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] @Y^ � ^ � ( ^,_ �n� ^SÈ @KÈ*) � ÂÄÃ � = Ã �§�4�Z� Ã � �K�a`cb ��us`Zj�pi`Zh�pi\�`�h|pius`Zjl_ aÀpi\�`�hrpsui`Bj�_�� h�prqC~@`�jl�^�(pi\�`
��k�_��0`Zu�w�³�h|wn��´�`�p��¡� ps\�`Ghrpsui`Bj�_ jlui`·���¡��`4� �¡�°~^jlusjl_�`4pi`Zush�d�j��^�©ui` �Ck�`Zh|psh�j ¿*`Zus�F`�p§h|wn��´�`�pZª
�F`�m�p `cb ¤;j��¡psh�³Àw�u��¡psh�h|pius`Zj�_ piw¬�0`�ui`Bjl�nq�¸Opi\^j�p��®h�psw¬hsjRqVps\�`§pr¤)w¬hiwn��´l`�p�h*piw¬�0`·j�pipsj���\�`Z�:ª
y>hihik�_a����� `ed �®h}usk����^�¡���§j�³½pi`Zu}pi\^`�hrpsui`Bj�_ ��us`Zj�ps�¡w��Äj��^�(\^j�h;pi\�`�hrpsui`Bj�_����n`Z�Cpi� �^`4uB¸^�¡p>�4jl�·�l`�p
j�¿*`Zus�F`�pFhiwn��´l`�pB¸�j��^�(ps\�`4��¸^¤;j��¡p�³Àwlu�ps\�`���w�uius`Z��p}hrp�j�pi`�wl³+ps\�`�h|pius`Zjl_(ª)[;\�`¢h|pius`Zj�_�� h�_�j��^jl�l`Zu
hi`4�0��h�ps\�`*jl��´���w�¤�£�`Z�n��`4_a`4�Cp�psw�jl£¡£@¤)jl� ps�¡�^��¿*`4u��}`4p)hiwn��´l`�p�h"jl�^��~�usw�������`Zh ps\�`d~�\�q�hi�®�4j�£Yjl�^�nui`Bhih
wl³�pi\�`�w�pi\^`4u>hiwn��´l`4pZª `K�¡pi\Vhik^��\Ä���n³Àwlus_�j�pi��wl��¸@¿*`Zus�F`�p>hiwn��´l`�p�h}�4jl�G��w�_�_�k����®�4j�pi`��n��us`Z�Ëps£¡q·j��0�
� � ��^'f&��������	 � �¢�4wl_a_�k��^���Zj�pi��wl�(�4jl��wn�4�4k�u�`�¦§�4�¡`Z��ps£¡q�ª

