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Ê/Í-Ø/Ñ�ÐRÐ-Ñ�T�Ö Ñ�Ô�Í-Ô�ó�ô�ØaÑ�í�ÏYì¨ì¬Ñ�ÐVÓ£Ô�Ô�Í�ÏYì¨ì¨Ñ�×vÖ ë/Í-Ó¨ì�ÍyØaÑEÔ�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë�Ê�Õ���ÑLíLÍRÔ�Ñ�ë/×�Ô�Ï²ÐDÑ�Ô«îeÊ�ë Ô«Ñ�Õ�ÏYíLêNó
Ò$Ñ�ö�ë Óèëaò Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë_íLìèÏÌÔ�Ô«ÑfÔ²Ó£Ô²ïaÑ�Ð-ÛmÔ�ÓèÚðÓ¬ì£Ï/ÐðÍyÊ>× Ñ�ö�ë Ó£ë/ò{Ð-ÑLò�Ö ì£Ï/Ð íLìèÏÌÔ�Ô«ÑfÔ²Ó£ë{Í-Ø/Ñ ��y3y î�Ð-Ê/ò Ð�Ï/Ú)ñ
Ú�Ó£ëaò²ì£Ï/ë/ò Ö�ÏYò/Ñ/ø;zXÔ«ÑLÑ3J�Ó¨òNó �k{ ó7�¤ë Ô�Í-Ñ�ÏY×®ÊYË}|�~����G�?Ó£ë ��y3y�ø Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë)íLì£ÏYÔ�Ô�Ñ�Ô$Ô�Í�Ï/Ð-Í�Î$Ó¬Í-Ø ������|��7~����G�«ó
È Û�ë ípØ�Ð-Ê ë Ó¬ù�ÏfÍ-Ó¨Ê�ë®íLì£ÏYÔ�Ô�Ñ�Ô�×�Êvë Ê/Í=í�Ö�Ð�Ð-Ñ�ëaÍ�ì¨ÛvØ Ïfï/Ñ�ÍyØaÑ�Óèë�ØaÑ�Ð�Ó¬Í�Ï/ë íLÑ�î�Ð-Ê/î�Ñ�Ð-Í-Ó¨Ñ�Ô$ÊYËõÐ-ÑLò�Ö ì£Ï/Ð$Ê�Õ���ÑLíLÍ�Ê Ð�Ó¨Ñ�ëaÍyÑf×
ì£Ï/ëaò�Ö�ÏYò/ÑfÔ�ó²ô�ØaÑ²Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë Ô�× ÑLíLìèÏaÐ-Ñ�×mÓ£ë>Í-Ø/Ñ²î�Ö/Õ ì¨Ó¨í®Ô«ÑLíLÍ-Ó¨Ê�ë_ÊYËõÍ-Ø/Ñ�Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë íLì£ÏYÔ�Ô%ÏaÐ-Ñ�ÍyØaÑ%Ê ë ì¬Û

�



�	�����������A�9���A�9�B�	���A�A�A�9�5���B�5�
� �B���?�	�1�
�?�9�9���	�?�A���B�5���9�;�k���?� �?��¡W¢��9£��A���B�B�9�W¢5�;¤¦¥
� �A�m���A�§�	�A�;¨���¢�©A�B�A�f�ª�B����«B�W�k��¢k© � �A�����9� � ¢¬���W¢k© � �A����¤¦¥
­ ¢��m�k�W¢�© � �?�¯®�¢��;¨���¢�©A�B�B�_�k¤¦¥

� ����°?�	�W¢$�
±���¢��;¢��A�9���A����²W���?�9³ ´B¢�© � �9�a¥ µ9´¯«�¢9¢ � �	¶���¢��9·¯��¢�¸��;¢9�����º¹	¶;¢��»�	¶�¢E�9�A�B�W¢��¼�	�¼¢k© � �B�½��£B� �	�;�9��¤¾´9µ
±���¢��;¢��A�9���A����²W����¢@© � �B�9����� � ¢�³¯´��9�?�9��¢��¿¥ µB´¯«W¢B¢ �§� �9£B·��;���W�$À � £��@�A��¢��A�	´Bµ

Á ¥

�A�B�9���	�A�?���B���A���¯´��A�B�9���	�A�a¥

©����@�¿���@�?�§�9� ­ �_Â �k¶��B�Ã´B´��9� ­ °¦¤��
ÄBÄ9Ä9ÄBÄ9ÄBÄ�?�9�9���	�?�§ÅÆ��¢5¹¼�A�B�9�	���A�?�������A�	�7¥
ÄBÄ9Ä9ÄBÄ9ÄBÄÁ

JåÓ¨ò�Ö�Ð-Ñ ��Ç È Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ëÈ�VìèÏÌÔ�Ô

Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë Ô=ÎEØ Ó¨ípØ í�Ï/ë Õ�Ñ®í�ÏYì¨ì¬Ñf× ÕaÛmÍyØ�ÐDÑ�ÏY×�Ô�óH6�ÏYíLØ>Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë_í�Ï/ë Ø�Ïfï/Ñ�ÏfÍ�Ú�Ê/Ô�Í�Ê�ëaÑ�î�Ï/Ð�ÏaÚ?ÑLÍ-Ñ�ÐLós��ë
ÏY×�×�Ó¨Í-Ó¨Ê�ë�ø/Ñ�ÏYíLØ+ÊYË�ÍyØaÑbî�Ö/Õ ì¨Ó¨í=ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë Ô6Ú�ÏYÛ²Õ�Ñ=Í�ÏYò/ò/Ñf×�Î�Ó¨ÍyØ®Ï�Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë�ÏfÍ�Í«Ð�Ó£Õ�Ö/Í-ÑRÊYË�ÑfÓ¨ÍyØaÑ�Ð_8;:9<�ø
=?>@<�ø�8;:9< =?>@<�øYÊ�Ð1=A>�< 8�:B<�óAô�ØaÑ�Ô�ÑbÏfÍ¤Í«Ð�Ó£Õ�ÖaÍ-Ñ�Ô�Ï/Ð-Ñ=Ö Ô«Ñf×�Í-Ê?× Ñ�ö�ëaÑEÍ-Ø/Ñ�ï Ó£Ô�Ó£Õ Ó¬ì¨Ó¨Í-Û�ÊÌËhÍ-Ø�Ð-Ñ�ÏY×�ÔkÉYÎ=Ð�Ó¨Í-Ñ�ÔFÍyÊ)Ô«Ø Ï/Ð-Ñ�×
Ú)Ñ�Ú�Ê�Ð-Û/ó
Ê Ö�ÐRÔ�Û Ô�Í-Ñ�Ú8î�Ð-ÊYï�Ó¨× Ñ�Ô�Í-ÎRÊ²Õ�ÏYÔ�Ó¬í=Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë+íLì£ÏYÔ�Ô�Ñ�Ô�ø�Ô�Ñ�Ú�Ï/î�ØaÊ�Ð-Ñ�ÔRÏ/ëa×vÕ�Ï/Ð�Ð�Ó¬Ñ�ÐDÔ�ó�È Ñ�Ú�Ï/î�ØaÊ�Ð-Ñ�ÔRØ�Ïfï/Ñ
Í-ÎRÊ;ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë Ô�ø;ËÈzÍÌ { Ï/ëa×ºÎÏzÍÌ { ø�ÎEØaÑ�Ð-Ñ4ÌéÓ£Ô�ÍyØaÑ�ë/Ö Ú?Õ�Ñ�Ð=Í-Ê_Óèë í�ÐDÑ�ÏYÔ«Ñ+Ê�Ð�× ÑLí�Ð-Ñ�ÏYÔ�Ñ²ÍyØaÑ²íLÊ�Ö ëaÍyÑ�Ð=ÊÌËVÍ-Ø/Ñ
Ô�Ñ�Ú%Ïaî�Ø/Ê�ÐDÑ/óQËÈzÍÌ { Ï/ë/×ºÎXzÐÌ { Ï/Ð-Ñ�Ï/ë�ë Ê/Í�ÏfÍyÑf×;Î�Ó¨ÍyØs=?>@<EÏ/ëa× 8�:B<�ÏfÍ�Í«Ð�Ó£Õ�Ö/Í-ÑfÔbÐ-ÑfÔ«î�ÑLíLÍ-Ó¨ï/ÑLì¨Û/ó?ô�ØaÑÈË Ï/ëa×�Î
Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë Ô�ÊYËhÕ Ó£ë Ï/Ð-Û�Ô�Ñ�Ú�Ï/î�Ø/Ê Ð-Ñ�Ô�Ö Ô�Ö�ÏYì¨ì¬Û)íLÊ�Ð�Ð-ÑfÔ«î�Ê ë/×)ÍyÊ=Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë Ô�Ê�ë ì¨Ê�íLê/ÔføYÎEØ Ó¨ípØ�Ï/Ð-ÑRÖ Ô«Ñf×²Í-Êbî�ÐDÊ/Í-ÑLíLÍ
Ï=í�Ð�Ó¬Í-Ó¨í�ÏYì Ô«ÑLíLÍ-Ó¨Ê�ë�óx� ØaÑ�ë²Ï=ÍyØ�Ð-Ñ�ÏÌ×%ì¨Ê ípêaÔõÏ=ì¨Ê ípê)Ö Ô«Ó£ëaò?Í-Ø/Ñ�Ë ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë�øLÍyØaÑ�=?>�<�Ï/ë�ë Ê/Í�ÏfÍ-Ó¬Ê ë=Ô«î�ÑLíLÓ�öNÑ�ÔFÍyØ ÏfÍ
ÍyØaÑ�î�Ð-ÑLï�Ó¨Ê�Ö ÔRì¨Ê ípê²ØaÊ/ì¨× Ñ�Ð�É Ô�Î=Ð�Ó¨Í-Ñ�Ô�Õ�ÑLíLÊ Ú?Ñ$ï�Ó£Ô�Ó£Õ ì¨ÑEÍ-Ê�ÍyØaÑEÍ-Ø�Ð-Ñ�ÏY×�óAÈ Ó£Ú�Ó¨ì£Ï/Ð-ì¨Û/ø ÎEØ/Ñ�ë+ÍyØaÑ=ÍyØ�Ð-Ñ�ÏY×®ì¨Ñ�Ïfï/Ñ�Ô�Í-Ø/Ñ
í�Ð�Ó¬Í-Ó¨í�ÏYì�Ô�ÑLíLÍ-Ó¨Ê�ë;Ö Ô«Ó£ëaò�Í-Ø/Ñ/Î ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë�ø/ÍyØaÑ38�:B<�Ï/ë�ë ÊaÍDÏfÍ-Ó¨Ê�ë�Ô«îeÑLíLÓ�öNÑ�Ô=ÍyØ Ï�Í$Ô«Ö/Õ Ô�Ñ�TwÖ Ñ�ëaÍ�ÍyØ�ÐDÑ�ÏY×�Ô�Î�Ó¨ì¨ì�Ô�ÑLÑ
Ó¨Í-Ô�ÎEÐ�Ó¬Í-ÑfÔ�ó

