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���#�F�z���¡ B¢¤£B¥§¦<¨B�ª©«�]¬~­%®�¯6¦'£�°
± ��}sv6jI²zm³}�jlv@´ µ�¶��6��y·jl¶h¸Bknv+��¹#r`�F���6v�knv?ruy6}~¶ukUi1�6mUjIr`�l�sw»ºN}¼ve}�}s�?r`�#i#���e}smzruye}¾½IjI��k³���z¶)¶`¿�¶`r`}siÀi#���6�6m³}s¶)knv

¶u�eÁ���k³}sv»r~�e}�rujlknmp�~ÂN}s¶ukn�e}s¶~i#���e}smnknveÃ?ruye}1�.�l�u}#�.��i#�7��ve}sv3ru¶�¶u�6�Sy§jl¶�knv6¶ur`���6�.ruk³��v&�6}s�.�+�e}���w<�«k³�7}smnknve}lwe��jl��y6}s¶ jlv6�
i#}si#�l��¿Äi�jlv6jIÃl}si#}sv3r��zv6k³r�ÅpÆÇÆbÈ¼ÉSw��lruye}��Fy6jI���eºhjI�u}?�.��i#�7��ve}sv3ru¶�}s¶u¶`}sv3ruknjlm�ÊX�l��ruye}?Ê¡�6v6�.ruk³��vzjlmnk³rË¿��lÊWjlv�´ µ
¶uye���zmn�?jlmn¶u�1²7}�i#�+�6}sm³}s���.�l���u}s�.rum³¿l��Ìe�l�h}.¹ejli#�zm³}lw�ºN}¼ve}�}s��r`��y6j�½l}¼rukni#}���¶)r`�#¶`}�rhruye}~�zjl�.}�Ê]�l�hrujl¶`t�¶u��ye}s�z�6mnknveÃe�
Í }#ve}�}s�§r`��i#���e}sm�Î+ÏzÐ]ÑlÒ.ÓSÔ.ÕIÖTÕHÔS×IÏ«Ø�Ù»Ó`ÚIÏ«ÚIÎ+Ô�ÓuÒuØSÒ�Ð]ÑlÒ.ÓFÛ¡ÓÜÕlÏeÔSÝFÐ¡ÛpÛËÒ.ÓSÔFÅ¡È~Þ¾ß ± ¶SÉSw'¶ukUv6�.}1¸�knv3�e¹@��jlvÇ�6¶`}1��ve}��lÊ�ruye}
¶`}���kUjlm��<�l��ru¶Tjl¶Truye}��.��v6¶u��m³}K���er`�z�er���Æb��¶`r�kni#�7�l�urujlv3rum³¿lw�ºN}Wjlmn¶`� v6}�}s�#r`�[y6j�½l}�jlv�knv3r`}��u���e�zr��.��v3r`�u��mnmn}��Tr`�[¶`}��u½�kn�.}
ruye}[kUv»r`}��u�S�e�6rN�u}sà3�6}s¶`ru¶WÊX�u��iáruye}¼rukUi#}���¶�w6È~Þ¾ß ± ¶�jlv6�@ruye}[kUv»r`}���vzjlm'¶`�lÊ]râºNjI��}1knv3r`}��u���e�zru¶��
ã v@ruy6}¼Ê]��mnmn��º�knv6ÃF¶��e²eäË¶`}s�.ruk³��vz¶�weº)}1�6kn¶u���6¶�¶)½IjI��k³���z¶Wjl¶`�7}s�.ru¶K�lÊ�ruye} �e}s¶uknÃ�v&knv@�e}�rujlknmå�

æ1ç�è ÕHÔ9Ð¡Ø é�ÒuÕlÛ¡Î�ÓuÒ9Ô
± ye}Ky6jI���eºhjI�u}h¶`r`���6�.ru�6�u}h�lÊzruye}K¶`¿�¶`r`}siêruy6jIrTºN}Wi#���e}sm�knv[���6��¶ukni��6mnjIr`�l�Tkn¶�¶uye�Yº�vFknvFÌ�knÃe��ëI� ± y6}h�.�l���u}s¶`�7��v6��ä

knveÃ�¶ukni��6mnjIruk³��v·ÊX��jli#}�ºN�l�ut&kn¶¾¶uye��º¾v&knvbÌ�k³Ãe�7ì+��µ�ye��º¾v&��v&ruy6}[��k³Ã�y3r�y6jlmnÊ��lÊTÌ�k³Ãe�7ì�jI�u}1ruye}1¶ukUi1�6mUjIruk³��v@i#���e}smn¶
ÊX�l��jlmUmBruye}F¶u�e²6äË¶`¿+¶ur`}si�¶�ÊX}sjIru�e�u}s��knvÇÌ�k³Ãe��ëIw'º�ye}��u}sjl¶~ruye}F¶`}sà+�e}sv6�.}��lÊ)¶`r`}��z¶�knv3½l��m³½l}s�ÇknvÇ�6¶uknveÃ�ruye}F¶ukni��6mnjIruk³��v
ÊX��jli#}�ºN�l�ut�kU¶W¶uye�Yº�v@��v@ruye} mn}�Ê]r���Þ~¶W¶uy6��º�v&kUv@Ì�knÃe�«ì+w6ruye} ¶ukUi1�6mUjIr`�l��knv6��mn�z�e}s¶Nruye}¼Ê]��mUm³��º�kUveÃ#�.��i#�7��ve}sv»ru¶so
ëI�)Þí¶ukUi1�6mUjIr`�l�?ÊX�l��ruy6}�µ+r`����veÃ�Þ¾ß~Æî�.�l�u}lw¾�.��vz¶ukn¶`ruknv6ÃÄ�lÊ[jlv	Ð]Ï6Ô9Û¡Ó9ÎeØ�Û¡Ð¡ÚlÏ6ïËÔsÒ�Û1ÔSÐXÝFÎ�ÖðÕlÛåÚlÓ�Å ã µ6µ6ÉSwN¶ukni��6mnjIruk³��v
i#���e}smn¶hÊX�l�[ësñIò�ó�äË��jl�Sye}Fjlv6� ã äË��jl��ye}lw<jlv6�&j#i#}si#�l��¿·i?jlv6jIÃl}si#}sv3r¾�6v6knr¼ÅpÆÇÆ§È�ÉS�

ì+�hµ�kni��6mnjIrukn��v�i��+�e}sm%Ê]�l��jlvbknv»r`}������e�6rK�.��v3r`�u��mnm³}��s�
ô �hµ�kni��6mnjIrukn��v�i��+�e}smU¶hÊ]�l�¾rËºN��rukni#}���¶s�
õ �hµ�kni��6mnjIrukn��v[i#���e}smn¶�Ê]�l��râº)� È~Þ¾ß ± ¶��.��veÊX�l��i�kUveÃ¾r`��ruye}Kölìl÷Iø¼¶`}���kn}s¶���ÂN¿[�6}�ÊXjl�6mnr�wlº)}h�6k³�u}s�.r�ruye}Nr`��jlv6¶ui?k³r`r`}��
�lÊ�È¾Þ~ß ± øFr`�Fruye}¼ye��¶`rhr`}���i�knvzjlmp� Í } jlmn¶`�#�.��v6ve}s�.rhruye}¼r`��jlvz¶ui�k³r`r`}��9ùY��}s�.}sk³½l}��K�lÊ�È~Þ¾ß ± ë~r`��j ±¾úhû ¶u�+��tl}�r
¶`�1ruy6jIrNrËºN��knvz¶`rujlv6�.}s¶��lÊ'ruy6}¾¶ukni��6mnjIr`�l�S¶���jlv��.��i�i1�zv6kn��jIr`}�º¾k³ruy���ve}~jlve�lruye}��Nruye�u���eÃ�y?ruye}sk³�NÈ¾Þ~ß ± ëIü�¶�w��u}.ä
¶`�7}s�.ruk³½l}smn¿l� ± y6kn¶�ÊX}sjIru�e�u}�jlmnmn��º�¶�¶�kni1�zmnjIruk³��v6¶�ruy6jIr)knv»½l��mn½l}WrËºN�1i�jl�Sy6knve}s¶��.��i�i1�zv6kn��jIruknveÃ¼º¾k³ruy#��ve}�jlv6�lruye}��
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ruye�����eÃ�y@ruye}sk³�WÈ~Þ~ß ± ü�¶��

÷+�hµ�kni��6mnjIrukn��v�i��+�e}sm%Ê]�l� ô ì?Æ&²+¿3r`}s¶��lÊTi#}si#�l�u¿l�
Í }Fyzjs½l}Fi#�+�6}sm³}s�b}sjl�Sy��.��i#�7��ve}sv»r�knv§¶u�eÁ?��k³}sv3r¾�6}�rujlknmBr`��}sv6jI²zmn}1j�½l}���¶uk³��v§�lÊ�¸BkUv3��¹§´ µ&r`��}.¹+}s���er`}F��vÇk³r��

± ye} ¸�knv+��¹@´ µ�ruyzjIrWº)}1jl�6jI�6r`}s�&ÊX�l�Wruye}¼�«�e�u�7��¶`}��lÊ�¶�kni1�zmnjIruk³��v@y6jl¶Kruy6} Ê]��mUm³��º�kUveÃ1ÊX}sjIru�e�u}s¶soëI� ã r�kn¶ ÕIÓ9ÝFïâÖ Ð]ÏzÎ�-[½l}���¶ukn��vbì+� ì+� ì+w<�.��v/.6Ã��e�u}s�·ÊX�l�Wruye}[g)ÂWµ�ÞWä�ëlë�ø?�zmnjIr`ÊX�l��i@�
ì+� Í }·y6js½l}·�.��v0.6Ã��e��}s��ruye}ÇÕlÓSÝFï Ö ÐXÏ6Î�-�r`�Çi#���zv»r[jlv>knv6knruknjlm���jli��6kn¶ut�Å ÐXÏ6Ð¡Û¡Ó21�É1jl¶[ruye}?�u�+�lr3.«m³}s¶`¿�¶`r`}si@� ± ye}�6¶u}��¾jI�6�zmUkn��jIruk³��v&�.���e}Fkn¶W�6��}.äËknv6¶`rujlmnmn}s�@knv»r`��ruye}?ÐXÏ6Ð¡Û¡Ó21l�¾Þhr�ruy6}1}sv6�b�lÊTruye}[tl}��Sve}smBknvzk³ruknjlmnk54sjIrukn��v@¶`r`}��z¶�w<ruye}
�6¶u}���jI�6�zmnkU��jIruk³��v��6�u�lÃl��jli kn¶Km³��jl�e}s�@ÊX�u��iáruy6}¼��jli��6kn¶ut«�

ô � Í }§yzjs½l}bjlmn¶u�Ä�.��v0.6Ã��e�u}s� ruye}ªÕIÓ9ÝFïâÖ Ð]ÏzÎ�-br`���6¶u}&È¾Þ~ß ± øÄjl¶#ruye}§�.��v6¶`��m³}l�¤´��6r`�z�er#ÊX�u��i ruye}&tl}���v6}smWjl¶
ºN}smnm�jl¶¾ÊX�u��i ruye}F�6¶`}���jI�6�zmnkn��jIrukn��vb��jlvÇruy3�z¶�²7}1�zkn¶`�zmnj�¿l}s�&��vÇruye}Fye��¶`r~r`}���i�knvzjlmB¶uknvz�.}[ruye}�r`��jlv6¶ui?k³r`r`}��¾�lÊ
È~Þ¾ß ± ø?kn¶K�u}s�6kn�u}s�.r`}s�·r`��ruye}[y6��¶`rKr`}���i�knvzjlmp�

è~ç76 Ô�Õ%83ÒFÚ291ÛXÙ�Ò�:6ÐXÝ�Î�Ö³ÕlÛåÚIÓ
± ye}<;6�Yº �zknjIÃl��jli �6}��zkn�.ruknveÃ@ruy6}��6¶ujIÃl}��lÊKruye}�¶�kni1�zmnjIr`�l�1kn¶1¶uye�Yº�v�knvÄruye}�m³}�ÊXr �zjI��r[�lÊWÌ�k³Ãe��ì+� ± ye}�²7�s¹�}s¶º�k³ruy��zjI�ut>¶�y6jl�6knveÃ��u}��z�u}s¶`}sv3r#ruye}bjl��¹eknmnknjI��¿Är`�3��mU¶#}si#�zm³�Y¿l}s� knv�ruy6}=;6��º whº�y6}��u}sjl¶#ruye}&�.¿�mnknv6�6}���¶Fº�k³ruy�mnknÃ�y»r

