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¨�©�ª�«�¬�­`®[«°¯�± us|yt[²Y�³qK�Mq�´M}³v�q�r7�Mrw}³{Mµ°¶*}³unq��~q�rwr7�³}�{�·�r7xMt�´'qKunq�v�q�{'|w�~¸¹µ^tQ}³{Mq��
tQ{º}³{Yv_unq�t'rn}³{Mµ�}�{'|nq8unq�rk|�»�¼lx�q�rnq�q�{'´M}~u ± {Y�½q�{Q|yr½t[unqzq��^|wunq���q��~¸�´[t[uw}�t[²Y�³qztQ{Y�
unq�r ± ��uwv�q�¾¿� ±c± u8» � �cq�v8��|w}�{�µ�q8��}�rk|y}³{Mµlt[�Y�Y��}³v8t�|y} ± {MrF}�{?rw�Mvyx?q�{'´M}~u ± {Y��q�{Q|yrF�³q�tQ�Mr
| ± tV�Oq8unÀ ± uw�VtQ{Yv_qg��q8µ'uwtQ�Mt�|y} ± {�|yxMt�|D�Vt[·Qq�r�|yx�q��Á�M{Mrw�M} |yt[²`�~q
À ± ul|yxM}³rÂ·�}³{M�
± À<q�{Q´M}³u ± {M��q�{'|yr�»Ois{Ã|yxM}�rD�Yt[�Oq8u8�O¶"q½�Mu ± � ± rnqg|yx�q���|w}��³}³Ä�t�|y} ± { ± À�o"q�Å � {F�et
rk¸Mrk|wq��$|yxMt�|��Oq8unÀ ± uw�Vr<t%µ'� ± ²Yt'�Y�M}�rk|wuw}~²Y��|w} ± { ± ÀFt[�M�Y��}³v8t�|y} ± {Mr<v ± ��q*tQ{M�I�Yt�|wt
}�{ ± uw��q8uX| ± |yt[·'q�²`q�{�q8Æ�|�ÀÇu ± �¹|yx�q��M{M�Mq8uw�c|y}³��}~Ä8q��gunq�r ± �Muwv_q�r ± ÀM|wxMq"� ± ²Y}��~q"q�{c¾
´M}~u ± {M��q�{'|8»M¼lxM}�r�}³rltQvyxM}³q�´'q���²^¸���q�rw}~µ'{Y}³{Mµ�o�q�Å � {�t'r"�Yt[us| ± Àa|wxMq%È ± �³É�� �
rk¸Mrk|wq��z�Xt,� ± unqVµQq�{�q8uwtQ��ÀÊuwtQ��q�¶ ± un·Ã|yxMt�|%¶"qIxMt�´'qV²Y�M}�� |%| ± q�{Mv8t[�`rn�M��t�|wqVt
rsq�| ± À�µQq�{Mq8uw}³v?t'{M�zt'�Mt[��|y}~´'q%rnq8us´�}�v�q�r"|yxMt�|Â�VtQ{Yt[µQqD¶*}~unq��³q�rnrl}�rnrn�Mq�r�»
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f½Û�RMàÃJ�×FÙáPáG%ÞFâeJMbOG[Û�R�G�Ö�Ú'ã�LeÛ�ÙábeZVägÙ�]_G[PáG[Û�ÛlPáÙÇbOåOÛgÜsæIW`HçR
Û�\'Ö�G[PáPÇÙ³Ö�G[Û�ãlâa\�Ø�G½]�G[Ú�G[bMÖ�P�è7ZM\cÙÇbOG[d�\cb�ÙábFÚ�]_GQ\cÛ�ÙábOZ,ÙÇb�Ö�G�]_GQÛwÖQCeW`ÙÇà�LeP�Ö�\cbOG�JMLeÛ�P³èMROà!\cbMè�\'Þeé
ÞFPáÙÇÚ[\'Ö8Ù�JMbeÛV\^]_GzdOG[Û_ÙáZMbOG[dK]_GQêYLeÙá]�ÙábeZ�à,J�]_Gz\cbFdKàÃJc]�G�]_G[Û_JMLO]�Ú�G[ÛzÜÝà,G[àÃJ�]yèMRFÞF]_J`Ú�G[Û_Û_J�][R
G�Ö8ÚQã�\cbedë\cÛ_Û_LFàÃÙábeZ�\cb°G[b�ØeÙ�]_JMbFà,G[bMÖVÖ8âF\'ÖIG[beÛ�LO]_G[Û�Ö8âOG!\�Ø�\cÙÇPÇ\^×FÙÇPáÙ�Önè°J�ìD\cPáP"JMìlÖ8âOG[à�C
í"îOG[Ú�L`Ö8ÙÇbOZKÛ�LeÚ8âç\^ÞeÞFPÇÙáÚQ\QÖ8ÙáJMbeÛIJMbë\�ägÙ�]_GQP�G[Û�ÛVG[bMØOÙá]_JMbeà,GQb�Ö�P�GQ\cdFÛ�Ö�Jº\�ÞXG�]�ìÊJ�]�à7\cbeÚ�G
dOG�Z�]8\cdF\'Ö8Ù�JMbçìïJ�]IÖ8âO]�G�G�à!\cÙÇbð]_G'\cÛyJMbeÛ[ñÂò'ã�ÞXJ�]yÖ�\^×FPáG�dOG�ØeÙáÚ�GQÛz\^]_G7Z�G[bOG[]8\cPáP�èð×X\'ÖyÖ�G�]_èYé
PáÙÇàÃÙ³Ö�G[dóRX]_G[Û_JMLO]�Ú�G�ékÞXJ`Jc]�G[b�Ö8Ù�Ö�ÙáG[Û�Ú�JMàÃÞa\^]_G[d�Ö�J7Ö8âOGQÙ�]VÚ�JMLebMÖ_G[]_Þa\^]yÖ8Û½ÙÇbKÖ8âOGzôOî`GQdºbeG�Ö_é
äDJ�]_åXR<õ�ã%ägÙá]_G[PáG[Û_ÛIbOG�ÖnäDJ�]_åOÛI\^]_GÃÛ�LO×eönG[Ú�Ö�Ö�J�ÙáàÃÞXJ�]yÖ�\^bMÖ�Ø�\^]�ÙÇ\'Ö8ÙáJMbeÛI\cbedðÛ_LO÷XG[]IìÊ]_JMà
ìÊ]_G[ê`LOG[bMÖ�dFÙáÛ�Ú�JMbebOG[Ú�Ö�ÙáJMbeÛ�dFLOGºÖ�JçÖ8âOG°ÙÇb�Ö�G�]�\^Ú�Ö�ÙáJMbøägÙ³Ö8âøÖ8âOGùG[bMØOÙá]_JMbeà,GQb�ÖQR?\cbFdûúMã
ägâOG[b¹àÃJQØOÙÇbOZFR�ÛwÖ�\'Ö�ÙáJMbeÛ�ÜÝà,J�×FÙÇP�G�J�]ÃbOJcÖ�ã8R�dOG�ØeÙáÚ�GQÛ�ÜÝÛ�Ú[\cbebOG�]8Û�R�ÞF]�ÙábMÖ_G[]�Û8ãz\cbed¹ì¿LebeÚ�é
Ö�ÙáJMbF\cPáÙ�Ö8Ù�GQÛ!ÜSÞe]_JQî`è°Ú[\cÚ�âOG'ãgÖ8âF\'Ö�Ú[\cb°×XG7\cÚ�Ú�G[Û_Û_G[d°×Mèë\�ÞXJ�]yÖ�\^×FPáG!Ú�JMà,ÞFLOÖ�G�]IÚ�âF\cbOZ�G�C
í"îeÙáÛyÖ8ÙábOZz\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbeÛD\^]_GgbOJcÖ*deG[Û_ÙáZMbOG[dÃÖ�JVÖ�JMP�G[]8\'Ö_GgÛ�LeÚ8â,Ø�\^]�ÙÊ\'Ö�ÙáJMbeÛ*\cbFd,Ö8âOG[Ùá]ÂÞe]_G[Ûyé
G[beÚ�GIZ�G[bOG[]8\cPáP�è�PáGQ\cdeÛ?Ö�J7\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJMbeÛ%ôFbeÙÇÛ_âeÙÇbOZ�\^×e]�LOÞeÖ�P�èMC

fgÞeÞe]_JY\cÚ�âOG[Û!Ö8âF\'Ö�dOGQ\cP%ägÙ�Ö�âpÖ8âOGºÞXG�]�ìïJc]8à!\cbeÚ�GºdeG�Z�]8\cdF\'Ö8Ù�JMbøÞe]_J�×FPáG[àüÞF]_J�ÞXJMÛyG
Ö�âeGÃÖ�]8\cbeÛ_ìïG�]�JMì*]_G[Û_JMLO]�Ú�G�énÚ�JMbeÛ_LFàÃÙábeZ�Ö�\cÛyåOÛVÖ�Jº\�ôOîOG[dëÛyÖ�\'Ö�ÙáJMbøý þeR"ÿ��sC��gJQäDG�ØMG�][R�\cPáP
Ö�âeG[ÛyGzÛyJMPÇL`Ö8Ù�JMbFÛ½PÇ\cÚ�åKìÊ]_JMà ÞF]_JQØOÙÇdeÙÇbOZ�\!ÛwèeÛwÖ�G[à7\'Ö�ÙÇÚ�\^ÞeÞF]_JY\cÚ8â�Ö�J7G�îOÞFP�JMÙ�ÖVLebYLFÛyG[dKJ�]
LebedOG[]yésL`Ö8ÙÇPáÙ���G[dºG�îYÖ�G�]�ba\cP1]_G[ÛyJMLe]�Ú�G[Û[C��wb�Ö8âeÙÇÛ
ÞX\^ÞXG�][RFäDG�Þe]_J�ÞXJMÛ_GIÖ8âOGzf?G[ß�íÂbºÛwèeÛwÖ�G[à
ÜSf dF\^ÞOÖ8Ù�Ø`G ß ÙáÛyÖ_]�Ùá×FLOÖ�ÙáJMbTílb ØOÙá]_JMbeàÃG[b�Ö�ã!ýáò��%\cÛ�Þe]_JQØeÙádeÙÇbOZºÖ8âOG�beG[Ú�G[Û�Û�\^]yèçà,GQ\cbFÛIÖ�J
G�÷XG[Ú�Ö8Ù�Ø�GQP³èTdeÙÇÛwÖ�]�Ùá×FL`Ö�G�\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMbeÛ,Ú�JOdOG�\cbedTda\QÖ�\ºÙáb \�]8\^ÞFÙÇdeP�èðØ�\^]yèeÙábOZ°G[b�ØeÙ�]_JMb`é
à,G[bMÖ[C
	DâF\cbeZcGQÛgÙáb�Ö8âOG�G[b�ØeÙ�]_JMbeàÃG[b�ÖV\^]_G�Ö8\^å�G[bºÙábMÖ�J�\^Ú[Ú�JMLebMÖV\QÖgÖnäDJ!ØMG�]yèKdeÙá÷XG�]_G[bMÖ
P�G�ØMG[PÇÛ�ñeÖ8âOG�\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMbK\cbed�Ö8âOG�deÙÇÛwÖ�]�Ù�×aL`Ö8Ù�JMb�ÛyèOÛyÖ�G[à Ù�Ö8ÛyG[PÇìsCaU%âOGIôe]�ÛyÖ
JMbOG�Ú�JMbFÚ�G�]�beÛ
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Ö�âeGId`èebF\càÃÙÇÚVPÊ\�èMJML`Ö
JMìóÖ8âeG�\^ÞeÞFPÇÙáÚQ\QÖ8ÙáJMb�JMb�Ö�J7\,ÛyG�Ö
JMì�ÛwÖ�\'Ö8Ù�JMbeÛg\cbed�Ö�âeGIÛyGQÚ�JMbed�JMbeG
\^PÇP�J'ägÛIÖ�Jùd`èOba\^à!ÙáÚQ\^PÇP³èçÚ�âF\cbOZ�G!Ö8âOG�deÙáÛyÖ�]�Ù�×aL`Ö8Ù�JMbT\cPáZ�J�]�Ù³Ö8âeà LeÛ_G[dðÖ�JùdOGQÚ�ÙádeG�\^×XJML`Ö
Ö�âeGIPÊ\�è�JML`ÖQC

�wb J�]�dOG[],Ö�JëG[beÛ�LO]_G�Ö8âOG�Z�G[bOG[]�ÙáÚKbF\'Ö8LO]_Gº\cbed¹Ö8âOGº\cdF\^ÞOÖ�\^×FÙÇPáÙ�Önè JMì½f?G[ß�íÂb�R"ä?G
âF\�ØMGzdOGQÛ_Ù�ZMbeG[dºÙ�ÖI\cÛgÞa\^]yÖ�JMìl\7àÃJc]�G�Z�G[beG�]8\cP<ÛyèOÛyÖ_GQà Ú[\cPáPáG[dùHKJMP���
½í�ÜÝHKJ ×FÙÇP�G 
 G�Ö_é
äDJ�]_å`ÙÇbOZ7í bOØOÙá]_JMbeà,G[bMÖ�ã�ýáò����kC��ëGIâa\�Ø�G�deG[Û_ÙáZMbOG[dKHKJMP���
½íû\cÛ
\ÃÛwèeÛwÖ�G[à Þe]_JQØeÙádeÙÇbOZ�\
ÛyG�ÖzJMìDZ�G[bOG[]�ÙáÚ7ì¿LebeÚ�Ö�ÙáJMbF\cPáÙ�Ö8Ù�G[Û�Ö8âF\'ÖÃ\^×FÛwÖ�]8\cÚ�ÖzÚ�JMbeÚ�G�ÞeÖ8Û�LeÛ_La\cPáP�èëLOÖ8ÙáPÇÙ���G[dç×Yèëà,J�×aÙáPáG
\'ÞFÞFPÇÙáÚ[\'Ö8Ù�JMbFÛ�C?HºJc]�G�JQØ�G[][R?HKJMP���
gí Þe]_JQØeÙádOGQÛ7Ö8âeG°beG[Ú�G[Û�Û�\^]yèûà,G[Ú�âF\cbeÙÇÛ_àÃÛ�Ö_JTÖ�]8\cÚ�å
G[b�ØeÙ�]_JMbeàÃG[b�Ö�\cPóÚ�âF\cbOZ�G[Ûg\cbed�Ö�J!àÃJ`dFÙáìÇè�Ö8âOGI×XGQâF\�ØOÙáJ�]
deG�ÞXG[bFdeÙábeZÃJMb�Ö8âOG[Û_G�Ú8âF\cbOZ�G[Û
\^bFdð\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMbeÛIbeG�G[deÛ[C�f½PÇP�Ö8âOG[Û_GÃà,G[Ú�âF\cbeÙÇÛ_àÃÛI\^]_G!LeÛyGQdù×Yè°f?G[ß�íÂb°à!\^åOÙábOZKÙ³Ö�\
ìÊ]8\cà,G�ä?J�]_åÃÙábMÖ_J�ägâFÙáÚ8â�\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbeÛDÚ[\cb7ÙÇbeÛyG[]yÖÂÖ8âOGQÙ�]*JQägb�deÙÇÛwÖ�]�Ù�×aL`Ö8Ù�JMb!ÞF]_G[ìÊG[]_G[beÚ�GQÛ�C

