E�P¡l£C�§²§�¨K�\²>�ÍÎl¯c¤P£¾·Á¢O�P£C²�¨N¡l£C¤µ¢O�@� ¨N�s� ^°�@¦?� �s�>� � ´ ¢O�§²W²>�ÍÎ ´ £C�§£C¤µ¢O�@� ¨N�.¢O�§²¢O¡§¡>·Í� Ã ¢O�@� ¨N��Òy¢O�Ð¢Ó¡l£¥¤ Ã £C�>�µ¢ ´ £F¨O«L� �P�_£CÜ>£ Ã ªs�@� ¨N�W�@� ¶�£KËØ7�>� ��â ´ ª§¤P£?�P�s¨k¦7�*�P��¢O�LØj¤P£k¢O²�Ê�¢O¤PÔ>�j�Pª>Î�£C¤P�j�P£¥ÅK£C¤P£E²l¢k�µ¢Y«°£C� Ã �¢O�§²&�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N�(¨OÅN£C¤P�§£k¢O²§�CË(�P¬E® ¨kÅN£C¤P�s£Æ¢O²§��¢O¤P£\�§¨K�|¢O��@� ´ �>�Íâ Ã ¢O�>�Ð�@� � Ã £Ð�P�s£¥Ï!¢O¤P£Ð¨O«°�P£C���¸� ²§²s£¥�%±>ÏF²�¢O�µ¢_«°£C� Ã �!¢O�§²!�PÏ>�¸¯Ã �s¤P¨N�¸��gk¢k�@� ¨K�W·Á¢k�P£C� Ã � £C�CË�`7¨O¦A£CÅK£C¤Cà��P¬E®¨kÅK£C¤P�§£k¢k²s� ´ ¢Æ� �%� ¶F¡l¨N¤@¯�µ¢O� Ã £�¦7�§£C��¡s¤P£¾«á£C� Ã �>� � ´ � �!ª§�P£C²�ËÇØ7�§£�¢O¶�¨Kª§�>��¨k«y�@� ¶F£�£Æ¢ Ã �¡§¤P¨ Ã £C�P�P¨K¤A�P¡l£C�§²s�7¨K��²¸�ÍÎl¯c¤P£¾·Á¢k�P£C²�¨K¡�£C¤µ¢O�@� ¨N�s�?� �7¢C· �P¨Ó�@� ´ �¸�Íâ Ã ¢O�>�CÕ�P�§£C�P£y¨K¡l£¥¤µ¢O�@� ¨K�§� Ã ¢k�%�µ¢OÔN£y¶F¨K¤P£y�P��¢O� �KäNå¨O«E�P�§£_�P¨K�µ¢C·j£CÜ>£ Ã ª¸¯�@� ¨K���@� ¶�£Ä¢O�Ö� �|�P�s£ Ã ¢O�P£Ä¨O«Aêj¶ �O²�à�Ì Ã £Æ¢O��à�¢O�§²�Û7¢k²¸� ÜlËØ7�§£Ö��¢O¤P²§¦7¢k¤P£y�Pªs¡§¡l¨K¤P�7¦?£7¡§¤P¨K¡l¨N�P£Kàs� �|�P�s£7«°¨K¤P¶(¨k«j¡§¤P¨K�P¨ Ã ¨k·Ã ¨N�>�P¤P¨O·Í· £C¤P�Cà�¢O�P�P£C¶�¡s�P�Ð�P¨!¢Æ·Í· £CÅK�Á¢k�P£%�P�§£C�P£y¨kÅK£C¤P�§£k¢k²s�y±>Ï|¶F¨kÅK� � ´�P�§£C¶³¨Nªs�7¨k«?�P�§£ Ã ¨K¶�¡sª§�µ¢O�@� ¨N� ¡s¤P¨ Ã £C�P�P¨K¤Cà��>� ²¸� � ´ �P�§£C¶�±l£C�>� �s²ª§�P£¾«°ª>· Ã ¨K¶F¡§ªs�µ¢k�@� ¨K�.¦Ö�§£C��¡l¨N�P�@� ±¸· £Kà,¢O�§²�¡s¤P¨kÅK� ²>� � ´ �l¢k¤P²s¦t¢O¤P£�Pª§¡s¡l¨N¤P�Ó«°¨N¤ ´ £C�§£C¤µ¢O�@� � ´ ¢k�s²�¢k¡s¡>· ÏK� � ´ ²>�ÍÎ��CË\Ì_±>ÅK� ¨Nªs�@· ÏNà?�P£ Ã �¸¯�>� �>ªs£C��«°¨N¤%�µ¢ Ã ÔK·Í� � ´ ¨OÅN£C¤P�§£k¢O²§� ¢k¤P£}·Í� ÔN£¾· Ïp�P¨.¢ Ã �>� £CÅK£ ´ ¤P£Æ¢O�P£C¤¡l£C¤@«á¨K¤P¶!¢k� Ã £Ä� ¶F¡s¤P¨kÅN£C¶F£C�>�P�y«°¨K¤Ð¨kÅK£C¤P�§£k¢O²>¯c²s¨N¶Ó� ��¢O�P£C².¢O¡§¡>·Í� Ã ¢Æ¯�@� ¨K�§�CËÄ�@�\�P�s£y«°¨k·Í· ¨O¦?� � ´ �P£ Ã �@� ¨K�§�Càj¦?£Ä¦?�Í·Í·?�P�§¨k¦p�P�l¢k�y�P�s£Ä�P£ Ã �¸¯�>� �>ªs£C�7¦?£Ð�P�Pªs²§Ï Ã ¢k�!²s¨Nªs±>· £Ó�P¨N¶F£_¨k«L�P�s£Ð�P¡l£C£C²§ªs¡§�Ö� �Fâ ´ ª§¤P£ Þ Ë

F G ]*Z_] XIH � ��� ��� � �LZ � ] X ��� � �"! �
�@�.�P�s£\¡§¤P£CÅK� ¨Kª§���P£ Ã �@� ¨N�¦?£��µ¢C¦��P�l¢k�!�P¨O«°�c¦7¢O¤P£\ÈÐÉsÊ%���Pª>Î�£C¤«°¤P¨N¶ ÅN¢k¤@� ¨Kª§��«á¨K¤P¶F�Ä¨O«,¨OÅN£C¤P�§£k¢O²��P��¢O�Ó·Í� ¶Ó� �!¡l£¥¤@«°¨K¤P¶!¢k� Ã £KË �c��P�>� �?�P£ Ã �@� ¨N��¦A£Ö²§£C� Ã ¤@� ±�£y�P�s£7��¢O¤P²§¦7¢O¤P£Ð�Pªs¡§¡l¨K¤P�A¦?£7¡s¤P¨N¡l¨K�P£_«°¨N¤¤P£C²§ª Ã � � ´ ¨kÅN£C¤P�s£Æ¢O²§��¨N¤Ó�>� ²>� � ´ �P�§£C¶�±l£C�>� �s².ªs�P£¾«áª¸· Ã ¨N¶F¡sª§�µ¢Æ¯�@� ¨K��àL¢O�§²%£¥Ü>¡¸·Á¢C� � �s¨k¦~�P¨O«°�c¦7¢O¤P£,È_É§Ê%� Ã ¢k�%£
J Ã � £C�>�@· Ï�ª§�P£Ý� �CË

KML�N OQPSR4TMUVP'R�WYXDZ[R\OQ]�T�]
^�_a`cb3WdR�efWdP'T�g
ÙÐ�_�P�§¨O¦7��� �}â ´ ª§¤P£ �>à��P�s£Ä�l¢k¤P²s¦t¢O¤P£F�Pª§¡s¡�¨K¤P�y¦?£Ä¡s¤P¨N¡l¨K�P£Ä� �Ä¢¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤�¢O�P�P¨ Ã �Á¢k�P£C²�¦?� �P�W£k¢ Ã �\¨O«t�P�s£ Ã ¨K¶F¡§ªs�µ¢k�@� ¨K�¡§¤P¨ Ã £C�P�P¨N¤P�_� �\¢Ó�s£¥�@¦?¨N¤PÔ�¨k«E¦?¨K¤PÔ>�P�µ¢k�@� ¨K�§�CË7�@�|¨Kª§¤_�PÏ>�P�P£C¶�±l¨N�P��P�§£_¡§¤P¨K�P¨ Ã ¨k· Ã ¨K�>�P¤P¨k·Í· £C¤Ð¢O�§²��P�§£_�§£C�c¦?¨K¤PÔy� �>�P£C¤@«c¢ Ã £y¢k¤P£_¡>· ª ´N´ £C²¨N�>�P¨��P�s£!¬E®?�_±§ªs�y¨k«Ð¢ ^ Ã ¨K¶F¶F£¥¤ Ã �Á¢Æ·ÁÒÓ¦A¨K¤PÔ>�P�µ¢O�@� ¨N� ±l¨{¢O¤P²�Ë!Ù_��P�§¨k¦Ö�y� �Óâ ´ ª§¤P£ e àN¨Kª§¤j¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤j� � Ã · ªs²§£C�7¢7¶Ó� Ã ¤P¨N¡s¤P¨k¯Ã £¥�P�P¨K¤S^°¨K¤E�@� ¶F¡¸· Ï�¢O�Ó� �>�P£ ´ £C¤AÛt�:És® Ã ¨K¤P£ÆÒ¾à e Ê�çYÏ>�P£¥�Y¨k«LÈ_Û?ÙyÊWà¢k�s²F�c¦?¨7¡¸� £ Ã £C�j¨O« Ã ª§�P�P¨K¶p��¢O¤P²§¦7¢k¤P£KÑj�P�§£Y· ¨ ´ � Ã «á¨K¤*�P�§¨>¨K¡>� � ´ �P�§£¶F£¥¶F¨K¤PÏ|±sª§�Ð¢O�§²\¢FÈ_Ê%Ùp£¥� ´ � �s£KË®?¨N¶F¶Óª§�>� Ã ¢O�@� ¨N� ±l£C�c¦?£C£C�\¢ Ã ¨N¶F¡sª§�µ¢O�@� ¨N� ¡§¤P¨ Ã £C�P�P¨K¤Ä¢k�s²%� �P�Ã ¨N�>�P¤P¨O·Í· £C¤Ð¨ ÃCÃ ª§¤P�?ÅK�Á¢y�P�s£ Ã ¨N�>�P¤P¨O·Í· £C¤�� �7¶F£C¶F¨N¤PÏKàK� �>�P£C¤P¤Pª§¡s�P�Càv¢O�§²�P�§¨>¨K¡>� � ´ ¨k«_¦7¤@� �P£|¢ Ã¥Ã £C�P�P£C�CË�Ø7�§£ Ã ¨K�>�P¤P¨k·Í· £C¤�� �!¶F£¥¶F¨K¤PÏ\�P�P¨K¤P£C��P�§£ ¡§¤P¨K�P¨ Ã ¨k·Ä�P¨O«°�c¦7¢O¤P£Kà,¢ Ã ¨K¶F¶!¢k�s²0�>ª§£Cªs£NàÄ¢O�§²p¢ �µ¢k±¸· £W«á¨K¤�P¤µ¢k�s�@·Á¢k�@� � ´ ÅK� ¤P�Pª�¢Æ·L�P¨y¡s�>Ï>�@� Ã ¢Æ·�¢O²§²s¤P£¥�P�P£C�7¢O�§²!¤P£ Ã ¨N¤P²¸� � ´ �P�µ¢k�Pªs�� �>«°¨K¤P¶�¢O�@� ¨K��Ë.×Ç�§£C�s£¥ÅK£C¤F�P�§£ Ã ¨K¶F¡§ªs�µ¢k�@� ¨K�.¡s¤P¨ Ã £¥�P�P¨K¤!�s£¥£C²s��¢¡§¤P¨K�P¨ Ã ¨k·Í¯c¤P£¾·Á¢O�P£C²b�P£C¤PÅK� Ã £Kà7� ��� �P�Pª§£C��¢k�&£CÜ>¡>·Í� Ã � ��¤P£��>ª§£C�P�%�P¨W� �P�¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤7¢k�s² Ã ¨K�>�@� �>ª§£C�j� �P�Y�§¨K¤P¶!¢C·l£¥Ü>£ Ã ª§�@� ¨K��àsª§�>· £C�P��P�§£ Ã ¨K¶�¡¸· £C�@� ¨N�&¨O«,�P�s£|¨K¡l£C¤µ¢k�@� ¨K�Ç� �!¤P£��>ª>� ¤P£C²�� ¶�¶F£C²>�Á¢O�P£¾· Ï é ËØ7�>� �*· ¨ Ã ¢Æ· Ã ¨K¶�¶!¢O�§² ^c¢k�s²�¢O�>Ï Ã ¨K¶�¶!¢O�§²s� Ã ¨N¶Ó� � ´ «°¤P¨K¶~¤P£C¶F¨N�P£Ã ¨N�>�P¤P¨O·Í· £C¤P�µÒÖ� �Ð¡¸·Á¢ Ã £C²�� �%�P�§£ Ã ¨K�>�P¤P¨O·Í· £¥¤�� � �>ªs£Cª§£KËÙ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K�p¡§¤P¨ Ã £C�P�P¨N¤�¶!¢CÏ~¢Æ· �P¨Ç¤P£ �>ª¸� ¤P£��P£C¤PÅK� Ã £e±>Ï~¢¤P£C¶�¨K�P£\�s¨>²§£KË�ØÖ�§£C�P£�� �>�P£C¤@¯c�s¨>²§£ �P¤µ¢k�s�µ¢ Ã �@� ¨K�§� ¢k¤P£W�P¡>·Í� �%� �>�P¨�P�§¤P£C£�²>�ÍÎ�£C¤P£C�>� Ã ¨N¶F¶!¢O�§²§�CÑ\¢}¤P£ �>ªs£C�P�F� �P�Pª§£C²Ç±>Ïe�P�s£ Ã ¨K¶F¡§ª>¯�µ¢k�@� ¨K��¡s¤P¨ Ã £C�P�P¨K¤Ä�P¨%� �P�Ý· ¨ Ã ¢Æ· Ã ¨N�>�P¤P¨O·Í· £C¤CàA¢k��¢ Ã �@� ¨N��±>ÏW�P�§£F¤P£¾¯¶F¨N�P£ Ã ¨K�>�P¤P¨k·Í· £C¤µë Ã ¨K¶F¡§ªl�µ¢O�@� ¨>�b¡s¤P¨ Ã £¥�P�P¨K¤Cà,¢O�§²&¢W¤P£C¡>· Ï�� �P�Pª§£C²±>Ï �P�§£%¤P£¥¶F¨K�P£ Ã ¨K�>�P¤P¨k·Í· £C¤CË�Ø7�s£C�P£ Ã ¨N¶F¶!¢k�s²§�|¢O¤P£�� �>�P£¥¤@· £k¢CÅK£C²¦?� �P� ¨N�P�s£C¤Ä�P¤µ¢O�§�µ¢ Ã �@� ¨K�§�Ó� � �P�§£ Ã ¨K¶�¶!¢O�§²��>ª§£Cªs£¥�Ó�P¨%� ¶F¡§¤P¨kÅK£Ã ¨N�>�P¤P¨O·Í· £C¤y�P�§¤P¨Kª ´ �§¡§ªs�,¢O�§²%¨ ÃCÃ ª§¡�¢O� Ã ÏKË?Ø7�§£_¡§¤P¨K�P¨ Ã ¨k·j�P¨k«°�@¦7¢k¤P£ÔN£C£C¡§�Ó�P¤µ¢ Ã Ô�¨k«7¡l£C�§²¸� � ´ ¤P£C¶F¨K�P£�¤P£��>ªs£¥�P�P�CË!ÙÖ�Ð�P�s£��@� ¶F£!¨O«7�P�§£Ã ¨N¶F¡>· £C�@� ¨K�&¨k«7¨K�§£%¨k«_�P�§£C�P£!¤P£��>ª§£C�P�P�CàE�P�s£ Ã ¨N�>�P¤P¨O·Í· £C¤!�P¨k«°�@¦7¢k¤P£¶Äªs�P�A�P£C�7¢y�P�µ¢O�Pª§�?±¸� �A�P¨Ý� �§²¸� Ã ¢O�P£y�P�§£_¨ ÃCÃ ª§¤P¤P£C� Ã £y¨O«L�P�>� �7£CÅK£C�>�CËØ7�§£�¡�£C�s²>� � ´ ¤P£ �>ªs£C�P�P��¢O�§²��P�s£!±>� �fhv¢ ´ � Ã ¢O� ±�£%ª§�P£C² ±>Ï �P�§£Ã ¨N¶F¡§ªs�µ¢k�@� ¨K�p¡§¤P¨ Ã £C�P�P¨N¤%¨K�&¡�¢ ´ £}«ÿ¢Oª>· �P�Cà_�P¨��P��¢O��� �!²§¨>£C���§¨K�«°£¥� Ã �\²l¢k�µ¢Ó«°¨K¤Ð¦Ö�>� Ã � ¢!¡s¤P£¾«á£C� Ã �%� �_� �\¡§¤P¨ ´ ¤P£¥�P�y¨K¤_«°¨N¤_¦7�¸� Ã �e¢é �YûE6Où§ûµ÷@ýc÷Yó������lû��Cö��kûúüL>ö����ôCõ_þ ôG� �>õ@ö ôCõ@ö ý��*4l÷@ô!ý���OýS�LûÓøE�Cü
�>õ:û��kûPü>ý �>õ:û 
Áû¾ýcø�§û¾÷�
 õPôCó �>ûúþ����köÍü��*õPûE6Où§ûµ÷@ýc÷ 
 ôCõ���>ö ø�<�Aø¾ôCó<�>ù§ý��ký°ö ô¾ü
�>õ:ôKøµû¾÷c÷@ôCõ*ö ÷j÷cý��CþÍþ û��<���Cö ýÿöÍü��>ð



