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Waiting

SuspendedPlanning

Active

FailedDone
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StartPlan
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Plan
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Restart
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Commit

Done Failed

transaction STD_AbortTrans( Task : STD_TASK) =

((Task.State in ("Active" or "Suspended" or "Planning"))

and ((Task.=ToParent=> : STD_TASK.State = "Active")

or Task.IsRoot ) )

& for all t : STD_TASK := Task.=CurrentChildren=> : STD_TASK do

choose

when (t.State in ("Active" or "Planning" or "Suspended"))

then

STD_AbortTrans ( t )

else

skip

end

end

& Task.State := "Failed"

end;

i) ii)

����� ����� vrbjO�b`S°ba]jO�TY_aXcb`X[flTª¡uXJO�m�]jO�q$O�Tp¡�X[b`_%gLf�]`q
O�k²_aoESGQGXc¹pQGO�b`X[flT

ÖuB)=��������,#,;� =�8��5?­B^I�H£@rØ?KLÖu;²<�åX�%@uB^@uÜ¯I�Ø?I�B^<¢KL;©Ø?ÕMB^;ñ@4B^I'D�Öu;=;MI�D�Ø?I�Ù�ÚpK£@���#���#:=,8��5?
B?I�HL@4Ø?KLÖu;=<�å

Ô ÖßD�Öu;²<jK£<`Ø^I�;YØ?HLè·Üª@4;MKLÛMÕMH£@rØ^Ià@4;²ÙõI�;²@uD Ø�@ñØG@u<?ëß;=I�Ø�é(@ø<jI�Ø®Öu×
ÖuÛ�I�BG@rØ?KLÖu;²<'×îÖAB
I�ÙEKJØ?KL;M>Ý@u;=Ù+I�ìpIlD�ÕEØ^KJÖA;í@4B^I7<?Û�I�D�K �=IlÙ­@u<AT�� ����� $��*���B'���O%�  %��$ !#O��Z'!@4;=Ù+Û=B?ÖED�IlÙEÕMB^I�<!Ö4×
Ø?FMIl<jIAå Ô @u<?ë�;MI�Ø^<�D�@4;ªç�I�I�ÙEKJØ?IlÙ¯çpè�KL;AØ^B?ÖEÙEÕ²D�KL;M>�;MI�ê·I�;AØ^KwØ^KJIl<�@4;²Ù¯B?I�HL@4Ø?KLÖu;=<?FMKLÛ=<,KJ;YØ^Ö
Ø?FMI�;=I�Ø´ÖAB�çpè�B^I�Ü¯ÖrÚpKJ;M>�<?ÖuÜ¯Iuå�?¢Û²I�B^@4Ø?KLÖu;=<)Ø^Ö
I�ìEI�D�ÕEØ?I�@6ØG@u<?ë�;MI�ØWÙEIl@4HMIAå >²åuê(KJØ?F¯Ø?F=I
DGF=@4;M>AIWÖu×=ØG@u<?ë�<`ØG@rØ^I�<,@4;=Ù�Ø?F=I°Ø?ÖuëAI�;7>A@4Ü¯IPç²I�Ø`êWI�I�;7Ø^@A<jëE<�å���HLI�@u<?IP;MÖ4Ø^I´Ø^F=@rØ�IlÙEKwØ^KJ;=>
@4;=ÙÝI�ìEI�D�ÕEØ?KLÖu;ÝÖ4×�Ø^@u<?ëª;MI�Ø^<°@4B^I¢ç�Ö4Ø^F®ÙMI�<^D�B^KJç�I�ÙÝÕ=<?KJ;M>¯@7ÕM;MKJ×îÖuB^Ü÷Ü¯I�DGF=@u;MKL<?Ü�å Ô FMKL<
@4HLHJÖrê�<PÕ=<°Ø^Öª<jÛ�I�D�Kw×îè¬Ø?FMI�KL;YØ?I�B?Ø`ê(KL;MI�Ù®I�ÙMKwØ^KJ;M>ª@u;=Ù®I�ìEI�D�ÕEØ?KLÖu;®Ö4×)Ø^@A<jë';=I�Ø^<��Aå

Ô FMI+I�ìEI�D�ÕEØ?KLÖu;²@4H�<?I�Üª@4;YØ?K£D�<¯Öu×±ÙMèY;²@4Ü¯KLD®ØG@u<?ë ;MI�Ø^<¬@uB?I�ç=@A<jIlÙ2ÖA; " ODO��Z,��*��$ !S�UT
'M$&��$&,< %�6"���!S�-, ' å>�´ÚuI�B^è©Ø^@A<jëñF²@u<¯@�HJKJ×îI�D�èpD�HJI+ÙEI�Ø?I�B?Ü¯KL;MI�ÙøçpèñØ?FMI+<jØ^@4Ø?I®Ø?BG@4;=<?KJØ?KLÖu;
ÙEKL@u>uBG@4ÜðÙEK£<jÛMH£@\èuIlÙ¯KJ;ÝÛ=@4B?ØWKS5´Ö4×X	)KJ>AÕMB^I�/=å Ô FMI±<`ØG@rØ^I¢ÙEK£@4>AB^@uÜ$K£<�×îÖAB?Üª@uHJHLèª<jÛ�I�D�K��=IlÙ
KJ;P�F;@?A9A;@�WC®çpè�<jÕMÛ=ÛMHJèpKL;M>Ý@u;­@rØ?Ø?B^KJçMÕMØ?I $	� 6 � 4 ×îÖuB¢Ø?F=I�;MÖEÙEIVD�H£@u<^<
��#,$% �@4;=Ù�çpè
<jÛ�I�D�Kw×îèpKL;M>'@¯<jI�Ø°Öu×�Ø^B^@u;=<^@uD Ø^KJÖA;=<�éYÖA;MI6×îÖuB(Il@uDGF�<`ØG@rØ?I±Ø^B^@u;=<?KwØ^KJÖA;iå

CpÖuÜ¯I±<`ØG@4;=ÙM@uB^Ù¬ç²I�F=@\ÚpKJÖABWÖu×)ÙEèp;=@uÜ¯KLD!Ø^@A<jëª;MI�Ø^<°K£<(ÙEI��²;MI�ÙÝê(KwØ^FÝB^I�<?Û�I�D ØPØ?ÖVØ^FMKL<
<`ØG@rØ?I6Ø^B^@u;=<jKJØ?KLÖu;�ÙEK£@4>AB^@uÜ®å


 CYØ^@4Ø?I6Ø?BG@4;²<jKJØ?KLÖu;=<PÜª@\èªKL; &=ÕMI�;=D�I6Ø?F=I±D�Öu;YØ?I�ìpØPÖu×iØ?FMI6ØG@u<?ëªÛ²I�Bj×îÖAB?Ü¯KL;M>�Ø^FMI�<`ØG@rØ^I
DGF=@4;=>uIuå�:�ç�ÖuB?Ø?KLÖu;©Ö4×�@®Ø^@A<jëàHJIl@uÙM<�Ø?Ö+Ø^FMI¬@4ç�ÖuB?Ø?KLÖu;©Öu×°@uHJHWÖ4×(KwØG<
<?ÕMçEØ^@A<jëE< 1eD ×`å
Û=@4B?Ø(KJKS5 éK	�KL>uÕ=B?IA/U5�å


 :�HLH,I�ÙEKJØ?KL;M>�@4;=ÙíI�ìEI�D�ÕEØ?KLÖu;­ÖAÛ²I�B^@4Ø?KLÖu;=<¢@4B^I7ÙEI�Û²I�;=ÙEI�;AØ±Öu;íØ?FMI¯D�Õ=B?B^I�;YØ6<jØ^@4Ø?I7Ö4×
Ø?FMI'Ø^@u<?ë+Ø^Ö­ç²IªÜª@u;MKJÛ=ÕMHL@4Ø?IlÙàÖAB
KJØ^<�Û=@uB?I�;YØ�Ø^@u<?ë�å�?¢Û²I�B^@4Ø?KLÖu;=<6×îÖAB
I�ÙMKwØ^KJ;M>²éiHLKJëAI
KJ;²<jI�BjØ^KJÖA;íÖ4×P@';MI�êùÙM@rØG@%&=Örê�é�D�@u;íÖA;MHJè�ç�I¯I�ìEI�D�ÕEØ?IlÙ­KJ×�Ø?FMI¯Û=@uB?I�;YØ!Ø^@A<jë+Öu×�Ø?F=I
<jÕ=çM;MI�Ø±KL;�ïYÕMIl<`Ø^KJÖA;­KL<±D�ÕMB?B^I�;YØ^HJè�KL;à<jØ^@rØ^I�<7���
� 4���� � � � �5/ �'ÖuB &�� 6 �
� � ����éMê(FMKLHLI
ÖuÛ�I�BG@rØ^KJÖA;=<¢×îÖuB±Û²I�Bj×îÖAB?Ü¯KL;M>'Ø^FMI¯Ø?ÖAëuI�;í>A@uÜ¯I7D�@u;àÖA;MHLè+ÖuÛ�I�BG@rØ?IVÖu;íØ^@A<jëE<6ç²I�KJ;=>
KJ;+<jØ^@4Ø?I<# 2 � ����4 å


 Ô @A<jëE<
D�@4;©Öu;=HJèàç²I®@uD Ø^KJÚr@4Ø?I�Ù�KJ×�@4HLH´ÛMB^I�ÙEIlD�Il<?<?ÖuBG<6HJI�×½Ø7<`ØG@rØ^I�? 6�� � � ���­@4;=Ù©D�@u;
Öu;MHLè'ç�I
D�ÖAÜVÜ¯KJØjØ^I�Ù®Kw×�@uHJH�ÛMB^I�ÙMI�D�Il<?<?ÖuBG<WF=@\ÚuI±ç�I�I�;+<?Õ=D�D�I�<^<`×îÕ=HJHLè¬D�ÖAÜ¯ÛMHJI�Ø?IlÙ�å