U%âOGgÞa\^ÞXG�]*ÙÇÛÂJc]�ZM\cbFÙ���GQd7\cÛÂìïJ�PÇP�J'ägÛ�CYf1Øc\cÙÇPÇ\^×FPáG½à,GQÚ8âF\cbeÙÇÛ_à!ÛlìïJ�]lÖ8âOGgÚ�JMbeÛwÖ�]�LeÚ�Ö�ÙáJMb
J�ìF\cda\^ÞOÖ8Ù³ØMGDÛyG�]yØeÙáÚ�G[Û�ÙÇb�HKJMP���
½íð\^]_GÂÞF]_G[ÛyG[bMÖ�G[d�Ùáb,W`G[Ú�Ö8Ù�JMbÃõYC^f%dF\^ÞOÖ8Ù³ØMG?\cbed�d`èebF\càÃÙÇÚ
deÙáÛyÖ�]�Ù�×FLOÖ8Ù�JMb�Û�Ú8âOGQà,G[Û?JMì<f?GQß�ílbK\^]_GIÙábMÖ_]_JOdeLFÚ�G[d�ÙábºWYG[Ú�Ö8ÙáJ�bKúOCaWYGQÚ�Ö8Ù�JMb�þÃÚ�JMàÃÞa\^]_G[Û
J�Le]ÂÛwèOÛyÖ�G[àÃÛ"Ö�JVG�îOÙÇÛwÖ8ÙábeZ�\'ÞFÞe]_JY\cÚ8âeG[Û�C�B"ÙÇbF\cPáP�èMR`W`G[Ú�Ö8Ù�JMb�ÿ½Ú�JMbFÚ�PáLFdOG[Û*\cbed,ZMÙ�Ø�G[ÛÂìïL`Ö8Le]_G
]_G[ÛyG'\']8Ú8â�dFÙ�]_G[Ú�Ö8Ù�JMbeÛ[C
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í"îeÙáÛyÖ8ÙábOZz\^ÞFÞe]_JY\cÚ8âOGQÛ�Ö_Jz\cdF\^ÞeÖD\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbeÛÂ×XG[âF\�ØeÙ�J�]lÖ�Jz\VàÃJ�×FÙáPáG
G[bMØOÙá]_JMbeà,GQb�Ö?\^]_G
×a\cÛyG[d,JMb!\�ÛyG�ÖlJ�ìXÚ�JMàÃàÃJMb,Ú�JMbeÚ�G[ÞOÖ8Û�ägâFÙáÚ�âÃÙáà,ÞaP�G[àÃG[b�Ö�\'Ö8ÙáJ�bÃÙáÛlLFÛ_LF\cPÇP³èÃ\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMb`é
dOG�ÞXG[bFdOG[bMÖ[C#�ëG,âF\�ØMG,ÙádOGQb�Ö8Ù�ôFG[dKÖ8âOGQÛyG,Ú�JMbeÚ�G�ÞOÖ8ÛV\cbedKÖ�âeG[Ù�]I\^×FÛyÖ_]�\^Ú�Ö8Ù�JMbºÚ�JMbeÛwÖ8Ù�Ö�LOÖ�G[Û
Ö�âeG�ìÊJMLebeda\'Ö�ÙáJMbçJMì%HKJMP���
½í
C�fgÞFÞFPáÙÇÚ[\'Ö8Ù�JMb`énÙábedeG�ÞXG[bFdOG[b�Ö!Ú�JMbeÚ�G[ÞOÖ8Û�R�ÚQ\^PÇP�GQd%$'&�&)(+*�\^]_G
Ùáà,ÞaP�G[àÃG[b�Ö�G[d�\cÛ*Ú�JMbeÚ�]�G�Ö�GgJ�×OöwG[Ú�Ö_ékJ�]�ÙáG[b�Ö�G[d�Ú�PÇ\cÛ�ÛyG[Û[C�,gÖ8âOG�]DìïLFbeÚ�Ö8Ù�JMba\^PÇÙ³Ö8ÙáG[Û?\^]_G�\^ÞeÞFPÇÙ³é
Ú[\'Ö8Ù�JMb`ésdeG�ÞXG[bedeG[b�Ö%\cbed7âF\[Ø�G
Ö�J�×XG½Ú�LFÛwÖ�JMàÃÙ���G[dÃÖ_J�GQ\cÚ8â�\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMb�CeW`LeÚ�â7ìïLebFÚ�Ö8Ù�JMb`é
\^PÇÙ³Ö8ÙáG[Û�R^Ö8âa\QÖ�äDG%Ú[\cPÇP-*/.�021�3542.6*�R�\^]_G?ÞF]_JQØOÙÇdOG[d!\cÛl\cbzJ�×eönG[Ú�Ö_ékJ�]�ÙáG[b�Ö�GQd,ìÊ]8\cà,G�äDJ�]_åXCMW`JMà,G
J�ìóÙ�Ö�ÛDÚ�PÊ\cÛ_Û_G[Û*]_G[à!\cÙÇb�\^×FÛyÖ_]8\cÚ�Ö?\cPÇP�JQägÙÇbOZzdeG�Ø�GQP�J�ÞXG�]8ÛÂÖ_J,Ú�LeÛyÖ_JMà!Ù���G�ÛyG�]yØeÙáÚ�GQÛlÖ�JzdFÙ�÷XG[]yé
G[b�Ö�\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJMbeÛ�ýáò��7�sCFU%âeÙÇÛ
ÙáÛ
LFÛ_LF\cPÇP³è�\ÃÛ_ÙáàÃÞFPáG�Ö�\cÛyå�\cbedK\cPÇP�JQägÛ?Ö8âOG�ìÊ]8\cà,G�äDJ�]_å!Ö�J
ÞXG�]�ìÊJ�]�à J^Ö8âeG�]?Ö�\cÛyå`Û
à�LeÚ�â�àÃJ�]_GIÚ�JMà,ÞFPáG�î�C

WMÖ�\'Ö8ÙáÚV\cbed�d`èebF\càÃÙÇÚ½Ú�âF\^]8\cÚ�Ö�G�]�ÙÇÛwÖ8ÙáÚ[Û*JMì1à,J�×FÙÇP�G�G[bMØOÙ�]�J�bFà,G[bMÖ8ÛÂØ�\^]yè�Û�Ù�ZMbeÙáôFÚ[\cbMÖ�P�è
JQØ�G�]gÖ8ÙÇà,Gzà!\^åOÙábOZ�Ù³ÖVbOG[Ú�GQÛ_Û�\^]yè�Ö_J�\cdF\^ÞOÖ�Û_G�]yØeÙáÚ�G[Û½×XG[âF\�ØeÙ�J�]gÖ�J!Ö8âOG�G�î`G[Ú[L`Ö8Ù�JMbºÚ�J�bOé
deÙ³Ö8ÙáJMbeÛ�C#,½b�JMbOGVâa\^bFd�Reà!\cbMè�ÞXJ�]yÖ8\^×aP�GIÚ�JMà,ÞFLOÖ�G�]�ÛDG�îeÙáÛyÖ
ìÊ]_JMà PÊ\^ÞOÖ�J�ÞFÛDÖ�J,Þa\cPÇàIÖ�J�ÞFÛ
Ö�âa\'Ö�à!\^åcGzdeÙá÷XG�]_G[bMÖgÖ�]8\cdOG�J�÷�Ûg×XG�ÖnäDG�G[bK]_GQÛyJMLO]�Ú�GQÛ½\�Ø�\cÙáPÊ\^×FÙÇPáÙ�Önèº\cbedKÞXJ�]yÖ�\^×FÙÇPáÙ�ÖnèMC
,�b
Ö�âeGVJcÖ8âOG�]
âa\^bFd�RFdeÙá÷XG�]_G[bMÖ%ägÙ�]_GQP�G[Û�Û%beG�ÖnäDJ�]_å`Û
Ú[\cb�×XG�LeÛyGQd�×Yè�\zÞXJ�]yÖ�\^×FPáGIÚ�JMàÃÞFL`Ö�G�]
Ö�âa\'Ö
Þe]_JQØOÙÇdOG�\�Ø�\^]yèOÙÇbOZ,Ö�]8\cbeÛ�àÃÙÇÛ_Û_ÙáJMb�êYLF\cPÇÙ³ÖnèYC

ßgèOba\càÃÙáÚQ\^PÇP³è�\cdF\^ÞeÖ�ÙÇbOZgÛyG�]yØeÙáÚ�G[Ûó×XG[âF\[ØOÙ�J�]óÖ�J%Ö�âeG[ÛyGÂÚ�âF\^]8\cÚ�Ö�G�]�ÙÇÛwÖ8ÙáÚ[Û1\cPÇP�JQägÛ�Ö�J
J�÷XG�]
Ö�âeG7LeÛ_G�]z\�×XG�Ö_Ö�G�]98gJ`WpÜ¿GMC ZFC1]_G[ÛyÞ�J�bFÛyGÃÖ8ÙáàÃG'ã�C1U%âOG�]�G[ìÊJ�]_G�RóäDG7âa\�Ø�G�Ú�JMbeÛ�ÙádOG[]_G[dðÖ�âeG
\^da\^ÞOÖ�\'Ö�ÙáJMb�\cÛ
\zbeG[Ú�G[Û�Û�\^]yè�Þe]_J�ÞXG[]yÖnè�\^bFd�äDGIâF\�Ø�GV×aLeÙáP�Ö%Ö�âeGIìÊ]8\cà,G�ä?Jc]�å�\cÛ
\zÛyG�Ö
JMì
\^da\^ÞOÖ8Ù³ØMGÃÛ_G�]yØeÙáÚ�G[ÛIà!\cba\^Z�ÙÇbOZ�ÙáÛ�Û_LOGQÛ�]_G[PÊ\'Ö�G[dºÖ�J�Ö8âOGÃàÃJ�×FÙáPáG,G[bMØOÙá]_JMbeà,G[bMÖIJMbºägâeÙÇÚ8â
\'ÞFÞFPÇÙáÚ[\'Ö8Ù�JMbFÛÂG�î`GQÚ�L`Ö�G�CYU%âe]_G�G½à,G[Ú�âF\cbeÙÇÛ_àÃÛD\^]_G½\�Ø�\cÙÇPÇ\^×FPáG½ÙÇb7HKJMP���
½íçÖ_J�Þ�G�]�ìÊJ�]�à@Ö�âeG
d`èOba\^à!ÙáÚ�\cdF\^ÞOÖ�\'Ö8Ù�JMb�JMì1Ö8âOGIÛ_G�]yØOÙÇÚ�G[Û[ñ

: \?ß½G�Ö�G[Ú�Ö8ÙáJMb<;=
gJcÖ8Ù�ôFÚQ\QÖ8ÙáJMb�WYG�]yØeÙáÚ�G�Ö8âF\'Ö<dOG�Ö_GQÚ�Ö8ÛóâF\^]�dOä%\^]_GÂ\cbedVÛ_JMìÇÖnä%\^]_G�4�>�?A@CBD.2*
\cbed�bOJcÖ8ÙáìÊè7Ö8âeGIÙábMÖ�G�]_G[ÛyÖ_GQd�\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbeÛ�E

: \cbp\cdF\^ÞOÖ�\'Ö8Ù�JMb Ùáb�Ö�G[]�ì¿\cÚ�GK\cPÇP�JQägÙÇbOZç\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJMbeÛzÖ�JðdeG[Û_Ú�]8Ù�×XG�Ö8âOG[Ùá]7\^da\^ÞOÖ�\'Ö�ÙáJMb
ÛyÖ_]8\'Ö�G�Zcè�ñ^ägâFÙáÚ8â�\^]_G?Ö8âOGgÛ_ÙáZMbeÙ�ôaÚ[\cb�ÖDÚ8âa\cbOZ�G[Û*\cbed,ägâeÙÇÚ8â7\^]_G?Ö8âeG<0F.F?G4�$H35&A@�*DÖ�J�×XG
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ÞXG�]8ìÊJ�]�à,G[d�ägâOGQb�Ö8âOGIÚ8âa\^beZ�G[Û?JOÚ�Ú�Le][CeU%âOG[]_G[ìÊJ�]_G�Ra\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJMb`ésdOG[ÞXG[bedOGQb�Ö½\cda\'Þeé
Ö�\'Ö8Ù�JMbeÛ
Ú[\cb�×XGIÞXG�]�ìÊJ�]�àÃG[d�×Yè�HºJMP���
½íIE

: \J0F.F?G4�$H3K1A.L*2M�*�$�.�N Ö8âF\'Ö½Ö8\^å�G[Û�ÙÇb�Ö�J�\cÚ�Ú�JMLebMÖ½Ö8âOGÃ\cdF\^ÞOÖ�\'Ö8Ù�JMbùÛwÖ�]8\'Ö�G�Zcè�ÞF]_JQØOÙÇdOG[d
×Yè�Ö8âOGÃ\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMb°\cbFdùLeÛyGQÛgÖ�âeG,ß½G�Ö�G[Ú�Ö8ÙáJ�bO;P
gJcÖ8Ù�ôFÚQ\'Ö�ÙáJMbðWYG�]_ØOÙáÚ�G�Ö�J�GQbeÛ_Le]_G
Ö8âOGIG�î`G[Ú[L`Ö8Ù�JMb�JMìóÖ8âOG�ÛwÖ�]8\'Ö�G�ZcèMC

Q-R5S T
UCV�W�XKYGUCZ\[]UDZ�XK^-_

WYG�]yØeÙáÚ�GQÛ
âa\�Ø�G�×XG�G[bKdOG[Û�Ù�ZMbOGQd�Û_J,Ö8âF\'ÖQñ1òQã*Ö8âOG�è�Ú[\cb�×XG�Ú�LeÛyÖ�J�à!Ù��[G[d�Ö�J7deÙ�÷XG[]_G[b�ÖV\'Þeé
ÞFPáÙÇÚ[\'Ö8Ù�JMbeÛ[R?õ�ãzÖ8âOG�è$\^]_GºG�îYÖ�G[bFÛ_Ùá×FP�GùÙÇbpÖ�âeGºÛ_G[beÛ_G�Ö8âF\'Ö7Ö8âOG�è$\^]_G°\^×FP�GKÖ�JTÚ�JMbeÛ�ÙádeG�]
\'ÞFÞFPÇÙáÚ[\'Ö8Ù�JMbOékÞe]_JQØeÙádOGQd°ÛwÖ�]8\'Ö�G�ZMÙ�GQÛ�R�\cbed°úMã%Ö�âeG�èKG[bFÛ_LO]�G�Ö8âOGa`FG�îOÙá×FÙÇPáÙ�ÖnèºJMì"Ö8âOG,ìÊ]�\^àÃG�é
äDJ�]_å�Û�ÙábFÚ�GIdFÙ�÷XG[]_G[b�Ö½ÛwÖ�]8\'Ö�G�ZMÙ�GQÛ%Ú[\cb�×XG�Ú�JMbeÛ�ÙádOG[]_G[d�ìÊJ�]g\,ÛyG[]yØOÙÇÚ�G�C

BaLebeÚ�Ö8ÙáJMbF\cPáÙ�Ö8Ù�G[ÛzJMì%\KÛyG[]yØOÙÇÚ�G�\^]_G�ÙÇà,ÞFPáG[à,GQb�Ö�G[dçÙÇbTHKJMP���
½í ×Yè%46&AN�b�&A@-.�@c$K*�C<f
Ú�JMà,ÞXJMbOGQb�Ö½ÙÇÛgà7\cdOG�LOÞKJMìl\ÃÛ_G�Ö½J�ì"J�×eönG[Ú�Ö8Û½\cbFdKÚ�JMbeÛwÖ8Ù�Ö8L`Ö�G[Û%Ö8âOG�Û�à!\cPÇP�G[ÛyÖ½Û_J�ìÊÖnä%\^]_G
LebeÙ�Ö�ÙÇbðHKJMP���
½í%CóBFJ�]IG�îe\càÃÞFP�GMR1\�Ú[\cÚ�âOG!à!\cbF\^Z�G[àÃG[b�Ö�ÛyG[]yØOÙÇÚ�GÃÞe]_JQØeÙádeG[Û�ÖnäDJ�ì¿LebeÚ�é
Ö�ÙáJMbF\cPáÙ�Ö8Ù�GQÛ�ñXÖ8âOGJdG?)$'?]0F.eb-(�?G42.�Nf.�@c$1Ö8âF\'ÖIÙÇÛ�ÙÇà,ÞaP�G[àÃG[b�Ö�G[dù×Mè°\�HºJ�P���
½í Ú�JMà,ÞXJMbeG[b�Ö
dOG[Ú�ÙÇdeÙÇbOZ7ägâeÙÇÚ8âºda\'Ö8\ÃÖ�J�dOGQP�G�Ö�Gzìï]_JMà Ö�âeGzÚ[\cÚ8âOG,\cbFd�Ö�âeG]46?G4�>�.a(�&�?GdA3K@CBVÖ8âF\'Ö�ÙÇÛ½ÙÇàzé
ÞFP�GQà,G[bMÖ_GQdù×Mè°\�Ú�JMà,ÞXJMbeG[b�Ö�Ö8âa\QÖ�dOG[Ú�ÙÇdOG[Û�Ö8âOGÃdF\'Ö�\!Ö�J�×XGÃP�JY\cdeG[d°ÙábMÖ�J�Ö8âOGÃà,J�×aÙáPáG
Ú�JMà,ÞFLOÖ_G[]
Ú[\cÚ8âOGMC