'f^,g �R��� ^ @hg � ' � È � Ã �Z���O� ^ @Yg¨ÂÄÃ � = Ã �º�4�Z� Ã � �¥�l� `K\�`Z�©jG~^uiwn��`Bhih�_a�¡��usj�pi��wl� �®h��^`4`Z��`Z�:¸
ps\�`�¿*`4u��}`4p;hiwn��´l`�p;�®h)hik^hi~0`Z�^�n`B�ow��ops\�`��n`4~^jlu|psk�us`>��wn�n`*j��0�ous`�Ì»j�pipsjl��\^`Z��w��ops\�`�j�usui����j�£@��wn�n`lª
z»�¯wlk�u�`�m�j�_a~�£�`l¸ `ed hik^h|~@`4�0��h§ps\�`¬hiwn��´l`4pZ¸�¤�\��®��\ �®ho£®j�ps`4u(ui`4ÌÒj�p|psj���\�`Z� ¤�\�`Z� `ji `�mn`Z�4knpi`Bh4ª
[;\^`��nq��^j�_a�®�¢h|pius`Zj�_±hi`4us�C�®��`��®h>�¡�G��\^jlui��`�w�³ `4�0h|k�us������pi\0j�p>�^w§_a`Zhshijl�l`GaÀw�u}_a`Zhshijl�l`�~���`Z�4`7d}��h
�4wlusuik^~npi`B�¬w�u¢£�w�h|p¢�0`4pr¤"`Z`4�ºpi\^`�hik^h|~@`4�0� j��^�ºus`�Ì»j�pipsjl��\¬pi��_a`lªÄ[;\�`oh|pius`Zjl_ _�jl�^j���`4u�k�~Y��j�ps`Zh
ps\�`Fwlpi\�`Zuv¿*`4u��}`4p"hiw���´�`�p"hiw*pi\0j�p"�¡p)h|piw�~^h��¡psh"��w�_�_�k����®�4j�pi��wl��k��Cpi��£@� pvus`Z�4`4���l`Bh ��`4¤K���n³Àw�ui_�j�ps�¡w��
³Àuswl_%pi\�`>hrpsui`Bj�_%_�jl�^j���`4uBª `K\�`Z�api\�`Fhik^hi~0`Z�^�n`B��h|wn��´l`4p ��h"jl�Ëps�¡��j�pi`Z�ajl��j����¾¸�� p�h ��`4¤°£�wn�4j�ps�¡w��a��h
hi`4�Cp)piw�pi\^`>wlpi\�`Zu;¿*`Zus�F`�p�h|wn��´�`�p�j��^���n�¡us`Z��p}��wl_a_�k����®�4j�ps�¡w��§�@`�pr¤)`4`4��pi\^`>pr¤)w�¿*`Zus�F`�p�h|wn��´�`�psh
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j�p|ps`4_a~np���h�����hs�4jlus�n`B�ojl�^�o¤)`*ui`Z£¡q�w��ops\�`*£¡w�¤;ÌÒ£�`4�l`Z£:��wl_a_�k����®�4j�ps�¡w��o£®jRql`Zu"���·wlu��n`4u"piwa´l`Z`4~�pi\�`
_a`Bhihsj���`�k��Cpi��£vj���`4¤ �n`Zh|pi���^j�pi��wl�²��h��n` �^��`B�:ª
`K\^`4�¬pi\�`�£�wn�4j�ps�¡w��V�®h*k�~Y��j�ps`Z�:¸:ps\�`�_a`Zhshijl�l`���h
hi`4�Cp;piwaps\�`���`Z¤X��w�uius`Z��p)�^w���`lª
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a � ³���`Z`Z�n`B�'dËª
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_�jl�^j���`Fps\�`¢hrp�j��^�^j�u���¼F��� m(h|wn��´l`4psh��4wl_a_�k��^���Zj�pi��wl��~�usw�piwn�4wl£Hª

`K\�`Z�µjG�^`4¤ �¡�Cps`4ui³ jl��`o��h��n`��^�^`Z�:¸�jG�4wlusui`Bh|~@wl�0�n�¡�^�G��£®jlhsh�w�³Fh|pius`Zjl_ah¢��h�ui`Z�l�®hrps`4us`Z�²��� pi\�`
��qC�0j�_a���"hrpsui`Bj�_�hi`4us�C�®��`�ª+y ��£®jlhsh�wl³0h|pius`Zj�_�h���h�jFhi`�p�w�³@hrpsui`Bj�_�h¾ps\^j�p hi\^j�us` pi\^`;hsj�_a`"~�uiw�~0`Zu|ps�¡`Bh4ª
[;\^��h+ui`Z�l�®hrps`4us�¡�^�Fhrps`4~���`��^��`Bh���`4��`Zusjl£l~�uswl~@`4uipi��`Zh+w�³^h|pius`Zjl_�h�jlhshiw��4��j�pi`B�dpiw}ps\��®h+���Cpi`Zu|³ j���`"aShrpsui`Bj�_
prq�~@`l¸���k�_��0`Zu�w�³�h|wn��´l`4pshZ¸:ª4ªZª d�j��^�(us`�pik^ui�^h�jah|pius`Zjl_-��£®jlhsh;�n`Zhs��us�¡~�piwluBª

listen()

accept()

socket()

bind()

socket()

bind()

connect()

Child process

MO���lk�us`�V�¶�{�`4us�l`Zu�j��^�·��£���`4�Cp}j�£��lwlus�¡pi\�_�³Àw�u}¼}���¡m(hiwn��´l`4p)k^hsj���`