�a;+ÖuBGÙEI�B(Ø^Ö'@4HLHJÖrê ×îÖuB!Ø?FMI�F=@4;=ÙMHJKL;M>'Öu×%ÙMèY;²@4Ü¯KLDué=;MÖA;EÞa@4;YØ?K£D�KLÛ=@rØ^I�Ù�<?KwØ^Õ=@rØ^KJÖA;=<�KL;
Ø?FMI�Ü¯ÖEÙEI�Heé4I�ÚuI�B?è�<jØ^@4Ø?I°Ø^B^@u;=<jKJØ?KLÖu;ª@u;=ÙVI�ÚuI�B?è�ÖuÛ�I�BG@rØ?KLÖu;VK£<,×îÖuHLHJÖrêPI�ÙVçpè7@u;¯I�ÚuI�;YØ 1eD ×`å
$ 4 � 0 #�� /%. �YÞ¥<jØ^@4Ø?I�ÜVI�;YØ´KJ;<	)KJ>AÕMB^I /²éMÛ=@uBjØ(KLK 5�å
� ú f�]�OÝ¡uS^bjO�X[k[S ¡í¡ASG_aQ^]`X[oub`Xwf�Tàf�Tíb`RAS7tA_aSVf�g°m�]jO�oYR+ba]jO�TA_¥g£f�]`q
O�b`X[flTA_±¶�X[b`RAX[Tíb`RAS�gLf�]`q
O�k
_aoESGQGXc¹pQGO�b`X[flTªf�gi¡uduTpO�q�X[QPbjO�_a¸
TYS?b`_´_aS^S�� û��



�àI¢ÛMB?Il<jI�;YØ?I�ÙªØ?FMI¢Ü¯@uKJ;'×îI�@rØ^ÕMB^I�<WÖ4×�@
>AI�;MI�B?K£D(ÛMB^ÖED�Il<?<´ÜVÖEÙEI�HeåU�a;¬ÖAB^ÙMI�B%Ø^Ö�Üª@4;EÞ
@4>uI6@�D�I�B?Ø^@4KL;'ÛMB^ÖED�Il<?<�éAÙEÖAÜª@4KL;EÞ¥<?Û�I�D�K �²D!ëY;=Örê(HJIlÙE>uI¢F=@u<´Ø?Ö7ç²I6ÛMB^ÖrÚYK£ÙEIlÙ�åY: ÙEÖAÜ¯@uKJ;MÞ
<jÛ�I�D�K��²D�ÛMB^ÖpD�I�<^<!<jØ?B^Õ=D Ø^ÕMB^I�KL;AØ^B?ÖEÙEÕ²D�I�<¢;MI�ê¿Ø^@u<?ë+@4;=Ù­Û=@4BG@4Ü¯I�Ø^I�B(Ø`èpÛ�I�<±@4;²Ù+B?I
�=;MIl<
Ø?FMI�>AI�;MI�B?K£DPB?I�HL@4Ø?KLÖu;=<?FMKLÛ�Ø`èpÛ�I�<�å6��B^ÖED�Il<?<,ç�I�F=@\ÚpKLÖuB%F=@A<,Ø?Ö�ç�I�ÙEI
�=;MI�Ù¯KL;VØ?I�B?Üª<%Öu×�I�ìpÞ
I�D�ÕMØ?KLÖu;=@uH�D�Öu;=<jØ?BG@4KL;YØ^<WKJ;ÝB?I�HL@4Ø?KLÖu;ªØ^Ö
Ø?F=I6>AI�;MI�B?K£D�<jØ^@4Ø?I±ÙEKL@u>uBG@4Üð@4;=ÙÝ<jÛ�I�D�K���D!I�ÚuI�;YØ?Þ
F=@4;=ÙMHJI�B^<�å Ô FMI�×îÖAHJHLÖrê(KJ;=> <jIlD Ø?KLÖu;·ê(KLHJH¢<jFMÖrêæFMÖrê*Ø?FMK£<'@AÙM@4ÛEØG@rØ^KJÖA;ßÖu×¢Ø^FMI­>AI�;MI�B?K£D
ÛMB?ÖED�I�<^<WÜ¯ÖEÙEI�H�D�@u;Ýç�I
@uD�D�ÖuÜ¯ÛMHLK£<jFMIlÙ�å

� � 
pÓ?Ì��������
	GÏ�Î��íÎMÏ(Ò � 
 

� Ï°Ð���� � ���±Ì!ÓaÍMÓjÏ´Ì

\+ÖEÙEI�HLKJ;=>�ÙEÖuÜª@uKJ;EÞa<?Û²IlD�K �²D�ÙEI�ÚuI�HLÖuÛ=ÜVI�;YØ�ÛMB?ÖED�I�<^<jIl<%ç=@u<?I�Ù¯ÖA;'ÙEèp;=@4Ü¯K£D°Ø^@A<jëV;MI�Ø^<�çpè
I�ìpØ?I�;=ÙEKL;M>�Ø?F=I!Ü¯I�ØG@�Ü¯ÖpÙMI�H � <W<jÛ�I�D�K��²D�@rØ^KJÖA;ªKL<W@�B^@4Ø?FMI�B%Ø?IlÙEKLÖuÕ=<�Ø^@u<?ëÝáJâ��4ä{åU�´<?Û²IlD�K£@4HLHJè
×îÖuB¯<jÖAÜVI�Öu;MI¬ê(FMÖ­K£<�;MÖuØV@u; I�ìEÛ�I�B?Ø7Öu;2>uBG@4ÛMF©Ø^B^@u;=<`×îÖAB?Üª@4Ø?KLÖu;=<�ç=ÕEØ¯@u; I�ìEÛ�I�B?Ø7KL;
Ø?FMI!Ø?I�DGF=;MKLD�@4H�ÙEI�ÚAI�HLÖuÛMÜ¯I�;AØPÙEÖuÜª@4KL;iéY@
D�ÖA;=<jK£ÙEI�B^@uçMHJI¢@4ç=<jØ?BG@uD�Ø?KLÖu;V×îB?ÖAÜùØ^FMI6ÕM;=ÙEI�B?HLèYÞ
KJ;M>ÝÜ¯I�DGF=@u;MKL<?Ü F=@A<�Ø^Ö¬ç�I�×îÖAÕM;=Ù�å-� FMKLHJI¯<jØ?B^Õ=D Ø^ÕMB^@uH�Ü¯ÖEÙEI�H,ÙMI��=;MKJØ?KLÖu;�D�@u;í@rØ6HJIl@u<jØ
Ø^@4ëAI¢Û=HL@AD�I6KJ;®@7<jØ?BG@4KL>uFYØj×îÖAB?ê°@4BGÙVÜª@4;M;MI�B°çYèªI�ìpØ?I�;²ÙEKJ;=>7Ø^FMI6>uBG@4ÛMF¬<^DGFMI�Ü¯@=éYØ?FMI�B?I6KL<
;MÖ�KJ;YØ?Õ=KwØ^KJÚAIªÜ¯@uÛMÛMKL;M>�ç²I�Ø`êWI�I�;àØ?FMIªD�Öu;=D�I�ÛEØG<±Ö4×°ç²I�F=@\ÚpKJÖAB^@uH�Ü¯ÖEÙEI�H�ÙMI��=;MKJØ?KLÖu;ñ@u;=Ù
�>;@?A9A;@�WC ��HL@u;M>uÕ²@4>uI�D�Öu;=<jØ?B^Õ=D�Ø^<�å
	MÖAB�Ø?FMK£<�B?Il@u<?Öu;6KwØ)KL<�;MI�D�I�<^<?@uB?è(Ø^Ö�ÛMB^ÖrÚpKLÙEI�@�ÜVÖEÙpÞ
I�HLKJ;M>­Ø?ÖpÖuH�ê(KJØ?F=KJ;ñØ^FMI¬:����´:���Þ¥I�;pÚpKLB?ÖA;MÜ¯I�;YØ�Ø?F=@4Ø7@4HLHLÖrê�<
@�;MÖu;MÞ{I�ìpÛ�I�B?Ø�ÖA;�>AB^@uÛMF
Ø?BG@4;=<j×îÖuB^Üª@rØ?KLÖu;²<6Ø?Ö­Ü¯ÖEÙEI�H°@�ÛMB^ÖED�I�<^<�å Ô Ö­Ø?FMK£<�I�;=Ù©êPI'Õ=<?IªØ?FMI2[�;MK �=I�Ù \+ÖEÙEI�HLKJ;=>
]�@4;=>uÕ=@u>uI 1#[�\P]�5 å