B"Ù�ZMLe]_G°ò�Û�âOJQägÛ�Ö8âOGK\']8Ú8âeÙ�Ö�G[Ú�Ö8LO]_G�J�ì½\ùHKJMP���
½í@Ú�JMàÃÞXJMbOG[b�ÖQC�U%âOGJg2@c$�.�0h?G4�$H35&A@
Jc×eöwG[Ú�Ö�]_G[Ú�G[Ù³ØMG[Û�ìïLebFÚ�Ö8Ù�JMbF\cPl]_G[ê`LOG[ÛyÖ�Û�ìÊ]_JMà0JcÖ8âOG�]�Ú�JMà,Þ�J�beG[b�Ö8ÛI×Mèëà,G'\cbeÛIJMì*G�ØMG[b�Ö8Û
ÜSÛyèObFÚ8âO]_JMbOJMLFÛÃJ�]�\cÛyèObeÚ�âO]_JMbOJMLFÛ8ã,Ú�JMbMÖ�\^ÙÇbeÙÇbOZëÖ�âeGKbOGQÚ�G[Û�Û�\^]yèpÙábFìÊJ�]�à!\'Ö8Ù�JMb Ö�Jëà7\cb`é
\'Z�G�Ö8âOG�]_GQêYLOG[ÛyÖQClU%âOGig2N�b-(�.�Nj.�@c$'?)$H35&A@ðJ�×eönG[Ú�Ö7Þe]_JQØeÙádeG[Û,Ö8âeG�ì¿LebeÚ�Ö8ÙáJMbF\cPáÙ�Önè J�ìgÖ�âeG
Ú�JMà,ÞXJMbOGQb�ÖQCFB"Ùába\cPáP�èMRX\^ÞeÞFPÇÙáÚQ\QÖ8ÙáJMbeÛ
ÚQ\^b�×FLeÙÇPádº\cbK\cdF\^ÞOÖ8Ù³ØMG�Ú�JMàÃÞXJMbOG[bMÖ
×MèK\cdedFÙábOZ�\
k &A@c$H0h&)(K(�.�0óJ�×eönG[Ú�Ö"Ö�JgÖ8âOG?Ú�JMà,ÞXJMbOGQb�Öl\^]�Ú8âFÙ³Ö�G[Ú�Ö�Le]_G�C^U%âeÙÇÛ�J�×OöwG[Ú�ÖlÙáÛ<Ö8âOG?à!\cÙÇb�G[PáG[à,GQb�Ö
J�ì*Ö8âOG7]_GQ\cÚ�Ö8Ù³ØMG�ÛwèeÛwÖ�G[à�ñ<Ù³Ö�GQbeÛ_Le]_G[ÛIÖ�âeG!G�îOG[Ú�LOÖ�ÙáJMbëJMìÂÖ8âOG�\cdF\^ÞOÖ�\'Ö8Ù�JMbëÛyÖ_]�\QÖ�G�ZcèëìÊJ�]
Ö�âeGIÚ�J�àÃÞXJMbOG[bMÖ
×Mè�LFÛ_ÙÇbOZ,Ö8âOG�ß½G�Ö�G[Ú�Ö8ÙáJMbJ;l
gJcÖ8ÙáôFÚ[\'Ö8Ù�JMbºWYG�]yØeÙáÚ�GVÖ_JÃ×�GIÙÇbeìÊJ�]�àÃG[d�JMì
Ú8âF\cbOZ�GQÛ%JMb�Ö8âeGIG[b�ØeÙ�]_JMbFà,G[bMÖ�\cbed�Ö�âeGam�dG?2b-$'?)$H35&A@on#$H0h?)$�.�BAM½Ö_J!åObOJQä Ö8âOG�]_GQ\cÚ�Ö8ÙáJ�bFÛ
Ö_JÃ×�GIÚ[\^]_]�ÙáG[d�JMLOÖ[C

Functional
Communication

Execution Conditions
notifications

In
te
rac
tion

Implementation

functionality

control

Adaptation
StrategyController

prq�s�t ¬�uwvCx È ± �³É�� � v ± ��� ± {Mq�{Q|Ât[uwv_xM} |wq�v_|y��unq

ß½G[Û�Ù�ZMbeÙÇbOZKÛ_G�]yØOÙÇÚ�G[Û�Ùáb°Ö8âeÙáÛVä%\�è¹ò'ã�ì¿\cÚ�ÙÇPáÙ�Ö8\'Ö�G[ÛVÖ8âOG[Ùá]�Ú�JMbeÛyÖ�]�LeÚ�Ö8ÙáJ�bëÛ_ÙábFÚ�G7\�äDG[PÇP³é
dOG�ôFbeG[dTÛyG�ÖzJMì?ÙÇÛ_Û�LOG[ÛzÙáÛzÙádOGQb�Ö8Ù�ôFG[dëÖ8âF\'ÖzGQ\cÛyG7Ö8âOG�Ú8âeJMÙáÚ�GQÛ�JMì%dOG�ØMG[PáJcÞ�G�]�Û,\cbedçPÇÙáà!Ù³Ö
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]_G[deLebFdF\cb�Ö�ÛyJMPáLOÖ8Ù�JMbeÛ[Rl\cbFdøõ�ã,\cPáPáJQägÛ7\ùôFbOG�ésZc]�\^ÙÇbOG[dpÚ�LFÛwÖ�JMàÃÙ��Q\'Ö8Ù�JMbp\cbedpd`èebF\càÃÙÇÚ
\^da\^ÞOÖ�\'Ö�ÙáJMb�JMì1Ö8âOGIÛ_G�]yØOÙÇÚ�G[Û[C

Q-RyQ []UDZ�YGV�XKz{XH_�^}|�~�Uo��������|���|7XK�#_�Z�|�V7��|�UC^��

U%âOGVå�G�è�G[P�GQà,G[bMÖ%JMìóÖ8âeG�\cdF\^ÞOÖ�\'Ö8Ù�JMb�à,GQÚ8âF\cbeÙÇÛ_à!ÛDJMì�HKJMP���
½íøÙáÛg\zÛ_G�Ö
JMì�\cL`Ö�JMà!\'Ö�\
Ö�âa\'Ö�dOG[Û�Ú�]�Ùá×XG[Û
Ö8âOG�]_GQ\cÚ�Ö8ÙáJ�bFÛgJ�ì�Ö8âOGzHºJ�P���
½íûÚ�JMàÃÞXJMbOG[bMÖ�Û
Ö�J�Ú8âa\cbOZ�G[ÛgJMb�Ö8âOG�G�î`G�é
Ú�L`Ö8Ù�JMb7Ú�J�bFdeÙ�Ö�ÙáJMbeÛ�C`U%âOG[Û_G�\cL`Ö�JMà!\'Ö�\VÚ�J�bFÛwÖ8Ù³Ö8LOÖ_G
Ö8âOG½deÙÇÛwÖ�]�Ùá×FL`Ö�G[d�\cdF\^ÞOÖ�\'Ö8Ù�JMb!Û_G�]yØeÙáÚ�G
J�ìgHKJMP���
½í
C�íÂ\cÚ�â \cL`Ö�JMà!\'Ö�JMbTÙáÛÃdOG[Û�Ú�]�Ùá×XG[dT×Mè \^ÞeÞFPÇÙáÚQ\QÖ8ÙáJMb¹dOGQÛ_Ù�ZMbeG�]�ÛÃ\cÛÃ\ùÛyG�ÖÃJMì
ÛwÖ�\'Ö�G[Û
Ö8âa\QÖV]_G�Þe]�G[ÛyG[bMÖ�G�îOG[Ú�LOÖ�ÙáJMbùÚ�JMbedFÙ³Ö8Ù�JMbFÛV\cbedKÖ�]8\cbeÛ�Ù³Ö8ÙáJ�bFÛgägâeÙáÚ�âùdOG�Ö�G[]�àÃÙábeG�Ö�âeG
]_GQ\cÚ�Ö8Ù�JMb,Ö�JI×XG
ÞXG[]�ìÊJ�]�à,GQdzägâOGQb!Ú8âF\cbOZMÙÇbOZ�ìÊ]_JMà@J�beGgÛwÖ�\'Ö�G?Ö�J�\cbeJcÖ�âeG�][CMU%âOG
]_GQ\cÚ�Ö8Ù�Ø�G
ÛwèOÛyÖ�G[à ÙáÛ½Ö�âeG[bº]_G[Û_ÞXJMbeÛ_Ùá×FPáG,ìÊJ�]VÙábMÖ�G�]_Þe]_G�Ö�ÙÇbOZ�Ö8âOGÃ\cL`Ö�JMà!\'Ö�\�\cbedùìïJ�]�G�î`G[Ú[L`Ö8ÙábOZ�Ö�âeG
Ú�J�]_]_G[Û_ÞXJMbedeÙÇbOZÃ]_GQ\cÚ�Ö8ÙáJMbeÛ�C

U%âOG�\cL`Ö�JMà7\QÖ�JMbTìïJ�]Ã\ùÚ�JMà,ÞXJMbeG[b�Ö!ÙáÛ,dOGQÛ_Ú�]�Ùá×XG[d \cÛÃ\cb¹ÙábFÙ³Ö8ÙÊ\^P?ÛyÖ�\QÖ�G�\cbed \ùÛyG�Ö
J�ì½]_GQ\cÚ�Ö8Ù�JMbFÛ�ClU%âeGKìÊJ�]�à,G�]7ÛyÞXG[Ú[Ù�ôeGQÛ,Ö8âOGKÙábFÙ³Ö8ÙÊ\^P%×XGQâF\�ØOÙáJ�]7ìÊJ�]ÃÖ8âOGKÚ�JMà,ÞXJMbOGQb�Ö�\cbFd
Ö�âeG�G�î`GQÚ�L`Ö8Ù�JMbºÚ�JMbedeÙ�Ö8Ù�JMbeÛzÜ¿Ö�âeG�ÛyÖ�\'Ö_G�JMì<Ö8âOGz\cL`Ö�JMà!\'Ö�JMbaãDJMb�ägâeÙÇÚ8âºÙ³Ö�Ú[\cb�×XG�LeÛ_G[d�C
U%âOGðPÇ\'Ö_Ö�G�]�deG[Û_Ú�]�Ù�×XG[Û�Ö�âeGù]�GQ\cÚ�Ö8Ù�JMb$Ö�J¹×XG°ÞXG�]�ìïJ�]�à,G[d ìÊJ�]�G'\cÚ8â$Ö�]8\cbeÛ�Ù³Ö8Ù�JMb ÙábûÖ�âeG
\^LOÖ�J�à7\'Ö�J�bóCaU1äDJÃÖnèOÞXG[ÛgJMì�]_G'\^Ú�Ö�ÙáJMbeÛ½à!\�è�×XG,\cÛ_Û_J`Ú�ÙÊ\'Ö�G[d�Ö�J�\,Ö�]8\cbeÛ_Ù�Ö8Ù�JMb�CXU%âOG�ôe]�ÛwÖ
J�beG%àÃJOdeÙ�ôFG[Û�Û_JMà,G?JMìFÖ�âeG?ÞX\^]8\cà,G�Ö�G�]�Û"JMìFÖ8âOG
Ú�JMà,ÞXJMbOGQb�Öl×XG[âa\�ØOÙáJ�][C�U%âOG
ÛyG[Ú�J�bFdzJMbeG
Ú8âF\cbOZ�GQÛDÖ8âOGI×XG[âF\�ØeÙ�J�]gÙ³Ö8ÛyGQPáìsC

� ����XK�'��XH_�^�|�~�Uf����V7����U)|7UDV7Z��c��|7~�U\YG�#�����#_�U�_c|<z�U�~��DW�XK�cVDR � âOG[b!\'ÞFÞFPáÙáG[d,×Mè
Ö�âeG k &A@c$H0h&)(y(�.�0�RMÖ8âeÙáÛ*]_GQ\cÚ�Ö8ÙáJMb�Ú8âF\cbOZ�GQÛÂÖ�âeG
Ø�\cPáLeG½JMìóÛyJMà,GgÞX\^]8\cà,G�Ö�G�]�Û*J�ì�Ö8âeG�g2N�b-(�.��
Nf.�@c$'?)$H35&A@7J�×eönG[Ú�Ö½J�ì�Ö8âOGzÚ�JMà,Þ�J�beG[b�ÖQCXfgÞeÞaPáÙÇÚ[\'Ö�ÙáJMbeÛ½à�LFÛwÖ�Û_ÞXG[Ú�ÙÇìÇè�JMb�Ö�âeG�]�GQ\cÚ�Ö8Ù�JMb�R
Ö�âeGVÞa\^]8\càÃG�Ö�G�]�ÛDÖ�JÃ×XGIÚ8âa\cbOZ�G[dK\cbed�Ö8âOG�bOG�ä Ø�\^PÇLOG[Û[C

� ����XK�'��XH_�^�|7~�U�YG�#�����#_�U�_c|=z�UC~��GW�XK�#V�X�|7Z�UC�K�hR U%âeÙáÛ!]_G'\^Ú�Ö�ÙáJMbø\cÛ_å`Û,Ö8âeG k &A@��
$H0h&)(y(�.�0%Ö�J�]�G�ÞFPÊ\^Ú�GzÖ�âeGjg6N�b-(�.�Nf.�@c$'?)$H35&A@�J�×eöwG[Ú�ÖIJ�ì�Ö8âeG,Ú�JMà,ÞXJMbOG[bMÖQC�,½bOGÃÙÇà,ÞXJ�]yÖ�\cbMÖ
\^Û_ÞXG[Ú�ÖÃJ�ì?Ö8âeÙÇÛ�]�G�ÞFPÊ\^Ú�G[à,G[bMÖÃÙáÛ�Ö8âeG7Ö�]8\cbeÛ_ìïG�]zJMì
ÙábFìÊJ�]�à!\'Ö8ÙáJ�bT×XG�ÖnäDG[G[bçÖ�âeG�JMPÇd¹\cbFd
Ö�âeG7bOG�ä J�×eöwG[Ú�ÖQC<fgÛ�\cbëG�îe\cà,ÞaP�G�R<Ú�JMbFÛ_ÙÇdOG�]IÖ8âOG7Ú�J�àÃÞXJMbOG[bMÖ�]_GQÛyÞXJMbeÛ�Ù�×FPáGÃÖ�JºdOG[Ú[ÙádOG
ägâeÙáÚ�â¹dF\'Ö�\�Ö�J°P�JY\cd¹ÙábMÖ_JºÖ8âeG�à,J�×FÙÇP�G�Ú�JMà,ÞFL`Ö�G�],Ú[\cÚ�âOG�C"U%âFÙáÛ,Ú�JMà,ÞXJMbOGQb�Ö,]_G[êYLFÙ�]_G[Û
\�Ú�J�bFbOG[Ú�Ö8ÙáJMbùÖ�J�Ö�âeG!dF\'Ö�\�à7\cbF\^Z�G[à,GQb�Ö�ÛwèeÛwÖ�G[à0ÙÇb°J�]�dOG[]VÖ_JKÛyÖ_J�]_G,Ö8âOG!da\'Ö8\�ägâOGQb
Ö�âeG�èK\^]_]�Ù³ØMG�C-	DâF\cbeZMÙábOZÃÖ8âOG�×XG[âF\�ØeÙ�J�]gJMì1Ö8âeÙÇÛ
Ú�JMàÃÞXJMbOG[bMÖgÚ�JMbFÛ_ÙÇÛwÖ8Û%JMb�]_G[ÞFPÇ\cÚ[ÙábOZ!Ö�âeG
\^PáZ�J�]�Ù³Ö8âeà LeÛ_G[d°Ö_JºÚ8âOJ`JMÛyGÃÖ�âeG7dF\'Ö�\�Ö�J�×XG7P�JY\cd�C��gJQäDG�Ø�G�][RóÖ�âeG!Ú�JMbebOG[Ú�Ö8ÙáJMb°Ö�J�Ö�âeG
dF\'Ö�\zà!\cbF\^Z�G[à,GQb�Ö%ÛwèeÛwÖ�G[à ÚQ\cb�×XGVLeÛ_G[d�×Mè7Ö8âOGVbeG�ä \cP�Z�J�]�Ù�Ö8âeà \cbed�R`Ö8â`LeÛ�Reà�LFÛwÖ%×XG
Ö_]�\^bFÛ_ìÊG[]_G[d�Ö�J!Ù�Ö[C