MO���lk�us`"V�hi\�w�¤}h�ps\�`}psusj��n�¡pi��wl�^jl£^k^hsj���`�w�³�j¢¼F��� m§hiwn��´l`�pBª�`K\^`4�oj�~^uiwn��`Bhihv_�j�´l`Bh�j�� �'I4I1E1A4L
w���j�¼}���¡m*hiwn��´l`4pZ¸Zpi\�`v¼F���¡m*hiwn��´l`�p:���Cpi`4ui³ jl�4`���us`Zj�pi`Zh:j}��`4¤ºhrpsui`Bj�_¨j��^��j�p|psj���\�`Zh@ps\�` �^u�h|p�¿*`4u��}`�p
hiwn��´l`4p�jl�^�·¤;j��¡psh;ps\^j�p}ps\�`�h|pius`Zjl_-j�£�£¡wn�Zj�pi`Bh;pi\^`¢w�ps\�`4uF¿*`Zus�F`�pFhiwn��´l`�p aSjlh}��� `cb ���-MO�¡��k�ui`��idËª
`K\^`4��jl��w�ps\�`4u"~�usw��4`Zhsh"a _ajRq��@`Fw��oj���wlpi\�`Zuv��wn�n`Rd�`4mn`Z��k�pi`Zh"jBI1H����KE'I�L�w��api\�`*¼}�^� mohiwn��´l`�pB¸�jl�
j�p|p�jl��\·j�p|ps`4_a~np}�®h;_�jl�n`Ga ~�uiwn�4`Zhsh `ed �¡�;MO�¡��k�us`��idËª+[>�Äh|k0�4��`BhihZ¸Cpi\�`¢h|pius`Zjl_«�®h}��w�_�~^£¡`4pi`Z�(j��0�
ps\�`*pr¤)wa¿*`Zus�F`�p}hiw���´�`�p�h9aSj��^����q§ps\���h}¤)jRqaps\�`*pr¤"w�¼F��� m(h|wn��´l`4psh�d)�4j��·��w�_a_�k����®�4j�pi`��n��ui`B�Ëps£¡q�ª
[;\�` �'I I1E1A&L'f I1H�� �'E'I�L*`�m�j�_a~�£�`}�®h"j��lw�wn�aui`Z~�ui`Bh|`Z�Cpsj�ps�¡w��aw�³¾\�w�¤K¤)`}��_�~^£¡`Z_�`Z�Cp;¼F��� m§hiwn��´�Ì

`4pshZª `K�¡pi\ ps\�`Ghijl_a`(jl~�~�usw�jl��\©¤"`(\^jR��`(�n`Bh|���l�^`Z� j��^�©�¡_a~�£�`4_a`Z��ps`Z�©w�ps\�`4u§h|psjl�^��j�u��µhiwn��´l`4p
³Àk^�^�Ëps�¡w��^h�£��¡´�`�A'H����ZaÀ���·wlu��n`4u)piwa�@`¢j���£�`*piwak^hi`*pi\^`
F1E�� E'IRL§hiqnhrps`4_-�Zj�£�£ d�¸��'CiF�LKE��:¸�jl�^�(h|wawl��ª
[;\�`)F�E���Fjl�^� �KE'I�E�C��KE"³Àk��^��pi��wl�^h+j�us`��n�¡us`Z��pi£�q>_�jl~�~0`B�*wl�*psw�pi\�`)F�E���Fjl�^� �KEKI1E�C��KE;¿*`4u��}`�p

hiwn��´l`4p"³Àk��0�Ëpi��wl�0h4ª

;jlhi`Z�·w��Äpi\^��hdhrpsui`Bj�_ �¡�Cps`4ui³ jl��`�¸0¤)`��Zj��Ä_�j�´�`�wlpi\�`ZuF����ps`4ui³ jl�4`Zh�³Àw�u�C��'EiL F1HKI�JKEiL��4wl_a_�knÌ

