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b�hj�}��uOs�m��l^�sq^f�'Y}^fsq�'Y\^����(�O�?���B`c�y^f�Q^Q]#��^Qsa�w�j����`�_P������hw�j^Pe

�U���f�Q���}�j�j� XZY} ¡e��lul��i}]�^Q��m��}sq^feg^Q��mqe�hye�mgi��lo�uj��mqY}^$]¢ul�l^f£¤ ¥�}�auw¦�hjsq�'Y\ §mq^f�¨mqi}sq^)��uO]¢��uj�\^Q��mqe*¦©ujs
h«ª? ¥uj�} ¡�Qe)hw�}�}£¥ ¡�Qh�mq ¤uO�\ef¬*®^y��uO�\eg ¥�l^fsKmgY\^yh«ª? ¤uO�} ¡�Qete�mqhj�\�}hws'��¯nb�°p±�²³�O´jµ�e���^f�Q §¶��fh�mq ¤uO�\e)hOet�\hOe� ¡eQ·
hOe�¸$^Q£¥£(hje�mgY}^¹e�o?�\�'Y}squj�\uji\e�£¡hw�\�ji\hj�j^¢º�»©¼(½�¾*¿�mquU�l^Peg�Qsg ¥��^�mgY}^�]�ul�l^f£¤ ¥�}�\¬�¯�£¤ ¥�}s'hwsqoUuw¦t¯nrtÀtÁ
uO�lvp^f��m#]�ul�l^Q£¡eUÂÃ�\hwsgmg ¤mg ¥uj�Ä·K�\sgul��^Pegef·���uj]�]¹i}�} ¡�Qh�mq ¤uO�Åhw�\�Æego?�\�'Y}squj�} ¥Çfhwmg ¥uj�4e�^fsgª? ¡��^PeQ·�^�m'�w¬ÉÈÊY\hje
��^Q^f�Å ¤]��}£¥^Q]�^f�Omq^f��¬EXZY} ¡e�egY}uji}£¡�Åhw£¥£¥u�¸�mguC�}^feq��sq ¤��^T�l ¡epmqsg ¥�}ilmq^f�4sq^fhw£¤Ë=mg ¥]¢^Thj�}�}£¥ ¥�fh�mq ¤uO�\e�i\eg ¤�}�
Ìa�*¿¨Í�Î�ÏÄ|��(½:Ít·?egu�hOe$mgu�hj�f��^Pege$¦©uOsg]�hw£:mqu?uj£¡e�hw�\�Umg^P�'Y}�} ¡ÐOi\^fe$¦©ujs�hjsq�'Y\ §mq^f�¨mqi}sq^a^fª�hw£¥i\h�mq ¤uO�Ä¬
ÑÓÒ�Ô:ÕqÖ#× ��Ø��j� º:»©¼*½�¾(¿}·\¯yb�°p±a²y·�h«ª� ¥uj�\ ¥�fe$hjsq�'Y\ §mq^f�¨mqi}sq^fef·�sq^fhj£§Ë=mg ¥]�^�e�ole�mg^Q]�]¢ul�l^f£¤ ¥�}��¬
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 � ² ^t�lul�Qi}]�^Q��m*�}sqdfeg^Q��mg^�i}�\^td�mqi\�l^)egi}s�£¡hZ]¢ul�ldf£¤ ¡eqh�mg ¥uj���l^ ��uj]���uOeqhw��mqe���� hjsq�'Y} ¤mg^P�¨mqi}sg^
��uji\sZ�}^feZhw�}�\£¤ ¡�Qhwmg ¥uj�\eZh«ª? ¤uO�} ¡ÐOi\^fef¬�±nuji\eZ��uO�\eg ¥�ldfsguO�\e £¤^Pe$eg��df�� ¤¶��fh�mg ¥uj��e$�}^y£¡h¢�}ujsq]�^yh«ª? ¤uO�} ¡ÐOi\^
¯yb�°p±a²®��´wµ��Quj]�]�^t�\hjeg^j·«hw ¥�\eg OÐ�i}^t£¥^t£¡hw�}��hw�O^te�o?�\�'Y}squj�\^Zº�»©¼*½Ä¾*¿Z��uji}s��ldf�Qsg ¥sg^)£¥h�]�ul�ldf£¤ ¡eghwmg ¥uj�Ä¬
�n�}^��} ¥�}£¥ ¤ujmgY}[PÐ�i}^��l^�]�ul�l[Q£¥^fen��� uO�lvp^�m'en¯nrtÀtÁ ÂÃ�\hwsgmg ¤mg ¥uj�*·\�}squl��^feqegi\eQ·}eg^Qsqª? ¥�Q^fe��l^¹��uj]�]¹i}�} ¡�Qh�Ë
mq ¤uO�B^Qm#e�o?�\�'Y\sguO�} ¥eqh�mq ¤uO�Ä·:^�m'�w¬ÉÈ"hdQmgd�]� ¥eg^�^Q����i}ª?sg^O¬�² ^P�� t�l^fª?sqhj §m���^Qsq]¢^Qm�mqsg^��l^T�ldP��sq ¤sq^��l^fe
hj�}�}£¥ ¥�fh�mq ¤uO�\eT�l ¡epmqsg ¥�}i}df^fe�mq^Q]��\e�Ë=sqdQ^f£n^f� ilmg ¥£¤ ¡eqhw��mÌy�(¿'Í�Î�ÏÄ|:�(½:Ít·Z�l^C]�hw�} ¥[Qsq^��ÆhO�Q��dP�l^QsThjilk
uOilmg ¥£¡eZ^�m�mg^P�'Y}�} ¡Ð�i}^fe$¦©uOsg]�^Q£¡eZ��uji}s�£�� dfª�hw£¥i\h�mq ¤uO���� hws'�'Y} ¤mg^P�¨mgi\sg^PeQ¬
� × �P� Õ ��� 
 �ø� º�»©¼(½�¾*¿\·Ä¯nb�°p±a²y·Ähws'�'Y} ¤mg^P�¨mgi\sg^Peyh«ª? ¥uj�} ¡Ð�i}^fef·:]¢ul�ldf£¤ ¡eqh�mg ¥uj�B�l^�e�ole�mg[Q]�^¹mg^f]¢��epË
sqdQ^f£è¬
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Z\[&] �f� × Ø ���w��^ × ] _
` �5ab^ × ] ^Ã�O���l���dcO^Ã� Ò �w� �*� Ò � e
fhg c Ò � Ô ] �dc(� × ] × ��� �Ã� ]Oi �(� i Ò4º:»©¼*½�¾(¿ j
µ\¬¤_lkøhw ¥�E�'Y�hws'hj�¨mq^Qsq ¥e�mg ¡�Qe uw¦ º�»©¼(½�¾*¿ ¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ _P�
µ\¬ �mkCu?�}i}£¥hjsg ¤mpoonKhw� ¤]���ujsgmqhw��m�¦©^Ph�mgi\sg^�uw¦(mgY}^�º:»©¼*½�¾(¿¢�}sguO�js'hw]�]� ¤�\� ¬�¬�¬�¬�¬�¬a¬�¬ _O_

p q × �sr × ] Ò ] � � × Ø Ò �,^ ]ti Z)`
��¬¤_ ¯nrtÀtÁ eg^Qsqª? ¥�Q^fe ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ _Pµ
��¬ ��¯yb�°p±a² �}squl��^feqeÅ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ �}_
��¬ µ�rKhjs�mq §mq ¤uO��£¥^QªO^Q£Ou.v ¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ �j�
��¬ � ¯n�E^�k}hw]��}£¥^F¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ µ\_