HKJMP���
½íÁÞe]_JQØeÙádeG[Û�Ö8âOG�à,G[Ú�âF\cbeÙÇÛ_à!Û,\cPáPáJQägÙábeZºÖ8âOG�Ö�]8\cbeÛ�ìÊG�],J�ì
ÙÇbeìÊJ�]�à7\'Ö�ÙáJMbç×XG�é
ÖnäDG�G[bJg2N�b-(�.2Nj.�@c$'?)$H35&A@,J�×eönG[Ú�Ö8Û[CeU%âOG[Û_GVà,GQÚ8âF\cbeÙÇÛ_à!Û%\^]_GVÞXG�]�ìïJ�]�à,G[d�×Mè7Ö8âOGVJ�×eönGQÚ�Ö8Û
Ö_JK×XG7]_G�ÞFPÊ\cÚ�G[dT\cÛVä?G[PáP*\cÛIÖ�âeG�\cdF\^ÞOÖ�\'Ö8ÙáJ�bçÛwÖ�]8\'Ö�G�ZcèMC�� âOG[bT\cbðJ�×eönGQÚ�ÖzÙáÛ�]_G�ÞFPÊ\cÚ�G[d
×Mèë\cbeJ^Ö8âeG�][R1Ù�Ö�àzLeÛwÖ�Ú�JMbFÛwÖ�]�LeÚ�Ö�Ù³Ö8Ûf3K@c$�.�02@#?)({*�$'?)$�.,Ö8âF\'ÖzÙáÛ�Ú�J�àÃÞXJMÛyG[dðJMìÂÖ8âOG7ÛyG�Ö�JMì
ÙábeìïJ�]�à!\'Ö8Ù�JMbeÛ,Ö8âF\'Ö7Ù³Ö7LeÛ_G[ÛzägâeG[b Ù�Ö7ÙáÛ!ìïLFbeÚ�Ö8Ù�JMba\^PÝClU%âFÙáÛ!ÛwÖ�\'Ö�G�ÙÇÛ!à,JOdeÙ�ôFG[d¹×YèTÖ�âeG
*2$�?)$�.�?GdG?2b-$�.�0,\cÛ_ÛyJOÚ�ÙÊ\'Ö_GQd�Ö�J,Ö8âOGV]_G'\^Ú�Ö8Ù�JMb�×Yè�\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbeÛ
Ùáb�J�]�dOG[]?Ö�JÃ×FLeÙÇPádK\,beG�ä
ÙábMÖ_G[]�bF\cPóÛwÖ�\'Ö�G�Ö8âF\'ÖgÚ[\cb�×�GIÙábMÖ�G�]_Þe]_G�Ö_GQd�×Yè�Ö8âOGIbeG�ä ×XG[âa\�ØOÙáJc]QC
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Q-R�� �L~�Uo�jUC��YA|�XyW#UOT-��Z�|�U��

U%âOG k &A@#$H0h&)(y(�.�0VJMì
\ºÚ�JMàÃÞXJMbOG[b�Ö�ÜÝÛyG�GKWYG[Ú�Ö8ÙáJMb õ`CÇò'ãVG[bFÛ_LO]_GQÛ�Ö8âOG�G�îOG[Ú�L`Ö8ÙáJMbçJMì?Ö�âeG
\^da\^ÞOÖ�\'Ö�ÙáJMb°ÛwÖ�]8\'Ö�G�ZcèùdOG�ôFbeG[dù×Yè°\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbeÛ�CóU%âOGÃà,JMÛyÖIdeÙ��7Ú�LeP�ÖV]_G'\cÚ�Ö8Ù�JMbºÖ�J�ÙÇàzé
ÞFP�GQà,G[bMÖ,ÙÇÛ�Ö8âOG�]_G�ÞaPÇ\cÚ�G[àÃG[b�Ö,JMì?×XG[âa\�ØOÙáJ�],Û_ÙÇbeÚ�G�]_GQPÇ\'Ö8Ù�JMbeÛ�JMìDÖ8âOG�Ú�JMà,ÞXJMbOGQb�Ö�ägÙ�Ö8â
J^Ö8âeG�]VG[PáG[à,GQb�Ö8ÛIà�LeÛyÖV×XG!Ú�JMbFÛ_ÙÇdOG�]_G[dóC
�wbùJ�]�dOG[]�Ö�J�ÞXG�]8ìÊJ�]�à Ö8âeÙÇÛ½ÖnèOÞXGÃJ�ìÂ]_GQ\cÚ�Ö8ÙáJMbeÛ�R
g6N�b-(�.�Nf.�@c$'?)$H35&A@�Jc×eöwG[Ú�ÖDÚ�JMPáPÊ\^×XJ�]8\'Ö�G[Û�ägÙ�Ö8â,Ö8âOG k &A@#$H0h&)(y(�.�0�×Yè,ÞF]_JQØOÙÇdeÙÇbOZ�Ù�Ö�Û*ÙábMÖ�G�]�bF\cP
ÛwÖ�\'Ö�G�Ö�âa\'Ö?ägÙÇPáPó×XGIà,JOdeÙáôeG[d�×Mè�Ö8âOG�ÛwÖ�\'Ö�G�\cdF\^ÞOÖ�G�]g\cÛ_Û_JOÚ�ÙÇ\'Ö�G[d�Ö�J,Ö8âOGI]_GQ\cÚ�Ö8ÙáJ�bóC

HKJOdeÙÇìÇèeÙábOZ°Ö8âeG�×XG[âa\�ØOÙáJ�]ÃJMìg\°Ú�JMà,ÞXJMbOGQb�Ö!ÙÇà,ÞFPÇÙ�G[ÛzÖ8âeG�Ú�JMPáPÊ\'×�Jc]�\QÖ8ÙáJMb¹J�ì%Ö8âO]_G[G
G[P�GQà,G[bMÖ�Û%ÙÇb�HKJMP���
gí
ñ�ò'ãlÖ8âOG k &A@#$H0h&)(y(�.�0lÖ�âa\'Ö%deG[Ú�ÙÇdOG[ÛDägâeG[b�Ö�J,G�îOG[Ú�L`Ö�G�\�]�GQ\cÚ�Ö8Ù�JMb�R
õcã<Ö8âOG�g6N�b-(�.�Nf.�@c$'?)$H35&A@VJ�×eönG[Ú�ÖlÖ8âF\'Ö*\cÛyåOÛ�ìïJc]ÂÙÇbeìÊJ�]�à!\'Ö8ÙáJMb�Ö�JVJcÖ8âOG�]ÂÚ�JMà,ÞXJMbeG[b�Ö8Ûl\cbFd
×FLeÙÇPádeÛDÙ�Ö�ÛDÙábMÖ_G[]�bF\cPXÛwÖ�\'Ö�G�R`\cbed�úMã"Ö8âOG½ÛwÖ�\'Ö�G�\cdF\^ÞOÖ�G�]?\cÛ_Û_J`Ú[ÙÇ\'Ö�G[dÃÖ�JIÖ8âOG½]_GQ\cÚ�Ö8Ù�JMbÃÖ8âF\'Ö
Ùáà,ÞaP�G[àÃG[b�Ö8Û%Ö8âOG�Þa\cÛ_Û8\^Z�G�ìÊ]_JMà J�beG�ÛwÖ�\'Ö_GIÖ�J�\cbOJcÖ8âOG�]QCFf½PÇPóJMì<Ö8âOG[à \^]_G�LFÛyG[d�×Mè�Ö�âeG
ß�ÙáÛwÖ�]�Ùá×FL`Ö8ÙáJMbKW`G�]yØOÙÇÚ�G�\�Ø�\cÙáPÊ\^×FP�G�ÙÇb�HKJMP���
gíû\^bFd�Þe]�G[ÛyG[bMÖ�G[d�ÙÇb�Ö�âeGIbOG�îYÖgÛ_G[Ú�Ö8Ù�JMbóC

� ���I�¡  Ôe¢MÎOÏFÔe£�Ò%ÎeÔsÐDÍ¥¤¦�<ÏC§
ÔwÓ#�

ß½G[Û_ÙáZMbeÙábeZ�\7deÙÇÛwÖ�]�Ùá×FL`Ö8Ù�JMb°\cP�Z�J�]�Ù�Ö8âeà Ö8âF\'ÖVÛ�\'Ö8ÙáÛ_ôeG[ÛV\^PÇP1Önè`ÞXGQÛgJMìl\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbeÛ�beG�G[deÛ
\^bFdçÖ�\^åcG[Û!\^PÇPDÞXJMÛ_Û_Ùá×FPáG�G[b�ØeÙ�]_JMbFà,G[bMÖÃÚ�âF\cbOZ�G[Û,ÙÇb�Ö�Jë\cÚ�Ú�JMLebMÖÃÙÇÛ,bOJcÖ7\º]_GQ\cPáÙÇÛwÖ8ÙáÚ�\'Þeé
Þe]_JY\cÚ8â�C�U%âOG[]_G[ìÊJ�]_G�RXäDG!\^ÙÇà;\'ÖVÞe]_JQØeÙádeÙÇbOZ�bOJcÖ�\!ÞX\^]yÖ�ÙÇÚ�LePÊ\^]VdeÙÇÛwÖ�]�Ùá×FL`Ö8ÙáJ�bð\cPáZcJ�]�Ù�Ö8âeà
×FL`Ö%\�ìÊ]8\cà,G�ä?Jc]�åXR`f?G[ß�íÂb�R`ÙábMÖ�J�ägâeÙÇÚ8â�dOGQÛ_ÙáZMbOG�]�ÛDÚ[\cb7ÙÇbeÛyG[]yÖ*Ö8âOG[Ùá]*JQägb�deÙÇÛwÖ�]�Ùá×FL`Ö8Ù�JMb
\^PáZ�J�]�Ù³Ö8âeà�\cÚ�Ú�J�]�deÙÇbOZ°Ö�J°Ö8âOGQÙ�]7\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbeÛ!beG�G[deÛ7\cbedpÚ8âa\^beZ�G[Û,JMì
Ö8âOG�G�î`GQÚ�L`Ö8Ù�JMb
G[b�ØeÙ�]_JMbeàÃG[b�ÖQC

U<]8\cdeÙ�Ö�ÙáJMbF\cPáP�èMRF\zdeÙÇÛwÖ�]�Ùá×FL`Ö8ÙáJMb�\cP�Z�J�]�Ù�Ö�âFà ÙáÛ%Ú�JMà,ÞXJMÛ_G[d�JMì�Ö8âO]_G[G�ÞXJMPáÙÇÚ�ÙáG[ÛVýáò'õ��kñ�$K>�.
3y@�¨/&A02N\?)$H35&A@©b�&)(+354/M¹ägâeÙáÚ�âûÛ_ÞXG[Ú�ÙáôeG[Û�Ö8âOGðbF\'Ö8LO]_GùJMìIÙÇbeìïJc]8à!\'Ö8Ù�JMbeÛ�beG�G[dOGQdûìïJc]�Ö�âeG
G[P�GQÚ�Ö8Ù�JMbpÜ�	DÕrª PáJY\cd�R�G�Ö8ÚQãV\cbedðâOJQä@Ö8âOG�èë\^]_GÃÚ�JMPáPáG[Ú�Ö�G[d�Rr$K>�.«.�(�.F4�$H3H&)@¬b�&)(+354/M�ägâeÙÇÚ8â
G[P�GQÚ�Ö8Û
Þe]�J`Ú�GQÛ_ÛyGQÛ%ägâeÙáÚ�âºà�LeÛyÖg×XG�Û�LeÛyÞ�G[bedOGQd�RaÞFPÊ\^Ú�G[d�J�]½àÃÙáZ�]8\'Ö�G[dº\cÚ�Ú�J�]�deÙÇbOZ!Ö�J!Ö�âeG
Ú�JMPáPáG[Ú�Ö�G[dçÙábeìïJ�]�à!\'Ö8Ù�JMbFÛ�R<\cbed­$K>�.<b-(�?G42.�Nf.�@c$�b�&)(+354/M�ägâeÙÇÚ8âëÚ�âOJ`JMÛyG[ÛVÖ8âeG!ÛyÖ�\'Ö�ÙáJMbëìÊJ�]
GQ\cÚ8â�G[PáG[Ú�Ö�G[d�Þe]_JOÚ�G[Û�Û�C

ß�ÙáÛyÖ�]�Ù�×aL`Ö8Ù�JMb�ì¿LebeÚ�Ö8ÙáJMbF\cPáÙ�Ö8Ù�G[Û�\^]_G*Þe]_JQØeÙádOGQd�×Mè�f?G[ß�íÂb�ÛyG�]yØeÙáÚ�G[Û1ägâeÙÇÚ8â�ÙÇà,ÞaP�G[àÃG[b�Ö
Ö�âeG½deÙ�÷�G�]_G[bMÖ*ÞXJMPÇÙáÚ�ÙáG[Û?\^Û*ÙÇPáPÇLeÛwÖ�]8\'Ö�G[d7ÙÇb7B"Ù�ZFCeõ`CYU%âOGgG[PáG[Ú�Ö8Ù�JMb�\cbed!ÞFPÇ\cÚ�GQà,G[bMÖ*ÞXJMPÇÙáÚ�ÙáG[Û
\']�GÃÞa\^]yÖ�J�ìÂÖ8âOG!ß�ÙÇÛwÖ�]�Ùá×FL`Ö8ÙáJ�bTWYG�]yØeÙáÚ�G,ägâFÙáPáG,Ö8âOG7ÙábeìïJ�]�à!\'Ö8Ù�JMb°ÞXJMPÇÙáÚ�èðÙÇÛIÛ�âF\^]_G[d°×XG�é
ÖnäDG�G[b�Ö8âOGIßV\'Ö8\,Hù\cbF\^Z�G�]gWYG[]yØOÙÇÚ�G�\cbed�Ö8âOGVß½G�Ö_GQÚ�Ö8Ù�JMb¬;l
gJ^Ö8ÙáôFÚ[\'Ö8ÙáJ�bKWYG�]_ØOÙÇÚ�G�CeU%âeG
ìÊJ�]�à,G�]VÛwÖ�J�]_G[ÛgÖ8âOGz]_G[ÛyJMLe]�Ú�G[ÛV\cbedùÛyG[]yØOÙÇÚ�G[Û�ÛyÖ8\'Ö�G[Û[C�U%âOG,PÇ\'Ö_Ö�G�]VdOG�Ö�G[Ú�Ö8Û½G[bMØOÙá]_JMbeà,GQb�Ö
Ú8âF\cbOZ�GQÛ
\cbed�bOJcÖ8Ù�ôFG[Û?Ö�âeGIßV\'Ö�\,Hù\cbF\^Z�G�]½WYG[]yØOÙÇÚ�G�\cÚ�Ú�J�]�deÙÇbOZMP³èYC

f?G[ß�íÂb$ÛyG�]yØeÙáÚ�G[Û!×�G[bOG�ôeÖ�ìÊ]_JMà ÖnäDJTdeÙÇà,G[beÛ�Ù�JMbeÛ7JMìV\cdF\^ÞeÖ8\'Ö8ÙáJMb�CÂU%âeGKôe]�ÛyÖ7JMbeG
\^PÇP�J'ägÛ*\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMbeÛlÖ�J�Ú�LeÛyÖ_JMà!Ù���Ggf?GQß�ílbÃÖ�JIÖ8âOG[Ùá]*bOG�GQdeÛ�CYU%âeGgÛyGQÚ�JMbed!J�beG
]_G[ìÊG[]�Û�Ö�J
Ö�âeGIÚ[\^Þa\^×aÙáPÇÙ³Ö8Ù�GQÛ%JMì<f?G[ß�íÂb�Ö�J7\cdF\^ÞOÖ%Ö�J\`FLeÚ�Ö8La\QÖ8ÙáJMbeÛ
Ùáb�Ö8âOGVG[bMØOÙá]_JMbeà,GQb�ÖQC

