
�����������	��

�����������


���

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

�-', 	 -*.#$�"
	��/�0�0�0�0 1
2 35476	8:9;6+9<8 = >+?@4�AB3DCE3DF G ?H>�AI6"J;CEKMLN354�4OKPC Q:R<4�AB3DS 4 ?H9TFU3DC

VXWYL[Z\W\8:6+9<8 W]9HF ^_3DLa`H9@Kb>
K]8:6"LDW]>dc FMefW]9TLN3DS 3g9PAB4

h�ikjml	n,oqprn�stl	n,l	u&vxwzy|{~}|y|�.����������l�����h�o�l	jml	��i(n���l	�E�a�&��l����mlqvxw�y|{~}|y|�.���������

�m����������������x ¢¡¤£¦¥¨§�©¨§�ª�«|©[¬�­®§�©¨¯�©±°±¬�­²°!¯| ³­¢´�¥¨§�©±°!«k´�´(§,°±¥±­®«k´¤£Bª¤§.µ¶«(´¤£¦¥¨©¨¯.¥¨§¯�ª¤·,¯|´�¥¨¯�¸�§E­²´Iª¤§�£¨­¹¸k´�­¢´(¸B ¹¯�©¨¸�§º£»°�¯| ¹§Eµ¶¡� ¹¥±­²¼�©¨«(°�§�£»£»«|©³£�½¤£¦¥¨§,µ�£!¾¿ ¯�©± ¢­®§�©À£¦¥!¡¤ª�­¹§,£x­¢´E ¢­Á¥¨§�©¨¯.¥±¡¤©¨§�¬(¯,·�§�§,­¹¥±¬(§�©ÀÂ�«¤°Ã¡¤£»§�ªE«(´t«k´� ®½ÅÄ�¯.¥­¢´�¥¨§�©±°!«k´�´(§,°±¥±­®«k´¤£�«|©B¼�©¨«|¼�«|£»§�ª�¬�­¹§,©�¯�©±°!¬�­²°!¯| ²Æ�°Ã ²¡¤£�¥�§,©�§,ªÇ­²´�¥�§,©»È°!«k´�´(§,°±¥±­®«k´¤£¶É$­¹¥±¬[ ¢­²µt­¹¥�§,ªI¼¤¯�°±Ê�¯�¸k­²´(¸�¯|´¤ªaª¤§.µ¶¯|´¤ª¤§,ªa¼�§,©�Â�«k©»ÈµÅ¯|´¤°!§º°!«k´¤£�¥¨©¨¯|­²´�¥¨£�¾�Ë	¯�©¨¸�§º£�½¤£¦¥¨§,µ�£�©¨§,Ì(¡�­²©¨§t£»§Ã·�§,©¨¯| m ¹§�·�§, ²£�«�Â¼¤¯�°±ÊÃ¯�¸(­²´(¸�¾�Í+¯�°±Ê�¯�¸k­²´(¸�¥�§,°±¬�´(«( ¹«�¸(­¹§,£�­¢µ�¼�«|£»§¶·,¯�©±­®«k¡¤£�¼�¬�½¤£�­²°!¯| °!«k´¤£�¥¨©¨¯|­¢´�¥±£t«k´5Î�­®£»§�°±¥!­¹«(´NÎ¤¯|´¤ª¤É�­²ª(¥±¬Ï¯|´¤ªÇ°!¬(¯|´�´(§, �É�­®ª(¥!¬Ï«�Â¯[£�½¤£¦¥�§.µ�¾ÐÍ&­¢´(«k¡k¥E¥¨§�°!¬�´(«k ®«�¸k­®§�£�¯|´¤ª5°!¯�¼¤¯�°Ã­¹¥�½a«�Â�¼¤¯�°±Ê�¯�¸k­¢´(¸µÅ«(ª�¡� ®§�£E¬(¯,·�§ÑÎ�§Ã§,´Ç­®¸k´(«|©¨§,ªÏ­¢´N§Ã¯�©! ²­®§�©�£¦¥±¡¤ª�­®§�£�Ò$«�Â�¥�§.´N ®§Ã¯�ª(È­¢´(¸³¥�«¶°�«k´kÓ�¸k¡¤©¨¯.¥±­®«k´¤£�¥!¬(¯.¥Ô¯�©¨§�´(«�¥Àª¤§�£�­®¸k´kÈrÂ�§Ã¯�£�­²Î� ®§�¾&Õ�­²µt­¢ ¹¯�©! ®½�Ò¥±¬(§Ö­²µ�¼¤¯�°±¥º«�Â×¼�©¨«(°!§,£»£»«|©E¯|´¤ªÇ­¢´�¥¨§�©±°!«k´�´(§,°±¥º¥�§,°±¬�´(«( ¹«�¸(­¹§,£Å«(´ª¤§,µÅ¯|´¤ª¤§,ªN¼�§�©¨Â�«|©!µÅ¯|´¤°!§�¬(¯�£t¯| ²£�«a´(«�¥�Î�§Ã§,´Ï°!«(´¤£�­²ª¤§�©¨§�ª	¾ÙØ�´¥±¬�­²£�¼¤¯�¼�§�©�Ò�ÉÚ§I¼�©¨«|¼�«|£�§Ö¯~´(§ÃÉU��Û¨Ü�Ü�Ý Þ!ß�à�á�âx�!ã�à�ä¦���!âÀá»å	æ!�rç�Â�«|©µ¶¡� ¹¥±­²¼�©¨«(°�§�£»£»«|©+£»½(£�¥�§.µgª¤§,£�­®¸k´×Î|½×°!«k´¤£¨­®ª¤§,©!­²´(¸è¼¤¯�°±Ê�¯�¸k­¢´(¸�Ò.¼�©¨«�È°!§,£»£�«k©ÃÒ�¯|´¤ª�­¢´�¥�§�©±°!«(´�´(§�°±¥x¥�§,°±¬�´(«( ¹«�¸(­¹§,£Ú­¢´t¯|´E­¢´�¥¨§Ã¸|©¨¯.¥�§,ªºµ¶¯|´kÈ´(§�©�¾ºéÚ¬(§t§, ®§Ã¸|¯|´¤°!