_xw ^Ã�P�����f��^ × ] f j
´}¬¤_ b�^Q£¡h�mg^P�¸ uOs�y ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0���
´}¬ ��X(u?uj£Äegi}�}��ujsgm�¦©ujs�sq^fhj£§Ë=mg ¥]�^y^f]#��^f�}�l^P�Ee�ole�mg^Q]�eZ]�ul�l^Q£¥ ¥�}��¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0��_

e q × ] ��� ���#^ × ] po`

0)0 @z:!:!6F{568E |?|
} � ]O] Ò�~ �C�KØ Ò �f�N^ � Ò Ø º�»©¼*½Ä¾*¿ r(� × i ��� � ×�� ��c Ò � Ò �}Ø��¢���è�}����� × �}�«ØF� Ò �dab^Ã� Ò p�p
� � ]O] Ò�~�� ���br Ò ��^$���O�l�#^ × ] ×�� �#c Ò � Ò ��ab^è� Ò � p e
�\¬¤_3² uO]�]¢uO�Umpo?��^fe0¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0���
�\¬ � r)sgul��^Pegeg^fe ¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0���
�\¬ �}¬¤_ kChw ¥�U¦©^Ph�mqi}sg^PeZuw¦Kh¢�}sgul�Q^feqe�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0���
�\¬ �}¬ � X)o?��^fe ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0���
�\¬ �}¬ µ rtsgul�Q^feqe��l^feq��sq ¤�}mgujs ¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬0���
�\¬ �}¬ � rtsgul�Q^feqeZ¸$hj §mq ¤�}��Ð�i}^Qi\^fey¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ �\_
�\¬ �}¬ ´ rtsgul�Q^feqeZ]�hj�\hw�O^Q]�^Q��m¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ �?�

�\¬ µ�°í��mqsqhwË=�\hjs�mq §mq ¤uO���Quj]�]#i}�\ ¥�fh�mg ¥uj�Ehw����ego?�\�'Y}squj�} ¥Çfhwmg ¥uj�U]�^P�'Y\hw�} ¡eg]�e¹¬�¬�¬�¬�¬�¬a¬�¬ �j´
�\¬ µ\¬¤_ X)o?��^fe ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ �j´
�\¬ µ\¬ � °í�OmqsqhwË=��hwsgmg ¤mg ¥uj���Quj]�]#i\�} ¥�fh�mq ¤uO��hw���ego?�\�'Y}squj�} ¥Çfhwmg ¥uj�T]�^P�'Y\hw�} ¡eg]�eZ]�hj�\hw�O^Qs4�w�
�\¬ µ\¬ µ ² uj]�]#i}�\ ¥�fh�mg ¥uj�Ehw����ego?�\�'Y}squj�} ¥Çfhwmg ¥uj�Ueg^Qsqª? ¥�Q^fe ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬ �O�

�\¬ � °í��mq^QsgË=�\hjs�mq §mq ¤uO���Quj]�]#i}�\ ¥�fh�mg ¥uj�]�^f�'Y\hj�} ¡e�]�e ¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬y_f�Oµ
�\¬ ��¬¤_ X)o?��^fe ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬y_f�Oµ
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�\¬ ��¬ � °í�Omq^QsgË=��hwsgmg ¤mg ¥uj���Quj]�]#i\�} ¥�fh�mq ¤uO��]�^f�'Y�hw�} ¡e�]�e$]�hw�\hj�j^fs ¬�¬�¬�¬�¬�¬�¬�¬a¬�¬y_f�j�
�\¬ ��¬ µ °í�Omq^QsgË=��hwsgmg ¤mg ¥uj���Quj]�]#i\�} ¥�fh�mq ¤uO�eg^Qsqª? ¥�Q^fe¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬y_j_P�

�\¬ ´�XZ ¥]�^�]�hw�\hj�j^Q]�^f�Om ¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬a¬�¬y_P�j�
j � ]O] Ò�~ q � g c Ò ^ �sr � Ò � Ò ] �f�}�#^ × ] �l���dcO^Ã� Ò �w� �*� Ò®×�� �#c Ò �$^©�����l� Ô ZN`Np
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XZY\^a�l^Pe� ¥�j�Uuw¦*��uO]��}£¤^QkUe�ole�mg^f]�e i\egi\hw£¥£¥o¢ ¥�?ªjuO£¤ªO^fet]¹i}£¤mg ¥�}£¤^y¦©ujsq]�hw£¥ ¥eg]�eyÂèhw]�uj�\�#uwmqY}^Qs'ef·O�\hwmgi}s'hw£
£¡hw�\�ji\hj�j^j·*�}sguO�js'hw]�]� ¤�\��£¡hw�}�Oi\hw�O^fe'Ènhj�\�®ª�hwsq ¤uOi\eamgu?uj£¡eTÂÃ^j¬ �\¬T�}squ�ªj^fsqef·*eg ¤]¹i}£¡h�mguOsqe'È¨·*^fhj�'Y4h�m#h
eg��^f�� ¤¶��#�}Y\hjeg^#uj¦ ��uO�\��^f�lmg ¥uj�"ÂÃeg��^P�� ¤¶��Qhwmg ¥uj�Ä·���ul�l ¥�}��ujsymg^fe�mg ¥�}�?È¨¬�XZY}^¹]�hj ¤�ø�}sqh«¸��\hO��y�uj¦)e�i��'Y
hj��hw�}�}squOhO�'Y# ¡e�mgY�h�mKmgY\^n�l^feg ¥�j��hw�\���'Y}^P��y? ¤�}�am'hje�y?eKhjsg^Z ¥�}Y}^fsg^f�Omq£¤o¹£¤uO�}��hw�\�¢Y\hjsq�Ä¬�¯yeth�]�h�m�mq^Qs
uj¦�¦ÃhO�¨mP·wmgs'hw��e� ¤mg ¥uj�\e���^�mp¸$^Q^f�¢�}^feg ¤�O�¢�\Y\hjeg^feKhjsg^��l 32T��i}£¤m)hw�\�¢^fsgsqujs��}squj�}^O¬54\i}sgmgY}^fsg]�ujsq^j·«¦©uOs)hw�?o
�}^�mg^P�¨mq^f�^QsqsguOs$hwmnh¢�j ¥ªj^Q��}Y\hOe�^O·luj�}^�]¹i\epm���^�hw�\£¤^amgu�i}�:�}hwmg^�mgY\^�¸�Y}uj£¥^��l^feg ¤�O��'Y�hw ¥�Ä¬
°í��mqY}^)��hwsgmg ¡��i}£¡hws*�fhjeg^Kuw¦}�l ¡epmqsg ¥�}ilmq^f��sq^fhj£§Ë=mg ¥]�^te�ole�mg^f]�ef·PmgY}^fsg^ hwsq^thj�}�l ¤mg ¥uj��hw£j�l 32T��i}£¤mg ¥^fe#n*uO��mgY}^
uO�}^)Y�hw�\��·�egi\�'Y#egolepmq^Q]�e*Y�h«ªj^Kmqun��^$eg^Q�\hjsqhwmg^P�y^62T�� ¥^Q��mg£¥o� ¤��mquy��uO]���uO�}^Q��mqef·�hw�\�#��uj]�]¹i}�} ¡�Qh�mq ¤uO�
]�^P�'Y\hw�} ¡eg]�e)��^Qmp¸ ^f^Q��mqY}^feg^y�Quj]���uO�}^Q��m'et]#i�epm$��^y�}sgu�ª? ¡�l^f�+7OuO��mgY}^yuwmqY}^Qs Y\hw�\�Ä·jmqY}^nª�hw£¥ ¡�}h�mq ¤uO�
uj¦*mqY}^�¸�Y}uj£¥^� ¥e�sg^PÐOi\ ¤sq^f��¬
XZY}^fsg^Q¦©ujsq^j·?h yO^Qo��'Y\hw£¥£¤^f�}�j^y ¤�U^Q]#��^f�\�l^f�Usg^Phw£¤Ëèmq ¤]�^negolepmq^Q] �l^feg ¥�j��8 v? ¤¦Ã�}_:9;8 <Ä^Q^P�j�=9� ¡etmqu#�}squwË