����� �������� !��"$#&%�')(+*-,�./�0�21/ !34�5.�376
#98�./:2�<;>=?3�@A��1/1B')��.�#&')3�C��0D

Ô FMI�[�\^]øKL<¢;MÖ4Ø�ÙEIl<jKL>u;MIlÙ+KL;àD�ÖA;E×îÖuB^Üª@4;=D�I
ê(KJØ?FíÖAÕMB6ÛMB?ÖED�I�<^<!Ü¯I�ØG@'Ü¯ÖEÙEI�H{å Ô FpÕ=<�é
êWI°êPÖuÕMH£ÙVHJKLëuIPØ?Ö�B^I�<jØ?B^K£D Ø,Ø?FMI@[�\^] � <%H£@4;M>AÕ=@4>AIPD�Öu;=<jØ?B^Õ=D�Ø^<)Ø?Ö�Ü¯Il@4;MKL;M>4×îÕ=HEÖu;MIl<,ê(KwØ^F
B?Il<jÛ�I�D�Ø¢Ø^Ö¬ÖuÕ=B6@uÛMÛMHLKLD�@rØ?KLÖu;àÙEÖuÜª@4KL;iå ��ÖrêPI�ÚAI�BléEØ?F=I [�\^]ßÙEÖpI�<¢;MÖ4Ø±ÛMB^ÖrÚYK£ÙEI�@¬×îÕMHLHwÞ
&=I�ÙE>AI�Ù�Ü¯I�ØG@ªÜ¯ÖEÙEI�HLKJ;=>'× @uD�KJHLKJØ`èuåK�¢I��²;MKJ;=>Ý@ªÜ¯I�ØG@ªÜ¯ÖEÙEI�H)D�@4;+ÖA;MHLèÝç�I7@ADGFMKJI�ÚuIlÙÝçpè
I�ìpØ?I�;=ÙEKL;M>�Ø?FMI2[�\^] � <�Örê(;©Ü¯I�ØG@�Ü¯ÖpÙMI�H{é�ê(FMK£DGF©êWÖAÕMHLÙ�B^I�<?ÕMHJØ
KJ;ñ@J[�\P]�Þ¥Ú\@uB?K£@4;YØlå
Ô FMIíÖA;MHJè·ê°@\è2Ø^Öø<?Û²IlD�KJ×îè @ Ü¯I�ØG@ Ü¯ÖEÙEI�H6KJ; D�Öu;M×îÖuB^Ü¯@u;=D�Iíê(KwØ^F Ø?FMI [�\P] K£<'Ø^Ö
ÙEI��=;=I%' $ ,��*,MO�$ ���B,�'P@u;=Ù "MO��Z'M$��*��!S�Z$.'WÖu;®Ø^FMI�<?Iuå�:µ<`Ø^I�B^I�Ö4Ø`èpÛ�I�KL<!@ªÚpKJB?Ø?Õ=@uH�Ü¯I�Ø^@¬D�H£@u<^<
B?I
�=;MKL;M>ªÖu;MI�Öu×_[�\^] � <(Örê(;�Ü¯I�ØG@ªD�H£@u<^<jIl<(@4;=ÙÝØ?FpÕ=<�I�;=@uçMHJIl<�@VÜ¯ÖpÙMI�HLI�B(Ø^Öª>uKLÚuI±Ø?F=I
<`ØG@4;=ÙM@uB^Ù7Ü¯ÖEÙEI�HLKJ;=>�I�HLI�Ü¯I�;YØ^<%@AÙMÙEKJØ?KLÖu;=@uH=<?I�Üª@4;YØ?K£D�<�å���B^ÖrÚpKLÙMKJ;M>6D�ÖA;=<`Ø^B^@uKJ;YØG<,HJIl@uÙM<)Ø^Ö
@¢B^I�<jØ?B^K£D Ø?KLÖu;�Ö4×²Û�ÖA<^<?KJçMHLI(ÙEK£@4>uBG@4Üµ<jØ?B^Õ=D Ø^ÕMB^I�<�å([¢<jKL;M>�<jØ?I�B^I�ÖuØ`èpÛ²Il<�×îÖAB,ÜVI�Ø^@6Ü¯ÖEÙEI�HLKJ;=>
KL<�;MÖ4Ø)ÚuI�B?è±<?@4Ø?K£<`× @AD Ø^ÖuB^èué�<?KL;=D�IWÜ¯@u;pè6<?èp;AØG@uD�Ø?K£D�@4Hp@4;²Ù
<jI�Üª@4;YØ?K£D�@uHAD�ÖA;=<jØ?BG@4KL;AØG<iD�@u;M;MÖuØ
ç²I'I�ìEÛMB?Il<?<?I�ÙiåX��ÖrêPI�ÚAI�Blé�Ø?FMK£<�ê°@\è­Öu×FEHG Ü¯I�Ø^@+Ü¯ÖEÙEI�HLKL;M>AE��iKL<7D�ÖA;E×îÖuB^Üª@4;YØ
ê(KwØ^FñØ?F=I
? \P9 � <°Û=B?ÖAÛ²ÖY<?@uH²Ø^Ö'ÙEI��²;MI [�\^]©I�ìYØ^I�;=<?KLÖu;=<�áJâD0rä{åM:µD�ÕEØ?ÖAÕEØ�Ö4×�Ø?FMI�I�ìYØ^I�;=<?KLÖu;®Õ=<jIlÙ
×îÖuB(ÖuÕ=B(ÜVÖEÙEI�HJKL;M>ª@4Û=ÛMB?ÖY@uDGFÝKL<�ÙMI�<^D�B^KJç�I�ÙÝKJ;®Ø^FMKL<!<jIlD Ø?KLÖu;�å

	�KL>uÕ=B?IW0'K 5!ÙEK£<jÛMH£@\èE<¢@ªØ^@4ç=HJI7ê(KwØ^F­Ø?F=I7Õ=<?I�Ùí<`Ø^I�B^I�Ö4Ø`èpÛ�I�<¢@4;=Ù�Ø^FMI7<?èpÜ�ç�ÖuH£<!B^I�ÛMÞ
B?Il<jI�;AØ^KJ;=>¯Ø?FMI�ÜæKL;^[�\P] ÙEK£@4>uBG@4Üª<�åZ[�\P] � <�Ü¯I�ØG@'D�H£@u<^<�EuD�HL@A<?<IEVKL<!B?I
�=;MIlÙ�çYè®Ü¯I�ØG@
D�H£@u<^<jIl<�×îÖABKJMLONQPué�RTSAU�V�J6@4;=ÙXWHV/JYUAV/J!Û=@uB^@uÜVI�Ø?I�B¢@4;²Ù7Z\[�L�] R ^QL/JIR W_SªD�HL@A<?<?I�<�å��a;à@uÙ=ÙEKwØ^KJÖA;
[�\^] � <7Ü¯I�Ø^@íD�H£@u<^<`E4Û²@uDGër@4>AI�E®KL<7B^I��=;MIlÙ�Ø?Ö�D�@rØ^I�>AÖuB^K � IªÛ=@uDGër@4>AI�<±B^I�H£@rØ^I�Ù�Ø?ÖíØ?FMI�KJB
D�Öu;YØ^I�;YØ�å9a�@uB?KLÖuÕ=<°<jØ?I�B?I�Ö4Ø`èpÛ²Il<W@uB?I6I�<jØ^@uçMHLKL<?FMI�Ù¬Ø?ÖªÙEK£<jØ?KL;M>uÕMK£<?FÝç�I�Ø`êPI�I�;®ÙEKcb�I�B^I�;YØ�@u<jÞ
<jÖED�K£@rØ^KJÖA;=<�å Ô FMI6D�Öu;²<`Ø^B^@uKJ;YØ^<�Ø?F=@4ØWF=@\ÚAI(Ø?Ö7FMÖuH£ÙªÖA;ªØ?FMIl<jI6@u<^<jÖED�KL@4Ø?KLÖu;'<?ÕMç�D�HL@A<?<?I�<W@4B^I
ÙEI��=;=I�Ù®KJ;+@¯<?I�Û=@uB^@4Ø?I¢Ø^@4ç=HJI�KL;J	�KL>uÕ=B?I807KJKS5 å



����� ���=� vrb`S^]`SGf�beduoESG_%f�g�b`RAS°U º »®S *ub`S^TY_aX[flT

Ô FMI¬ØG@4çMHLI�ÙEI��=;=I�<7Ø?FMI�<?ÖuÕMBGD�I®@4;=Ù Ø^@4B^>uI�Ø�Ø`èpÛ�I�<VÖ4×!@A<?<?ÖED�K£@rØ?KLÖu;²<7D�@4B^B?èpKL;M>+Ø?F=I
>uKLÚuI�;�<`Ø^I�B^I�ÖuØ`èYÛ�Iuå�:¢ÙMÙEKJØ?KLÖu;=@uH�D�Öu;YØ^I�ìpØ±<?I�;²<jKJØ?KLÚuI¯D�ÖA;=<`Ø^B^@uKJ;YØG<6D�@4;àç²IªÙEI
�=;MI�ÙàÕ=<?KJ;=>
Ø?FMI � #��
,M"
$�� O��B' $��*��!S�K$WVX���UT6YZ�
TU, 1 ?�� ]�5àáwâ��lä±ê(KLDGF KL<®Û=@uBjØ®Ö4×
Ø^FMI [�\^]�å�CpKL;=D�I
ÕM;=ÙEI�B^<jØ^@u;=ÙEKL;M>�Ø?F=I�<?I¢D�ÖA;=<jØ?BG@4KL;AØG<%B^I�ïYÕMKLB?Il<�@
ÙEI�Ø^@4KLHLI�Ùªëp;MÖrê(HLI�ÙE>AI(Ö4×�Ø?F=I�[�\P]­Ü¯I�ØG@
ÜVÖEÙEI�H�Ø?F=I�èÝ@uB?I6ÖuÜ¯KJØjØ^I�Ù®FMI�B^Iuå

���	� 
�.Q=���@ .��2=?#HDF;>=?3�@ �01/1 ')3�C���D � ��� �2 !.� �3 �

�a;�ÖAÕMB�@uÛMÛMB^ÖA@uDGFíØ?FMI2[�\^]·K£<�Õ=<?I�Ù�×îÖAB�ÛMB?ÖED�I�<^<±ÜVÖEÙEI�HWÙEI
�=;MKJØ?KLÖu;iå�;(I�<?ÕMHJØ?KL;M> �"� O��
" ,�'M'  %OD�6,
QX�6,.L��Z!S$ !#O��Z'�Ø?FpÕ=<(@uç=<jØ?BG@uD ØW×îB?ÖAÜ÷@�Ü7ÕMHJØ?KJØ?Õ=ÙEI�Öu×�KL;=<`ØG@4;=D�I¢HLI�ÚAI�H�Ø^@A<jëª;=I�Ø^<
1 @4;�I�ìE@uÜ¯ÛMHJI�Ö4×,ê(FMKLDGF�ê°@u<(Û=B?Il<jI�;AØ^I�Ù®KL;+CEI�D Ø^KJÖA;P365�å=:µÛMB^ÖED�I�<^<°Ü¯ÖEÙEI�H)ÙEI��=;=KwØ^KJÖA;	� <
<`Ø^B?Õ=D�Ø?ÕMB^IÝD�Öu;=<?K£<`ØG<�Öu×(Ø^@u<?ë�é�Û²@4BG@4Ü¯I�Ø^I�B7@u;=ÙñB^I�@uHJK � @4Ø?KLÖu; D�H£@u<^<?I�<V@4;=Ù©Ø^FMI�KLBVÚ\@uB?KLÖuÕ²<
KJ;YØ?I�B^ÙMI�Û�I�;=ÙEI�;=D�KLI�<�å
�WÖu;²<jIlïAÕ=I�;YØ?HLèué%êPI�Õ=<jIJ[�\^] � <^"�Q��('M'J��!#�
T$�*�� W'VØ?Ö©Ü¯ÖpÙMI�H(Ø^FMKL<
<`Ø^B?Õ=D�Ø?ÕMB^Iuå