¶uy6jl�zknveÃ·�u}��6�u}s¶u}sv»r¼ruye}#�l²exÜ}s�.ru¶[ruy6jIr[jI�u}�²7}sknv6Ã�i�jlvzk³�z�6mnjIr`}s��jIr[½HjI��kn���6¶¼¶`rujIÃl}s¶��?>¼k³½l}sv�ruye}§ÕlÓSÝFï Ö ÐXÏ6Î�-?¶u���e���.}
�.���e}lw6ºN}[Ãl}sve}���jIr`}1ruye}�ÕIÓ9ÝFïâÖ ÐXÏ6Î�-[�l²exÜ}s�.r��.���e}[�z¶uknveÃ�j��.����¶u¶ÜäË�.��i#�zkUm³}��s� ã v@�zjI��jlmUm³}smpw�º)}�jlmn¶`�#Ãl}sve}��SjIr`}1ruye}1�6¶`}��
jI�6�zmUkn��jIruk³��v��l²�x`}s�.r1�.���e}�ÊX�u��i ruye}�jI�6�zmnkn��jIrukn��v�¶`���e���.}?�.���e}?�z¶uknveÃ·ruye}?�.����¶u¶ÜäË�.��i#�zkUm³}��s��Þ~¶[i#}sv3ruk³��ve}s�ÄkUv�ruye}
�6�u}�½�k³���6¶~¶u�e²6äË¶`}s�.ruk³��v'w7ºN}Fv6}�}s�§r`�·�6��}.äËknv6¶`rujlmnmBruye}#�6¶`}���jI�6�zmnkU��jIruk³��v§�.���e}#knv3r`��ruy6}�ÐXÏ6Ð¡Û¡Ó21l� ± �@�e��ruy6jIr�w'ºN}#�6¶`}
jlvªÐ]Ï6Ð¡Û¡Ó@1 Ãl}sve}��SjIr`�l�s� ± ye}1���er`�z�er��lÊTruye}?ÐXÏ6Ð¡Û¡Ó211Ãl}sve}���jIr`�l�¼kn¶�j?�.��i#�6��}s¶u¶`}s�Çkni�jIÃl}[�lÊTruy6}?ÐXÏ6ÐXÛ¡Ó@1I��Þ¾ÊXr`}��¾ruy6jIr�w7j
mnknv6tl}��Wkn¶K�6¶`}s�@r`��mnknvet�ruy6}�ÕIÓ9Ý�ï Ö Ð]Ï6Î�-[�l²�x`}s�.r��.�+�6}[jlv6�@ruye} �.��i��6�u}s¶u¶`}s�ÄÐ]Ï6Ð¡Û¡Ó@1[kni?jIÃl} knv»r`��j�.zv6jlm'ßW´¼Æ kni�jIÃl}l�
Þhr1ruye}�¶`rujI�ur�w�ruye}�¶ukni��6mnjIr`�l�1mn��jl�6¶ ruye}�ßW´¼Æ kni�jIÃl}�knv3r`�bruye}�i#}si#�l�u¿l�BA¾�lr`}�ruyzjIr1ruye}�jI�6�zmnkU��jIruk³��v��l²�x`}s�.r

�.���e}#kn¶¾jlmU¶`��mn��jl�e}s�Ç²3¿&ruy6}�¶ukUi1�6mUjIr`�l�sw'jl¶~�6}��zkn�.r`}s��knv§ruye}�;z��º �6knjIÃl��jli&� ± y6kn¶~kn¶¾v6}s�.}s¶u¶ujI�u¿§}�½l}sv�ruye���eÃ�yÇruye}
jI�6�zmUkn��jIruk³��v·kn¶hjlm³�u}sjl�e¿��6�u}.äËknvz¶`rujlmnm³}s��knv·ruye}FÐXÏ6ÐXÛ¡Ó@1¼²7}s��jl�6¶u}~ºN} ve}�}s�·ruye}¼Ê¡�6v6�.rukn��v�¶u¿+i1²7��m<kUveÊ]�l�Si�jIruk³��v·�6k³�u}s�.rumn¿
ÊX�u��iáruye} jI�6�«mnkn��jIruk³��v@�.���e} r`��}svzjI²zm³}¼�6�u���.}s¶u¶Wjlvz�·ÊX�6vz�.ruk³��v�äËm³}�½l}sm'}sv6}��uÃl¿��z�u��.zmnknv6Ãe�
C çED Ï<Ò�ÓF8�×�G�Ú%1»Ò.Ö ÐXÏ�8�Ð]Ï�ÛXÙ�Ò�:zÐ]ÝFÎ�ÖðÕ�ÛåÚIÓ
Í }Nve�Yºª�e}s¶��.��k³²7}Truye}�}sv6}��uÃl¿ i#���e}smn¶%�6¶u}s�[knv[ruye}�½IjI��k³���6¶��.��i#�7��ve}sv»ru¶��lÊ�ruye})¶�kni1�zmnjIr`�l�s��Æb��¶`r��lÊ�ruye})�.��v6�.}��zru¶

�6�u}s¶u}sv»r`}s��knv§ruy6kn¶�¶u�6²eäË¶`}s�.ruk³��v�jI�u}#jl�6jI�6r`}s��ÊX�u��i �6�u}�½�k³���6¶¾ºN�l�utb��v�¶`�lÊXrËºhjI�u}�jlv6��¶`¿�¶`r`}si }sve}���Ãl¿b}s¶`rukni?jIruk³��v'�
± ye}��e}s¶u�.�Sk³�6ruk³��v�kn¶)kUv6��mn�6�e}s��Ê]�l�hruye}¼¶ujItl}��lÊB�.��i#�«m³}�r`}sve}s¶u¶��)µeknv6�.}�ruy6}�i?jlknv?�«�e�u�7��¶`}W�lÊ%²«�6knmn�6kUveÃ¼ruye}�¶ukni��6mnjIr`�l�
kn¶hr`��jlv6jlmn¿�4�} ruy6}¼}sve}��uÃl¿·�.��v6¶u�6i#�zruk³��v�Ê]�u��iÀruy6} ¶`�lÊ]râºNjI��}[�7}���¶`�7}s�.ruk³½l}lw�ºN} �e��ve�lrK�u}s¶`�l��rKr`�?jlv6jlm³¿+rukn��jlm7}sve}��uÃl¿
i#���e}smn¶Kjl¶¾�e}s¶u�.��k³²7}s�@knvIHðë�Jå� ã v@ÊXjl�.r�w'µ�kni��6v6kn��ÒsÛNÕIÖ ç H�ìKJ�y6j�½l}[�e}si#��vz¶`r`��jIr`}s�&ruyzjIr��u}sjl¶`��vzjI²zm³¿·jl�����e��jIr`}�ÅXº¾k³ruy6knv



L
÷�M }��u�u�l�9ÉW�7��ºN}���}s¶`rukni�jIruk³��v���jlvÇ²7}1�l²zrujlknve}s�§}�½l}sv�k³ÊTruye}��<�Yº)}��¼i#���e}smn¶¾�lÊ�ruye}F�.��v6¶`ruknru�e}sv»r��.��i#�7��ve}sv3ru¶¼jI�u}
knveÊX}��u�u}s�b�6k³�u}s�.rum³¿·ÊX�u��i�ruy6}��6jIrujHäË¶�ye}�}�r~kUveÊ]�l�Si�jIruk³��v@ÊX�l�¾ruy6}�¶`¿�¶`r`}si �.��i#�7��ve}sv3ru¶�� ã v&���e�¾º)�l�ut<w<º)}�Ê]��mUm³��º�ruy6kn¶
�zy6kUm³��¶`�l�zy3¿�Ê]�l�#i#��¶urF�.��i��<��v6}sv»ru¶F�lÊ~ruye}@¶ukni��6mnjIr`�l��}.¹��.}��zr#Ê]�l�#ruye}·�6���+�.}s¶u¶u�l�sw�ÊX�l��º¾y6kn��y>ºN}@y6js½l}&�l²zrujlknve}s�
ruye}bµ+r`�u��v6Ã�Þ¾ß~Æ knv6¶ur`���6�.ruk³��v�äËmn}�½l}sm�}sve}���Ãl¿>i#���e}smn¶1ÊX�u��iNH ô Jå� ± y6}·jl�����zi1�6mUjIr`}s��}sve}��uÃl¿ª�.��vz¶u�6i#�6rukn��vª�lÊ¾ruye}
}si1²<}s�z�e}s�@¶`¿�¶`r`}si�ÊX�l�Wruye}[�z�e��jIruk³��v��lÊTj#�6�u�lÃl�Sjliá}.¹+}s���6ruk³��v&kn¶W��jlmU���6mnjIr`}s�&jl¶�Ê]��mnmn��º�¶�o