§Å«|Â&¥±¬�­²£�Âê©�¯|µÅ§�ÉÔ«|©±Ê� ¢­®§�£×­²´Ñ­¹¥¨£�¼¤¯�©¨¯|µÅ§�¥�§,©�È­®ë�§�ª5©¨§�¼�©¨§�£»§,´�¥�¯.¥!­¹«k´ì«�Â×ª�­Áí	§�©¨§,´�¥º¥�§,°±¬�´(«( ¹«�¸(­¹§,£!¾�î(«|©�¯I¸(­¹·�§.´£�§Ã¥¶«�ÂÚ¥�§,°±¬�´(«( ¹«�¸(­®°!¯| �¼¤¯�©¨¯|µÅ§�¥¨§�©±£è¥±¬(§EÂê©¨¯|µÅ§ÃÉÚ«|©±ÊOª¤§,©!­¹·�§,£�¥±¬(§Î�§,£¦¥m°!«k´kÓ�¸k¡¤©¨¯.¥!­¹«k´�É�¬�­¢ ¹§x°!«k´¤£�­²ª¤§�©!­¢´(¸è¼�©¨¯�°±¥±­²°!¯| |ª¤§�£�­®¸k´×¯�£�¼�§,°±¥¨£ ¢­®Ê�§×µÅ¯�ï¤­¢µ¶¡�µÐÎ�«�¯�©±ªt¯�©�§�¯¤Ò¤µÅ¯�ï�­²µÅ¡�µ�¯�·,¯|­² ®¯�Î� ®§è¼�­²´(«(¡k¥ÃÒ(Ó�ïk§,ª°!¬(¯|´�´(§, èÉ�­®ª(¥!¬�Òè¯|´¤ªÇ£»°!¯| ®¯�Î�­¢ ²­¹¥�½�¾zØ�´5«k©¨ª¤§,©E¥¨«~Î�¡�­¢ ®ª5¯ì£�°!¯| ÁÈ¯�Î� ®§~¼¤¯�©¨¯| ² ®§, ×£»½(£�¥�§,µðÉ$­¹¥±¬Ù¯Ï¸k­®·�§,´�´k¡�µ¶Î�§,©Ñ«�Âº¼�©¨«(°�§�£»£»«|©±£!Ò¥±¬(§ÖÂê©¨¯|µÅ§ÃÉÔ«k©¨Êì§Ãï¤¼� ¹«|©¨§,£E¥!¬(§Öª¤§,£�­®¸k´Ç£»¼¤¯�°�§I«�Â�Ä�¯.¥Oñ�È�¯�©¨½Ïò|È°Ã¡¤Î�§è¥¨«|¼�«k ®«�¸k­®§�£�¯|´¤ª�¥!¬(§,­²©Ú°� ²¡¤£�¥�§�©¨§,ªt·�¯�©!­®¯.¥±­®«k´¤£$ó�ñ�È�¯�©¨½�òkÈr°�¡¤Î�§°Ã ¢¡¤£¦¥¨§�©�Èrô»õÀ¥�«Eª¤§�©!­®·�§Åª¤§,£�­®¸k´kÈ�Â�§�¯�£�­²Î� ¹§Å°!«k´kÓ�¸k¡¤©¨¯.¥±­®«k´¤£$É�­¹¥±¬OÎ�§,£¦¥£�½¤£¦¥¨§,µö¼�§�©¨Â�«|©!µÅ¯|´¤°!§�¾Åéx¬(§º£¦¥±¡¤ª¤½7­²ª¤§,´�¥±­¹Ó�§�£×¼�©¨«¤°!§�£�£�«|©�Î�«�¯�©±ª¯�©¨§Ã¯¤Ò&£�¡¤¼�¼�«|©�¥�§,ªa°±¬(¯|´�´(§. mÉ�­²ª(¥±¬�Ò&Î�«�¯�©±ªa¼�­¢´(«k¡k¥Åª¤§.´¤£�­¹¥�½�Òm¯|´¤ª©¨«k¡k¥�§,©è¼�­¢´(«k¡k¥è¯�£�°Ã©±­¹¥±­²°!¯| �¼¤¯�©¨¯|µÅ§�¥¨§�©±£x¯|´¤ª�¯|´(¯| ®½(ë�§�£x¥!¬(§,­²©�­¢µ¶È¼¤¯�°±¥q«k´×ª¤§�©!­®·¤­¢´(¸�ª¤§�£¨­¹¸k´kÈrÂ�§Ã¯�£¨­®Î� ®§Ô¯|´¤ª³Î�§�£¦¥m°!«k´kÓ�¸(¡¤©�¯.¥!­¹«(´¤£!¾+î(«|©¯³É�­®ª¤§�©�¯|´(¸|§�«�Â"¼¤¯�©¨¯|µÅ§�¥�§,©±£!Òk­¹¥x­®£Ú£�¬(«.É�´Å¥±¬(¯.¥ÔÎ�§�£¦¥$°!«k´kÓ�¸(¡¤©�¯.È¥±­®«k´¤£$¯�©¨§�¯�°!¬�­®§Ã·�§,ª�É�­Á¥!¬�°� ²¡¤£�¥�§�©�È�Î¤¯�£�§�ªB£»½(£�¥�§.µÅ£ÀÉ�­¹¥±¬�¡¤¼O¥�«E÷¼�©¨«(°�§�£»£»«|©±£Ú¼�§�©�°� ²¡¤£�¥�§�©À¯|´¤ª�ø�ù$È¦ú�ù�­¢´�¥�§�©�È�°Ã ²¡¤£�¥�§,©À­¢´�¥�§�©±°!«(´�´(§�°±È¥±­®«k´�¾
û á»Þ!å	æ!��à!�r� üI¡� ¹¥±­²¼�©�«¤°!§,£»£�«k©5Õ(½¤£¦¥¨§,µ�£!ÒIÕ¤°�¯| ¹¯�Î� ®§ÐÕ(½¤£¦¥¨§,µ�£!Ò�À ²¡¤£�¥�§,©�§,ªDý�©±°!¬�­Á¥¨§�°±¥!¡¤©¨§�£!Ò×þ�­®§�©¨¯�©±°!¬�­®°�¯| èÿ$©¨¸�¯|´�­®ë�¯.¥±­®«k´�Òèñ�È�¯�©¨½òkÈr°Ã¡¤Î�§èØ�´�¥¨§�©±°!«k´�´(§,°±¥±­®«k´�Ò¤Í+¯�°±Ê�¯�¸k­²´(¸³�Ú«k´¤£¦¥±©¨¯|­²´�¥¨£�Ò�Í-¯�©¨¯| ² ®§, (ý�©�È°!¬�­Á¥¨§�°±¥!¡¤©¨§�£!Ò�Ø�´�¥�§,©¨°�«k´�´(§�°±¥!­¹«(´���§�¥�ÉÔ«k©¨Ê(£!¾