�
R5S ®������HXKYG��|�XK�#_
¯6��������|7XyW-UJ[¬XKZ�|�V�XKz{°
|�XK�#_

f
ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbFÛÃÙábMÖ_G[]8\cÚ�Ö8Ù�JMbTägÙ³Ö8â f?G[ß�íÂbTÖ�\^åcG[Û,ÞFPÊ\cÚ�GK\'Ö!PÇ\cLebFÚ8âeÙÇbOZ°Ö8ÙáàÃG�C�B"Ù�ZMLO]_Gºõ
ÙáPÇPáLeÛyÖ�]8\'Ö_GQÛÂÖ8âOG½ÛyÖ�G�ÞFÛ*ÞXG�]�ìïJc]8à,G[d!×Yè7f?G[ß�íÂb�\'Ö*Ö8âeÙáÛÂÖ8ÙÇà,G�C`fgÞeÞaPáÙÇÚ[\'Ö�ÙáJMbeÛDÛ�âOJMLePÇd7Þe]_Jcé
ØOÙÇdOGIÖ�âeG�ß�ÙÇÛwÖ�]�Ùá×FL`Ö8Ù�JMbùWYG�]_ØOÙáÚ�G�RX\cbedKà,J�]_G�Ú�JMbeÚ�]_G�Ö�G[P³è�Ö�âeGIG[PáG[Ú�Ö8Ù�JMb�ÞXJMPÇÙáÚ�èYReägÙ³Ö8â�Ö�âeG
ÛyG�Ö,JMì%Ú�JMà,ÞXJMbOGQb�Ö8Û�Ö�âa\'Ö,Ú[\cbç×XG�deÙÇÛwÖ�]�Ùá×FL`Ö�G[d Üwò�R³õ�ã�C�U%âOG�G[PáG[Ú�Ö8Ù�JMbTÞXJMPáÙÇÚ�èTÙábMÖ_G[]8\cÚ�Ö8Û
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C(i,j) : i    component of application jth

Distribution Service
Data Manager Service

Detection & Notification Service

Placement Policy Election Policy

Load Index

State Management Policy

Variations Detection Policy

Application Interface

C(i,j) C(i’,j’) C(i’’,j’’)

User

(1)

(2)

(4)

(5)

(8,11)

Resources & Services

(9)

(3,7,12)

(10)

(13)

A
pp

lic
at

io
n

(6)

M
ol

èN
E

 &
 A

eD
E

n 
M

id
dl

ew
ar

e
Sy

st
em

 &
 N

et
w

or
k

Portable Device

prq�s�t ¬�u�±�x o"q�Å � {,t[uwv_xM} |wq�v_|y��unq

ägÙ³Ö8â�Ö8âOG�ßV\'Ö�\zH°\^ba\^Z�G�]gW`G�]yØeÙáÚ�G�Ùáb�J�]�dOG[]DÖ�J7\cÛyå�ìÊJ�]%]_G[Û_JMLO]�Ú�GQÛ
\^bFd�Û_G�]yØOÙÇÚ�G[Û
ÛwÖ�\'Ö�G[Û
ÜÝúMãlÛ_J�Ö�âa\'ÖDPáJY\cd7ÙÇbedeÙÇÚ�G[ÛDÚQ\^b7×XG½ÚQ\^PÇÚ�LePÊ\'Ö�G[dùÜSþ`ã8C`U%âOG�Ú�JMà,ÞXJMbOGQb�Ö8ÛD\^]_G
Ö8âeG[b7Û�LO×Fà!Ù³Ö_é
Ö_GQd�Ö�J,Ö8âOGVÞFPÊ\cÚ�G[àÃG[b�Ö
ÞXJMPÇÙáÚ�èðÜsÿcãÂägâeÙÇÚ8â�dOG�Ö�G[]�àÃÙábeG[ÛDÖ8âOG�à,JMÛwÖgÛ_LeÙ�Ö�\'×aP�G�ÛwÖ�\'Ö8Ù�JMbFÛ%ìÊJ�]
Ö�âeG[à \cbFd°ÞXG[]�ìÊJ�]�àÃÛVÖ�âeG[Ù�]IÖ�]8\cbeÛ_ìïG�]7Ü'²Mã�C
�sÖ�]_G[ZMÙáÛwÖ�G[]�Û�Ö8âOG7Ú�JMà,ÞXJMbeG[b�Ö8ÛIÙÇb°Ö8âOG7ßV\QÖ�\
Hù\cbF\^Z�G�]½WYG[]yØOÙÇÚ�G7Ü�³cã?\cbedK\cÚ�Ö8Ù³Ø�\'Ö�G[Û?Ö8âOGIàÃJMbeÙ³Ö�J�]�ÙÇbOZÃJMìóÖ8âOG[Û_GIÚ�JMàÃÞXJMbOG[bMÖ�ÛIÜ'´Mã�C

�
RyQ µ¶_#W�XKV7�#_���UC_#|/¯F�D·a��V7Uo[¬XKZ�|7V�XKz�°�|7XK�-_
	DâF\cbOZ�G[ÛIÙábùÖ8âeG,GQb�ØOÙá]_JMbeàÃG[b�Öz\']�GzÖ�\^åcGQbðÙábMÖ_Jº\cÚ�Ú�JMLebMÖI×Yè°f?G[ß�íÂbðÛyG�]yØeÙáÚ�G[Û�\'ÖVÖnäDJ
deÙ�÷XG[]_G[b�Ö�PáG�ØMG[PáÛ[ñFÖ8âOGz\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbº\cbed�Ö�âeG�deÙáÛyÖ�]�Ù�×aL`Ö8Ù�JMbºÛwèOÛyÖ�G[à Ù�Ö8ÛyG[PÇìsCXU%âOG�ôF]�ÛwÖgJMbeG
Ú�JMbeÚ�G�]8beÛÂÖ8âeG�à!\^ÞeÞFÙÇbOZzJMì�Ö8âOGI\'ÞFÞFPÇÙáÚ[\'Ö8Ù�JMb�JMb�Ö�JÃ\�Û_G�ÖDJMì1ÛwÖ�\'Ö8Ù�JMbeÛ[C`f%Ú�Ú�J�]�dFÙábOZzÖ_JzG[bOé
ØOÙá]_JMbeà,G[bMÖlÚ8âF\cbeZcGQÛ�\cbed�Ö�J�ÞXJMPáÙÇÚ�ÙáG[Û�dOG[Ú�ÙÇÛ_ÙáJMbeÛ�Rcf?G[ß�íÂb,ÛyG�]yØeÙáÚ�G[Û"dOèObF\cà!ÙáÚ[\cPÇP³èzÚ8âa\^beZ�G
Ö�âeGzÞaPÇ\cÚ�G[àÃG[b�ÖIJMìÂ\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMbeÛVÚ�JMà,ÞXJMbOG[bMÖ8Û�C�U%âOGÃÛyG[Ú�JMbFdùPáG�ØMG[P�\cPÇP�JQägÛ½Ö�J�d`èebF\càÃÙ�é
Ú[\cPáP�è�Ú�âF\cbOZ�G�GQ\cÚ�â�Þ�J�PÇÙáÚ�è�JMì<Ö8âOG�dFÙáÛwÖ�]�Ùá×FL`Ö8ÙáJMbº\cP�Z�J�]�Ù�Ö�âFà LFÛyG[d�Ö�J7deG[Ú�ÙÇdOGz\^×XJML`ÖgÖ�âeG
à!\^ÞeÞFÙÇbOZFC

[���_��c��XKY©¸L�H��YGU��OU�_c|)R � âOG[bðÖ8âOG�ß½G�Ö�GQÚ�Ö8Ù�JMb¹;º

JcÖ8ÙáôFÚ[\'Ö8Ù�JMb¹W`G�]yØOÙÇÚ�G�deG�Ö�G[Ú�Ö8Ûz\
Ú8âF\cbOZ�G*ÙÇbI]_G[Û_JMLO]�Ú�G[Û1J�]<Û_G�]yØOÙÇÚ�G[Û<J�ìYÖ8âOGÂG[bMØOÙá]_JMbeà,GQb�ÖQRQÛyÖ_G[Þ7Ü'»Mã�ÙÇb�B"Ù�ZFCcõ`R[J�]<ÙÇb�Ú�JMà,ÞXJcé
bOG[bMÖ�Û�ÜÝìïJc]gG�îe\càÃÞFP�Gz\,]�G[à,JQØ�\cPÊãVÜyò��Yã�RaÙ³Ö�bOJcÖ8Ù�ôeGQÛ%Ö�âeG�ßV\QÖ�\ÃH°\cbF\^Z�G�]�W`G�]yØOÙÇÚ�GIägâeÙÇÚ8â
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LOÞ�dF\'Ö�G[Û!Ù³Ö8ÛÃÙÇbeìÊJ�]�à7\'Ö�ÙáJMb dF\'Ö�\^×a\cÛyGëÜyò�ò'ãz\cbFd bOJcÖ8Ù�ôFG[ÛzÖ8âeG�ß�ÙáÛyÖ_]�Ùá×FLOÖ�ÙáJMb$WYG�]yØeÙáÚ�GKÙáì
ÛyJMà,G%JMìFÖ8âOG
dFÙáÛyÖ_]�Ùá×FLOÖ_GQdÃÚ�JMà,ÞXJMbeG[b�Ö8ÛÂ\^]_G
ÙÇb�ØMJ�P�ØMG[d-¼½Üyò'õ�ã�C�U%âOGQb�RcÖ�âeG%G[PáG[Ú�Ö8Ù�JMbÃÞXJMPáÙÇÚ�è
dOG�Ö�G�]�à!ÙábOGQÛ
ÙÇì1Ö8âeG[ÛyG�Ú8âF\cbOZ�GQÛg\^÷XGQÚ�Ö
Ö8âOG�ÞFPÇ\cÚ�GQà,G[bMÖ[Cc�wb�Ö8âeÙÇÛ
ÚQ\cÛyG�RX\ÃbOG�ä ÞFPÊ\cÚ�G[à,GQb�Ö
ÙáÛ½ÞXG�]�ìïJc]8à,G[dTÜkúOR þFR³ÿ`R+²MãDägâeÙáÚ�âùà!\�èKÙÇà,ÞFP�è�Ö8âeG�ÞFPÊ\^Ú�G[à,G[bMÖ�JMì�bOG�ä�Ú�JMà,ÞXJMbOGQb�Ö8Û�RaÖ�âeG
Û_LeÛ_ÞXG[beÛ�Ù�JMb�Ra\cbed#½'J�]?Ö�âeGIàÃÙáZ�]8\'Ö8Ù�JMb�JMì1G�îOÙÇÛwÖ8ÙábeZÃJMbOG[Û[C

[���_��c��XKY­¸��#�HXKYDXKUDZ)R f½Û�äDG�Û�\cÙÇd¹ÙábçÖ8âOG�×XG[ZMÙábebFÙábOZ°JMì?Ö8âOG�Û_G[Ú�Ö8Ù�JMbóR�\KÞX\']_Ö�ÙÇÚ�LePÊ\^]
ÞXJMPáÙÇÚ�èûÚ[\cbû×XG°à,J�]_GùJ�]�PáG[Û�Û�]_GQP�G�Ø�\cb�ÖKdOG�ÞXG[bFdeÙÇbOZ¹JMb$Ö�âeGð\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMb bOG�GQdeÛ�\cbFd
Ú�JMbeÛwÖ�]8\cÙÇb�Ö8Û�C��wbzJ�]�dOG�]"Ö�J�G[beÛ�LO]_GDÖ8âOG%Û_LeÙ�Ö�\'×aÙáPÇÙ³ÖnèzJMìFf?GQß�ílb,ÙÇbÃ\cPáPOÚ[\cÛ_G[Û�R'äDG%ÙÇb�Ö�]_JOdeLeÚ�G
dAM�@#?AN93H4fb�&)(+354/3'.6*�ägâFÙáÚ8â$Ú8âa\^beZ�G�Ö8âeG[Ù�]�ÙÇà,ÞFPáG[à,GQb�Ö�\'Ö8Ù�JMb$\cÛ7Ú8âF\cbOZ�GQÛ!J`Ú[Ú�LO]�ÙábpÖ�âeG
G[b�ØeÙ�]_JMbeàÃG[b�ÖQC1íÂ\cÚ�â°dOèObF\cà!ÙáÚ,ÞXJMPáÙÇÚ�èðâF\cÛVJ�bFP³è°J�beGÃÙÇà,ÞaP�G[àÃG[b�Ö�\'Ö8Ù�JMbë\'ÖVÖ8Ùáà,G

t
×aL`Ö

Ú[\cb�d`èebF\càÃÙÇÚ[\cPáP�è�Ú�âF\cbOZ�G�\cbed�âF\�ØMG�\,deÙá÷XG�]_G[bMÖgÙáàÃÞFPáG[à,G[bMÖ�\QÖ8ÙáJMb�\'Ö?Ö8ÙÇà,G
t+ 1

C
U%âeÙÇÛ½J�ÞeÞXJ�]yÖ8LebeÙ�Önè�Ö�J�d`èOba\^à!ÙáÚQ\^PÇP³èùÚ8âF\cbeZcG�Ö8âOG,ÙáàÃÞFP�GQà,G[bMÖ8\'Ö8ÙáJMbKJMìÂ\!ÞXJMPáÙÇÚ�èK]_G�é

êYLeÙá]_G[Û�äDGQPáP�én\cdF\^ÞOÖ�G[dÃ\cbedzG/�!Ú[Ù�G[bMÖ�ÞF]_J�Zc]�\^à!àÃÙÇbOZgÖ�J`JMPáÛ[C��çG?LeÛ_GDÖ8âOG?HºJMP���
½í°J�×eönGQÚ�Ö_é
Jc]8Ù�G[bMÖ�G[d!ìï]8\cà,G�äDJ�]_å�ägâFÙáÚ�âÃÞF]_JQØOÙÇdOG[ÛlÖ8âOG[Û_G½\cdF\^ÞOÖ�\'Ö8Ù�JMb!ì¿\cÚ[ÙáPÇÙ³Ö8Ù�GQÛ�CYí*\cÚ8â7f?G[ß�íÂbÃÞXJMP�é
ÙáÚ�è ÙÇÛ�Ùáà,ÞaP�G[àÃG[b�Ö�G[d \cÛ�\ HKJMP���
½í Ú�J�àÃÞXJMbOG[bMÖQC��wbMÖ_G[]8\cÚ�Ö8Ù�JMbeÛK\cà,JMbOZ¹Ö8âOG[à!ÛyG[P�ØMG[Û
\^bFd7ägÙ�Ö�â�Ö8âOGI\^ÞeÞaPáÙáÚQ\'Ö�ÙáJMb�\cbFd7Ö8âOG�G[bMØOÙá]_JMbeà,GQb�Ög\^]_G½Ö8âOG�]_GQìÊJ�]_G�ÞXG[]�ìÊJ�]�à,GQd7×Yè�ÛyG[bedOé
ÙábOZC½']_G[Ú�G[Ù³ØeÙábeZ!G�Ø�G[bMÖ8Ûg\cbFd�Ö8âOG�deÙá÷XG�]_G[bMÖgÞXJMÛ_Û�Ù�×aP�G�Ùáà,ÞaP�G[àÃG[b�Ö�\'Ö8ÙáJ�bFÛ
ìÊJ�]½\,ÞXJMPÇÙáÚ�èK\^]_G
Þe]_JQØOÙÇdOG[dK\cÛ�g6N�b-(�.�Nf.�@c$'?)$H35&A@ÃJ�×eönG[Ú�Ö8Û[C