 Õ�Ï/Ð�Ð�Ó¨Ñ�Ð�Ø ÏYÔ�Ê�ëaÑ�Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë�øaÑo��ÒÓ<ÓÔ¦Õ�ÖG×���Ö�ÖØÒÐ>�Ö�zÙ8;ÖGÕ�| { øaÎEØ/Ñ�ÐDÑ�8;ÖGÕk| Ó£ÔEÍ-Ø/Ñ?ëaÖ�Ú)Õ�Ñ�ÐRÊYËõÏfÍ¤ÍyÑ�ëa×�Ó£ë/ò+ÍyØ�Ð-Ñ�ÏY×�Ôfó
ô�ØaÑ²Ï�Í¤Í«Ð�ÓèÕ�ÖaÍ-Ñ�ÊYËÏÑo��ÒÚ<ÓÔfÕ�ÖG×���Ö�Ö�ÒÛ>@Ö�zÙ8�ÖªÕ�| { Ó£Ô�8;:9< =A>�<�ó"��ëaÍ�Ö Ó¬Í-Ó¨ï/ÑLì¨Û/ø�ÍyØaÑ38�:B< =?>@<EÏfÍ�Í�Ð�Ó£Õ�ÖaÍyÑ�í�Ïaë ÕeÑ�ÍyØaÊ�Ö ò�ØaÍ
ÊYË�Ô«îeÑLíLÓ�ËXÛ Ó£ë/ò;Ï"8�:B<=Ï/ë/×_ÍyØaÑ�ëvÏL=?>@<�óQ�¤ë_ÍyØ Ó£Ô=í�ÏYÔ�Ñ/ø�ÍyØaÑ?í�ÏYì¨ì¨Ó£ë/ò_ÍyØ�Ð-Ñ�ÏÌ×vÎ�Ó¨ì¨ì6ÕeÑHD«î�Ö/Í¤Í-Óèëaò�F²Ó¨Í-Ô�ÎEÐ�Ó¨ÍyÑfÔÜzgÓ�ó Ñ/ó
Ú�Ï/êaÓèëaò?Í-Ø/Ñ�Ú ï Ó£Ô�Ó£Õ ì¬Ñ { ÎEØaÑ�ë�Ó¨Í�í�ÏYì¨ì¨Ô Ño��ÒÚ<ÓÔfÕ�ÖI×(��ÖØÖ�ÒÛ>@ÖEÏ/ëa×�Î�Ó¨ì¨ìhÕeÑÈD�ò/ÑLÍ¤Í-Óèëaò�F�Ê/Í-Ø/Ñ�Ð�Î=Ð�Ó¨Í-Ñ�Ô�zgÓ�ó Ñ/óåíLÊ/ì¨ì¨ÑLíLÍyÓ£ëaò
í�Ö�Ð�Ð-Ñ�ëaÍ�ì¨Û²ï Ó£Ô�Ó£Õ ì¬Ñ=ÎEÐ�Ó¨ÍyÑfÔ { Î=Ø/Ñ�ë®Í-Ø/Ñ=í�ÏYì¨ì�Ð-ÑLÍ�Ö�Ð�ë Ô�ó
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È�Ø Ï/Ð-Ñ�×®Ú?Ñ�ÚðÊ�Ð-Û?íLÊ ë Ô«Ó£Ô�ÍyÔFÊYË6Ï)Ô�ÑLÍ�ÊYË�Ô�Ø�Ï/ÐDÑ�×²ï/Ï/Ð�Ó£ÏUÕ ì¨ÑfÔ�ø�M{ø�â;øAãmäkä�ä�ÑLÍ-í/ó£óx�#Ó¨ÍyØaÊ�ÖaÍõì¨Ê/Ô�Ô�ÊYË�ò/Ñ�ëaÑ�Ð�ÏYì¨Ó¨Í-Û�ÎõÑ
× ÑLÑ�ÚÃÑ�ÏYípØ ï/Ï/Ð�Ó£ÏYÕ ì¨Ñ?Ï/ë_Ó£ë/Í-ÑLò/Ñ�ÐLó(
 ï Ó£Ô�ÓèÕ ì¨Ñ�Ô�ÑLÍEÊYËaM ÍyÊ;Í-Ø�Ð-Ñ�ÏY×sK«øfÎWå?ø�Ó£Ô?Ï+Ô«ÑLÍ=ÊYËRïÌÏÌìèÖ ÑfÔEÍ-Ø�Ð-Ñ�ÏY×sKEÚ�ÏYÛ
ò/ÑLÍ�Î=Ø/Ñ�ëXKEÐDÑ�ÏY×�Ô�M{ó���ë Ó¨Í-Ó£ÏYì¨ì¬ÛHÎWåÃæuç�è9é?Í-Ê�ÏYì¨ì�Í-Ø�Ð-Ñ�ÏY×�Ô�ó��¤ë;ÍyØaÑ�Ë�Ê/ì¨ì¨ÊYÎ�Ó£ë/ò²×�ÓçÔ�í�Ö Ô�Ô�Ó¬Ê ë�ø�ÎRÑ?Ï/Ð-Ñ�ò/Ê/Ó£ëaò�Í-Ê
×�Ó£Ô�í�Ö Ô�Ô�íLÊ�Ú²î�ÖaÍ�Ï�Í-Ó¨Ê�ë)Î�Ó¨ÍyØaÊ�ÖaÍ�Ð�ÏYíLÑ=íLÊ�ë/×�Ó¨Í-Ó¨Ê�ë Ô�ÏfÍ�ö�ÐDÔ�Í�óAÙ;Ê�ÐDÑE× ÑLÍ�ÏYÓ¨ì¬Ô$í�Ï/ë�ÕeÑ=ËXÊ Ö�ëa×�Ó£ë Ô«ÑLíLÍ-Ó¨Ê�ëê��ó
� ØaÑ�ë#ÏéÍyØ�Ð-Ñ�ÏY×#îeÑ�Ð¤Ë�Ê�Ð�Ú�Ô�Ïs8;:9<�ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ëWëbÊ ë{Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë>Ê Õ5��ÑLíLÍ4P$ø�Ó¨Í;ÏYì¨Ô�Ê>ò/Ó¨ï/Ñ�Ô®ÍyØaÑvÖ�î�×�ÏfÍyÑ
Ó£ëaËXÊ Ð�Ú�Ï�Í-Ó¨Ê�ë®Ê�ë_Ô«Ø Ï/Ð-Ñf× Ú)Ñ�Ú�Ê�ÐDÛ�Í-ÊoP�ó"� Ø/Ñ�ë>Ï®Í-Ø�Ð-Ñ�ÏY×mî�Ñ�Ð¤Ë�Ê�Ð�ÚðÔ�=?>@<�Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë+Ê�ë>Ï®Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë
Ê�Õ���ÑLíLÍ�ø/Í-Ø/Ñ=ÍyØ�Ð-Ñ�ÏÌ×·ÏYì¨Ô�Ê�Ê�Õ Í�ÏYÓ£ë ÔRÏYì¨ìhÖ�îe×wÏfÍ-Ñ�ÔFÍyØ ÏfÍõØ Ï�ïaÑEÕ�ÑLÑ�ë®î�Ö/ÍRÊ�ëXP Ô�Ê)ËyÏ/ÐLó_�gË6Ï)Í-Ø�Ð-Ñ�ÏY×XK ë ÎEÐ�Ó¨Í-Ñ�Ô�ì²Í-Ê
M{ø ÍyØaÑEï Ó£Ô�ÓèÕ ì¨Ñ�Ô�ÑLÍRÊYË7M ÕeÑLíLÊ�Ú)Ñ�Ô�ç5ì�é�ó1�gË6ÏUËXÍ-Ñ�ÐNK ë îeÑ�Ð¤ËXÊ Ð�Ú�Ô�ÏC8;:9<RÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë?Ê ë²Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ëðÊ�Õ���ÑLíLÍ
P�øCë Ê�Ê/Í-Ø/Ñ�ÐFÍ-Ø�Ð-Ñ�ÏY×�Ô�ÎEÐ�Ó¨Í-ÑEÍ-ÊXM øeÍyØaÑ�ë®Ó�Ë�Ô�Ö/Õ Ô«Ñ�T�Ö Ñ�ëaÍ�ì¨Û;ÍyØ�Ð-Ñ�ÏÌ× Kîí?îeÑ�Ð¤Ë�Ê�Ð�Ú�ÔRÏ/ëX=?>@<RÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë�Ê�ëoP$ø�ÎWå
Í-Ê�ÍyØ�Ð-Ñ�ÏY× Kïí=Ó£Ô3ç5ì�é�ó
JåÓ¬òCó � Ô«Ø/ÊYÎ�Ô=Ï+ËyÐ�ÏYò�Ú)Ñ�ëYÍRÊYËõÏ®Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë®íLì£ÏYÔ�Ô�ÎEØ Ó¨ípØ ×�Ñ�ö�ëaÑ�Ô�Ï�Õ�Ö	ð�Ñ�Ð$ËXÊ�Ð=Ï;î�Ð-Ê ×wÖaíLÑ�Ð¤ñ�íLÊ�ë Ô�Ö�Ú)Ñ�Ð
Ô�Í-Û ì¬Ñ;î�Ð-Ê/ò Ð�Ï/Ú;ó ��ë Í-Ø Ó£Ô�Ñ��wÏaÚ²î ì¨Ñ/ø�ÍyØaÑ;Õ�Ö	ð�Ñ�Ð)Ô�Í-Ê�Ð-ÑfÔ%î�ÊaÓèëaÍ-Ñ�Ð-Ô?Í-Êmî�Ð-Ê ×wÖaíLÍ-Ô?Ó£ë Ô«Ø Ï/Ð-Ñf×�Ú)Ñ�Ú�Ê�Ð-Û/óvô$Ø/Ñ�Ð-Ñ
Ï/Ð-Ñ�Í-ÎRÊ�Ê/îeÑ�Ð�ÏfÍyÓ¨Ê�ë Ô=Ê�ë_ÍyØaÑ²Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë íLì£ÏYÔ�Ô�ø_ñ�:B<�ò�<S>�ó3ñ�<ÐÖ�z { Ïaë/×áô�>@<�ò�<S>�ó3ñ�<ÐÖ�z { óÈñ�:B<�ò�<S>@óQñ�<ÐÖ�z { Ó£Ô
Ï/ë�ë Ê/Í�ÏfÍ-Ñ�×>Î�Ó¨ÍyØõ8;:9<?Õ�ÑLí�ÏfÖ Ô«Ñ®ÍyØaÑ;Ö�î�×�Ï�Í-Ñ�Ú�ÏY× Ñ;Õ/Û�î�ÐDÊ�×�Ö/íLÑ�ÐDÔ�Ô«Ø/Ê Ö ì¬×#ÕeÑ�ï Ó£Ô�Ó£Õ ì¬Ñ;ÕaÛmíLÊ�ë Ô«Ö Ú)Ñ�Ð-Ô�ó>ô�Ø/Ñ
Ð-ÑLÍ�Ö�Ð�ë�ï/ÏYì£Ö ÑEÊYË
ñ�:9<�òØ<S>@ó3ñ�<ÐÖ�z { Ó£ë/×�Ó¨í�ÏfÍ-Ñ�Ô�ÎEØaÑLÍyØaÑ�Ð�Í-Ø/Ñ®Õ�Ö	ð�Ñ�Ð�ÓçÔ�Ë�Ö ì¬ì�ó¾ô�>�<�ò�<S>@óQñ�<ÐÖ�z { Ó£Ô�Ï/ë�ë Ê/Í�ÏfÍ-Ñ�×;Î�Ó¨ÍyØõ=?>�<=Õ�ÑLí�ÏfÖ Ô«Ñ²Í-Ø/Ñ
Ð-Ñ�T�Ö Ñ�Ô�Í-Ó£ëaò Í-Ø�Ð-Ñ�ÏY×{ë/ÑLÑf×�Ô�ÍyÊ>Ô�ÑLÑ;ÎEØ Ï�Í?î�ÐDÊ�×�Ö/íLÑ�ÐDÔ?ÎEÐ�Ó¨ÍyÑ/ómô$Ø/Ñ;Ð-ÑLÍ�Ö�Ð«ëaÑ�× ïÌÏÌìèÖ Ñ®ÊYË4ô�>@<�ò�<S>�ó3ñ�<ÐÖ�z { Ó£Ô²Í-Ø/Ñ
î�ÊaÓèëaÍ-Ñ�ÐFÊYË6Ï/ë;Ïfï/ÏYÓ¨ì£ÏUÕ ì¨ÑEî�ÐDÊ�×�Ö/íLÍFÊ�ÐRÏ²ë/Ö ì¨ì�îeÊ/Ó£ë/Í-Ñ�ÐFÓ�Ë6Ñ�Ú²î Í-Û/ó