O#PQ�RSQUT O#PVXW@Y2Z\[ OEP]5^`_ba [ O#Pc a cd[ O#Pe$f`W2gh[ O#PV a W ] ÅÜë�É
O PQiR�Q T r`�lrujlmBjl�����6i��6mnjIr`}s�§¶`¿+¶ur`}siá}sve}��uÃl¿@�.��v6¶u�zi#�6ruk³��v
O PVXW@Y2Z T jl�����6i1�zmnjIr`}s�&�6���+�.}s¶u¶u�l�Wjl�.ruk³½l}[}sve}���Ãl¿·�.��vz¶u�6i#�6rukn��v
O P]5^`_ja T jl�����6i1�zmnjIr`}s�&�6���+�.}s¶u¶u�l�Wkn�6m³}�}sve}��uÃl¿@�.��v6¶��6i#�6ruk³��vO Pc a c T jl�����6i1�zmnjIr`}s�bi#}si��l�u¿�}sv6}��uÃl¿��.��vz¶u�6i#�6rukn��vO Pe$f�W2g T jl�����6i1�zmnjIr`}s�bÈ~Þ¾ß ± }sv6}��uÃl¿@�.��v6¶u�6i#�zruk³��vO PV a W ] T jl�����6i1�zmnjIr`}s�&}sve}���Ãl¿��.��v6¶��6i#�6ruk³��v·�lÊ��lruye}����<}��Sk³�zye}���jlmU¶

g�jl�Sy&�lÊ�ruye}s¶`} �.��v3r`��k³²«�eruk³��v6¶Kkn¶W}.¹+�zmUjlknve}s�·knv·ruye} ÊX��mnm³�Yº�knveÃ#¶u�6²eäË¶`}s�.ruk³��v6¶s�
ú �nëÄÞ~�����6i��6mnjIr`}s�@�z�u�+�.}s¶�¶`�l�W}sve}��uÃl¿@�.��v6¶��6i#�6ruk³��vÄÅ O PVXW@Y2Z jlv6� O P]5^`_ja É
± ye}�jl�����6i��6mnjIr`}s�[�6�u���.}s¶u¶`�l��}sve}��uÃl¿¼�.��v6¶u�6i��6ruk³��v O PV%W2Y2Z kn¶���jlmn���6mnjIr`}s� ²zjl¶`}s� ��v[ruye}�knvz¶`r`���6�.ruk³��veäËm³}�½l}smli#}�ruye����ä��m³�lÃl¿·ÊX�l�W�7��ºN}��9ùY}sve}��uÃl¿@i#���e}smnknv6Ãeo

O PVXW@Y2Z T
kUlmjn
oFprqs
](t'u O VXW@Y2Z H v�w x$y�z y�{K|~}»Å�v ÉiJ��U� Z�R
Z Å�v É Åpì�É

� P]r� Q�g5W T r`�lrujlm�v+�6i1²<}��K�lÊ�knv6¶ur`���6�.ruk³��v6¶N}.¹�}s���er`}s�v�w x$y�z y�{K|~}»Å�v É T knv6¶`r`���z�.ruk³��v·rË¿+�7}?Å¡knv6�e}.¹zÉ)�lÊ�ruye}Ev g(� }.¹�}s���er`}s�bkUv6¶`r`���6�.rukn��vO VXW@Y2Z H v�w x$y�z y�{K|~}»Å�vÜÉiJ T �6�u���.}s¶u¶`�l�W}sve}���Ãl¿·�.��vz¶u�6i#�6rukn��v·�<}��W�.¿���m³} º¾ye}sv·}.¹+}s���6ruknveÃ?knvz¶`r`���6�.ruk³��v�râ¿3�7}v�w x%y�z y�{$|�}»Å�v É� Z�R
Z Å�v É T v3�6i1²7}��W�lÊ��.¿+��m³}s¶��u}sà+�6k³�u}s��r`��}.¹�}s���er`}1kUv6¶`r`���6�.rukn��v�v
± ye}1kUv6¶`r`���6�.rukn��v�äËm³}�½l}sm'}sve}���Ãl¿bi#���e}smn¶WÊX�u��i ruye}#Æ ã ±�� Þ�Æ û µ&�6�u�Hx`}s�.r¾��vÄµ�Þ�ëlë�ølø�kUv6¶`r`���6�.rukn��vb���e�u��}sv»r¾�6�u�Iä.zmnkUveÃ�}.¹��<}��Skni#}sv3r�H ô JTjlm³�u}sjl�e¿bkUv6��mn�6�e}¼ruy6}1}sve}���Ãl¿b�.��v»r`�Sk³²z�eruk³��vz¶W�lÊ�jlmnm��zjI�uru¶~�lÊ�ruy6}1�6���+�.}s¶u¶u�l�~�.�l�u}lw'knvz��mn�6�6knv6Ã

��jl��y6}lw»Æ§Æ§È[wI��m³���ut¼Ãl}sve}��SjIr`�l�swlrukni#}��swIknv3r`}��u���e�zr%�.��v»r`�u��mUm³}��sw6Ò�ÛåØ���Ìe��mnmn��º�knv6ÃWruye}��l�Sk³Ã�knv6jlmli#}�ruy6�+�e��mn�lÃl¿ �e}s¶u�.��k³²7}s�
knv�H õ Jåw«ruye}Fknv6¶ur`���6�.ruk³��v�äËmn}�½l}sm'}sve}��uÃl¿&i#���e}smn¶¾jI�u}1jI�z�zmnkn��jI²zmn}¼º�ye}svb��jl�Sye}#y6k³ru¶��+�����e��� ± ye}1�zjIruj?�6����½�kn�e}s�&knv�H ô J
jI�u}�knv�ruy6}#Ê]�l��ií�lÊNknvz¶`r`���6�.ruk³��v����e���u}sv»r �.��vz¶u�6i#�6rukn��v'� ± �b��jlmn���zmnjIr`}#ruye}��.�l�u�u}s¶u�<��vz�6knveÃ�}sve}��uÃl¿��.��v6¶u�6i��6ruk³��v
�7}��K�6�u���.}s¶u¶`�l���.�l��}[�.¿+��mn} º�ye}sv&jF�«jI�urukn���6mnjI�WkUv6¶`r`���6�.rukn��v�}.¹�}s���er`}s¶�w«º)}1�6¶`}¼ruye} ÊX��mnm³�Yº�knveÃ#�.��v3½l}���¶uk³��v%o