�^���Zj�pi��wl�·j��0�o`Z�l`4�·jl�Z��`Bhih)psw I������§�n`4���®��`Bh4ª
`K\�`Z��j�_����lu�j�ps�¡w���wn�4��k^ush�a �n`B���®�n`Z�o�Cq�ps\�`>��£¡w��^j�£@hi��\^`Z�nk�£�`4u"wlu)��q�ps\�`F~^uiw��lu�j�_ � p�h|`Z£ ³ d�¸�pi\�`

_a���lu�j�ps�¡w��§h|`Zui���®��`>�Zj�£�£�h�pi\�`
F��kF7A'E����³Àk��0�Ëpi��wl�(j��^��j�pipsjl��\^`Zh ps\�`*h|wn��´l`4p"w���pi\�`d��`Z¤K��wn�n`$aSh|k0��\
j�h `ji �¡�;MO���lk�us`¢�1dËª
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[;\^`�¿*`4u��}`4p>j�u���\��¡pi`Z��pik�us`¢�®hF�n`Bh|���l�^`Z�(³Àwludj§�n�®hrpsui����knps`Z�Äw�~0`Zusj�pi�����§hiq�h|pi`Z_�h|k^��\Gj�hF¿*`Zuius�¡��\�`Z�¾ª
M^wlu)pi\^��h)us`Zjlhiwl��¸��¡p�¤)j�h"�0j�pik^usjl£^psw��^k��¡£®�(¿*`4u��}`�p;wl�opiw�~ow�³+pi\�`d£�w�¤;ÌH£�`4��`4£Y��wl_a_�k����®�4j�ps�¡w��o£®jRql`Zu
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~^uiw����®�n`Z�a��q�¿*`4usui���l\^`Z��j��0�§�4jl£¡£�`Z���d��_a£¡� f��d£�w��H�¾ªOz»�§ps\�`}³Àw�£¡£�w�¤��¡�^�^¸C¤"`>\��¡��\�£��¡��\�p;h|w�_a`}³À`Zj�pik�us`Zh
wl³�ps\���hF��wl_a_�k����®�4j�ps�¡w���£®jRql`ZuZª

$�� ^,g��-'"Ã � )ÒÈ � �µ� @ � Ã@¶§[;\���ha�4wl_a_�k��^���Zj�pi��wl�¥hiqnhrps`4_�~�usw�������`Zh�jV£¡w�¤�£®j�ps`4�^�4q j��^� \^�¡��\
�^j��0�n¤�� ps\Ä��wl_a_�k����®�4j�ps�¡w��(hi`4us�����4`F³Àw�u�´l`Zui��`Z£Ypiwa´l`Zui�^`4£¾��w�_a_�k����®�4j�pi��wl�^hZª

$&= Ã � Ç�È � > ^ @ É Ã 'vÃ @ É Ã @ � Ã@¶�[;\�`Zui`��®h ��w¢�n`Z~0`Z�^�n`Z�^��q��0`4pr¤"`Z`4��pi\��®h��4wl_a_�k��^���Zj�pi��wl�a£®jRql`Zu
j��^�·hiwl_a`�h|~@`Z�4��jl£:��`�pr¤)wlus´§�n`Z�C�®��`Bh4ª

$ �oÃ ( ^ �n� ^ ( ^ � Å�¶me��l`Zuiqohi`4�Cp�_a`Zhshijl�l`d��hF�n`4£��¡��`4us`Z�o¤�� ps\�wlknpFjl��qo��\^j��^�l`d�¡�(pi\^`�_�`Bhihsj���`lª

$
	 ^ � ' ( Ã ^ @ � Ã � ) ��� Ã@¶G[;\���h��4wl_a_�k^�����Zj�ps�¡w�� hi`4us�����4`��®ha�^jlhi`Z�©wl�©pi\^`G��\^j����^`4£��®�n`Zj^¸"j��0�
~�usw��C�®�n`Bh)ja��`4usq��^jlhi�®��F1E���Kf��KE'I�E�C��KE*����ps`4ui³ jl�4`lª