Controller
Protocol

Interface
Network

PCI Bridge

Network

PCI Bus

Memory Bus

Cache

Processor

DRAM

�������4��	����� �C!C	 �f� ��������	E�=�����
	�/

DRAM

PCI Bridge

Protocol Controller

Engine
DMA

Snoop
Logic

Core
RISC

Memory Bus

PCI Bus

���������
	��%	�%���(; ��8�
3�����
��������	��M�f� ��������	"�D�����
	�/

¡§¤P£¾«°£C� Ã �!�l¢k� Ã ¨K¶�¡¸· £C�P£¥²�àl«°¨N¤r� �§�P�µ¢O� Ã £KËAØ7�s£ÐÅK� ¤P�Pªl¢C·Í¯@�P¨k¯c¡s�>Ï>�@� Ã ¢Æ·¢O²§²§¤P£C�P�?�P¤µ¢O�§�@·Á¢O�@� ¨N���µ¢O±>· £Ö� �Eªs�P£¥²�±>ÏÄ�P�§£ Ã ¨N�>�P¤P¨O·Í· £C¤7�P¨O«á�@¦7¢k¤P£?�P¨²§£ Ã � ²§£Ó¦7�§£C¤P£_� ��¶!¢Æ� ��¶�£C¶F¨K¤PÏ|�P¨Ó�P�P¨N¤P£Ó¡�¢ ´ £C�Ð¢O�§²�²¸�ÍÎv�CËØ7�§£W¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤ Ã ¢O�m¢Æ· �P¨ Ã ¨K¶F¶Äªs�>� Ã ¢k�P£Ç¦?� �P��P�§£Ã ¨N¶F¡sª§�µ¢O�@� ¨N�¡§¤P¨ Ã £C�P�P¨N¤ ±>Ï� �>�P£C¤P¤Pª§¡s�@� � ´ � �W¦7�§£C�(�s£ Ã £C�P�µ¢O¤PÏNË®?¨K¶F¡§ª§�µ¢O�@� ¨K�!¡§¤P¨ Ã £C�P�P¨N¤r� �>�P£C¤P¤Pª§¡§�P�?�P�s¨Nª¸· ²!±l£Ð¢CÅK¨k� ²s£¥²%¢k�j¶Óª Ã �¢O�Ä¡l¨N�P�@� ±¸· £%«°¨N¤Ó£�J Ã � £C� Ã ÏKàA±sª§�Ó¶�¢ÆÏ\±l£!ª§�P£C²��P¨�¡s¤P£CÅN£C�>� Ã ¨K¶Ó¯¡>·Í� Ã ¢O�P£C²~¨K¡�£C¤µ¢O�@� ¨N�s��«°¤P¨K¶ Ã ¤P¨K�P�@� � ´ �P�§£e¬Y®?�F±§ªs�!� �&¨K¤P²§£C¤!�P¨¤P£k¢ Ã ��¶!¢C� ��¶F£C¶F¨N¤PÏKË?�c��«c¢ Ã �Càl�P�§£Ä¤µ¢O�@� ¨!±l£C�c¦?£C£C� Ã ¨K¶F¡§ª§�µ¢O�@� ¨K�¢O�§² Ã ¨N�>�P¤P¨O·Í· £C¤y¡§¤P¨ Ã £C�P�P¨N¤_�P¡l£C£¥²s�7� �_¢C· �P¨|¢O�%� �P�Pª§£Ó�§£C¤P£KÕv¢Ó¶Óª Ã �«c¢k�P�P£C¤ Ã ¨K¶F¡§ª§�µ¢O�@� ¨K�~¡§¤P¨ Ã £C�P�P¨K¤|¡s¤P¨kÅK� ²§£C��¢k�s¨N�P�s£¥¤�Pª§�P�@�Íâ Ã ¢O�@� ¨K�«°¨N¤Ö¤Pª§�§�¸� � ´%Ã ¨N¶F¡>·Í� Ã ¢O�P£C²\¡§¤P¨K�P¨ Ã ¨k· Ã ¨>²s£y¨N��� �CËçY¨N�P�Ç�P�§£�¡s¤P¨ Ã £C�P�P¨K¤�¢O�§²Ç� �P��¡§¤P¨K�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤��P�§¨>¨K¡&¨N��P�§£�¶�£C¶F¨K¤PÏ\±§ªs�CË�Ø7�§£!¡s¤P¨ Ã £¥�P�P¨K¤F¶Äªs�P�Ä�P�§¨>¨K¡��P¨��P�l¢k�Ý� � Ã ¢k�� �>ÅN¢Æ·Í� ²�¢O�P£!²�¢O�µ¢Ó¦7¤@� �P�P£C��±>Ï!�P�§£y¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤y²>� ¤P£ Ã �@· Ï|�P¨· ¨ Ã ¢C·*¶�£C¶F¨K¤PÏNà¸� �|�P�s£Ð£CÅK£¥�>�?¨O«��P�s£,¢O¡§¡¸·Í� Ã ¢k�@� ¨K�\¨O«�¢y¤P£C¶F¨K�P£Ð²¸�ÍÎ�P¨\¢�· ¨ Ã ¢C·_¡�¢ ´ £Kàj«°¨K¤y� �§�P�µ¢O� Ã £KË Ø7�§£!¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤!¶Äªs�P��P�§¨>¨K¡��P¨Ä�P�l¢k�t� � Ã ¢k� Ã ¨N¶F¡§ªs�P£y²>�ÍÎ��_¨N�¸¯c�P�§£¾¯�hlÏNË?Ø7�¸� �?� �Ð¢ Ã¥Ã ¨K¶Ó¯¡>·Í� �P�s£C²\±>ÏF«°¨K¤ Ã � � ´ �P�§£ Ã ¢ Ã �s£Ä�P¨Ä¦Ö¤@� �P£y�P��¢O¤P£¥²�²l¢k�µ¢Ó�P�s¤P¨Nª ´ ���P¨�P�§£y±sª§�Ð¢O�§²%ÔK£¥£C¡¸� � ´ ¢Ó¤P£ Ã ¨N¤P²O^ � �|�P�s£ Ã ¨N�>�P¤P¨O·Í· £C¤�� �_¶�£C¶F¨K¤PÏ§Ò?¨k«¢Æ·Í·A�P�§£F¶F¨>²>�Íâl£C²�¦?¨N¤P²s�_� � ¢�¡�¢ ´ £KË!Ø7�s£Ä¤P£ Ã ¨N¤P²W� �yÔK£¥¡s�_� � �P�§£«°¨N¤P¶p¨O«L¢7±¸� �EÅK£ Ã �P¨K¤CàN¦7�s£C¤P£7£k¢ Ã �Ä±>� �Y¤P£C¡§¤P£C�P£C�>�P�A¢Ö¦A¨K¤P²Ä¨O«�²�¢O�µ¢>Ë×Ç�§£C�§£CÅK£¥¤y�P�s£Ä¡s¤P¨N�P¨ Ã ¨O· Ã ¨K�>�P¤P¨O·Í· £¥¤Ó�P£C£¥�_�P��¢O�_�P�§£ Ã ¨K¶F¡§ª§�µ¢O�@� ¨K�¡§¤P¨ Ã £C�P�P¨K¤j��¢O�j¦7¤@� �P�P£C��¢?¦?¨K¤P²�àk� �j�@� ¶F¡¸· ÏÄ�P£C�P�L�P�s£ Ã ¨K¤P¤P£C�P¡l¨N�s²>� � ´±>� �Ó�P¨!¤P£ Ã ¨N¤P² �P�§£F£CÅK£¥�>�CË 1*¢k�P£C¤CàL¦Ö�§£C�\�P�s£ Ã ¨K�>�P¤P¨k·Í· £C¤Ó� ��¢O�PÔK£¥²«°¨N¤F�P�s£|¡l¢ ´ £/� �!²¸�ÍÎ�à7¨Kª§¤ Ã ª§�P�P¨K¶�È_Ê%Ù�£C� ´ � �§£ Ã �§£ Ã Ô>�|¢C·Í·_�P�§£±>� �P�y�P�l¢k�y¢O¤P£Ä�P£C�Cà�¤P£k¢k²s�y�P�§£ Ã ¨K¤P¤P£C�P¡�¨K�§²¸� � ´ ¦A¨K¤P²§�_¨O«E¶�£C¶F¨K¤PÏNà¢O�§²\¤P£C�Pªs¤P�§�Ä�P�s£F¦A¨K¤P²§�Ä¢O�§²W�P�§£F±>� �yÅK£ Ã �P¨N¤Ä¢O�y�P�§£F¡�¢ ´ £�� �y²>�ÍÎjËØ7�s£�²>�ÍÎ Ã ¢k�Ç�P�§£C�Ç±l£��µ¢CÅN£C²Ç� �Ç¶!¢C� �&¶F£C¶F¨N¤PÏ «°¨K¤Ó·Á¢k�P£C¤!ªs�P£NË
�_£C�§£C¤µ¢O�@� � ´ �P�§£_²>�ÍÎ�¤P£C�P£¥�P�?¢C·Í·*�P�§£_±>� �P�Y� �!�P�§£ÖÅN£ Ã �P¨N¤CËYÙÐ¡s¡>· ÏK� � ´¢F²¸�ÍÎ ¢Æ· �P¨!� �>ÅK¨k· ÅK£C�Ä�P�s£ÄÈÐÊ%Ù(£C� ´ � �s£Nà*¦7�>� Ã �%� �Ðªs�P£C²��P¨|¢k�P�@� ´ ��P�§£?¦?¨K¤P²§�E�P�P¨K¤P£C²y� �!¢Ö²>�ÍÎ��P¨Ð�P�s£A²s£C�P�@� ��¢O�@� ¨N�%¡�¢ ´ £7¢ ÃCÃ ¨K¤P²>� � ´ �P¨�P�§£_²>�ÍÎ � �?±>� �?ÅN£ Ã �P¨K¤CËEØ7�>ª§�Càs¨Nªs¤tÈ_Ê%Ù&£C� ´ � �§£y�@� ¶F¡>· Ï%¡l£C¤@«á¨K¤P¶F�� Ã ¢k�P�P£C¤µë ´ ¢O�P�§£C¤_¨N¡l£C¤µ¢O�@� ¨N�s�y²>� ¤P£ Ã �P£¥²�±>Ï%±>� �ÖÅN£ Ã �P¨N¤P�CËØ7�§£!È_Ê%Ù�£C� ´ � �s£|�µ¢OÔN£C�F¢!ÅN¢O¤@�Á¢O±>· £�¢k¶F¨Kª§�>�Ä¨O«7�@� ¶F£!�P¨|²s£¾¯�P£C¤P¶Ó� �§£e¢Æ·Í·Ä�P�§£W¦?¨N¤P²s�|¦7¤@� �P�P£C�Ç� �~¢W¡�¢ ´ £NËÙÐ��£¥Ü§¢O¶F¡>· £C�Cà_� ��µ¢OÔN£C�Ä�P�¸� �F��¢O¤P²§¦7¢k¤P£�¢O±�¨Kª§� �KäNä}¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤ Ã Ï Ã · £¥�F�P¨� Ã ¢k� �P�s£�±¸� �yÅN£ Ã �P¨K¤y«°¨N¤y¢ e ¯��_±>Ï>�P£�¡�¢ ´ £Ó�Í«Ð�s¨N�s£�¨O«7�P�§£F¦?¨N¤P²s���¢O�F±l£¥£C��¦Ö¤@� �P�P£¥��àE¦7�¸�Í· £%� �Ä�µ¢OÔN£C�F�P�§£!�l¢k¤P²s¦7¢k¤P£�¢k¤P¨Kª§�s² � Þ äNä
Ã Ï Ã · £¥�F�P¨%� Ã ¢k���P�s£FÅN£ Ã �P¨N¤Ý�Í«,¢Æ·Í·t¨O«7� �P�Ó¦A¨K¤P²§�Ó��¢CÅK£!±l£C£C�e¦Ö¤@� �@¯

