
���������	��

��������������������������
� !���#"$�&%'�	()�'*+ ,�'�

��	"$-�(.��
/�0*21����3�����0��
3%��	*+ ,���

4658795;:)5=<?>�@�A�BDC
EGF&HJILKMI.NPOJQSR!TUE;IVFXW=EYTUZ\[�] ^�]`_�IDI.FbacTdQSR

ePfhg CjikAhl+m/A�nVo?p�q�q e

r�sutwvwx!y`z.v
{|F}TUI�~bRw�ba�FbOJT�W�IVQU��Ow~}adI�HJEGOJT|�D�kRL�.OwFDTUa�RLQUO��PO,HJI.��EGFb�X��IVQUO�RVF`~���IVQUO�NbQUOw�VRV�GOwFDT,]��	��TUI.��RLTUE;H~�OwadEG�.F�IV��RL�.OwFDTUa&HJIV�`�;~6Z`OJ�;N�EGF�ad�`NbN`�Y��E;Fb��TUZ`O&QUEG�.ZDT&RL�.OwFDTUaXRLTXTUZbO}QUEG�VZ�T�TUEG��O.]?�/Z`EGaXTUZbOwadEGaN�QUOwadOwFDTUauR=��I�~bOw����IVQ+HJIVFb�`�.�bQSR!TUEGI.FbKM�`RVadO,~��8QUOJK��c~bOwadEG�.F�IV��RV�VOwFDTUaw�.EGF�TUZ`O/H�I.FDTUOJ��TuIV��R	H�OwFDTdQSRV��RV�VOwFDTHSQUO,RLTUEGI.F���R.H�E;�GEYT�����TUZ`O������Y 8¡�¢�£+¤D¥�¦� /§�¨�©w «ªV¬S­V]��/ZbO���I�~bOw��EGa�~bOwaUH�QUEG�PO,~}�`adEGF`��TUZ`O�HJIV��NPI.adEYTUEGI.F`RV�~�Ow��Ow�GIVN`��OwFDT���QSRL��OJW/ILQU��®�¯±°�{�²	¯�]k²0OJTdQUEGOw�.RL�`�GO.�+N�R!QdTUE;RV�=RV�VOwFDT�~bOJaUH�QUEGNbTUEGI.Fba�F�RL��O,~´³P¥�µ	¶P�G¨. M¥�·R!QUO&�`adO,~¸E;F¸TUZ`O\���`�YTUEYK�RL�.OwFDT��8R.H�TUILQd�9~bOJadE;�VFbK|HJOwFDTdQUO\TUI¹H�I.Fb�`�.��QUO�RV�.OJF�TUaw]º�»N�QUIVTUIVT|��NPO&RV�VOwFDTEGa�HJIVFb���V�bQUO,~¼�D�)H�I.���bEGF`EGF`�'R�F��b���POJQ�IV��TUOw��Nb�;RLTUOwaw]½�/Z`O�HSQUO,RLTUEGI.F)NbQUI�HJOwada�EGa�O��`RL��EGF`O,~¾�D�EG��Nb�;OJ��OwFDTUE;Fb��TUZbO¿NbQUILTUIVT|�bNPO¿RV�.OJF�T0�badE;Fb��TUZ`O¿À�R,�.R�IV��Á�O,H�TdKMIVQUEGOwFDTUO,~�NbQUI.�LQSRV����EGF`���;RVF`�V��RL�.O.]

Âºy�twvJÃ�xDÄ;t�vwÅ�Ã�t,Æ8t�Ç�È	É}Ê�Ë�Ê;r&ÊuÂ½Ç�sky�zLÅ°DTU��~bOJF�T/F��b���POJQ,�uÌ.Í.ÎVÌ.ÎVÍ�Ï¯���RVEG���+~b�.��IV��RVHSZ�Ð¿HJaw] ���Ñ] F`�
{|FDTUOw�G�;EG�VOwFDT={�FDTUOJQSR.HSTUE;�.O�®¿EGacTdQUE;�b�bTUO,~X°���acTUOw��a®¿OJN�RLQdTU��OJF�T/IV���=QdTUEG��HJE;RV�Ñ{�FDTUOw�G�GEG�.OwF`HJO®¿EG��E;adEGIVF&IV�+^\R!TUZ`Ow��R!TUEÒH�a	RLF�~XÓ�I.��N`��TUOJQ	°bH�E;OJF�HJOÔ�RVHJ�`�YT���IL�±°bHJEGOwF`HJOwaÕ+QUE Á�O�Ö�F`EG��O�QUadEGTUOJEGT0�0��acTUOJQS~`RL��/Z`O�×�O�TUZ`OJQU�;RVF`~ba

ØhÙ�Ú Ã�x!Û�Æ8twÇ`xVt.ÜÝ�QUIL��]+®�Q,]+Ô�] ^�] ��]�_±QSRVÞJE;O�Q®�Q,]�×�] Àb] ¯=]bß9E ÁcF`�.R.R!QS~ba



���������	�
���


���� vJxLÇ�� Ù z.v,Æ�Ç � 


��� Ã���Ã�Û�y � v���ÆÒvwÃ�xLybv Ù x!Ã 

� ]�� ^X�b�GTUEYK|�	�VOwFDT�°���acTUOw��a�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] �
� ]��V]�� ß�OwRV��RV�VOwFDTUa ]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] �
� ]��V] � °�TdQUIVF`��RL�.OwFDTUa}]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] �
� ]��V] Î ^X�`�YTUEYK|RV�VOwFDT	ac��acTUOw� HUZ�R!QSR.H�TUO�QUEÒHSTUEÒH�a3]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] �
� ]��V] � �kRLad�X~�Ow�GOw��R!TUE;IVF9]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Î

� ] � ®¿OJadE;�VF&ÝuRLTdTUO�QUF`a0RVF`~\ÔbQSRV��O�W/IVQU��a9]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Î
� ] Î Ó/RLadO�_�RVadO,~\²0O,RVadIVF`EGF`� ]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] �
! Â Ù ��v,Æ#"dr%$�Ã � v'&�y�zVvwÇ�x)( *Î�]�� {|F�TdQUI�~���H�TUEGIVF�TUI�TUZbO����`�YTUEYK|RV�VOwFDT/��RVH�TUIVQd�&]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] ÏÎ�] � Ô�RVH�TUIVQd��+���OJQU��EGOJW ]�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] ÍÎ�] Î Ö	adO�IV��R�^X�b�YTUEGK|�0�.OwFDT	Ô�R.HSTUIVQd� ]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Í
,.- ÛPÃ�x!Û�ÆÒÃ�/ Ç�È=x!Ã0�ÒÃ�Û�y � v'1�Ç���Ã��8Æ � $ Ú y`x!y2�kÆ3$41't 5
��]�� �/ZbO�®�¯�°�{�²	¯¾�ÒQSRV��OJW�IVQU� ]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]76
��] � �/ZbO�À�R,�.R�IV��Á�O,H�TdKMIVQUEGOwFDTUO,~\N�QUI.�LQSRV����EGF`���;RVF`�V��RL�.O ]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]98
* É�Ã�t,Æ3$ � Â½Ç:�hÃ0��t ;ÏD]�� �/ZbO�NbQUI�HJOwada0IV�u~bOwadEG�.F�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]9<ÏD] � ®¿OJadE;�VF�°�TdQSR!TUOw�.EGOwa6]�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�,ÌÏD] Î?>�OwFbOJQUE;H�®¿OwadEG�.F�^XI�~�Ow� ]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�@�ÏD] Î�]�� °��b�`N�QUI�HJOwadadOwa=IV�+~�OwadEG�.F ]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�@�ÏD] Î�] � °��b�`N�QUI�HJOwadadOwa=IV��²BA�°b^ ]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�,ÎÏD] Î�] Î °��b�`N�QUI�HJOwadadOwa=IV��®C+�®�^ ]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�D�ÏD] � ^XI�~�Ow�h��IVQ	²	OJK|~�OwadEG�.FXIL�+Ó�I.��NPIVadEYTUE;IVF�RL��°���acTUOw��a�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�D�ÏD] ��]�� ²0OJ��FbOw��OwFDTUa�W=EYTUZ`EGF\²BA�°�^XI�~bEY�PHJRLTUEGI.F ]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�!ÏÏD] ��] � ²0OJ��FbOw��OwFDTUa�W=EYTUZ`EGF\²BA�°b^ [�EGacTUIVQd�\^\RVEGFDTUOwF`RVF�H�O ]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�,ÍÏD] ��] Î ²0OJ��FbOw��OwFDTUa�W=EYTUZ`EGF\®E+�® ^XI�~bEY�PHJRLTUEGI.Fº]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�,ÍÏD] ��] � ²0OJ��FbOw��OwFDTUa�W=EYTUZ`EGF\®E+�®�^»[�EGacTUIVQd�X^\RVEGFDTUOwF`RVF�H�O ]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�,Í
F�G Å�ÃH1 Ù ��vwÆ#"dy2$`Ã � v�ÈMy�z.vwÇ`xI(J��Ã�t,Æ3$ � Ú x!ÇhzVÃbt,t 
 5Í�]�� ��OJ��N`�;RLTUOwaBK´ÝuQUI.NPOJQdTUEGOwa ]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�)6Í�] � ��OJ��N`�;RLTUO�²0OJTdQUEGOw�VRV��]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�)6Í�] Î#�/ZbO����`�YTUEYK|RV�VOwFDT0~bOwadEG�.F�K|HJOwFDTdQUO�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�)6Í�] Î�]�� ®�Ý±Ó6E;F�TUZ`O¿���`�YTUEYK�RL�.OwFDT��8R.H�TUILQd�½]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�L8Í�] Î�] � ²BA�°`^»EGF�TUZ`O����b�YTUEGK|RL�.OwFDT/�8R.H�TUILQd�½]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿]=�L8Í�] Î�] Î ®E+�®�^»EGFXTUZbO�^X�`�YTUEYK|�	�VOwFDT0Ô�R.H�TUILQd�']�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] �@�Í�] � ¯u�bRV��N`�GO¿��FbI!W=�GO,~��.O�EGF�TUZbO¿���b�GTUEYK|RV�VOwFDT0~bOwadEG�VFbK|HJOwFDTdQUO ]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] � ÏÍ�] Ï �0adadOw���b�G��N�QUI�HJOwada�]�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Î��
5 r'$�Ã � v z.Ç ��M $ Ù x!y`vwÆ�Ç � ÃONhyP1 Ú ��Ã !P�
6D]�� �hQSRVHJO¿]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Î �
6D] � �/ZbO¿QUOwad�`�YTUEGF`��RL�.OwFDT�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] ÎQ6
; � 1 Ú ��Ã01�Ã � vwy`vwÆ�Ç � ! 5

RTS Ç � zQ� Ù t,Æ�Ç � t�y � �)È Ù v Ù x!ÃH/�Ç�xIU ! ;
<�]�� Ó�IVF�HJ�G�`adEGIVF`aº]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Î@8
<�] � Ô`��TU�bQUO�W�IVQU�6]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]¿]�]�]�]¿]�]�]�]�]�]�]¿]�]�]�]¿]�]�]�]¿]�]�]¿] Î@<