¿*`Zuius�¡��\�`Z�a£�w�¤°£¡`Z�l`Z£^~@wl����p"piw�~0w��¡�Cp)�4wl_a_�k^�����Zj�ps�¡w��oh|qnh|pi`Z_.�®h"���¡���®�n`Z�����§pr¤)w¢£®jRql`ZushZ¶��d��_�£��
jl�^���d£�w��H�¾ª��d�¡_a£��0~^uiw����®�n`Zh"j¢´l`Zui�^`4£^£�`4��`4£Yy}t�zvwl�§¤�\��®��\�jl£¡£Y¿*`4usus�¡��\�`Z�ahi`4us�C�®��`Bh�us`4£�ql¸C�¡��~^j�uipi�®�ËÌ
k^£�jlu�¿*`4u��}`�pBª�d£�w��H�a��h��¡�§��\^jlui��`"wl³Ypi\�`}�4wl_a_�k��^���Zj�pi��wl�aus`4£���jl����£¡�¡prq¢_�j��^jl�l`Z_�`Z�Cp"aÀ`4ususwlu ��w���psuiw�£S¸
~0jl��´l`4pshvui`4piu�j��^hi_a��hsh|��wl��dËª�MO���^j�£�£�ql¸��d�¡_a£��0~^uiw����®�n`Zh"j¢¤;jRq¢piwa��£®jlhshi� ³Àq�pi\�`>_a`Zhshijl�l`Zh"jl�Z��wlu��n�����*piw
hiwl_a`�~�uiw)�^£�`l¸:j§_a`Zhshsj��l`��0`Z�¡���·��\^jlusj��Ëpi`Zui�TS4`B�(�CqGj���\^j��^��`4£�j��^�Vj§prq�~@`lª*zÒ³"j§_a`Bhihsj���`��4jl����w�p
�@`¢�n`Z£¡���l`Zui`B�:¸nj��·`4usuiw�u"�®h�us`�psk�ui�^`Z�opiw�pi\�`¢�Zj�£�£¡������hi`4us�C�®��`BaS¿*`4u��}`�p����·wlk�u}�Zjlhi`7dËª

`K\���£�`��d��_a£¡�@��h"���^�n`4~@`4�0�n`4�Cpv³Àuswl_ ps\�`F��`4pr¤"w�ui´�pi`B��\���w�£¡w��lql¸��d£¡w��S�§�®h"�¡�Cpi`Zu|³ j���`B�a¤�� ps\o�n�on@`Zu|Ì
`Z�CpF��wl_a_�k����®�4j�ps�¡w��(hiqnhrps`4_�hZ¶�pi\�`�h|psjl�^��jlus�([F¹"t6fRz»tKh|psj���´@¸n�^`�ps��`4�����4`Ga ja��`4��`Zui�®�*��wl_a_�k����®�4j�Ì
ps�¡w��V£®jRql`Zu>w��Gpiw�~¬wl³�pi\^`ah|psjl�^��jlus�Ä�^`�pr¤)wlus´·j��4�4`Zhsh>���Cpi`Zu|³ j���`7dFwlu*�n`B�n���Zj�ps`Z�¬\��¡��\V~@`4ui³Àwlus_�j��^�4`
�4wl_a_�k^�����Zj�ps�¡w���hiqnhrps`4_�h�hik^��\�jlh��*jl_�_�jcO ��QÒª �>us�¡��`4u�h���`4`B���^w�pv�@`�_aw���� �^`B�:ª �}w�¤)`4��`4uB¸Rpi\�`Fjlu|Ì
��\^� ps`Z�Ëpsk�us`}\^jlh"�@`4`4���n`Zhi�¡����`Z��psw�jl£¡£�w�¤ pi\�`>`�mn~�£�wl�¡psj�ps�¡w���w�³�hi~0`B���®j�£��oSZ`Z���nus���l`4u�h ³Àw�uv~@`4ui³Àwlus_�j��^�4`
us`Zj�h|w��^hZªX¿*`4u��}`4p§�0`Z�¡�^�¥�^jlhi`Z�°w����d�¡_a£��>�®h�\�`Z�^��`G~@wluipsjl��£�`Gwl�Kj���q©��`�pr¤)wlus´��¡���ºps`Z��\��^wl£�wl�lq
aSÊÄq�ui����`4pZ¸��d�¡�Cj����¡p+e ps\�`4us��`4pZ¸:ª4ªZª d�ªOzÒp�hv~@`4ui³Àwlus_�j��^�4`}�®h"�n��us`Z�Ëps£¡q��n`Z~0`Z�^�n`Z��p)wl��ps\�`��d£¡w��S�§�nus���l`4u
k0h|`B��jl�^�(wl��pi\�`�~@`4ui³Àwlus_�j��^�4`>wl³+ps\�`�k��^�n`Zui£�q��¡�^���^`�pr¤)wlus´@ª
[;\�`¬�¡�Cps`4u�jl�Ëps�¡w��°�0`4pr¤"`Z`4���d��_a£¡� f��d£�w��H� j��^� ps\�`¬¿*`Zus�F`�p�hi`4us�����4`Ä��h�_�j�����£�q �nw���`G��q pi\�`