ª? ¡�l^��}s'hj�¨mq §mq ¤uO�}^Qs'ey¸� §mqY®sq^Q£¥ ¡hw�}£¥^¢hj�\�®h?>:ujs'�}hw�}£¥^�mqu?uj£¡eQ·*hj�\�B^Q�\hj�}£¤ ¥�}��mg^P�'Y}�}uj£¥uj�OomguEu�ªj^fsq�Quj]�^
mqY}^�uj��epm'hj��£¥^feZhj��u�ªO^j¬
kCu?�}^Q£¥ ¤�}�U ¥ey^feqe�^f��mg ¡hw£ÄmquTmqY}^¢�}^feg ¤�O�Chj�¨mq ¤ª? ¤mpoj¬y° mahw£¥£¥u�¸�e�]�ujsq^A@\^Qk? ¥�} ¥£¤ ¤mpoÓ��uO�\��^fsg�} ¥�}�U�}^f�� ¡eg ¤uO�\eQ·
 ¤m� ¡e�i}�}�}^P��^PegeqhwsqoEmguEY\h«ªO^¹mqY}^Thj��mgi\hj£te�ole�mg^f] mguE]�h�yO^�^�kl��^fsg ¥]�^Q��mqef¬T¯�]�uO�}�EmgY}^ThO�lª�hw��mqhj�j^Pe
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C�A[Y�kUZ�D�>�DRZ
W�FAGA�AW�N�FRJ�? I ;=<�lzLK@*N�F`>�DRZ
W�FAGA�;=ATSUIVZ
W�YXFGJ�C�<�JMbc;BI*I�DGF@B?�D�<�@jZQC�hBDRFRCXJ�� m�A�@jCE@uF�S��QCQJ�;=AK>aIVCE�
A�FD�H
;KW�F�DGF���?�FAG@'Z�<�@*N$C�@`SUIVC�W�Y�S�Z
CEDRJTk�DRZ�O C�<�Z�@*N�FD'>�DRZ
W�FAGA�Z�D�@B;=OMF�efZE? @`F��>�;=DRCE@B;KZ�<Xn
�
8:9zF��>�;*DRC�@B;KZE< Zfk�@B;=OMF�efZE? @�o[p.q�r
s q]out s r �%vR�z��~i�Q�����g�

qX�*��q
@*N�F�Z�?�@:>�?�@�OMFA�AC
l]FT;=A`@*N�F�IVC�AG@�C�HEC�;=IVCXSUI�FiOQFAGAC
l]F�Z[k'@*N�F�SUIVCXW�Y�SGZ
C�D[JQC�<aJ s q�out s r x\�������`�����i�

q�r � 8V9
q�r � 8:9

®^nY\h«ªO^�mgu¹�l^Qsq ¤ªO^nh�ego?�\�'Y}squj�}uOi\e�]�u?�}^Q£�¸�Y} ¥�'YT�Qujsqsg^Pe���uj���}e�mgu�mgY}^ahw��u�ªj^� ¥�l¦©ujsq]�hw£�eg��^f�� ¤¶}Ë
�fh�mq ¤uO�Ä¬�X(u¹eg^Q^yY}u�¸³mgY} ¡e$�Qhw�U��^��luj�\^j·�£¤^Qm i\e$��uO�\e� ¡�l^fs h#�Quj�\�Qi}sqsg^f�Om ^�kl^f�Qilmg ¥uj��uj¦�mp¸ u¹�}sgul�Q^feqe�^Pe
rn_�hj�\�Tr$�#¸� ¤mgY\ ¤�Óh¹�\hwsgmg ¤mg ¥uj�Ä¬Krn_a ¡eZhjeqe�i\]¢^P�Tmqu¹Y�h«ªj^�h¹Y\ ¤�OY}^QsZ�}sq ¤uOsg ¤mpo¢mgY\hj��r$�l¬tXZY}^foU��uO]¹Ë
]¹i}�} ¡�Qhwmg^�ª? ¥h�h��\£¥hO��y���uOhjsq�U¸�Y} ¡�'Y ¡en�Qi}sqsg^f�Omq£¤oU^Q]��lmpoj¬$X*¸$u���uOeqe� ¥�}£¥^�eg�Q^Q�\hjsg ¥uOeZhwsq^� ¤£¥£¥i\epmqsqhwmg^P�
 ¥�  Z»©¼K¬ ��¬
°í�ø��ujmgYBeq��^f�\hwsq ¥uOef·�r�_#mgsq ¤^Pe�mqu�sq^fhO�mgY}^¢�}£¡hj��y?��uOhws'�E��^�¦©ujsq^#r$�l·�hw�\�C�j^�m'eyegi\eg��^f�\�l^P�øeg ¤�\�Q^#�}u
]�^Pegeqhw�O^� ¥ea�l ¡e��}£¡h«oj^P�Eoj^Qmf¬y¯yeyhTsg^Pe�i}£¤mf·:hTsq^�Ëíeq�'Y}^f�li\£¤ ¥�}�� ¡en��^Qsg¦©ujsq]�^f�mgue�¸� ¤mq�'YBhw�\�Ó]�h�yj^�r �
hO�¨mq ¤ªO^j¬ÓXZY}^T�}squl��^Pege�rn_T]#i\e�m#¸Zhw ¤m�¦©ujs¹^Q ¤mgY}^fs¹hÓ�\uwmg ¤¶��fh�mg ¥uj�®mqY\h�m�hw�Å ¥�} §mq ¥hwmg^P�®mg ¥]¢^��uOi}��mg^Qs
��^f�Quj]�^fe$Çf^Qsqu��#ÂÃsg^Q¦©^Qsqsg^P��mgu�hje �-��*,[H�*,�$
��  uj�TmqY}^y¶\�ji}sq^PÈ�·?ujs mgY}^�h«ª�hw ¥£¥hj�} ¥£¤ ¤mpo�uw¦(eguj]�^n]�^Pegeqhw�O^
Âè�l ¡e��}£¡h«oj^P�ø�?oBr �jÈa ¥�4mgY}^��\£¥hO��y���uOhjsq�³Â �-��* [H�* �$
�� � È¨¬(±�u�¸�·* ¤¦�¸ ^T�'Y\^f��yÓmqY}^�mg ¥]�^Q£¥ ¤�}^U ¤�Å��uwmqY
eg ¤mgi\hwmg ¥uj�\ef·�¸ ^�eg^Q^¹mgY\hwm�mgY}^�mq ¤]�^�Ë £¡hw�E��ujsqsq^feg��uO�\�l ¥�}��mgumqY}^�b�À)¯n� 	 \ <*¯n²�
A\<un¯nb�� eg^Qsqª? ¥�Q^ ¡e� � -@A � /��=¬�° m��\hjs�mq ¥hj£¤£¥oE ¤����£¥i\�l^fea��uwmqYB^Qk?^P��ilmq ¤uO�\eauw¦)rn_¢hj�\�Cr �}¬�®^¢sq^Q]� ¥�\�ÓmqY\h�m�¸� ¤mgY} ¥�®h
��hwsgmg ¤mg ¥uj�Ä·�uO�}£¤oÓuO�}^¢�}sgul�Q^feqey^Qkl^f��i}mg^fe�hwm�hj��oÓ ¥�\e�mqhj�OmP¬#°í�®hego?�\�'Y}squj�}uOi\e�ª? ¥^Q¸�·Ä ¤m�]�^fhw��enmqY\h�m
uO�}£¥oTepm'h�mg^f]�^Q��mqe�hOegegul�� ¡h�mg^P�T¸� ¤mgYuj�}^��}squl��^PegeZh�m�]�uOe�m�hwsq^y^Qkl^f��i}mg^f��¸� ¤mgY} ¥�Óhw�?oTepmq^Q�Ä¬ ² £¥^fhjsg£¥oj·
¸$^ZY\h«ªj^$mqu�e��}£¥ ¤mKmgY}^neg��^f�� ¤¶��fh�mg ¥uj�¢uw¦�mgY\^ne�^fsgª? ¡��^Z ¥�Omqu�e�i}��e�^QmqeKuj¦:hO�¨mg ¥uj��eKe� ¥�\��^ZmqY}^�¸�Y}uO£¤^�eg^Qsqª? ¥�Q^
�fhw�}�\uwm)��^n^f�Omq ¤sq^Q£¥o�^�kl^f�Qilmg^P��¸� §mqY} ¥��h�eg ¤�\�j£¥^yego����'Y}sguO�}uji�eKepmq^Q�Ä¬KXZY}^fsg^Q¦©ujsq^j·j¸$^y�} ¥e�mg ¥�}�ji\ ¥egY�mp¸$u
egi}�\eg^�m'e�n�uj�¢mqY}^nuO�}^�Y\hw����·�hO�¨mq ¤uO�\eK^�kl^P��ilmq^f��¸�Y}^f��r�_� ¡etsqi}�}�} ¥�}�UÂÃ^j¬ �\¬��'Y}^f��y? ¥�}��mgY}^nª«hj£¤ ¡�l ¤mpo¹uj¦
 ¥�}�}i}m��\hws'hw]�^�mq^Qs'eQ·� ¥�} §mq ¥hwmg ¥�}�Th¹mg ¥]�^���uji\�Omq^QsP¬¤¬¥¬ÉÈ¨·l¸$^a�fhw£¥£:mgY}^f] � 
��]H��5H �&* �$
��%� 7\hj�\�UuO�UmqY}^�uwmqY}^Qs
Y�hw�\��·�hj��mg ¥uj�\e���^Qsg¦©ujsq]�^f�Ó�li\sg ¥�}�� ¤mqeae�i\eg��^Q�\eg ¤uO�ÅÂ©^j¬ �\¬Z ¥� �-��*,[H�*,�$
��� ·}mgY\^feg^#hj��mg ¥uj�\ey��uj��e� ¡epm�uj¦
mqY}^���uj��mqsguO£\uw¦*mgY}^ymg ¥]�^a�Quji}��mg^fs#nK�l^P��sq^fhOe�^� ¤m�hw�\�U�}uwmq §¦©o�¸�Y}^f�U ¤m$��^f�Quj]�^fe ÇQ^fsgu?È¨·�sg^Q¦©^Qsqsg^P��mgu�hje
��� 
 � H��5H �&* �$
��%� ¬
°í�¦ÃhO�¨mf·��j£¥uj�\hj£Ähj��mg ¥uj�\e�hjsg^�i}���l^QsnmgY}^��Quj��mgsquj£Äuj¦(mqY}^#eguwËí�Qhj£¤£¥^f� � H��-*,��* �$
��P� ��"d���<'�� ·}¸�Y} ¡�'Y ¡e�sq^�Ëeg��uj�\eg ¤�\£¤^�¦©uOs�mgY}^¹]�hw�\hj�j^Q]�^f�Om�uj¦Khj£¤£ÄmgY}^��\sgul��^Pegeg^fef·\hj�\�E��uj]�]�uj�Ósq^feguji\sq�Q^feZhw�\�E]�^P�'Y\hw�} ¡eg]�e
ÂÃ�}£¡hj��y?��u�hws'��·Äeg^Q]�hw�}Y\ujsq^j·:mg ¥]�^T��uOi}��mg^Qs'ef¬¤¬¥¬ È ¸� ¤mgY} ¥�®mgY}^��\hjs�mq §mq ¤uO�Ä¬�XZY\h�m�]�^Phw�\e�^Phj�'Yø�\sgul��^Pege
�\£¤ul��yj^P�Óuj�®h�eg^Qsqª? ¥�Q^#sq^fÐ�i}^Pepm�¸� §mqYBhUmg ¥]�^�Ë ujilm�¸� ¥£¤£�sq^f��^f ¤ªO^¹h ����� ����� ' � � e� ¥�j��hw£�¦©sguO]0mgY}^
� î änç=Ú«ãKÛÉäfþ¥Þ¨ßÃÿ�á'ý�ÜèæjãpìpÛ ��ì�áqçèÛÉÞ¨ä�a�Û ç*ìpÞ¨ßèßÃãpÜ=æwÞ¨ä«é«Ü�çèÞ$çèÚ«ãtãpÿ�ÛÉÜ=Ü=ÛÉÞ¨ä�Þ'þ���������������� �Eá'ÜÄßÃãpçèå«ßÃä�ìpÞfé«ãKú'á'ýÉå«ã )
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(1) process P1 executes; (2) then gets