ö ÷Q* æ�0�.
ä�á�Þ"ø�æ�ø�ßA.AÞ�äfù

ô�ØaÑ�Ñ�� ÑLí�Ö/Í-Ó¨Ê�ë�ÊYË�Ï ÍyØ�Ð-Ñ�ÏY×+Ê�Ð�Ï Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë�Ê�Õ���ÑLíLÍ�Ó¨Í-Ô«ÑLì�Ë�ÓçÔõÔ�Ñ�T�Ö Ñ�ë/Í-Ó£ÏYì�ó�ô�ØaÑEÖ�îe×wÏfÍ-Ñ�ÔFÊYË�Ê�ë/Ñ$ÍyØ�Ð-Ñ�ÏY×
ÎEØ Ó¨íLØ%îeÑ�Ð¤Ë�Ê�Ð�Ú�Ô�Ï(8�:B<�Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë$Ê�ë�Ï=Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë=Ê�Õ���ÑLíLÍaP$ø/Ï/Ð-ÑFï�Ó£Ô�Ó£Õ ì¨Ñ�Í-ÊbÏ/ë ÊaÍyØaÑ�Ð�Í-Ø�Ð-Ñ�ÏY×�ø�K«øYÎ=Ø Ó¬íLØ
Ô«Ö/Õ Ô�Ñ�T�Ö Ñ�ë/Í¤ì¬Û®î�Ñ�Ð¤Ë�Ê�Ð�Ú�ÔN=?>@<AÊ/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë�Ê�ëXP�ó
��ë ÍyØ Ó£Ô=Ô�ÑLíLÍyÓ¨Ê�ë�øeÎõÑ?ÏaÐ-Ñ�ò/Ê/Ó£ëaò²Í-Ê�× Ñ�ö�ë/Ñ)ÍyØaÑ?Ð-ÑLì£ÏfÍyÓ¨Ê�ë;ÕeÑLÍ-ÎõÑLÑ�ë+ÍyØaÑ�Ñ�� ÑLí�Ö/Í-Ó¨Ê�ë;ÊÌË÷Ï®î�Ï/Ð�ÏYì¨ì¨ÑLì�î�Ð-Êaò�Ð�Ï/ÚkÏ/ë/×
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ÎEØaÑ�Ð-Ñ3Î8Ó£Ô�Í-Ø/Ñ�Ô�ÑLÍ�ÊYË6î�Ø ÏYÔ�Ñ�ÔEÏaë/×IH Ó£ÔEÍ-Ø/Ñ�Ô�ÑLÍRÊYËAÑ�×�ò/ÑfÔ�íLÊ�ë�ëaÑLíLÍyÑf×vÕ/Û®Í-ÎRÊ%î�Ø ÏYÔ«ÑfÔ�ó�ô�ØaÑ�ï Ó£Ô«Ó£Õ Ó¨ì¨Ó¨ÍyÛ;ÊÌË6Ï
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Ê/î�Ñ�Ð�Ï�Í-Ó¨Ê�ë�ó�È ÑLÑ/J�Ó¨òNóW��zÐ� { ó
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Í-Ø/Ñ=Ô�Û�ë ípØ�Ð-Ê ë Ó¬ù�ÏfÍ-Ó¨Ê�ë)Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë�øUÏaë/×JO R Ó£Ô�Í-Ø/Ñ�Ð-ÑLíLÑ�Ó¨ï Ó£ë/ò�î�Ø ÏYÔ�ÑEÊÌË�ÍyØaÑEÔ�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë?Ê Õ5��ÑLíLÍ�óAÈ ÑLÑ
JåÓ¨ò4��zÐ� { ó
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Ó£ë/ï/Ê êYÑ�ÔFÍyØaÑ�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë)ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë�ó�È ÑLÑ/J�Ó¨ò ��zÓ� { øYÑf×�ò/ÑUK M�Z
M NZ ó

��ó�ô�Ø�ÐDÑ�ÏY×WS�Ó£ë/ïaÊ�êYÑ�ÔRÏ)Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë)ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë?Î$Ó¬Í-Ø²Í-Ø/Ñ(=?>�< 8;:9<õÏfÍ�Í�Ð�Ó£Õ�ÖaÍyÑ/óf�¤ë®ÍyØ Ó£ÔRí�ÏYÔ�Ñ�Í-Ø/Ñ�Ð-Ñ�Ï/Ð-Ñ
Í-ÎRÊ?Ñf×�ò/Ñ�Ô Ç
z�Ï { O²ÓçÔEÍ-Ø/Ñ�î�Ø�ÏYÔ�Ñ=ÊYË�ÍyØ�Ð-Ñ�ÏÌ×IS�Ñ�ëa×�Ó£ë/ò®Î�Ó¨ÍyØ®Í-Ø/Ñ)Ô�Û�ë ípØ�Ð-Ê ë Ó¬ù�ÏfÍ-Ó¨Ê�ë�Ê/î�Ñ�Ð�Ï�Í-Ó¨Ê�ë�ø Ï/ë/×IO R Ó£Ô=ÍyØaÑ?î�Ø ÏYÔ«Ñ
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ô�ØaÑ�Ô«ÑLÍ$ÊYË6Î=Ð�Ó¨Í�Í-Ñ�ë+ï/ÏYì£Ö Ñ�Ô�ï Ó£Ô�ÓèÕ ì¨Ñ)ÍyÊ+ÍyØaÑ%Ð-Ñ�ÏY×;Ê/îeÑ�Ð�ÏfÍyÓ¨Ê�ësÕI8mÓ£Ô�í�ÏYì¨ì¨Ñ�×>ÍyØaÑL=kÒÙ�ØÒ�j�~�>3��>�<�ÊÌË(ÕI8Aóa
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Í-Ê²ÍyØaÑ�ÍyØ�ÐDÑ�ÏY×�óa
=ì¨ì6Ö�îe×wÏfÍ-Ñ�Ô$Ê�ë®Ô«Ø Ï/Ð-Ñ�×vÚ)Ñ�Ú�Ê Ð-Û�ï�Ó£Ô�Ó£Õ ì¨Ñ�ÍyÊ®ÍyØaÑ�Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë�Ê Õ5��ÑLíLÍEÕeÑ�ËXÊ�ÐDÑEÓ¨Í�Ð-Ñ�î ì¨Ó¬ÑfÔ
Ï/Ð-Ñ�ÏYì¨Ô�Ê)ï�Ó£Ô�Ó£Õ ì¨Ñ�ÍyÊ)ÍyØaÑEÍ-Ø�Ð-Ñ�ÏY×;ÏfË�ÍyÑ�Ð÷ÍyØaÑEÍ-Ø�Ð-Ñ�ÏY×�ÐDÑLíLÑ�Ó¨ï/Ñ�ÔRÍ-Ø/Ñ�Ð-Ñ�Ô�î�Ê�ë Ô�Ñ�ËyÐDÊ�Ú ÍyØaÑEÔ�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë?Ê Õ5��ÑLíLÍ�ó
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ÏfË�Í-Ñ�ÐAÍyØaÑ�Ê�Õ���ÑLíLÍVÐDÑ�î ì¬Ó¨ÑfÔ�Í-Ê%Í-Ø/Ñ�Í-Ø�Ð-Ñ�ÏY×�ó


Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë®Ê/î�Ñ�Ð�Ï�Í-Ó¨Ê�ë+í�Ï/ëvÕeÑ?Î�Ó¨Í-Ø/Ê�ÖaÍ�Ï/ë/Û;ÏfÍ�Í«Ð�Ó£Õ�Ö/Í-Ñ/ó���ë_Ô«ÖaípØ í�ÏYÔ«Ñ/øCÍyØaÑ%Ö�îe×wÏfÍ-Ñ�Ô=ÊYË�Í-Ø/Ñ)ÍyØ�Ð-Ñ�ÏY×
Ï/Ð-Ñ�ë Ê/ÍRï Ó£Ô«Ó£Õ ì¨Ñ�Í-Ê�ÍyØaÑ�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë)Ê�Õ���ÑLíLÍ�Î=Ø/Ñ�ë+Ó¨ÍEî�Ñ�Ð¤Ë�Ê�Ð�ÚðÔAÍyØaÑ�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë)ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë�ó
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��ë®Í-Ø/Ñ�í�Ö�Ð�Ð-Ñ�ë/ÍFÓ£Ú²î ì¨Ñ�Ú?Ñ�ëaÍ�ÏfÍyÓ¨Ê�ë�øfÊ�ë®Ñ�ÏYíLØ®î�Ð-Ê�íLÑfÔ�Ô�Ê�ÐFÍ-Ø/Ñ�Ð-Ñ�Ï/Ð-Ñ=Í-ÎRÊ%î�Ð-Ê íLÑ�Ô�Ô�Ñ�Ô$Óèë®íLØ Ï/Ð-ò/Ñ�ÊÌË�ÍyØaÑ�íLÊ�Ú²î�ÖaÍ�Ïfñ
Í-Ó¨Ê�ë�ó Ê ë/ÑEî�ÐDÊ�íLÑfÔ�Ô�ø ÍyØaÑ�ÍyØ�ÐDÑ�ÏY×�ø/Ó£Ô�Ö Ô�Ñ�×®Ë�Ê�Ð�ÍyØaÑ=íLÊ�Ú²î�ÖaÍDÏfÍ-Ó¨Ê�ë)ÊYË�ÍyØaÑbÏaî�î ì¨Ó¨í�ÏfÍyÓ¨Ê�ë�ó�ô$Ø/Ñ�ÊaÍyØaÑ�Ð�î�Ð-Ê íLÑ�Ô�Ôfø�Í-Ø/Ñ
Ô�Û Ô�Í-Ñ�Ú8Ô�Ñ�Ð-ï/Ñ�ÐLøCÔ«Ñ�ÐDï/Ñ�Ô�Í-Ø/Ñ�Ð-Ñ�TwÖ ÑfÔ�Í-Ô=ËXÊ Ð�Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë;Ïaë/×mÐ-Ñ�T�Ö Ñ�Ô�Í-Ô$ËXÊ Ð�Í-Ø/Ñ²Ú�Ê/Ô�ÍbÐ-ÑLíLÑ�ëaÍ�Ö�î�×�Ï�Í-ÑfÔ�ÊYË
Ï;î�ÏYò/Ñ)ÊYË�Ô«Ø Ï/Ð-Ñf× Ú)Ñ�Ú�Ê�Ð-Û/ó��>Ñ²Î�Ó¨ì¨ì���Ö Ô�ÍbÕ�Ð�Ó¨Ñ�!NÛv× Ñ�Ô�í�Ð�Ó£Õ�Ñ)Ê�Ö�Ð=Ó£Ú²î ì¨Ñ�Ú?Ñ�ëaÍ�ÏfÍ�Ó¨Ê�ë®ÊYË�Í-Ø/Ñ)Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë
Ê�Õ���ÑLíLÍyÔføwÏaë/×;ë Ê/ÍRò/Ê�Ó£ë/Í-Ê²Í-Ø/Ñ=×�ÑLÍ�ÏYÓ¨ì¨Ô�ÊYË�Ê�Ö�ÐRÓ£Ú²î ì¨Ñ�Ú)Ñ�ë/Í�ÏfÍ�Ó¨Ê�ë)ÊYËAÔ«Ø Ï/Ð-Ñ�×®Ú?Ñ�ÚðÊ�Ð-Û/ó
6�ÏÌípØ+Ô�Û�ë ípØ�Ð-Ê ë Ó¬ù�ÏfÍ-Ó¨Ê�ë)Ê�Õ���ÑLíLÍ�Ð-ÑfÔ«Ó¨× Ñ�Ô�Ê ë®Ê�ë/Ñ=ÊYË�Í-Ø/Ñ=Ô�Û Ô�Í-Ñ�Ú
Ô�Ñ�Ð-ï/Ñ�Ð-Ôfó76AïaÑ�Ð-Û�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë�Ê�Õ���ÑLíLÍVØ ÏYÔ
Ï?Ö ë Ó TwÖ Ñ=Ó¨×·ëaÖ�Ú)Õ�Ñ�ÐAÏ/ëa×²Ñ�ÏYíLØ²Ú)ÑLÍyØaÊ�×�Ó£ë�Í-Ø/ÑEî�ÖaÕ ì¬Ó¨í=Ô«ÑLíLÍ-Ó¨Ê�ë)ÊYË�ÍyØaÑ�Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë=íLì£ÏYÔ�ÔõÓçÔõÏYÔ�Ô�Ó¨ò�ëaÑ�×²Ï/ë
Ó¨× ë/Ö Ú?ÕeÑ�ÐLóN� ØaÑ�ëvÏ�Í-Ø�Ð-Ñ�ÏY×vÏYíLíLÑfÔ�Ô«ÑfÔEÏ²Ú)ÑLÍyØaÊ ×;ÊYË6Ï+Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë�Ê�Õ���ÑLíLÍ�ø�ÍyØaÑ�ÍyØ�ÐDÑ�ÏY×;Ó¨ÍyÔ�ÑLì�Ë�Ô«Ñ�ëa×�Ô�Ï
Ú)Ñ�Ô�Ô�ÏYò/Ñ�Í-Ê�Ó¨Í-Ô�ì¨Ê í�ÏYì�Ô�Û Ô�Í-Ñ�Ú1Ô�Ñ�Ð-ï/Ñ�Ð�ÏYÕ�Ê�ÖaÍAÎEØ Ó¨ípØ)Ê�Õ���ÑLíLÍ�Ï/ëa×%Ê/îeÑ�Ð�ÏfÍyÓ¨Ê�ë=Ó¨ÍFÓ£Ô�ÏYíLíLÑ�Ô�Ô«Ó£ëaòNóAô�Ø/ÑRì¨Ê í�ÏYì�Ô�Û Ô�Í-Ñ�Ú
Ô�Ñ�Ð-ï/Ñ�ÐRî�Ð-Ê íLÑ�Ô�Ô�Ñ�Ô=ÍyØaÑ?Ð-Ñ�T�Ö Ñ�Ô�Í�Ó�Ë�Í-Ø/Ñ�Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ëðÊ�Õ���ÑLíLÍEÐDÑ�Ô�Ó¬× Ñ�Ô=ì¨Ê�í�ÏÌì¬ì¨Û/ó Ê ÍyØaÑ�Ð-Î�Ó£Ô�ÑEÓ¨Í$ËXÊ Ð-Î�Ï/Ð-×�Ô�Í-Ø/Ñ
Ð-Ñ�T�Ö Ñ�Ô�ÍRÍ-Ê�ÍyØaÑ?Ð-Ñ�Ú�Ê/Í-Ñ�Ô�Û�Ô�Í-Ñ�Ú Ô«Ñ�Ð-ïaÑ�ÐAÎEØaÑ�Ð-Ñ=ÍyØaÑ�Ê�Õ���ÑLíLÍ�Ð-ÑfÔ«Ó¨× Ñ�Ô�ó
������|��_~ �5�G�ØÉ ÑfÔõÏ/Ð-ÑRÎEÐ�Ó¨Í�Í-Ñ�ë?ÕaÛ?Í-Ø/Ñ�î�Ð-Êaò�Ð�Ï/Ú²Ú Ñ�ÐLóW
 î�Ð-Ñ�î�Ð-Ê íLÑ�Ô�Ô�Ê�Ð�ò/Ñ�ëaÑ�Ð�ÏfÍ-Ñ�Ô�Í-ÎõÊ$íLìèÏÌÔ�Ô«ÑfÔõÕaÛ%î�Ï/ÐDÔ«Ó£ëaòEÓ¨Í�øaÊ�ë/Ñ
Ó£Ô=Ë�Ê�ÐRÍ-Ø�Ð-Ñ�ÏY×�Ô�Ï/ë/×_ÍyØaÑ�Ê/ÍyØaÑ�ÐRÓ£Ô=Ë�Ê�Ð$Ô�Û�Ô�ÍyÑ�Ú Ô«Ñ�Ð-ïaÑ�Ð-Ô�óEô$Ø/Ñ)íLìèÏÌÔ�Ô=ËXÊ Ð�Í-Ø�Ð-Ñ�ÏY×�Ô=íLÊ�ë/Í�ÏYÓ£ë Ô�Ê ë ì¬Û;Í-Ø/Ñ²Ú)ÑLÍyØaÊ ×�Ô
× ÑLíLìèÏaÐ-Ñ�× Ó£ëmÍ-Ø/Ñ²î�Ö/Õ ì¨Ó¨í�Ô�ÑLíLÍ-Ó¨Ê�ë>ÊYËRÍyØaÑ²Ô�Û�ë ípØ�Ð-Ê ë Ó¬ù�ÏfÍ-Ó¨Ê�ë;íLì£ÏYÔ�Ô«ÑfÔ�óvô�ØaÑ�Ë�Ö�ë íLÍ-Ó¨Ê�ë>ÊYË�Í-Ø/ÑfÔ«Ñ²Ú)ÑLÍyØaÊ�×�Ô�ÓçÔ%Í-Ê
íLÊ�Ú²îeÊ/Ô�ÑbÏ�Ú)Ñ�Ô�Ô�ÏYò/Ñ=ÍyÊ�Í-Ø/Ñ�Ô�Û Ô�Í-Ñ�Ú
Ô�Ñ�Ð-ï/Ñ�ÐRÏ/ëa×®ÎVÏÌÓ¬ÍFË�Ê�ÐAÍ-Ø/Ñ?ÐDÑ�Ô«îeÊ�ë Ô«Ñ$ËyÐ-Ê�Ú ÍyØaÑEÔ�Ñ�Ð-ï/Ñ�ÐFÓ�Ë�ë/ÑLíLÑfÔ�Ô«Ï/Ð-Û/ó
ô�ØaÑ�ò/Ñ�ëaÑ�Ð�ÏfÍyÑf×�íLì£ÏYÔ�Ô�Ë�Ê�ÐRÔ�Û Ô�Í-Ñ�ÚkÔ«Ñ�ÐDï/Ñ�Ð-Ô�Ø�ÏÌÔ�ÍyØaÑ?ÏYíLÍ�Ö�ÏYì�íLÊ�× Ñ�Ë�Ê�ÐRÍ-Ø/Ñ?Ö Ô�Ñ�Ð¤ñ�× Ñ�ö�ë/Ñf× Ú)ÑLÍyØaÊ ×�ÔõÊÌË6Í-Ø/Ñ�Ô�Û�ëañ
íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë)íLì£ÏYÔ�Ôføwî ì£Ö ÔRÔ�Ê�Ú)Ñ�Ñ�� Í«Ð�Ï=Ê/îeÑ�Ð�ÏfÍyÓ¨Ê�ë ÔåË�Ê�ÐAíLÊ�Ú+Ú?Ö ë Ó¬í�ÏfÍ-Ó£ë/ò)ÍyØaÑEÐ-ÑfÔ«Ö ì�Í-ÔEÏ/ëa×²Í-Ø/Ñ=Ó£ëaËXÊ�Ð�Ú%ÏfÍ-Ó¨Ê�ë=Ë�Ê�Ð
Ö�î�×�ÏfÍ-Óèëaò²Ô«Ø Ï/Ð-Ñf×·Ú)Ñ�Ú�Ê Ð-Û/ó