� E����KE1L����4E��@�o³Àk��^��pi��wl�¾ª 
;jlhi���Zj�£�£¡q�¸¾pi\^��h¢³Àk��^�Ëps�¡w��ºpius�¡`Bh*piwGhi`4�0�Vps\�`§_a`Zhshsj��l`�³Àw�u¢`4��`4u�~^j�hihi�¡�^�
ps\�`Äh|wn��´�`�p�� h�_�j�~©j�ha��wn�n`Ä�n`Zh|pi���^j�pi��wl�¥psw²pi\�`��kC�� �'C��KF1E ��G³Àk��^�Ëps�¡w�� a hi`4`.M+���lk^ui`V��¸"¿*`4u��}`�p
£®jRql`Zu�d�ªB`K\�`4�²ps\�`�pi\^`�ui`B��`4���l`Zu*_����lu�j�ps`ZhZ¸ �kC�� �'C��KF1E ��o³ j���£¡`B�:ª�[;\^`!��C�� �'C��&F1E���o¤���£�£vh|k0�4��`Bhih
¤�\^`4�Äps\�`�_�jl~G¤��¡£�£��0`�k�~Y��j�ps`Z�¬j�pFps\�`�`4�^�Vw�³ pi\^`�_a���lu�j�pi��wl� a ¤�� ps\Gps\�`��^`4¤�£�w��Zj�ps�¡w���dËª*¼}�Cpi��£
ps\��®h�`4��`4�CpZ¸�ps\�`�~�us`4���¡w�k^h)£¡wn�Zj�pi��wl�·�n�®hi�Zj�u���h"pi\�`�k^�C¤;j��Cps`Z��_�`Bhihsj���`ZhZª
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t�`Zu|³Àw�ui_�j��0��`�`Z��j�£�k^j�ps�¡w��^h*\^jR�l`��0`Z`4� �4jluius��`Z�Gw�knp*piwÄhi\�w�¤�pi\0j�p��¡�ºj���qG~^uiwn��`Bhih*�4wl� �^��k�u�j�pi��wl��¸
¿*`Zus�F`�p}�®hFjl��£¡`*psw§~�usw������n`*ps\�`¢�@`Zh|pF~@`4ui³Àwlus_ajl�^��`¢j�h�~@w�hsh|����£�`lª;[;\�`Zhi`¢~@`4ui³Àwlus_ajl�^��`Bh�h|\^wlk�£®�·�0`
w�knpi~@`4ui³Àwlus_a`Z�·��q(wlk�u>£¡w�¤;ÌÒ£¡`Z�l`Z£���w�_�_�k����®�4j�pi��wl�Ä£®jRql`4uBª�z»�Äps\�`�£®jlh|p>~^jlu|p>w�³�wlk^uF`4��jl£¡k^j�pi��wl�¾¸0¤"`
k0h|`�jahrp�j��^�^j�u����4wl_a_�k��^���Zj�pi��wl�·hiq�h|pi`Z_-hik^��\(j�h�ÊÄt�z)wl�·¿*`4u��}`4pFj�u���\�� ps`Z��pik�us`lª
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Gloin
driver

Native
driver

Error check
Resend mechanism

Request and
message queues

while( gimli_send ( &map, message ) );