O VXW@Y2Z T�� ^�^
�U� ]r� Qig5W� Z _b� Å ô É

ã v�ruye}¾}.¹+�7}���kni�}sv»r�w�ruy6}¾�.�l�u}�¶u�e�6�«m³¿[½l��m³rujIÃl} � ^`^
�z¶`}s�#ºhjl¶¾ë�� õ ñ �

w�jlv6��ruy6}¾��m³���ut#ÊX�u}sà+�e}sv6�.¿ � Z _b� ºhjl¶NìIø�ñ����7�6�
± ye}Fknv6¶ur`���6�.ruk³��v§���e�u�u}sv3r�� ]r� Q�g5W �SjlveÃl}s¶~Ê]�u��i ø��nësñl÷���r`�@ø�� ì ô�� �[�[È~¶uknv6Ã�g�à+�6jIruk³��v�Å ô ÉSw'ºN}F�6}�r`}���i�knve}1ruy6jIr�ruye}
}sve}��uÃl¿@�.��v6¶��6i#�6ruk³��v·�lÊ�ruye} �z�u�+�.}s¶�¶`�l���.�l�u}[kUv·}sjl��yÇ�.¿+��m³}[��jlveÃl}s¶WÊX�u��iíë��në � w���r`�bë�� ñlöEw��Tw6�e}��7}sv6�6kUveÃ1��vbruye}
knv6¶ur`���6�.ruk³��v#²7}sknv6Ã¼}.¹+}s���er`}s�%� ± ye}��e}�rujlkUm³}s� O VXW@Y�Z �6jIruj[��jIr`}�Ãl�l��k(4�}s��²+¿�knv6¶ur`���6�.ruk³��vFÃl�u���6�z¶�jI�u}~mnkn¶`r`}s�?knv ± jI²zm³} ã �
´��e�¾¶�kni1�zmnjIr`�l�¾jlmn¶u��¶u�e�z�<�l��ru¶¾µ+r`�u��veÃ�Þ~ß¾Æ�ü�¶�ÐF1eÖ³Ò�Ý�Ú%13Ò.� ã vbruye}�Ð�1�ÖnÒ�Ý�Ú%1»Ò�w<ruy6}1��m³���ut&r`��ruye}1�6�u���.}s¶u¶`�l���.�l�u}

kn¶�¶`r`�l�6�7}s�'w7²z�6r~jlmnm��lruye}��¼��veäË��y6k³���u}s¶u���e���.}s¶�w%¶u�z��y�jl¶¼��m³���ut§Ãl}sve}���jIr`�l�sw%rukUi#}���¶�w'knv3r`}��u���e�zr~�.��v3r`�u��mnm³}���w%È¾Þ~ß ± ¶�w
�7��ºN}���i�jlv6jIÃl}���w�Ò�ÛåØ ç w6jI��}[¶`ruknmnm7jl�.ruk³½l}l� Í y6}sv&jlv&knv3r`}��u���e�zrN�������e��¶sweruye}[�.�l�u}[kU¶K�u}.äËjl�.ruk³½IjIr`}s�'�
Í ye}sv�ruye}~�6�u���.}s¶u¶`�l�hkn¶)���6v6v6kUveÃ¼ruye}�¸Bknv+��¹#tl}���ve}sm«º�k³ruye���6r�j[ºN�l�ut�m³��jl�'w+ruye}�kn�6m³}Wrujl¶ut?knv�ruy6}¾tl}���v6}smzt�kn�ut�¶Nruye}

�6�u���.}s¶u¶`�l�¼knv3r`�ÇÐF1�ÖnÒFÝ�Ú%13Ò.�[Ìe����i�H�÷KJåw'º)}F�l²6rujlknvÇruye}Fkn�6mn}1i#���e}��<�Yº)}��¼�.��v6¶��6i#�6ruk³��v§�lÊ�ruye}F�6���+�.}s¶u¶u�l���Sy6k³�Çr`�
²7}1ñl÷3�7� Ê]�l�~j?��m³���ut@ÊX�u}sà+�e}sv6�.¿·�lÊ�ìIø�ñ������e��µ�knv6�.}[ruye}[��m³���ut@Ãl}sve}��SjIr`�l��kU¶�¶`ruknmUm7���6v6v6kUveÃeweº)}���jlv§��jlmU���6mnjIr`}
ruye} r`�lrujlm�kn�6m³}~}sve}��uÃl¿·²zjl¶u}s�@��v@ruye}[��mn�+��t�rukU�ut<o

O P]r^�_ba T¡  ]5^`_ja �£¢ Z�R�Z �¤� ]5^`_ja Z�R
Z Å õ É



¥
¦~§©¨�ª ��«¬+­�®2¯�°²±�³�´µ³·¶�³�´0¸�¹~º�»0¼(½$¸�±¿¾�À�¼5Á�Â�´0»�Ã�¶�´0¼(ºhÁ7¹h»ÄºhÃ/Å�Â

ã v6¶`r`���6�.rukn��v·Ãl�u���e� O V%W2Y2Z Å�w���ÉÞ~ó ú ë�� ì ô
Þ¾ó�ó ë�� ìlñ
ÞÆA¾ó ë�� ì ô
Â ã ú ë�� ì ô
ú Æ7A ë�� ìlö
ú Æ û ë�� ìlö
gN´�ß ë�� ì �
ÆÇ´ÈÇ ë�� ìl÷
ÆBÇ)A ë�� ìl÷
´�ß¾ß ë�� ì �
ß�µ�Â ë�� ìlö
ß�µ ú ë�� ìlö
µeÂ ú ë�� ìlö
µ�È~Â ë�� ì �
± g¤É ë�� ì �
± µ ± ë�� õ ñ
Æb¸�Þ ë�� õ ñ
ÆbÈ~¸ ë�� ô ë
¸�ó~ß ë�� õ �
¸Bó�ß�Â ë�� õ �
¸�ó~ß¾Â ± ë�� ô ë
¸�ó�ß ± ë�� ô ë
µ ± ß ë�� ñ ô
µ ± ß¾Â ë�� ñlì
µ ± ß�Â ± ë�� ñlì
µ ± ß ± ë�� ñ ô
¸Bó¼Æ ë�� ñlö
µ ± Æ ë�� ñlì
Æ§ß~µ ë�� ì ô
Æ�µ�ß ë�� ìIø
µ Í û ë��në �
Â ë�� ìIøA¼´ û ë�� ìlì