s &º.Aà�n�á�à�*�)�Þ�ä7.

ô�ØaÑ î ì£ÏfÍ-Ë�Ê�Ð�Ú�ÎRÑ Ö Ô�Ñ�×#Í-Ê ÑLï/ÏYì£Ö�Ï�Í-ÑvîeÑ�Ð¤ËXÊ Ð�Ú�Ï/ë íLÑ·ÏaÐ-Ñvý¯þa�RÔ+Î�Ó¨ÍyØ¼þ�Ñ�ë/Í-Ó£Ö Ú þ�Ð-Ê î�Ð-Ê�íLÑfÔ�Ô�Ê�ÐDÔ�Ï/ëa×»���
Ù®ÑLò�ÏYÕaÛ�Í-Ñ�Ô�#�
�Ù íLÊ�ë�ëaÑLíLÍ-Ñ�×;Õ/Û;Õ/Û � è�è/Ù_Õ�î Ô�6AÍ-Ø/Ñ�Ð�ëaÑLÍ�óf#RÑ�î�Ê Ð-Í-Ñ�×®ÍyÓ£Ú)Ñ�Ô�Ï/ÐDÑEÎ�ÏYì¨ì�íLì¨Ê�íLê²Í-Ó£Ú)Ñ�Ô�ó
�>Ñ²î�Ð-Ñ�Ô�Ñ�ë/Í�îeÑ�Ð¤ËXÊ Ð�Ú�Ï/ë íLÑbÐDÑ�Ô«Ö ì�ÍyÔ$Ë�Ê�ÐRíLÊ�Ú²î�ÖaÍ�ÏfÍyÓ¨Ê�ë ÔFÊYË�ÍyØaÑ%Ù_Ï/ëa×�ÑLì¨Õ�Ð-Ê/ÍRÔ«ÑLÍfó��>Ñ?íLØ/ÊaÔ«Ñ)ÍyØaÑ?ÙvÏ/ëa×�ÑLì¨Õ�Ð-Ê/Í
íLÊ�Ú²î�ÖaÍ�ÏfÍyÓ¨Ê�ë_Õ�ÑLí�ÏfÖ Ô«Ñ®Ó¨Í%ÓçÔðÐDÑLìèÏfÍ-Ó¨ï/ÑLì¨Û>Ñ�ÏYÔ�ÛmÍ-Ê Ö ëa×�Ñ�Ð-Ô�ÍDÏaë/×�Ïaë/× Ó¨ì¬ì£Ö Ô�Í�Ð�ÏfÍyÑfÔ?Í-Ø/Ñ�Ö Ô�Ñ®ÊYË�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¨Ê�ë
Ê�Õ���ÑLíLÍyÔRÎRÑLì¨ì�ó6ô$Ø/Ñ�ÏYì¨ò/Ê�Ð�Ó¨ÍyØ�Ú
Ö Ô�Ñ�×®ÍyÊ�íLÊ�Ú+î�Ö/Í-Ñ�Í-Ø/Ñ�ÙvÏ/ëa× ÑLì¬Õ�Ð-Ê/ÍAÔ�ÑLÍRÓ£ÔRÍ�Ï/êYÑ�ë)ËyÐ-Ê Ú8ú�t�û�È�þ��fÿyø Ï/ë/×®Î�Ó¨ì¨ì�Õ�Ñ
Õ�Ð�Ó¬Ñ�!NÛ®× Ñ�Ô�í�Ð�Ó£Õ�Ñ�×;ØaÑ�Ð-Ñ/ó
ô�ØaÑ?î�Ð-Ê/Í-Ê íLÊ/ì�ÎRÑ?Ö Ô«Ñ�Í-Ê²Ó£Ú²î ì¨Ñ�Ú)Ñ�ë/ÍRÍ-Ø/Ñ?Ú)Ñ�Ú�Ê�ÐDÛðÚðÊ�× ÑLì�Ó£ÔEí�ÏÌì¬ì¨Ñf×vÔ�Óèëaò/ì¨Ñ?ÊYÎEëaÑ�Ð�î�ÐDÊ/Í-Ê�íLÊ/ì�ú��vu�þ���ÿyó�È Ó£ëaò/ì¨Ñ
ÊYÎEëaÑ�Ðõî�ÐDÊ/Í-Ê�íLÊ/ì�ÓçÔbÏYì¨Ô�Ê®Ï²Ú?Ö ì�ÍyÓ£î ì¨Ñ?Î=Ð�Ó¨Í-Ñ�Ð�î�Ð-ÊaÍyÊ íLÊ/ì�ú�������þ��Yø*u���Ò���þ��³ÿyóVJ Ê ÐRÑ�ÏYíLØ;î�ÏYò/Ñ�Ê�ë®Ô«Ø Ï/Ð-Ñf×·Ú)Ñ�Ú)ñ
Ê�Ð-Û+ÍyØaÑ�Ð-Ñ�Ó£ÔEÏ²î�ÏÌò/ÑEÊYÎEëaÑ�ÐFÎEØ Ó¨ípØ;êÌÑLÑ�î Ô�ÍyØaÑEí�Ö�Ð�Ð-Ñ�ë/ÍRï/Ñ�ÐDÔ«Ó¨Ê�ë+ÊYËAÍyØaÑ?î�ÏYò/Ñ�Ï/ë/×;Ô�Ñ�Ð-ï/ÑfÔ�Ð-Ñ�ÏY×vÐ-Ñ�T�Ö Ñ�Ô�ÍFËyÐ-Ê Ú
Ê/Í-Ø/Ñ�Ð÷ÍyØ�Ð-Ñ�ÏY×�Ôfóf�>ÑbÏÌì¬Ô�Ê%Ð�Ö ë²Í-Ø/Ñ=î�Ð-Ê/ò�Ð�ÏaÚ1Î�Ó¨Í-Ø/Ê�ÖaÍõØ Ó¨ò�Ø+ì¨ÑLï/ÑLì�Ô�Û�ë ípØ�Ð-Ê ë Ó¬ù�ÏfÍ-Ó¨Ê�ë?î�Ð�Ó£Ú�Ó¨Í-Ó¬ïaÑ�ÔõÖ Ô�Ó£ë/ò�Í-Ø/Ñ�ì£ÏYùLÛ
Ó£ë/ï/ÏYì¨Ó¨×�Ï�Í-Ó¨Ê�ë®î�Ð-Ê/Í-Ê íLÊ/ì ËXÊ Ð�íLÊ Ú²î�Ï/Ð�Ó£Ô�Ê�ë�ó

w
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ô�ØaÑbÙ_Ï/ëa×�ÑLì¨Õ�Ð-Ê/Í�Ô�ÑLÍRÓ£Ô�× Ñ�ö�ë/Ñf×vÏYÔ�Í-Ø/Ñ�Ô�ÑLÍ�ÊÌË6ÏYì¨ì�íLÊ�Ú²î ì¨Ñ���ë/Ö Ú?ÕeÑ�Ð-Ô!{�Í-Ø�ÏfÍ�Ô�Ï�Í-Ó£ÔDËXÛ)ÍyØaÑ�Ë�Ê/ì¨ì¨ÊUÎ$Óèëaò�í�Ð�Ó¨Í-Ñ�Ð�ÓèÏeó
Ò$Ñ�ö�ë/Ñ)ÍyØaÑ=Ë½Ö ë íLÍ-Ó¬Ê ëI|�}~ z�� { ÏYÔ�ÍyØaÑ%ÐDÑ�î�Ñ�ÏfÍ-Ñ�×;Ï/î�î ì¨Ó¨í�ÏfÍ-Ó¬Ê ë²ÊYË]| ~ z�� { æ�� í ya{YøCÎEØ/Ñ�ÐDÑU{�Ï/ë/×I�®Ï/Ð-Ñ?ëaÖ�Ú)Õ�Ñ�Ð-Ô
Ê�ë�Í-Ø/ÑRíLÊ�Ú+î ì¬Ñ���î ì£Ï/ë/Ñ/ó�ô�Ø/Ö Ô�|fë~ z�� { æ^| ~ z�� { Ï/ëa×W|