�ëG!ÙáPÇPáLFÛwÖ�]8\'Ö�GzÖ8âOG!ÙábMÖ�G�]_G[ÛyÖIJMìÂd`èebF\càÃÙÇÚ,ÞXJMPáÙÇÚ�Ù�GQÛ�×YèºÖ�\^å`ÙÇbOZ�Ö8âOGÃG�îF\^àÃÞFPáG,JMìlÖ�âeG
G[P�GQÚ�Ö8Ù�JMbøÞXJMPáÙÇÚ�è ÜÝÛyG[GºB"Ù�ZFCDúMã�C*U%âOGKG�Ø�G[bMÖ8Û!]_GQÚ�G[Ù�Ø�G[d$×Mè Ö8âOG}g2@c$�.�0h?G4�$H3H&)@ëJ�×eönG[Ú�Ö�JMì
Ö�âFÙáÛ½Þ�J�PÇÙáÚ�èKJ�]�ÙáZMÙábF\'Ö�G,ìÊ]_JMà Ö8âOGÃ\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbùP�G�Ø�G[P�J�]½Ö8âOG,ß½G�Ö�G[Ú�Ö�ÙáJMb};P
gJcÖ8Ù�ôaÚ[\'Ö�ÙáJMb
WYG�]yØeÙáÚ�G�ägâeÙÇP�G�Ö8âOG�ÞFPÊ\cÚ�G[àÃG[b�Ö!ÞXJMPáÙÇÚ�è¹]_G[Ú�GQÙ³ØMG[Û,Ö�âeJMÛyG�Ö8âF\'Ö�\']�G�Û_G[bMÖ[ClU%âOGQÛyG�G�ØMG[b�Ö8Û
Ú�J�]_]_G[Û_ÞXJMbedIÖ�J
Ö8âeJ�Û_GDdOGQÛ_Ú�]�Ùá×XG[dzÙábÃWYG[Ú�Ö8ÙáJMbeÛ"úOCÇò?\cbedzúOC³õ`C'U%âeGDbOJcÖ8Ù�ôaÚ[\'Ö�ÙáJMb�JMìFÚ8âF\cbOZ�G[Û
Ùáb�Ö8âOGDG[b�ØeÙ�]_JMbFà,G[bMÖl\^]_G?\cPÇÛyJ�ÙÇà,ÞFPáG[à,GQb�Ö�G[d,\cÛ<G�Ø�GQb�Ö8Û<Ö8âF\'Öl\^]_GDÛ_G[b�Ö"×YèIÖ8âOG?ß½G�Ö�G[Ú�Ö8Ù�JMb
;¥
gJcÖ8Ù�ôFÚQ\QÖ8ÙáJMb$WYG�]yØeÙáÚ�G�Ö�JðÖ�âeG k &A@c$H0h&)(K(�.�0zJMì
Ö8âOG�G[PáG[Ú�Ö8ÙáJMb ÞXJMPÇÙáÚ�èYCÂU%âOG�èpÙábFdeÙáÚQ\'Ö_G
Ö�âa\'Ö7Ö8âOG°Ú�LO]_]_GQb�Ö�G[PáG[Ú�Ö8Ù�JMb"g6N�b-(�.�Nf.�@c$'?G$H3H&A@TJ�×OöwG[Ú�Ö�à!\[èp×XGùbOJ¹PáJMbOZ�G�]�\cdOG[ê`LF\'Ö�G�C
U%âOGVÚ[LO]_]_G[bMÖ�g6N�b-(�.�Nf.�@c$'?)$H35&A@,ÙÇÛDÖ�âeG[b�Ú�âF\cbOZ�G[d�×Mè7Ö8âOG k &A@c$H0h&)(K(�.�0*\cÚ[Ú�J�]�deÙÇbOZzÖ�JzÖ�âeG
mIdG?�b-$'?)$H35&A@Jn#$H0h?)$�.�BAM½J�×eönG[Ú�Ö
ÞF]_JQØOÙÇdOG[d�×Mè�Ö8âOG�\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJ�bóC

BFJ�]7G�îF\^àÃÞFPáG�R*PáG�Ö�¾ Û�Ú�JMbeÛ�ÙádeG�]�\çLeÛyG[]!äDJ�]_åOÙábOZçägÙ³Ö8âû\ëPÇ\^ÞeÖ_J�Þ1C*fgÛ�P�JMbeZ¹\cÛ!Ö�âeG
PÇ\^ÞOÖ�J�ÞùÙáÛ½Ú�JMbebeG[Ú�Ö�G[d�ØOÙÊ\7\!dOJOÚ8åMésÛyÖ8\'Ö8ÙáJMb�Ö�J�\!PáJ`ÚQ\^P<beG�ÖnäDJ�]_å�ägÙ³Ö8âù\!Ú�G[bMÖ�]8\cP<ÛyG�]yØMG�][R
Ù³Ö
ÙÇÛD]�GQ\cÛyJMbF\^×FPáG½Ö�JÃâF\�ØMG�\zÚ�G[b�Ö�]8\cPÇÙ��[G[d�\cbed7Ö�JcÖ�\cPXGQP�G[Ú�Ö�ÙáJMb�ÞXJMPáÙÇÚ�èMCC� âeG[b�Ö8âOGVPÊ\^ÞOÖ�J�Þ
à,JQØMG[Û�ÙábMÖ_JçÖ8âOGº×FLFÙáPádFÙábeZeR*å�G�G�ÞaÙábOZTÖ�âeGºÚ�JMbebOG[Ú�Ö�ÙáJMbpØOÙÊ\ç\ðägÙ�]_GQP�G[Û�Û�PáÙÇbOå�RD\ë×XG�Ö_Ö�G�]
ÞXJMPáÙÇÚ�èùäDJMLFPádð×XG7Ú�G[bMÖ_]�\^PÇÙ��[G[dç\cbedðÞX\']_Ö�ÙÊ\cPlÙábðJ�]�dOG[]VÖ�J�]_G[dFLeÚ�GÃÖ8âOG7bOG�ÖnäDJ�]_åùÖ_]8\��!Ú�C
�wìóÖ8âOGIPÇ\^ÞOÖ�J�Þ�à,JQØMG[Û?JML`Ö_ésdOJ`J�]
\cbFd�ÙÇÛ%Ú�JMbFbOG[Ú�Ö�G[d�Ö�J7\^b�\cdOésâOJOÚ�beG�ÖnäDJ�]_å�R`Ö8âOGVÞXJMPáÙÇÚ�è
Û_âOJMLePÇd�×XGIÛyägÙ³Ö8Ú8âeG[d�Ö�J7\,deÙÇÛwÖ�]�Ùá×FL`Ö�G[dK\cbed�Þa\^]yÖ8ÙÇ\cP�JMbOG�C

U%âeÙÇÛ�à,GQÚ8âF\cbeÙÇÛ_à JMìld`èebF\càÃÙÇÚ�Þ�J�PÇÙáÚ�èºÙÇÛV\cPáÛ_J�LFÛyG[dùìïJc]½Ö8âOGzJcÖ8âOG[]½ÞXJMPÇÙáÚ�ÙáG[Û�JMì"Ö�âeG
deÙáÛyÖ�]�Ù�×FLOÖ8Ù�JMb°\cP�Z�J�]�Ù�Ö�âFà \cbedùìÊJ�]gÖ8âeGzPáJM\cdùÙÇbedOG�î�C�U%âOG,P�JY\cdùÙÇbedOG�îºÚQ\^bùdOèObF\cà!ÙáÚ[\cPÇP³è
Ú8âF\cbOZ�G�Ö�JùÖ�\^åcG�ÙÇb�Ö�Jë\cÚ�Ú�J�LFb�Ö!àÃJ�×FÙáPÇÙ³Önè Ú�]�Ù�Ö_G[]�ÙÇ\ùÛ�LeÚ�â \cÛzÖ8âOG�P�JQä ×a\cbed`ägÙÇd`Ö8â�R"Ö�âeG
Þe]_J�×a\^×FÙÇPáÙ�Önè�JMì<dFÙáÛ�Ú�JMbebOG[Ú�Ö�ÙáJMb�Ra\cbFd�Ö8âOGI×a\'Ö_Ö�G�]yè�ÙÇbedOG�î�C

¿ o*�M�Y��}³v8t�|y} ± {,v ± ��� ± {Mq�{Q|yrÂv8tQ{ÃtQ��r ± ²Oqg��q�rn}³µ'{�q��z| ± tQ�MtQ��|l|yx�q��Vrsq��~´'q�rÂt'v�v ± uw�Y}³{�µV| ± q�{�¾
´M}³u ± {M��q�{'|lvyxYtQ{�µQq�r8»�ik{�|yxY}³rlv�t'rsqQ��|wxMq�¸�t[unq
�M}~unq�vy|y�~¸�{ ± |y}~ÆMq���²'¸�|yx�q%Å*q�|wq�v_|y} ± {aÀ$� ± |y} ¾
Æ`v�t[|w} ± {!m^q8us´M}³v�qLÁ�Â ��Ã »
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of C’1,...,C’n

of change

informations

of C1,...,Cn

of change

Election Policy

Data Manager Service

Placement policy

Application level

Detection & Notification Service

Centralized Partial Non−Filtered

Distributed Total Non−Filtered

Distributed Partial Non−Filtered

In
te

ra
ct

io
n

Controller

Centralized Total Non−Filtered

Adaptation
Strategy

Po
ss

ib
le

Im
pl

em
en

ta
tio

ns

C
ur

re
nt

Im
pl

em
en

ta
tio

n

...

Placement

Notification

Environment

Election

Notification

prq�s�t ¬�urÄ�x m'|wuwt�|wq8µ'}³q�r"À ± u"|yx�q%q��~q�vy|y} ± {z� ± �³}�v_¸

Å Æ������"ÎC�1ÑºÇüÐ*Ï�È

®\������|���|7XK�-_�R ßgèObF\cà!ÙáÚ�\^da\^ÞOÖ�\'Ö�ÙáJMbëÖ�JºG�î`G[Ú[L`Ö8Ù�JMb¹Ú�JMbedeÙ�Ö8Ù�JMbeÛ,âF\cÛ�×XGQÚ�JMà,G�\ºâOJcÖ
Ö_J�ÞaÙáÚ�ÙÇbTÖ�âeG�PÇ\cÛyÖzèMGQ\^]�Û!\cbed¹Û_G�Ø�G[]8\cPDÛyèOÛyÖ_GQàÃÛzÞe]_J�ÞXJMÛ_G�Ö�âeG[Ù�]!d`èOba\^à!ÙáÚ�\^da\^ÞOÖ�\'Ö�ÙáJMb
Ö_J¹Ú8âF\cbOZMÙÇbOZTÚ�JMbedFÙ³Ö8ÙáJ�bFÛ�C¦,�d`èeÛ_ÛyG�è ý ´7�V\^PÇP�JQägÛ�\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbeÛ!Ö�JTÛyÞXGQÚ�ÙáìÊè$\ëdF\'Ö�\ç\^Ú�é
Ú�G[Û_Û½ÛwÖ�]8\'Ö�G�Zcè�dOG�ÞXG[bFdeÙÇbOZ7JMb�Ö8âOGIÖnè`Þ�G�JMì<Ö8âOGz\cÚ�Ú�GQÛ_ÛyGQdKdF\'Ö�\!\cbedKÚ[LO]_]_G[bMÖg]_GQÛyJMLO]�Ú�G[Û
\�Øc\cÙÇPÇ\^×FÙÇPáÙ�ÖnèMClHKJ�×aÙ³ä%\^]_Gëý~õ��?ÞF]_J�ÞXJMÛyG[Û!\ºÞe]_J�Z�]8\càÃà7\^×FP�G�à,J�×aÙáPáG�bOG�ÖnäDJ�]_åçJ�bTägâeÙÇÚ8â
à,J�×FÙÇP�GzÚ�JMà,ÞFLOÖ�G�]�Û�R�\cÚ�Ú�GQÛ_Û
Þ�J�ÙÇb�Ö8Û�\cbedºà,J�×FÙÇP�G�ésÚ[\^Þa\^×FPáG�]_JML`Ö�G�]�Û�\']�G�]_G�ÞF]_G[ÛyG[bMÖ�G[dK×Mè
Jc×eöwG[Ú�Ö8Û?Ö�âa\'Ö
ÚQ\^b�×XGIÞe]_J�Z�]8\càÃà,GQd�×Mè�\^ÞFÞFPáÙÇÚ[\'Ö8Ù�JMbeÛ?Ö�J!Û�LOÞeÞXJ�]yÖ½\cdF\^ÞOÖ8Ù�Ø�G�êYLa\^PÇÙ³Önè�JMì
ÛyG�]yØeÙáÚ�GÃ\cÛ_Û_Le]8\cbeÚ�G[Û[CXílbFÛyG[à�×FPáG�ý »���ÙáÛ�\7bOG�Önä?J�]_å�Þe]_JcÖ�JOÚ�JMP�\^]�Ú8âFÙ³Ö�G[Ú�Ö8Le]_GzÚ�JMbeÛwÖ�]�LFÚ�Ö�G[d
ìÊ]_JMà0Û_ÙÇà,ÞFPáG¬Na354�0h&A��b#0h&)$'&�46&)(aàÃJ`dFLePáG[Û�ägâeÙáÚ�âðÚ[\cb°×�G!ÛwÖ�\cÚ�å�G[dðÙÇbë\�Øc\^]�ÙáG�Önè°JMìlä%\�èOÛ
Ö_J�à,G�G�Ö
Ö8âOG�Ú�JMàÃàzLebeÙÇÚ[\'Ö8Ù�JMbKdOG[à7\^bFdeÛ%JMì"Ù³Ö8Û½\^ÞeÞFPÇÙáÚQ\'Ö�ÙáJMbeÛ�CXU%âOGz\cdF\^ÞOÖ�\'Ö8Ù�JMb�àÃG[Ú8âOé
\^bFÙáÛ�àÃÛgÞe]�JcÞ�J�Û_G[dK×Yè�Ö8âOG[ÛyGÃ\^ÞeÞe]_JY\cÚ8âeG[Û�\^]_G,ÛyÞXG[Ú�ÙáôFÚ�Ö�J7Ö8âOG�Þe]_J�×aP�G[à Ö8âOG�èù\cdedO]�G[Û_Û[ñ
Ö�âeG
×a\cbFd`ägÙádOÖ�âÃØ�\^]�ÙÇ\^×FÙÇPáÙ�ÖnèMCYHºJ�P���
½íTà,GQÚ8âF\cbeÙÇÛ_à!ÛÂÛ_LeÚ�â7\cÛ�Ö8âOG�\cdF\^ÞOÖ�\'Ö8Ù�JMb!ÙábMÖ�G�]�ì¿\cÚ�G
Jc]gÖ8âOG k &A@c$H0h&)(y(�.�0?G[PáG[à,GQb�Ö�JMìl\!Ú�JMàÃÞXJMbOG[bMÖV\^]_G�Z�G[bOG�]8\cP"\cbedºÚ[\cbKÞe]�JQØOÙÇdOGzÛ_JMPáL`Ö8ÙáJMb
Ö_J!dFÙ�÷XG[]_G[b�Ö
Önè`ÞXG[Û%JMì1ÞF]_J�×FP�GQàÃÛ�C