º�ye}���}FkU�6m³}F�7��ºN}��   ]5^`_ja T ñl÷��7��w\¢ Z�R
Z kn¶�ruy6}��.�l�u}?��m³���utÇ�7}���k³���'w%jlv6�¿� ]r^�_ba Z�R
Z kn¶�ruy6}#r`�lrujlm�v3�zi[²7}��¼�lÊh�.�l�u}��m³���ut@�.¿���m³}s¶W�6�e�SknveÃFº�y6kn�Sy·ruye}¼�6�u���.}s¶u¶`�l�¾¶`rujs¿�¶�kn�zm³}l�
Í ye}sv·��jl�Sye}[i�kn¶�¶`}s¶��������e�swejl�6�zk³ruk³��v6jlm«}sve}��uÃl¿?kU¶N�.��vz¶u�6i#}s�·jl¶Kj��u}s¶u�6mnr��lÊB}.¹�r`}���v6jlm7²«�6¶)jlvz��i�}si#�l�u¿?jl���.}s¶u¶s�

Í }1jl�z�e�u}s¶u¶hruy6kU¶Kve}.¹+r��
ú � ì�Þ~�����6i��6mnjIr`}s�&i�}si#�l�u¿·}sve}��uÃl¿·�.��v6¶u�6i��6ruk³��v O Pc a cÍ }[jl¶u¶u�6i�}¼ruy6jIrK���e�Wi#}si#�l��¿��zjI��rWkn¶Nruye} ¶ujli#}[jl¶Wruy6jIrW�6¶`}s�@knv�ruye} ú ��i#�zjlà Í }s¶`r`}���vbß�}s¶`}sjI���Sy&¸BjI²%ü�¶ ã ru¶`¿
�7�+��tl}�r¼�.��i#�z�er`}���½7ëI� ÷�H�÷+w9ñKJå� ± ye}1}sv6}��uÃl¿b�.��v6¶u�zi#�6ruk³��vb�lÊ�ruye}Fi#}si#�l�u¿&�«jI�ur~kUvb}sjl�Sy�²z�6¶~��m³�+��tb�.¿���m³}���jlv�²7}
}.¹�r`��jl�.r`}s��ÊX�u��i ruye}#�6jIruj�Ã�k³½l}sv�knvÊH�÷KJå��A¾�lr`}#ruy6jIr¼��m³���utÇ¶`º�k³ru�Sy6knveÃ¿H � J�kn¶�ve�l��i�jlmUm³¿@}sv6jI²zm³}s�§²+¿bruye}&ÕIÓ9ÝFïâÖ Ð]ÏzÎ�-
tl}���ve}småw3ye}sv6�.}�ruye}�²z�z¶���m³���ut#ÊX�u}sà3�6}sv6�.¿�kU¶�y6jlm³Ê<�lÊ7ruye}¾�.�l��}¾��m³���utFÊX�u}sà3�6}sv6�.¿l��Ìe�u��iËH�÷KJåw3ºN}�}s¶urukni�jIr`}�ruy6}�i#}si#�l�u¿



Ì
}sve}��uÃl¿1�.��v6¶u�6i#�zruk³��v ÊX�l��}sjl�SyF²z�6¶���m³���ut[�.¿���m³}Nr`�¾²7} õ � � ø3w��ÇÅ¡�e}sve�lr`}s�Fjl¶ O c a c ÉS�Í>¼k³½l}sv�ruy6jIr�wlruye}hjl�����6i1�zmnjIr`}s�i#}si#�l��¿�}sve}���Ãl¿·�.��vz¶u�6i#�6rukn��v@kn¶K��jlmn���6mnjIr`}s�bjl¶�o

O Pc a c T O c a c �¤� c a c Z�R
Z Åp÷�É
º�ye}���}#� c a c Z�R
Z kU¶hruye}[v+�6i[²7}��K�lÊ�i#}si#�l�u¿@�.¿���m³}s¶Wknv·º¾y6kn��y·ruy6}[i#}si#�l�u¿��zjI�urWkU¶Wjl�.ruk³½l}l�
ú � ô Þ~�����6i��6mnjIr`}s�&È~Þ~ß ± }sve}��uÃl¿@�.��v6¶u�zi#�6ruk³��v O Pe$f`W2gÞ¾���.�l���zknveÃ[r`�BH�÷KJåw�ruye}~jl�6�6k³ruk³��vzjlm6�7��ºN}��N�.��vz¶u�6i#�6rukn��v?knv6���6�u�u}s��º¾ye}sv?È~Þ¾ß ± ¶hjI�u}~}sv6jI²zmn}s�?kn¶)ÊXjlkn��m³¿#�.��v6¶`rujlv3r
jIrWjI�6�6���s¹ekni�jIr`}sm³¿ õlõ �7����ÞhrWj#�.�l�u} ��m³���ut�Ê]�u}sà+�e}sv6�.¿��lÊ�ìIø�ñ3�����eweºN}¼}s¶`rukni�jIr`}¼ruye}¼}sv6}��uÃl¿��.��vz¶u�6i#�6rukn��v��lÊ
ruye}�È¾Þ~ß ± i#�+�z�6m³}Wknv�}sjl��y·�.�l�u}¼�.¿���m³}¾r`��²7}¾ø�� ì�ëÎw��>Å¡�e}sve�lr`}s�·jl¶ O e$f�W2g ÉS�Ï>�k³½l}sv O e$f�W�g w+ºN}~��jlmn���zmnjIr`} O Pe$f`W2g jl¶�o

OEPe$f�W�g'T O e$f�W�g �¤� e$f�W2g Z�R
Z Åpñ�É
º�ye}���}#� Pe$f�W2g Z�R
Z kn¶Kruye} r`�lrujlm�v3�zi[²7}��W�lÊT�.�l�u}��.¿+��m³}s¶¾knv·º�y6kU��y@ruye}1È¾Þ~ß ± kn¶Wjl�.rukn½l}l�ÏA¾�lr`}[ruyzjIrWruye}[È~Þ¾ß ± ��jlv²7} jl�.ruk³½l}[knvz�e}��7}sv6�e}sv3rN�lÊ�º�ye}�ruy6}��Wruye}¼�6�u���.}s¶u¶`�l�¾�.�l�u}1kn¶KkUv·ruye}[kn�6mn}~i#���e}l�
ú � õ Þ~�����6i��6mnjIr`}s�@�7}���kn�zye}���jlm<}sve}��uÃl¿·�.��v6¶u�zi#�6ruk³��v O PV a W ]g�ve}��uÃl¿§i#�+�6}smn¶�ÊX�l���lruye}����7}���k³�zye}��Sjlmn¶W��jlvÇ²7}�jl�6�6}s�§knv§ruye}FÊ¡�eru�e�u}�knvbruy6}�¶ujli�}�i�jlvzve}��¼jl¶¾ÊX�l��ruye}FÈ¾Þ~ß ± �
± y6jIrWkU¶�weruye}[jl�����6i��6mnjIr`}s�&�<}��Sk³�zye}���jlm<}sve}���Ãl¿��.��v6¶��6i#�6ruk³��v O PV a W ] ��jlv@²7} ��jlmn���6mUjIr`}s�&jl¶