�������	��
��	
����������	�
� ����������� �!� "$#&%('��*)!+�,.-/)0+213�543� "6�0#87	%392#�:��;,2,2#&9;<�-$)=+2�*9?>: #&)()3�*:@+;<BA8)3�C<D%3A!:�E�A&F&-$)(FG+2�*:�13)(#&"$#&F!-/�;,	'HA&E&�I+213�I+JA&,2E#87K� L�:�-$� )=+��(�*,2-/F!)M#87K"6A89JF&��'	N("/+2-$%(92#�: �*,J,?#!9�,?O�,?+2�*'�,PAQ�(-RL�>:�N3"R+S#&)(��T UWVX<YT/Z&Z V[<\T ]!]�VX^D���*,2-/F!)_F&N(-6���*"/-$)(�*,K)(� �;�.+2#H+�A8E&��-$)=+2#A&:*:�#!N()=+H+2�*:�13)(#&"$#&F!-$:*A8"K:�13A&)(F&�;,P+2#`Oa-/�*"$�b,2O�,�+J� 'c:�#&)(43F&N(9�AW>+2-$#&)d,e��� "$-$�&� 9J-$)(FIfd�;,�+e%g� 927h#&9J'HA8)3: �&^jia�*�&�*9JA&"\%392�*�=-$#&Nd,�,�+JN3�a>-$�*,k13A��!�P: #&)3,2-$�(� 9J�*�_%3A!:�EWA8F&-$)(FI:�#!)3,�+J9JA&-/)=+�,	T lWVnmB1(-$"$��,2� "$�*:�+?>-$)(Fo+J1(�pfg�*,?+�,2O�,�+J� 'q:�#!)�43F!N(9JA8+2-$#&)r^ost13�*,2�j,?+2N3��-$�*,	-$)3:�"$N3����SA8"$"/Ovu ,BT w8VdA8)3A&"/O�,2-$,\#&7vx=>yA89JO�zv>X: N(fg�B-/)=+2�*9J: #&)()3�*:@+J-/#!)�N()d��� 9�A{�|\ia��'�#����*"gmB-/+21I:�#!)3,?+JA8)=+tf(-6,?�;:@+2-$#&)jf3A8)d��mB-$��+21IA8)3�j�Kf(9�AW>13A&'�A8)3�e�}A!��'HA8)3A&f(13A&)ru ,Y,�+JN3��O�T/Z�VaN()3���*9}A�:�#!)3,?+JA8)=+\%(-/)3#&N�+7h9J#&'~A�%(92#�: �*,J,?-$)(FH)(#����!^t��F&9�A�mDA&"�u ,kT ]WV\A&)3A8"$O�,?-6,t#87�x=>yA89JOpzv>:�N3fd�I)(� +�m�#!92E�,P:�#&)d,?-6��� 9�,	+21(9J� �I��-/�g�*92�*)=+H: #&)3,?+29�A8-$)=+J,*�j: #&)�>
�r���C���;�����@�[�3�����d��� �[�}�����r�\���W�����[�B���������!�v�@�B���;���?�(���;�����;�/�@�[�K�J�����@��*� ����� � �@�(���;�K�\����� � �X�J���K�Y��� �������[� �� ��3�v�@¡����D¢;���2�a�¤£`¥�¦@§;¨?©JªX¨?§�«@«*¬�­dª�K����¡6® ¯2¢W���[��°&� �W���;�W� ±�² � ���2¬ �@������ª����X�J���@¬ �����=¬