�WÖu;=D�I�ÛEØ^Õ=@4HLHJèAé�êWIªÙEK£<`Ø^KJ;=>uÕMK£<jFñ@ÝØ^@A<jë3� <�!S�Z$&, �����E" ,±×îB?ÖAÜ KwØG< �*,M��Q�!�� ��$.!#O��=å Ô FMI¯KJ;EÞ
Ø?I�B?× @uD�I¬ÙEI
�=;MI�<V@�ØG@u<?ë�� <�D�Öu;YØ?BG@uD�Ø�<jÕ²DGF2@u<�KwØG<
Û=@uB^@uÜVI�Ø?I�B�ÛMB^Ö��=HLI¬@u;=Ù©KwØG<�I�ìpØ?I�B^;=@uH
ç²I�F=@\ÚpKJÖAB�å��¥ØP@4ç=<jØ?BG@uD�Ø^<,×îB^ÖuÜ$Û²ÖY<?<?KJç=HJI�B^I�@uHJK � @4Ø?KLÖu;=<�érÖu;=I�Ö4×�ê(FMK£DGF'D�@u;Vç�I!<?I�HLI�D�Ø?I�Ù¯çpè
Ø?FMI
D�ÖuB^B?Il<jÛ�Öu;=ÙMKJ;M>¯@uD�Ø?ÖAB�� Iuå >=åM@VÛMB^Ö�G`I�D�Ø(Ü¯@u;=@4>AI�B
� @4Ø°I�;=@uD�Ø?Ü¯I�;YØ(Ø^KJÜ¯Iuå

	�KL>uÕ=B?I�ó©<jFMÖrê�<VØ^FMI�KJ;YØ^I�B?× @uD�I�Öu×!Ø?F=I�Ø^@u<?ë2D�HL@A<?<�� [��O[ ] W_U��0W�� J�� L Z [����ON J [�� @4Ø
Ø?FMI7Ø?ÖAÛiå Ô FMIV<?FMÖrê(;­KL;YØ?I�Bj× @AD�I7D�Öu;=<?K£<`ØG<!Öu×%Ø?FMIVØ^@A<jë+D�HL@A<?<6@4;=Ù­KwØG<6D�ÖuÜ¯Û�ÖA<?I�Ù+KL;MÛMÕEØ
@4;=Ù©ÖAÕEØ?ÛMÕMØ�Û=@4BG@4Ü¯I�Ø?I�B7D�H£@u<^<jIl<�å��P@uB^ÙEKL;=@uHJKJØ?KLI�<�Üª@\è�ç²IÝÙEI��=;=I�Ù�Ø?ÖA>uI�Ø?FMI�B
ê(KwØ^FñØ?F=I
D�ÖuÜ¯Û�ÖA<?KwØ^KJÖA;=<¬Ø?ÖßB?Il<`Ø^B?K£D ØÝØ?FMI©;pÕMÜ�ç�I�B�Öu×�Û=@4BG@4Ü¯I�Ø?I�BG<'Öu×7@2D�I�B?Ø^@uKJ; D�H£@u<^<¬ÖA;õØ?F=I
KJ;=<jØ^@u;=D�I±HLI�ÚAI�H{å Ô FMI±KJ;YØ^I�B?× @uD�I±K£<�<jØ?ÖuB^I�Ù¬KJ;+@¯<?I�Û=@uB^@4Ø?I±Û=@uDGër@u>uI! rå

:µØ^@A<jë�D�H£@u<^<!D�ÖuÜ¯Û�ÖA<?I�<�@uHJH)KwØG<!B^I�<?Û�I�D Ø^KJÚAI
B^I�@4HLK � @rØ^KJÖA;+D�H£@u<^<jIl<81 <?èpÜ�ç�ÖuHLK � I�Ù+çpè�@
ÙEÖuÕMç=HJèàB?KLÜ¯ÜVIlÙ©B?IlD ØG@4;M>AHJI(5 å�CpKL;=D�I¯Ø?FMI'KL;YØ?I�Bj× @AD�I'@4ç²<`Ø^B^@AD Ø^<6×îB^ÖuÜ�@+<jI�Ø�Ö4×°Û�ÖA<^<jKLçMHLI
B?Il@4HLK � @rØ?KLÖu;²<�é�Ø?FMI°B^I�@uHJK � @4Ø?KLÖu;�D�HL@A<?<?I�<)@4B^I´;MÖuØ)Û²@4B?Ø)Öu×=Ø?F=IPKL;YØ?I�Bj× @AD�I´Öu×�@!Ø^@A<jë�Û=@ADGër@4>uIAå
;�@rØ^FMI�B)@4;±KJ;²ÙEKJÚpK£ÙEÕ=@uHuÛ=@ADGë\@u>uI%K£<iKL;YØ?B^ÖpÙMÕ=D�IlÙ!×îÖAB�I�ÚuI�B^è�B^I�@uHJK � @4Ø?KLÖu;�D�H£@u<^<�å ;(I�@uHJK � @4Ø?KLÖu;
" h,RYS�tY_aS,f�gYb`RYS�U º »i¦ _�opO�Qj¸�O�mlS�QGflTAQGSGoub�b`fP_¥ba]`tAQ^b`tA]`S�OWou]`frQGSG_a_�q�f4¡AS^k4O�Tp¡(b`f´SGTYQGf�tA]jO�mlS
]`SGtY_aS´f�g²q�f4¡AS^kAgL]jO�mlq�SGTrb`_�¶�Xwk[kETAf�b�«ESWS *uoAkJO�X[TYS ¡�X[T±b`RYX[_)oYO�oES^] §rNñ¡AS^bjO�Xwk[S ¡
S *uoYkwO�TpO�b`X[f�T
Q O�TV«ESPg£f�tYTp¡7XwT � ü��î§



����� ���=� h�O�_a¸
X[Trb`S^]ag½O�QGS!O�TY¡�]`S O�kwX�� O�b`X[flT

D�H£@u<^<jIl<)@uç=<jØ?BG@uD Ø)×îB^ÖuÜ D�ÖAÜ¯ÛMHJI�ì7<?ÕMçMÛMB^ÖED�I�<^<,ÙEI��²;MKwØ^KJÖA;=<%@u<%<?FMÖrê(;7KJ; 	)KJ>AÕMB?I(ó=å Ô F=I�<?I
@4HLHJÖrê ×îÖuB!Ø?FMI<" O� +�ZO(' !S$ !#O��®Ö4×%Ö4Ø^FMI�B!Ø^@A<jë®D�H£@u<^<jIl<°Ø?FMB^ÖuÕ=>uF­D�ÖA;YØ?B^ÖuH &=Örê 1e<`Ø^I�B^I�Ö4Ø`èpÛ�I
����� W �
	45´@u;=Ùª×îI�I�ÙEç=@ADGë &=Örê 1e<`Ø^I�B^I�ÖuØ`èYÛ�I � ���?L � P
	45P@u<^<jÖED�KL@4Ø?KLÖu;=<�å Ô F=I6ÙEKLB^I�D Ø^KJÖA;
Ö4×MØ^FMI�<?I(@u<^<jÖED�K£@rØ^KJÖA;=<iK£<)KJ;²ÙEKLD�@rØ^I�Ù�Ø?FMB^ÖuÕM>AF�Ø?F=IPB^ÖuHLI�;²@4Ü¯I�<2N Z � @u;=Ù JYZ��=å�	=ÖuB)I�ìM@4Ü¯ÛMHLIué
Ø?FMI��TS/J [ Z �!L � [ � [QN R �_SP@u;=Ù�� � UA] [��-[ S/J��`W��_VA] [�Ø^@u<?ë±D�H£@u<^<jIl<i@4B^I´D�ÖA;M;MIlD Ø?IlÙ�çpè6@!D�Öu;YØ^B?ÖAH
&=Örê9@u<^<?ÖpD�KL@4Ø?KLÖu;øê(FMKLDGFßKL;=ÙEK£D�@rØ^I�<VØ^F=@rØªKLÜVÛ=HJI�ÜVI�;YØ^@rØ^KJÖA;øÖu×¢Ü¯ÖEÙEÕMHLI�<ªD�@4;M;MÖuØ¯Ø^@4ëAI
ÛMHL@AD�I°ç�I�×îÖuB^I°êWÖAB?ë±ÖA;V@±D�ÖAB?B^I�<?Û�Öu;=ÙEKL;M>¢ÜVÖEÙEÕ=HJI(<?Û²IlD�K �²D�@4Ø?KLÖu;VêP@A<)<jØ^@uBjØ^I�Ù+1îFMÖrêPI�ÚAI�Blé
I�ìEI�D�ÕEØ?KLÖu;­Üª@\è�ÖrÚuI�B?H£@4Û�5 å²:!;=@4HLÖu>AÖuÕ=<?HLèuéM×îI�I�ÙEç²@uDGë�KL<6@4HLHLÖrêWIlÙ+ç²I�Ø`êWI�I�;+Ø^FMI���W J J W ���
� U�� [QN J�@u;=Ù¯Ø?F=I��cS�J [ Z �!L � [ � [QNYR �HS¢Ø^@u<?ë¯D�H£@u<^<jIl<�KL;¬D�@A<jI�Öu×iI�B^B?ÖAB^<%ÙMÕMB?KL;M>�Ø?FMI!Ø?I�<jØ�åB?!×
D�ÖuÕ=B^<?IuéY×îI�IlÙEç=@ADGë'Ü¯KJ>AFAØ!@A<°êWI�HJH�ÖED�D�ÕMB(KL;�Ö4Ø?F=I�B(Û=@uBjØG<°Ö4×)Ø?FMK£<(<jÕ=çMÛMB^ÖpD�I�<^<°Ü¯ÖpÙMI�H{å