�P£C��ËE�@��¢Ö�P�µ¢k�s²�¢O¤P²F�P¨k«°�@¦t¢O¤P£7ÈÐÉsÊ��P�s£¥�P£?¨K¡l£¥¤µ¢O�@� ¨K�§�7�µ¢OÔN£7¢O±l¨Nªs�
	 � Ã Ï Ã · £C���:ªs�P�y«°¨K¤y¡§¤P¨ Ã £C�P�P¨N¤Ó� �§�P�P¤Pª Ã �@� ¨N�s�CË\Ø7�>� �Ó�@� ¶F¡>· £ Ã ¨K¶Ó¯¡�¢O¤@� �P¨N���P�s¨k¦7�7�P�l¢k�?¨Kª§¤7�l¢k¤P²s¦7¢k¤P£_�Pª§¡s¡�¨K¤P�_¤P£¥²sª Ã £C�7�P�§£_¨kÅK£C¤µ¢C·Í·�@� ¶F£\¤P£��>ª>� ¤P£C²&�P¨ ´ £C�§£C¤µ¢O�P£�²>�ÍÎ��CàÐ±l£C�@� ²§£C�%¨N±>ÅK�Á¢O�@� � ´ �P�§£��s£¥£C²«°¨N¤?�@¦?� �§�7¢O�§²�¢C·Í· ¨k¦t� � ´ �P�s£ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K��¡§¤P¨ Ã £C�P�P¨K¤7�P¨Ä¡l£C¤@«°¨N¤P¶ª§�P£¾«°ª>·E¦?¨K¤PÔ!¦7�>�Í· £ Ã ¨N�s£¥¤P£C� Ã £F¢ Ã �@� ¨K�§�y¢k¤P£y�µ¢OÔK� � ´ ¡>·Á¢ Ã £KËÌ_ÅN£C¤µ¢Æ·Í·°à��P�s£7��¢O¤P²§¦7¢O¤P£Ð¦?£7¡s¤P¨N¡l¨K�P£7� �Y«c¢C� ¤@· ÏF�@� ¶F¡>· £Ä¢O�E�P�s¨k¦7�� ��â ´ ªs¤P£ e ËyØ7�§£Ó¨N�¸· Ï Ã ª§�P�P¨K¶ ¡¸� £ Ã £C�y¨O«A�l¢k¤P²s¦t¢O¤P£y� �>ÅK¨O· ÅN£C² � �¨Nªs¤�¢O¤ Ã �¸� �P£ Ã �Pªs¤P£�¢O¤P£F�P�§£Ó· ¨ ´ � Ã «á¨K¤y�P�§¨>¨K¡>� � ´ �P�s£!¶F£¥¶F¨K¤PÏ�±§ªs�¢k�s²��P£C�P�@� � ´ �P�s£y±>� �_ÅN£ Ã �P¨N¤P�Cà�¢O�§²�¨Kª§¤ÐÈ_Ê%Ùp£¥� ´ � �s£KË
KML�� � g�]�^f_��*R�Z���Z�� Z����VZ[^���R�Z�����W�R�g
Ø7�§£y¡s¤P¨N�P¨ Ã ¨O· Ã ¨K�>�P¤P¨k·Í· £C¤y¦?£Ö� ¶�¡¸· £C¶�£C�>�P£C²�«°¨K¤7¨Kª§¤7£CÜ>¡l£C¤@� ¶�£C�>�P�¡§¤P¨kÅK� ²s£C�\� �P� Ã ¨K¶F¡§ª§�µ¢O�@� ¨K�(¡§¤P¨ Ã £C�P�P¨N¤W¦?� �P�~�P�s£ ±�¢O�@� Ã ¶F£ Ã ��¢Æ¯�>� �P¶F�!ªs�P£¥²�±>Ï\�P¨O«á�@¦7¢k¤P£%ÈÐÉsÊ%�CË Ê%¨K¤P£!�P¡l£ Ã �Íâ Ã ¢C·Í· ÏNà7�P�s£!«°ªs� Ã ¯�@� ¨N�l¢C·Í� �@Ï�¨OÎ�£¥¤P£C² ±>Ï��P�§£ Ã ¨K�>�P¤P¨k·Í· £C¤F¦?£�£CÅN¢Æ· ª�¢O�P£F� �CÑ�¢KÒ_¤P£C¶F¨N�P£¡�¢ ´ £F¤P£��>ª§£C�P�Ä¢O�§²W¤P£¥¡¸· ÏlÕj±�ÒÖ¤P£¥¶F¨K�P£F²>�ÍÎ�¤P£��>ª§£C�P�Ä¢k�s²\¤P£C¡>· ÏlÕ Ã Ò· ¨ Ã ¢C·L^°¨K�>¯c�P�s£¾¯�h�Ï§ÒF²¸�ÍÎ Ã ¤P£k¢k�@� ¨K�b¢O�§²&¢O¡§¡>·Í� Ã ¢O�@� ¨N�*ÕÄ²lÒF¶F£C�P�µ¢ ´ £�P£C�§²�¢k�s²\¤P£ Ã £¾� ÅN£KËÄØ7�s£F¤P£¥¶!¢Æ� �>� � ´ �µ¢k�PÔ>�Ä¢O�P�P¨ Ã �Á¢k�P£C²�¦?� �P�W¡§¤P¨O¯�P¨ Ã ¨k·j¡§¤P¨ Ã £C�P�@� � ´ ¢O¤P£yª§�Pªl¢C·Í· Ï�¶F¨K¤P£ Ã ¨K¶F¡>·Í� Ã ¢O�P£¥²�à�¢O�§²��P�>ªs�7¤Pª§�¨N���P�s£ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K�\¡s¤P¨ Ã £¥�P�P¨K¤CËÌ_ª§¤y¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤Ä¡§¤P¨OÅK� ²§£C�F�P¨k«°�@¦t¢O¤P£�È_É§Ê%�Ó¦?� �P�\�>ª¸¯¶F£¥¤P¨Kª§�j¡l¨K�P�@� ±>�Í· � �@�Á£C�Y«á¨K¤j�>� ²¸� � ´ ¨kÅK£C¤P�§£k¢O²§�CËE�@�Ä¨Kª§¤*£CÜ>¡�£C¤@� ¶F£C�>�P�Cà¦?£ Ã ¨N� Ã £C�>�P¤µ¢O�P£C².¨K� �P�§¤P£C£!²>�ÍÎ�£C¤P£C�>�F«°¨N¤P¶F�Ó¨k«Ð¨OÅN£C¤P�§£k¢O²��P¨O· £¥¤@¯¢k� Ã £y«°¨N¤Ö¨Nªs¤7¨kÅK£¥¤@·Á¢O¡§¡¸� � ´ Øj¤P£k¢O²�Ê�¢O¤PÔ>�7� ¶F¡>· £C¶F£C�>�µ¢k�@� ¨K��Ñ
� ØÖ�§£!±l¢k�@� Ã�Ã ¨K¶�¶Óª§�¸� Ã ¢O�@� ¨K�~¢k�s² Ã ¨N�s£¥¤P£C� Ã £\¢ Ã �@� ¨N�s�CàA�Pª Ã �¢O�E²¸�ÍÎ ´ £C�s£¥¤µ¢O�@� ¨K�\¢k�s²|¢k¡s¡>·Í� Ã ¢O�@� ¨N��à�¢O¤P£7¡l£¥¤@«°¨K¤P¶F£¥²%±>ÏF�P�§£¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤P�Ä¦?� �P�s¨Nªs�y±§ª§¤P²s£C�>� � ´ �P�§£¾� ¤Ä¢O�P�P¨ Ã �Á¢O�P£C²Ã ¨K¶F¡§ª§�µ¢O�@� ¨K��¡s¤P¨ Ã £C�P�P¨K¤P�CË�Ø7�s£ Ã ¨K¶�¡sª§�µ¢O�@� ¨N�¡§¤P¨ Ã £C�P�P¨K¤¶Óª§�P�!±l£%� �>�P£C¤P¤Pª§¡s�P£C²~ª§�s²§£C¤%�P£¥ÅK£C¤µ¢C· Ã � ¤ Ã ª§¶F�P�µ¢k� Ã £¥�Cà_±§ªs��P�s£?¶�¨K¤P£?£CÜ>¡�£C�s�@� ÅN£_¡§¤P¨K�P¨ Ã ¨k·L¢ Ã �@� ¨K�§�7¢O¤P£7¢C· ¦7¢CÏ>�Y£¥Ü>£ Ã ª§�P£C²±>Ï&�P�s£ Ã ¨K�>�P¤P¨O·Í· £¥¤CË ìs¨K¤!� �s�P�µ¢k� Ã £NàF¤P£C¶F¨N�P£ ²>�ÍÎ¤P£ �>ªs£C�P�P�¶Óª§�P�Ö� �>�P£C¤P¤Pª§¡§�y�P�s£Ä¡s¤P¨ Ã £C�P�P¨K¤y�P¨!�P��¢O�Ö� � Ã ¢O��¡�£C¤@«°¨K¤P¶�� �>¯�P£C¤PÅN¢Æ·�¡§¤P¨ Ã £C�P�@� � ´ à�±sª§�?�P�§£Ö²>�ÍÎ��7�P�§£C¶F�P£¾· ÅN£C�7¢O¤P£ ´ £C�§£C¤µ¢k�P£C²±>Ï��P�s£ Ã ¨N�>�P¤P¨O·Í· £C¤CË|Ø7�¸� �Ä�P�P¤µ¢O�P£ ´ Ï ¢C·Í· ¨k¦Ö�Ä«°¨K¤y¨kÅK£¥¤@·Á¢O¡§¡¸� � ´�@� ¶F£¾¯ Ã ¨K�§�Pª§¶Ó� � ´ ¡§¤P¨K�P¨ Ã ¨O·A¢ Ã �@� ¨K�§�y¨K�\�P�s£ Ã ¨K�>�P¤P¨k·Í· £C¤y¦?� �P�ªs�P£¾«áª¸·�¦?¨K¤PÔ!¨K�|�P�s£ Ã ¨K¶F¡§ªs�µ¢k�@� ¨K�\¡s¤P¨ Ã £C�P�P¨K¤CË
� ¬r¤P£¾«á£C� Ã �>� � ´ ¨O«7²>�ÍÎ��y� �F¢ ÃCÃ ¨K¶�¡¸·Í� �P�§£C²Ç±>Ïe¢O�>�@� Ã � ¡l¢k�@� � ´ «áª¸¯�Pªs¤P£�¢ ÃCÃ £C�P�P£C�y�P¨!�P�l¢k¤P£C²\²l¢k�µ¢�±�¢O�P£C²\¨K�\¡l¢k�P�y�¸� �P�P¨N¤PÏ\¢O�§²