,?+JA8)=+pf3-$,2�*:�+2-$#&)bmB-6�a+21r<S:�#!)3,�+�A8)=+p:�13A&)()(� "�mB-$��+21r<�A&)3�³: #&)�>,?+JA8)=+�%3-/)(#!N�+�mB13-/"$��:�#!)3,2-$���*92-$)(F�)(#�����A8)3��mB-$92����� "6A�O�, ^¤´K#Wmt>� �!� 9;<(µKA8)dA&���HT/Z*wWVX<rT/Z*UWV�A&)3�p¶n� m·TRZ�]�Vr13A��!�kA&92F!N(�*��+213A8+K)(� -/>+213� 9B��A&"/"$Ovu ,D{S|Yia��'P#����*"vmB-R+J1j"$-/'�-/+2�;�pf(-6,2�*:@+J-/#!)pf3A&)3��mB-6�a+21)(#!9K+213��"$-/'�-/+2�*�Q%(-$)(#&N�+S'�#a�(� "}A&,�%(92#!%d#=,?�;�I-/)¸TRZ V[<¤T ]WV\-6,SA&�a>�*¹=N3A8+2�.mB1(-$"/�_���;,?-$F&)(-$)(Fº�&�*92O`"6A89JF&�.,?O�,?+2� 'H,*^¸»D#8+J1¼'�#���� "6,:�#!)�43)(�.+J#`#&)("$OM#&)3�."$� �!� "B#&7S%3A!:�EWA8F&-$)(Fº1(-$� 9�A89�:�1=O5mB1(�*92�;A&,"6A89JF&�k,?O�,?+2� 'H,D+�Oa%(-6: A&"/"$O�� '�%("$#WOp,2� �!� 9�A8"v"/�*�&�*"$,t#&7Y%3A!:�E�A&F&-$)(F3^�X+KmDA!,D�(� '�#&)3,?+29�AW+J�*�j-/)`T/Z*U8Vg+J13AW+KmB13-/"$�e���*,2-$F&)(-$)(F�A	"6A89JF&�'�N3"R+J-/%(9J#�:��;,2,2#&9p,2O�,�+J� '½mB-/+21³'	N("R+J-/%3"/�º"/�*�&�*"$,p#87e%3A!:�E�A&F&-$)(F3<'�N3"R+J-R>X"/�*�&�*"�¾W1(-/�*9JA&9J:�13-$:*A8"h¾W:�"$N3,?+2�*92�;�¿A89�:�1(-/+2�;:@+2N392�M:*A8)Àfg�¸A8)A&�(��A&)=+JA8F!�&^�st13��A89�:�1(-/+2�*:�+2N(9�A8"&"/�*�&� "6,r:*A8)�fg��:�1(#=,?�*)�+J#�:�"$#!,2� "$O'HAW+�:�1`+21(�I%3A!:�EWA8F&-$)(F_1(-$� 9�A89�:�1aOG"$�*A!��-$)(Fo+J#Gfg��+2+2� 9H���;,?-$F&)d, ^�À'	N("R+J-R>X"$� �&�*"rA89�:�1(-/+2�*:�+2N(9J��A8"6,?#HmB-6���*)3,t+213�e���*,2-/F!)_,?%3A!:��!<(-/)+2�*92'H,B#&7¤A&"R+J� 9J)3AW+J-/�!��:�#&)(43F&N(9�AW+J-/#!)3,D%d#=,2,2-$f("/�k+J#Hf(N(-$"$�IAH,2O�,�>+2�*'ÁmB-R+J1QA�F!-/�!� )_)aN('	fd�*9�#&7n%(92#�: �*,J,?#!9J,*^K�Â�WA&92-$��+�O.#87}+�mD#8>"$� �&�*"v1(-/�*9JA&9J:�13-$:*A8"d: #&)�4dF&N(9�AW+J-/#!)3,n13A��!��fg� �*)p%(9J#&%g#!,2�*�HfaOH9J��>,2�*A89�:�1(�*9J,	-/)¸+213�.%dA&,?+P+J#5f(N(-$"$�Ã,2:*A8"6A8f("$�I,?O�,?+2� 'H,*^Ãst13#&N(F!1A�,2O�,�+J� '~���*,2-/F!)_mB-R+J1o'�N3"R+J-/%("$��"$� �!� "6,K-6,�AH'�#!92��F!� )(�*9JA&"/-$Ä �;�A8%3%(92#=A&:�1r<&-R+D-$,D:�#!'P'�#!)("/OPfg� "$-/�*�&�*�P+J13AW+�+�m�#�"/�*�&� "6,�A&92�K,2N�L�>:�-$� )=+r+J#Kf(N(-$"6��%3A89�A8"$"$� "8,2Oa,?+2�*'H,r-$)k+21(��)(�*A&9C7hN�+2N392��T/Z*U8V[^YÅ_#&9J��>#W�&�*9}+213�����;,?-$F&)H+J�*:�1()3-$¹=N(�;,nmB1(-6:�1�mD#&9JEe7h#&9�+�mD#8>X"/�*�&� "31(-/�*9JA&9?>:�1(-$�*,�: A8)_fg���;A&,2-/"$O.��Æa+2�*)3���*�.+J#jA!: :�#!'�'P#��(A8+2��'�#&9J�e"$� �!� "6, ^Ç}Æ(A&'P%3"/�;,�#&7K%(92�*�a-/#!N3,�mD#&9JEº-/)¼+21(-6,�A89J�*A_-$)3:�"$N3���j+�mD#8>X"/�*�&� ",2Oa,?+2�*'H,If3A&,2�*�0#&)01aOa%d�*9J: N(fd�MA&)3�È#8+213� 9o)(� +�m�#!92EÉ+J#&%g#&"$#8>F&-$�*,;T UWVX<vT/Z;ÊWV[<vT/Z*UWVX<�Å_��Ë�,BA&)3��)(>[1(#!%p)(� +�m�#!92E�,STRZ;UWVX<�A8)3�j:�#&'P>f(-$)3AW+J-/#!)�#87(f(Nd,YA&)3�k'��*,21g¾�1aOa%d�*9J: N(fg�n)(��+�mD#&9JE�,*T/Z&Z V[^rst13#&N(F!1+213�*,2�t�(�*,2-/F!)3,\%(92#W�a-6���tA8"/+2� 9J)3A8+2-$�&�DmDA�O�,Y+2#kf(N(-$"6��%3A&9JA&"/"$� "�,2O�,�>+2�*'H, <('�#=,�+K#&7Y+J1(� 'Ì��#H)(#8+B+�A8E!�kA&)aO�%3A&:�EWA&F&-$)(FP: #&)3,?+29�A8-$)=+J,-$)!+J#GA!: :�#!N()=+*^Qst1aN3,*<}-/+	-6,	��-/L�:�N("/+P+2#QNd,?�p+21(�;,?�.:�#&)(43F&N(9�AW>+2-$#&)d,}+2#	f(N(-$"$��92�;A8"$-$,?+2-6:K,2Oa,?+2�*'H,nN()3�(� 9��WA&92Oa-$)(F�+2�;:�1()(#!"/#!F&-6: A8"A8)d�p%3A!:�EWA8F&-$)(F�:�#!)3,�+J9JA&-/)=+�, ^�M+�Oa%(-6: A&"!1(-$� 9�A89�:�1aO�N3,2�*��-/)	%3A&:�EWA&F&-$)(FKAK"6A89JF&�D,?O�,?+2� 'À: #&)�>,2-$,?+J,�#87v'�N("/+2-$%("$��:�1(-$%3,}#!)�Akfd#=A89��PA&)3��'�N3"R+J-/%("$��,2N3:�1�fg#!A89��(,-$)pAe: A&9J��>X:*A8F&�!^Y�¿"$A&92F!� 9n,2Oa,?+2�*'·'�A�OP9J�*¹=N(-$92�B'	N("R+J-/%3"/�S: A89��a>: A&F&�;, <r'	N("/+2-$%("/��:*A8f(-$)(� +J,�A8)d�º,2#.#&)r^�st1(�H'�#���N("$�*,�A8+e�*A!:�1"$� �&�*"d#&7r+213-$,D%3A!:�E�A&F&-$)(Fe1(-$� 9�A89�:�1aOv�Y:�1(-$%3,*<=fg#!A&9J�3, <a: A&9J�a>y: A&F&�;,��+�:8^Y13A��&�\+213� -$9�#WmB)�:�13A89�A&:�+2�*92-6,�+J-$:*,g-/)k+J� 9J'�,r#87�'HAWÆ�-/'	N('È:*AW>%3A!:�-/+�O&<�f(-6,?�;:@+J-/#!).,2-/Ä*�&<3A��WA&-/"6A8f("$�S%(-/)3#&N�+;<3A8)3�.:�13A&)()(� "CmB-6�a+J1r^Í(#!9H��Æ(A8'�%("$�&<�+213�_'�A8Æ�-/'	N('Îfg#!A&9J�Ã,?-$Ä �_A��WA8-$"6A8f("$�I'�A�O¼fd�"$-/'�-/+2�*�	+J#kAk,2-/Ä*�B#87\Z;]8Ï�ÐBZ;]&Ï(^rst1(�t%(-$)(#&N(+}7h92#!'ÂASfd#=A89���'HA�Ofg�e"/-$'�-R+J�*�j+2#p]!Ê8Ñ8>yÊ(Z;]�%3-/)3,*^�st13��%(-/)3#&N�+K7h9J#&'ÒA�92#!N�+2�*9K:�1(-/%'HA�Oefg�K"/-$'�-R+J�*�	+2#eAk'HA8Æa-$'�N3'Â#87C]&Ê&ÓW>yl&Ó&Ó�%(-$)3, ^}ÍdA&:@+J#&9�,\"/-$E&�%3A8+21�>XmB-$��+21e-$)3,2-$����92#!N�+2�*9J,�A8)3��: #&)()(�;:@+J#&9r+J�*:�1()3#&"$#&F&O�92�;,�+J92-6:@+:�13A&)()(� "CmB-6�a+J13,t7h9J#&'Ôfg� -$)(F�A&92f(-/+29�A89J-$"/OH"6A89JF&�!^¤Í3#&9K���;,?-$F&)3-/)(FAP,?-$'�%("/�*9B:�#&'�'	N()(-6: AW+J-/#!)�-$)!+J� 927�A&: �&<=+21(�kmB-6�a+21.#87\�(AW+�A�"$-/)3�*,-$)¸Aº:�13A8)()3� "D-$,�A8"6,2#Q��Æ�%g�*:�+2�*�¼+2#º'HA8-$)=+JA8-$)¼A&)¼-$)!+J� F!9JA&"�9J��>"6AW+2-$#&)d,?1(-$%¼mB-/+21¸+21dAW+H#87S%(92#�: �*,J,?#!9	A8)d�¼'�� '�#!92O`mB1(-6:�1¸A&92�+�Oa%(-6: A8"$"$O�-$)P'	N("/+2-$%("/�;,}#87rASfaO=+2�&^niaNd:�1P%dA&:�EWA8F!-/)(FS"$-/'�-/+JAW+J-/#!)3,-$'P%g#!,2�o:�#!)3,?+29�A8-$)!+�,P#&)Ã+21(�o�(�*,2-/F!)Ã,2%3A&: �&^³Í3#&9H��Æ(A&'P%3"/�!<DA