r ÚkÚ Ã � �kÆ8zVÃbt , 


rWVÑy�Û�y�z@��y�t,tX��Ã�t,z.xLÆ Ú v,Æ�Ç � t , �

Y[ZBNhyP1 Ú ��Ã&vJxLy`z.Ã * �



S VÑy�Û�y�Æ 1 Ú ��Ã01�Ã � vwy`v,ÆÒÇ � FP�



� � �
��� �����	� ��
)�
�

Ó�IV��N`��TUOJQ�RVF`~'HJIV�����bF`E;HwRLTUEGIVF}EGF���QSRVacTdQU�`H�TU�bQUOJa�R!QUO��PO,HJIV��E;Fb�X��ILQUO HJIV��N`�GOJ��]��/ZbO�RV��I.�bFDT�IV�EGF��8IVQU��R!TUEGI.F}R,�.RLE;�;RL�`�GO�W=EYTUZbE;F}HJIV��N`��TUOJQ0ac�bacTUOJ��a	EGa��POwHJI.��EGF`��EGF`H�QUO,RVadEGFb�.�Y�}~bE
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< É�Ã�t,Æ3$ � Ú y`vJvwÃ�x � t.�/Ó�IVFDTSRVEGF&~bOJaUH�QUEGNbTUEGI.Fba	IL�kTUZ`O�H�I.��NPI.FbOwFDTUa/W=EYTUZ`EGFXTUZ`O�adIV��T|W�R!QUO�ac��acTUOw�RVF`~�TUZ`OJEGQ�QUOJ�ÒR!TUEGI.F`adZbEGN`aw]
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<UT yP1�ÃP��×�OwO,~�O,~�TUI��PO�RV�b�;O�TUI�QUOJ�8OJQ0TUI�TUZbO¿N�R!TdTUOJQUFh]
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< S Ç � vwÃONÑv.�+� ~bOJaUH�QUEGNbTUEGI.F\IL�kTUZ`O�adEGTU�`RLTUEGI.F&EGF�W=Z`E;HSZ\R�NbQUIV�`�GOw� I�HwHJ��QUaw]
< &�Ç�xLz.Ã�t.��ILQ vwx!yP�hÃ�Ç��/t.� �/Z`O�~bOJTSRLE;�Ga�IV�	R\NbQUIV�`�GOw� RLQUO�HwRLQUOJ���`�G�Y�¹OJ�bRV��EGFbO,~�QUOw��OwRV�GEGF`�&TUZ`ONPI.adadEG�b�;O	EGF�TUO�QSR.H�TUEGI.Fba/RLF�~��!IVQ/HJI.F ��E;H�TUa��PO�T�W/OJOwF TUZ`O=Ow�GOw��OwFDTUa+IV��TUZ`O=adIV�;��TUEGI.F�RVF`~�RV�GadI�W=EYTUZTUZ`O��.I�RL�Ga�IV��TUZ`O�N�R!TdTUOJQUFh]
< Ø Ç � Ù v,Æ�Ç � �/�0F�Ow�;RV�PIVQSR!TUO¿~�OwaUH�QUEGNbTUEGI.F�IV�ÑTUZ`O=acTdQU�`H�TU�bQUO	RVF`~ �POwZ�R,��EGI.�bQ�IV�ÑTUZ`O0adI.�G�bTUEGIVFh]+�/Z`OOw�GOw��OwFDTUa=IV��TUZbO�adI.�G�bTUEGI.F}RLF�~XEGFDTUOJQSR.HSTUE;IVF`a0�POJT�W�OwOwF\TUZbOwadO�Ow�GOw��OwFDTUa0RLQUO�OJ�bRV��EGF`Ow~Ñ�`RVa=W/Ow�G�RVa=NPIVadadE;�b�GO�N�QUI.�b�;OJ��a/TUZ�RLT	HJIV�`�;~X�PO¿OJF�HJIV�`FDTUOJQUO,~�W=Z`OwF\EG��Nb�;OJ��OwFDTUE;Fb��TUZbO¿adI.�G��TUE;IVFh]
< Z NÑy 1 Ú ��Ã�t.��°bRV��Nb�GO NbQUIV�`�GOw��a�TUIXW=Z`E;HUZ¹R\N�R!TdTUOJQUF'EGa�RVNbN`�GEGO,~Ñ]�Ö�adEGF`��TUZ`OwadO�OJ�bRV��Nb�GOwa�EYTHwRLF\�PO�adZ`I,W=FXZbI,WºR�N�RLTdTUO�QUF&HwRVFX�PO¿�`adO,~�EGF\adNPO,HJEY�PH�H�I.FDTUOJ��TUaw]
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< � y`v,ÆÒÇ � yP�ÒÃ��±��~bOJaUH�QUEGNbTUEGI.F�IV�ÑTUZ`O0��IVTUEG�VRLTUEGI.Fba��POwZbE;F`~�TUZ`O0N�R!TdTUOJQUF�EGTUadOJ�G�|]±�/Z`O¿HUZ`IVE;HJOwa�RLF�~TUZ`O	QUO,RVadIVF`a0�POwZ`EGF�~�TUZ`O�HUZ`IVE;HJOwa0��R.~bO	W=Z`OwFXHJI.FbacTdQU��H�TUEGF`��TUZ`O�N�R!TdTUOJQUF\R!QUO�OJ�bRV��EGF`Ow~Ñ]
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_±O,HwRV�badO�T|W/I�adEYTU��RLTUEGIVF`a�R!QUO�FbOw��OJQ�TUZ`O�aURV��O����`Fb�GOwada�EYT EGa�TUZ`O�aURV��O�adEYTU��RLTUEGIVFP��HwRLadOwa IL��TUOwFZ`R,��O�TUI��PO�R.~`RLNbTUO,~�EGF�IVQS~�OJQ�TUI\RLN`Nb�G��TUZbOw�»TUI�TUZbO�HJ��QdQUOwFDT�adEYTU��RLTUEGIVFh]��/Z`O���IVQUO adNPO,H�EG��H�TUZ`OHJRVadO�TUZbO��GOwada�R.~bRVN�TUE;IVF'EGa�F`OJO,~bO,~&TUI�RVN`Nb�Y�&TUZ`O HJRVadO.]�Ó/RVadO���RLadO,~&QUO,RVadIVF`EGF`�XTUZ��ba�F`ILT�QUOw�GEGOwa�I.F�VOwF`O�QUEÒH���F`I,W=�GO,~��.O��`��T�IVF¾R&HJI.���`EGF�R!TUEGI.F��POJT|W/OwOJF9���.OwFbOJQUE;H,��FbIVQU��a�RVF`~)��adNPO,HJEY��H,��~�Ow��E;RLTUEGI.Fba�ÒQUI.� TUZbOwadO�F`ILQU��aw]×	OJW=�Y��TSRV�b�.ZDT��GOwadadI.Fba=HwRVF��PO���RV~bO0E;FDTUI�HwRVadOwa��D��RV~`~�E;Fb� HJIVFDTUOJ��T/EGFb��IVQU��RLTUEGIVFh]±��~b~bEGF`��F`O�WHJRVadOwa¿TUI�TUZ`O HJRVadO �`RVadO,~�QUO,RVadIVF`OJQ�OJ��TUOwF`~ba	TUZbO acTdQUOwFb�VTUZ}IV��TUZbO�QUO,RLadI.FbOJQ��PO,HwRV�badO ��IVQUO�adNPO,HJEY�PH��FbI!W=�GO,~��.O��PO,H�I.��Owa=R,�VRVEG�;RV�`�GO.]��/Z`O�acTdQUOJF`�VTUZ�IV�+R�adNPOwHJEY�PH�HwRLadO���RVadOw~�QUO,RVadIVF`OJQ�~bOJNPOwF�~�a�I.Fh�
�V]�TUZ`O�OJ��NPOJQUEGOwF�HJOJa	EYT=Z�RLa=Z�R.~��
� ]¿EYTUa0RV�`EG�GEYT���TUI �`F`~bOJQUacTSRLF�~�F`OJW adEYTU��R!TUE;IVF`a=EGFXTUOJQU��a�IL�kTUZ`IVadO�I.�;~XOJ��NPOJQUEGOwF`HJOwaw�
Î�]¿EYTUa0RV�`EG�GEYT���TUI�R.~bRVN�T,�
��]¿EYTUa0R.~bOJNbTUF`OJada	R!T0Ow�.RL�G��RLTUEGIVF&RVF`~�QUOwN`RVEYQ,�
ÏD]¿EYTUa0RV�`EG�GEYT���TUI EGFDTUOw�VQSR!TUO�F`OJW OJ��NPOJQUEGOwF`HJOwa=EGF�TUI�EGTUa=��Ow��ILQd��RVNbNbQUI.N�QUE;RLTUOw�Y�D]
�/ZbO��8IV�G�;I,W=EGF`��adEG��EG�;RLQUEYTUEGOwa=OJ��EGacT=�POJT�W�OwOwFXN�QUI�HJOwadadOwa=IL�+Ó/_�²½RVF�~�NbQUI�H�OwadadOwa=IV��R�^X�`�YTUEYK|�	�.OJF�TÔ`R.H�TUILQd�Ñ�
< _�ILTUZ�Ó/_�² RLF�~�TUZ`O�^\��Ô��badO�NbQUI!��OwF���OJTUZ`I�~�a�EGFXadI.�G��EGF`��N�QUI.�`�GOw��aw]
< _�ILTUZ�Ó/_�² RLF�~�TUZ`O�^\��Ô'QUOJ�G��I.F�TUZ`O�RLadad�`��NbTUEGIVF�TUZ�R!T0adEGTU�`RLTUEGI.Fba�QUO,HJ�bQ,]
< ß9ZbOwF F`O�W)EGFb��IVQU��R!TUE;IVF �PO,HJIV��Owa±R!�VRVEG�;RV�b�GO	~��bQUEGF`�	QUO,RVadIVF`EGF`���PIVTUZ�Ó/_�²9RVF`~�TUZ`O0^\�	Ô�HwRVF�`adO¿TUZbEGa0EGF��8IVQU��R!TUEGI.FXTUI�QUO�TdQUE;OJ��O¿F`O�W?�«RLF�~�Z`I.NPO��8�`�G�Y���POJTdTUOJQ���HwRVadOJa ��TUOJ��N`�;RLTUOwaw]
< �hOwRLQUF`EGFb�XHwRLF&EGF}�PILTUZ}Ó/_�² RVF`~XTUZ`O�^\��Ô¼�PO�EG��N`�GOw��OJF�TUOw~��D�&RV~`~bEGFb��FbOJW´HJRVadOwa ��TUOw� KN`�;R!TUOwaw]
< _�ILTUZ&Ó/_�²½RVF`~�TUZbO�^\��Ô'HwRVF�I.F`�Y�����`F�HSTUE;IVFXN�QUI.NPOJQU�Y��EY��TUZbOJ��Z�R,��O�R�QUOwN�QUOwadOwFDTSRLTUEG��O�adOJT=IV�HwRLadOwa ��TUOw��N`�;RLTUOJa/�8IVQ�R�adNPO,H�EG��H�~bIV��RVEGFh]
< _�ILTUZ�Ó/_�² RLF�~�TUZ`O�^\��Ô'QUOJ�G��acTdQUI.Fb�.�Y��I.FXTUZbOwEYQ�QUOJTdQUEGOw�.RL�kHwRLN�RL�`EG�GEGTUEGOwaw]
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�/ZbEGauadO,H�TUEGI.F�H�I.FDTSRVEGF`a�RLF�EGFDTdQUI�~b�`H�TUEGI.F�TUI	TUZ`O����`�YTUEYK|RV�VOwFDT���RVH�TUIVQd��HJIVF�HJOwN�T�RVF`~�R0�.�GI.�`RV��IL�.OJQU��E;O�WIL�±TUZbO����`�YTUEYK|RV�.OJF�T	��RVH�TUIVQd�D�h~bOJaUH�QUEG�`EGF`��TUZ`O�����O�Ow�GOw��OwFDTUa�~bEGacTUEGF`�.�bEGadZ`O,~&W=EYTUZ`EGF}TUZbO����`�YTUEYK|RV�.OJF�T�8R.H�TUILQd�D]
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�/ZbO��.I�RL��IV��TUZ`EGa	TUZbOwadEGa�EGa	TUI�~�OwaUH�QUEG�PO R���I�~bOJ�h�8ILQ�R ��RVHJEG�;EYT|��HwRVN`RV�b�;O�IV�±H�QUO,R!TUEGF`��RV�.OJF�TUa	I.F}~bO�K��RLF�~�]0�/Z`O����b�GTUEYK|RV�VOwFDT	�8R.H�TUILQd�&EGa¿ad��HUZ�R ��RVHJEG�;EYT|�}RVF�~\N�QUI!��E;~�Owa0���`F`H�TUEGI.F�RL�GEGT|�&�D�XW=ZbEÒHUZ}RV�VOwFDTUaHJRVF\�PO�~�OwadEG�.F`Ow~\RVF`~X�`�bE;�YT	R.HJHJIVQS~�E;Fb� TUI �.EG��OJF\adNPO,HJEY�PHJRLTUEGI.Fbaw]=�/Z`O�RL�.OwFDTUa	RLQUO�~bOJadE;�VF`O,~\�badEGF`��RTUOJ��N`�;RLTUO	��RVadOw~\HJI.F����V�bQSRLTUEGIVF&RVNbNbQUI�RVHSZÑ]+{�F�TUZ`EGa0RVN`N�QUI�RVHSZ\N�QUOw��EGI.�`ad�Y��~bOJadE;�VF`O,~�N�RLQdTUa=IL��RV�VOwFDTUaR!QUO��badO,~�RVF�~�HJIVF`FbO,H�TUO,~¿TUI.�VOJTUZ`O�Q,�VTUI	H�QUO,R!TUO/RVF�RV�VOwFDTu~�OwadEG�.Fh]u�/Z`O/HSQUO,RLTUO,~�~bOJadE;�VF�EGakad�b�`adO��D�bOwFDTU�G��badO,~XTUI��`�bE;�;~\TUZ`O�IVNPOJQSRLTUEGI.F`RV�+~bOJaUH�QUEGNbTUEGI.F�IV�+TUZ`O�RL�.OwFDT,���`adEGFb��TUZbO�H�I�~bOJKMI.��ÁcOwH�TUa¿�GI�HwRLTUOw~}EGF&TUZ`O�badO,~�TUOw��N`�;RLTUOJaw]��/Z`O�TUOJ��N`�;RLTUO	E;F��8ILQU��RLTUEGI.F�Ow��N`�GI,�DO,~ EGF�TUZbO¿RL�.OwFDT=H�QUOwRLTUEGI.F\N�QUI�HJOwada=HJIVF`adEGacTUa=IV�H�I.F�H�OwNbTU�`RV�Ñ~bOwaUHSQUE;N�TUEGI.F`a/W=ZbE;HSZXRLQUO¿�badO,~�~��bQUEGF`��TUZ`O�~bOwadEG�.F�NbQUI�HJOJada	RLF�~�HJI�~bO�I.��ÁcO,H�TUa�QUOw�;R!TUO,~�TUITUZbO�TUOw��Nb�ÒR!TUOwa/W=Z`E;HUZ&RLQUO��badO,~X~��bQUEGF`��TUZ`O�HJIVF`acTdQU�`H�TUEGI.F\N�QUI�HJOwadaw]
�9�badOJ�8�b�Ñ���`�YTUEYK|RV�.OJF�T±��RVH�TUIVQd��HwRLN�RV�b�GO¿IV�kRV�bTUIV��RLTUE;HwRL�;�Y���.OJF`OJQSR!TUE;Fb� RL�.OwFDTUa�adZ`IV�`�;~�R.~bZbOJQUO	TUI�TUZ`O��I.�G�GI,W=E;Fb��~bOwadE;~bO�QSRLTSR��

< �/Z`O&���`�YTUEYK|RV�.OJF�T���R.HSTUIVQd�¸E;a�RL�`�GOXTUI¹H�QUOwRLTUO�RVF)RV�VOwFDT�R.HwHJILQS~bEGF`��TUI}TUZ`O\adNPOwHJEY�PHwR!TUE;IVF`a�IV�EYTUa�~bOwadEYQUO,~¾�8�`F`H�TUEGI.F`RV�GEYT��D�/OJ��OwF)EY�	TUZ`O\adNPO,H�EG��HwRLTUEGIVF`a�RLQUO&�VRV�V�`O\ILQ�E;F`HJI.��Nb�GOJTUO.]9�/ZbO&~bO�KadEG�.F�N�QUI�HJOwada�adZ`IV�`�;~��badO�RX��EGF`EG��RL�;EGacTUE;H RLN`NbQUI.R.HUZ�W=ZbOwF�~�OwadEG�.F`EGFb�&RV�VOwFDTUaw�k��O,RLF`EGF`��TUZ�RLTTUZ`O��8�bF�H�TUEGIVF�RV�GEYT��\IV��TUZ`O���F`RV�uRL�.OwFDT�~�OwadEG�.F�adZ`IV�`�;~&Z�R,��O�RVa	�GEGTdTU�GO��`FbQUO����bOwacTUO,~��PR.~b~bEYTUEGI.F`RV��8�bF�H�TUEGIVF�RV�GEYT��XRVa0NPI.adadEG�b�;OV]
< �/Z`O����`�YTUEYK|RV�.OJF�T���R.HSTUIVQd��adZ`IV�`�;~X�PO�RL�`�GO�TUI��VEG��O�RVF�Ow�.RL�G��RLTUEGIVFXIV��TUZ`O�~�Ow�VQUOwO�IL�uad��HJHJOwada=IV�TUZ`O¿RV�.OJF�T	H�QUOwRLTUEGI.F&N�QUI�HJOwadaw]
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< �/Z`O����`�YTUEYK|RV�.OJF�T���R.HSTUIVQd��adZ`I.�b�;~X�PO�RV�b�GO¿TUI�EGFDTUOJQSR.H�T=W=EYTUZ\ILTUZ`OJQ=���`�YTUEYK�RL�.OwFDT/�8R.H�TUILQUEGOwa¿RLF�~TUOw��Nb�ÒR!TUO�QUOwNPI.adEYTUIVQUEGOwaw�bNPI.adadEG�b�G��TUI�OJ�bHSZ`RVF`�VO�~�OwadEG�.F���F`I,W=�GO,~b�VO�RLF�~�TUOw��Nb�;RLTUO=EGFb�8ILQU��RLTUEGI.FÑ]
< °��`HwHJOwac���`��RV�VOwFDT�~�OwadEG�.F`a�adZbI.�`�;~º�PO¹acTUILQUO,~ºEGF adIV��O'W�Rw�D��TUI6NbQUOJ��OwFDT��`FbF`O,HJOJadaURLQd� M QUOJKEGF���OwFDTUEGF`��M�IL�+RV�.OJF�T	~�OwadEG�.F`aw]
< �/Z`O HJI.F`HJOwNbTU�`RV�+~bOJadE;�VF�~�OwaUH�QUEGNbTUEGI.Fba�IV�/RV�.OJF�TUa�N�QUI�~b�`HJO,~����&TUZbO ~�OwadEG�.FbK|HJOJF�TdQUO�adZ`IV�`�;~}�PO�`aURL�`�GO±��IVQkTUZbO�RLadadOw���b�Y��NbQUI�HJOJada�W=EYTUZ`EGF�TUZ`O+���`�YTUEYK|RV�VOwFDT���RVH�TUIVQd��TUI0RLadadOw���b�;O±RVF�I.NPO�QSRLTUEGI.F`RV�RV�VOwFDT	~bOwaUH�QUEGN�TUE;IVF&HJILQdQUOwadNPI.F`~bEGF`� TUI�TUZbO�HJIVF�HJOwN�TU��RL��~�OwaUH�QUEGNbTUEGI.FÑ]
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ÔkEG��O�NbQUI�HJOwadadOJa�HwRLF\�PO�~bEGacTUEGF`�V�`EGadZ`Ow~�W=EYTUZ`EGFXTUZ`O����`�YTUEYK|RV�VOwFDT/��RVH�TUIVQd���

< &�y`z.vwÇ�x)(¸Âºy � y0$�Ã01�Ã � vV��	F`RV�GI.�VI.�ba±W=EYTUZ�RDM QUO,RV�YK«W/ILQU�;~ MD��RVH�TUIVQd�D�.TUZ`O/��RVH�TUIVQd����RVF`RV�.OJ��OwFDT�E;a�QUOwadNPIVF`adEG�`�GO=�8IVQ±�.�bE;~bEGF`�TUZ`O	I!��OJQSRV�G�P��RVH�TUIVQd��N�QUI�HJOwadaw]�Ô`IVQ�O��`RL��N`�GO.��~�O,HJEGadEGI.F`a=Z`R!�.O0TUI��PO���R.~�O¿HJIVF�HJO�QUF`EGF`��TUZ`O0W�Rw�EGF\W=Z`E;HUZ�R!�VRVEG�;RV�b�GO�QUOwadIV�bQSHJOJa¿RLQUO�adNPOwFDT0TUI�aURLTUEGac���&HJ�GE;OJF�TUaw]��	�GadIb��TUI���RL��O�ad�bQUO�TUZbO��8R.H�TUILQd�HJIVF�TUEGF��`OJakTUI��PO/�badOJ�8�b��EGF�TUZ`O����bTU�bQUOV��~�O,HJEGadEGI.F`a�Z`R!�.O±TUI¿�PO±��R.~bO/HJI.F`HJOJQUF`EGFb�	TUZ`O/R.H��D�`EGadEYTUEGI.FIV��FbOJW ��F`I,W=�GO,~b�VO.]
< r�z�z.Ç Ù � v�Âºy � y2$`Ã21}Ã � v.��/Z`EGa0NbQUI�HJOJada�EGa0QUOJadNPI.F`adEG�b�;O��8ILQ���RLF�RL�.EGF`� �8R.H�TUILQd��K|HJ�GEGOwFDT	E;FDTUOJQSRVH�TUEGI.FÑ]=�/Z`EGa�N�QUI�HJOwada0Z�RLa0TUIOwFbad�bQUO�TUZ`RLT	TUZ`O�EGF��8IVQU��R!TUEGI.F}�.EG��OwF}�D�\TUZ`O�HJ�GEGOwFDT�EGa¿TdQSRVF`ad�;R!TUO,~�TUI�EGFb��IVQU��RLTUEGIVF}W=ZbEÒHUZ�HwRVF�PO �badO,~}TUIX~bOwadEG�.F�RVF�~�HJI.FbacTdQU��H�T�TUZbO�RV�VOwFDTUaw]��/Z`O R.HwHJIV�`FDT���RVF`RV�.OJ��OwFDT¿NbQUI�H�Owada�E;a�RL�;adIQUOwadNPIVF`adEG�`�GO���IVQ���RV��EGF`� ad��QUO�TUZ`RLT0TUZ`O�HJ�GEGOwFDTUa�R!QUO�QUO,RL�G�G�XW=Z`I�TUZ`OJ��aURw�\TUZ`O��\R!QUO.�ÑRVF`~XTUZ�RLTTUZ`O	TdQSRVF`aURVH�TUEGI.F&�POJT|W/OwOJFXTUZ`O��8R.H�TUILQd�\RLF�~�TUZbO�HJ�GEGOwFDT	HwRVFbF`IVT0�PO��8RV�GadOw�Y�\EGFDTUOJQUN�QUOJTUO,~Ñ]
<�� Â Ù ��v,Æ#"��Sr%$�Ã � v�É�Ã�t,Æ3$ � " S Ã � vwx!ÃP��/Z`O ~bOwadEG�.F}NbQUI�H�Owada�E;a	QUOwadNPI.FbadE;�b�GO �8IVQ�HSQUO,RLTUEGF`��TUZ`O�HJI.F`HJOwNbTU�`RV��~�OwadEG�.F�~�OwaUH�QUEGNbTUEGIVF'IV�±TUZ`ORV�VOwFDTUa�TUZ�R!T�FbOwO,~ TUI��PO�H�I.F`acTdQU�`H�TUO,~�]uß9EYTUZ`EGF TUZ`O0���b�GTUEYK|RV�VOwFDT±�8R.H�TUILQd�D��RV�VOwFDTUa�RLQUO	~bOwadEG�VF`O,~�`adEGFb��TUOw��N`�;R!TUOwaw]+�/Z`OwadO�TUOw��Nb�;RLTUOwa=HJIVFDTSRVEGF���N�R!QdTUE;RV�Ò��HJI.F`HJOwNbTU�`RV�h~bOwaUHSQUE;N�TUEGI.F`a0IV�uRV�.OJF�TUaw]
< r�t,twÃ21&s �3(+��	�VOwFDT ~�OwadEG�.F¾~�OwaUH�QUEGNbTUEGI.Fba R!QUO��badO,~'TUI�H�QUO,R!TUO�TUZbO�R.H�TU�`RV��IVNPOJQSRLTUEGIVF�RV�=RL�.OwFDTUa����}TUZ`O�RLacKadOw���`�Y�}NbQUI�HJOwadaw]&�/Z`EGa�N�QUI�HJOwada�RV�GadI��`adOwa�TUZ`O�~�OwadEG�.F¾~�OwaUH�QUEGNbTUEGI.F�~bOw�GEG��OJQUO,~��D��TUZ`O�~�OwadEG�.FNbQUI�H�Owada0TUI�QUOJTdQUEGOw��O¿TUZ`O��«À�R,�.R.�=H�I�~bO¿��QUIV� TUZ`O�TUOJ��N`�;RLTUOwa=�badO,~�W=EYTUZ`EGFXTUZbO�~bOJadE;�VFh]
< G Ã01 Ú ��ybvwÃ � Ã�vwxLÆ�Ã�Ûby2�|��/Z`O�TUOw��Nb�;RLTUO�QUOJTdQUEGOw�VRV�`N�QUI�HJOwada±E;a�QUOwadNPIVF`adEG�`�GO=�8IVQ�adO,RLQSHUZ`EGFb��TUOJ��N`�;RLTUO/QUOwNPIVadEYTUIVQUEGOwa���IVQ/ad�bEYTdKRV�b�GO�TUOJ��N`�;RLTUOwaw] +	TUZbOJQ�NbQUI�HJOwadadOJa\HwRLF6EGadad�`O��D�`OJQUEGOwa�TUI'TUZbO\TUOw��N`�;RLTUO�QUOJTdQUEGOw�.RL��N�QUI�HJOwadaw�EGF�~�EÒHJRLTUEGF`� TUZbO�T���NPO �,�8�`F`H�TUEGI.F`RV�GEYT���TUZ`OJ��QUO��D�bEGQUO¿�ÒQUI.� TUOw��Nb�;RLTUOwaw]
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�/ZbO±�`��O±N�QUI�HJOwadadOwa�~�OwaUH�QUEG�PO,~�RV�PI!��O�HJIDI.NPOJQSR!TUO�TUI	R.HUZ`EGOw��O+TUZ`O���RLEGF�TSRLad��IV�`R0���`�YTUEYK|RV�.OJF�Th��RVH�TUIVQd���HSQUO,RLTUEGF`��RL�.OwFDTUa	I.F&~�Ow��RVF`~Ñ]��/ZbO��`adO�IV�+R����b�YTUEGK|RL�.OwFDT���RVH�TUIVQd�XQUO,~b�`HJOwa	RVF�RV�VOwFDT¿HSQUO,RLTUEGI.F\TSRLad�TUI�RXTSRLad����IVQ�W=ZbE;HSZ¾R\�badOJQ�IVF`�Y��FbOwO,~�a�TUI&adNPO,H�EG�Ò��TUZ`O QUO����bEYQUO,~'�8�bF�H�TUEGI.F`RV�GEYT��'IV�=TUZ`O�RV�VOwFDT!��aS���RLF�~\adOJT	adI.��O��VRLQUE;RV�b�;OJa	W=Z`E;HUZ�E;F ���bOwF�HJO�TUZbO����`�YTUEYK|RV�.OJF�T=�8R.H�TUILQd�&NbQUI�HJOJada ��ad��HUZ�RVa�R�TUEG��O��GEG��EGT��IVQ�TUZ`O�RV�.OJF�T H�QUO,R!TUE;IVF¸N�QUI�HJOwadaw�±IVQ�R&adEGÞwO��;EG��EYT���IVQ TUZbO�RV�.OJF�TUa�TUZ�RLT RLQUO�TUI��POXH�QUOwRLTUO,~`��]¹�/Z`ORL�bTUIV��RLTUE;H RV�VOwFDT�H�QUO,R!TUE;IVF�NbQUI�H�Owada�RV�G�GI!W=a��8ILQ�F`I!��EÒH�O �`adOJQUa�TUIXH�QUO,RLTUO�RLF�~��`adO NPI,W�OJQd�8�b��RL�.OwFDTUaw�W=EYTUZbI.�bT±Z�R,��EGF`��TUI�R.H��D�bEGQUO0OJ��TUOwFbadE;�.O0��FbI!W=�GO,~��.O0I.F�Z`I,W¸TUI�~�OwadEG�.F�RVF`~��`�`EG�;~�RV�VOwFDTUaw��IVQ±W=EGTUZbI.��TTU��QUF`EGF`��TUI�TUZ`EYQS~¼N`RLQdT|�¼RV�.OJF�T�~�Ow��Ow�GIVNPOJQUaw]�^XILQUO&R.~��.RLF�HJO,~¾�`adO�QUa�HJI.�b�Ò~¼RV�GadI��POJF`OJ�bT ��QUIV� RVFRL�.OwFDT	H�QUO,R!TUEGI.F\��RVHJEG�GEGT|�D��OwadNPOwHJE;RV�G�Y�XW=Z`OJFXTUZ`O�N�QUI�HJOwadadOwa=W=EYTUZ`EGFXTUZ`O����`�YTUEYK|RV�.OJF�T��8R.H�TUILQd�\H�I.�`�;~X�PO~�EYQUO,H�TUO,~�E;F\R ��OJ��EG�`�GO¿��RLF`FbOJQ,]¯u�bRV��Nb�;OJa�IV�u���`�YTUEYK�RL�.OwFDT��8R.H�TUILQd�X�badO.�
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���bTUZbO�À�R,�.R��ÒRLF`�V��RV�VO�E;a=��ILQUO�R.HwH�OwadadEG�`�GO�RLF�~�O,RVadEGOJQ0TUI �`adOV]�/ZbO�À�R,�.R&Õ�EYQdTU�`RV��^\RVHSZbEGF`O��.EG��Owa�TUZ`O�À�R,�VR��;RLF`�.�`RV�VOXadI.��O�IL��EYTUa�NPI,W/OJQ,]��/Z`O�À.Õ¿^ EGa�QUO�KadNPIVF`adEG�`�GO��8ILQ/EGFDTUOJQUNbQUO�TUE;Fb��TUZ`O0HJIV��N`EG�GO,~	ÁcR!�VR�HJI�~�O	RLF�~ OJ��O,H��bTUEGF`�¿EYT,]+À.Õ¿^Xa�RL�G�;I,W¸�8IVQ�NPIVQdTSRL�`EG�GEGT|����baURV�b�;O0I.F��VRLQUEGI.�ba�ac��acTUOw�?RLQSHUZ`EYTUO,H�TU��QUOwaS�+IL��TUZ`O	À�R,�.R�HJI�~�O.��RVa/ZbI.�;~ba+�8ILQ�RVFD��Nb�;RLTd�8ILQU�?��IVQ�W=ZbE;HSZR�À.Õ¿^3EGa�W�QUEYTdTUOwFÑ]��	�YTUZbI.�`�VZ\TUZ`O��`QUacT¿À.Õ�^Xa0W/OJQUO���OJQd�\ad�GI,W���TUZ`O�NPOJQd�8ILQU��RVF`HJO�adEGF`HJO�TUZbOwF&Z�RLaEG��N�QUIL�.O,~}����HUZ'RLF�~'FbOJW TUO,HSZbF`E �D�`Owa�ad�`HSZ�RVa RJ��·S �¢M¡8¦`¢| 8¡�µ�¥J¢|©SªLµ�¶�¡��G¨V 8¡«ªV¦)RV�GadI}HJI.FDTdQUEG�`��TUO�TUI\TUZ`OEGF`H�QUO,RVadO�EGF\adNPOJO,~\RVF`~�O���HJEGOwF�H���IV�uHJI�~bO�OJ��O,H��bTUEGI.FÑ]�/ZbO/À�R,�VR�Ý��;RLTd�8ILQU�´EGakTUZ`O�adO�TuIV�`NbQUOJK|~bO���F`Ow~�H��ÒRLada�N�R.HU�VRV�.OJa�TUZ�R!TuNbQUI!��E;~bO�EG��Nb�;OJ��OwFDTSRLTUEGI.Fba��8ILQ����HUZ��`adO,~��8�bF�H�TUEGI.Fbauad��HUZ RLauF`OJT|W/IVQU��EGF`����adO,H��bQUEYT��D�.~`R!TSR	acTdQU��HSTU�bQUOwaw�V�VQSRLN`Z`E;HJa+RLF�~�E;FbN`��T �LI.��TUN`��T,]�/ZbOwadO0N�R.HU�VRV�.OJa�RV�GadI R!TdTdQUEG�`�bTUO=TUI�TUZ`O0NPIVQdTSRL�`EG�GEGT|��IV�ÑTUZ`O0�;RVF`�V��RL�.O.�bRVa/~bOw��OJ�;IVNPOJQUa/FbI��GIVF`�.O�Q�Z�R,��OTUI�QUOw�Y�XIVF\N`�;R!Td�8IVQU� adNPOwHJEY�PH�EG��N`�GOw��OwFDTSRLTUEGIVF`a/IL�+�	N`Nb�GEÒHJRLTUEGI.F&ÝuQUI.�LQSRV� {�FDTUOJQd�8R.HJOJa��«�	Ý+{|aS��]À.R!�VR¿EGa�RLF�I.��ÁcO,HSTdK|ILQUEGOwFDTUO,~��ÒRLF`�V��RV�VO.�DTUZ`O�QUOJ�8ILQUO0TUZbO���I.acT±E;��NPILQdTSRVFDT±HJI.F`HJOwN�T+W=EYTUZbE;F�TUZbO=À�R,�.R�;RLF`�.�`RV�VO�EGa�TUZ`O�©w�G¨V·U·U]�� HJ�;RVada�HJI.FbadEGacTUa�IV����¥J�^JV·�RLF�~)µ�¥J  S�ªIJV·U�±F`RV��O,~¾µ�¥�µ ��¥�¬S·�IV��TUZbO�HJ�;RVadaw]{|F`acTSRLF�TUE;R!TUO,~¾HJ�;RVadadOwa�R!QUOXF�RL��O,~¹I.��ÁcO,HSTUaw��RVF`~¹I.��ÁcO,H�TUa�R!QUOX�badO,~¹E;F¼À�R,�VR}N�QUI.�LQSRV��aw]¹ß9ZbOwF¾RVFIV��Á�O,H�T±EGa�H�QUOwRLTUO,~ �badE;Fb��R�HJ�;RVadaw��EGF �VOwF`OJQSRL���DTUZ`O���OJTUZbI�~ba+RVF`~���Ow�;~�a±IL�PTUZ`O=HJ�;RVada±�PO,HJIV��O=R!�VRVEG�;RV�b�GOEGF�TUZ`O	I.��ÁcO,H�T,�`RVF`~�HJRVFX�PO	�`adO,~�TUI���RLF`EGN`�b�;RLTUO �,QUOJTdQUEGOw��O	TUZbO�acTSR!TUO¿IV�hTUZ`O�IV��Á�O,H�T0EGF�TUZbO�N�QUI.�VQSRL�\]�/ZbO���R!Á�IVQ	R.~��.RLFDTSRV�.OJa0IL�u�`adEGFb��À�R,�.R�W=Z`OwFXW�QUEYTUEGF`� RVN`Nb�GEÒHJRLTUEGI.Fba	EGF�H��;�`~bO.�

<�� Ç`xLvJy`suÆ ��Æ�v�(+�	R NbQUI.�LQSRV� W�QUEYTdTUOwF&I.F�R adNPO,H�EG��H�N`�;RLTd��IVQU� E;a	F`ILT��GEG��EYTUO,~�TUI TUZ�R!T�Nb�;RLTd�8ILQU�\]
��OwOwNbEGF`�¹EGF6��EGF�~¾TUZ`O&F��`���POJQ�IV��~�E^��O�QUOwFDT�Nb�;RLTd�8ILQU��a�TUZ`RLTXRLQUO}HJ��QdQUOwFDTU�G�¼�badO,~9RVF`~¸TUZ`OEGF�H�QUOwRVadEGF`�'RV��I.�bFDT�IL��HJIVF`F`OwH�TUEG��EYT|�¹�POJT�W�OwOwF¹TUZ`OJ�\�+W�QUEYTUEGF`��R�NbQUI.�LQSRV� IVF�HJOV�/RLF�~¹�POwEGF`�RV�b�GO¿TUI�QU�`F�EGT0IVF&RV�G�ÑIVTUZ`O�Q	Nb�;RLTd�8ILQU��a0HwRVF\�PO���OJQd���`adOJ���`�ÑEGF�~bOJO,~Ñ]