f à,J�]_G
Z�G[beG�]�ÙáÚgà,GQÚ8âF\cbFÙáÛ_à ÙÇÛÂÞe]_J�ÞXJMÛyGQdÃ×Mè,Ö8âOGVõ�É ÛyèOÛwÖ�GQà ý ²7�sCG�sÖÂÞXG[]�ìÊJ�]�àÃÛlÖ�âeG
]_G[Ú�JMbOôFZ�Le]8\'Ö8Ù�JMb JMì½Ú�JMàÃÞXJMbOG[b�Ö8ÛÃ×a\cÛ_G[d JMb¹Ö8âOG�]_GQÙ�ôFÚQ\'Ö�ÙáJMb JMì½Ú�JMà,ÞXJMbOG[bMÖ8ÛÃdeG�ÞXG[b`é
dOG[beÚ�G[Û�CMU%âFÙáÛÂà,GQÚ8âF\cbFÙáÛ_à ÙáÛÂÚ�JMàÃÞFP�G[àÃG[b�Ö�\^]yè,J�ìaÖ8âeG%JMbOG
Þe]_JQØeÙádOGQdÃ×MèzÖ8âeG k &A@c$50Ê&)(K(�.20
J�ìÂ\�HKJMP���
½í Ú�JMàÃÞXJMbOG[bMÖ[C#�wbºJMLO]VÛwèeÛwÖ�G[à ä?G,âF\�ØMGzG[à,ÞaâF\cÛ_Ù���G[dKÖ8âOGÃ\cdF\^ÞOÖ�\'Ö8Ù�JMbºJMì
Ö�âeGgÚ�JMà,ÞXJMbeG[b�Ö8Û�Ö8âOG[à!ÛyG[P�Ø�GQÛ�ägâeÙÇÚ8â7ÙáÛÂbeJcÖ*deG�ôFbOGQd!ÙÇb,Ö8âOG�õ�É ÛwèOÛyÖ�G[à�CMHºJc]�G�JQØ�G[][Rcä?G
\']�GÂÚ[LO]_]_G[bMÖ8P³èIìïJ�]�à!\cPáÙ��[ÙÇbOZ½\Dä
\�è�Ö�Jgà!\cbF\^Z�Gl]_GQPÇ\'Ö8Ù�JMbFÛ<\càÃJMbOZ½\cdF\^ÞOÖ8Ù³ØMG*Ú�JMà,Þ�J�beG[b�Ö8Û[C
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[]XKZ/|�V�XKz{°
|�XK�#_�R BeG�ä \^ÞeÞe]_JY\cÚ�âOG[Û�Þe]_J�ÞXJMÛyG!Ö�âeG7LOÖ8ÙáPÇÙ��Q\'Ö8ÙáJ�bçJ�ìD]_G[àÃJcÖ_G7]_G[ÛyJMLO]8Ú�G[ÛVÖ�J
JQØ�G�]8Ú�JMà,GëÖ8âOG[Ùá]ùPÇ\cÚ8å JMb ÞXJ�]yÖ�\'×aP�GTdOG�ØOÙáÚ�G[Û�C�U%âOGTà,J�×FÙÇP�G \'Z�GQb�Ö°à,JOdOG[P�ÙÇÛKJMbeGçJMì
Ö�âeG[à�ý~ÿ��sC<U%âeÙáÛ�à,JOdOG[PÂ\cPÇP�JQägÛIÖ�JKdeG[P�G[ZY\QÖ�G�\cÚ�Ö�ÙáJMbeÛ�Û�LeÚ8âT\cÛ�ÙábeìïJ�]�à!\'Ö8Ù�JMbðZY\'Ö8âOG�]�ÙÇbOZ
\^bFd7ôaP³Ö�G�]�ÙÇbOZzÖ�J�Ö8âOGVà,J�×FÙÇP�GI\^Z�G[b�Ö?JMb7Ö8âOG�ôOîOG[d�bOG�Önä?Jc]�å!Û_J�Ö8âF\'Ö?JMbeP�è!Ö8âOG�]_G[Û�LeP³Ö8ÙÇbOZ
dF\'Ö�\ù\^]_G�Ö_]�\^bFÛ_àÃÙ�Ö_Ö�G[dçÖ_JùÖ8âOG�à,J�×FÙÇP�G�Ú[PáÙáG[b�ÖQC��wbçÖ8âOGJ	DPÇÙ�GQb�Ö�½^Õ�]�JQîYè�½�W`G�]yØMG�]ÃàÃJ`deG[PSR
\�ÞF]_JQîYèç]�LebeÛ�JMb \�ôOîOG[d¹ÛwÖ�\'Ö8Ù�JMb¹\^bFdTLeÛ_G[ÛzÙ³Ö8Ûz]_G[ÛyJMLe]�Ú�G[Û�Ö�JºÞF]_JQØOÙÇdOG�ìS\cÚ�ÙáPÇÙ³Ö8ÙáG[Û,ìÊJ�]
Ö�âeGIà,J�×aÙáPáGILeÛyG[]
Û_LeÚ�â�\cÛ?G/�!Ú�ÙáG[bMÖgbOG�ä beG�ÖnäDJ�]_å�Þe]_JcÖ�J`Ú�JMPáÛ�RFÛwÖ�J�]8\^Z�G�JMì1]�G[Û_LeP�Ö8ÛDägâeÙÇP�G
deÙáÛ�Ú�JMbebOGQÚ�Ö8Ù�JMbeÛ?J�]?ôFP�Ö�G�]�ÙÇbOZÃÛ_LFÚ8â�\cÛ?dOG[Zc]�\^da\'Ö�ÙáJMb�J�]%deÙÇÛyÞaPÇ\�è�àÃG[deÙÊ\�Ú�JMb�ØMG�]�Û_ÙáJMb°ýáò�ò��kC

Õl]_JQîOÙáG[Û*Ú[\cb7\cPáÛyJ�×XG½deÙáÛyÖ�]�Ù�×FLOÖ�G[d,Ö�J�ÙÇbeÚ�]_G'\^Û_G%Ö8âOGgb`Leà�×�G�]ÂJ�ìó\�Ø�\^ÙÇPÇ\^×aP�Gg]_G[Û_J�Le]�Ú�G[Û[C
BeJ�]?G�îe\càÃÞFP�GMROdeÙÇÛwÖ�]�Ùá×FL`Ö8ÙáJMb7Ö_GQÚ8âebFÙáê`LOG[Û%\^]_GVLFÛyG[d�ÙÇb�ßV\^G[dF\cPÇLeÛVý þ���Ö�J,dOG[ÞFP�JQè�\cdF\^ÞOÖ�\'é
Ö�ÙáJMb`ék×X\^Û_G[dºÞF]_JQîYèùÛ_G�]yØOÙÇÚ�G[Û�JMb°\�Ú[PáLeÛyÖ�G�]�JMìÂÕË	DÛ[C�U%âeGÃ\^ÞeÞaPáÙáG[d°ÛwÖ�]8\'Ö�G�ZcèºÚ�JMbeÛ�ÙáÛyÖ8Û�Ùáb
ÙábeÚ�]_GQ\cÛ_ÙÇbOZ�Ö8âOG½b`Leà�×XG�]DJMì�Þe]_JQîOÙáG[Û?\cÚ�Ú�J�]8deÙábeZ�Ö�J�Ö8âOG�bYLFà�×XG[]*JMì�]_G[ê`LOG[ÛyÖ�ÛDÙÇb!ä%\cÙ³Ö8ÙÇbOZ
êYLOGQLOG[Û�C<U%âeÙÇÛ�\^ÞFÞe]_JY\cÚ8âëÙáÛ�beG�ØMG�]yÖ8âOG[PáG[Û_Û�Û_ÞXG[Ú�ÙáôFÚcñ<deÙÇÛwÖ�]�Ù�×aL`Ö�G[dðÞe]_JOÚ�GQÛ_ÛyGQÛ�\^]_GÃG�îOÚ�PÇL`é
Û_Ù³ØMG[P�èIÞF]_JQîOÙáG[Û�dOG[ôFbOG[d�×YèVÖ8âOG?\cdF\^ÞOÖ�\'Ö8Ù�JMb�ÛwèeÛwÖ�G[à deG[Û_ÙáZMbOG�]"ìÊJ�]�\%Þa\^]yÖ8ÙáÚ[LePÇ\^]<Ö�\cÛyå-E[Ö�âeG
deÙáÛyÖ�]�Ù�×FLOÖ8Ù�JMb�ÛyÖ_]8\'Ö�G�Zcè�ÙÇÛ
\cPáÛ_J,ôOîOG[d�\cbed�Ú[\cbFbOJcÖ?Ö�\^å�GIbOG�ä Ú�]�Ù�Ö_G[]�ÙÇ\,ÙábMÖ�J!\cÚ�Ú�JMLeb�ÖQCeU<J
deÙáÛyÖ�]�Ù�×FLOÖ�G?\cbz\^ÞeÞFPÇÙáÚQ\QÖ8ÙáJMb�Ùáb,\
àÃJ�]_GÂZ�G[beG�]8\cP�ä%\�èYR'dFÙáÛwÖ�]�Ùá×FL`Ö8ÙáJMbIÖ�G[Ú8âFbeÙáê`LOG[Û�Þe]_J�ÞXJMÛ_G[d
Ùáb�Ö8âOGIdFÙáÛwÖ�]�Ùá×FL`Ö�GQd�Ú�JMàÃÞFL`Ö8ÙÇbOZ7\^]_GQ\,Û_âeJ�LFPád�]8\'Ö8âOG�]%×XG�Ú�JMbeÛ�ÙádOG[]_G[d�C

Hù\cbMèødeÙáÛyÖ�]�Ù�×FLOÖ8Ù�JMbû\cP�Z�J�]�Ù³Ö8âFàÃÛ!G�îeÙáÛwÖ�ägâeÙÇÚ8âøG[beÛ�LO]_GKZ�J`JOdpÞXG�]�ìïJ�]�à!\cbeÚ�GMRÂPáJY\^dOé
×a\cPÇ\cbeÚ[ÙábOZù\cbedçÛwÖ�\^×FÙÇPáÙ�Önèpý úOR�³��kC��gJQäDG�ØMG�][R�Ö8âOGQÛyG�\cP�Z�J�]�Ù�Ö8âeàÃÛIÞXG�]�ìïJ�]�à0PáJY\cdëÛ_âF\^]�ÙÇbOZ
\^àÃJMbOZÃÛyÖ8\'Ö8ÙáJMbeÛ?×a\cÛyGQd�JMbeP³è�JMbJ	DÕrª Ú�]�Ù³Ö�G�]8Ù�JMb�CFHºLeP�Ö8Ù³ésÚ�]�Ù³Ö�G�]�ÙÊ\Ã\^ÞeÞe]�JM\cÚ�âOG[Û
\cPÇÛyJÃG�îYé
ÙáÛwÖ�ýáòQú��ó×FL`Ö?Ö8âOG�è�dOJ,bOJcÖ?Ö�\^åcGVÙÇb�Ö�J!\^Ú[Ú�JMLebMÖDÖ8âOGVbOG�ä Ú�]�Ù³Ö�G�]�ÙÊ\zÙábMÖ_]_JOdeLFÚ�G[d�×Yè�à,J�×aÙáPáG
Ú�JMà,ÞFLOÖ�ÙÇbOZ�Û_LFÚ8âº\cÛ�\ÃPáJQä�\cbed�Ø�\^]�ÙÊ\^×FP�G�×a\cbedOägÙád`Ö8âóReÖ8âeG�Þe]_J�×a\^×FÙÇPáÙ�Önè�JMì"deÙÇÛ_Ú�J�bFbOG[Ú�é
Ö�ÙáJMb°ÜSÞF]_G�ØOÙáJMLeÛ%\^ÞFÞe]_JY\cÚ8âOGQÛ%\cÛ_Û�Leà,G½Ö�JÃâF\�ØMGI\zâeÙáZMâ�\cbFd�Ú�JMb�Ö8ÙÇbYLOJMLFÛ?Ú�J�bFbOG[Ú�Ö8ÙáJMbaãÂJ�]
\z×a\'Ö_Ö_G[]yè�ÙÇbedOG�î�C

Ì ÍðÐ*ÍgÓ
�yÒI¢OÔnÐ*Í

�wb!Ö8âeÙÇÛDÞa\^ÞXG�][RYäDGVâF\�ØMG½ÞF]_G[ÛyGQb�Ö�G[d�f?G[ß�íÂb�Re\�ÛyèOÛyÖ_GQà ägâeÙáÚ�â�Þe]_JQØeÙádOGQÛ?\cda\^ÞOÖ8Ù³ØMGV\cbFd
d`èOba\^à!ÙáÚ
à,G[Ú�âF\cbeÙáÛ�àÃÛ"Ö�JIdFÙáÛyÖ_]�Ùá×FL`Ö�G½\^ÞeÞFPÇÙáÚ[\'Ö8Ù�JMbFÛlÙÇb!\cb,G�î`Ö�]_G[à,GQP³è�Ø�\^]yèeÙábOZ�G[b�ØeÙ�]_JMb`é
à,G[bMÖ[C1U%âeÙÇÛVdFÙáÛyÖ_]8Ù�×FLOÖ�ÙáJMbë\cPÇP�JQägÛ�Ö�J�JQØ�G[]�Ú�JMà,G,Ö8âOGÃÞXJ`J�]�bOG[Û�ÛVJ�ìD\�Ø�\cÙáPÊ\^×FPáGÃ]_GQÛyJMLO]�Ú�G[Û
J�bºÞXJ�]yÖ�\^×FPáGzdeG�ØOÙÇÚ�G[Û�×MèºLeÛ�ÙábOZ�]_G[Û_JMLO]�Ú�G[ÛV\cbedùÛyG�]_ØOÙáÚ�G[Û½JMì"Ö�âeG�G[bMØOÙá]_JMbeà,GQb�ÖQC#�sÖI\cPÇÛyJ
\^PÇP�J'ägÛlÖ�J�]_G[deLFÚ�G
Øc\^]�ÙÊ\^×FÙÇPáÙ�ÖnèÃG[÷XG[Ú�Ö8ÛÂ×Mè!G�î`G[Ú[L`Ö8ÙábeZz\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMbeÛ*Ú�J�àÃÞXJMbOG[bMÖ8ÛlJMb7ÛwÖ�\'é
Ö�ÙáJMbeÛ!P�G[Û�ÛÃÛ_G[beÛ�Ù³Ö8Ù�Ø�G�Ö�J°Ø�\^]�ÙÇ\'Ö8Ù�JMbFÛ�CË,½Le]!àÃG[Ú8âF\cbFÙáÛ_à!Û!\^]_GK\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMb`éw\^da\^ÞOÖ8Ù³ØMGKÙáb
Ö�âeGVÛyGQbeÛyG�Ö�âa\'ÖDÖ8âOG�è!Ö�\^å�GVÙÇb�Ö�J!\cÚ�Ú�JMLFb�Ög\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJMb�beG�G[deÛ[CeHKJ�]_G�JQØMG�][ROG[bMØOÙá]_JMbeà,G[bOé
Ö8\cP�Ú�âF\cbOZ�G[Û�\^]_G!Ú�JMbeÛ�ÙádeG�]_G[dðbeJ^Ö�J�bFP³èù×Yèð\cPÇP�JQägÙÇbOZ�Ö8âOG!d`èOba\càÃÙáÚ,ÞaPÇ\cÚ�G[àÃG[b�Ö�JMìlÖ�âeG
\'ÞFÞFPÇÙáÚ[\'Ö8Ù�JMbK×FL`ÖV\cPáÛ_J!×Yè�dOèObF\cà!ÙáÚ[\cPÇP³èKÚ8âF\cbeZ�ÙÇbOZ!Ö8âOG�Þ�J�PÇÙáÚ[Ù�G[Û½LeÛ_G[d�Ö�J7deG[Ú�ÙádeGz\^×XJML`Ö
Ö�âeGVÞFPÊ\cÚ�G[àÃG[b�ÖQC