í
~ z�� { æ�| ~ z�| ~ z�� {G{ óf�gË9| }~ zÐè { Ô�Í�ÏYÛ�ÔAÕ�Ê Ö�ëa×�Ñf×·ÏÌÔ]�J��� ø

ÍyØaÑ�ë+ÎõÑ�Ô�ÏYÛ²ÍyØ ÏfÍe{=Ó£Ô=Ï%Ú)Ñ�Ú)Õ�Ñ�ÐAÊÌË�ÍyØaÑ?ÙvÏ/ëa× ÑLì¬Õ�Ð-Ê/ÍFÔ«ÑLÍfó
��Í�í�Ï/ë Õ�Ñ®Ô«Ø/ÊYÎEëéÍyØ Ï�Í�Ó�Ë���| }~ zÐè { �����®Ë�Ê�Ð�Ô�Ê Ú?Ñf��ø�Í-Ø/Ñ�ëh| ~ Ó£Ô²ë Ê/Í�Õ�Ê�Ö ë/× Ñ�×#ÏfÍX{Yó�J Ê�Ð)íLÊ�Ú+î�Ö/Í�ÏfÍ-Ó¬Ê ë�Ïfì
î�Ö�Ð�îeÊ/Ô«ÑfÔ�øCÍyØ Ó£Ô�Ú)Ñ�Ï/ë ÔEÎRÑ)í�Ï/ëvî Ó¨íLê;Ï®Ô«Ö Ó¨ÍDÏYÕ ì¨Û®ìèÏaÐ-ò/Ñ%ëaÖ�Ú)Õ�Ñ�Ð!��Ïaë/×_í�ÏYì¨í�Ö ìèÏfÍ-ÑV|�}~ zÐè { Ë�Ê�Ð!����� ó3�gËe| ~Ô�Í�ÏYÛ ÔõÕeÊ�Ö�ëa× Ñ�×;Ë�Ê�Ð���Ô�ÍyÑ�î Ôfø�Í-Ø/Ñ�ë+ÎRÑEòaÓ¬ïaÑ?Ö�î;Ï/ë/×;ÏY×�×;Ó¨Í�Í-Ê�ÍyØaÑ�Ô«ÑLÍfó7�gË�ë Ê/Í�ø Í-Ø/Ñ�ëf{=Ó£ÔEë Ê/ÍRÓ£ë;Í-Ø/Ñ=Ô�ÑLÍ�ó
�>Ñ�í�Ï/ë>Ð-Ñ�î�Ð-Ñ�Ô�Ñ�ëaÍ�Ñ�ÏYíLØvíLÊ Ú²î ì¨Ñ��·ë/Ö Ú?ÕeÑ�Ð�{�ÏYÔ�Ï;î Ó ��ÑLì�ÊYË�Ï/ë;Ó£Ú�ÏYò/Ñ/ó3�gË!| ~ Ô�Í�ÏYÛ�Ô=Õ�Ê�Ö ë/× Ñ�×_Ë�Ê�Ð���Ô�Í-Ñ�î Ô
ÎRÑEí�Ïaë®ò/Ó¨ï/Ñ�Ó¨Í�Ô�Ê�Ú)Ñ=íLÊ/ì¨Ê�ÐLø/Ô�ÏYÛ�Õ ì£ÏYíLêNó1�gË]| ~ Õ�ÑLíLÊ Ú?ÑfÔõÖ ë/Õ�Ê Ö�ëa×�Ñf× ÏfË�Í-Ñ�Ð]�>Ô�ÍyÑ�î Ôfø�ÎRÑ=í�Ï/ë®ò/Ó¨ï/Ñ�Ó¨ÍEÏ/ë ÊaÍyØaÑ�Ð
íLÊ/ì¨Ê�ÐRÍ-Ø�ÏfÍRÓ£Ô=Ô�Ê�Ú)Ñ=Ë�Ö�ë íLÍ-Ó¨Ê�ë®ÊYËe��óEô$Ø/Ö Ô�øNÏ+Ô«Ñ�T�Ö Ñ�ëaÍyÓ£ÏYì�ï/Ñ�ÐDÔ«Ó¨Ê�ë®ÊYËAÍyØ ÓçÔbî�Ð-Êaò�Ð�Ï/Ú í�Ï/ë;Ó¨Í-Ñ�Ð�ÏfÍ-ÑEÍ-Ø�Ð-Ê�Ö ò�Ø®ÏYì¨ì
î�ÊaÓèëaÍ-Ô�ÊYË�Í-Ø/Ñ=Ó£Ú�ÏYò/Ñ/ø�ÏYÔ�Ô�Ó¨ò�ë Ó£ë/ò²Ï�íLÊ/ì¨Ê�ÐFÍ-Ê�Ñ�ÏYíLØ;î Ó � ÑLì�óa��ë®Í-Ø Ó£Ô�Î�ÏYÛ/ø Ï�Ô�Í«Ð�Ó£ê/Ó£ëaòðî Ó¨íLÍ�Ö�Ð-Ñ=×�ÑLïaÑLì¬Ê/î Ô�ó

�ëvÊ/î Í-Ó£Ú�Ó¨ù�ÏfÍyÓ¨Ê�ë Í-Ê;ÍyØaÑ%Ô�Ñ�T�Ö Ñ�ë/Í-Ó£ÏYì�ÏYì¨ò/Ê Ð�Ó¨ÍyØ�Ú Ó£Ô�× Ñ�Ô�í�Ð�Ó£Õ�Ñf×mÓ£ë{ú�t�û�È�þ��fÿyó�ô�ØaÑ²Ï�ÖaÍyØaÊ�Ð-Ô?ë Ê/Í-Ñ?Í-Ø�ÏfÍ=Ó�ËVÍ-Ø/Ñ
Õ�Ê Ð-×�Ñ�Ð÷ÊYËhÏaë/Û�ÔGT�Ö�Ï/Ð-ÑFÊYË�î Ó � ÑLì¨Ô�Ï/Ð-Ñ�ÏYì¨ìNÍ-Ø/Ñ�Ô�Ï/Ú)ÑõíLÊaì¬Ê ÐLøYÍyØaÑ�ë)ÍyØaÑ�Ó£ë/Í-Ñ�Ð�Ó¬Ê ÐAÚ?Ö Ô�Í�ÕeÑ�ÊYË�ÍyØaÑRÔ«Ï/Ú)ÑRíLÊ/ì¨Ê�ÐAÏYì¨Ô�ÊNó
ô�Ø/Ö ÔFÊ�Ö�Ð�ëaÑLÎ ÏÌì¬òaÊ�Ð�Ó¨Í-Ø�Ú1Ô�Í�Ï/ÐDÍyÔ�ÕaÛ�ípØaÑLíLê/Ó£ëaò?ÍyØaÑEÕeÊ�Ö�ëa×�Ï/Ð-Û?ÊÌËhÍ-Ø/Ñ=Ð-ÑLò/Ó¨Ê�ë�ø�Ïaë/×²Ó�Ë�Ó¨ÍFÓ£Ô�ÏYì¨ìNÍyØaÑ�Ô«ÏaÚ?ÑRíLÊ/ì¨Ê�Ð³ø
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Ï/Ð-Ñ w ��èY�X��ý�è)î�Ê/Ó£ëaÍ-ÔõÊ ë²Í-Ø/ÑEî ì£Ï/ëaÑ/ó16�ÏYíLØ²îeÊ/Ó£ë/ÍRÊ�ë+ÍyØaÑbî ì£Ï/ëaÑ�Ó£Ô$ÍyÑfÔ�Í-Ñ�×�ÕaÛ²Í-Ø/Ñ�Ó¨Í-Ñ�Ð�ÏfÍ-Ó¨Ê�ë)Ë�Ö�ë íLÍ-Ó¨Ê�ë�ø#| }~ z�� {× Ñ�ö�ë/Ñf× ÏfÍ�Ô�ÑLíLÍyÓ¨Ê�ë+�eó � Î�Ó¨ÍyØJ�"æÞè�ó��gË�ÍyØaÑ=Ë�Ö�ë íLÍ-Ó¨Ê�ë®Ô�Í�ÏYÛ Ô�Õ�Ê�Ö ë/× Ñ�×mÏfË�Í-Ñ�Ð������)Ó¨ÍyÑ�Ð�Ï�Í-Ó¨Ê�ë Ô�øaÎRÑ�íLÊ�ë Ô«Ó¨× Ñ�Ð!{
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Ñ�� ÑLí�Ö/Í-Ó¨Ê�ë®Í-Ó£Ú?Ñ=ÊYËAÔ«Ó£ëaò/ì¨Ñ�ÊYÎEë/Ñ�ÐRî�Ð-ÊaÍyÊ íLÊ/ì�Î�Ó¨Í-Ø/Ê�ÖaÍEØ Ó¨ò�Ø®ì¨ÑLï/ÑLì�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë²î�Ð�Ó£Ú�Ó¨Í-Ó¨ï/Ñ�ÔRÓ£Ô��Aä�ý)Ô«ÑLíLÊ ë/×�Ô
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single owner