�WÖu;YØ?B^ÖuH &=Örê @u;=Ùõ×îI�I�ÙEç²@uDGë�&=Örê�@u<^<jÖED�K£@rØ^KJÖA;=<®ÙEI��=;=I�Û�Ö4Ø^I�;YØ?K£@4H�DGF=@u;M;MI�HL<®×îÖAB
ÙM@rØG@�&²Örê�é4ê(FMK£DGFVK£<%I�ìpÛ=HJK£D�KJØ?HLè�Ü¯ÖEÙEI�HLI�Ù7Ø^FMB?ÖAÕM>uFJ�6��$ � � O% +@u<^<?ÖpD�KL@4Ø?KLÖu;=<
1e<`Ø^I�B^I�Ö4Ø`èpÛ�I
� � � W �
	45,ç�I�Ø`êPI�I�;¬Û=@4BG@4Ü¯I�Ø^I�BPD�H£@u<^<jIl<�åU�¢@4Ø^@ &²Örêõ@u<^<jÖED�K£@rØ^KJÖA;=<´D�@4;'ç�I!KL;YØ?B^ÖEÙEÕ=D�IlÙ
ç²I�Ø`êWI�I�;+@4;®KJ;=ÛMÕEØ!@4;²ÙÝ@u;®ÖAÕEØ?Û=ÕEØ�Û=@4BG@4Ü¯I�Ø?I�B(D�HL@A<?<�épê(KwØ^FÝØ^FMI�ÖuÕMØ?ÛMÕEØ!D�HL@A<?<°Û=HL@\èpKL;M>
Ø?FMI¯B^ÖuHLI�Ö4×°<jÖAÕMBGD�Iuå4a%I�B?Ø?K£D�@uH%ÙM@rØG@ &=Örê$D�@4;àç²I¯ÙEI
�=;MI�Ùàç�I�Ø`êPI�I�;íØ`êWÖ®KL;MÛMÕEØ�ÖuB6Ø`êPÖ
ÖuÕEØ^ÛMÕEØ°Û=@4BG@4Ü¯I�Ø^I�BG<�å Ô FMK£<W>AKJÚAI�<�Ø?FMI�D�ÖAÜ¯ÛMHJI�ìªÛ=@4B^I�;YØ´ØG@u<?ëVØ?FMI6Û²ÖY<?<?KLçMKJHLKJØ`è7Ø^ÖV<?ÕMÛMÛ=HJè
Ø?FMI�B^I��=;=KJ;M>VØG@u<?ëp<°ê(KJØ?F®Ø^FMI�KLB�KL;MÛMÕEØ!ÙM@4Ø^@¯@4;²Ù'Ø^ÖªB?IlD�I�KLÚuI¢Ø?F=I�KLB�B?Il<jÕ=HwØG<�å

�a;'ÖuÕMBWI�ìM@4Ü¯ÛMHLI(Ø^FMI � [�N R �HS¢Ø^@A<jëVKL<P<?ÕMÛMÛMHLKJIlÙªê(KJØ?FªØ^FMI¢KL;MKJØ?K£@4H�B?IlïYÕMKJB^I�Ü¯I�;AØG<�ÙEÖED Þ
ÕMÜ¯I�;YØ�å Ô FMI�B?IAéuØ^FMI±B?IlïYÕMKJB^I�Ü¯I�;AØG<´@uB?I6@4;=@uHJè � IlÙ'@4;²Ù¬@VÙEI�<?KJ>A;ÝÙEÖED�ÕMÜ¯I�;YØPK£<°D�B^I�@4Ø?I�Ùié
ê(FMKLDGF�K£<�<?ÕMç=<?I�ïYÕMI�;YØ^HJè®<jI�;AØ(Ø^Ö¯Ø?FMI��cS/J [ Z �!L � [ � [�N R �HS�ØG@u<?ëE<�å=:�×½Ø?I�B!@4HLHiÜ¯ÖEÙEÕMHLI�<(F=@\ÚAI
ç²I�I�; KLÜVÛ=HJI�ÜVI�;YØ?I�Ù @u;=Ù·<jÕ²D�D�Il<?<j×îÕMHLHJè2Ø?Il<`Ø^I�Ù�é´Ø?FMI­B^ÕM;M;=KJ;M> <?èE<`Ø^I�Ü KL<¬<jI�;AØªØ^ÖñØ?F=I
Û=@4B^I�;YØ°Ø^@A<jë¬@A<PØ?FMI�B^I�<?ÕMHJØ(Ö4×,ÛMB?ÖED�I�<^<WI�ìEI�D�ÕMØ?KLÖu;iå



:�>A@uKJ;�é4D�@4BGÙEKL;=@4HLKJØ?KLI�<,@4B^I°Õ=<jIlÙ
Ø^Ö�B?Il<`Ø^B?K£D Ø)Ø?F=I(;YÕ=Ü�ç�I�B%Ö4×�KL;=<`ØG@4;=D�I�<,Öu×=Ø?F=I�D�H£@u<^<jIl<
@rØ�I�;=@AD Ø^ÜVI�;YØ¢Ø^KJÜ¯IuåX�a;íØ^FMI¯I�ìM@4Ü¯ÛMHLI�Ø^FMI¯;pÕMÜ�ç�I�B�Öu× � [QNYR �HSVØ^@A<jëE<6KL<±B^I�<jØ?B^K£D Ø?IlÙ+Ø^Ö
I�ìM@uD�Ø?HLè
Öu;MIAé\ê(FMKJHLI��cS�J [ Z �!L � [ � [�N R �_S(@u;=Ù � � U�] [��K[ S/J � W �_V�] [´ØG@u<?ëp<)Üª@\è
ÖED�D�ÕMB,KJ;ª@u;Yè
;YÕ=Ü�ç�I�BléEê(FMKLDGF+ÙEI�Û²I�;=ÙM<(ÖA;¬Ø^FMI�;pÕMÜ�ç�I�B!Ö4×�Ü¯ÖEÙEÕMHLI�<(Ø?Ö¯ç²I�KLÜ¯ÛMHLI�Ü¯I�;YØ?IlÙ�å

���\� � �0:2#��� !3 =?#HD ;>=O3�@ �01�1 ')3�C2�0D �������� ./ !34�

:(×½Ø?I�B%êWIPF=@\ÚAIP<?FMÖrê(;�F=Örê2@!Û=B?ÖED�Il<?<)Ü¯ÖEÙEI�HMÙMI��=;MKJØ?KLÖu;¯D�@u;�ç�I(<`Ø^B?Õ=D�Ø?ÕMBG@4HLHLè
<jÛ�I�D�K��=IlÙ
ê(KwØ^F'D�H£@u<^<�ÙEK£@4>uBG@4Üª< 1e@4;=Ù¯Û=@ADGër@4>uIl< 5)êPI(ê(KLHJH²;MÖrê2Ø^ÕMB^;ªÖuÕMB´@4ØjØ^I�;YØ?KLÖu;¯Ø^Ö
ç²I�F=@\ÚpKJÖAB^@uH
ÜVÖEÙEI�HJKL;M>²å

?¢;MI´ê°@\è6Ø?Ö±Ü¯ÖpÙMI�HE@�ØG@u<?ë�D�H£@u<^< �r<?Û²IlD�K �²D´ç�I�F²@\ÚYKLÖuB)K£<�Ø^Ö6ÙMI��=;MI8"MO��-��!S$ !#O��Z'i×îÖuB)Ø?F=I
Ø?BG@4;=<?KwØ^KJÖA;=<(Öu×�Ø^FMI�<jØ^@rØ^I
ÙEK£@4>uBG@4Ü�å Ô FMIl<jI7@4B^I¢×îÖAB?Ü7ÕMH£@rØ?IlÙ®KJ;�Ø^FMI�?�� ]ñ@4;²ÙÝÛ=B?ÖrÚpK£ÙEI
Ø?FMIÝÜVIl@4;=<�Ø?ÖíKJ; &²ÕMI�;=D�I'Ø^FMIÝê°@\èà@+Ø^@u<?ë©;MI�ØVKL<7I�ìEIlD�ÕEØ^I�Ù�å7�!Kcb�I�B?I�;YØ¯ÙEI�ÚuI�HJÖAÛMÜ¯I�;YØ
Û²ÖAHJK£D�KLI�<°HLKJëAI
D�ÖA;=D�ÕMB^B^I�;YØ°@u;=Ù®<jIlïAÕ=I�;YØ?K£@4H�I�;M>uKL;MI�I�B?KL;M>ªD�@u;Ýç�I�B^I�@4HLK � I�Ùiå

: D�ÕMØ?ÖuÕMØÝÖ4×
@ <^@4Ü¯ÛMHLIà<jØ^@4Ø?IíÙMKL@u>uBG@4Ü ×îÖAB¬Ø^FMI ��W J J W � �IV�U � [QNMJVØG@u<?ëßD�HL@A<?<¬KL<
<jFMÖrê(;�KL; 	)KL>uÕMB^I �på �¥Ø�D�Öu;YØ^@uKJ;²<�@+D�Öu;²ÙEKwØ^KJÖA;�×îÖuB±Ø?F=I'<`ØG@4B?Ø�Ø?BG@4;=<?KwØ^KJÖA;ié�ê(FMK£DGF©Ü¯@\è
ç²I
I�ìEI�D�ÕMØ?I�Ù®ÖA;MHJèÝê(FMI�;­@uHJH�KJ;MÛ=ÕEØ^<�@uB?I
@\Úr@uKJH£@4çMHLI%1½Ø^FMI�<jØ^@4;²ÙM@4BGÙ¬ç�I�F²@\ÚYKLÖuB�ÙMÖYIl<(;MÖuØ
ÙEI�Üª@4;²Ù¬Ø^FMK£< 5�å