� ��������������

���	�������"
��$�"
������������|���è��
����
�������������������O�� 
�Ã����#$�Ô%	�
�¤',)�)"*.
��q'� � +*�#$�

���/�0�0�0�0
:�#!)�43F!N(9JA8+2-$#&)M9J�*¹=N(-$9J-/)(F5AG%(-/)3#&N�+H#87�Ê8Ó!Ó_7h9J#&'q�*A!:�1¼9J#&N�+J� 9:�1(-$%³: A&)Ã)3#8+�fg�Q,?N3%(%d#!9?+J�*�ÉN()d��� 9H+J1(�o9J#&N�+J� 9H%(-$)(#!N�+p"$-/'P>-/+JAW+J-/#!)¼'�� )=+J-/#!)(�*�ÃA8fg#W�&�!^`i�-/'�-$"$A&92"$O&<�Aº:�#!)�43F!N(9JA8+2-$#&)MmB-/+21,2-RÆa+�O=>�7h#!N(9KZ;Ñkf(-R+D:�13A8)()3� "6,¤7h92#!' A�fg#!A&9J�P9J�*¹=N(-$92-$)(F�Z*Ó=]��k%(-$)3,: A&)	)3#8+nfg�K,?N(%3%d#!9?+J�*�PN()3���*9¤+21(�KA&fd#W�!�tfd#=A89��e%(-$)(#&N(+n"/-$'�-R+�AW>+2-$#&)�^¤»tA!,?�;��#!)�,2N3:�1�%3A!:�E�A&F&-$)(Fk:�#&)d,�+J9JA&-/)=+J,*<8#!)("/OPAk,?'HA8"$"3,2��+#87¤+J1(� #!92� +2-6: A8"$"$Op%g#!,J,?-$f("$�e:�#&)(43F&N(9�AW+J-/#!)3,BA89J�������
	�����
���������
�#&9
� 
�������������

� ���!���"
�^$#�)3"/O�,2N3:�1�:�#!)�43F&N39JA8+2-$#&)3,\: A&)�+J9JA&)3,?"6AW+J��-$)=+2#9J�*A8"�'HA!:�1(-/)3�*,*^Yst1aN3,*<!Ak,?O�,?+2�*' A89�:�1(-/+2�;:@+})(� �;�(,\+2#k4d9J,?+}-$���*)�>+2-/7hO�AB,?� +�#87����;,?-$F&)�>[7h�*A!,?-$f("$�n:�#!)�43F&N39JA8+2-$#&)3,*< #&�g�*92�;�&%'��()���*���!
 ��+faOeA�F!-/�!� )�,2��+¤#87g%3A&:�EWA&F&-$)(FB+2�;:�1()(#!"/#!F&-$�*,*<;fg��7h#!92�t:�1(#a#!,2-$)(F�#!)A�:�#!)�43F&N39JA8+2-$#&)�+J#Hf(N(-$"$�IA�,2Oa,?+2�*'I^

»��;,?-6���;,Ò���;,?-$F&)(>�7h�;A&,2-/f(-$"$-R+�O!< %(9J#�:��;,2,2#&9ÔA&)3� A&%(%("$-$:*AW+J-/#!):�13A&9JA!:@+2�*92-6,?+2-6: ,�A&"$,2#Q"$�*A!�`+J#GA8)¸��Æ�%g�*:@+J�*�-,.�/���/,0��� � 
�,0��� �#&)I%g� 927h#&9J'HA8)3: �k7h92#!' +213��,?O�,?+2�*'Ò-$).+2� 9J'H,K#&7¤,2N3,?+JA8-$)(�;�.A��=>� 9�A8F!�¤+21(9J#&N3F&1(%(N(+\A8)d��'HAWÆ�-/'	N(' A8"$"/#WmtA8f("$�}'��*,J,2A&F&�}"6AW+J� )3: O&^iaN3,?+JA&-/)3-/)(F.Ap���;,?-$9J�*�_%g� 927h#&9J'HA8)3: �e%("6A&:��;,�Aj��� 'HA&)3�_#&)o+21(�"6AW+2�*)3:�O=>[+21(9J#&N3F&1(%(N(+�:�13A&9JA!:@+J� 9J-$,?+2-6: ,�#87�Aº,?O�,?+2�*' :�#&)(43F&N(9�AW>+2-$#&)bT �8VX<�T/Z*U8V[^Hst1aN3,*<YA8)`A&9J:�1(-/+2�;:@+e,21(#&N("6�G-$���*)=+2-/7hOG,2N3:�1 � 
��
,1��� � #&)�%d�*9?7h#!92'HA8)d:���A&)3��N3,2��-/+¤A!,�A�:�9J-R+J� 9J-/#!)k+2#�,2� "$�*:�+2�43�3 �:�#!)�43F!N(9JA8+2-$#&)3,j,2A8+2-6,�7hOa-$)(FM+J1(�5��� 'HA8)d�C^ ´K#WmD� �&�*9*<D+J1(�º�(��>'HA8)3�(�*��%g� 927h#&9J'�A&)3:���-$,�)(#8+�A�4(Æ��*��%3A&9JA&'P� +2�*9*^Y�X+�-6,�Ak7hN()d:@>+2-$#&)H#&7C%(92#�: �*,J,?#!9¤A&)3��-$)!+J� 9�:�#!)()(�*:�+2-$#&)H,2%d�*�*�(,*^\Í3#&9���Æ(A8'�%("$�&<7�A&,?+2�*9B%(9J#a: �*,J,?#!9J,D: A&).: #&'�%(N�+J�e¹=N(-$:�E!� 9t"$�*A&�(-/)(FP+J#	7�A!,�+J� 9B-$)�>
5 �*:�+2-$#&).#87�'��;,2,JA8F!�*,n-$)=+2#	+21(�k)(� +�m�#!92Ev^¤s�#P,?Nd,�+�A8-$)�+213��7�A!,�+J� 9:�#!'�%(N�+JA8+2-$#&)�9�AW+2�!<W+213����� 'HA&)3���*�P"6AW+J� )3: O	A8)d�P,2N3,?+JA&-/)(�;�	A��=>� 9�A8F!�n+J1(92#!N(F&13%(N�+¤)(� �;�e+J#�fg�B,?N(%3%d#!9?+�A8f("$��faOk+J1(�tN()3���*92"$Oa-/)(F:�#!'�'�N()(-6: A8+2-$#&)	)(��+�mD#&9JEv^YÍ(#!9¤��Æ(A8'�%("$�&<8A�F&-$�&�*)&�43�3 � ���*,2-$F&)�>7h�*A!,?-$f("$�H:�#&)(43F&N(9�AW+J-/#!)_7h#&9�Z;Ó&Ó.Åo´KÄ�%(9J#�:��*,J,2#&9k,?O�,?+2� 'Á)3� �*�)(#&+¤9J� 'HA&-/)PF&#a#���mB13� )P%(92#�: �*,J,?#!9�+J�*:�1()(#!"/#!F&Oe:�13A&)(F&�;,Y+2#e]8Ó!ÓÅo´�Ä&^n´K#WmD� �!� 9;<8faOH��#&N(f3"/-$)(Fe+J1(�k:�13A8)()3� "v,?%g� �;�C<=+21(�S:�#&)(43F8>N(9�AW+J-/#!)�: A8)pfd��'�A!����F!#a#a�P7h#!9t]&Ó&Ó�Åo´�Ä�%392#�:��;,2,2#&9�,*^����;,?-$F&)9J�*,2N("R+�,�%392�;,?�*)!+J�*�k-$)�%(9J� �a-$#&N3,Y,�+JN3��-$�*,Y13A��&��)(#8+Y+JA8E!� )�-$)=+2#�A!:@>:�#!N()=+Y,2N3:�1�-/'�%3A!:@+�#&7�%(92#�: �*,J,?#!9rA8)3�k-$)=+2� 9�:�#!)()(�;:@+r+J�*:�1()(#!"/#!F&O#&)I+J1(�����*'HA8)3���;�I%d�*9?7h#!92'HA&)3:��!^Dst1aN3,*<dA��(�*,2-/F!)j7h9�A8'��*m�#!92E'�Nd,�+�: #&)3,2-6��� 9n%dA&:�EWA8F!-/)(Fd<8%(9J#�:��*,J,2#&9;<&A8)3�P-$)=+2� 9�:�#!)()(�;:@+n+J�*:�1�>)(#!"/#!F&-$�*,Y-/)PA8)�-$)=+2�*F&9�AW+2�;��'HA8)()3� 9Y+2#S%(92#!%d#=,?��92�;A8"$-$,?+2-6:��(�*,2-/F!),2#&"$N�+2-$#&)3,*^