f?G[ß�íÂb°âa\cÛ�×XG�GQb°Ú�JMbeÛyÖ�]�LeÚ�Ö�G[dð\cÛ�\�Þa\^]yÖVJMìD\�àÃJ�]_G,Z�G[bOG�]8\cP�ÛwèeÛwÖ�G[à�RóHKJMP���
½í
R
Ö�âa\'ÖIâF\cÛ½×XG[G[b°dOG[Û_ÙáZMbOG[d°ÙÇbºJ�]�deG�]½Ö�J�ì¿\cÚ�ÙÇPáÙ�Ö�\'Ö�G�Ö8âeG,Ú�JMbFÛwÖ�]�LeÚ�Ö8ÙáJMbºJMìÂ\cda\'ÞeÖ8Ù³ØMGÃÛyJMPáLOé
Ö�ÙáJMbeÛ�Ö�J�à!\cba\'Z�G,ägÙ�]_G[PáG[Û_ÛIÙÇÛ_Û�LOG[Û[CóHKJMP���
gí ÙáÛIÛyÖ_]�LFÚ�Ö8LO]_G[dë\cÛ�\�ÛyG�Ö�JMìÂÛ_G[PáìÊén\cdF\^ÞOÖ8Ù³ØMG
Ú�JMà,ÞXJMbOGQb�Ö8Û<Ö8âF\cbOåOÛ<Ö�J½Ö8âOG k &A@c$50Ê&)(K(�.�0óJ�×eönGQÚ�Ö�G[beÚ[\^ÞaÛ_LePÊ\'Ö�G[dzÙÇb�Ö�J½Ö8âOG[Ùá]l\^]�Ú�âeÙ³Ö�G[Ú�Ö�Le]_G�C
HKJMP���
½íëG�îYÖ�G[beÛ�Ù�×aÙáPÇÙ³Önè!ÙáÛlG[beÛ�LO]_G[dÃ×YèzÖ�âeG
dFÙáÛwÖ8ÙÇbeÚ�Ö8ÙáJ�bÃ×XG�Önä?G�G[b,Ö8âOGgÙábMÖ_G[]�ì¿\cÚ�G½\cbed,Ö�âeG
Ùáà,ÞaP�G[àÃG[b�Ö�\'Ö8Ù�JMb�JMìa\½Ú�JMàÃÞXJMbOG[bMÖl\cbed�Ö8âOG%L`Ö8ÙáPÇÙ��Q\'Ö8ÙáJ�bzJMìFÙÇb�Ö�]_JMÛyÞXGQÚ�Ö8Ù�JMb,\cbFd�]_G/`eG�îeÙ�JMb
Ö_GQÚ8âebFÙáê`LOG[Ûg\'Ö%Ö8âOG�Ùáb�Ö�G[]�ì¿\cÚ�G�P�G�ØMG[PÝC
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�ëGºâF\�ØMGKÙÇà,ÞFPáG[à,GQb�Ö�G[dø\°ÞF]_G[PáÙÇàÃÙÇbF\^]yèpf?G[ß�íÂb ÞF]_JcÖ�J^ÖnèOÞXGKLFÛ_ÙábeZðÖ8âOGKHºJMP���
½í
Ú�JMà,ÞXJMbOGQb�Ö8ÛIdOG�ØMG[PáJcÞ�G[dðÙÇb�ÎM\�Ø�\OC
�ëG7\^]_G!Ú�LO]_]_GQb�Ö8P³èðÙábMÖ�G�Z�]8\'Ö8ÙábOZKÙ�Ö�ÙÇbùÖ8âOG!HºJMP���
½í
ÛwèOÛyÖ�G[à \cbedTäDG�ÞaPÇ\cbTÖ_JùÖ�G[ÛyÖ,Ö8âOG�deÙá÷XG�]_GQb�Ö!dFÙáÛwÖ�]�Ùá×FL`Ö8ÙáJMb à,G[Ú�âF\cbeÙÇÛ_àÃÛ�ägÙ�Ö8â \º]_GQ\cP
G[P�GQÚ�Ö�]_JMbeÙáÚIÞe]_G[Û�Û
\^ÞeÞaPáÙÇÚ[\'Ö8Ù�JMb�CaU%âeÙÇÛg\^ÞeÞFPÇÙáÚ[\'Ö8ÙáJ�bKÙáÛg\,Z�JYJOd�ÚQ\cbedeÙÇdF\'Ö�G�ìÊJ�]%JMLO]gdeÙÇÛwÖ�]�Ù�é
×FL`Ö8Ù�JMbùÛwèeÛwÖ�G[à Û�ÙábeÚ�GzÙ�ÖVÙáÛ�ÙábMÖ�G�]8\cÚ�Ö8Ù�Ø�G�R�à!\cbeÙáÞFLePÊ\'Ö_GQÛ�\cbºÙÇà,ÞXJ�]yÖ�\cb�Ö½ØMJ�PÇLeàÃG�JMì�da\QÖ�\
\^bFd�]_GQêYLeÙá]_G[Û
êYLFÙ³Ö�G�\,P�JcÖ
JMì<Ú�JMà,ÞFL`Ö�\'Ö8ÙáJ�b�ÞXJQäDG�][C

Æ=��ÏF�1Ï���ÍgÓ#��¢

Ð ÂhÑI��»�oD{M��ueÒQ�[o
» ¾ÝÈ�»�ÓDq8uw�Vt[ununq�v[�[tQ{M�½��»/Ôaq"È ± �)Õ��ï»cik���Mu ± ´M}³{Mµl|yx�qrÖ ± mD´�}�t*t'{go*�MtQ��|y} ´'q
tQ{M�ùÅÂ¸M{MtQ�V}�vzÅD}�rk|wuw}~²`�c|y} ± { ± ÀDoÂ�M�Y��}�v�t[|w} ± {MrV}�{ùt�È ± ²`}³�³q � {'´M}~u ± {Y�½q�{Q|�»ºik{O×{ØeÙ2Ú�Û
Ù�Ü�ÝyÞGßjà7á�Ý�Þ¬â�ã�ã�ã¡äCå/æËç�Û¦Ù�èiérßhê ëKì�íhê�ß�î¦ë�ïÊÝKØhëKíhð)Ý5ßòñ«äCå�ïhÝ'ßhæ�ï_�<�Ëó�uw{^²Oq8unµM�{ô*q8uw�VtQ{'¸'�
õ v_| ± ²Oq8u �[�'�Q� »

Ð � Ñ õ »lo*{�µ'}�{e��og» ¼?» � tQ���M²Oq��³�ï��È�» � »�Ó ± �Y{Mt�´�}�r���tQ{Y�çj?» j%» ¾Ý��»�Ôa}�t ± » ¼lx�q�È ± ²`} ¶�t[unq
¼ ±c± �³·c}~|2ö ¯ u ± µ'uwtQ�V��tQ²Y�~qÂm����M� ± us|óÀ ± u1o*�Yt[��|y} ´'qlÈ ± ²`}³�³q��Âq�|k¶ ± un·�}³{�µY»Câeã�ã�ã¬×rßhØÊï6Ù�è�ì�ê
÷ Ù�æ�æ¶ðAèDëyÚÊì�ÝyëKÙ�è)ï�ø�ì2ù�ì�úhë�è�ß_�Yo*��µ^�Mrk|�Â6û�û�ü�»

Ð � ÑI�*»M� ± �³��} ± |ltQ{Y� ¯ »`mcq�{Mr�»�ôDo1¼ õ mc¼�o*jwöYo¹�ótQ�M�~|l¼ ± �³q8uwtQ{'|�Ô ± tQ�ÃmcxMt[uw}�{�µV��tQv8}��³}~|Ý¸�À ± u
¯ t[uwt'�³�³q��`oÂ�M�`�³}�v8t�|y} ± {Yr�»Fis{a×�ØeÙ2Ú�Û#Ù�ÜËÝ�ÞDßwà�ïhÝ-ã�ðAØòÙhçGßeì�èaî�ß5çDßhè�ñ7ì�íhê�ß ÷ Ù�æËç�ðAÝyë�èAù ÷ Ù�è2Ü6Û��
´ ± �³�Y��q{ü �Q� ± À�ý#ßeÚ6ÝyðAØòß{þIÙ�Ý5ßÊï�ë�è ÷ Ù�æËçCð)Ý5ßFØ{ä�ÚFëKßFè�ÚÊß_»^m^�Yuw}³{MµQq8us¾yÿ<q8uw��t[µM� õ v_| ± ²Oq8u�Â6û�û � »

Ð � ÑIo
»Y� ± �e�OmO» Åg»�ô*uw}³²M²`�~qQ���½» � xMt�¶�t�|yx�qQ�YtQ{Y� � » o
»`��unq�¶"q8u8»<oD�Mt[��|y}�{�µ½| ± �Âq�|Ý¶ ± un·ztQ{M�
� ��}~q�{'|�ÿ?t[uw}�t�|y} ± {��*rn}�{�µzik{�ÀÇuwtQrs|nuw�Yv_|w�MuwtQ� ¯ u ± �M}~q�rFö�ÔFq�rnr ± {YrDtQ{Y� ¯ q8uwrs�Oq�v_|y} ´'q�r8»�â�ã�ã�ã
×�ßhØÊï6Ù�è�ì�ê ÷ Ù�æ�æ�ðAèDëyÚÊì�ÝyëKÙ�èGïy� � Á �AÃ �Yo*��µ'�Yrk|IÂ6û7û�ü�»

Ð � ÑIj?»�ô*uwt�¸'��Å½»-Ó ± |nÄQ�1m`»�� ± µM��Åg»�jÂ�Mr���tQ{Y�oôg» � ¸�²Oq�{�· ± »ÃÈ ± ²Y}��~q�t[µ'q�{Q|yr
À ± u½� ± ²Y}��~q
v ± �½�`�c|y}³{MµM»�¼Xq�v_xM{M}�v8tQ�aj�q8� ± us| ¯�� m'¾Ý¼�jrû��[¾ � ü � �YÅ*q��Yt[us|y��q�{Q| ± À ��± ���Y��|nq8uDm�v�}³q�{Mv�qQ�
ÅDt[us|y� ± �c|yx ��± ���~q8µ'qQ�YÈ!t�¸�Â6û�û��M»

Ð �/ÑI��»�Ó ± {ItQ{M��j?» �
» � tQ���M²Oq����Ê»Xm����M� ± us|y}�{�µgo*�c| ± �Vt�|y}³v ��± {MÆMµ'��uwt[|w} ± { ± À �<± ��� ± {Mq�{Q|n¾
�"tQrsq��½ÅD}³rs|nuw}³²Y��|nq��Vm'¸Mrs|nq��Vr�»�ik{¶×{ØeÙ2Ú�Û�Ù�Ü�ÝyÞGß���Ý�Þ�	cäGã�þrâ�
 ÷ Ù�è2Ü6Û�Ù�è
��í���ßeÚFÝ�����ØhëHßhèDÝ5ßòñ
�CßòÚhÞ�è�Ù�ê ÙÊù�ëKßÊï�ì�è�ñ�äCå/ïÊÝ'ßhæ�ï_� � tQ�³}³À ± uw{M}�t����?m�o
�YÈ7t8¸�Â6û7û�û�»

Ð � ÑIÈ�» ��»�ÔX} |wÄ8· ± ¶°t'{M��È�»�ÔX}~´�{'¸'» � ���Oq8uw}³q�{Mv�q��ç}~|yx�¼�xMq �<± {Y� ± uóÅ?}³rk|wuw}³²Y�c|wq��V�"t�|yvyxIm'¸Mrs¾
|nq��z»eik{a×�ØeÙ2Ú/Û�Ù�ÜrÝyÞGß�âeã�ã�ã���Ù�Ø���ÛcÙ�èLã��hçDßhØhë�æ<ßhèDÝ5ì�êGî¦ë�ïÊÝKØhëKíhð)Ý5ßòñIäCå/ïÊÝ'ßhæ�ï_�^oD�³t[²`tQ�Vt��
�?mco
� õ v_| ± ²Oq8uIÂ6û�û � »

Ð ü/ÑI�*» Å½»F� ± ²Y�³qQ�FÈ�»Xm�t�|Ý¸^tQ{Yt[uwt�¸^tQ{MtQ{F�eÅg»a�*tQuwt8¸^t'{MtQ{F����» � »F¼l}�� | ± {e� ��»a����}³{Y{e�atQ{M��Ó�» j?»
��tQ�~·Qq�u8»½oÂµ^}³�³qVoÂ�M�Y��}³v8t�|y} ± {c¾Ýol¶�t[unqVo*�Yt[��|yt�|y} ± {!À ± u%È ± ²Y}��³}~|Ý¸'»½ik{]×{ØeÙ2Ú�Û{Ù�Ü�ÝyÞGßLà"!/ÝyÞ
äDå�æËç�Û
Ù�è#�#çDßhØeì�ÝKë�èAù�äCå/ïhÝ5ßhæ�ïË×�Øhë�è�ÚFë çCê�ßhïy�Om^|8»`È!tQ� ± �Y�YuwtQ{Mv�qQ� õ v_| ± ²`q�uwÂ6û7û � »

Ð û/ÑIj?»-ÿ<t'{Kjlq�{�q�rnrnqQ�
Ó�»���}~uw�VtQ{e�óÈ�»$�*t�¸M��q�{e�óo
»#ÿ�t8¸Mrn²Y��uw�e��t'{M�KÅg»�Ó%t[unu8»��"�Y}³���M}�{�µ
o*�Mt[�M|w}~´'q�m^¸�rs|nq���r%�Drn}³{Mµ � {Mrnq��
²Y�³qQ»�ä�Ù�ÜhÝ'&�ì�Øòß��K×�Øeì7ÚFÝKëyÚhß�ì�è�ñ]ã��hçGßFØÊëHßhè�ÚÊß2Û�ä7çGßòÚFëyì�ê
âeïÊïÊðCß�Ù�è9øjðAê+Ýyë çCØeÙ2ÚÊßhïòï6Ù�Ø(�-çGßhØeì�ÝKë�èAù�äCå/ïÊÝ'ßhæ�ï_� � üCÁ�û Ã �)�'�M�~¸�Â6û�û7ü�»

Ð Â � ÑIÈ�» ¼D»�m^q8µ't[unuwt�tQ{Y�ù�"»<o*{Y��ueÒQ»ço@�MuwtQ��q�¶ ± un·KÀ ± u�ÅÂ¸M{Mt'��}�vÃo��Yt[��|yt�|y} ± {°}�{#�T}~unq�¾
�~q�rnr � {Q´M}³u ± {M��q�{'|wr8»<ik{f×{ØeÙ2Ú�Û�Ù�ÜwÝyÞGß%��ßeÚFÞ�è�Ù�ê Ùòù�å�Ù�Ü(�rí��2ßòÚFÝ'���{ØhëKßhèDÝ'ßeñ�ýcì�èAù�ðGì2ù�ßhï�ì�è�ñ
äDå/ïhÝ'ßhæ�ï_�`m�tQ}³{'|*È!tQ� ± �Y�Muwt'{Mv�qQ�)�Q�Y{�q �Q�Q�Q� »

Ð Â�ÂhÑ*�ç}³unq��~q�rwr?ik{'|nq8uw{Mq�|
¼ ± �Mt�¸'»#�aë�ØÊßhê�ßhïòï,+�ç7çCê+ëyÚòì�ÝKëyÙ�è«×{ØeÙ�ÝHÙ�ÚòÙ�ê-�.��Þ�ë�Ý'ß�×�ìhçGßhØ_� õ v_| ± ²Oq8u
Â6û�û�û�»

Ð Â � Ñ�m`»$/Ox ± �e»zo ¼"uwtQv�q�¾Ý��uw}~´'q�{Kmc}��g�M��t�|y} ± {Km'|y�M��¸ ± À�ÅÂ¸M{YtQ�V}³v<Ô ± tQ����tQ�³tQ{Yv8}³{�µY»9â�ã�ã�ã
�)Øeì�èGï6ì7ÚFÝKëyÙ�èGïIÙ�èfä�Ù�ÜÊÝ�&�ì�Øòß�ã�èAù�ë�è�ßòßhØhë�èAùQ�cÂ � Áyû Ã �Om^q8�M|nq��g²`q�uwÂ6û�ü�ü�»

Ð Â � Ñ�m`»0/Ox ± �e��1g»0/OxMq�{�µM�)��»2��t'{�µM�YtQ{M� ¯ »YÅDq��³}�rn�~q'»��l| ± �`}³t)öYo�Ô ± tQ�Ãm�xMt[uw}�{�µV��tQv8}��³}~|Ý¸zÀ ± u
Ôat[unµQq'���Âq�|wq8u ± µQq�{Mq ± �Mr?ÅD}³rs|nuw}³²Y�c|wq���m^¸�rs|nq���r8»<ä�Ù�ÜÊÝ�&�ì�Øòß*�r×�Øeì7ÚFÝKëyÚhß<ì�è�ñ�ã-�FçGßhØhëKßFèCÚhß_�
�[� Á�Â �7Ã �YÅ*q�v�q��
²Oq8uIÂ6û�û � »
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