¤P£��>ª§£C�P�@� � ´ �P�s£C¶ ¢O�Ä�P�s£!�@� ¶F£|¨O«7· ¨ Ã Ô�¢ Ã �>ª>� �@� �@� ¨K���CË�ØÖ�§£¦7¤@� �P£Ó�§¨K�@� Ã £¥�Ä¢O¤P£Äªs�P£C²��P¨�²s£C�P£¥¤P¶Ó� �s£��P�s£Ä¡s¤P¨ Ã £C�P�P¨K¤P�y�P��¢O�¶Óª§�P�!¡s¤P¨kÅK� ²§£ �P�§£�²¸�ÍÎ��CËbØ7�¸� �|¡s¤P£¾«á£C� Ã �>� � ´ �§£Cª§¤@� �P�@� Ã ¢O�@¯�Pªs¶�£C� �P��¢O�e¢ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K�¡§¤P¨ Ã £C�P�P¨N¤ ¦?�Í·Í·!·Í� ÔK£¾· Ï��s£C£¥²¡l¢ ´ £C�F� �!ª§�P£C²Ç�P¨ Ã ¢ Ã �§£\¢O�§²Ç¤P£¾«°£¥¤P£C� Ã £Kà?±§ªs�!¦?£¥¤P£�� �>ÅN¢Æ·Í�Í¯²l¢k�P£C²\±>Ï\¢O�§¨K�P�§£C¤Ó¡§¤P¨ Ã £C�P�P¨N¤CË�¬r¤P£¾«á£C� Ã �>� � ´ ¨OÅN£C¤@·Á¢O¡§� Ã ¨K¶Ó¯¶Óª§�>� Ã ¢O�@� ¨N��¢O�§² Ã ¨K�§£C¤P£C� Ã £Ó·Á¢O�P£¥� Ã � £¥�Ä¢O�P�P¨ Ã �Á¢k�P£C² ¦?� �P�\¢ Ã ¯Ã £C�P�?«c¢kª¸· �P�Ð¦t� �P��ª§�P£¾«°ª>· Ã ¨K¶F¡§ªs�µ¢k�@� ¨K��Ë
� Ê%¨>²¸�Íâ�£C²p¦A¨K¤P²§��¢O¤P£�²§Ï>��¢O¶Ó� Ã ¢C·Í· Ïb¶!¢O¤PÔN£C²~¢O�|¡l¢ ´ £C��¢O¤P£¶F¨>²>�Íâl£C²�àl¦7�>�Í· £7¨Kª§¤?ÈÐÊ%Ù&£C� ´ � �s£7� �Yª§�P£C²!�P¨ ´ £C�§£C¤µ¢O�P£,¢O�§²¢O¡§¡¸· Ï.²¸�ÍÎv�CË&Ø7�¸� �F� Ã �§£C¶F£%� �!�Pªs¡§¡l¨N¤P�P£C²&²¸� ¤P£ Ã �@· ÏÇ±>Ï �P�§£�l¢k¤P²s¦t¢O¤P£Ä¨O«E¨Kª§¤7¡s¤P¨N�P¨ Ã ¨O· Ã ¨K�>�P¤P¨O·Í· £¥¤P�Ä¢O�§²��s¨N�_¨K�>· Ï%¨N±>ÅK�Í¯¢O�P£C�Ð�P�s£y�§£C£C²%«á¨K¤7ªs�@� � ´ �c¦?� �s�7� ��¨Kª§¤_¨kÅK£C¤@·Á¢k¡s¡>� � ´ È_É§Ê%�Cà±sª§��¢Æ· �P¨\�@� ´ �>�Íâ Ã ¢k�>�@· ÏÇ²§£ Ã ¤P£k¢k�P£C�F�P�§£F²>�ÍÎ ´ £¥�s£C¤µ¢k�@� ¨K� ¢O�§²¢O¡§¡¸·Í� Ã ¢O�@� ¨K�e�@� ¶F£C�y¢k�s²��P�§£_· ¨ Ã ¢C·j±§ªs�Ðªs�@�Í·Í��gk¢k�@� ¨K�*Ë

KML K � g�]
^�_���� �CZ�� P �C]�� ���>T�P ��Wdg
ìs¨N¤ Ã ¨K¶F¡�¢O¤@� �P¨N� ¡§ªs¤P¡l¨N�P£C�CàE¦?£�¢Æ· �P¨��P�Pª§²sÏ��P�§£F¡l£C¤@«á¨K¤P¶!¢k� Ã £!¨k«ÙÐÚ_Û?®_àN¢7�P¨O«°�c¦7¢O¤P£AÈ_É§Ê ±�¢O�P£¥²Ó¨N�!É¸�§¤@� ¶F¡>¯c�P�@ÏK· £y¢kªs�P¨N¶!¢O�@� Ã ª§¡¸¯²�¢O�P£C�Ä¢k�s²�¨N¡s�@� ¶Ó��g¥£C²�¡l¢C� ¤P¦t� �P£��P�l¢k¤@� � ´ ËÓ�c���P�s£�É¸�§¤@� ¶F¡\¶Óª>· �@�Í¯Ã ¨N¶F¡sª§�P£C¤<d e3f à>�@¦?¨Äª§�P£C¤?¡§¤P¨ Ã £C�P�P£C� Ã ¢k� Ã ¨N¶F¶Óª§�>� Ã ¢O�P£y£
J Ã � £C�>�@· ÏÅK�Á¢_¶F£C�P�µ¢ ´ £C�A±>Ï Ã ¤P£Æ¢O�@� � ´ ¢_¶!¢O¡§¡¸� � ´ ±l£C�@¦A£C£C�F�P�§£7�P£C�s²§£C¤�� �YÅK� ¤@¯�Pª�¢Æ·�¶F£C¶F¨N¤PÏF¢k�s²F�P�§£7²s£¥�P�@� �l¢k�@� ¨K� � �7ÅK� ¤P�Pª�¢Æ·�¶F£¥¶F¨K¤PÏ�¢ Ã ¤P¨N�P�Y�P�§£�§£C�@¦?¨N¤PÔlËÄ×W¤@� �P£!¢ ÃCÃ £C�P�P£¥�y�P¨%�P�§£F�P£C�§²s£C¤�� �yÅK� ¤P�Pª�¢Æ·A¶F£C¶F¨N¤PÏ\¢O¤P£�P�§¨>¨K¡l£C²|±>ÏF�P�§£Ö�§£C�c¦?¨K¤PÔÓ� �>�P£¥¤@«c¢ Ã £Nàs¦7�>� Ã �|¢kªs�P¨N¶!¢O�@� Ã ¢C·Í· Ï�¡s¤P¨N¡¸¯¢ ´ ¢O�P£C�E�P�§£C¶(�P¨y�P�s£7²§£C�P�@� �l¢k�@� ¨K� � �7¶F£¥¶F¨K¤PÏKË�ØÖ�§£7�s£¥�@¦?¨N¤PÔÝ� �>�P£C¤@¯«c¢ Ã £ Ã ¨N¶Ó±>� �§£C� Ã ¨N�s�P£ Ã ªs�@� ÅN£Óª§¡l²�¢O�P£C�?� ��¢Ý¦7¢CÏF�P��¢O�7¤P£C�P£¥¶Ó±>· £C�Ð¢¦7¤@� �P£ Ã ¢ Ã �§£:d �/f �P¨!¤P£C²§ª Ã £��s£C�c¦?¨K¤PÔ��P¤µ¢=J Ã Ë�ÉK� � Ã £��P�s£F�§£C�c¦?¨K¤PÔ� �>�P£C¤@«c¢ Ã £F�P¤µ¢k�s�@«°£¥¤P�yªs¡l²�¢O�P£¥�Ó¦7�>�Í· £��P�§£Ä�P¨Kª§¤ Ã £|¢O�§²W²§£C�P�@� ��¢O�@� ¨K�¡§¤P¨ Ã £C�P�P¨K¤P�|¡s¤P¨ Ã £C£C²Ç¦?� �P�.�P�s£¾� ¤!�§¨K¤P¶!¢C·Ð£CÜ>£ Ã ª§�@� ¨K��ày¢kªs�P¨N¶!¢O�@� Ãª§¡l²l¢k�P£C� Ã ¢O�|±l£ Ã ¨N�s�@� ²§£C¤P£C²\¢k�s¨N�P�s£C¤?«°¨N¤P¶¨k«j¨kÅK£C¤@·Á¢k¡s¡>� � ´ ¨kÅK£C¤@¯�§£k¢O²§�y¢k�s²�ª§�P£¾«°ª>· Ã ¨N¶F¡§ªs�µ¢k�@� ¨K��ËÉ>�s¤@� ¶�¡~¢Æ·Í· ¨k¦7��«°¨N¤�¨N¡s�@� ¶Ä��gC£C²~¡l¢C� ¤P¦t� �P£\�P��¢O¤@� � ´ ¨O«Ý¢W¡�¢ ´ £Nà�@� � Ã £%�c¦?¨�¡s¤P¨ Ã £C�P�P¨K¤P� Ã ¢O� Ã ¤P£Æ¢O�P£|¢%±¸�Í¯c²>� ¤P£ Ã �@� ¨N�l¢C·Ä¶!¢O¡§¡¸� � ´ ¨k«�P�§£�¡�¢ ´ £!�P¨%�P��¢O��¢Æ·Í· Ã �l¢k� ´ £C�Ä¶!¢O²§£!±>ÏW¨N�s£!¡§¤P¨ Ã £C�P�P¨K¤ Ã ¢k� ±l£�P£C£C��±>Ï|�P�s£Ä¨K�P�§£C¤CË,èÖ¨N�P£Ó�P��¢O�Ðªs�§²s£¥¤_�P�>� �y� Ã �§£C¶F£Kà�¡�¢ ´ £Ý«ÿ¢Oª>· �P�¢O�§² ¡�¢ ´ £Ó«°£C� Ã �s£¥�y�s£C£¥² �s¨N�y¨ ÃCÃ ª§¤CË!Øj¨�¢CÅK¨k� ²W� �>� �@�Á¢Æ·Í� gk¢O�@�Á¨K�.£¾« ¯«°£ Ã �P�Cà��P�s£Ä�P�¸� ¤P²e¡s¤P¨ Ã £¥�P�P¨K¤y�P¨|¢ ÃCÃ £C�P�y�P�s£Ä¡�¢ ´ £��@� ¶F¡¸· Ï\¤P£C¡>·Á¢ Ã £¥��P�§£�â�¤P�P�F¡s¤P¨ Ã £C�P�P¨K¤F� ���P�s£|¡l¢C� ¤P¦?� �P£��P�l¢k¤@� � ´ � Ã �s£C¶�£KË �°«Ä¢Æ«á�P£C¤�P��¢O�Ä¡l¨O� �>�Ä¶F¨K¤P£!¡§¤P¨ Ã £C�P�P¨N¤P���P¨k� � �P�§£��P��¢O¤@� � ´ �P£C�Cà*�P�§£!�PÏ>�P�P£C¶¤P£CÅN£C¤P�P�?�P¨Ä¦Ö¤@� �P£µ¯@�P�§¤P¨Kª ´ �|�P¨Ó�P�§£_�§¨K¶�£_�§¨>²s£Kà§±>Ï!¢C·Í·L¡s¤P¨ Ã £¥�P�P¨K¤P�CË�c�%ÙÐÚ_Û?®~¡l¢ ´ £C�Ð�P�l¢k¤P£C²W±>Ï|�@¦?¨!¡§¤P¨ Ã £C�P�P¨N¤P�Ä¢O¤P£Ä¶!¢O¡§¡l£C²\±¸�Í¯²>� ¤P£ Ã �@� ¨K��¢Æ·Í·ÁÏ&¢k�Ó²§£C� Ã ¤@� ±�£C².¢O±l¨kÅK£NË ¬j¢ ´ £C�Äª§�P£C²�±>ÏW¶F¨N¤P£!�P�l¢k��@¦A¨W¡§¤P¨ Ã £C�P�P¨N¤P��¢O¤P£\¢k�P�@� ´ �§£C²&�§¨K¶F£��§¨>²s£¥�Cà7¦Ö�>� Ã �&�P�P¨K¤P£�±l¨N�P�²�¢O�µ¢\¢O�§²�²>� ¤P£ Ã �P¨N¤PÏ � �¸«°¨N¤P¶!¢O�@� ¨N��Ë�×\¤@� �P£�¢ ÃCÃ £C�P�P£¥�F²¸� ¤P£ Ã �P£C²��P¨�P��¢O¤P£C²|¡l¢ ´ £C�Ð¢O¤P£Ä¢kªs�P¨N¶!¢O�@� Ã ¢Æ·Í· Ï%«°¨N¤P¦7¢O¤P²§£C²%�P¨��P�s£¾� ¤7¤P£C�P¡�£ Ã �@� ÅK£�§¨K¶F£F�§¨>²§£C�Càj¦7�s£¥¤P£Ó¶F¨>²>�Íâ Ã ¢O�@� ¨N�s�|¢O¤P£�¶F£C¤ ´ £¥²�ËÄÙ7�y¢F· ¨ Ã Ô\¤P£¾¯· £k¢k�P£?¨K¡l£¥¤µ¢O�@� ¨K��à�¢?¡s¤P¨ Ã £¥�P�P¨K¤j��¢O�j�P¨7�P£C�§²	��

(�Ä¼ # +ÓÂ�(¥¼ '
+?¹ (§¦?� �P�¢O�y� �>�P£C¤PÅN¢Æ·��>ª§¶Ó±l£¥¤E¢ Ã ¤P¨N�P�E¢Æ·Í·§·Í� �sÔ>�?�P��¢O�L¦?£C¤P£7¢ Ã �@� ÅK£A²sª§¤@� � ´ �P�§£� �>�P£C¤PÅN¢Æ·A¢k�s²��µ¢CÅN£Ó�P�>� �Ö� �>�P£C¤PÅN¢C·E�>ªs¶Ä±l£C¤_� ���P�§£F¿ »k½��!¼*#,+ÄÂ�(¥¼*'
+t¹¨O«A�P�§£Ó¡�¢ ´ £C�_� �y¶F¨>²>�Íâl£C²�Ë 1�¨ Ã Ô��@� ¶F£C�P�µ¢k¶F¡s�Ä¢k¤P£F¡�¢O�P�P£C²e¢Æ· ¨N� ´¦?� �P�F· ¨ Ã ÔF¨k¦7�§£C¤P�P�¸� ¡�Ë?Ù7�A¢Ö· ¨ Ã Ô�¢ Ã �>ª>� ¤P£Kàl�P�§£Ð¢ Ã �>ª>� ¤@� � ´ ¡§¤P¨ Ã £C�@¯�P¨K¤Ä¶Äªs�P�Ó� �>ÅN¢C·Í� ²l¢k�P£W�P�§£!¡l¢ ´ £C�F�P��¢O�Ä�P�§£�¡§¤P£CÅK� ¨Nªs�F· ¨ Ã Ô ¨k¦Ö�§£C¤²§£C�P£C¤P¶Ó� �§£C²&¢k¤P£%¨Nªs�@¯c¨O«Á¯@²�¢O�P£�¢O�§²�ªs¡l²�¢O�P£|�P�s£µ� ¤ Ã ¨K¤P¤P£C�P¡l¨N�s²>� � ´· ¨ Ã Ô%�@� ¶F£C�P�µ¢k¶F¡§�CË_Ùp¡�¢ ´ £Ý«ÿ¢Oª>· �y¢Æ· ¦t¢ÆÏ>�y¤P£ �>ª¸� ¤P£C�Ð�P�s£Ä¨OÎv£C�s²>� � ´¡§¤P¨ Ã £C�P�P¨K¤7�P¨y¦7¢C� �?ª§�>�@�Í·�� �A�l¢k�?¤P£ Ã £¾� ÅN£C²�¢C·Í·�ª§¡l²l¢k�P£C�7²s£¥�P�@� �s£C²|�P¨� �y±§ªs�y�P�@�Í·Í·E� �W¡§¤P¨ ´ ¤P£C�P�Ä¢O�§²\�P¨�«°£C� Ã ���P�§£Ó¡�¢ ´ £Ó«°¤P¨K¶��P�§£F�s¨N¶F£�§¨>²s£KËA×Ç�§£C�P�§£C¤Ð¢Ý¡§¤P¨ Ã £C�P�P¨N¤Ö��¢O�7�P¨Ä¦7¢Æ� �?«°¨N¤?�P�§£C�P£yªs¡�²l¢k�P£C�7²s£¾¯¡l£C�§²§�Ó¨N�W�P�§£Ó²>�ÍÎ�£C¤P£¥� Ã £|±l£C�c¦?£C£C� hlª§�P�e¢O�§²W· ¨ Ã Ô��@� ¶�£C�P�µ¢O¶F¡§�CË

ìsª§¤P�P�§£C¤_²§£C�µ¢Æ�Í· �Ä¢k±l¨Kª§�_ÙÐÚÐÛ?® Ã ¢O�|±l£_«°¨Nªs�§²%� �_d Þ � f ËÙÐÚÐÛ?® Ã ¢k� ¡l¨N�P£C�>�@�Á¢Æ·Í· Ï&±l£!� ¶F¡§¤P¨OÅN£C²�±>Ï ¡§¤P£¾«°£C� Ã �¸� � ´ Ë.Ì_ª§¤¡§¤P£¾«°£C� Ã �>� � ´ � ¶�¡¸· £C¶�£C�>�µ¢O�@� ¨N��¨O«�ÙÐÚ_ÛA® ª§�P£C�?�P�§£7�µ¢O¶F£7�§£Cª§¤@� �P�@� Ã�P¨!� �¸� �@�Á¢k�P£�¡§¤P£¾«°£¥� Ã �§£C�y¢k�y�P�s£Ä¨kÅK£C¤@·Á¢k¡s¡>� � ´ Øj¤P£k¢k²lÊ�¢k¤PÔ>�CËyØ7�>ªs�Cà¢k��· ¨ Ã Ô&¢ Ã �>ª>� ¤P£ ¡l¨O� �>�P�Cà7� �>ÅN¢Æ·Í� ²�¢O�P£C²b¡l¢ ´ £C�|�P�l¢k��¦A£C¤P£ Ã ¢ Ã �§£C²¢k�s²�¤P£¾«á£C¤P£C� Ã £C²\¢O¤P£_«á£C� Ã �§£C²|¡s¤@� ¨N¤_�P¨F±l£µ� � ´ ¤P£¾«°£C¤P£C� Ã £C²�¢ ´ ¢Æ� ��Ë�c�!�P£ Ã �@� ¨K��ã¸à§¦?£?� �P¨O·Á¢k�P£Ó�P�§£_¡�£C¤@«°¨K¤P¶�¢O� Ã £Ö� ¶F¡§¤P¨kÅK£C¶�£C�>�_¡§¤P¨O¯ÅK� ²§£C²\±>Ï%£k¢ Ã ��¨k«E�P�s£y«°¨K¤P¶��Ö¨k«E¨kÅK£C¤@·Á¢k¡s¡>� � ´ ¦?£yª§�P£C²%� ��Øj¤P£k¢k²¸¯Ê�¢k¤PÔ>�CË&�@�.¢O²§²>� �@� ¨K��ày¦?£ Ã ¨K¶F¡�¢O¤P£��P�§£%¡l£¥¤@«°¨K¤P¶!¢k� Ã £�¨O«y�P�§£C�P£¡§¤P¨K�P¨ Ã ¨k· �Ä¢ ´ ¢Æ� �§�P�yÙ_ÚÐÛ?®&¢O�§²%ÙÐÚÐÛ?®�¦?� �P�|¡s¤P£¾«á£C� Ã �>� � ´ Ë