another process P2 executes; (3) finally,

waiting expires.

blocked on waiting for  a message, and

Situation B: 

re−executes after P2 makes the

P1 re−executes after the time−out for

process P2 executes; (3) finally, P1
blocked on waiting for  a message, and

message available.

(1) process P1 executes; (2) then gets

Situation A: 

execution order

t1 t2 t3 t4
time

time counter

(1) (2) (3) (4)

t5

read_blackboard call

display_blackboard call

P1

P1

P2

P2 P2

P2

P1

P1

4� ¥�ji}sq^#�	nf�8PKO�E�I�@4@�=�OXC<=���=�E,I�C�GQPKO_P:M�C�	8P Z�@�PXE,=�R4R4=�R���� A:O�>"�  P&O_PKO�=	Z�@�PXE�=,R4R4P&@?^

�O�%ä��N�&�&���
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��hwsgmg ¤mg ¥uj�Ó£¥^Qªj^f£ u.vÓ]¢ul�l^f£è¬aXZY}^¹egi}�\eg^f��mg ¥uj�C��¬ µUhj�}�lsq^feqeg^feZmqY}^¹]�ul�l^f£¤ ¥�}�Uuj¦KmgY}^¹�\hwsgmg ¤mg ¥uj�Ó£¥^QªO^Q£
u.v�¬

v?u�·\mqY}^#]�ul�l^f£¤ ¥�}�Uuj¦thUeg^Qsqª� ¡��^��Quj�\eg ¡epm'e� ¥�øh � Ò �sr × ��� ���#r��,^©� ×�� ^Ã�f�T�\�f� × ��^è�l� Ò ØF�}�w��^ × ] �
^ ] � × ��(��� Ò �f�  ¥�egi\�'Y�h¹¸Zh«o¹mqY\h�m�uO�}^a�fhw�e�^f£¤^P�¨mZ¸�Y} ¥�'YEegi}�\eg^�mqe$Y\h«ªO^�mqu¹��^�^�kl^f�Qilmg^P�T¸� ¤mgY} ¥�h
�O ¤ªO^Q�e�o?�\�'Y}squj�\uji\eZe�mg^Q�*¬tXZY} ¥eZ ¡e�h¢�\hOe� ¡�a�}sg ¥�\�Q ¤�}£¥^�¦©ujsZmqY}^�]�ul�l^Q£¥ ¤�\�¢uj¦�eg^Qsqª? ¥�Q^fef¬
±nu�¸�·O¸$^negY}u�¸"Y\u�¸"mqY}^n£¥ul�Qhj£\hj��mg ¥uj�\e)uw¦:mgY}^ab�À)¯y� 	 \ <*¯n²�
A\<un¯nb��Fe�^fsgª? ¡��^�hjsg^�]�ul�l^f£¤^P�i�e� ¥�}��º:»©¼*½�¾(¿}¬54}ujs(mgY�h�mf·�¸$^ �Quj�\eg ¡�l^Qs(mgY}^ �-��*,[H�*,�$
��%� uj¦  Z»©¼K¬t�Z¸�Y}^fsg^ r�_$sg^Pe�i}]�^Pe(hw¦ mg^Qs�r �nY\hje