< Ø Ã�z Ù xLÆ�v (±��À�R,�VR\W�RVa ~bOw��OJ�;IVNPO,~'W=EYTUZ¾adO,HJ�bQUEYT|�¾RVa�R���R,ÁcILQ QUO��D�`EYQUOw��OJF�T,]}�/ZbOXRL�`EG�GEYT���TUIOJ��O,HJ��TUO/R=NbQUIV�VQSRV�ºadO,HJ�bQUOJ�G���4M aURLF�~b�PI,��EGF`��M ���VEGakZ`EG�V�G��~�OwadEYQSRV�b�;O�E;F�TUI�~`Rw��a�FbOJT�W�IVQU��Ow~�adI�HJEGOJT|�D]
<UT Ã�v /�Ç�xIU¼Ç�xLÆ�Ã � vwÃ��±��TUZ`O�EG��NPIVQdTSRLF�HJO�IV�±HJIV��N`��TUOJQ0F`OJT|W/IVQU��a=W�RLa¿RV�GadI�QUO,HJIV�.F`EGÞwOw~��D��TUZ`OÀ�R,�VR�~�OwadEG�.F`O�QUaw�`RLF�~�HJIVF`adO��D�`OJF�TU�Y� TUZbO	�badO	IL�kFbOJT�W�IVQU��QUOwadIV�bQSHJOJa/Z�RLa/�POwOwF���R.~�O	�.OJQd� O,RLac�D]
�/ZbO�R.~��.RLF�TSRL�.Owa�À�R,�VRXZ�RLa�TUI&I ��OJQ�IL�.OJQ�IVTUZ`O�Q��;RVFb�.�`RV�.OJa���RV�.O EYT��.OJQd�'ad�bEYTSRV�`�GO�W=Z`OJF�NbQUILK�LQSRV����EGF`��{�FDTUOJQUFbOJT=RLN`N`�GE;HwR!TUE;IVF`aw]��/Z`O¿FbIVTUEGI.FXIV�uNPILQdTSRV�`EG�GEYT����.EG��OJa	RLN`Nb�;E;HwR!TUEGI.F`a=TUZ`O�NPIVTUOwFDTUE;RV�ÑIV���I!��EGF`�XR.H�QUIVada�FbOJT�W�IVQU��a�RVF�~�NPOJQd�8ILQU��E;Fb�X�8�bF�H�TUEGIVF`a�RLT��VRLQUEGI.�ba��GI�HwR!TUE;IVF`aw]\�/Z`O�OJ�bRV��Nb�GO�RV�VOwFDTN�QUIVTUILT���NPO¿EG��N`�GOw��OwFDTSR!TUE;IVFX~�OwaUH�QUEG�PO,~XEGF�TUZ`EGa�TUZ`OwadEGa�W�RLa0W�QUEYTdTUOwF\EGF&À.R!�VR���IVQ=TUZ`OwadO¿QUOwRVadI.Fbaw]
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�/ZbEGa+adOwH�TUEGI.F�NbQUOJadOwFDTUa±RLF EGFDTdQUI�~b��HSTUE;IVF I.F�TUZ`O/N�QUI�HJOwada�IL��~bOJadE;�VF�RVF`~�TUZ`O��badO�IV�Ñ~�OwadEG�.F acTdQSR!TUOw�.EGOwaw���I.�G�GI,W/O,~'�D��R�~bOwaUHSQUE;N�TUEGI.F'IL��TUZbO�T�W�I\~�OwadEG�.F'��I�~�Ow�Ga¿I.F}W=Z`E;HUZ}TUZbO����b�YTUEGK|RL�.OwFDT¿�8R.H�TUILQd�'~�OwadEG�.FN�QUI�HJOwada�EGa��`RVadO,~���TUZ`O
	0¥�¦P¥�¬�¡«©���¥�·U¡;¤V¦'��ªIJD¥J�/RVF�~}TUZ`OXµ ªIJD¥J�2HwªL¬ �0¥J¢,JD¥�·U¡;¤V¦)ª H��+ªVµ�¶�ªL·S¡8 8¡«ªV¦P¨V�
� ­V·S M¥�µ�·S]
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�/ZbO±^XOJQdQUE;RV� K«ß�Ow�bacTUOJQhI.F`�GEGF`O±~bE;H�TUEGIVF�RLQd�&� ��O�Q,� � Ì.ÌVÌ��D~bO���F`OJa ��Ã�t,Æ3$ � Æ � $\�8TUZbO���OJQU�P�PRLaw�� «ª�©J¬d¥U¨V M¥��
HJ¨V·4S�¡«ªV¦��u¥��D¥d©J�� M¥���ªV¬0©UªV¦b·� 8¬S�b©w �¨�©U©UªV¬�JV¡�¦�¤� «ª�¶P�G¨V¦�� ]u� ��Ã�t,Æ3$ � �8TUZ`O/FbI.�`F��hIV�PRVF R!QdTUOJ��RVH�T±E;a�~�OJ��FbO,~RLaw��� ¨�¶P�G¨V¦�ªV¬�¶�¬dª. «ª,©Uª.�EHwªV¬/©S¨L¬�¬S­V¡�¦�¤�ªV�� �ªV¬�¨�©U©SªLµ�¶P� ¡8·4S�¡�¦�¤�·�ªVµ�¥J  S�¡�¦�¤	� ]��/ZbEGau~bOwaUHSQUE;N�TUEGI.F�EGF`~bE;HwRLTUOJaTUZ`RLT�E;F�ILQS~bOJQ±�8IVQ�R�~�OwadEG�.F�IV��RVF�RLQdTUOJ�8R.H�T�TUI��PO0��R.~�O.��TUZ`O	~bOJadEGQUOw~����`F`H�TUEGI.F���aS�+Z�R,��O�TUI��PO0��F`I,W=FTUZ`RLT�R!QUOXQUO��D�`EYQUO,~¼IV�¿TUZbO&RLQdTUOJ�8R.H�T�TUZ�R!T�EGa TUI��PO&~bOJadE;�VF`O,~�] �/Z`O&RVH�TUEG��EGT|�¼IV��~�OwadEG�.F6EGa�R���O�Qd���FbI!W=�GO,~��.O/EGFDTUOwFbadE;�.O�NbQUI�H�Owadaw���PO,HJRV�`adO/R	�VQUOwRLT+~bOwRV��IV�bQUO,RVadIVF`EGF`�¿EGauEGF���I.�G��Ow~�TUI0TU�bQUF�QUO��D�`EYQUOw��OwFDTUaEGFDTUI�RVF}RLQdTUO���R.HST�~bOwadEG�.F�TUZ�R!T¿aUR!TUE;ac�`Owa�TUZbOw�\]¿ÔbIVQ�OJ�bRL��N`�GO.��~��bQUEGF`��R�~bOwadEG�.F�N�QUI�HJOwadaw��R�F��b���POJQIL�uTUZ`O�EGF`EYTUE;RV�G�Y�&adNPO,H�EG�`O,~XQUO��D�`EYQUOw��OJF�TUa���Rw��Z�R,��O¿TUI��PO�~�QUIVN`NPO,~�]/®¿OJadE;�VF`EGF`��RLF�RLQdTUOJ�8R.H�T�EGa�RL�;adIR �.OJQd�\~�I.��RLE;F�KMadNPO,HJEY�PH¿TSRVad�P]0�ºNPO�QUadI.F�IVQ	ac��acTUOw� NPO�Qd�8IVQU��EGFb��R�~bOwadEG�.F&TSRLad�XadZ`IV�`�;~\OwadadOwFDTUE;RV�G�Y��PO¿RVF\OJ��NPOJQdT=IVFXTUZ`O¿~bI.��RLEGFXEGFXW=Z`E;HUZ�TUZbO�RLQdTUOJ�8R.H�T0EGa0TUI��PO�~bOwadEG�VF`O,~�]� NPO�QUadI.F¼~bOwadEG�VF`EGF`�}R\TSRV�b�;O��8ILQ OJ�bRV��Nb�GO�H�I.�`�;~¹OwF`HJI.�bF�TUO�Q�TUZbO�N�QUI.�b�;OJ�3TUZ`RLT�TUZbO�QUO��D�`EYQUO,~��R!TUOJQUE;RV�.TUZbO+TSRL�`�GO�EGaÑTUI	�PO+��R.~�O+IL�`EGakFbIVTkR!�VRVEG�;RV�b�GO�EGF�TUZ`O ���`RVFDTUEYTUEGOwahTUZ`RLTuR!QUO�FbO,HJOwadaUR!Qd��TUI0aUR!TUEGac���TUZbO�QUO��D�`EYQUOw��OJF�T�EGF�~bE;HwR!TUEGF`�XTUZbO adEGÞwO�IV�/TUZbO�TSRV�b�;OV]��/Z`O�~�OwadEG�.F`O�Q�TUZbOwF'Z`RVa�TUI\HUZ`IDIVadO�TUIXOwEYTUZ`O�Q~�QUI.N�I.FbO�IV�bTUZ`O+QUO��D�`EYQUOw��OwFDTUakRLF�~�~bOwadEG�VF R=ad��RV�G�GOJQuTSRV�b�;O�IVQ�HUZ`IDIVadO=RVF`ILTUZ`OJQk��RLTUOJQUE;RV��]u{MT�HwRLF�RL�;adII�HJHJ�bQ�TUZ`RLT0~b��QUEGF`� R�~bOwadEG�.FXNbQUI�HJOwada�TUZbO�QUO��D�`EYQUOw��OwFDTUa/NPIVadO,~�TUI�TUZ`O�~�OwadEG�.F\N�QUI�HJOwada	HSZ`RVF`�VO.]+Ô`ILQO��`RL��N`�GO.�,EGF¿TUZbO�TSRL�`�GOJK|~bOJadE;�VF�OJ�bRV��N`�GOuEYTuH�I.�`�;~¿I�HwH��bQ�TUZ`RLT�R�F`OJW�adZ`EGN`��OJF�TÑIL��TUZbO+~bOwadEYQUO,~¿�b�`EG�;~bEGF`���R!TUOJQUE;RV�bRLQdQUEG��Owaw]+�/ZbO=NbQUOw��EGI.�bad�G��~bO�TUOJQU��EGF`O,~�HJI.F ��E;H�T±�POJT�W�OwOwF adEGÞwO0RVF`~���RLTUO�QUEÒRL�bTUZbOwF F`I��;IVF`�VOJQZbI.�;~baw�`RVF`~�EYT0EGa0NPIVadadEG�`�GO�TUI�QUOwEGF`acTSR!TUO¿TUZ`O¿N�QUOw��E;IV�`ad�Y�X~�QUI.NbNPO,~�QUO��D�`EYQUOw��OwFDTUaw]±Ó�I.FbadO��D�`OwFDTU�Y�D��TUZ`O~�OwadEG�.F&~�OwaUH�QUEGNbTUEGIVFXTUZ`OwF�Z�RLa=TUI��PO�HSZ`RVFb�.O,~�TUI�aURLTUEGac����TUZ`O�FbOJW9QUO��D�`EYQUOw��OwFDTUaw]�/ZbO�OJ�bRL��N`�GO�RL�PI!��O�EG�G�G�`acTdQSR!TUOwa¿TUZ�R!T�OJ��TUOwF`adEG��O���F`I,W=�GO,~b�VO�EGa¿FbOwO,~bOw~�TUI�H�QUO,R!TUO�R�~bOwadEG�.F�~bO�KaUHSQUE;N�TUEGI.Fh]0�j·U­L·S M¥�µ TUZ`RLT	E;a0TUI��PO�RV�`�GO�TUI�~bOwadEG�VF}FbOwO,~�a0TUI��PO�NbQUI!��E;~bO,~�W=EGTUZ&TUZbE;a0��F`I,W=�GO,~b�VO�EY�EYT�E;a¿TUI�ad�`HwHJOwO,~�EGF�EYTUa�TSRLad�P]�Õ�EGOJW/Ow~}RLa�R��b�;R.HU�\�PI,�Ñ��TUZbO�EGF`Nb�bTUa�RVF�~&IV�bTUN`��TUa�IL�/ad��HUZ}R�~�OwadEG�.Fac��acTUOw� HwRLF��PO=OJ�bRV��EGF`O,~�]uÔkEG�.��QUO�Î�adZbI!W=a+TUZbQUOwO0~�E;acTUEGF`H�TUEG��O�T���NPOwa+IV�ÑEGFb�8ILQU��RLTUEGI.F&�`I,W=E;Fb�� «ª�RLF�~
HS¬dªVµ TUZbO�~bOJadE;�VF\ac��acTUOw�\]