� ! � ��� YOZ_Y��*Y H�� � X Z � Y|�����*Y%�LZ
�ML�N � ]������P ��]�Z ^���^MX�R�P'g ��R�� � ����R4W
Ì_ª§¤y�@� ¶Óª>·Á¢O�P¨N¤ Ã ¨N�s�@� �P�P�Ä¨O«A�@¦?¨|¡l¢k¤P�P�CÑy¢F«°¤P¨K�>�y£¥�s²�àjÊ�� �>�Ld � e3f à�P��¢O�y�@� ¶Äª¸·Á¢k�P£C�Ä�P�s£Ä£CÜ>£ Ã ª§�@� ¨K�e¨O«A�P�s£ Ã ¨K¶F¡§ªs�µ¢k�@� ¨K� ¡§¤P¨ Ã £C�P�P¨N¤P�Cà¢k�s²|¢Ö±�¢ Ã ÔF£C�§²F�P��¢O�E�@� ¶Óª>·Á¢O�P£¥�?�P�s£7¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤7¢k�s²!�P�§£¶F£¥¶F¨K¤PÏ �PÏ>�P�P£¥¶ ^ â��¸� �P£¾¯c�@��gC£¥²Ç¦7¤@� �P£%±§ª¸Îv£C¤P�!¢O�§² Ã ¢ Ã �§£C�CàEØ21Lç±l£¥�l¢CÅK� ¨K¤Càj«°ª>·Í·A¡s¤P¨N�P¨ Ã ¨O·E£C¶Äª>·Á¢O�@� ¨K��àE�s£¥�@¦?¨N¤PÔ��P¤µ¢O�§�@«°£C¤ Ã ¨K�P�P�_� �>¯Ã · ª§²>� � ´ Ã ¨K�>�P£C�>�@� ¨N��£µÎ�£ Ã �P�CàA¢O�§² ¶F£¥¶F¨K¤PÏ\¢ ÃCÃ £C�P� Ã ¨K�P�P�y� � Ã · ªs²>¯� � ´ÓÃ ¨K�>�P£C�>�@� ¨N�%£¾Î�£ Ã �P�µÒ�� � ´ ¤P£k¢O�E²s£¥�µ¢Æ�Í·°Ë?Ø7�§£?«°¤P¨K�>�E£C�§² Ã ¢Æ·Í· �7�P�§£±�¢ Ã Ô%£C�§²�¨K�|£CÅK£¥¤PÏ�²�¢O�µ¢F¤P£¾«á£C¤P£C� Ã £�^ � �s�P�P¤Pª Ã �@� ¨N�W«°£C� Ã �s£¥�_¢k¤P£Ä¢O�@¯�Pª§¶F£C²|�P¨F¢C· ¦7¢CÏ>�Ö±�£ Ã ¢ Ã �s£Ð�¸� �P�µÒ¾ËAØ7�s£Ð±l¢ Ã Ô!£C�§²!²s£ Ã � ²s£C�Ð¦7�¸� Ã �Ã ¨N¶F¡§ªs�µ¢k�@� ¨K��¡s¤P¨ Ã £C�P�P¨K¤P�Ä±¸· ¨ Ã Ô\¦7¢Æ� �@� � ´ «°¨K¤y¶�£C¶F¨K¤PÏ_^°¨N¤_¨N�P�s£C¤£CÅN£C�>�P�µÒy¢O�§²\¦Ö�>� Ã � Ã ¨K�>�@� �>ª§£!£CÜ>£ Ã ª§�@� ¨K��Ë�É{� � Ã £F�P�>� �y²s£ Ã � �@� ¨K�W� �¶!¢k²s£\¨K�>¯°·Í� �s£Nà_�P�§£�±l¢ Ã Ô�£C�§²&¢CÎ�£ Ã �P�|�P�s£|�@� ¶Ó� � ´ ¨O«,�P�s£%«á¤P¨K�>�£C�§²�às�P¨Ä�P��¢O�?�P�§£?� �>�P£C¤@· £k¢CÅK� � ´ ¨O«�� �§�P�P¤Pª Ã �@� ¨N�s�,¢ Ã ¤P¨N�P�?¡§¤P¨ Ã £C�P�P¨K¤P�²§£C¡l£C�§²§�Ó¨N�W�P�§£Ó±�£C�l¢CÅK� ¨N¤Ó¨k«?�P�§£F¶F£C¶�¨K¤PÏ%�PÏ>�P�P£¥¶�¢O�§² Ã ¨K�>�P¤P¨O·
h�¨k¦p¦?� �P�¸� ��¢F¡§¤P¨ Ã £C�P�P¨N¤ Ã ¢O� Ã �l¢k� ´ £!¢O�,¢F¤P£C�Pª¸· �y¨k«?�P�§£Ä�@� ¶Ó� � ´¨k«E¶F£C¶F¨N¤PÏ%¤P£¾«°£¥¤P£C� Ã £C�CË×\£E�@� ¶Óª>·Á¢O�P£,¢t�§£C�c¦?¨K¤PÔÐ¨O«�¦?¨K¤PÔ>�P�µ¢k�@� ¨K�§�Y¦?� �P� Þkß �s¨>²§£C�j� �Ó²§£¾¯�µ¢C�Í·°ËyêE¢ Ã �%�§¨>²s£ Ã ¨K�§�@� �P�P�_¨k«A¢ Ã ¨K¶F¡§ªs�µ¢k�@� ¨K�\¡s¤P¨ Ã £C�P�P¨K¤CàL¢F¦7¤@� �P£±§ª¸Îv£C¤Cà�¢tâ�¤P�P�@¯ÿ· £¥ÅK£¾·�²>� ¤P£ Ã �@¯c¶!¢k¡s¡�£C²%²�¢O�µ¢ Ã ¢ Ã �§£<^c¢Æ·Í·§� �s�P�P¤Pª Ã �@� ¨N�s�¢k¤P£F¢k�P�Pªs¶F£¥²��P¨F�µ¢OÔN£ Þ Ã Ï Ã · £kÒ¾àl· ¨ Ã ¢Æ·E¶F£C¶�¨K¤PÏKàv¢Ó¶F£C�P���§£C�@¦A¨K¤PÔ¤P¨Nªs�P£C¤C^°ªs�@� � ´ ¦?¨K¤P¶��s¨k· £W¤P¨Nªs�@� � ´ Ò¾àÄ¢k�s²&�P�§£ Ã ª§�P�P¨K¶�¡§¤P¨K�P¨ Ã ¨k·Ã ¨N�>�P¤P¨O·Í· £C¤CË7Ø7�§£_�§£C�@¦A¨K¤PÔÓ� �>�P£C¤@«ÿ¢ Ã £Ä¢k�s²|�P�s£Ð¡s¤P¨N�P¨ Ã ¨O· Ã ¨K�>�P¤P¨k·Í· £C¤¤P£C�@� ²§£Ä¨K�%�P�§£y¬E®?�Y±§ª§�Càl¦7�¸� Ã �%� �Ð¢Æ· �P¨Ó«áª¸·Í· Ï|¶F¨>²s£µ· £C²�ËAØ7�s£y¡§¤P¨O¯�P¨ Ã ¨k· Ã ¨K�>�P¤P¨k·Í· £C¤�� ��¢O�P�Pª§¶F£C²~�P¨��l¢CÅN£ ¢k�&¨K¡§�@� ¨K�&«°¨K¤ Ã ¤P£k¢O�@� � ´²>�ÍÎ��F�P�µ¢k�@� Ã ¢Æ·Í· Ï ^c¢O�§² �P�§£C¤P£¾«°¨N¤P£F¶!¢k�l¢ ´ � � ´ �c¦t� �§�µÒ¾à*«°¨N¤ Ã ¨K¶�¡l¢k¤@¯� �P¨N�Ç¡§ªs¤P¡l¨N�P£C�CË.ØE¢O±>· £ Þ �Pª§¶F¶!¢O¤@��g¥£C�%�P�§£!²s£¾«ÿ¢Oª>· ��¡�¢O¤µ¢k¶F£C�P£C¤P�ª§�P£C²�� ��¨Nªs¤F�@� ¶Äª>·Á¢O�@� ¨K�§�CÕyÅN¢O¤@�Á¢k�@� ¨K�§�%¨k«_�P�§£C�P£|¡l¢k¤µ¢O¶F£C�P£¥¤P�%¢k¤P£�P�Pª§²¸� £¥²}� �|�P£ Ã �@� ¨K�\ã>Ë��>ËEÙÖ·Í·j�@� ¶�£C�Ð¢O¤P£ ´ � ÅN£C�%� � Þ äC¯c�s�7¡§¤P¨ Ã £C�P�P¨K¤Ã Ï Ã · £C�CË%Ø7�§£!¡s¤P¨ Ã £¥�P�P¨K¤�¢O�§² �P�s£|ÈÐÊ%Ù£C� ´ � �§£�� � �P�§£F¡§¤P¨K�P¨ Ã ¨k·Ã ¨N�>�P¤P¨O·Í· £C¤Ä¢k¤P£Ä¢O�P�Pª§¶F£C²|�P¨F¤Pªs��¢O�?�P�§£y�µ¢O¶�£y�P¡l£C£C²�¢O�7�P�s£ Ã ¨K¶Ó¯¡§ªs�µ¢k�@� ¨K�\¡s¤P¨ Ã £C�P�P¨K¤CË
�ML�� � Z R�����Z P'T
Ì_ª§¤Ð¢O¡§¡¸·Í� Ã ¢k�@� ¨K�\�Pª¸� �P£_� � Ã · ª§²s£¥�y¢O¡§¡>·Í� Ã ¢O�@� ¨>�§�y£CÜ>�>� ±¸� �@� � ´ ¦?� ²§£¾· Ï²>�ÍÎ�£C¤P£C�>�y�P¡�£C£C²§ªs¡%· £CÅN£¾· �Ä¢O�7�P�§¨k¦Ö�!� ���P£ Ã �@� ¨N� �¸ËE×W£y¤P£¥¡l¨K¤P�7¤P£¾¯�Pª>· �P�Ý«á¨K¤_�@� Ü\¡�¢O¤µ¢Æ·Í· £µ·7¡s¤P¨ ´ ¤µ¢k¶F�CÑyØÐÉs¬*àvç?¢O¤P�§£C�CàEÛ7¢O²>� Ülàj×e¢O�P£C¤CàÌ Ã £Æ¢O��àE¢O�§² êj¶ �k²�Ë�Ø_É§¬Ç� �_«°¤P¨K¶�ÛY� Ã £�ÚÖ�>� ÅK£C¤P�@� �cÏ�¢O�§² Ã ¨N¶F£C�¦?� �P�&�P�§£%Øj¤P£k¢k²lÊ�¢k¤PÔ>�%²>� �P�P¤@� ±sª§�@� ¨K��Ë(Ø7�s£��§£CÜ>�F«°¨Kª§¤|¢O¡§¡¸·Í� Ã ¢Æ¯�@� ¨N�s�\¢k¤P£%«°¤P¨K¶��P�§£\É¸¡>·Á¢O�P�>¯ �Ç�Pª¸� �P£ d �Kã f Ë~Ø7�s£C�P£\¢k¡s¡>·Í� Ã ¢k�@� ¨>�s�¦?£¥¤P£�¤Pª§� ¨N���P�§£!²s£µ«c¢Oª>· �Ó¡§¤P¨K±>· £C¶��@��gC£¥�Ó«°¨K¤ ���%¡s¤P¨ Ã £C�P�P¨K¤P�Càt¢O��Pª ´K´ £C�P�P£C²\±>Ï��P�§£ÄÉ>�µ¢O�>«°¨K¤P²�¤P£C�P£Æ¢O¤ Ã �s£C¤P�Cà�£CÜ Ã £C¡§�Ö«á¨K¤7ç?¢k¤P�s£¥�CË?�@�«c¢ Ã �Cà{ç?¢O¤P�§£C�*� �*�P�§£E¨K�>· ÏF¢k¡s¡>·Í� Ã ¢O�@� ¨N�!�P�l¢k�*¤P£��>ª>� ¤P£C²F¶F¨>²>�Íâ Ã ¢O�@� ¨N�«°¨N¤ Ã ¨K¤P¤P£ Ã �Ä£CÜ>£ Ã ªs�@� ¨N��ª§�§²s£C¤�¢��P¨O«á�@¦7¢k¤P£%ÈÐÉsÊWÕ�¦?£F£¾·Í� ¶Ó� ��¢O�P£¥²



É¸Ï>�P�P£¥¶�®t¨N�s�P�µ¢k�>�yèÐ¢O¶F£ ÈÖ£¾«c¢kª¸· ���A¢Æ· ª§£èÖª§¶Ó±�£C¤7¨O«E¡§¤P¨ Ã £C�P�P¨K¤P� ÞÆßØ 1*ç��@��g¥£ Þ � � £C�>�P¤@� £¥�Ø 1*ç â§·Í·E�P£C¤PÅK� Ã £Ä�@� ¶F£ Þ äNä Ã Ï Ã · £¥�ÙÖ·Í·L� �>�P£C¤P¤Pªs¡§�P� e äNä Ã Ï Ã · £¥�¬j¢ ´ £y�@��gC£ e �p±>Ï>�P£C�Øj¨K�µ¢C· Ã ¢ Ã �s£y¡l£¥¤_¡§¤P¨ Ã £C�P�P¨K¤ Þ � � �©±>Ï>�P£C�×W¤@� �P£y±§ª>Î�£C¤_�@��g¥£ e £C�>�P¤@� £¥�×W¤@� �P£ Ã ¢ Ã �s£Ä�@��gC£L^°Ù_ÚÐÛ?®7Ò e £C�>�P¤@� £¥�®7¢ Ã �s£_·Í� �§£Ó�@��g¥£ ���Ó±>Ï>�P£C�Ê%£C¶F¨N¤PÏ��P£¥�Pªs¡��@� ¶F£ Þ ä Ã Ï Ã · £¥�Ê%£C¶F¨N¤PÏ%¢ ÃCÃ £C�P�Ð�@� ¶F£�^c¢Æ«á�P£C¤7�P£C�Pªs¡�Ò � Ã Ï Ã · £C�µëO¦A¨K¤P²¬Y®?�E�P£C�Pª§¡��@� ¶F£ Þ ä Ã Ï Ã · £¥�¬Y®?��� 
sº (C¼�¢ ÃCÃ £C�P�7�@� ¶F£L^c¢Æ«á�P£C¤?�P£C�Pª§¡lÒ � Ã Ï Ã · £C�µëO¦A¨K¤P²èÖ£C�c¦?¨K¤PÔ�¡l¢k�P��¦t� ²§�P� � ±>� �P�<^°±¸� ²>� ¤P£ Ã �@� ¨N��¢Æ·ÁÒÊ%£C�P�µ¢ ´ � � ´ ¨kÅK£C¤P�§£k¢O² �KäNä Ã Ï Ã · £¥�É¸¦?� � Ã ��·Á¢k�P£C� Ã Ï e Ã Ï Ã · £¥�×�� ¤P£y·Á¢O�P£C� Ã Ï � Ã Ï Ã · £¥�
1v� �P�7¡§¤P¨ Ã £C�P�@� � ´ ß Ã Ï Ã · £C�µëO£¾· £¥¶F£C�>�¬j¢ ´ £y�@¦?� �s�>� � ´ ã Ã Ï Ã · £C�µëO¦?¨N¤P²��p¶F£C¶F¨N¤PÏ%¢ ÃCÃ £C�P�P£¥�Èt�ÍÎ ¢O¡§¡¸·Í� Ã ¢O�@� ¨K� ¢O�§² Ã ¤P£k¢O�@� ¨N� 	 Ã Ï Ã · £C�µëO¦?¨N¤P²��p¶F£C¶F¨N¤PÏ%¢ ÃCÃ £C�P�P£¥�
& ������	2�� -f	=8 �+�����	� �+����	�#38 ������
�#��
	�; 6S��� ��;I	��
	���#E/M�>��
��=��	�����B��#E/