Network drivers

Linux kernel

Network interface

Protocol

Interface

Network device

API

Netdevice GammaTCP

Socket

Gimli

Gloin

KerNet_Send KerNet_Recv

M
od

ul
es

KerNet

Gimli_Send Gimli_Receive

M+���lk^ui`���¶�Á�w�¤;ÌÒÁ�`4��`4£Y��wl_a_�k����®�4j�ps�¡w��^h�hi`4us�C�®��`

���=p����



���������
	��)����������
������� �k� ��	�� �'�6!#���$�
%&��	�� ���2	����K� (�����*+�����g,.	0/1�����2	3�4/956� �D����� � ��� 	3� �B!m< %4�8�>���ËbB�

[>k�u�pi`Zh|pvj�~^~�£¡�®�4j�pi��wl����h pi\�`F�F`�pst�z»t#e O�bZ�RQ@j�~�~�£��®�4j�ps�¡w��¾ª�[;\���h��0`Z�^��\�_�j�us´¢�®h�jd~��¡�^��ÌÒ~0w����¢j�~nÌ
~^£¡�®�4j�pi��wl���@`�pr¤)`4`4�apr¤)w�~�uswn��`Zhshi`ZhZ¸l¤��¡pi\ohi`4��`4u�j�£n~^j���´l`�p)h|�TS4`Bh4ªOz»��wlu��n`4u�piw¢~�£®jl�4`�pi\^`Zhi`}~�usw��4`Zhsh|`Bh4¸
¤)`*\^jR�l`>pr¤)wa�Zjlhi`ZhZ¶

$ [>�(pi\�`¢hsj�_a`*��wn�n`l¸

$ [>�Äh|`Z~^j�u�j�ps`>��wn�n`Bh4ª

`K\^`4�(pi\�`*pr¤)wa~�usw��4`Zhsh|`Bh;j�us`>w��ops\�`¢hijl_a`d�^w���`l¸nps\�`��¡�Cps`4uiÌÒ�4wl����`B�Ëps�¡w��o��`4pr¤"w�ui´nh;j�us`l¶

$ �¡�^`�p}£�wCw�~��^j���´��¡�Cpi`Zu|³ j���`�¶�[F¹"t6fRz»tKhiw���´�`�p�a � ����	3<3<o��Ì»[F¹"t d�¸

$ h|\0j�us`Z��_�`Z_awlusq@¶ ¼F��� m·h|wn��´�`�p�a � ���'	3<3<T��Ì»¼}���¡m'dË¸

$ £¡w�¤;ÌÒ£�`4�l`Z£Y£¡w�wl~^�^jl��´Y¶ ¿*`4u��}`4p�[F¹"t aS[F¹"t ÌH£���´l`7d�¸

$ £¡w�¤;ÌÒ£�`4�l`Z£Y£¡w�wl~^�^jl��´Y¶ ¿*`4u��}`4p�¼F���¡mWa ����h|pius�¡�^knpi`B��k^��� m·h|wn��´�`�p�d�ª

`K\^`4��pi\�`dpr¤)w�~�uswn��`Bhihi`Zh)j�us`>w��(hi`4~0j�u�j�pi`>��wn�n`ZhZ¸�pi\^`d���Cpi`Zu|Ì»��w�����`Z��pi��wl�§�^`�pr¤)wlus´�h)j�us`caÀ¤��¡pi\(pi\�`
hsj�_a`*����ps`4ui³ jl�4`Zh�dË¶

$ M^j�hrp e pi\�`Zui�^`�pZ¸

$ �d�¡�Cj����¡p)e ps\�`4us��`�pBª

[;\�`>��wn�n`Zh"���owlk^u"��£�k^h|pi`Zu)jlui`95)�����2	3%&�������.a2Ul�l��Ê �)S�¸4U�bB��¿ 
©�4j���\�`7d�¤�� ps\ UnbR��Ê 
©w�³¾_a`4_�Ì
w�uiq�ª [;\�`�¿*`4usui���l\�`B�ohiqnhrps`4_«k^hi`Z�(�®h�j��·`4�^\^j��^�4`Z�·�nª �nª�bZ��Á¾����knmo´l`Zui�^`4£Hª
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