DESIGN
PROCESS

final artefact description

process evaluation

final qualified requirements

initial artefact description

process objectives

initial qualified requirements
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�/ZbO�EGFb�8ILQU��RLTUEGI.FXF`OwO,~�O,~XRLa=E;FbN`��T=����TUZbO�~bOwadEG�VF\ac��acTUOw� HwRVF��PO�~bEG��E;~bO,~�E;FDTUI�TUZ�QUOwO�T|�bNPOJaw�
< NbQUI�H�Owada�IV��Á�O,H�TUEG��Owaw��TUZ`EGa�T���NPO IL��EGFb��IVQU��RLTUEGIVF¾HJI.FDTSRVEGFba�TUZbO�Z`EG�.ZbOJQdKM�GOw��Ow���.I.RV�Ga�adO�T���IVQ�TUZ`O~bOJadE;�VF6NbQUI�H�OwadaXRLa�R}W=Z`IV�GO.]½�/Z`OwadO&�VI�RV�GaXRLQUO\�badO,~)�D�¹TUZ`O&~�OwadEG�.F6ac��acTUOw� TUI��.�bEÒ~�O\TUZ`ONbQUI�H�Owada�EGF¹R&~�EYQUO,H�TUEGI.F¹EGF�~�E;HwRLTUO,~�����TUZbO�I.��ÁcO,H�TUEG��OJaw]&Ô`ILQ�O��`RL��N`�GO.�hTUZ`O�EGFb��IVQU��RLTUEGIVF¹��R,�HJIVF�TSRLEGF&acTSRLTUOw��OwFDTUa0RV�PIV�bT0TUZ`O���R!�bEG���`� RL��I.�`FDT=IL�+TUEG��O�RLF�~X��IVF`OJ��TUZ`O�~�OwadEG�.F&NbQUI�H�Owada��Rw�XTSRL��O�TUI���F`~�R��badOJ�8�b��~bOwadEG�VFh] +	TUZ`O�Q¿EGFb��IVQU��RLTUEGIVF���Rw�\EGF`HJ�G��~bO�I.��ÁcOwH�TUEG��Owa�EGF�~�EÒHJRLTUEGF`�TUZ`O¿~bOwadEYQUO,~\H�I.��N`�GOJ��EYT���IL�kTUZ`O�~�OwadEG�.Fh]
< EGF`EYTUE;RV� �D��RV�GEY��Ow~�QUO��D�bEGQUOJ��OwFDTUaw�kTUZ`EGa/T���NPO	IV�kEGF��8IVQU��R!TUEGI.F\H�I.FDTSRVEGF`a/QUO����bEYQUOw��OwFDTUa/EGF�~�EÒHJRLTUEGF`�TUZ`O�~bOJadEGQUOw~&���`F`H�TUEGI.F�RL�GEGT|�&IV��TUZbO��`F�RV�k~bOwadEG�.F�IV��Á�O,H�T,�ÑRVF`~ ���`RV�GEY�PHwR!TUEGI.F`a	I.F&TUZ`OJadO�QUO��D�bEGQUO�K��OwFDTUaw]/{M�+R�~bOwadEG�VF&ac�bacTUOJ� EGa=TUI��PO�RV�`�GO�TUI���RV�.O¿EGF�TUOJ�;�GEG�.OJF�T¿~bO,H�E;adEGIVF`a¿RL�PI.��T¿~�QUI.N`NbEGF`� ILQ��RVEGFDTSRVEGFbE;Fb�\HJO�QdTSRVEGF'QUO��D�`EYQUOw��OJF�TUaw� �D��RL�;EY��HwRLTUEGI.Fba�IL�.OJQ�TUZ`OwadO QUO����bEYQUOw��OwFDTUa�RLQUO�FbO,HJOwadaUR!Qd�W=Z`E;HUZ&~bOJaUH�QUEG�PO¿W=Z`E;HSZ�QUO��D�`EYQUOw��OwFDTUa�R!QUO���IVQUO�EG��NPIVQdTSRLF�T�TUZ�RVFXIVTUZ`O�QUaw]
< EGF`EYTUE;RV��RLQdTUO���R.HST+~bOwaUH�QUEGN�TUE;IVFh�hTUZ`EGa�T���NPO+IV�`E;F��8ILQU��RLTUEGI.F�HJI.FDTSRLE;Fba�R0NPIVadadEG�`�GO/EGF`EYTUE;RV��~bOJaUH�QUEGNbTUEGI.FIV��TUZ`O�IV��Á�O,H�TkTUI=�PO0�8QUOJK��c~bOwadEG�.FbO,~Ñ]kÔ`IVQ�OJ�bRV��Nb�;OV�,W=Z`OwF�~bOJadE;�VF`EGF`�0R�TSRV�b�;OV�.RLF�E;FbEYTUEÒRL�P��N�R!QdTUEÒRL�Ò�~bOJadE;�VF&HJIV�`�;~\RV�YQUO,RV~����PO�NbQUOwadOJF�TUOw~�EGF�~�EÒHJRLTUEGF`��TUZ`RLT=TUZ`O	TSRV�`�GO�Z`RVa��8IV�bQ0�GOw�.aw]
�/ZbO�EGF��8IVQU��R!TUEGI.F}NbQUOwadOwFDTUO,~&�D�XTUZbO�~�OwadEG�.F}ac��acTUOw�2R!��TUOJQ¿TUZbO�~�OwadEG�.F}NbQUI�HJOJada¿EGa�HJI.��Nb�GOJTUO,~&EGaRL�GadI�~bEG��EÒ~�O,~�EGFDTUI�TUZ�QUOwO¿T���NPOwaw�
< NbQUI�H�OwadauOw�VRV�G��R!TUE;IVFh�ÑTUZ`EGa�T|�bNPO+IV�bEGFb��IVQU��RLTUEGIVF HJIVF�TSRLEGF`akOw�VRV�G�`RLTUEGI.FbakIV�bTUZ`O±~bOwadEG�.F�I.��ÁcOwH�TUEG��Owaw]�/Z`EGa0EGF�HJ�G��~�Owa�EGFb��IVQU��RLTUEGIVF&I.F�W=ZbE;HSZ\N�QUI�HJOwada0I.��ÁcO,HSTUE;�.Owa�W/OJQUO���OJT/TUI�W=Z`E;HSZXOJ��TUOwFDT,]
< ��F`RV� �D��RL�GEG�`O,~\QUO��D�`EYQUOw��OwFDTUaw��TUZbE;a	T���NPO�IL��EGF��8IVQU��R!TUEGI.F�HJI.FDTSRVEGFba¿TUZ`O���F�RL�kadOJT�IL�*�D��RL�GEG�`O,~QUO��D�`EYQUOw��OJF�TUa RVF�~¸RVadadOwadad��OJF�TUa�IL�¿TUZ`OX�`F�RL� �D��RL�GEG�`O,~¼QUO����bEYQUOw��OwFDTUa�W=EYTUZ¸QUOwadNPOwH�T�TUI'TUZ`OEGF`EYTUE;RV� ���`RV�GEY��O,~�QUO��D�`EYQUOw��OwFDTUaw]
< ��F`RV�	RLQdTUOJ�8R.H�TX~bOJaUH�QUEGNbTUEGI.FÑ��TUZbE;a�T|�bNPOXIV��EGFb��IVQU��RLTUEGIVF9HJI.FDTSRLE;Fba�TUZbOX��F`RV�	~bOwadEG�VF�~bOwaUH�QUEGN�KTUEGI.F&RLF�~\RLadadOwadad��OwFDTUa=IV�uTUZbO�~bOwadEG�VF&I.��ÁcO,H�T	~�OwaUH�QUEGNbTUEGI.F\W=EYTUZXQUOJadNPO,H�T=TUI�TUZ`O¿�`F�RL� �D��RL�GEG�`O,~QUO��D�`EYQUOw��OJF�TUaw]
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�/ZbO�~bOwadEG�.F¾N�QUI�HJOwada HJRVF¹�PO���E;O�W/O,~¾RVa�R\adO,RLQSHUZ¾NbQUI�HJOJadaw]'Ô�QUI.� TUZ`EGa�NPIVEGF�T�IV�0��EGOJW��±~bOwadEG�VF`EGF`�RLF&I.��ÁcO,HST¿QUO��D�`EYQUOwa�R�adOwRLQSHUZ}EGF&T�W�I�adO,RLQSHUZ�adN�R.H�Owaw]¿�/ZbO��VI�RL�uIV�+TUZ`O�~bOwadEG�VF}N�QUI�HJOwada¿EGa0TUI ��¦�J&R~�OwadEG�.F}I.��ÁcO,HST�~�OwaUH�QUEGNbTUEGIVF�TUZ�R!T�aURLTUEGac�`Owa�RXHJO�QdTSRVEGF'adOJT�IL�*�D��RL�GEG�`O,~&QUO��D�`EYQUOw��OwFDTUa	QUOJ�ÒR!TUO,~}TUI�TUZ`OQUO����bEYQUOw��OwFDTUauEGF`EYTUE;RV�G�Y��acTSRLTUO,~�] +�F`O�IL��TUZ`O�adO,R!QSHSZ�adN`R.HJOwa+TUZ�R!T±Z`RVa�TUI��PO/TdQSR,��OJQUadO,~ EGF TUZ`EGa�NbQUI�H�OwadaEGa=TUZ`O�adN�RVHJO�HJI.FDTSRVEGFbE;Fb��RV�G�kNPI.adadEG�b�;O�I.��ÁcOwH�T�~�OwadEG�.F}~bOwaUHSQUE;N�TUEGI.F`aw]	�/ZbO�ILTUZ`OJQ�adO,RLQSHUZ&adN�RVHJO�E;a0TUZ`OadN`R.HJO�H�I.FDTSRVEGF`EGFb��RV�G��NPIVadadEG�`�GO"���`RV�GEY��O,~�QUO��D�`EYQUOw��OwFDT�adO�TUaw]�)~bOwadEG�.F�N�QUI.�b�;OJ�?HJRVF aURLEÒ~ TUI¿Z`R,��O��POwOwF�adIV�;�.O,~ EY��E;F�TUZ`O�QUO��D�`EYQUOw��OwFDT �D��RL�GEG��HwRLTUEGIVF�adOJT�adN`R.HJOR=aURLTUEGac�8R.H�TUILQd��adO�T�IV� ���`RV�GEY��O,~�QUO��D�`EYQUOw��OJF�TUaÑEGak�8IV�`F�~��VRVF�~�R	~bOwadEG�.F�I.��ÁcOwH�T+~bOwaUHSQUE;N�TUEGI.F�E;akR!�VRVEG�;RV�b�GOEGF'TUZbO�~bOwadEG�VF¹I.��ÁcO,H�T�adN�RVHJO�TUZ�RLT�aUR!TUE;ac�`Owa�TUZbEGa�QUO��D�bEGQUOJ��OwFDT"���`RV�GEY�PHwR!TUEGI.F¹adOJT,]�ÔkEG�V�bQUO'�b�uTSRL��OwF�ÒQUI.� � _±QSRVÞwEGOJQ	OJT	RV��]G� �D<@<I� ��adZ`I,W=a�TUZbO�T�W/I�adO,R!QSHSZ�adN`R.HJOwa+W=EYTUZ�TUZbO0~`RVadZbO,~��GE;FbOwa�EGF`~bE;HwRLTUEGFb��W=ZbE;HSZQUO����bEYQUOw��OwFDT$�D��RL�;EY��HwRLTUEGI.F¹adO�TUa�RLF�~�~�OwadEG�.F¹IV��Á�O,H�T�~bOwaUH�QUEGN�TUE;IVF`a�Z�R,��O��POJOwF�OJ�bRV��EGFbO,~}TUIV�.OJTUZbOJQ,]�/ZbO�adI.�GE;~�RLQdQUI,W=a�EGF�~�E;HwRLTUO�R�TdQSRVFbadEYTUE;IVF\TUI�OwEYTUZ`OJQ�R F`O�W QUO����bEYQUOw��OwFDT �D��RV�GEY�PHJRLTUEGI.F�adOJT0IVQ�R F`O�W~�OwadEG�.F\IV��Á�O,H�T	~bOJaUH�QUEGNbTUEGI.FÑ]