� �P�_±§ª§�PÏ�¦t¢Æ� �@� � ´ �PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N�*ËØÐÉ§¬ ª§�P£C�Ð¢Ó±§¤µ¢O� Ã �>¯:¢O�§²¸¯c±l¨Nªs�§²�¢C· ´ ¨K¤@� �P�§¶��P¨Óâl�§²%�P�§£y¶Ó� �>�Í¯¶Äªs¶ Ã ¨N�P�_�P¨Nªs¤7¨O« Þ�� Ã � �@� £C�CËÐç?¢k¤P�s£C�Ð�@� ¶Óª>·Á¢O�P£¥�y�P�s£_� �>�P£C¤µ¢ Ã �@� ¨K�¨O«r¢Ý�PÏ>�P�P£¥¶�¨O« e �±l¨>²>� £C�_ª§�§²s£C¤7�P�§£Ö� �+hlª§£C� Ã £Ä¨O« ´ ¤µ¢CÅK� �µ¢O�@� ¨K��¢Æ·«°¨N¤ Ã £C�?«°¨K¤ e �@� ¶�£¾¯c�P�P£C¡s�Cà�ªs�@� � ´ �P�s£ÄçA¢O¤P�§£C�@¯7`Öª§�_�>� £C¤µ¢O¤ Ã �¸� Ã ¢Æ·tèt¯±l¨>²§ÏÇ¶F£¥�P�s¨>²�Ë~Û7¢O²>� Ü�� �|¢O��� �>�P£ ´ £¥¤�¤µ¢k²¸� Ü.�P¨K¤P�!ÔK£¥¤P�s£¾·°Ë ØÖ�§£¢Æ· ´ ¨K¤@� �P�§¶ � �Ó� �P£C¤µ¢k�@� ÅK£KàA¡l£C¤@«°¨N¤P¶Ó� � ´ ¨K�§£�� �P£¥¤µ¢O�@� ¨K�.¡l£C¤F²>� ´ � �!¨k«�P�§£ Þ Ê ÔN£CÏ>�CËj×e¢O�P£C¤j� �7¢_¶F¨k· £ Ã ª>·Á¢O¤?²§Ï>��¢O¶Ó� Ã �7�@� ¶Äª¸·Á¢k�@� ¨K� Ã ¨K¶Ó¯¡§ªs�@� � ´ � �>�P£C¤@¯7¢k�s²%� �>�P¤µ¢C¯c¶F¨O· £ Ã ª¸· £Ó«á¨K¤ Ã £C�?«°¨N¤7¢Ó�P£C�A¨O«Aã Þ �Ó¦7¢k�P£C¤¶F¨k· £ Ã ª>· £C�CË��@�>�P£¥¤µ¢ Ã �@� ¨N�s�!¢k¤P£ Ã ¨K¶F¡§ª§�P£C²�ªs�@� � ´ ¢O����^�� é Òy¢Æ· ´ ¨k¯¤@� �P�§¶%ËÐÌ Ã £k¢k���P�Pªs²>� £C�_·Á¢O¤ ´ £¾¯c� Ã ¢Æ· £!¨ Ã £Æ¢O��¶F¨kÅK£¥¶F£C�>�P�_±�¢O�P£¥²W¨N�£C²§²sÏ�¢O�§²F±l¨Kª§�§²l¢k¤PÏ Ã ªs¤P¤P£C�>�P�CËE×\£?�@� ¶Äª¸·Á¢k�P£Ä¢ �Kã ��� �Nã � ¨ Ã £k¢k�´ ¤@� ²�Ë|êj¶ �O² d 	�f �@� ¶Äª>·Á¢O�P£C�F£µ· £ Ã �P¤P¨K¶�¢ ´ �§£C�@� Ã ¦7¢CÅK£F¡§¤P¨K¡�¢ ´ ¢O�@� ¨K��P�§¤P¨Kª ´ �$�NÈ³¨K± �P£ Ã �P�CËÇ×\£%�@� ¶Äª>·Á¢O�P£ e äKä ß3e £µ· £ Ã �P¤@� Ã ¢O�§²Ç¶�¢ ´ ¯�§£C�@� Ã ¨K± �P£ Ã �P� Ã ¨N�s�§£ Ã �P£¥²¤µ¢k�s²§¨K¶Ó· ÏNàÓ¦?� �P�~¢ Þ äNå ¡§¤P¨K±�¢O±>�Í·Í� �@Ï�P��¢O�_�§£¾� ´ �>±l¨K¤@� � ´ ¨K± �P£ Ã �P�_¤P£C�@� ²§£Ý� ��²>�ÍÎ�£C¤P£¥�>�y�s¨>²§£C�CË7×\£Ó�@� ¶Äª¸¯·Á¢O�P£Ä�P�§£_� �>�P£C¤µ¢ Ã �@� ¨N�s�y±�£C�@¦?£¥£C�%¨N± �:£ Ã �P�Ö«á¨K¤ ß � �P£C¤µ¢k�@� ¨K�§�CË

� �����)� ��]�� � X �A� ��� � � [ �C�A�
�@�e�P�¸� �F�P£ Ã �@� ¨K��¦?£F£¥ÅK¢C· ªl¢k�P£%�P�§£!¡l£C¤@«°¨N¤P¶!¢O� Ã £%¨k«ÐØj¤P£k¢O²�Ê�¢O¤PÔ>�¢O�§²&ÙÐÚ_Û?®¤Pª§�§�¸� � ´ ¨K�.¨Kª§¤%�@� ¶Äª¸·Á¢k�P£C²�§£C�c¦?¨K¤PÔ�¨O«Ä¦A¨K¤PÔ>�P�µ¢Æ¯�@� ¨K�§�CË É¸ª§±s�P£ Ã �@� ¨K�~ã>Ë Þ �P�Pªs²>� £C�|�P�s£|¡l£C¤@«°¨N¤P¶!¢O� Ã £%� ¶F¡>·Í� Ã ¢O�@� ¨N�s�¨O«A£k¢ Ã ��¨k«?�P�§£F²>�ÍÎ�£C¤P£C�>�_«°¨N¤P¶F�_¨k«?¨kÅN£C¤P�s£Æ¢O²\�P¨O· £C¤µ¢k� Ã £|¢CÎ�¨K¤P²§£C²±>Ï%¡§¤P¨K�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤P�CË,É¸ª§±§�P£ Ã �@� ¨K� ã¸Ë � Ã ¨K¶�¡l¢k¤P£C�y�P�s£y¡�£C¤@«°¨K¤@¯¶!¢k� Ã £|¨O«Ð¨Kª§¤F¨kÅK£¥¤@·Á¢O¡§¡¸� � ´ ¡s¤P¨N�P¨ Ã ¨O· ��¢ ´ ¢C� �s�P���@¦?¨\ÅK£C¤P�@� ¨N�s�!¨k«ÙÐÚ_Û?®_àk¨N�s£?¦?� �P��¢O�§²F¨K�§£?¦?� �P�§¨Kª§�Y¡§¤P£¾«°£C� Ã �>� � ´ Ë?É>ª§±s�P£ Ã �@� ¨K�|ã¸Ë �£CÅN¢Æ· ª�¢O�P£¥�_�P�§£_� ¶F¡l¢ Ã �_¨k«E²¸�ÍÎv£C¤P£C�>�y¢k�P�Pªs¶�¡s�@� ¨N�s�Ä¢k±l¨Kª§�_¶F£¥�P�µ¢ ´ ¯� � ´ ¨kÅK£C¤P�§£k¢k²�àj�§£C�c¦?¨K¤PÔ|±l¢k�s²§¦?� ²s�P��àE¢O�§²\¶F£C¶F¨N¤PÏ%·Á¢O�P£C� Ã Ïe¢O�§²±�¢O�§²s¦?� ²§�P��Ë

� L�N � g�Z��
P �CW�T P'^fT �VZ��! f]�^�W�T#" P']�^fg
ì�� ´ ªs¤P£C�|ã%�P¨ Þ ä%�P�s¨k¦�P�§£!¡l£C¤@«°¨N¤P¶!¢O� Ã £|¨O«Ð�P�s£!ÅN¢O¤@� ¨Nªs�F«°¨N¤P¶F�¨k«y¨kÅK£C¤@·Á¢k¡s¡>� � ´ «°¨N¤F�P�s£�¢O¡§¡¸·Í� Ã ¢O�@� ¨K����� �Ç¨Nªs¤!�Pª>� �P£%¤Pª§�s�>� � ´ ¨N�ÞÆß �s¨>²§£C�Cà7ª§�s²§£C¤!Øj¤P£k¢k²lÊ�¢k¤PÔ>�CË&ìs¤P¨N¶ · £¾«á���P¨\¤@� ´ �>�Cà7�P�§£%±�¢O¤P�¤P£C¡§¤P£C�P£C�>�CÑ
$�%'&)(�*!ØÖ�§£Ä�s¨N�¸¯c¨kÅK£C¤@·Á¢k¡s¡>� � ´ ÅK£C¤P�@� ¨N�W¨k«?�P�§£ÄØj¤P£k¢O²�Ê�¢O¤PÔ>�y¡§¤P¨O¯�P¨ Ã ¨O·°Ë
+,*ÄØ7�§£�ÅN£C¤P�@� ¨K��¦7�§£C¤P£!¢ Ã ¨N¶F¡sª§�µ¢O�@� ¨N��¡s¤P¨ Ã £¥�P�P¨K¤Ó� �Ä¨K�>· Ï ª§�P£C²«°¨K¤ Ã ¨K¶F¡>·Í� Ã ¢k�P£C²�¡s¤P¨N�P¨ Ã ¨O·7¡§¤P¨ Ã £C�P�@� � ´ àE�Pª Ã �e¢O�y�P¤µ¢CÅN£C¤P�@� � ´·Í� �P�P�%¢k�s²&¶�¢O�>� ¡sª>·Á¢O�@� � ´ ¦7¤@� �P£��s¨N�@� Ã £C�CË&Ø7�§£�¶F¨K¤P£�±�¢O�@� Ã¡s¤P¨N�P¨ Ã ¨O·,¢ Ã �@� ¨K�§�!¢O¤P£|¡l£C¤@«°¨N¤P¶F£C² � ���P¨O«°�c¦7¢O¤P£|±>ÏW� �P� Ã ¨N�¸¯�P¤P¨O·Í· £C¤CË
+�-/.0*ÄØ7�s£yÅN£C¤P�@� ¨K�|¦7�s£C¤P£y²>�ÍÎ��Ð¢O¤P£ Ã ¨K¶F¡§ªs�P£¥²%ª§�@� � ´ �P�§£_��¢O¤P²>¯¦7¢O¤P£7�Pª§¡s¡l¨N¤P�7¦?£7¡s¤P¨N¡l¨K�P£KËt®?¨K¶F¡§ªs�µ¢k�@� ¨K��¡§¤P¨ Ã £C�P�P¨N¤P�Ö¨N�¸· Ï¤Pªs� Ã ¨K¶�¡¸·Í� Ã ¢k�P£C²¡§¤P¨K�P¨ Ã ¨O·��µ¢O�PÔ>�CàÄ¦7�¸�Í· £.²¸�ÍÎ ´ £¥�s£C¤µ¢k�@� ¨K�¢O�§²�¢O¡§¡>·Í� Ã ¢O�@� ¨N��¢O¤P£y¡l£¥¤@«°¨K¤P¶F£¥²�±>Ï��P�§£ Ã ª§�P�P¨K¶ È_Ê%Ùp£¥�¸¯´ � �§£KË
12*�ØÖ�§£_ÅN£C¤P�@� ¨K��¦7�§£C¤P£_²>�ÍÎe¡s¤P£¾«á£C� Ã �>� � ´ � �Ð¢O¡§¡¸·Í� £C²\�P¨Ä�P�s£y�P�µ¢k�¸¯²l¢k¤P²�Øj¤P£k¢O²�Ê�¢O¤PÔ>�Ð¡s¤P¨N�P¨ Ã ¨O·°ËyÙ7·Í·j¡§¤P¨K�P¨ Ã ¨k·?¡§¤P¨ Ã £C�P�@� � ´ à�� �>¯Ã · ªs²>� � ´ ²>�ÍÎl¯c¤P£¾·Á¢O�P£¥²�¨N¡l£C¤µ¢k�@� ¨K�§�Cà¸� �E¡l£C¤@«á¨K¤P¶F£C²�±>Ïy�P�s£ Ã ¨K¶Ó¯¡sª§�µ¢O�@� ¨N��¡s¤P¨ Ã £¥�P�P¨K¤P�CË
+�-/12*FØ7�§£ ÅK£C¤P�@� ¨N�p¦7�s£¥¤P£ ¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤P� ¤P£µ·Í� £CÅK£.�P�s£¾� ¤¢O�P�P¨ Ã �Á¢k�P£C²&¡s¤P¨ Ã £C�P�P¨K¤P��¨k«Ä�P�s£�±�¢O�@� Ã ¡s¤P¨N�P¨ Ã ¨O·Ä�µ¢k�PÔ>�CàÐ¢O�§²¡s¤P£¾«á£C� Ã �>� � ´ � �Ä¢O¡§¡¸·Í� £C²�Ë\È?�ÍÎ��F¢k¤P£ ´ £¥�s£C¤µ¢k�P£C²�¢k�s²e¢O¡§¡¸·Í� £¥²� �%�P¨O«á�@¦7¢k¤P£y±>Ï��P�§£y¡§¤P¨K�P¨ Ã ¨k· Ã ¨K�>�P¤P¨k·Í· £C¤P�CË
+�-/1�-�.3*FØ7�s£bÅK£C¤P�@� ¨N� ¦7�§£C¤P£ Ã ¨K¶�¡sª§�µ¢O�@� ¨N� ¡§¤P¨ Ã £C�P�P¨N¤P�²§¨�s¨N�Ó¡l£¥¤@«°¨K¤P¶ ±l¢k�@� Ã ¡s¤P¨N�P¨ Ã ¨O·Ð�µ¢O�PÔ>�Càt¢O�§²�¡s¤P£¾«á£C� Ã �>� � ´ ¢O�§²�l¢k¤P²s¦7¢k¤P£¾¯c�Pªs¡§¡l¨N¤P�P£C²W²>�ÍÎ��,¢O¤P£ Ã ¨N¶Ó±>� �s£¥²�Ë
è7¨K�P£Ä�P�l¢k�yÅK£C¤P�@� ¨N�s�Äç?¢k�P£!¢O�§²e¬Ç²s¨!�§¨K�y¢k�P�Pªs¶�£F¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�¸¯�P¤P¨k·Í· £C¤P�Cà?�P�§£CÏ�¤P£C¡§¤P£C�P£C�>�Ä�P�s£!�P�µ¢k�s²�¢O¤P² ÅN£C¤P�@� ¨K��¨k«7Øj¤P£k¢O²�Ê�¢O¤PÔ>�¢k�s²�Øj¤P£k¢k²lÊ�¢k¤PÔ>�_¦?� �P�%²>�ÍÎ�¡§¤P£¾«°£C� Ã �>� � ´ à�¤P£C�P¡l£ Ã �@� ÅN£¾· ÏKË