CpKJ;²D�I°Ø?F=I(ÛMB?Il<jI�;=D�I°Öu×�@uHJHEKL;MÛMÕEØG<%Ö4×�Ø?F=I���W J J W ��� V�U�� [QNMJ�KJ×�I�;E×îÖuBGD�IlÙ�é4êPI°D�@4;¯;MÖrê
@4ÕEØ^ÖuÜª@rØ^IWØ^FMI�KLB�D�ÖA;=<?ÕMÜ¯ÛEØ?KLÖu;iå Ô F=I@[�\^]+@uHJHLÖrê�<�×îÖuB)Ø?FMI�ÙMI��=;MKJØ?KLÖu;¯Öu×�@uD�Ø?KLÖu;=<,KL;=<?KLÙMI
Ö4×�@6<jØ^@4Ø?IPØ?Ö
@uÕEØ?ÖAÜª@rØ?I°I�ìpIlD�ÕEØ^KJÖA;V<jØ?I�Û=<�å4:�;'@uD�Ø?KLÖu;¯D�@u;7ç�I°Ø?B^KJ>A>uI�B?IlÙ
çpè
I�;YØ^I�B^KJ;M>±ÖAB
çYè¯HLI�@\ÚpKL;M>7@7<`ØG@rØ?IAå Ô FMI¢<^@4Ü¯ÛMHLI¢<jØ^@4Ø?I±ÙEKL@u>uBG@4Ü Ö4×�	)KL>uÕMB^I ��HJIl@uÙM<´Ø?Ö7Ø?F=I6@uÕEØ?ÖAÜ¯@4Ø?K£D
D�Öu;²<jÕMÜ¯ÛEØ^KJÖA;ÝÖu×,@uHJH�KL;MÛMÕMØ^<(ê(FMI�;®Ø?FMI
<jØ^@4Ø?I�� � JIR �O[±KL<�I�;YØ?I�B?IlÙ�å

��ÚuI�B?è�Ü¯I�Ø?FMÖEÙ¯ç�I�KL;M>�I�ìEI�D�ÕEØ?IlÙVçYèV@6Ø^@A<jë7çYè7ÙEI�× @uÕMHwØP<jI�;=ÙM<%ÖAÕEØ´@�D�ÖAB?B^I�<?Û²ÖA;=ÙEKL;M>
I�ÚuI�;YØ�Ø?ÖÝKwØG<!ÛMB^I�ÙMI�D�Il<?<?ÖuBG<�éM<jÕ=D�D�Il<?<?ÖuBG<�é²DGFMKJH£ÙEB^I�;ié�@4;=Ù­Û=@4B^I�;YØ�å Ô FMI�Õ=;=ÙEI�B^HLèYKL;M>'Û=B?ÖuÞ
D�I�<^<¢I�;M>AKJ;MI7ÛMB^ÖrÚYK£ÙEIl<�@4;4,���,��K$	��$ � !�TDTE,��� ,M"��B���K! '  ðØ?F=@4Ø!Ø?B^KL>u>uI�B^<(Ø?FMIVI�ìEI�D�ÕEØ?KLÖu;íÖ4×
I�ÚuI�;YØ�F=@4;=ÙMHJI�B^<,KL;VØ?FMI(B^I�D�I�KLÚYKL;M>±ÖuçBG`I�D ØG<�å Ô FMI�<?I(I�ÚAI�;YØ%F=@4;=ÙMHJI�B^<,I�;=@4çMHLI°Ø^@A<jë�ÖuçHG`IlD Ø^<
Ø?ÖªB^I�@uD�ØWØ^Ö'@uD�Ø?KLÖu;=<°Û�I�B?×îÖuB^Ü¯I�ÙÝKJ;®Ø?F=I�KLB(KJ;=ÙMKJÚpK£ÙEÕ=@4H�D�Öu;YØ^I�ìpØ�å

	�KL>uÕ=B?I �6<?FMÖrê�<,FMÖrêøØ?FMI�<?I�Ø´Öu×�I�ÚuI�;AØ?Þ{B^I�D�I�KLÚpKJ;M>¢Ø^@A<jëE<�D�@4;Vç²I!B?Il<`Ø^B?K£D Ø^I�Ù7Ø?FMB^ÖuÕ=>uF
<jI�;=ÙpÞaD�H£@4Õ=<?I�<6@rØ±<jÛ�I�D�K��²D�Ø?BG@4;²<jKJØ?KLÖu;=<�å Ô FMIV<^@4Ü¯ÛMHLI7<jØ^@4Ø?I¯ÙEK£@4>uBG@4Ü <?FMÖrê(;íKL; 	)KL>uÕMB^I
�
B^I�<jØ?B^K£D Ø^<PØ^FMI±Ø^@uB?>AI�Ø�<?I�Ø(Ö4×)Ø?FMI�
 Z\[�L/J [
�?[�[ � �OL � P¢I�ÚuI�;YØ°Ø?Ö¯Ø^FMI±Ø^@A<jë3� <°Û=@4B^I�;YØlå

�!I
�=;MKL;M>®Ø?FMI'<?Û²IlD�K �²D¯ç�I�F=@\ÚpKLÖuB±Ö4×°@ÝÛ=B?ÖED�Il<?<6Ü¯ÖEÙEI�H´KJ;=D�HJÕ²ÙEI�<±Ø^FMIª<jÛ�I�D�K���D�@rØ^KJÖA;
Ö4×iD�Õ=<jØ?ÖAÜ$I�ÚuI�;AØWF=@4;=ÙMHJI�B^<�åu:�; ,���,��K$��B������Q ,��´D�@4;¯ç²I6<jÛ�I�D�K��²I�Ù¯×îÖAB�I�ÚAI�B^è
Ø^@A<jë¯D�H£@u<^<�å
Ô FMI+[�\^]¿@4HLHJÖrê�<
Ø?Ö©<jÛ�I�D�Kw×îèø@­Ü¯I�Ø^FMÖEÙ � <ª<?I�Üª@u;AØ^KLD�<�KL;ø@u;pèñHL@u;M>uÕ=@u>uIAé�HLKJëAI �����
ÖuB�Û=<?I�Õ²ÙEÖ¬D�ÖEÙEIAåK	=ÖuB�I�ìE@uÜ¯ÛMHJIAéMØ^FMI�@4ÕMØ?ÖuÜª@4Ø?K£D
@uD�Ø?KLÚ\@4Ø?KLÖu;�Ö4×�@¯ØG@u<?ë�é²ÙEI�Û²I�;=ÙEI�;YØ!ÖA;

Waiting

Planning
Plan

Continue

Start

[self.inp->forAll(InputAvailable = true)]

CreateFeedback(src, trg : Task) /

^self.parent.handle_CreateFeedback_Event(src, trg)

Plan

Active

entry/

Consume(self.inp)

����� ���M� s)tub y fltAb�f�g�O6_aoESGQGXc¹YQ(_¥bjO�b`S�¡AXwO�m�]jO�q



self: Standard

trg: Interface

Design

src: Bottom-

Up Test

Standard

handle_CreateFback_Event

(src:Task, trg: Task)

faulty:

Module Spec.

im: Implement

Module

:Module

Spec.

1:Suspend()
2: UnRelease(fa

ulty, im
)

3:Suspend()

src

src

src trgtrg

trg

:ErrorReport:ErrorReport

{new}

fback

cflowcflow

dflow

{new} {new}

�>� � ���=� s)flq�oAk[S *�SGZ\SGTrb%RYO�Tp¡uk[S^]

D�I�B?Ø^@uKJ;øÙM@rØG@íç�I�KL;M>�B?I�HJIl@u<?I�Ùñçpè @­Û=B?IlÙEI�D�I�<^<jÖAB�é,D�@u; ç²I�Ü¯ÖEÙEI�HLI�Ù2ê(KwØ^F ØG@u<?ë D�H£@u<^<
<jÛ�I�D�K��²D'I�ÚuI�;YØ�F=@4;²ÙEHJI�B^<�åX�!ÖrêWI�ÚuI�Blé�Ø?F=I'I�ìEÛMB^I�<^<jKLÚuI�;MI�<^<±Ö4×°Ø^FMI�<?I'I�ÚAI�;YØ
F=@u;=ÙEHLI�BG<�KL<
ÚuI�B^èªHLKJÜ¯KJØ?I�Ù�<?KJ;²D�I¢Ø?FMI±ØG@u<?ë'D�H£@u<^< �ED�ÖA;YØ?I�ìpØ(K£<°;MÖ4Ø(ëp;MÖrê(;Ý@4Ø°Ø?FMI6Ø?KLÜ¯I�Ö4×)KwØG<(<jÛ�I�D�K��MÞ
D�@rØ^KJÖA; 1 KJ;�× @AD Ølé=@7Ø^@u<?ë¬D�HL@A<?<°Üª@\è'ç�I�B?I�Õ=<?I�Ù®KJ;+ÙEKcb�I�B^I�;YØ!D�ÖA;AØ^I�ìpØ^<�éEK{å IAåMB?Il@4HLK � @rØ^KJÖA;=<
Ö4×%D�ÖuÜ¯ÛMHLI�ìÝØ^@A<jëE<M5 åB��I�Ø?F=I�B^I�×îÖuB^I
@4HLHLÖrêõ×îÖuB�Ø?FMI�ÙMI��=;MKJØ?KLÖu;�Öu×,B^I�@uHJK � @4Ø?KLÖu;�D�H£@u<^<(<jÛ�I�Þ
D�K �²D¯I�ÚAI�;YØ6F²@4;=ÙEHLI�BG<�åi:ðB?Il@4HLK � @rØ?KLÖu;àB?IlD�I�KJÚAI�<±@4HLH%I�ÚAI�;YØ^<6Ø^F=@rØ
@4B^I¯ç²I�KJ;=>�<?I�;YØ�Ø^Ö®KJØ^<
@u<^<jKL>u;MIlÙVØ^@A<jë�å%�Pè7Ø?FMK£<WêP@\è7I�ÚuI�;YØ^<�ç�I�KL;M>V<jI�;AØWØ?Ö�Ø^FMI!Û²@4B^I�;YØ´Ö4×�@�Ø^@u<?ëV;MI�Ø°D�@4;ªHLI�@AÙ
Ø?Ö®ÚuI�B^è�D�ÖuÜ¯ÛMHLI�ì $&�('*)+�-,�$ $��*���Z'���O%�  %��$ !#O��B'6<jKL;=D�I�Ø?FMI¯<jØ?B^Õ=D Ø^ÕMB?I7Ö4×�Ø^FMI¯<jÕMç=ÛMB?ÖED�I�<^<
KL<PêPI�HLH²ëp;MÖrê(;ªØ^Ö
Ø^FMI¢B^I�@uHJK � @4Ø?KLÖu;iåU�¥×�ÛMB^ÖED�Il<?<?I�<W@4B^I!I�;²@uD Ø^I�ÙªÜ7ÕMHJØ?KLÛMHJI¢Ø?KLÜ¯I�<�épÛMB?ÖED�I�<^<
ëY;=Örê(HJIlÙE>uI6>uB^Örê�<°@4;=ÙÝÜª@4;pè'Üª@rØ?Ø?I�BG<(D�@u;�ç²I�F=@u;=ÙEHLI�Ù®@4ÕEØ^ÖuÜª@rØ^KLD�@4HLHJèAå