search space
qualification set
requirement

search space
description
design object

The design object description and requirement qualification set have
been examined together.
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{|F�TUZ`O�TSRL�`�GOJK|~bOwadEG�VF�O��`RL��N`�GO.��TUZbO�JD¥�·U¡;¤V¦&ª�� R,¥U©w "JD¥�·�©J¬S¡ ¶P 8¡«ªL¦\·J¥U¨L¬d©8S�·«¶�¨�©S¥�HJIVF`adEGacTUa/IV�hR�adO,R!QSHSZadN`R.HJO�HJI.FDTSRLE;FbEGF`��NPI.adadEG�`�GO�TSRL�`�GO¿~�OwadEG�.F`aw]±°�O,RLQSHUZ`EGFb��TUZbE;a�adN�R.H�O���O,RLF`a�O��`RL��EGF`EGF`��~bE���OJQUOJF�T±TSRV�b�;O~�OwadEG�.Fba	TUI�adOwO�EY��R ��R!TSHSZbEGF`��RVF`~&R.HwH�OwNbTSRL�`�GO�QUO����bEYQUOw��OwFDT �D��RV�GEY�PHJRLTUEGI.F�adOJT¿HwRVF&�PO��8IV�`F`~Ñ]0�/Z`O¬d¥��J��¡�¬U¥�µ�¥�¦` ��J�b¨.� ¡ �±©U¨. 8¡«ªV¦¹·J¥J =·w¥d¨V¬c©8S�·«¶�¨�©S¥�HJIVF`adEGacTUa�IV�=R�adO,RLQSHUZ'adN`R.HJO�H�I.FDTSRVEGF`EGFb�XNPI.adadEG�b�;O�adO�TUaIL��QUO��D�bEGQUOJ��OwFDTUa�TUZ�R!T=HwRVF��PO¿�`adOw~�TUI�~bOwaUH�QUEG�PO�TUZbO�~bOJadEGQUOw~�NbQUIVNPOJQdTUEGOwa�IV�uR�TSRV�b�GO.]±°�O,R!QSHSZbEGF`��TUZbEGaadN`R.HJO���OwRVF`a�O��`RL��EGF`EGF`��TUZ`OwadO�~�E^��O�QUOwFDT�QUO��D�`EYQUOw��OwFDT�adOJTUaw]ß6Z`OwF�~bOwadEG�VF`EGF`�&RXHJI.��Nb�;O���I.��ÁcO,H�T,�k�PIVTUZ�TUZ`O�QUO��D�bEGQUOJ��OwFDT$�D��RV�GEY�PHJRLTUEGI.F�adO�T�adN�R.H�O�RVF�~�TUZ`O~�OwadEG�.F¾I.��ÁcOwH�T�~�OwaUH�QUEGNbTUEGI.F¾adN`R.HJO�HwRVF¾�PO�OJ��TdQUOw��Ow�Y���;RLQU�.OV]�{�F'ad��HUZ¸R\adEYTU�`RLTUEGI.FÑ��adEG��N`�GO�adO,R!QSHSZRL�G�.IVQUEYTUZb��a�ad�`HSZ'RVa�~bOJNbTUZbK«�bQUacT¿IVQ���QUO,R.~�TUZbK«�`QUacT�adOwRLQSHUZ'W=EG�;�±F`ILT��PO�NPI!W�OJQd�8�b�±OJF`I.�b�.Z}TUIX��F`~�RadIV�G�bTUEGI.FXW=EYTUZbE;F�QUO,RVadIVF�RL�`�GO�TUE;��OV]�{�F�IVQS~bO�Q0��IVQ	R ~�OwadEG�.FXN�QUI.�b�;OJ� TUI��PO¿adIV�;�.O,~ �D�`E;HU��OJQ=RLF�~�W=EYTUZ�VIDI�~\QUOwad�`�YTUaw�Ñ~bOJadE;�VF¹·� 8¬c¨. M¥«¤V¡M¥�·�RLQUO�F`OwO,~�O,~Ñ]0�/ZbO��badO�IL�+acTdQSRLTUOw�VE;OJa�RV�G�GI,W=a¿TUZ`O�~bOwadEG�VF}ac��acTUOw� TUI�VEG��OX~�EYQUO,H�TUEGI.F¹TUI&TUZ`O�adO,RLQSHUZ¾NbQUI�HJOJadaw] � _±QSRVÞJE;O�Q¿OJT0RL�«]G�:�L<@< 8V���=~�EGaUHJ�`adadOwa�TUZ`O�~bE���OJQUOwFDT��8IVQU��a�IV�acTdQSR!TUOw�.E;H���F`I,W=�GO,~b�VO¿QUO��D�`EYQUO,~�W=Z`OwF&~�OwadEG�.FbE;Fb��RVF\RLQdTUOJ�8R.H�T,]�/ZbO�HUZ`IVE;HJOwa¿��RV~bO�~b��QUE;Fb� TUZ`O�~bOwadEG�VF}N�QUI�HJOwadaw�Ñad��HUZ�RVaw����$�S�¡«©8S}µ�ªIJL¡ ��©U¨. 8¡«ªL¦'µ���·S  �S¥�µ�¨�J�¥ «ª�  S`¥X©J��¬S¬U¥�¦`  J�¥�·S¡G¤V¦ JD¥�·�©J¬S¡ ¶P 8¡«ªL¦��
	 ILQ���$HSD¡«©8S�¬d¥��J��¡�¬U¥�µ�¥�¦` 8·�·J¥J �µ���·�  ��¥���·J¥�J}¦P¥��. ��
	 RLQUO�`RVadO,~�I.F\TUZ`O�~�OwadEG�.F&acTdQSRLTUOJ�.EGOwa��badO,~Ñ]��/Z`O�acTdQSRLTUOw�VE;H���F`I,W=�GO,~��.O��`adO,~XEGF\TUZbO�~bOwadEG�.F&N�QUI�HJOwada�HwRVF�PO¿~bO,HJIV��NPI.adO,~�EGF�TUI�TUZbQUOwO���EGF�~�a�IV�uacTdQSR!TUOw�.E;H���F`I,W=�GO,~b�VO.�
< acTdQSRLTUOJ�.E;H&��FbI,W=�;Ow~b�.O��badO,~¼��IVQX~bOJTUOJQU��EGFbE;Fb��W=ZbEÒHUZ6��I�~�EG��HwRLTUEGIVF6Z�RLa�TUI'�PO&��R.~bO�TUI'TUZ`OHJ��QdQUOwFDT�¬U¥��J��¡8¬U¥�µ�¥�¦� ��J�b¨.� ¡ �±©S¨V 8¡«ªV¦�·J¥J 8]
< acTdQSRLTUOJ�.E;H&��FbI,W=�;Ow~b�.O��badO,~¼��IVQX~bOJTUOJQU��EGFbE;Fb��W=ZbEÒHUZ6��I�~�EG��HwRLTUEGIVF6Z�RLa�TUI'�PO&��R.~bO�TUI'TUZ`OHJ��QdQUOwFDT�JD¥�·U¡;¤V¦�ª�� R!¥d©w  JD¥�·�©J¬S¡ ¶P 8¡«ªV¦b]
< acTdQSRLTUOJ�.E;H���FbI,W=�;Ow~b�.O��`adO,~�TUI��.�bE;~bO�TUZbO/~bOJadE;�VF NbQUI�H�Owada�E;F��.OJF`OJQSRL�«]+�/ZbEGa+EGF`HJ�G��~bOJau��FbI,W=�;Ow~b�.ORV�PIV�bT=W=Z`E;HUZ\adO,R!QSHSZ\adN`R.HJO�EGa�TUI �PO¿TdQSR,��OJQUadOw~�F`O���T0RLF�~�W=Z`OwFXTUI�acTUI.NXTUZbO�~bOwadEG�VF\NbQUI�HJOJadaw]
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�/ZbEGa�acTdQSR!TUOw�.E;H���F`I,W=�GO,~b�VO�E;a��`adOw~�EGF'TUZbQUOJO��;OJ��Ow�Ga�IV��QUO,RLadI.F`EGFb�b��²	O,RLadI.FbE;Fb��RLT�TUZ`O��GOw�.Ow�±IL��TUZ`OQUO����bEYQUOw��OwFDTUakRLF�~�TUZ`OwEYQ �D��RL�;EY�8R.H�TUEGI.Fba+RVF�~�QUOw�;RLTUEGIVF`aw�.QUOwRVadI.FbEGF`��RL�PI.�bT+~�OwadEG�.F�I.��ÁcO,H�T+~�OwaUH�QUEGNbTUEGIVF`aw�RLF�~�QUO,RLadI.F`EGFb��RV�PIV�bT TUZbO\~�OwadEG�.F¼NbQUI�HJOwada�RLa�R}W=ZbI.�GO.]¸¯+R.HUZ¸�GOw��OJ���`adOwa�TUZbO\RL�PIL�.OX��OwFDTUEGI.FbO,~acTdQSR!TUOw�.EGOwaw��acTdQSR!TUOw�.EGOwa�HJI.F`HJOJQUFbE;Fb��TUZbO�W�Rw�}EGF�W=Z`E;HUZ�QUO��D�bEGQUOJ��OwFDTUa�RVF`~}TUZ`OJEGQ"�D�`RV�GEY�PHwR!TUE;IVF`a�RLQUO��I�HJ�`adadOw~��`NPIVFh�LacTdQSRLTUOJ�.EGOwa+HJI.F`HJOJQUFbE;Fb�	TUZbO+W/R,��EGF�W=Z`E;HSZ�~bOJadE;�VF�IV��Á�O,H�T+~�OwaUH�QUEGNbTUEGI.Fba�RLQUO/�VOwF`O�QSRLTUO,~RLF�~���I�~bEY��O,~��bRVF�~�acTdQSRLTUOw�VEGOwa¿HJIVF�HJO�QUF`EGF`��TUZbO¿OwFDTUEYQUO�~bOwadEG�VF\NbQUI�HJOJadaw]
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�/ZbO��.OwFbOJQUE;H���I�~�Ow���8IVQ�~bOJadE;�VF�~bOwaUHSQUE;�POw~\E;F�TUZ`EGa	adOwH�TUEGI.F&EGa�R ��I�~�Ow�hH�QUO,RLTUOw~\�`adEGF`� TUZbO�®�¯�°�{�²	¯�ÒQSRV��OJW�IVQU�¼�bQUEGO��b�)EGFDTdQUI�~b�`HJO,~6EGF�°�OwH�TUEGI.F �b]��V] � ~bOJTSRLEG�;Ow~9~bOwaUH�QUEGN�TUE;IVF9IV��TUZbO&��I�~bOw��HwRVF6�PO��I.�bF�~�EGF � _+QSRVÞwEGOJQ	OJT	RV��]G� �D<@<@8VR��«]��?F��`���POJQ¿IL���.OJF`OJQUE;H ��I�~bOJ�;a�Z`R!�.O��POwOwF'~bOwadEG�VF`O,~'�badEGF`��TUZbEGa�ÒQSRV��OJW�IVQU�P]9��W�I�OJ�bRV��Nb�GOwa IV���.OwFbOJQUE;H&RV�VOwFDT���I�~bOw�Ga�HwRLF¸�POX��I.�bF�~¸EGF � _±QSRVÞwEGOJQ�OJT0RV��]G� � Ì.ÌVÌ.H��RLF�~�� _±QSRVÞwEGOJQ	OJT	RV��]G� � Ì.ÌVÌV� �«]�{�F}adZ`IVQdT,��R��.OwFbOJQUE;H ��I�~bOw�uEGa¿QUO,RL�;EGÞwOw~��D��~bO�TUOJQU��EGF`EGF`��TUZ`O�~bOwadEYQUO,~���`F`H�TUEGI.F�RL�GEGT|�D�uRL�`acTdQSR.HSTUE;Fb�\TUZ`O �VOwF`O�QUEÒH�Ow�GOw��OJF�TUa¿�ÒQUI.� TUZ`O���IVQUO�~�I.��RVEGF�K|adNPOwHJEY�PH Ow�GOw��OwFDTUa�RLF�~TdQSRLF`ad�;RLTUEGFb��TUZbO��.OwFbOJQUE;H�Ow�GOw��OJF�TUa�TUI}RXTSRVad����I�~�Ow� � _±QSRLÞwEGOJQ	OJT	RV��]G� � ÌVÌ.ÌV~ �«]'�/ZbOwadO���I�~bOw�Ga�HwRVF�PO��`adO,~�RVa�acTSR!QdTUE;Fb�\NPI.EGFDTUa¿W=Z`OJF�~bOJadE;�VF`EGF`�XRV�VOwFDTUaw]�� �VOwF`O�QUEÒH ��I�~�Ow�uZ`OJ�;Nba�EGF'E;~bOwFDTUEY����EGF`��TUZ`OT|��NPOwa/IV����F`I,W=�GO,~b�VO�RVF`~�NbQUI�H�OwadadOwa=EGF��.I.�G��O,~�RVF`~�N�QUOwadOwFDTUa=R��`RVadEGa/�8ILQ0���bQdTUZbOJQ�EGF`acTSR!TUEÒR!TUEGI.F\IL�kTUZ`O��I�~�Ow�`��IVQ=adNPO,HJEY��H0TSRVad��aw] +�F`HJO�R��.OJF`OJQUE;H���I�~�Ow��EGa=~bOJ�`F`O,~���TUZ`O0��I�~bOJ��HwRVF��PO	��RV~bO0ad�`EYTSRV�b�GO��8ILQR�adNPO,HJEY�PH�TSRVad��EGF�R�adNPOwHJEY�PH�~bIV��RVEGF}���&QUO���F`OJ��OwFDT,]�²0OJ��FbEGF`��TUZ`O��VOwF`O�QUEÒH ��I�~�Ow�uW=EYTUZ�QUOwadNPO,HSTTUI}RV~`~bEGFb��~�I.��RLE;F¾��F`I,W=�GO,~��.O�E;a HwRV�G�GO,~¾E;FbacTSRVFDTUE;RLTUEGI.FÑ]¼^XI�~bEY�Ò�bEGFb��EYT W=EYTUZ¹QUOwadNPO,H�T�TUI�~�OJ��FbEGF`�RV~`~�EGTUEGIVF�RV��TSRVad��acTdQU��HSTU�bQUOwa�EGa	HwRV�G�GO,~XadNPO,H�EÒRL�GE;aUR!TUEGI.Fh]
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w]0�/Z`OwadO�ad�`�bNbQUI�HJOJadadOwaRLF�~�TUZ`OwEYQ0EGFb�8ILQU��RLTUEGI.FXOJ�bHSZ`RVF`�VO�RLQUO�~�OwaUH�QUEG�PO,~XEGFXTUZbEGa0adOwH�TUEGI.Fh]�/ZbO\HJIVFDTdQUE;�b�bTUEGI.F¼IV�¿O,R.HUZ¸IL��TUZbO�TUZbQUOJOXad�`�bNbQUI�HJOJadadOwa�TUI}TUZbO\~bOJadE;�VF)N�QUI�HJOwada�HwRVF¼�POX��RV~bOH��;OwRLQ������GIDI.��EGF`�}RLT����V�bQUO�ÏD]��/Z`O����V�bQUO�~�E;acTUEGFb�.�`EGadZbOwa�TUZbO TUZbQUOwO�N�R!QdTUa�IV�=TUZ`O�~�OwadEG�.F¹NbQUI�H�OwadaW=ZbOwF¾��E;O�W/O,~¼RVa�R}~bOwadEG�VF¸N�QUI�HJOwadaw�\IVF`O�NbQUI�HJOwada W=ZbE;HSZ¼EGa QUOwadNPI.FbadE;�b�GOX�8ILQ�adO,RLQSHUZ`EGFb��TUZ`O�²BA�°adIV�G�bTUEGI.F�adN�RVHJO.�`RVF`ILTUZ`OJQ/NbQUI�HJOwada/W=ZbE;HSZ�EGa/QUOwadNPI.FbadE;�b�GO��8ILQ�adO,RLQSHUZ`EGFb��TUZ`O	®E+�® adO,RLQSHUZ�adN`R.HJOV��RLF�~R adOJN�RLQSR!TUO�N�QUI�HJOwada	QUOJadNPI.F`adEG�b�;O��8ILQ�~bOwHJE;~bEGF`��EGF&W=Z�R!T�adN`R.HJO�TUZ`O�F`OJ��T0adO,R!QSHSZ�acTUOwN&adZbI.�`�;~&I�HwHJ��Q,]{|F\TUZ`O��.OJF`OJQUE;H���I�~bOw����IVQ¿~bOwadEG�.FÑ��$���� /ºEGa	QUOwadNPIVF`adEG�`�GO��8ILQ�adO,RLQSHUZ`EGFb��TUZbO�²BA�°�adN�R.H�O.��������/ �8ILQadOwRLQSHUZ`EGF`�&TUZ`O�®E+�® adN`R.HJO�RVF`~ ��,'"¹EGa�QUOwadNPIVF`adEG�`�GO��8IVQ�~bOJTUOJQU��EGFbE;Fb�XTUZ`O���I.�G�GI!W=EGFb�'acTUOwN¹EGF¹TUZ`OI!��O�QSRV�G��~�OwadEG�.F\N�QUI�HJOwadaw]

The design object description and requirement qualification set have
been examined together.
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QUOwRVadI.Fba¿R!T¿R�Z`EG�VZ`OJQ¿RV�`acTdQSRVH�TUEGI.F��GOw��Ow��RV�PIV�bT�TUZbO�QUO��D�`EYQUOw��OwFDTUa�W=Z`E;HUZ\TUZ`O�RLQdTUOJ�8R.H�T����bacT	aUR!TUEGac���RLF�~ ��,'"&QUOwRVadI.Fba¿R!T�TUZ`O�ZbE;�VZ`OwacT	�GOw��Ow��IV�±RV�bacTdQSR.H�TUEGI.F}RL�PI.�bT0TUZ`O�~�OwadEG�.F&NbQUI�H�Owada¿EYTUadOw�Y��]	ÔkEG�.��QUO�Í~�EGadN`�;Rw�ba/TUZbO	TUIVNbKM�GOw��Ow��IV��TUZ`O¿~�OwadEG�.F\N�QUI�HJOwada=�`adEGFb��TUZ`O	®�¯±°�{�²	¯¾HJI.��NPIVadEYTUE;IVF�RL����EGOJW�]+Ý�QUI�H�OwadadOwaR!QUO�~bEGadNb�ÒRw�DOw~'RVa�HJIV��NPI.FbOwFDTUa�W=EYTUZ�EGF`N`��T�RVF`~�IV�bTUN`��T�EGFDTUOJQd��RVHJOwaw]�{�F��8ILQU��RLTUEGI.F}TdQSRVF`ac��OJQdQUO,~'�PO�KT|W/OwOJF�HJIV��NPI.F`OJF�TUa�E;a�QUOwN�QUOwadOwFDTUO,~}����EGF��8IVQU��R!TUEGI.F��GEGF`��aw]��/ZbO�F�RV��OJa�IV�/TUZbO EGFb�8ILQU��RLTUEGI.F��GE;Fb��aH�IVQdQUOwadNPIVF�~�W=EYTUZXTUZbO¿F�RL��Owa�IV�uTUZbO�TdQSRVFbac�8OJQdQUO,~�E;F��8ILQU��RLTUEGI.FÑ]
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��,'"�QUOwN�QUOwadOwFDTUa¿TUZ`O�TSRVad�\TUZ`RLT�~�OJTUOJQU��EGF`Owa0TUZ`O�IL�.OJQSRV�G�+~bOwadEG�VF'acTdQSRLTUOJ�V�D]���,'"�QUOwHJOwEG��Owa¿TUZ�QUOwO ~�EG�ÒK��OJQUOwFDT�T���NPOwa�IL��EGFb�8ILQU��RLTUEGI.FXI.F\EYTUa=EGF`N`��T,�

< ��Ã�t,Æ3$ � Ú x!ÇÑz.Ã�t,t	Ç�s	�wÃ�z.v,ÆÒÛPÃbt.��HJIVF�TSRLEGF`auEGFb��IVQU��RLTUEGIVF�QUOw�.RLQS~bEGFb�	TUZ`O�~bOwadEG�VF RVa�R=W=Z`IV�;OV��ad��HUZRVa±TUE;��O	HJIVF`acTdQSRVEGFDTUaw]±�/Z`EGa/EGFb��IVQU��R!TUE;IVF�EGa/N�QUI!��E;~�O,~�����TUZ`O	RV�.OJF�T/�`adEGF`��TUZ`O	~bOwadEG�VF�N�QUI�HJOwadaw]
< x�
ht)1 Ú x!ÇÑz.Ã�t,t�Ã�Û�yP� Ù y`v,ÆÒÇ � ��HJIVFDTSRVEGF`a�Ow�.RL�G��RLTUEGIVF`a�IV�=TUZ`O%$���� / NbQUI�HJOwadaw�+ad�`HSZ¾RLa�EY�=TUZ`OHJ��QdQUOwFDT=IL�.OJQSRV�G�k~�OwadEG�.F\acTdQSR!TUOw�V��Z�RLa=�POwOwF����`�Y���G�GO,~\ILQ	FbIVT,]
< ��Ç�� 1 Ú x!ÇÑz.Ã�t,t&Ã�Ûby2� Ù y`vwÆ�Ç � ��HJIVF�TSRLEGF`a�EGFb�8ILQU��RLTUEGI.F'adE;��EG�;RLQ�TUI�x�
Ñt)1 Ú x!ÇÑz.Ã�t,t&Ã�Ûby2� Ù y0"v,Æ�Ç � Ê

��,'"��badOwa±TUZbEGa/EGFb�8ILQU��RLTUEGI.F�TUI�~bO�TUOJQU��EGF`O�TUZ`O0F`OJ��T±acTUOwN�EGF�TUZbO�~�OwadEG�.F�NbQUI�HJOJadaw] ��,'"���IVF`EYTUIVQUa+TUZ`OEGF��8IVQU��R!TUEGI.F}HJI.��EGFb���ÒQUI.� $���� / RVF`~ ������/ TUI�~�OJTUOJQU��EGF`O�EY�±TUZbO�I!��O�QSRV�G��~bOwadEG�VF�acTdQSR!TUOw�V��EGa�acTUEG�G�ad�`HwHJOwac���`��]�{|T/RV�GadI���I.F`EYTUILQUa�EY��TUZ`O	~bOwadEG�.F�N�QUI�HJOwada/EGa/acTUEG�G�PaURLTUEGac����EGF`��TUZ`O0I!��OJQSRL�;��~�OwadEG�.F�I.��ÁcOwH�TUEG��Owaw]ß6Z`OwF ��,'"'Z�RLa�~bOJTUOJQU��EGFbO,~�W=Z`RLT�TUZ`O�F`OJ��T�HJIV�bQUadO�IV�0RVH�TUEGI.F�adZbI.�b�Ò~��PO.�kEYT�HJI.�����`FbEÒHJRLTUOwa�TUZbEGaEGF��8IVQU��R!TUEGI.F\TUI1$���� /½RVF�~ ������/9�D��NbQUI!��EÒ~�EGF`� TUZ`OJ� TUZ`O�HJ��QdQUOwFDT	I!��O�QSRV�G�k~�OwadEG�.F&acTdQSRLTUOJ�V�\EYT	Z�RLa~�OJTUOJQU��EGF`Ow~Ñ]��/Z`O±��I.�G�GI,W=E;Fb��T���NPOwa�IL�PEGFb��IVQU��RLTUEGIVF RLQUO�I.F�TUZ`O�IV�bTUNb�bTuEGFDTUOJQd��RVHJO�IV�bTUZ`O ��,'"�N�QUI�HJOwadaw�
< ��Ã�t,Æ3$ � Ú x!ÇÑz.Ã�t,t�Ã�Û�yP� Ù y`v,Æ�Ç � ��Ó�I.FDTSRVEGFba�Ow�VRV�G�`RLTUEGI.Fba�IV�=TUZbO�~�OwadEG�.F¹N�QUI�HJOwada RLa RXW=ZbI.�GO.�ad��HUZ\RLa0W=ZbOJTUZ`O�Q�TUZ`O�~bOJadE;�VF\NbQUI�H�Owada=Z�RVa��8RVEG�GO,~\IVQ0EY��EYT	EGa=acTUEG�G�hQU�`FbF`EGF`���bRVF�~�Ow�VRV�G��R!TUE;IVF`a0IV�TUZ`O�E;FbEYTUEÒRL�k~�OwadEG�.F\N�QUI�HJOwada0I.��ÁcO,H�TUEG��OJaw]
< Ç�ÛPÃ�x!y2� � ��Ã�t,Æ3$ � twvwx!y`vwÃO$P()vwÇ¼É - ÉXÂ?��Ó�I.FDTSRVEGF`a0TUZ`O�EGFb��IVQU��RLTUEGIVF}IVF\TUZ`O�I!��OJQSRV�G�u~�OwadEG�.FacTdQSRLTUOJ�V�D�uad�`HSZ'RVa�RXacTdQSRLTUOw�L��EGF�~�E;HwRLTUEGF`��TUZ�RLT�TUZbO F`OJ��T���I�~�EG��HwRLTUEGIVF�acTUOwN�adZbI.�`�;~'�PO�NPO�QdK�8ILQU��O,~X�D��$���� /�]
< Ç�ÛPÃ�x!y2� ����Ã�t,Æ3$ � twvwx!y`vwÃO$P(¼vwÇ � 
�Ø Â?��Ó�I.FDTSRVEGF`a=EGFb��IVQU��R!TUE;IVF\adEG��EG�ÒR!Q=TUI ÇbÛPÃ�x!yP�3����Ã�t,Æ3$ �twvwx!y`vJÃ�$2(¸vwÇ�É - ÉXÂ
� Z 
 ��� � Z�Â Z T G 
 � r%� � & �DS r G � - T Ø Z G Âºr T � � � �±r G � - T
$����(/´QUOwN�QUOwadOwFDTUa�TUZ`O TSRLad�}TUZ`RLT�EGa�QUOJadNPI.F`adEG�b�;O���IVQ�adO,RLQSHUZ`EGFb�\TUZ`O�adN�RVHJO�IV��QUO����bEYQUOw��OwFDT$�D��RL�;EY�bKHJRLTUEGI.F�adOJTUa0TUI��`F�~�TUZbO���IVacT�ad�bEYTSRV�`�GO.�ÑRVHwHJOwN�TSRV�b�;O�adOJT,]�$���� /½�`RVadOwa¿EYTUa�~bO,HJEGadEGI.Fba¿I.F\TUZbO�I!��O�QSRV�G�~�OwadEG�.F6acTdQSR!TUOw�V�¼QUO,HJOJE;�.O,~¼�ÒQUI.� ��,'"6RLF�~¼TUZbO&Ow��Ow�G�`RLTUEGI.F6EGF��8IVQU��R!TUEGI.F6EYT�QUO,HJOwEG��OJa��ÒQUI.� ������/�]
$����(/�Z`RVa�TUZ`O���I.�G�GI,W=E;Fb��T���NPOwa=IV�uEGF��8IVQU��R!TUEGI.F\IVF\EYTUa0EGFbN`�bT=EGFDTUOJQd�8R.HJO.�

< Ç�ÛPÃ�x!y2� � ��Ã�t,Æ3$ � twvwx!y`vJÃ�$2( vJÇ)x�
ht)1¾�¿HJIVFDTSRVEGF`a�I!��OJQSRL�G�±~�OwadEG�.F�NbQUI�HJOwada�acTdQSR!TUOw�V�}EGFb��IVQU��R!KTUEGI.FÑ]
< Æ � ÆÒv,Æ�yP� � 
�Ø ��HJI.FDTSRLE;Fba�TUZ`O¿EGF`EYTUE;RV�ÑQUO��D�`EYQUOw��OwFDT��D�`RV�GEY�PHwR!TUE;IVF\adOJT,]
< Æ � vwÃ�x 1�Ã��kÆ�y`vJÃ=�hÇ:� y�t,twÃ�t,t)1�Ã � vV�¾HJI.FDTSRLE;Fba\Ow�VRV�G��R!TUEGI.F`a&IL��TUZbO'H��bQdQUOwFDT&~�OwadEG�.F�I.��ÁcOwH�T~bOJaUH�QUEGNbTUEGI.FXW=EYTUZXQUOJ��RLQS~XTUI�TUZ`O�HJ��QdQUOwFDT �D��RV�GEY��Ow~�QUO��D�`EYQUOw��OJF�TUa�adOJT,]
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�/ZbO�EGF`EYTUE;RV�`²BA�°�EGa�TUZbO��D��RV�GEY��Ow~�QUO��D�`EYQUOw��OJF�T�adO�T+TUZ`RLT�TUZ`O/~bOwadEG�.F�N�QUI�HJOwada±RVa+R	W=ZbI.�GO=���`acTuTdQd��TUIaUR!TUEGac����RVa�W/OJ�;�ÑRLa0NPIVadadEG�`�GO.]�ß9EYTUZ`EGF�TUZ`O¿�GEG��EYTUa/EGF�~bE;HwR!TUO,~��D��TUZbO����bQdQUOwFDT�IL�.OJQSRV�G�h~bOwadEG�.F�acTdQSRLTUOw�L�D�TUZbO�E;FbEYTUEÒRL�k²BA�°���Rw�\�PO���I�~�EG�`O,~XEGF�IVQS~�OJQ	TUI��`F�~&R adOJT	�8IVQ	W=Z`E;HUZ�R�~�OwadEG�.F�I.��ÁcO,HST�~bOJaUH�QUEGNbTUEGI.FHJRVF¾�PO���I.�bF�~Ñ]��/Z`O��8I.�G�GI,W=EGF`�'T|�bNPOJa�IV�	EGFb��IVQU��RLTUEGIVF¸R!QUO\R,�VRVEG�;RV�`�GO\IVF¹TUZ`O�I.�bTUNb�bT�EGF�TUO�Qd��R.H�O\IV�
$����(/¿�

< � 
�Ø Â Ú x!ÇhzVÃbt,t	Ã�Û�yP� Ù y`v,ÆÒÇ � ��HJIVFDTSRVEGF`a+Ow�VRV�G��R!TUE;IVF`a�I.F�TUZ`O/N�QUI.�LQUOwada±IL�PTUZ`O0$����(/¾N�QUI�HJOwadaw�ad��HUZ\RLa	EGF��8IVQU��R!TUEGI.F\EGF�~�E;HwRLTUEGF`��EG� $����(/�W�RLa�RL�`�GO¿TUI��`F�~�R�F`OJW ²BA�°���I�~bEY�PHJRLTUEGI.FÑ]
< Æ � vwÃ�x 1�Ã��kÆ�y`vJÃ � 
�Ø ��H�I.FDTSRVEGF`a+TUZ`O0²BA�°�HJ��QdQUOwFDTU�G���POwEGF`��OJ�bRV��EGFbO,~ EGF TUZ`O	~bOwadEG�.F�N�QUI�HJOwadaw]
< � 
�Ø y`t,twÃbt,t)1}Ã � v.��H�I.FDTSRVEGF`a=Ow�VRV�G�`RLTUEGI.Fba0IL�uTUZ`O�QUO����bEYQUOw��OwFDT��D��RL�;EY��HwRLTUEGI.F&adO�TUaw]
< � 
�Ø �`HJI.FDTSRLE;Fba0TUZbO�QUO��D�`EYQUOw��OJF�T*���`RV�GEY�PHwR!TUEGI.F\adOJT0EYTUadOw�Y��]É�Z Ø � Ë T - Y	V:Z S G É
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������/¼QUOJNbQUOwadOwFDTUa/TUZbO	TSRVad� TUZ`RLT�EGa/QUOwadNPIVF`adEG�`�GO���IVQ=��I�~�EG�Ò��E;Fb��TUZbO�®E+�®�]DTUZ`O���RLEGF��VI�RL�hIL�3������/EGauTUI��`F�~�R�®E+�®)TUZ`RLT�EGa��.RL�;E;~�W=EYTUZ�QUOJadNPO,H�T�TUI�TUZ`O±QUO��D�`EYQUOw��OwFDT �D��RL�GEG��HwRLTUEGIVF adOJT±HJ�bQdQUOJF�TU�Y���`F`~bOJQO��`RL��EGF�RLTUEGIVFh]��/Z`O��8IV�;�GI,W=EGF`��EGFb�8ILQU��RLTUEGI.F&T|�bNPOJa	HJRVF\�PO�~bEGacTUEGF`�V�`EGadZ`Ow~\I.FXTUZbO�E;FbN`��T	EGFDTUOJQd�8R.HJO�IV�TUZbO¿NbQUI�H�Owadaw�
< Ç�ÛPÃ�x!y2� �C��Ã�t,Æ3$ � twvwx!ybvwÃO$P( vwÇ�É - É�Â?��HJI.FDTSRVEGFba�I!��OJQSRL�G�/~bOJadE;�VF�NbQUI�H�Owada�acTdQSR!TUOw�V�'EGFb�8ILQdK��RLTUEGIVFh]
< Æ � vwÃ�x 1�Ã��kÆ�y`vJÃ � 
�Ø �PHJIVF�TSRLEGF`a�TUZ`O�QUO����bEYQUOw��OwFDT �D��RV�GEY�PHJRLTUEGI.F\adO�T0��IVQ0W=Z`E;HUZ&R��VRV�GE;~�®E+�®Z�RLa�TUI �PO�HJI.FbacTdQU��H�TUOw~Ñ]
< Æ � ÆÒvwyP�ÑÉ - É}�,HJI.FDTSRVEGFbauRVF�EGF`EYTUE;RV��~�OwadEG�.F�I.��ÁcO,H�Tk~bOwaUHSQUE;N�TUEGI.Fh�L�8ILQuOJ�bRV��Nb�GO�W=ZbOwF�QUOJK|~bOwadEG�VF`EGF`�RVF\RV�.OJF�T,]

®C+�®�^»NbQUI�~���HJOwa/��I.��Q0T|��NPOwa=IV�uEGFb��IVQU��R!TUE;IVF\I.FXEGTUa=IV�bTUN`��T=EGF�TUO�Qd��R.H�O �
< É - É�Â Ú xLÇÑz.Ã�t,tXÃ�Û�yP� Ù y`v,Æ�Ç � �¿H�I.FDTSRVEGF`a�Ow�.RL�G��RLTUEGIVF`a¿IVF�TUZbO�N�QUI.�LQUOwada�IV�+TUZ`OJ������/½NbQUILKHJOwadaw�`ad��HUZ\RLa	EGFb��IVQU��R!TUE;IVF&RV�PIV�bT�TUZbO�ad��HwHJOJada0IL�uTUZ`O¿��I�~�EY�PHwR!TUE;IVF\NbQUI�H�Owadaw]
< É - É y�t,twÃ�t,t)1�Ã � v.�	HJI.FDTSRLE;Fba¿EGFb��IVQU��RLTUEGIVF'I.F&TUZbO�aURLTUEGac�8R.H�TUEGI.F'IV�*�D�`RV�GEY��O,~&QUO��D�`EYQUOw��OwFDTUa�D��R�®E+�®�]
< Æ � vwÃ�x 1�Ã��kÆ�y`vJÃ¸É - É y`t,twÃbt,t)1}Ã � v.��HJI.FDTSRLE;Fba�EGFb�8ILQU��RLTUEGI.F'adE;��EG�;RLQ�TUI ����� ���(�(&'�(� /0&'�!���I.Fb�Y��TUZbE;a�EGF��8IVQU��R!TUEGI.F&EGa=�`adO,~�RVa=�8OwO,~���RVHS���8ILQ;$����(/
< É - É���HJIVFDTSRVEGF`a0R ~�OwadEG�.F\IV��Á�O,H�T�~bOwaUH�QUEGN�TUE;IVF\EYTUadOw�Y��]�0F}R.H�TUEG�VRLTUEGI.F'H��bHJ�GO�W=EYTUZ`EGF}TUZbO ~�OwadEG�.F'N�QUI�HJOwada�Z�RLa¿TUZ`O��8I.�G�GI,W=EGF`�\�8ILQU�\�C+�F`HJO�TUZbO�~bOJadE;�VF}TSRLad�EGa�R.H�TUEG�VRLTUO,~�� ��,'"�EGa�RVH�TUEG�.R!TUO,~Ñ�+~�OJTUOJQU��EGF`OJa�TUZbO��POwacT�HJI.��QUadO�IL��RVH�TUEGI.F¾RLF�~¹HJIV�����`FbE;HwRLTUOwa¿TUZbEGaTUI@$����(/½RVF`~ ������/��D����O,RVFba0IL�±RVF&I!��OJQSRL�;�k~bOwadEG�.F&acTdQSR!TUOw�V�D]���HwHJILQS~bEGF`� TUI TUZbO�acTdQSRLTUOw�L�\OwEYTUZ`O�Q

������/¸ILQ $���� /6EGa�R.H�TUEG�VRLTUO,~��bRL��TUO�Q�W=Z`E;HSZ�TUZ`O0IVTUZbOJQ=��RVFbE;Nb�`�;RLTUEGIVF�TSRLad��E;a/R.H�TUEG�VRLTUO,~�IVQ0HJIVFDTdQUI.��EGaQUO�TU�bQUF`Ow~�TUI1��,'"h] ��,'"�TUZbOwFXZ`RVa0~bOJTUO�QU��E;FbO�W=Z�R!T=TUZ`O¿FbOJ��T0HJI.��QUadO�IV�+R.HSTUE;IVF\adZ`IV�`�;~X�PO.]ß6EGTUZbEGF $���� /�RVF�~ ������/��`R.~b~bEYTUEGI.F�RL��ad�b�`NbQUI�H�OwadadOwa	RLQUO�~bEGacTUEGF`�V�`EGadZ`O,~�]/�/ZbO¿�8IV�;�GI,W=EGF`��ad�`�PO,HSKTUEGIVF`a0~bOwaUHSQUE;�PO¿TUZbOwadO�NbQUI�H�OwadadOwa	RVF�~�TUZ`OwEYQ=QUI.�GO�EGFXTUZbO�~bOwadEG�VF\NbQUI�HJOJadaw]
�*)LKU)=( >"N����"?A@UW]/[:D:D/[: @������ >"M
�/ZbO��.OwFbOJQUE;H���I�~�Ow�h��IVQ�~�OwadEG�.F}~bO���F`OJa0��I.�bQ�ad�`�bNbQUI�HJOwadadOJa�IV��TUZbOJ$!& �
����$!& /0&'�!� �
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�9&'� / ������,���5H�'���#���'NbQUI�HJOJadaw� $���� /0����� �4�#" �.�!�����k��$���� / )��#�9����$L+ /0��������&7�!����"�&�����&'� ��" �!� 2�&
$����3$!& �4�#��&7/3&'�!��RVF�~ " ��$!$!&'���@$����-/ ���#�!�!&'������"�&P]h�/Z`O���I.�bQkad�`�`N�QUI�HJOwadadOwa�R!QUO/adZ`I,W=F�EGF����V�bQUO
6D]
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�Ø ÂºÇ��kÆ M z.ybv,Æ�Ç � EGa±QUOwadNPIVF`adEG�`�GO=�8IVQ+TUZ`O=��I�~�EG��HwRLTUEGIVF IV��QUO��D�`EYQUOw��OJF�T �D�`RV�GEY�PHwR!TUE;IVF�adOJTUaw]+�/Z`O��I�~�EY�PHwR!TUE;IVF`auR!QUO/��RLadO,~�IVF�TUZbO��D��RL�GEG�`O,~�QUO��D�`EYQUOw��OwFDTUauHJ��QdQUOwFDTU�Y���`F`~bOJQuO��`RL��EGF�RLTUEGIVFh�!TUZ`O/I!��O�QSRV�G�~�OwadEG�.F�acTdQSRLTUOJ�V�¿QUO,H�OwEG��O,~���QUIV����,7"Ñ�!Z`EGacTUIVQd��E;F��8ILQU��RLTUEGI.F�RVF`~¿Ow�.RL�G��RLTUEGIVF�EGF��8IVQU��R!TUEGI.F���QUIV��������/�]
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"The system is capable of initial observations."
"The system is capable of determination of hypotheses".

"The system is capable of diagnostic reasoning".