Base   I   I+D   P   I+P I+P+D
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Overlap Mode

N
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le
s

TreadMarks Running Time − TSP

100% 99%
96%

100% 99%
96%

busy  
data  
synch 
ipc   
others
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Base   I   I+D   P   I+P I+P+D
0

0.2

0.4
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1

1.2

1.4

1.6

1.8
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x 10
8

Overlap Mode

N
um
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r o

f C
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le
s

TreadMarks Running Time − Water

100% 99%

89%

108% 110%

103%
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data  
synch 
ipc   
others

���������
	IA�26�	��98:���
;<�����=	 �+8�����	��
���+��������� &S	E� �4�������4	�#.8:�(�
�\�+�
	��M����!C	��M&'��	"�(!�)*�+�
,�# -.��)0/

Base   I   I+D   P   I+P I+P+D
0

0.5

1

1.5

2

2.5

3

3.5

4

x 10
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Overlap Mode

N
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s

TreadMarks Running Time − Radix

100% 96%

71%

214%

178%

152%
busy  
data  
synch 
ipc   
others
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Base   I   I+D   P   I+P I+P+D
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

x 10
8

Overlap Mode

N
um
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r o

f C
yc

le
s

TreadMarks Running Time − Barnes

100%
94%

67%

132% 130%

106%
busy  
data  
synch 
ipc   
others
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Ø7�§£Y±�¢O¤P�*� �Ä�P�s£jâ ´ ª§¤P£C�j�P�s¨k¦�£CÜ>£ Ã ªs�@� ¨N�F�@� ¶F£?¨N� Ã £A¢ ´ ¢Æ� �F±§¤P¨O¯ÔK£¥��²§¨k¦7�Ó� �>�P¨Ó±§ª§�PÏ��@� ¶�£Kà>¡�¢ ´ £7«°£C� Ã �Ó·Á¢O�P£¥� Ã ÏNàl�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N��@� ¶F£Kà��P¬E®�¨kÅN£C¤P�s£Æ¢O²�à�¢O�§²�¨K�P�§£C¤Ð¨OÅN£C¤P�§£k¢O²§�CË
Ø7�§£7ç?¢O�P£7£CÜ>£ Ã ªs�@� ¨N�%�@� ¶F£7¤P£C�Pª>· �P�Y«°¨N¤jØj¤P£k¢O²�Ê�¢O¤PÔ>�S^°�P�§£Ö�µ¢k¶F£¢O�Ä� ���P£ Ã �@� ¨K� �KÒy�P�s¨k¦��P�§£ ´ ¤P£Æ¢O�y� ��h�ªs£¥� Ã £\¨O«Ð²�¢O�µ¢%«°£C� Ã �.¢O�§²�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N��·Á¢k�P£C� Ã � £C�Ó� �\�P�s£!¢k¡s¡>·Í� Ã ¢k�@� ¨K�l�F¦A£Ó�P�Pª§²sÏNËF�P¬E®¨kÅK£C¤P�§£k¢k²s�!¢k¤P£%�§¨K��¢O�Ä�@� ´ �>�Íâ Ã ¢O�>�CàÐ±sª§� Ã ¢O�.¢ ÃCÃ ¨Kª§�>�Ó«°¨K¤Äª§¡ �P¨¢O±�¨Kª§� Þ äNå ¨O«Ð�P�§£!£CÜ>£ Ã ª§�@� ¨K�.�@� ¶F£�¢k�Ý� � êr¶ �k²�Ë\Ø7�§£ Ã ¨K�P�F¨k«�@¦?� �§�¸� � ´ àr¢O�§²�²¸�ÍÎ ´ £C�§£C¤µ¢O�@� ¨N��¢O�§²\¢O¡§¡¸·Í� Ã ¢O�@�Á¨K� Ã ¨K�>�P¤@� ±§ª§�P£C�y�P¨±l¨N�P�F�P¬E® ¢O�§²F²�¢O�µ¢?«°£C� Ã �Ó¨kÅK£¥¤P�s£k¢k²s�t¢O�§²Ý� �E¨O«°�P£¥�Ó�@� ´ �¸�Íâ Ã ¢O�>�?«°¨N¤¨Kª§¤y¢k¡s¡>·Í� Ã ¢k�@� ¨>�s�CÕE�P�§£C�P£ Ã ¨N�P�P�y¢ Ã¥Ã ¨Kª§�>�_«°¨K¤ Þ Ë ã¸à 	 Ë ß à �Kä¸Ë ß à Þ ä¸Ë e à
� ß Ë 	 à�¢O�§²��Nä¸Ë � å(¨O«j�P�§£_£¥Ü>£ Ã ª§�@� ¨K�%�@� ¶�£_¨O«�ØÐÉs¬*à>×e¢O�P£C¤Cà�Û7¢O²>� Ülàç?¢k¤P�s£C�Càrêr¶ �k²�à�¢O�§²eÌ Ã £k¢O��àj¤P£C�P¡�£ Ã �@� ÅK£µ· ÏKË!Ø7�s£F�P£ Ã �§�¸� �>ª§£C�F¦A£�P�Pª§²sÏ ª§�Pª�¢Æ·Í· ÏÇ¤P£¥²sª Ã £��P�§£C�P£%¨kÅK£¥¤P�s£k¢k²s�CË�×\£!�s¨k¦�²>� � Ã ª§�P���P�§£¡l£C¤@«á¨K¤P¶!¢k� Ã £y� ¶F¡>·Í� Ã ¢O�@� ¨N�l�Ä¨O«j£Æ¢ Ã ��¨O«j�P�§£Ä�P£ Ã �§�>� �>ªs£C�_� �|�Pªs¤P��Ëì�� ¤P�P�Cà>¦A£ Ã ¨K�§�@� ²s£C¤7�P�§£7¡l£C¤@«°¨N¤P¶!¢O� Ã £Ö� ¶�¡l¢ Ã �?¨O«L¶F¨kÅK� � ´ ±�¢O�@� Ã¡§¤P¨K�P¨ Ã ¨k·*¡§¤P¨ Ã £C�P�@� � ´ ¢C¦7¢CÏÓ«°¤P¨K¶ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K��¡§¤P¨ Ã £C�P�P¨K¤P�CËAØ7�¸� ��P�P¤µ¢O�P£ ´ Ïe¢ÆÎ�£ Ã �P�y�P�s£F�:¬Y®p�@� ¶F£�¡s¤@� ¶!¢k¤@�Í· ÏKË�Ø7�§£Ó�Ð¤P£C�Pª¸· �P�Ä�P�§¨O¦�P��¢O�!�P�¸� �!�P£ Ã �§�¸� �>ª§£�¢Æ· ¨N�s£\¨K�>· ÏÇ¡§¤P¨kÅK� ²s£¥�%�§¨K�>¯@�§£ ´ ·Í� ´ �Á±¸·Á£ ¡l£C¤@¯

«°¨N¤P¶!¢O� Ã £F� ¶F¡§¤P¨kÅK£C¶F£¥�>�P�Ý«°¨N¤Äêr¶ �O²e¢O�§²�ç?¢O¤P�§£C�CË�ØÖ�§£C�P£ ´ ¢Æ� �§�Ã ¨N¶F£_¶�¢Æ� �>· Ï�«á¤P¨K¶�¢Æ· ¶F¨N�P�?£¾·Í� ¶Ó� ��¢O�@� � ´ �P¬E®�¨kÅK£¥¤P�s£k¢k²s� ^cêr¶ �k²lÒ¢k�s²&¤P£C²§ª Ã � � ´ �PÏ>� Ã �§¤P¨K�>��gk¢k�@� ¨K�p�@� ¶F£_^cçA¢O¤P�§£C�µÒ¾Ë&É>Ï>� Ã �§¤P¨K�>��gk¢Æ¯�@� ¨N�W¨kÅK£¥¤P�s£k¢k²W� �_¤P£¥²sª Ã £C²\±l£ Ã ¢kªs�P£�¢�· ¨ Ã Ô��§¨O· ²§£C¤ ^ � �%· ¨ Ã Ô��PÏ>�>¯Ã �s¤P¨N�¸��gÆ¢O�@� ¨K��ÒW¨N¤%¢ ¡§¤P¨ Ã £C�P�P¨N¤�·Á¢ ´N´ � � ´ ±l£C�>� �s²~�P�§£W¨N�P�s£C¤P�C^ � �±�¢O¤P¤@� £C¤Ð�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N��Ò Ã ¢O�!¡§¤P¨ ´ ¤P£C�P�_¦?� �P�§¨Kª§�Ö¶Äª Ã �F� �>�P£C¤@«°£¥¤@¯£C� Ã £y«°¤P¨K¶�¨N�P�s£¥¤Ö¡§¤P¨ Ã £C�P�P¨N¤P�CËÙÐ²s²>� � ´ ¨Kª§¤%��¢O¤P²§¦7¢O¤P£ �Pª§¡§¡l¨K¤P�%«°¨N¤%²>�ÍÎ����P¨�¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�¸¯�P¤P¨k·Í· £C¤P�!¢ Ã �>� £CÅK£C�ÄÅK£¥¤PÏ ´ ¨>¨>² ¡l£¥¤@«°¨K¤P¶!¢k� Ã £Ó«°¨K¤Ä¢C·Í·7¢k¡s¡>·Í� Ã ¢k�@� ¨K�§�CËØ7�§£?¨kÅK£C¤µ¢C·Í·�¡l£C¤@«°¨N¤P¶!¢O� Ã £Y� ¶�¡s¤P¨kÅK£¥¶F£C�>�P�A¢ Ã �¸� £CÅN£C²!±>Ïy� �yÈ ¦?� �P�¤P£C�P¡�£ Ã �Ä�P¨�ç?¢k�P£�¤µ¢k� ´ £Ó«°¤P¨N¶ e �P¨ � � å!Ë!ØÖ�§£F¶F¨N¤P£F�@� ´ �>�Íâ Ã ¢O�>�¡l£¥¤@«°¨K¤P¶!¢k� Ã £Ó� ¶F¡§¤P¨OÅN£C¶F£C�>�P�y¡§¤P¨kÅK� ²s£¥²W±>Ï|�P�¸� �Ð�P£ Ã �§�>� �>ªs£ Ã ¨N¶F£«°¤P¨N¶3¤P£C²sª Ã �@� ¨N�s��� �©²�¢O�µ¢&¢ ÃCÃ £C�P� ¢O�§²©�PÏ>� Ã �s¤P¨N�¸��gk¢k�@� ¨K��¨kÅK£C¤@¯�§£k¢O²§�CËeÈ_¢k�µ¢W¢ ÃCÃ £C�P�y� ¶F¡§¤P¨OÅN£C¶F£C�>�P�|¢k¤P£%¢%²>� ¤P£ Ã � Ã ¨K�§�P£��>ª§£C� Ã £¨k«j��¢ÆÅK� � ´ ��¢O¤P²§¦7¢O¤P£Ð�Pªs¡§¡l¨N¤P�t«á¨K¤ ´ £C�§£C¤µ¢O�@� � ´ ¢k�s²|¢O¡§¡>· ÏK� � ´ ²>�ÍÎ��¢k�s²�àF¶F¨N¤P£W� ¶F¡l¨N¤P�µ¢O�>�@· ÏKà�¢CÅK¨O� ²>� � ´ �@¦?� � Ã ¤P£k¢O�@� ¨N��¢Æ· �P¨ ´ £C�P�§£C¤CËØ7�§£y�@� ¶F£_¤P£��>ª>� ¤P£C²�±>ÏF�P�§£C�P£y²>�ÍÎl¯c¤P£¾·Á¢O�P£¥²�¨K¡l£C¤µ¢k�@� ¨K�§�Ö� �7¤P£C²§ª Ã £C²� �|ãKä>à e-e à ßNß à e-e à 	¸Þ à§¢O�§² ß äNå«°¨K¤jØÐÉ§¬�àN×e¢O�P£C¤Cà{Û7¢O²>� ÜlàlçA¢O¤P�§£C�Càêj¶ �O²�àL¢O�§²�Ì Ã £k¢O��àl¤P£C�P¡�£ Ã �@� ÅK£µ· ÏKà*¦?� �P��¤P£C�P¡�£ Ã �7�P¨F¨Kª§¤yçA¢O�P£y¤P£¾¯



Base   I   I+D   P   I+P I+P+D
0
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1

1.5

2
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Overlap Mode

N
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TreadMarks Running Time − Em3d

100%

93%

61%

95%

84%

57%

busy  
data  
synch 
ipc   
others
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Base   I   I+D   P   I+P I+P+D
0

1

2

3

4

5

6

7

8

9

10
x 10

8

Overlap Mode

N
um

be
r o

f C
yc

le
s

TreadMarks Running Time − Ocean

100%
95%

65%
71%

64%

49%

busy  
data  
synch 
ipc   
others
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