�WÖuÜ¯ÛMHLI�ìíI�ÚuI�;YØ±F=@4;²ÙEHJI�B^<�D�@4;�ç²I'<?Û�I�D�K �=IlÙ­Ø^FMB?ÖAÕM>uF [�\P] � <:"MO�QSQ ��# O��*��$ !#O�� ��!#���
T��*�� '¢ê(FMKLDGF©@4B^IVÕ=<jIlÙ­Ø^Ö+ÙEI��=;=I7Ø^FMIª<jI�Üª@4;YØ?K£D�<±Öu×W@4;�I�ÚAI�;YØ6F²@4;=ÙEHLKL;M>�ÜVI�Ø?FMÖEÙ�å�:
D�ÖuHLH£@4ç�ÖuBG@rØ?KLÖu;ªÙEK£@4>AB^@uÜ$D�Öu;=<?KL<jØ^<�Ö4×iÖuçBG`I�D ØG<´@u;=Ù¯HJKL;MëE<´Ø?F=@4ØP@4B^I(B^I�ïYÕMKLB?IlÙVØ?Ö
ç�I¢@\Úr@4KLHJÞ
@4çMHLIWê(F=I�;7Ø?FMI°Ü¯I�Ø^FMÖEÙ�K£<,I�ìEI�D�ÕEØ?IlÙ�å4:!Ù=ÙEKwØ^KJÖA;=@4HLHLèué\ÖuçHG`IlD ØG<%@4;=Ù�HJKL;MëE<%D�@u;�ç�I°D�B?Il@rØ^I�Ù
@4;=Ù¯ÙEIl<`Ø^B?ÖrèAI�Ù�ÙMÕMB?KL;M>6Ø?F=I(I�ìEI�D�ÕEØ?KLÖu;¯Ö4×²Ø?FMI¢<jÛ�I�D�K��=IlÙVÜVI�Ø?FMÖEÙ�å Ô FMI�D�ÖAÜVÜ7ÕM;MK£D�@4Ø?KLÖu;
ç²I�Ø`êWI�I�;�ÖuçHG`IlD ØG<(D�@4;®ç�I
ÙEI��=;=I�ÙÝØ?FMB^ÖuÕ=>uF®ÜVIl<?<^@4>AI�<Pê(FMK£DGFÝÜª@\è'B^I��²;MI±HJKL;MëE<�å

	�KL>uÕ=B?I®òí>AKJÚAI�<�@u;2I�ìE@uÜ¯ÛMHJI®Ö4×�F=Örê9@ 
 Z [/L/J [
�?[�[ � �OL � PÝI�ÚAI�;YØVD�@4;øç²I®F=@4;²ÙEHJIlÙ
@4ÕEØ^ÖuÜª@rØ^KLD�@4HLHJèàØ?FMB^ÖuÕ=>uF©Ø?F=KL<7Ü¯I�DGF=@u;MKL<?Ü�å Ô F=I¬I�ÚAI�;YØ�F=@u;=ÙEHLI�B7KL<VÙEI��²;MI�Ù ×îÖuB
×îI�I�ÙpÞ
ç=@uDGë­ÖED�D�ÕMB^B?KL;M>�ç�I�Ø`êPI�I�;àØ^@A<jëE<±Öu×WØ`èpÛ�I ��W J J W � � U � [QNMJ6@4;²Ù �cS/J [ Z �!L � [�� [QNYR �HSpå �a;
@uÙMÙEKJØ?KLÖu;¬Ø?ÖVØ?F=I!×îI�I�ÙEç=@ADGë &=Örê)� <P<?ÖuÕ=B^D�I¢@4;²ÙªØ^@uB?>AI�Ø°ÖuçHG`IlD ØG<WêPI±<jIl@4BGDGFª×îÖuB(@4;ÝKJ;YØ^I�B?Þ
ÜVIlÙEK£@rØ?I6ØG@u<?ë'Ö4×�Ø`èYÛ�I � �`UA] [��-[ S/J � W��HV�] [6@u;=Ù®<jÖAÜVI6Û=@uB^@uÜVI�Ø?I�BPÖAçHG`I�D�Ø^<�å Ô FMI�I�ÚAI�;YØ
F=@4;=ÙMHJKL;M>ªÜ¯I�Ø^FMÖEÙ¬Ø^FMI�;+D�B?Il@rØ?Il<PØ`êWÖ¯Û=@uB^@uÜ¯I�Ø?I�B°ÖuçHG`IlD Ø^<PØ^F=@rØ6@4HLHJÖrêõI�ìMDGF=@4;M>AI±Ö4×)@u;
I�B^B?ÖABVB^I�Û�ÖuB?Ø�å
?¢çHG`I�D�Ø^<ªÜª@4B^ëuIlÙ2ê(KJØ?F·Ø^FMIíD�Öu;=<jØ?BG@4KL;YØ��AS/[!���+ê(KLHJH�ç�IíD�B?Il@rØ?IlÙøÙMÕMBjÞ
KJ;M>ÝØ?F=IVI�ìEI�D�ÕMØ?KLÖu;�Ö4×�Ø^FMI¯I�ÚuI�;YØ6F=@u;=ÙEHLI�Blå �!Il<`Ø^B?Õ=D�Ø?KLÖu;�Ö4×´ÖAçHG`I�D�Ø^<±D�@u;íç�Iª@uDGFMKLI�ÚAI�Ù
Ø?FMB^ÖuÕM>AF�Ø?FMI'D�Öu;=<jØ?BG@4KL;YØ��
� [�N JYZ\W ���Yå	�PèíKL;=<`ØG@4HLHJKL;M>­@+ÙM@4Ø^@ &=Örê$HJKL;Më�ç²I�Ø`êWI�I�;�Ø?F=I�<?I
Û=@4BG@4Ü¯I�Ø^I�B6ÖuçHG`IlD ØG<�Ø^FMIV×îI�I�ÙMç=@uDGë &=ÖrêµK£<6B?I
�=;MIlÙí@4;²Ùí@4;àI�B^B?ÖAB!B^I�Û�ÖuB?Ø±D�@4;àç²I¯<jI�;YØ
Ø?ÖVØ?FMI6×îI�I�ÙEç=@ADGë &=Örê)� <´ØG@4B^>uI�Ø�åBV_!S��)�'PD�B?Il@rØ^I�Ù'çpè¯Ø^FMI±ÜVI�Ø?FMÖEÙ®@4B^I¢Üª@uB?ëAI�Ùªê(KJØ?F®Ø?F=I
D�Öu;²<`Ø^B^@uKJ;YØ��AS/[!���7@A<!êPI�HLH{å�	)KL;=@4HLHJèAé�Ø?FMI7Ø^@A<jëE<��²ç�I�F=@\ÚpKLÖuB6KL<6<?Û²IlD�K �=I�Ù­Ø?FMB^ÖuÕM>AF  %, ' �
'�� TE,�' åH�a;ªØ?F=I¢I�ìE@uÜ¯ÛMHJI±D�@A<jIAéuØ^FMI¢×îI�I�ÙMç=@uDGë�&=Örê)� <W<?ÖuÕ=B^D�I�KL<°<?Õ=<?Û²I�;=ÙEI�Ù 1îÜ¯I�<^<^@4>uI�âD5 é
Ø?FMI6I�B^B?ÖA;MI�ÖAÕ=<�ÖAÕEØ?Û=ÕEØ°ÙMÖpD�ÕMÜ¯I�;YØ°Ö4×�Ø?F=I!×îI�I�ÙEç=@ADGë�&=Örê)� <´Ø^@uB?>AI�ØPB?I�Ø?BG@uD Ø^I�ÙJ1 ÜVIl<?<^@4>AI
365°@4;²Ù'Ø^FMI�KJ;YØ^I�B^ÜVIlÙEK£@rØ?I±KLÜ¯ÛMHJI�Ü¯I�;YØ^@4Ø?KLÖu;®Ø^@A<jë¬<?Õ=<?Û²I�;=ÙEIlÙ 1 Ü¯I�<^<?@u>uIACE5 å