�} ¥eg�}£¡h«oj^f�¹ha]¢^Pegeqhw�O^ uO�#mqY}^��}£¡hj��y?��uOhws'��¬5<Äul�Qhj£?hO�¨mq ¤uO�\e�Â©^Qk?^P��ilmq^f�¢�?o�r�_«È(mqh�yO^ �\£¥hO��^Z^�k}hj��mg£¥o#h�m
� -UÂ©^j¬ �\¬��'Y}^P��y�mgY}^nª«hj£¤ ¡�l ¤mpo¹uj¦� ¥�}�}i}m)�\hws'hw]�^Qmg^Qs'ef·w ¤�\ §mq ¥hwmg^nhamq ¤]�^n�Quji}��mg^fs�¦©ujst¸Zhw ¤mg ¥�}��¬¤¬¥¬ È#hw�\�_� /
ÂÃ^j¬ �\¬�sg^Qmgsq ¤^fªj^$mgY\^�£¥hOepm$h«ª«hj ¤£¡hw�\£¤^Z]�^feqeghj�j^«È¨¬_<*^�m��¹hw�\�������}^Q�}ujmg^�mqY}^�sq^feg��^P�¨mg ¥ªj^�egi}�\eg^�m'eKuw¦�£¥ul�Qhw£
hO�¨mq ¤uO�\eKmqY\h�mZul�Q��i\s h�m$mgY\^feg^n ¥�\epm'hw��mqef¬KXZY}^Qo�hjsg^��OsguOi}��^f�� ¥��mgu�mqY}^yeqhw]�^#º�»©¼*½Ä¾*¿��\sgul��^Pege)¸�Y} ¡�'Y
sq^Q�\sg^Pe�^f�Om'e�h��\hwsgmg ¡hw£l]�ul�l^Q£\uw¦�mgY}^nb�À)¯n� 	 \ <*¯n²�
A\<u�¯yb�� eg^Qsqª� ¡��^O¬ uy�¹mgY\^�uwmqY}^QsKY\hj�\��·�e� ¥�\��^mqY}^QoÅhjsg^T�\uwm¹hO�'Y} ¤^fªj^P�Åh�m�mqY}^eqhw]�^T��uj ¥��m¹ ¥�Åmg ¥]�^j·K¸$^TY\h«ªO^�mgu®�l^�¶\�\^TmgY\^���uO�\�l ¤mg ¥uj�\e#¸�Y} ¡�'Y
eg^Q£¥^f��m�mgY}^�sq ¥�jY�m�e�i}��e�^Qm�uw¦�£¤ul�Qhj£Ähj��mg ¥uj�\eZmqu���^�^Qkl^f��i}mg^f�¸�Y}^f�}^QªO^QsZmqY}^�¸�Y}uj£¥^¢º�»©¼(½�¾*¿�]�ul�l^Q£* ¥e
hO�¨mq ¤ª�h�mq^f��¬ XZY} ¥e� ¥eZ^Phjeg ¤£¥o��l^Peg�Qsg ¥��^f��i\e� ¥�}�Thj� ¥��mg^fsg�\hj£Äepm'h�mq^�ª«hjsg ¡hw�\£¤^amgY�h�m� ¥�\�l ¡�Qh�mq^feZ¸�Y} ¡�'YEuj�}^
hj]�uj�}���Thw�������ZegY}uji\£¥����^��Quj]��}ilmq^f��¬tX o?�} ¡�Qhw£¥£¥oj·? §m� ¡eZ^Q����ul�l^f��?oUh¢��u�uO£¤^Phw�e� ¥�j�\hj£dn&x��10���� u
Â©mgY\hwm� ¤�\ §mq ¥hj£¤£¥o��fhwsqsg ¥^fe)mgY}^�ª�hj£¤i}^ �:H�� ��� È�hje��l^f�} ¡�¨mg^P� ¤�  Z»©¼K¬t�\¬
°í�CmgY} ¡en]�ul�l^f£è·	� ¥en^�kl^f�Qilmg^P�Ó¸�Y}^Q�CmgY}^¢�Qhw£¥£¥^Qsn¸Zhje��}uwma�}sg^fª? ¤uOi\e�£¥oU�\£¤ul��yj^P�Euj�ÓmqY}^¹eg^Qsqª? ¥�Q^��Qhj£¤£
Âè�l^Q�\uwmg^P�E�?oTmgY\^#��uO�\�l ¤mg ¥uj� ����� ) ? )����yn&x��10
��� u^_ 24C#uO�EmgY}^�¶\�ji}sq^PÈ�¬$XZY\^���u?uO£¤^Phw� n&x��10���� u
 ¡eKeg^�m�mgu * �-%� hjeKegu�uO�¹hOe*mqY}^�sq^feguji}s'��^  ¥e��}ujmth«ª«hj ¤£¡hw�\£¤^�Â©^f]¢�}mpo��}£¡hj��y?��u�hws'�\È¨¬(XZY} ¥e� ¡e�sq^Q�}sq^feg^Q��mg^P�
�?oEmqY}^�hwsqsgu�¸ ¦©squj]��mgu.n&x�� 0���� uT ¥�ømqY}^¢¶\�ji\sg^O¬� Y}^Q�BmgY}^�e�mqhwmg^¢ª«hjsg ¡hw�\£¤^¹�}sg^fª? ¤uOi\e�£¥oÓ�Qhjsgsq ¤^P�
mqY}^Tª�hw£¥i}^ * �-%� ÂÃ è¬ ^j¬�mgY}^��Qhw£¥£¥^Qs�¸Zhje��}sq^Qª? ¥uji\eg£¥oø�}£¥ul��yj^f��È¨·ÄmqY}^Uegi}�\eg^�m����a ¡e�^Qkl^f��i}mg^f�4hj�\�®mgY}^
��u?uj£¥^fhj�En&x��10
��� u¹��^P��uj]�^Pe �:H�� ��� ¬

when (not blocked $1)

when (blocked $1)

inputs outputsblocked

L

L’

4� ¤�Oi}sq^��%n �(PKI(�KF_Y[P>�=�V�P&M VQPXE?A:V A&E�C�GSP&O�R(A&R4R4PXE,G A*C�=?>"	<GHC�F A$��VQPXE��GSO(� R4=,@ �GQE�=K^
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	�Ò �Æ�l�d� Z �o�N� D 
#� �&��
��  Z»©¼ ��� � �OH ���������IH�� "��$�����5��*��]H�� � � �-�ED � ��� 6 ���V�&
�� ��
MD � �����-"#�$���&� �
�o�)� � � � * �N�A� H����!�&
�� *��%� � �? (�����   %$�&�� '  ���R�&���-"��$�(���O�N����� � H���� � � ������
�*+�C*��%� �6H?D �
H �&* �$
��%� �A '�KH#DKH�* *+��� 
 �5�:H���* �!*��%�C�]H���� ����� � ��
����-��� � Hd� *L
 ���]H��RH�� H���� * �N� � � H��� � 
 H���������
��(�����*L
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!�������%*F����
MD��O�[H�*5� � � 
������O�%�&�s�]H��������	� *��%� � � �
$ � � � ����� ����� � � ���&�-"��$����� �����.*��%�XH������ �%�
	 � �o�%�XD �-���6H����.����* �-�$�&"���� � � * �N� ���-�- D ��� � ��
����-���� �<�o
�*t�������-���6H��-��� � * �N���3Hd�-* H�"?H���� H � � � 
��o�����A* �N� � �
!�&� � �-*t� �<*��%� D �&���:H#� ���O�%
d���AH��-�-��"?H���������%�(���
* �N� ����� �]Hd��� 
 �V* �N� � ��
����-��� ���o
 ����� �-%����H � H�������* �N� H���* �$
��N� H �(�)�$�&"����C��� ��� ���G
���� �&� *L
 ����* * �N�D �&�(�6H#� �OH���� ��
�* * �N�V�6H?D �OH��V*��%
d���VH����&
���� H�*L�(��� ��* � � �
°í�UmgY}^y¦©uj£¥£¤u�¸� ¥�}��·j¸$^n]�hw ¥�}£¥o��Quj�\�Q^Q��mgs'h�mq^�uj�TmgY}^�e���^f�Q §¶��Qh�mq ¤uO�Tuw¦*h¹e�i\�\e�^Qm uj¦(hj��mg ¥uj�\eyÂ©£¥  yO^ �

uOs � �qÈ�¬}B^��\sg ¥�}��ujilmZmqY}^��Qhj�\hw�} ¥£¥ §mq ¤^PeZuw¦)º:»©¼*½�¾(¿¢mgu�hw£¥£¥u�¸ ]�u?�}i}£¥hjs�e���^f�Q §¶��Qh�mq ¤uO�\ef¬
XZY}^�º�»©¼*½Ä¾*¿Z�}squl��^feqeÄegY}u�¸��� ¤�  Z»©¼t¬O�Z]�ul�l^Q£¡eÄ£¥ul�Qhj£jhj��mg ¥uj�\e�^Qkl^f��i}mg^f��uO��h�b�À)¯n� 	 \ <*¯n²�
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 Z»©¼t¬ø_f�E�l^f�} ¡�¨mqe�mgY}^�sq^Q£¡h�mq ¤uO�\egY} ¤�®��^�mp¸$^Q^Q�®mqY}^Au.v®hw�\�®�}squl��^feqeg^fe�¸� ¤mgY} ¥�ÅhE�\hwsgmg ¤mg ¥uj�Ä¬U°í�
mqY} ¡e�º�»©¼(½�¾*¿¢]�ul�l^Q£=·lmgY\^��}sg^Pe�^f�\��^�uj¦*mgY\^� ¤�}�\ilmyeg ¤�O�\hw£ �") �K����lx���t �¹��uOsgsq^feg��uO�\�}e mgu¢mqY}^� ¤�\ §mq ¥hj£§Ë
 ¥Çfhwmg ¥uj�C�\Y\hjeg^¹uj¦tmgY\^¢��hwsgmg ¤mg ¥uj�Ä¬XJn^Qsq^j·:mgY\sg^f^¢¯yb�°p±a² �}sgul�Q^feqe�^Pe� ¡�l^Q��mg ¤¶\^P�ø�?o � �,u 2O· � �,u -�hw���
� �,u /�hwsq^a¶\s'epmy�Qsg^Ph�mq^f��·\hj�\�Eepm'hwsgmg^P�#vpi�epm�h�¦ mg^fs#Â mqY}^QoE��uOsgsq^feg��uj�\�Umgu�mqY}^��}squl��^feqe�]�ul�l^Q£¡e��fhw£¥£¤^P�
#�%,')6�� +� ���10�����12O·:#�%,')6�� +X� ���10������*-�hw���*#�%,')6�� +� ���10�����*/a ¤�  Z»©¼t¬�_f�jÈ�¬