O PV a W ] T O V a W ] �©� V a W ] Z�R
Z Å � É
º�ye}���} O V a W ] kn¶Truye}¾�7}��)�.¿���m³}¾}sv6}��uÃl¿��.��v6¶u�6i��6ruk³��v#�lÊ'ruye}¾�7}���k³�zye}��Sjlmpw�jlv6�Ð� V a W ] Z�R
Z kn¶�ruye}�r`�lrujlm7v+�6i1²<}����lÊ%�.�l�u}�.¿���m³}s¶�knv·º¾y6kn��y·ruy6}¼�<}��Sk³�zye}���jlm7kn¶Kjl�.rukn½l}l�
Ñ çED Ï<Ò�ÓF8�× æ Ø�Ø�ÚlÎ+Ï«Û¡Ð]Ï�8
ú �l�u�u}s�.rFjl���.���6v3ruknveÃ�Ê]�l��rujl¶`t>jlv6��Ê¡�6v6�.rukn��vÄ}sve}��uÃl¿ªknv�ruy6}�jI�6�«mnkn��jIruk³��vªjlv6�ª¶u¿+¶`r`}si ¶`�lÊXrËºhjI�u}@kn¶1��ve}��lÊWruye}

��yzjlmnm³}sveÃ�knv6Ãb�zjI�uru¶��lÊ¾ruye}��6}s¶uk³Ã�v>�lÊW���e�#¶ukni��6mnjIrukn��v�ÊX��jli#}�ºN�l�ut<� ± ye}?}sv6}��uÃl¿ªjl���.���6v3ruknveÃ�i#}s�Sy6jlv6kn¶�i �lÊ����e�
¶ukni��6mnjIr`�l��kn¶�rujl¶`t»äå²«jl¶`}s�'� ã v¤�lruye}���º)�l���z¶�wWºN}§tl}�}�� j>¶`}��zjI��jIr`}Ç}sve}��uÃl¿ ²«jlmnjlv6�.}§¶�ye}�}�r�Å¡��jlmUm³}s� rujl¶`t }sve}��uÃl¿
²zjlmnjlvz�.}&¶uye}�}�r�wh�l� ± g)ÂKµzÉ1Ê]�l��}sjl�Sy rujl¶ut>�S�6v6v6knv6Ã§knv�ruy6}&¶ukni��6mnjIr`�l�s� ± yzkn¶Fkn¶�knmnmU�6¶`r`��jIr`}s��knv�Ì�k³Ãe� ô � Þhr�ruye}
²7}�Ã�knv6v6kUveÃ��lÊ1tl}���ve}sm¼knv6knruknjlmnk54sjIruk³��v%wKruye}��u}Äkn¶·��v6mn¿ ��ve}�rujl¶`t<w�ruye}�ÐF1�ÖnÒ.ïÜÛåÕHÔ
ÒY� ± ye}�v6jli#}�Ð�1�ÖnÒ.ïÜÛåÕHÔ�Ò§i?k³Ã�y»r@²7}
i�kn¶�m³}sjl�6knveÃ§¶uknv6�.}�ruy6kn¶�rujl¶`t>�e�3}s¶#j�m³�lr��lÊ�ruy6}·yzjI���eºhjI�u}�kUv6k³ruknjlmnk(4sjIruk³��vÄ²7}�ÊX�l�u}�¶u�zjsº�vzknveÃ�jlve�lruye}��Frujl¶`t���jlmnm³}s�
ÐXÏ6ÐXÛ¡ïÜÛåÕHÔ
ÒY� ± ye}¼ÐXÏ6Ð¡Û¡ï ÛåÕIÔ�ÒW�.��v»rukUv3�e}s¶�º�k³ruy#tl}��Sve}sm6¶`�lÊXrËºhjI�u}�knv6k³ruknjlmUk54sjIruk³��v'wli#���6v3ru¶�j[�u�+�lr£.zm³}s¶`¿�¶`r`}si�ve}sjI��ruye}�}sv6�'w
jlv6�Ç}.¹�}s���er`}s¶¼ruye}�.6��¶ur~�6¶u}��`äËi#���e}1�z�u�lÃl��jli@w7º�y6kU��yÇ��jlv�ruye}sv�¶`�zj�º�vÇ�lruye}�� jI�6�zmnkU��jIruk³��vbrujl¶ut+¶�� ± y6kn¶~¶`}sà+�e}sv6�.}
�lÊ�}�½l}sv»ru¶¾�6�e��kUveÃ1ruy6}[knv6k³rukUjlmnk54sjIruk³��v�kn¶WknmUmn�6¶`r`��jIr`}s�·knv@Ì�k³Ãe� õ �
± ye}¼}sve}��uÃl¿·²zjlmUjlv6�.}[¶uye}�}�ru¶¾knv·ruye}[¶�kni1�zmnjIr`�l�Wy6js½l}�j#��ve}.äår`�Iäå��ve}F�.�l�u�u}s¶u�<��vz�e}sv6�.}¼º�k³ruy·ruy6} rujl¶`t�¶W���6vzv6knveÃFknv