� �(Ï´Î � � �?Ó��iÓ?Ì�� ��� ����� ��
���Ð �íÎ=Ï°Ò � 
 
 � Ï(Ð ��� � ���±Ì!Ó`ÍEÓjÏ´Ì�


��;=@AD Ø?KL;M>¯@VÜVÖEÙEI�HJIlÙ¬Û=B?ÖED�Il<?<PB^I�ïYÕMKLB?Il<WØ?FMI�>AI�;MI�B?K£D!Ü¯ÖEÙEI�H�Ø?ÖªD�ÖA;=<jK£ÙEI�BWØ^FMI
ÙEÖAÜ¯@uKJ;MÞ
<jÛ�I�D�K��²D�<`Ø^B?Õ=D�Ø?ÕMBG@4Hi@u;=Ù®ç²I�F=@\ÚpKJÖAB^@uHiD�ÖA;=<`Ø^B^@uKJ;YØG<�åH�a;®Ø?I�B?Üª<(Öu×,Ø?FMI�ÛMB^ÖED�Il<?<�<jØ?B^Õ=D�Ø?ÕMB^I
KwØVÜVIl@4;=<�Ø?F²@rØ7ÖA;MHLèàÜ¯ÖEÙEI�HLI�Ù2D�H£@u<^<jIl<�D�@u;ñç²IÝKJ;²<`ØG@4;YØ?K£@rØ^I�Ù @u;=ÙñB^I�H£@rØ?IlÙñ@uD�D�ÖuBGÙEKL;M>
Ø?Ö+Ø^FMI¬ÛMB^ÖED�Il<?<�Ü¯ÖEÙEI�HWÙEI
�=;MKJØ?KLÖu;=<�KJ; D�Öu;=<?KLÙMI�BG@rØ?KLÖu;©Öu×PØ^FMI¬Ü¯ÖEÙEI�HJIlÙñD�@4BGÙEKL;=@4HLKJØ?KLI�<�å
�a;àØ^I�B^Üª<±Ö4×WÛ=B?ÖED�Il<?<6ç�I�F=@\ÚpKLÖuB±KJØ
ÜVIl@4;=<6Ø^F=@rØ�D�Öu;=ÙMKwØ^KJÖA;=<¢×îB?ÖAÜ B^I��=;MIlÙà<jØ^@4Ø?IVØ?BG@4;MÞ
<jKJØ?KLÖu;íÙMKL@u>uBG@4Üª<(F=@\ÚAI�Ø?Ö'ç�I¯DGFMI�DGëAI�Ù�@4;=Ùí@4ÕEØ^ÖuÜª@rØ^I�Ù­@AD Ø?KLÖu;²<�F=@\ÚAI±Ø?Ö¬ç�I�KL;pÚuÖAëuI�Ùiå
\+ÖEÙEI�HLI�Ù¬I�ÚuI�;YØjÞ¥F=@4;=ÙMHJI�B^<WF=@\ÚuI!Ø?ÖVç²I6Ø^B?KL>u>AI�B^I�Ù'@u;=Ù¬<?Õ=D�D�I�<^<`×îÕ=HJHLè'D�ÖAÜVÛ=HJI�Ø?I�Ù¬Kw×�Ø?FMI�KJB
ÛMB?I�Þ¥D�Öu;=ÙMKwØ^KJÖA;­FMÖuH£ÙM<6ÙEÕMB^KJ;=>¬I�;²@uD Ø^Ü¯I�;YØ�å Ô Ö®B^I�@uDGF�Ø^FMI�<?I7@uKJÜª<�é�Ø?FMI [�\^]2Ü¯ÖpÙMI�H,KL<
Ø?BG@4;=<j×îÖuB^Ü¯I�Ù'KL;YØ?Ö¯@4;®I�ìpØ?I�;=<?KJÖA;¬Ö4×�Ø?FMI±Ü¯I�ØG@VÜVÖEÙEI�H�� <
�>;@?A9A;@�PC'<?Û²IlD�K �²D�@4Ø?KLÖu; 1eD ×`å
<jIlD Ø?KLÖu; 365�é\Ø?FpÕ=<,ÛMB^ÖrÚpKLÙEKL;M>6@!×îÖAB?Üª@uHJK � IlÙ�KJ;YØ^I�B^ÛMB?I�Ø^@uçMHJIPÚuI�B^<?KLÖu;
Öu×=Ø?F=IPÛ=B?ÖED�Il<?<)Ü¯ÖEÙEI�H
ÙEI��=;=KwØ^KJÖA;iå

����� 	 =?#H�21�
 3_=?6
 ��2"&.�:���
�.Q=���@ .��2=?#HDF')3�C��0D �������� ./ !34�

Ô FMI­<`Ø^B?Õ²D Ø?Õ=B^@uHPÜ¯ÖEÙEI�H!ÙEI��²;MKwØ^KJÖA;ßD�@4;·ç�IÝØ^B^@u;=<j×îÖuB^ÜVIlÙ2KL;YØ?Ö �>;@?A9A;@�PC D�ÖpÙMI®çpè
I�ìpØ?I�;=ÙEKL;M>2Ø^FMI�ÜVI�Ø^@øÜ¯ÖpÙMI�H � <®>uBG@4Û=F <?DGF=I�Üª@ ê(KJØ?F ;MI�ê ;MÖEÙEIíØ`èpÛ�I�<�å �´@uDGF D�H£@u<^<
Ü¯@uB?ëAI�Ù ê(KJØ?F Ø?F=I©<jØ?I�B?I�Ö4Ø`èpÛ�I�< JMLON Pué Z\[�L�] R ^QL/JIR W_SYé�RTSAU�V/J¬ÖuB�WHV/JYUAV/J¬K£<ÝØ?BG@4;=<j×îÖuB^Ü¯I�Ù
KJ;YØ?Ö�@+;MÖEÙEI¬Ø`èYÛ�I¬KL;=<jØ^@u;AØ^KL@4Ø?KL;M>­Ø^FMIÝD�ÖuB^B?Il<jÛ�Öu;²ÙEKJ;=>+;MÖEÙEIÝD�HL@A<?<�å��W@uDGF @u<^<?ÖpD�KL@4Ø?KLÖu;
Ü¯@uB?ëAI�Ù�ê(KJØ?Fí@¬<`Ø^I�B^I�Ö4Ø`èpÛ�I � � W �6é ���?L � P
ÖAB�� � W �õKL<!Ø?BG@4;=<j×îÖuB^Ü¯I�Ù�KL;YØ?Ö¬@¬;MÖEÙEI
Ø`èpÛ�I
KJ;=<jØ^@u;YØ?K£@rØ?KL;M>VØ?F=I
D�ÖuB^B^I�<?Û²ÖA;=ÙEKL;M>�;MÖEÙEI�D�HL@A<?<°KL;¬Ø^FMI
<^@4Ü¯I6× @u<?FMKJÖA;iåB\+I�Ø^@¯@rØ?Ø?B^KJçMÕMØ?I�<
1îê(FMK£DGF�@uB?I¯<^DGFMI�Üª@rÞ¥HLI�ÚuI�H)@4ØjØ^B?KLçMÕEØ^I�<M5¢@uB?IVÕ=<?I�ÙíØ?Ö2�Mì­Ø^FMIªB?I�HL@4Ø?KLÖu;=<¢ç�I�Ø`êPI�I�;àØ?F=I�<?I
;MÖEÙEI±Ø`èpÛ²Il<(@4;=ÙÝØ?ÖªD�Öu;=<jØ?BG@4KL;¬Ø^FMI
D�@uB^ÙMKJ;=@uHJKJØ?KLI�<�å

�a;øØ^FMI+×îÖAHJHLÖrê(KJ;=>�êPI+ê(KLHJH¢ÛMB?Il<jI�;YØ'I�ìM@4Ü¯ÛMHLI�<¯×îB^ÖuÜ Ø?FMI�Ø^B^@u;=<j×îÖuB^Ü¯@4Ø?KLÖu;ßÖ4×±Ø?F=I
<jÖu×½Ø`êP@uB?I±ÙEI�ÚAI�HLÖuÛMÜ¯I�;AØ(ÛMB^ÖED�Il<?<PÜ¯ÖEÙEI�H�ÙMI��=;MKJØ?KLÖu;�KL;YØ?B^ÖpÙMÕ=D�IlÙ¬KL;+�=>uÕMB^I�óMå

:÷ØG@u<?ë D�H£@u<^<�K£<7Ø?BG@4;=<j×îÖuB^Ü¯I�ÙñKL;YØ?Ö©@­;MÖEÙEIÝØ`èpÛ²I+@u<V@4;øKJ;²<`ØG@4;=D�IÝÖu×!;MÖEÙEI�D�H£@u<^<
��#�$% 1eD ×`å�	�KL>uÕ=B?I�ãU5 å Ô FMI
KL;MFMI�B^KJØ?I�Ù�Ü¯I�Ø^@'@4ØjØ?B^KLçMÕEØ?Il<�Öu×)Ø^FMI�;=ÖpÙMI�D�H£@u<^<�@4B^I�B^I��=;MIlÙ
×îÖuB�Ø^FMIV;MÖEÙEI�Ø`èpÛ²I�Ø?ÖÝB?I�&=I�D�Ø!Ø?F=I7@u<^<?ÖpD�KL@4Ø?KLÖu;=<!@¯Ø^@A<jë�D�H£@u<^<�F=@A<(Ø^Ö¬Ö4Ø^FMI�B6D�H£@u<^<jIl<�KL;
Ø?FMI<[�\^] Ü¯ÖpÙMI�H{å7�a;2Û=@4B?Ø?K£D�ÕMH£@4B�Ø?FMI®@rØ?Ø?B^KJçMÕMØ?I � 4�2 � 6%.,4�0 ( 4�6 � ���,6 � �5/ ��
��MìEI�<�Ø?F=I
<jI�Ø7Ö4×¢B?Il@4HLK � @rØ?KLÖu;�Ø`èpÛ�I�<¯D�ÖAB?B^I�<?Û²ÖA;=ÙEKL;M>�Ø?ÖíØ?FMIÝØ^@A<jë3� <
KL;YØ?I�B?× @uD�IÝ@u;=Ù©Ø?FpÕ=<VB^I &=IlD ØG<

node class TASK is a ENTITY

meta

DeclaredParameters : type in PARAMETER [0:n] := PARAMETER;

OblParameters : type in PARAMETER[0:n] := nil;

MultParameters : type in PARAMETER[0:n] := PARAMETER;

DeclaredRealizations : type in REALIZATION [0:n] := REALIZATION;

end;

node type Bottom_Up_Test : TASK

redef meta

DeclaredParameters : Module or Module_Spec or Running_System or

Error_Report;

OblParameters : Module_Spec or Module;

MultParameters : Module_Spec or Module;

DeclaredRealizations : WhiteBoxTest or BlackBoxTest;

end;
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