end_processing1

ARINC_process1{1}

end_processing2

ARINC_process2{2}

end_processing3

ARINC_process3{3}

Active_partition_ID

initialize

Active_process_ID

timedout

(| PARTITION_LEVEL_OS{1}
 | end_processing := 
              end_processing1
              ^+ 
              end_processing2
              ^+ 
              end_processing3
 |)

4� ¥�ji}sq^�_f�%n � OXC�=,@BA&E�C�GSP&O�R � =,C 	 =�=�O C�F�= Z�A:@4C�GHC�GQPKO_VQ=���=,V L�
 A&O�> Z�@�PXE�=,R4R4=�R�^

XZY}^U ¤�}�\ilm�#30X���}3�� +�������������X� ),+('&�sg^f�}sg^Pe�^f��mqeamgY\^T ¥�}^Q��mg ¤¶\^Qs¹uw¦ZmgY\^Tsgi\�}�} ¥�}�Ó�\hwsgmg ¤mg ¥uj�Æeg^�Ë
£¥^f��mg^P�B�?oømgY}^T]�ul�li}£¥^�£¥^Qªj^f£�u.v����w·*hj�\�® §m#�}^Q�}ujmg^fe#hw�4^�kl^f�Qilmg ¥uj�4uOsq�l^fs�¸�Y}^Q�4 ¤m� ¥�}^Q��mg ¤¶\^fe�mgY}^
�Qi}sqsg^f�Om��\hjs�mq §mq ¤uO�Â©mgY} ¡e� ¥e�^Qkl�}sg^Pegeg^f�# ¤�¢mqY}^��l^�¶\�\ §mq ¤uO�¢uj¦\mqY}^Z��u?uj£¥^fhj� ���������K����*),+����(+�� v ) ) � )�3}È¨¬
r)sgul��^Pege�sq^feq�'Y}^f�li\£¤ ¥�}�Æ ¡e��^fs�¦©uOsg]�^f�R¸�Y}^Q�\^Qªj^fsTmqY}^4�\hwsgmg ¤mg ¥uj�  ¡eEhj��mg ¥ª«hwmg^P��¬ XZY} ¥e ¡eE�luj�}^® ¥�
mqY}^ '�%/!�������� +���������&�. �7'6�4�%�� �)./����+Æeg^Qsqª? ¥�Q^B�Qhj£¤£=¬0¯neEuj�\^4�fhw� e�^f^® ¥�  $»©¼t¬1_f�l·amgY\^® ¥�}�}i}mqe
#30X����3 � +�������������� ),+('&�hj�\� �")�������lx��,t ��hjsg^���uwmqY^Qk?mg^Qsq�\hj£�mqu�mgY}^���hwsgmg ¤mg ¥uj�Ä¬
XZY}^¹ ¤�\�}ilm � ) u +� � �10��������")�3¢ ¥ensg^P��^Q ¥ªj^P�¦©sguO]%hj�?o��}squl��^Pegenuw¦KmgY\^#�\hjs�mq §mq ¤uO�Ó¸�Y} ¥�'Yøsgi}��e�mgu

�Quj]��}£¥^�mq ¤uO�Ä¬�°í�  Z»©¼t¬�_f�l·}mgY} ¡e�eg ¤�O�\hw£� ¡e��l^�¶��}^f�Ehje$mqY}^���£¥ul��yTi}�} ¥uj�uw¦�mgY\^�e� ¥�j�\hj£¥e
` @ ù(Ü�þ¥Þ¨ßKçèÚ«ãZæ«ßÃÞfìpãpÜ=Ü ÿ�ÞféPã�ýUa�á'ä�á'ìíçèÛ ú¨áqçèÛÉÞ¨ä�Þ'þ�ã�á'ì Ú¹æ�á'ßÃçèÛ çèÛÉÞ¨ä�é«ãpæwã�äPé«Ü Þ¨ä�çèÚ«ã�ÛÉä«æ«åPç�����FIDGAU� ��� B
� FIDGFID��	� �����<aÝ(ÚPÛÉì Ú¢ÛÉé«ãpä�ç=Û �«ã�ÜtçèÚ«ã�ì�åPßèßÃãpäQçZá'ìpçèÛ ú�ã�æ�á'ß©ç=Û çèÛÉÞ¨ä ) ÙÄÚ«ÛÉÜ)Ü=ÛÉü¨ä«á'ý�ÛÉÜtæ«ßÃÞfé«åPì�ãpé�â�ê�ç=Ú«ã�ÿ�ÞQé«å«ýÉãZýÉãíú�ãpýMLKï�Ý(ÚPÛÉì Ú¢ÛÉÜtÛÉäì Ú�á'ßÃü¨ã�Þ'þ�ç=ÚPã�ÿ�á'ä�á'ü¨ãpÿ�ã�ä�ç�Þ'þKçèÚ«ã�æ�á'ß©çèÛ ç=ÛÉÞ¨ä«ÜnÛÉäUá¹ÿ�ÞQé«å«ýÉã ) Ù*ÚPã�ÿ�ÞféPã�ýÉÛÉäPü#Þ'þKçèÚ«ã�ÿ�ÞQé«å«ýÉãyýÉãíú�ã�ý LKï�ÛÉÜ�ä«Þ'çá'é«é«ßÃã�ÜèÜ=ãpé�ÛÉä�ç=ÚPÛÉÜ(ßÃãpæjÞ¨ß©ç )
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°p±�² �}squ?�Q^feqe�^Pe�uw¦�mqY}^U��hwsgmg ¤mg ¥uj�Ä¬Puy�Æhj�Æul�Q�Qi}sgsq^Q����^�uw¦�mqY} ¡e¹eg ¤�O�\hw£=·�hø�l^P�� ¡e� ¥uj�Æ�fhw�Å��^Um'h�yj^f�
�?oÓmqY}^ u.vø]�u?�}^Q£)hj��uOilm�mgY}^��\^�k?m��}squ?�Q^feqeamguÓ^Qk?^P��ilmq^j¬�² uO�OmqsqhjsgoEmquEmgY}^�ujmgY}^fs� ¤�\�}ilmqe#uw¦$mgY}^
��hwsgmg ¤mg ¥uj�£¤^fªj^Q£Ou.vU]�ul�l^Q£=· �*) u +� ���10����� �")�3# ¥e�hj�� ¥��mg^Qsq�\hj£Äe� ¥�j�\hj£�uw¦�mgY}^��\hjs�mq §mq ¤uO�Ä¬
XZY}^�uOilmg�}i}m #30X����3 � +� ��� 0������(+/'�&� ¡�l^Q��mg ¤¶\^PeamgY}^�hj��mg ¥ªj^¢�}squ?�Q^feqen¸�Y\^Q�}^fªj^QsamqY}^��\hwsgmg ¤mg ¥uj�B ¥e