sync. object

and semaphores

lazy invalidation
protocol with barrier

single owner
with barrier
and semaphores

with high-level
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Ø Ó¨ò�Ø®ì¨ÑLï/ÑLì�Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë�î�Ð�Ó£Ú�Ó¨ÍyÓ¨ï/ÑfÔRÓ£Ô��Aä�þ)Ô�ÑLíLÊ�ëa×�ÔõÊ ë²ÑfÓ¬ò Ø/ÍEî�ÐDÊ�íLÑfÔ�Ô�Ê�Ð-Ôfó7��Í-Ô�Ô�î�ÑLÑ�×�Ö�î+Ó£Ô��Aä � ó
ô�ÏUÕ ì¨Ñß�®Ô«Ø/ÊYÎ�Ô$ÍyØaÑ%î�Ð-Ê/ò Ð�Ï/ÚkÎ�Ó¨ÍyØ ÍyØaÑ%Ø Ó¨ò�Ø;ì¨ÑLï/ÑLì�Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë®î�Ð�Ó£Ú�Ó¨Í-Ó¨ï/Ñ%Ö Ô�Ñ�Ô$Ë�ÑLÎõÑ�Ð=Ú)Ñ�Ô�Ô�ÏYò/Ñ�Ô=Ï/ë/×
ÍyØaÑ%Ú)ÑfÔ�Ô«ÏYò/Ñ)Ô«Ó¨ùLÑ)Ó£Ô?ÏYì¨Ô�Ê®Ô«Ú�ÏYì¨ì¬Ñ�Ð=Í-Ø�Ïaë®ÍyØaÑðî�ÐDÊ/ò�Ð�Ï/ÚkÎ�Ó¨Í-ØvÕ�ÏYÔ�Ó¨í?Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë;î�Ð�Ó£Ú�Ó¨ÍyÓ¨ï/ÑfÔ�ó�ô�ØaÑ%Ø Ó¨ò�Ø
ì¨ÑLï/ÑLì�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ëvî�Ð�ÓèÚðÓ¬Í-Ó¨ï/Ñ�Ó¨Í-Ô«ÑLì�ËEÑLì¨Ó£Ú�Ó£ë�ÏfÍ-Ñ�Ô ö�ë/Ñ+ò�Ð�ÏYÓ£ëaÑ�×mÏYíLíLÑ�Ô�Ô?Í-ÊvíLÊ�ëaÍ«Ð-Êaì�Ó£ëaËXÊ�Ð�Ú%ÏfÍ-Ó¨Ê�ë+Ë�Ê�Ð=ì¨Ê�ÏY×
Õ�ÏYì£Ï/ë íLÓ£ëaò�Ï/ëa×�Í-Ø/Ñ=Ô�Í�ÏfÍDÖ ÔAÊÌË�ÍyØaÑEòaì¬Ê Õ�ÏYì�îeÊ�Ê/ì�óAô�Ø Ó£ÔRÓ£ëaË�Ê�Ð�Ú�ÏfÍyÓ¨Ê�ë)Ó£Ô$Ô�Í-Ê�Ð-Ñ�×®Ó£ë®ÍyØaÑEÔ�Ñ�Ð-ï/Ñ�Ð÷ì¨Ê�í�ÏYì¨ì¨Û/ó�þ�ÖaÍ�Í-Ó£ë/ò
Ï�ÎRÊ�Ð-êYÑ�Ð�Í-Ê)Ô�ì¨ÑLÑ�î�Ó£ÔR×�Ê�ëaÑEÕ/Û²îeÊ/Ô�Í�î�Ê�ë Ó£ëaò%Ð-ÑfÔ«î�Ê ë/×�Ó£ëaò?Í-Ê?Í-Ø/Ñ�ÎRÊ�Ð-êYÑ�Ð³óf��ë+íLÊ�ë/Í�Ð�ÏYÔ�Í�ø³Î�Ó¨ÍyØ+Ô«Ñ�Ú�Ï/î�ØaÊ�Ð-ÑfÔ�ø�Í-Ø/Ñ
ÎRÊ�Ð-êYÑ�ÐAòaÊ�ÑfÔõÍ-Ê�Ô�ì¨ÑLÑ�î;ÕaÛ�í�ÏYì¨ì¨Ó£ë/ò;Ï/ë Ê/Í-Ø/Ñ�Ð÷Ô«Ñ�Ú�Ï/î�ØaÊ�Ð-Ñ/ø/ÐDÑ�Ô«Ö ì�ÍyÓ£ëaò²Ó£ëvÚ�Ê Ð-ÑEÚ)Ñ�Ô�Ô�ÏYò/Ñ�Ôfó
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8;:9<EÏ/ëa×o=A>�<RÊ/î�Ñ�Ð�Ï�Í-Ó¨Ê�ë ÔRÏ/Ð-Ñ?Ô�Ó£Ú�Ó¨ì£Ï/Ð�Í-ÊHÖG>�~ >�����>�Ïaë/×¯��|4¡@:BÒÓÖG>�Ó£ë>Ð-ÑLì¨Ñ�ÏYÔ�Ñ?íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛ>ú�t�û�ûf
�þ�è³ÿyó3��ë íLÊ�ëañ
Í«Ð�ÏÌÔ�Í�ø�8;:9<õÏaë/×X=?>@<�Ê/î�Ñ�Ð�Ï�Í-Ó¨Ê�ë Ô�Ï/ÐDÑEî�Ñ�Ð¤Ë�Ê�Ð�Ú)Ñf×²Î�Ó¨ÍyØ®Ð-Ñ�Ô�î�ÑLíLÍRÍ-Ê%Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë?Ê Õ5��ÑLíLÍ-ÔEÕ�ÖaÍQÖG>�~ >�����>)Ï/ë/×
��|%¡�:9ÒÚÖG>;ÏaÐ-Ñvî�Ñ�Ð¤Ë�Ê�Ð�Ú)Ñf×�Î�Ó¨Í-Ø{Ð-Ñ�Ô«îeÑLíLÍ²Í-ÊmÊ/Í-Ø/Ñ�Ð)ÍyØ�ÐDÑ�ÏY×�Ô�ó^¢�Ê�ëaÑ;ÊYË�ÍyØaÑ�Ô�Ñ;Ô�Û Ô�Í-Ñ�Ú�Ô²Ø�Ïfï/Ñ;Ö Ô«Ñ�Ðyñ�×�Ñ�ö�ë ÏYÕ ì¬Ñ
Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë²î�Ð�Ó£Ú�Ó¨Í-Ó¬ïaÑ�Ô�ø Õ�Ö/Í�Ê ë ì¬Û;î�Ð-ÊYï Ó¬× Ñ�Õ�ÏYÔ«Ó¨í=ì¨Ê�íLê/Ô=Ï/ë/×;Õ�Ï/Ð�Ð�Ó¨Ñ�Ð-Ô�ó
��ë_Ñ�ëaÍ«Ð-Û®íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛ�ú �V�åÈ�þ5��ÿ-øNÔ�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë+Ê�Õ���ÑLíLÍyÔ�Ï/Ð-Ñ�ÏYì¨Ô�Ê;Ð-Ñ�Ô�Í�Ð�Ó¨íLÍ-Ñ�×;Í-Ê®Ñ�Ó¨ÍyØaÑ�Ð�ì¨Ê ípêaÔ=Ê�ÐEÕ�ÏaÐ�Ð�Ó¨Ñ�Ð-Ôfó
6�ëaÍ«Ð-Û)íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛ%Ð-Ñ�T�Ö Ó£Ð-Ñ�Ô�Ï/ë®ÏYÔ�Ô�Ê�íLÓ£ÏfÍ-Ó¬Ê ë%ÕeÑLÍ-ÎõÑLÑ�ëðÔ«Ø�ÏaÐ-Ñ�×²×�ÏfÍ�Ï?Ï/ëa×²Ó¨Í-Ô�ò�Ö�Ï/Ð-×�Ó£ëaò?Ô�Û�ë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍyÓ¨Ê�ë Ê�Õañ
��ÑLíLÍ�P�óRô�ØaÑ�ÎõÊ ÐyêðÊYË÷ÏÌÔ�Ô�Ê íLÓèÏfÍ-Ó¨Ê�ë+Ó£ÔE×�Ê ë/Ñ?ÕaÛ�Í-Ø/Ñ?î�ÐDÊ/ò�Ð�Ï/Ú+Ú�Ñ�ÐLó�ô�Ø Ó£ÔEÏYÔ�Ô�Ê�íLÓ£ÏfÍ-Ó¨Ê�ë²ÓçÔbÖ Ô�Ñ�×_ÍyÊ®î Ó¬òaò/Û/ñyÕ�ÏÌípê
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2 3 4 5 6 7 8number of processors

number of messages

sizeof messages
(K bytes)

number of messages

sizeof messages
(K bytes)

number of messages

sizeof messages
(K bytes)

single
owner
protocol
with high
level sync.

single
owner 
protocol
with  
basic sync

133 204 291 311 375

5.2 8.3 14.2 19.2 23.1 27.7 35.7

760

188 254 423 476 593 614 780

11.3 19.6 37.6 65.8 90.7 97.7 139.2

215 313 412 554 648 719

103 257

10.1 20.8 40.2 67.4 98.5 138.1 163.5

lazy inv-
alidation

with basic
sync.