�y)È+J1(-6,o%3A&%d�*9*<kmD�`%(92#!%d#=,?�5,2N3:�1ÀA8) -/)=+J� F&9�AW+J�*�6��()���*��7��
� 
�,1��� � �
89��,0
�:;3�89	e7h#!9�'�N3"R+J-/%(9J#�:��;,2,2#&9�,2O�,�+J� '~���*,2-$F&)r^Bst1(�#W�&�*9JA&"/"�7h9�A8'��*m�#!92EK-6,�,2N('�'HA89J-/Ä*�*�S-$)eÍY-$F3^!Z&^\st1(�nf3A!,?-6:¤#&f 5 �;:@>+2-$�&��#87=+21(�}7h9�A8'��*m�#!92EK-6,v+J#����*,2-$F&)S+21(��fd�;,�+Y,2O�,�+J� '0:�#&)(43F&N(9�AW>+2-$#&)�7h#!9�AkF!-/�!� )�)aN('�fg� 9�%!< + #&7C%(92#�: �*,J,?#!9J,¤N3,2-$)(FeAk+�mD#8>X"/�*�&� "A89�:�1(-/+2�;:@+2N392�!^Èst1(�_7�A&'�-/"$O¸#&7>=gAW+.x=>yA89JOMzv>y:�N(fg�_+J#&%g#&"$#&F&-$�*,A8)d�_+213� -$9S: "/N3,?+2�*92�;�_�WA89J-$A8+2-$#&)3,.%�x=>yA89JOIzv>X: N(fg�	:�"$N3,?+2�*9?>@? + A&92�:�#!)3,2-$���*92�;��+J#p���*92-$�&��,J: A8"6A8f3"/��:�#!)�43F!N(9JA8+2-$#&)3,*^�st1(�*#&9J��+J-$:*A8"$"/OAj"$A&92F!�	)aN('	fd�*9S#&7DA&"R+J� 9J)3AW+J�P: #&)�43F!N(9�AW+2-$#&)d,�A89J�P%d#=,2,2-/f3"/�	+2#f(N(-$"6�M,?Nd:�15A_,2O�,�+J� 'I^BAG�j:�#&)d,?-6��� 9	,?�*�&� 9�A8"}%dA&:�EWA8F!-/)(F_: #&)�>,?+29�A8-$)!+�,	,2N3:�1¼A!, �H�WA&92Oa-$)(Fofg#!A89��M,2-/Ä*�*,*<}92�;A&,2#&)3A&f("$�p:�13A8)3)(� "mB-6�a+213,	-$)¼'�N3"R+J-/%("$�*,	#87�Aof=O=+J�&<}"$-/'�-/+2�*�M%(-/)d,e7h9J#&'qA_9J#&N�+J� 9:�1(-$%r<(A8)d��"$-/'�-/+2�*�j%(-$)(#&N(+D7h9J#&' fg#!A&9J�j��� %g� )d��-/)3FP#!)p-/+J,t,2-/Ä*�&^st1(�k,?� +D#&7����*,2-$F&)�>[7h�*A!,?-$f("$��:�#!)�43F!N(9JA8+2-$#&)3,�:�#!)�7h#&9J'�-/)(Fe+2#	+21(�%3A!:�E�A&F&-$)(F³:�#!)3,?+29�A8-$)!+�,oA89J�5439�,�+º��� 9J-/�!�*�C^ st13�¼��� 'HA&)3���*�%g� 927h#&9J'�A&)3:��C%�"$A8+2� )d:�O A8)3�È+21392#!N(F&1(%3N�+ + A&92�º+213� )����*92-$�&�;�7h#&9IA¸F&-$�&� )¿%(92#�: �*,J,?#!9pA8)3�¿-/)=+J� 9�:�#&)3)(�*:�+p+2�;:�1()(#!"/#!F&O&^·st1(�"6AW+2�*)3:�O=>[+21(9J#&N3F&1(%(N(+�%d�*9?7h#!92'HA&)3:���:�1dA89�A&:@+J� 9J-$,?+2-6: ,K#8�v� 9J�*�_faO�*A!:�1����*,2-$F&)�>[7h�*A!,?-$f("$��:�#!)�43F&N39JA8+2-$#&)H-6,n�*,?+2-$'HAW+J�*�H+J1(9J#&N(F!1�A8)�>A8"$O=+2-6: A&"}'P#����*"/-$)(FoA&)3�5:�#&'�%3A&92�;�_+J#I+21(�����*'HA8)3���;�º%d�*9?7h#!9?>

'HA8)3: �&^¤�K'�#&)3F�+J1(�tF&#a#��	�(�*,2-/F!)�>�7h�;A&,2-/f3"/�t:�#!)�43F&N39JA8+2-$#&)3,\,2A8+?>-6,�7hOa-$)(F.+21(�p�(� 'HA8)3�(�*�G%d�*9?7h#!92'HA8)d:��&<r+21(�D�

��
E�:�#&)(43F&N(9�AW+J-/#!)-6,e���*: -$�(�*�º#&)º+213�Hf3A&,2-$,k#&7t: #!,?+?>X���v�*:�+2-$�&� )3�*,J,SA&)3�5,2: #&%g��7h#&9,J: A8"6A8f3-/"$-R+�O!^Qst1(���*"/�*F!A&)3:���#&7B+21(�p7h9JA&'�� mD#&9JEQ"$-/�;,�-$)M-/+J,	%3AW>9�A8'���+J� 9J-/Ä*�*�59J� %(9J�*,2� )=+JA8+2-$#&)`#&7���-/�g�*92�*)!+P+2�;:�1()(#!"/#!F&-$�*,*^Gst1(�fg�*,?+�: #&)�4dF&N(9�AW+J-/#!)Q: A&)Gfg�H��� 9J-/�!�*�o7h#&9eA8)aOo,2��+k#87�+2�*:�13)(#&"$#8>F&-$�*,�A8)3�H: #&)3,?+29�A8-$)=+J,�f=O�:�1(#a#!,2-$)(FeA8%(%392#!%(92-6AW+J�B�WA8"$N(�*,�7h#&9�+21(�%3A&9JA&'P� +2�*9J,*^FAG�	-/"$"/Nd,�+J9JA8+2�e+J1(�e7h9�A8'��*m�#!92E�faO_���*92-$�a-/)(Fpfd�;,�+:�#!)�43F!N(9JA8+2-$#&)3,�+2#5���;,?-$F&)ÉA¼Z;Ó!]��Q%(9J#�:��*,J,2#&9	,2O�,�+J� 'I^HG�,?-$)(F+213�K7h9�A8'�� mD#&9JE�mD��A8"6,2#e,�+JN3��OP+21(��-/'�%3A!:@+D#87r�WA89J-/#!N3,}%3A!:�EWA8F8>-$)(Fp%3A&9JA&'���+2�*9J,�A8)3�_���*'HA8)3���;�_%g� 927h#&9J'�A&)3:���#&)I+213��#W�&�*9JA&"/"���;,?-$F&)G%(92#�: �*,J, ^P�K'�#&)(F.#8+J1(� 9�,�+21(��� �g�;:@+�#87D��A&92Oa-$)(F.'�A8Æ�-R>'�N3' fg#!A&9J�H,2-/Ä*�&<!1(-/F!1(� 9�92#!N�+2�*9n%(-$)(#&N(+*<aA8)3�HA&"R+J� 9J)3AW+J�Bfd#=A89��%(-$)(#&N(+S+J�*:�1()3#&"$#&F&OI#!)o+213��,2��+�#&7D���;,?-$F&)�>[7h�*A!,?-$f("$��¾WF&#a#��d¾�fg�*,?+:�#!)�43F!N(9JA8+2-$#&)	-$,}A&)3A8"$OaÄ �*�	A8)3��,2N(-/+JA8f3"/�B���;,?-$F&)PF&N(-6���*"/-$)(�*,}A&92����*92-$�&�;�S+2#�A&-$��A8)�A&9J:�1(-/+2�;:@+\-/)�+J1(�t���*,2-/F!)�%(9J#a: �*,J, ^\Í(#!9YAKmB-6���9�A8)(F!�H#87B%3A89�A8'�� +2� 9�,*<�-/+	-6,�,21(#WmB)5+213A8+�fg�*,?+P:�#!)�43F!N(9JA8+2-$#&)3,A89J�BA&:�1(-$� �!�*��mB-R+J1HN(%P+2#�wk%(9J#a: �*,J,?#!9J,Y%g� 9�: "/N3,?+2�*9nA8)3�Pl&��>�Ê8�-$)!+J� 92>X: "/Nd,�+J� 9�-$)=+2�*9J: #&)()(�;:@+J-/#!)r^}st1(��%(9J#&%g#!,2�*��F&N(-6��� "$-$)(�*,DA8)3�9J�*,2N("R+�,BA89J�k�&� 9J-/43�*��+21(9J#&N(F!1.A!: : N(9JA8+2��,2-/'	N("$A8+2-$#&).'�#a�(� "$-/)(Fd^st1(�e%3A&%d�*9K-$,�#&9JF!A&)(-/Ä*�*�.A&,t7h#!"/"$#WmK,*^��y)Qia�;:8^3�2�tm��e%392�;,?�*)!++213�e+�mD#8>X"/�*�&� "\x=>XA&92Ojzv>X: N(fg��:�"$N3,?+2� 92>@?�A89�:�1(-R+J�*:�+2N(9J�&^Bst1(�	-/'P>%3A!:@+�#&7n%(9J#a: �*,J,?#!9�,2%d�*�*�QA&)3�o: #&'�'�N()3-$:*AW+2-$#&)Q"/-$)(E_,?%g� �;�_#&)+213�M��� 'HA8)d���*� %g� 927h#&9J'HA8)3: �º-6,o��-6,J:�N3,J,?�;�¿-$)Âia�;:8^K�2�?�@^ �y)ia�;:8^��y{Ôm���%392�;,?�*)!+PAI92�*%(92�;,?�*)=+JAW+J-/�!��'�N("/+2-/>["$� �!� "�%3A&:�EWA8F!-/)3F'�#���� "=7h#&9¤:�"$N3,?+2�*92�;�e,?O�,?+2�*'�,*^}ia�*:�+2-$#&)e{É��-6,2: N3,2,2�*,�+213��+J92�*)3�(,-$)_F&9J#Wmt+21.#87}%(9J#a: �*,J,?#!9Bfd#=A89��j,2-$Ä �*,*<3%3-/)(#!N�+*<g:�13A8)3)(� "rmB-6�a+J1r<A8)d��9J#&N(+2� 9�%(-/)3#&N�+r+J�*:�1()3#&"$#&F&-$�*,*^C�y)�ia�;:8^ {��dmD�����*92-$�&�¤� Æa%392�;,�>,2-/#!)3,v7h#&9Y#8�v� 9J�*�k:�13A&)()(� "!mB-$��+21�A&)3�kf(-6,?�;:@+2-$#&)kf3A&)3��mB-6�a+21�N()�>���*9���-/�g�*92�*)!+	%3A&:�EWA8F!-/)3F3<r%(9J#�:��;,2,2#&9;<rA8)3�5-$)=+2�*9J: #&)()(�;:@+k+2�;:�1�>)(#!"/#!F&-$�*,*^Gia�*:�+2-$#&)M{��?�e%392�;,?�*)!+�,�AQ"$A8+2� )d:�O=>�+J1(9J#&N(F!1(%(N�+�%g� 92>7h#&9J'HA8)3: �I'P#����*"t7h#&9px=>yA89JO`zv>y:�N(fg�_:�"$N3,�+J� 92>I?.:�"$N3,?+2�*92�;�¸,2O�,�>+2�*'H, ^Ã�y)Éi��*:8^}{��?�2�	mD�I%(92�;,?�*)=+	+J1(�I-/)=+2�*F&9�AW+J�*�`7h9�A8'��*m�#!92EA8)d�_��-$,J:�Nd,2,�-/'�%g#&92+JA8)=+�: #&)3,2-6��� 9�AW+J-/#!)3,B-$)Q:�1(#a#!,2-/)3F�+21(�	fd�;,�+:�#!)�43F!N(9JA8+2-$#&)r^�i��*:@+J-/#!)_�@J -$"$"/N3,?+29�AW+J�*,K+21(��7h9JA&'P�*m�#!92Ep+2#p�(��>,2-/F!).AIZ;Ó!]��P%(9J#�:��*,J,2#&9B,?O�,?+2�*'.^Dia�*:�+2-$#&)BJ���� '�#!)3,�+J9JA8+2�;,D+21(�-$'P%dA&:@+S#87n�WA89JOa-/)3F�%3A&:�EWA&F&-$)(F�A8)3�Q��� 'HA8)d�_%3A89�A8'�� +2� 9�,*^KÍY-/>)3A&"/"$O&<(: #&)3: "/N3�(-/)(FH9J� 'HA&92E�,DA8)3�j7hN�+JN(92��mD#&9JE�A89J�k%(9J�*,2� )=+2�;�C^
�����	
.KMLg��NP�P�J�ONPL�QRLg�SK�TULWV ���YXÌx[Z9\P
]QÌz^Z����._�K�>`��OLg�SK�
SZ9?��	
aN&\P�	��bc\������	�
dMe xf����8�7�zg����(��

a����([��E@
�8��h?BiF8j�4������k���Ej�!3��

ÅoA8)aOQ: N(929J� )=+�%3A&9JA&"/"$� "},2Oa,?+2�*'H,k"/-$E&�P+213�RlDµK�\¶ÒsBl&�ÁTnm;VX<�y)=+2�*"v�}A&9JA&F&#!)IT/Z*l8V[<�A&)3�H+J1(�kia+JA8)(7h#&9��p�K�Si�´ T/Z*Ó8VrA89J�K+JA&Ea-/)(FA.+�mD#8>X"/�*�&� "n: "/Nd,�+J� 9J-/)(FoA&%(%(9J#!A!:�1r^pµB�;:�� )=+J"/O!<YmD��13A��!�P-$)=+29J#8>��N3: �*��AB)3� mMx=>yA89JO�zv>y:�N(fg��:�"$N3,?+2�*9?>@?¤#&9JF!A&)(-/Ä;AW+J-/#!)PT �8VX<=T Ê�VX<�TRZ;ÑWV+2#k: A&%�+2N392��+21(-6,¤N(%v:�#!'P-$)(F�+29J� )3�	-$)�f(N(-$"6��-/)3Fk,J: A&"$A&f("$��%3A&9JA&"/"$� ",2Oa,?+2�*'H, ^\�y)�+21(-6,n#!92F=A8)(-$Ä*A8+2-$#&)r<�+J1(�K"$#Wm��*9}"/�*�&�*"3:�#!)3,?-6,?+J,}#&7rxpo%(9J#�:��*,J,2#&9�: "/N3,?+2�*9J,*^�st13�*,2�	:�"$N3,?+2�*9J,SA89J�e-$)!+J� 9�:�#!)()(�*:�+2�;�_faO.A1(-$F&1(�*9e"$� �&�*"n��-$92�;:@+Px=>yA89JO_zv>y:�N(fg��)(� +�m�#!92Eq%�A8"6,?#I9J��7h�*929J�*�Q+2#A&,t-$)=+2�*9?>y:�"$N3,?+2� 9t)(� +�m�#!92EH#!9S�/��E@
�8��f
�E + ^nÇ�A&:�1j: "/Nd,�+J� 9K:�#!)3,2-$,?+J,#87r?S%(9J#�:��*,J,2#&9�,�"$�*A!��-$)(F�+2#pAP+J#8+�A8"r#&7g<tsu%[xvo^w ? + %(9J#a: �*,J,?#!9J,-$)p+J1(�e,?O�,?+2�*'.^}st1(-6,t-$)!+J� 9�:�#!)()(�*:�+2-$#&).A&:�1(-$� �!�*,�+�m�#P'HA8-$).�(��>,2-/F!)�#&f 5 �;:@+J-/�!�*,*�YA + ��-$92�;:@+�)3��+�mD#&9JE!>Xf3A!,?�;�	-$)=+2�*92)(� +�%(9J#W�a-$�(-/)(F�*A!,?Ok,J: A8"6A8f3-/"$-R+�O�A&)3��f + %(92#�: �*,J,?#!9Y:�"$N3,?+2�*9J,�%(92#W�a-6��-$)(FB+213�D: #&)�>�&�*)(-$� )3: ��#87n%dA&:�EWA8F!-/)(FH'�#���N("6A89J-/+�OIA&)3�_%g#8+J� )=+2-6A8"Y7h#&9Sfd� +?+J� 9��Æ�%("$#&-/+JA8+2-$#&)�#87r: #&'�'�N()3-$:*AW+2-$#&)H"$#�: A&"/-/+�O&^¤Í\-/F!N(92��]e,?1(#WmK,}+21(�#W�&�*9JA&"/"v:�#!)�43F!N(9JA8+2-$#&)j#87},?N3:�1IA�,?O�,?+2�*'.^



���
�����O��
	�O����
��������
�������

���
��������
�����������O#À�������������"�����Ã���
�E�! "������#$� �

Analytical/
simulation
 modeling

Processor board Board pinout

Applications

Communication

    - locality
    - volume

Packaging technology

 technology technology

(Satisfying packaging constraints)

Maximum
        board size

Surface technology/
Periphery technology

- maximum sustained average throughput
match

  Processor
     speed

Interconnection

Given
channel width

Commmunication
   link speeds

SUPPLY DEMAND

 Good  configurations

Best  Configuration
Design Guideline
   Framework

Design-Feasible configurations

(Meeting  Demanded Performance)

Traffic:

- bound on  average network latency

router pinout
Maximum

- Best Performance
- Cost considerations

- Scalability

technology

Offered performance characteristics

Demanded performance characteristics
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Intercluster Network

Intra-cluster
   Network

Cluster
Interface (CI)

.  .  .   .   .

k-ary n-cube

c-processor Clusters

Bus/MIN/direct/star
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a) direct-network based c) bus-based d) star-basedb) MIN-based

MIN

connections to
other clusters

CI CI CICI

processor-memory unit router  CI cluster interface
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processor cluster

interconnection
N’ = 4x4x3:  inter-cluster

b’ = 2x2x1: sub-topology
on a board
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