hO�¨mq ¤ªO^j¬�° m� ¡e��l^feg ¤�O�\h�mq^f�®�?oÓmgY\^Au.vø¸� ¤mgY4sq^feg��^P�¨m�mqu�mqY}^U�Quj�\eg ¥�}^Qsq^f�øeq�'Y}^P�li}£¥ ¤�}�Ó��uj£¥ ¡��oj¬TXZY\ ¥e
eg ¥�j�\hj£� ¡e�eg^Q��mZmguThj£¤£:mqY}^��}squ?�Q^feqe�^Pe$¸� §mqY} ¤�mqY}^��\hwsgmg ¤mg ¥uj�*¬
4� ¥�\hw£¥£¤oO·lmg ¥]�^#��uOi}��mg^fsqeZhwsq^�i}�:�}h�mq^f�mgY\sguOi}�jY�mgY}^ . '�&�#�+��1+��/!:.�6�+���%���e�^fsgª? ¡��^��Qhj£¤£�¸�Y\^Q�}^fªj^Qs

mqY}^a�\hwsgmg ¤mg ¥uj�T^Qkl^f��i}mg^fef¬�XZY}^yuOilmg�\ilm ����0�� u��wv �� ¡e eg^Q��m mgu¢�}sgul�Q^feqe�^PeKmgu¹�}uwmq §¦©o�mqY}^Q] mqY}^n^Qkl�} ¤s'h�Ë
mq ¤uO��uj¦(mqY}^Q ¥s�hjeqegu?�Q ¥hwmg^P�Tmq ¤]�^���uOi}��mg^fsqef¬
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| � | @z: 6F{�� ����7�6
X(uU ¥£¥£¤i\e�mgs'h�mq^#mqY}^¢i\e�^¢uw¦)mgY}^¢]�u?�}^Q£¡eQ·�¸$^¢�Quj�\eg ¡�l^Qs�hT�\hjs�mq §mq ¤uO�B�fhw£¥£¤^P��!$6 +$1 �7':4���+:·\�l^f�} ¡�¨mg^P�C�?o
 Z»©¼t¬Æ_«�?¬BXZY} ¡e#eg]�hw£¥£)^�k}hj]¢�\£¤^Umqh�yO^fe� ¤mqe¹ ¥�\e��\ ¤s'h�mq ¤uO�4¦©sguO]1hÓsq^fhj£)¸$ujsq£¥�Åh«ª? ¥uj�} ¡�Qe#hw�}�}£¥ ¡�Qh�mq ¤uO�
¸�Y\ ¥�'Y" ¥e¢��i}sqsq^Q��mg£¥o4��^f ¤�}�®]�ul�l^Q£¥^f��¬"XZY}^hj ¤]  ¡e¹mgu4e�Y}u�¸ Y\u�¸ uj�}^E�Qhj�Æ�}squ?�Q^Q^P�Åmgu®�j ¥ªj^UmgY}^
�Qujsqsg^Pe���uj���l ¤�\�Tº�»©¼(½�¾*¿¢]�ul�l^Q£*i\e� ¥�}�¢mgY\^�hw�}�}squOhO�'YU�}sq^feg^Q��mq^f����^Q¦©ujsq^j¬
b�uji}�OY}£¤o�eg��^Ph�y? ¥�}�\·(!$61+�1 �7':4���+# ¥e$ ¥��'Y\hjsg�O^�uw¦(�Oh�mqY}^Qsq ¥�}�# ¥�l¦©ujsq]�h�mq ¤uO�\e �Quj�\�Q^Qsq�} ¥�}��mqY}^���i}sqsg^f��m
��uOeg ¤mg ¥uj�Chw���mgY}^#¦©i}^Q£�£¤^fªj^f£*uw¦thj�øhw ¥sq�Qsqhw¦ mn�li}sq ¤�\�T §m'e @\ ¥�jY�mP¬n¯�sq^Q��ujsgm�]�^feqeghj�j^� ¡en�}squl�li\�Q^f�E ¥�
mqY}^�¦©uj£¥£¥u�¸� ¤�}�¹¦©ujsq]�h�m�n

8 5������/���P��K�� �����"����� F K�����6�K�� F 2������!��=�5�� F 2��! �6�����=�5�� F ��=���2P2���0���2�9

buff2

buff1

board

s_port

sema

evt

Global_params

FUEL_INDICATOR

POSITION_INDICATOR

PARAMETER_REFRESHER

4� ¤�Oi}sq^¢_��	n@� F�= Z�A:@4C�GHC�GQPKOCL\�
G
; H,� ����� ^

XZY\^a��hwsgmg ¤mg ¥uj� ¥e��Quj]���uOeg^f��uw¦*mqY}^�¦©uj£¥£¥u�¸� ¤�}��uO�lvp^f��mqef¬
9 ² uj]�]#i\�} ¥�fh�mq ¤uO�"hw���"ego?�\�'Y}squj�} ¥Çfhwmg ¥uj�Å]�^f�'Y\hj�} ¡e�]�e#nhB�}£¡hj��y?��u�hws'�Wn������lu�·�mp¸$uB�}i >�^fsqe
n v ��� 2�hw��� n v���� -�·lhw�^QªO^Q��m �43��:·}h�eg^Q]�hw�}Y\ujsq^ ���)0��\·lhj�\��h�eqhw]��}£¥ ¤�\�¢��ujsgm[�(+�������:¬

9 ¯�sg^Pe�uOi}s'��^F4 x��wn�� x +����� �)0L�t¸�Y} ¡�'Y¢�Quj��mqhj ¤��e�hj£¤£?mqY}^Z�\hws'hw]�^Qmg^Qs'e(�}^Q^P�l^f�¹�?o�mgY}^�hOegegul�� ¡h�mg^P�h«ª? ¤uO�} ¥�fe ¦©i}�\�¨mq ¤uO�\ef¬
9 XZY}sq^Q^��}squ?�Q^feqe�^PeZ�l^�¶\�\^f���^f£¤u�¸�¬
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_O¬ZXZY\^¢�\sgul��^Pege '(!��(')+,'$!$6 +(')6�&,')��#�+(!:%��\sgul�li\�Q^fe�h�sg^f��uOs�m�]�^feqeghj�j^#¸�Y\ ¥�'Y® ¥eai}�:�}hwmg^f�
¸� ¤mgYCmgY}^¢��i}sqsg^f��mn��u�e� ¤mg ¥uj�ø ¤�l¦©uOsg]�hwmg ¥uj�ÅÂ©Y}^f ¤�OY�mf·:£¥hwmg ¤mgi\�}^¹hw���E£¤uO�}�j ¤mgi\�}^PÈ¨¬y° my¸$ujs(yle
hOe$¦©uj£¥£¤u�¸�e#n

F�IVCXSGZ�D[C�@uF�@*N�F�DRFu> Z�D�@�OQFAGAC
l]F�C�<�JQA�F@_@*N$F�W�?�DDRF<�@'JXCE@uF�
A�F<aJzCQDGF���?�FAG@i@jZQ@*N�Fi>�DRZ
W�FAGA��.{'�`{i�d���%�������`���c�`�����'��� kUZED�l�IVZ�S�C�I�> C�DRCEOQF@uFD\DRF�e
kDRFARN]OQF<�@��iH
;KC�S�?	��
 LK;=<wZ�DRJXFD�@jZ�S�F�C�SUI�FQ@jZ ?E> J�C�@uFQ@*N�FMDGFu> Z�D�@�OMFA�AC
l]FQb�;*@*Nd> ZEA�;*@B;KZ�<
;=<UkUZ�D�OMC�@B;KZE<�Ajn
�
b�C�;=@�kUZ�D�<�Z�@B; ^�WGC�@B;BZ�<4Zfk�F<�J�Zfk�DRF=kDGFA[N�OMF<�@���? AG;=<]ldFH
@B�
DGFRCXJQ@*N�F�DRF=kDGFA[N�FRJ�> ZEA�;*@B;KZ�<�HEC�I ?�FA�J�;=AK>aIVCE�]FRJ�Z�<�@*N�F\SUIVCXW�Y�SGZ
C�D[J��
?�> JXC�@uF�@*N$F�DGFu> Z�D�@_OMFA�AC
l]F�b�;*@*N�N�F;Vl�N�@���IVCE@B;=@B?$J]F�C�<�J�IVZE<�l�;=@B?$J]F�;=<
kUZEDO�C�@B;KZ�<$A��
A�F<aJQ@*N�F�DRFu> Z�D@�OMFAGA�CUl]F�@jZ�@*N$F`>�D[Z
WFAGA�� �a��|%��vRxi~iv�}{T�_�����gH
;KC�S�?	���E�

��������������� �"!	��#%$'&�()!%���+*�,	&.-/�0#	# 1$./� � +('�6�&,':��#�+(!$% �1#2!	&43�*65���!%�7!%���7,	��*6&�,%!8�+�9#%#	��:;�
< �=!%�>!	���?-/3�,	,	���@!�(A3���BCB ��D;��BE�
8:9zC�OQFAGAC
l]F�;=A�W�ZE<�@jC�;=<aFRJ�;=< @*N�F�S�?	�iFD�S�?%���Mo[p.q�r
DRF@BD;jFH�F�@*N�;=A�OMFA�AC
l]F�

q�rGF�8:9
?�> JXC�@uF�@*N�F�DRFu> Z�D�@�OQFAGAC
l]F�bc;=@*Nz@*N$F�k?�F�I}I�FH�F�I};*<
kUZ�D�OMCE@B;KZ�<�kDRZEOIH_IVZXSGC�I �'> C�D[C�O\AJ��H
;BCdC
>�D[Z�@uFRW�@uFGJ C�W�W�FAGAMLK?�A�;*<�lQA�FO�C�n
�
A�F<aJQ@*N�F�^c<aC�I.DGFu> Z�D�@_OQFAGAC
l]F�H
;BCM@*N$F�AC�OT>aI ;*<�l�> Z�D@�A[�`> Z�D@B�
DGF�eK;=<$;=@B;KC�I ;���F�FH
@B�

K�� 4 � ����B B L�M�!%���N*�,%&.-/�9#%# '�#�%�#�-���+���% +$%���1�%���������% ,	�/(A,	�0#%���9#���B BO!%���':;B=&;P���BO*Q��,R���+�/!	��,R#
3Q#S�95TPULV!	���W&�!	����,O*�,%&.-/�9#%#%�0#�� �>!%���X*���,S!	�Y!	�=&;�C�
8:9zC�DGF=kDRFARNzDGF���?�FAG@'C�DD�;=H�FA�;=< @*N$F�S�?%�TFD�S�?%��
do[p.q�r
DRF@BD;jFH�F�@*N�;=A�OMFA�AC
l]F

q�rGF�8:9
DGF=k�DGFA[N�C�I*I.@*N�Fil�IVZXSGC�I$> CEDRC�OMF@uFDA�;=<'H�IVZ�S�C�I �'> C�DRCEO\AJ��?�AG;=<]l�C�>�DRZ�@uFRW�@uFRJzCXWGW�FAGAG�
J�;=AK>aIVCE�MDGF=kDRFARN$FGJ�> Z�AG;=@B;KZ�<�HEC�I ?�FA�Z�<�SGZ
C�D[J��
<aZE@B; k�M@*N�F�F<aJ�Z[k�@*N�F�DGF=k�DGFA[N�OQF<$@���?�AG;=<�l�FH
@B�

Z � ��-��O!%���O�+&.5.�0B=� ��:?��*�*�,%&@��-R��� #[!	���\#	���+��(A&�,]��B=B.!	��,	���O*�,	&.-/�0#	#%�0#0M < �O&;��B=L^:�� D���!%���\5.�/!R��� B=�95
�+&.5.�0B_&�(�!%���W*�,	&.-/�9#%# '(!��(')+,'$!$6 +(')6�&,')��#�+(!:% M`5.�0*�� -/!%�954PUL  �aAb �Oc0d��

e �  �aAb �Oc9f.M < �X���gD;�2,	��*�,	�0#%���@!	�05�!	��� $ '�h F�i\jlk #%3�P.mn-/&;�+*Q&;�����@!�&�( '(!��"'�+,'$!$61+/')6�&,':��#�+(!�% �
������,	�\��,	�\#S�=o \ B &U-R$.#0��p)�;-R�V#S*6�0-��YqQ�0#]� # &�����r@3����@!%3�� % ��-/!%� &��C� 4 &;,]�=�Q#J!R����-���M�!	���2#%�0-�&���5 \ B=&.-R$
s (A,%&;�t!	&�*+!	&^P6&�!S!	&��Vu]5�����&�!%�0#��W,	�0r@3��0#S!�(A&�,�*���,R���+��!%��,),%��(A,%�9#S���+�0�;!9M�DU�1� n v.vUv - 7 ����57!%���2!%��� ,R5
��o.*�,%�9#%#%�0#�!	��� < ���Y!�(A&;,\����&�!%�=qQ-0�`!%� &��>&�(�!%���W����54&�([,%��(A,%�9#S���7�0�@!�3Q#S� ��:Nw/x9yE�

z4{U|~}.�g��� ) w D w���yE���`��yA���`y�yA��w��%w^�1�^�6�4� ��� �Y�;��y�������y��+����xgw���� ��� �`�6w � w�x`w � �J�7�`�������%�����/�`���
����h4� iOjlk�� ���\���`�lw/�Qy����������@�Vy��.�1� � �`� � � � wR���Vy�� � �%�� )��wR�4¡R�0¢@w/�X���NyA��w^���6w£���`�l�g¤����6�7�E��� � w
� ������yn�`yE���`�¥�`�~yA��wV��y���w/�����`�l��� j ��w+¦ aAbG§_¨�© ���%�R���.� � � � wR�`��yn�`�V� ��� �` [��yn�N��w�ª]�lwT�T�.��w/�%��� � � � �S�
«\� � �	¬>� �`�Qy������6w��R�R¤] G�U� � ���� � xgw/�?y��.�1���6�%�;¡ � w����

®A¯�°C®�±



� � � � �U�%���6���U� h �9��w � ���@�'�S���8x0������� � ���8� � �.��y�w � y��.�	w �X�U� ���@�+¦ aAb�§_¨G© K;K

active_ID

timedout

end_processing

board

buff1

buff2

evt

active_ID

timedout

end_processing
active_block

(end_processing,active_block
) := CONTROL{PID,NB_BLOCK}(
              active_ID,
              timedout)

active_block

board

buff1

buff2

evt

(| COMPUTE{}(active_block,buff2,
             evt,board,buff1) |)

� � :�3�,	�+c0d����
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active_block

buff2

evt

board

buff1

rep1

(| trigger0 := when (active_block=0)
 | rep1 := SET_DATE{}(when trigger0)
 |)

(| trigger1 := when (active_block=1)
 | ret1 := SEND_BUFFER{1}((var buff2) when trigger1,99999.0,2,10.0)
 |)

(| trigger2 := when (active_block=2)
 | ret2 := WAIT_EVENT{1}((var evt) when trigger2,20.0)
 |)

diag_area

diag_size

(| trigger3 := when (active_block=3)
 | (diag_area,diag_size,ret3) := READ_BLACKBOARD{1}((var board) when trigger3,2.0)
 |)

(| trigger5 := when (active_block=5)
 | ret5 := SEND_BUFFER{1}((var buff1) when trigger5,(var rep2.Message_Area) when trigger5,(
                          var rep2.Message_Size) when trigger5,10.0)
 |)

rep2

(| trigger4 := when (active_block=4)
 | rep2 := COMPUTE_POS{}((var rep1) when trigger4,(var diag_area) when trigger4,(var 
                         diag_size) when trigger4)
 |)
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active_ID

timedout

end_processing

active_block

(| trigger := active_ID=PID
 | z_active_block := active_block$1 init (−1)
 | z_active_ID := active_ID$1 init PID
 | active_block := (z_active_block when (z_active_block=3) when (not (z_active_ID=PID))) default (0 when (
                   z_active_block=(NB_BLOCK−1))) default (z_active_block+1)
 | active_block ^= when trigger
 | end_processing := when (active_block=(NB_BLOCK−1))
 |)
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active_partition

initialize

global_params

end_processing1

POSITION_INDICATOR{1,6}

end_processing2

FUEL_INDICATOR{2,6}

active_ID

end_processing3

PARAMETER_REFRESHER{3,6}

board

buff2

buff3

s_port

evt

sema

CREATE_RESOURCES{}

initialize

active_ID

timedout

(| (active_ID,timedout) 
   := PARTITION_LEVEL_OS{
   ...}(...,...,...)
 | end_processing := 
   end_processing1 ^+ 
   end_processing2 ^+ 
   end_processing3
 |)
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