protocol
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ö�ëaÑ�ñ�ò�Ð�ÏYÓ£ëaÑ�×;×�Ï�Í�Ï+Î�Ó¨ÍyØ ÍyØaÑ%ÏYí�T�Ö Ó£Ð-Ñ%Ï/ëa×vÐ-ÑLì¨Ñ�ÏYÔ�Ñ�ÊÌîeÑ�Ð�ÏfÍ-Ó¬Ê ë Ô�óõô$Ø/Ñ�Ö�î�×�Ï�Í-ÑfÔEÊYËAÍyØaÑ?ò Ö�Ï/Ð-× Ñ�×vÔ�Ø�Ï/ÐDÑ�×;×�Ï�Í�Ï
ÊYË�Í-Ø�Ð-Ñ�ÏY×HKEÏ/Ð-Ñ)ï�ÓçÔ«Ó£Õ ì¨Ñ�ÍyÊ;ÊaÍyØaÑ�Ð�Í-Ø�Ð-Ñ�ÏY×�Ô�ÏfËXÍ-Ñ�Ð�K�î�Ñ�ÐyËXÊ�Ð�Ú�Ô�Ï;Ð-ÑLì¨Ñ�ÏYÔ«Ñ²ÏYíLíLÑfÔ�Ô�Ê�ësP�ó�ô�Ø�Ð-Ñ�ÏY×sKØÉ Ô?Ö�îe×wÏfÍ-Ñ�Ô
Ï/Ð-Ñ=ë Ê/ÍRï�Ó£Ô�Ó£Õ ì¨ÑEÍ-Ê�ÍyØ�Ð-Ñ�ÏÌ×ÈK R Ö ë/Í-Ó¨ì�K R îeÑ�Ð¤Ë�Ê�Ð�Ú�Ô�Ï/ëH��|%¡�:9ÒÚÖG>=ÏYíLíLÑfÔ�ÔRÊ�ë4P$ó Ê ë ì¬Û+ÍyØaÊ/Ô«Ñ=ï/Ï/Ð�ÓèÏYÕ ì¨Ñ�Ô�ÏÌÔ�Ô�Ê íLÓèÏfÍ-Ñ�×
Î�Ó¨ÍyØLP{Ï/Ð-Ñ�ï Ó£Ô�ÓèÕ ì¨Ñ�Í-Ê)ÍyØ�Ð-Ñ�ÏY×LKSR�óAô�ØaÑ�Ñ�� ÑLí�Ö/Í-Ó¨Ê�ë²ÕeÑLÍyÎRÑLÑ�ë�ÏYí�T�Ö Ó£Ð-ÑEÏYíLíLÑfÔ�Ô�Ï/ë/×®Ð-ÑLì¨Ñ�ÏYÔ«Ñ=ÏYíLíLÑ�Ô�ÔRÓ£ë+ÍyØaÑEÑ�ëaÍ«Ð-Û
íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛmÚ)Ñ�Ú�Ê�Ð-Û>Ú�Ê�× ÑLìRÓ£Ô�Ú)Ö/Í�Ö�ÏYì¨ì¨ÛmÑ�� íLìèÖ Ô�Ó¨ï/ÑvÏ/ëa×�í�ÏÌì¬ì¨Ñf× Ï_í�Ð�Ó¨Í-Ó¨í�ÏYì�Ô�ÑLíLÍ-Ó¨Ê�ë�óº
ÃÍyØ�Ð-Ñ�ÏÌ×�í�Ï/ë ë Ê/Í
ÏYíLíLÑfÔ�Ô�ÍyØaÑ=í�Ð�Ó¨Í-Ó¨í�ÏYì�Ô«ÑLíLÍ-Ó¨Ê�ë®Ö�ëaÍ-Ó¬ì�Í-Ø/Ñ�î�Ð-ÑLï Ó¬Ê Ö ÔVÏÌí�TwÖ Ó£Ð�Óèëaò²Í-Ø�Ð-Ñ�ÏY×;î�Ñ�Ð¤Ë�Ê�Ð�Ú�Ô�Ï+Ð-ÑLì¨Ñ�ÏYÔ«Ñ?ÏÌíLíLÑ�Ô�Ô�ó
��ë íLÊ ë/Í«Ð�ÏYÔ�Í�øåÎ�Ó¨ÍyØ{È�Ú�Ó¨ì¨Ñ;íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛ/øAî�Ð-Ê/ò�Ð�ÏaÚ²Ú�Ñ�Ð-Ô�×�Êmë Ê/Í²ëaÑLÑ�×{Í-Ê�ÏYÔ�Ô�Ê�íLÓ£ÏfÍ-Ñ²Ô«Ø Ï/Ð-Ñf×�×�ÏfÍDÖ Ú�Î�Ó¨ÍyØ Ï
Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë+Ê�Õ���ÑLíLÍfó�
Eì¨ì�ÎEÐ�Ó¨Í-Ñ�Ô$Ê�ë;Ô«Ø Ï/Ð-Ñf×vÚ)Ñ�Ú�Ê�Ð-Û�ÏaÐ-Ñ�ï�ÓçÔ«Ó£Õ ì¨Ñ?Í-Ê®ÍyØaÑ�Ô«Ö/Õ Ô�Ñ�TwÖ Ñ�ëaÍ�=A>�<ÐÉ Í-Ó£ëaò%Í-Ø�Ð-Ñ�ÏY×�ó
ü$ÊUÎRÑLï/Ñ�Ð³ø�Í-Ø/Ñ$ö�ë/Ñ�ñ�ò Ð�ÏYÓ£ë/Ñf×�×wÏfÍ�Ï�í�Ï/ë+Õ�Ñ=Ô�Í-Ó¬ì¨ì�î�ÏYÔ�Ô�Ñ�×®Ï/Ð-Ê�Ö ë/×®Õ/Û�Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë)Ê�Õ���ÑLíLÍyÔfø�ÕaÛ²ÍyØaÑEî�Ï/Ð�ÏaÚ)ñ
ÑLÍ-Ñ�Ð-Ô�Ï/ë/×>Ð-ÑLÍ�Ö�Ð«ë®ï/ÏYì£Ö ÑfÔEÊYËRÍyØaÑ%Ö Ô�Ñ�Ð¤ñ�× Ñ�ö�ë/Ñf×éÚ)ÑLÍ-Ø/Ê ×�Ô�ó361� ÑLí�Ö/Í-Ó¨Ê�ë_Õ�ÑLÍ-ÎRÑLÑ�ë;ÏÈ=A>�<�Ê/îeÑ�Ð�ÏfÍyÓ¨Ê�ë®Ï/ëa× ÏL8;:9<
×�Ê Ñ�Ô�ë Ê/Í�Ø�Ïfï/Ñ=Í-Ê²Õ�Ñ?Ú?ÖaÍ�Ö�ÏYìNÑ�� íLì£Ö Ô«Ó¨ï/Ñ/ó1�½Í�Ó£ÔEÖ�î®Í-Ê�ÍyØaÑ�×�Ñ�ö�ë Ó¨Í-Ó¨Ê�ë®ÊYË�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë�íLì£ÏYÔ�Ô�ó
û�Ó£êYÑ4�$ÏYì¨Ûwî Ô�ÊCú��RÒ�u�þ���ÿõÏaë/×º�RÓ¨ì£êNú �]£¤u 
 þ��³ÿyø�ÎRÑ�íLÊ�ë íLÑ�ëaÍ«Ð�ÏfÍ-ÑEÊ ëvòaÓ¬ï Ó£ë/ò_ÍyØaÑ²Ö Ô«Ñ�Ð=Ï;Ú�Ê�Ð-Ñ ËyÐ�Ó¨Ñ�ëa×�ì¨ÛvÓ£ë/Í-Ñ�Ð¤ñ
ËyÏYíLÑ;Í-ÊmÔ«Ø Ï/Ð-Ñf× Ú)Ñ�Ú�Ê Ð-Û�Ï/ëa×{×�Ê�ë Ê/Í²Ñ�Ú)Ö ì£Ï�Í-Ñ;Ô�Ñ�TwÖ Ñ�ëaÍ-Ó£ÏYì�íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛ/ó§�RÖaÍ�Ô�Ûwë íLØ�Ð-Ê�ë Ó¨ù�ÏfÍ-Ó¬Ê ë>Ó£Ô®×�Ê�ë/Ñ
ÍyØ�ÐDÊ�Ö ò�Ø+ÍyØaÑ�Ô«î�ÏYÎEë Ó£ëaòðÏaë/×/��Ê/Ó£ë Ó£ë/ò®ÊYËAÍyØ�Ð-Ñ�ÏY×�ÔRÓ£ëo�$ÏYì¨Ûwî Ô�Ê®Ï/ë/× �RÓ¨ì£êNó Ê Ö�Ð$Ú?Ñ�ÚðÊ�Ð-Û²Ú�Ê ×�ÑLì�Ó£Ô=Ô«Ó£Ú�Ó¨ì£Ï/ÐRÍ-Ê
�RÓ¨ì£ê�É ÔbÒ�
�t�zg×�Ó£Ð-ÑLíLÍ-Ñ�×vÏYíLÛ íLì¨Ó¬í)ò�Ð�Ï/î�Ø { íLÊ�ë Ô�Ó£Ô�Í-Ñ�ë íLÛ/ø�Õ�ÖaÍEÍ-Ø/ÑfÓèÐ=Ò�
�t Ó£ÔEë Ê/Í=Õ�Ö Ó¬ì�Í�ÍyØ�Ð-Ê Ö ò�Ø®Ê/î�Ñ�Ð�ÏfÍ-Ó¨Ê�ë ÔAÊ�ë
Ï®Ô�Û�ë ípØ�ÐDÊ�ë Ó¨ù�Ï�Í-Ó¨Ê�ë®Ê�Õ���ÑLíLÍ�ó"��ë Ô�Í-Ñ�ÏY×_ÍyØaÑðÒ}
�tkÓ£Ô?Õ�ÏYÔ�Ñ�×>Ê�ë_ÍyØ�Ð-Ñ�ÏÌ× í�ÐDÑ�Ï�Í-Ó¨Ê�ë_Ï/ë/×_íLÊ�Ú²î ì¨ÑLÍ-Ó¨Ê�ë�ó/�RÓ¨ì£ê>Ï/ë/×
��ÏYì¨Û�î Ô�Ê�É Ô÷ËXÊ í�Ö Ô�Ó£Ô$Ê�ë�ËyÏfÖ ì�Í�Í-Ê/ì¨Ñ�Ð�Ïaë íLÑEÏ/ëa×vÏY×wÏaî ÍyÓ¨ï/Ñ$ì¬Ê ÏY×vÕ�ÏYì£Ï/ë íLÓ£ë/òCó
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�>Ñ%î�Ð-ÑfÔ«Ñ�ëaÍõÏ+î�Ð-Ê/ò�Ð�ÏaÚ íLÑ�ë/Í«Ð�Ó¨íbÚ)Ñ�Ú�Ê Ð-Û%Ú�Ê × ÑLìXøCÈ�Ú�Ó¨ì¬Ñ/óFÈ�Ú�Ó¨ì¬Ñ�î�Ð-ÊYï�Ó¨× Ñ�Ô�Ï²Ö Ô�Ñ�Ð÷ËyÐ�Ó¨Ñ�ëa×�ì¬Û®Ú?Ñ�ÚðÊ�Ð-Û²Ú�Ê ×�ÑLì
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