ruye}�¶ukni��6mnjIr`�l�s��Þhr~ruye}�²7}�Ã�knv6v6knv6Ãeweruye}��u}1kU¶���v6mn¿ÇÐ�1�ÖnÒ.ïÜÛåÕHÔ�ÒHw<¶u��ruye}���}1kn¶¾��v6m³¿·��ve}1}sve}��uÃl¿&²zjlmUjlv6�.}1¶uy6}�}�r�� Í ye}sv
ruye}@ÐXÏ6Ð¡Û¡ï ÛåÕHÔ
ÒFkU¶¼�.�u}sjIr`}s�'w�j&ve}�º }sve}��uÃl¿�²zjlmUjlv6�.}�¶uye}�}�r[kU¶¼�.�u}sjIr`}s��jlv6�Äruye}�}sve}��uÃl¿Ç½Ijlmn�e}#ÊX�l� ruye}�ve}�º ²«jlmnjlv6�.}
¶uye}�}�r kU¶¼knv6k³ruknjlmUk54�}s�br`�=4�}����e��Þ¾v3¿3rukUi#}�j@�.��v»r`}.¹�r[¶`º¾k³ru��y��������e��¶sw%ruye}�¶ukni��6mnjIr`�l�¼kn¶¼jI²«m³}Fr`�b�e}�r`}s�.r ruye}��.��v3r`}.¹�r
¶`º�knru��y@ve��v�äËkUv»r`���z¶uk³½l}sm³¿?jlvz�@jIr`r`��k³²z�er`}�ruye}¼}sv6}��uÃl¿��.��vz¶u�6i#�6rukn��v��lÊ�ruye}¼}si1²7}s�6�e}s�@¶`¿�¶`r`}siár`�#ruye}¼�S�6v6v6knv6Ã[rujl¶`t
jl���.�l���6kUveÃ�m³¿l� ± ye}��u}�ÊX�l�u}lw'jIr~jlv3¿&�7��knv3r¾knvbrukni#}lw7ruye}�}sve}��uÃl¿&½Ijlmn�e}�knv&}sjl�Sy�}sve}��uÃl¿&²zjlmUjlv6�.}�¶�ye}�}�r~kUv6�6kn��jIr`}s¶¾ruye}}sve}��uÃl¿Ä�.��vz¶u�6i#�6rukn��vÄ�lÊKruye}�}si[²7}s�6�6}s��¶`¿�¶`r`}si �6�e}�r`�Çruye}·�.�l�u�u}s¶`�7��v6�6kUveÃ@rujl¶`t<� ± ye}�¶u�6ií�lÊK}sv6}��uÃl¿Ä½Ijlmn�e}s¶
ÊX�u��i�jlmnm7ruye}[}sve}��uÃl¿�²zjlmnjlv6�.}[¶�ye}�}�ru¶K}sà+�6jlmn¶Kruye}[r`�lrujlm%}sve}��uÃl¿@�.��v6¶��6i#�6ruk³��v��lÊ�ruye}¼}si1²7}s�6�e}s�&¶`¿�¶`r`}si@�
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Ò�Ô�jlv6� ÛåÕHÔ
ÒÖÕ�� ± ye}?ÊX�6vz�.ruk³��v6¶
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ISS: Instruction set simulator
TEBS: Task energy balance sheet
FES: Function energy stack
FC: Function call
FR: Function return
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}.¹�}s���eruknveÃÇj§¶`}sà+�e}sv6�.}��lÊWknv6¶ur`���6�.ruk³��v6¶[m³�+��jlm)r`��k³ru¶`}sm³Ê � ã r�ruye}sv>��jlmnmn¶[ÊX�6vz�.ruk³��vßÛ�Üµà+Ý$Þ»� Í ye}svªÊX�6vz�.ruk³��vßÛ�Üµà+Ý$Þ
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Ò�Ô~�l�[ÛåÕHÔ
Ò�Õ1jI�u} knv
jIr�jlv3¿F�<��kUv»r�knvFrukUi#}l�TÞ¾���.�l���zknveÃ�m³¿lw»jl¶�¶`�+��kUjIr`}s��º�k³ruyF}sjl�Sy?rujl¶utFkU¶�j ± g)ÂKµ7��ã�}sv6�.}lw3ruye}�ve}.¹�r�râº)�1�u��º�¶�¶uye��º¤ruye}
�zm³�lru¶¾Å ± g�ÂWµ7ëWjlvz� ± g�ÂWµeì�É�ÊX�l��ruy6}Wruye}sk³�T�u}s¶u�<}s�.rukn½l} ± g�ÂWµ<ü�¶s��ó��e��kUveÃ¼ruye}Wrukni�}Kº�ye}sv@ÛåÕHÔ
Ò�ÔWkn¶�}.¹+}s���erukUveÃew»��v6mn¿
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ruy6jIr¾º�ye}sv&�.��v3r`}.¹+r¼¶`º¾k³ru��y@�������e��¶¾jIr¾rukUi#}#y@ä�w�ÛåÕHÔ�Ò�Õ�kn¶W}sv»r`}��u}s�ÇjIr�Ê¡�6v6�.rukn��vBÛ�æÄàÄà'Ý$Þ»we²7}s��jl�6¶u}[ruy6kn¶�kn¶Wº�y6}��u} k³r
ºhjl¶�¶`º�knru��ye}s�·���er�²<}�ÊX�l�u}¼rukni�}Ey�âH�
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ëI�)Þhr�rukni#}Ðy2âHw�ÊX�6vz�.ruk³��vßÛ�Ü~Ý$Þ·kn¶1}sv»r`}��u}s�%w�jlvz��ruye} ± g�ÂWµ7ë?½HjlmU�e}?}$â?jIr[ruyzkn¶[�7��knv3r[knv�rukni#}?kU¶[�z�z¶uye}s�Äknv3r`�
Ì�gNµ'ëI�

ì+�)Þhr~rukni#}3y u w<ÊX�6vz�.ruk³��vBÛ�Ü~Ý$Þ#��jlmnmn¶�ÊX�6vz�.ruk³��vÖÛ�Üµà+Ý$Þ»� ± y6} ± g�ÂWµ7ë1½Ijlmn�e}�} u jIr~ruy6kn¶W�7��knv3r¾kUv@rukni#}�kn¶��«�6¶uye}s�knv3r`��Ì�gNµ7ëI�
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Execute user mode program
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f1(){
...
f1a();
f1b();
...

}
f1a(){

...
f1aa();
f1ab();
...

}

f1b(){
...
f1ba(); 
...

}

f1aa(){
...
f1aaa();
...

}

f1ab(){
...

}

f1aaa(){
...

}

f1ba(){
...
ctx_sw_p
...

}

f2(){
...
f2a();
f2b();
...

}
f2a(){

...
f2aa();
...

}

f2b(){
...
f2ba(); 
...

}

f2aa(){
...
ctx_sw_p
...

}

f2ba(){
...
ctx_sw_p
...

}

Task 1 Task 2

ctx_sw_p : context switch point
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time
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õ �)Þhr#rukni#}?y L w�ÊX�6vz�.ruk³��vIÛ�Ü�à�à+Ý%Þ@��jlmUmn¶[Ê¡�6v6�.rukn��vIÛ�ÜµàÄàÄà'Ý$Þ»� ± ye} ± g)ÂKµ'ë�½Ijlmn�e}Ó} L jIrFruy6kn¶1�7��knv»rFknvªrukni#}·kn¶�z�z¶uye}s�@knv3r`��Ì�gNµ7ëI��Ì�ghµ7ë¼ve��º	�.��v»rujlkUv6¶KÊX���e�W}sv3r`��k³}s¶��
÷+�)Þhrhrukni#}Æy ¥ w�Ê¡�6v6�.ruk³��v?Û�ÜµàÄà�à+Ý$Þ¾��}�ru�e��v6¶��TÞhrhruy6kn¶)�7��knv3r)knv�rukni#}lw�ruye} ± g)ÂKµ'ë�½Ijlmn�e}~kn¶²} ¥ � ± ye}~Ê]���6�uruy�}sv»r`�u¿knvÇÌ�gNµ7ëFkn¶~��m³��¶`}s�%w7jlvz�§ruy6}1}sve}���Ãl¿§�6krô7}��u}sv6�.}�} ¥Æõ } L kU¶¾¶`r`�l��}s��knv»r`��ruye}F}sve}��uÃl¿§�6jIrujI²zjl¶`}#jl¶�ruye}F}sve}��uÃl¿�.��v6¶��6i#�6ruk³��v·�lÊ�ruye} Ê¡�6v6�.rukn��v@knv6¶`rujlv6�.}#Û�Ü�à�àÄà'Ý$Þ3�
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Ì�gNµ6ì#knv6¶`r`}sjl�%�
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