"The system is capable of validation of hypotheses". }

RQS = { 

is_component(EW),
is_component(DR),
D:EW,
D:DR }

is_component(D),
is_top_level(D),DOD = { 

D:EW example of component/subcomponent relation

���	��

�����
�����-.)��K 7�!#�'&)( . 5 !#�������D&�,�� ! E $�5 !#�FEDC�� K-$���&�� .)� 5 .�C�!	� + � C�!#�"!8�9$
�%+ .)7�� �4E8.�$���&�� ��! $'(#C�&�� $ B !
�"& 5-!87 ( & C C�!�� 5 !#�������D&)(�E8&���K &���� $���&�� .)7�� G ��$�!#�"�2:

ÔkEYQUacT,�+TUZ`O�NbQUI�H�OwadadOwa�EGF¹TUZ`O��.OwFbOJQUE;HX~�OwadEG�.F¼��I�~bOw��RLQUO����bQdTUZbOJQX·«¶b¥d©J¡«¨.� ¡	Q!¥�JV]��0��TUO�Q�TUZ`EGaw�+TUZ`O��FbI!W=�GO,~��.O/acTdQU�`H�TU�bQUOJakNbQUOwadOJF�TkE;F�TUZ`O±�.OwFbOJQUE;H/~bOwadEG�VF���I�~bOJ��RLQUO����bQdTUZ`O�Q/¡8¦`·S «¨V¦` 8¡«¨. M¥�JV]+Ö�adEGFb�	���V�bQUO
�wÌ��.��RVadOw~�I.F�adEG��E;�;R!Q+�`�.��QUOwa�E;F � ß9E ÁcF`�.R.R!QS~baw� �D<@<@< ��RLF�~ � _±QSRLÞwEGOJQ	OJT	RV��]G� � ÌVÌ.ÌVR��M�LTUZ`O�adEGTU�`RLTUEGI.F HwRVF�PO�OJ��Nb�ÒRLEGF`O,~X���bQdTUZ`O�Q,�/TUZ`O��.OJF`OJQUE;H�~bOwadEG�.F���I�~�Ow��Z`RVa¿R�H�OJQdTSRVEGF��GOw��Ow�kIL��QUOJ��FbOw��OwFDT,]=�/Z`O���I�~bOJ���IVQ¿QUO�K�~�OwadEG�.F}IV�/HJI.��NPIVadEGTUEGIVF�RV��ac��acTUOw� E;a��`RVadO,~�I.F�TUZ`O��.OJF`OJQUE;H ~�OwadEG�.F}��I�~bOw���Ñ�`��T�TUZ`O�NbQUI�H�OwadaRLF�~���FbI!W=�GO,~��.O=acTdQU��HSTU�bQUOwa�Z�R,��O��POJOwF��8��QdTUZ`OJQ�QUOJ�`F`O,~�]u�/ZbO0��I�~�Ow���8IVQ+QUOJK|~bOJadE;�VF�IV�ÑHJIV��NPI.adEYTUEGI.F`RV�ac��acTUOw��a0EGa	TUZbOJQUOJ�8ILQUO��GOwada��.OwFbOJQUE;H�TUZ`RVF\TUZ`O��VOwF`OJQUE;H�~bOwadEG�.F���I�~�Ow��]	{MT�Z`RVa	��IVQUO�~bIV��RVEGF&adNPO,HJEY�PHN�QUI�HJOwadadOwa¿RVF�~\acTdQU�`H�TU�bQUOJaw]	×	IVTUO�TUZ�R!T	TUZbO��LQUEÒ~&�badO,~\EGF\TUZ`O����.��QUO�~bIDOwa	F`IVT�EG��N`�Y�\R�adNPO,H�EG��HwRV�G�Y�~�OJ��FbO,~�~bEGacTSRVF`HJO��POJT�W�OwOwFXTUZbO¿��I�~bOJ�;aw]

more generic
knowledge

more specific
knowledge

m
or

e 
ge

ne
ric

pr
oc

es
se

s
m

or
e 

sp
ec

ifi
c

pr
oc

es
se

s

generic design model

model for re-design of
compositional systems

pr
oc

es
s 

re
fin

em
en

t

knowledge refinement

���	��

�����
� � ��!�� � !#�"!#�9$0&)(���!#� !DC�� E �0!8������� 
 &%5 !#7�$�&". 
 &%5 !#7;( & C �'!�� 5 !#������� &)(���&���K�&���� $���&�� .)7
� G-� $�!#�"�2:

�*)��"),+ � /�� 7"/�V /�798;:�� P=8DY�P 7 ��� > M0@'��P�� W]1�8;P\@ 7
�/ZbEGa�adO,H�TUEGI.F'~bOwaUH�QUEG�POwa¿TUZbO���IVacT�EG��NPIVQdTSRVFDT¿QUO���F`��OJF�TUa	IV��²BA�°`^ ~�EGacTUE;Fb�.�bE;adZbO,~��D�&TUZbO���I�~bOJ���IVQ±QUOJK|~bOwadEG�.F�IL�hHJI.��NPIVadEGTUEGIVF�RV�Pac��acTUOw��aw]hß9EYTUZ`EGF TUZ`O $���� / /0�������4��" �.�!�#����NbQUI�HJOwadaw�D��I.��Q/ad�`�bNbQUILKH�OwadadOwa=Z�R,��O	�POwOwF�EÒ~�OwFDTUEY��O,~���adOwO¿���V�bQUO	�@�!���:$����J/0�������4��" �.�!�#��� ,'$ ��"�&'�(�J" ��=F��$!���#�!�.�!�#���k�7$����
2 ��56�#���.�!�����k�'$���� /0�������4��" �.�!�#��� �6��"����8����&'�!�!���4��" �.�!�#���XRLF�~%$����J/0����� �4�#" �.�!����� ��&'�!&'$�/0�#�!��=
���#���u]

RQS modification
determination

RQS modification
process

co-ordination

RQS
validation

RQS modification
focus identification

RQS Modification

�0� ��

��� � � �*A B ! ( &�+ C���+ , KLC�&HE8!#����!#�0&)( ��
�� 
 & 5-� �4E8.�$���&��;:
< $���� /0����� �4�#" �.�!����� ,'$ ��"�&'�(� " ��=F��$!���#�!�.�!�#���¾E;a�QUOwadNPIVF`adEG�`�GO��8ILQ�H�IVKMIVQS~�E;F`RLTUEGF`�\TUZbO�²BA�°��I�~bEY��HwRLTUEGI.F¹N�QUI�HJOwadaw]}�/ZbO�~�O,HJEGadEGI.Fba�EYT���RL��Owa�RLQUO��`RVadO,~�IVF¹IL�.OJQSRV�G�/~�OwadEG�.F¾acTdQSRLTUOJ�V��EGF�K�8ILQU��RLTUEGI.FÑ�+Z`EGacTUIVQd�'E;F��8ILQU��RLTUEGI.F¹��QUIV� $����(/ )����9�!��$L+�/ ���#�!�!&'�!����" &¸��adOwO����V�bQUO�6.���±RLF�~EGFb��IVQU��RLTUEGIVF�IVF�TUZbO	N�QUI.�LQUOwada/IV�ÑTUZ`O0��I�~bEY��HwRLTUEGI.F�N�QUI�HJOwadaw]+�/Z`O	I!��OJQSRV�G��~�OwadEG�.F�acTdQSRLTUOw�L��TUZ`OHJILK|ILQS~bEGF�R!TUEGI.F&NbQUI�H�Owada�QUO,HJOwEG��Owa0EGa�TdQSRVF`ad�;R!TUO,~XEGFDTUI�R��GI�HwRV�h��I�~bEY�PHJRLTUEGI.F\acTdQSR!TUOw�V�D]

+ �



< $���� 2 ��56�#���.�!������EGa=QUOJadNPI.F`adEG�b�;O���IVQ0�.RL�GEÒ~bRLTUEGF`� TUZbO�HJ��QdQUOwFDT=²BA�°�]
< $�����/3�������4�#"7�'���#��� �6��" ���%�#��&7�!�!� �4�#" �.�!������E;a¿QUOJadNPI.F`adEG�b�;O��8IVQ�adOJ�;OwH�TUEGF`�XTUZbO&�D��RL�;EY�`O,~�QUO�K
�D�`EYQUOw��OwFDTUa+W=Z`E;HSZ�F`OJO,~�TUI��PO���I�~�EY��O,~ ��QUIV�jTUZ`O�HJ�bQdQUOJF�T/²BA�°�]��/ZbE;a�adOJ�;OwH�TUEGI.FXEGa��`RVadO,~�I.FTUZ`O��;I�HJRV�kacTdQSR!TUOw�V��EGFb�8ILQU��RLTUEGI.FXE;adad�bO,~X�D� $����</0�������4��" �.�!�#��� ,'$ ��"�&'�(�J" ��=F��$!���#�!�.�!�#���k]

< $����1/0����� �4�#" �.�!����� ��&.�!&'$�/3���!�'���#���\E;a=QUOwadNPIVF`adEG�`�GO��8ILQ0TUZbO�R.H�TU�`RV�Ñ��I�~bEY�PHJRLTUEGI.Fba=TUZ`RLT	RLQUO��R.~�O¿TUI�TUZ`O�H��bQdQUOwFDT=²BA�°�]`�/Z`O���I�~�EY�PHwR!TUE;IVF`a0��R.~�O�RLQUO���RLadO,~XIVFXTUZ`O��GI�HwRL�kacTdQSRLTUOw�L�&RLF�~I.F�TUZ`O�HJ��QdQUOwFDT=²BA�°���I�HJ�`aw]
�*)��")=( � /�� 7"/�V /�798;:�� P=8DY�P 7 ��� >UM�� P\: 8D@6?�T M 1CP 798D/27�167�W /
ß6EGTUZbEGF $���� / )����9�!��$L+ / �����!�!&7�!����"�&�T�W�I'ad�`�bNbQUI�HJOJadadOwa�RLQUO&E;~bOwFDTUEY��Ow~½��adOwOX�`�.��QUO � � ��� $����
)����9�!��$L+ / �����!�!&7�!����"�&�RVF`~ $����</0����� �4�#" �.�!����� �9� �.�!& )��#�9����$L+ / ���#�!�!&'�!����" &

RQSM History Maintenance

RQS History
Maintenance

RQS Modification State
History Maintenance

��� �;

�2�P�L?
��A B ! $ �H&"��+-, K C�&HE#!#����!#��&)( ��
���
�������$�& C G 
 .)���9$�!#� .)� E#!�:
< $�����)��#�9����$L+ / ���#�!�!&'�!����"�&�EGa±QUOwadNPIVF`adEG�`�GO=�8ILQ�TUZ`O���RLF�RL�.EGF`��~�OwadEG�.F�QUO��D�`EYQUOw��OwFDTUauZbE;acTUILQd���F`I,W=�GO,~b�VO.]
< $���� /0����� �4�#" �.�!����� � � �.�!& )����9�!��$L+ / �����!�!&7�!����"�&�E;a�QUOwadNPIVF`adEG�`�GO��8ILQ���RLF�RV�VEGF`�\ZbE;acTUILQd���F`I,W=�GO,~b�VO¿QUOw��R!QS~bEGF`� TUZbO¿��I�~bEY��HwRLTUEGI.FXNbQUI�HJOwada0EYTUadOw�Y��]

�*)��")LK � /�� 7"/�V /�798;:�� P=8DY�P 7 ����� M0@'��P�� W]1�8;P\@ 7
ß6EGTUZbEGF ������/¿�PR adE;��EG�;RLQ¿~bEGacTUEGF�H�TUEGIVF&�POJT�W�OwOwF&NbQUI�H�OwadadOwa¿EGa���RV~bO.]0����� /3�������4�#"7�'���#���}Z`RVa	��I.��Qad�b�`N�QUI�HJOwadadOwaw�-����� /3�������4�#"7�'���#��� ,'$ ��"�&'�(�1"���= ��$!�����!�'���#���u������� 24��5L�����'���#���u�!����� /0����� �4��=
"7�'���#��� �L��" ��������&'�!�!���4��" �.�!�#���&RVF`~ ����� /0����� �4�#" �.�!����� ��&.�!&7$�/0�����.�!��������adOJO¿���.��QUO �,Î.��]

DOD Modification

DOD modification
process

co-ordination

DOD
validation

DOD modification
focus identification

DOD modification
determination

�0� ��

���P� 

�*A B ! ( &�+ C'��+ , KLC�&HE8!#����!#��&)( �
	�� 
 &%5 � �4E8.�$���&���:
< ����� /0�������4��" �.�!�#��� ,'$ ��"�&7�9�1"���=F��$!���#�!�.�!�����}E;a=QUOwadNPIVF`adEG�`�GO��8IVQ¿HJIVKMILQS~bEGF�R!TUE;Fb��TUZ`O�®E+�®��I�~bEY��HwRLTUEGI.F�N�QUI�HJOwadaw�V��RVadOw~�IVF�TUZbO�IL�.OJQSRV�G��~bOJadE;�VF�acTdQSR!TUOw�V���8TdQSRLF`ad�;RLTUOw~�TUI0R=�GI�HwRV��acTdQSRLTUOJ�V�`���Z`EGacTUILQd�\EGFb��IVQU��RLTUEGIVF\��QUI.� ������/ )��#�9����$L+ / ���#�!�!&'������"�&���adOwO����V�bQUOE8����PRVF�~�E;F��8ILQU��RLTUEGI.FI.F�TUZ`O¿N�QUI.�VQUOJada	IL�kTUZ`O���I�~�EG��HwRLTUEGIVFXNbQUI�H�Owadaw]
< ����� 24��56�#���.�!�#����E;a�QUOwadNPIVF`adEG�`�GO��8ILQ0�.RL�;E;~bRLTUEGF`��TUZbO�HJ�bQdQUOJF�T=®C+�®�]
< ����� /3�������4�#"7�'���#��� �6��"����@����&'�!�!���4��" �.�!�#���}EGa�QUOJadNPI.F`adEG�b�;O��8IVQ¿adOw�GO,H�TUEGF`��TUZ`O�N�R!QdTUa¿IV�+TUZ`O~bOJadE;�VF�I.��ÁcO,H�T/~bOwaUHSQUE;N�TUEGI.F W=Z`E;HUZ�F`OwO,~�TUI��PO=��I�~�EG�`O,~Ñ]k�/Z`EGa�adOJ�;OwH�TUEGI.F�EGa���RLadO,~ I.F TUZbO=�;I�HJRV�acTdQSRLTUOJ�V��E;F��8ILQU��RLTUEGI.F\EGadad�bO,~X�D� ����� /3�������4�#"7�'���#��� ,7$7��" &7�(�J"���= ��$!�������.�!�����k]
< ����� /0����� �4�#" �.�!����� ��&'�!&'$�/0�#�!�.�!�#����EGa/QUOwadNPIVF`adEG�`�GO���IVQ=TUZ`O	R.HSTU��RV����I�~�EG��HwRLTUEGIVF`a/TUZ�R!T=RLQUO��R.~�O TUIXTUZ`O�HJ��QdQUOwFDT�~bOwadEG�VF¹I.��ÁcO,H�T ~bOwaUHSQUE;N�TUEGI.Fh]\�/Z`O���I�~bEY��HwRLTUEGI.Fba���R.~bO�R!QUO���RVadOw~'I.FTUZ`O��;I�HJRV�kacTdQSR!TUOw�V�XRVF`~�I.F�TUZ`O�HJ��QdQUOwFDT=®E+�®º��I�HJ�`aw]

�*)��")�� � /�� 7"/�V /�798;:�� P=8DY�P 7 ����� M�� P : 8D@6?�T�M 1CP 798D/27�167�W /
������/ )��#�9�!��$L+ / ���#�!�!&'�!����"�&¿EGa�HJIV��NPI.adO,~�IV�`TUZbQUOwO/ad�b�`N�QUI�HJOwadadOwa���adOwO/�`�.��QUO �D�����>����� )����9�!��$L+
/ ���#�!�!&'�!����" &��:����� ���(�9&7�(�(/3&'�!�!��� $���� )��#� �!��$L+�/0��������&7�!����"�&¹RVF`~ ������/3�������4�#"7�'���#���
� � �.�!& )��#�9�!��$L+ / ���#�!�!&'�!����"�&P]

DOD Modification State
History MaintenanceRQS History Maintenance

DOD Assessments &DOD History
Maintenance

DODM History Maintenance

���	��

��� � � �>A B ! $ B C�!#! ��+ , K C�&6E#!#����!8��&)( �
	�� 
��0��� $�& C G 
 .)���9$�!8� .)� E#!9:

+ �



< ����� )����9�!��$L+ / ���#�!�!&'������"�&\EGa¿QUOwadNPIVF`adEG�`�GO���IVQ�TUZ`O���RVF`RV�.EGFb�\~bOJadE;�VF'IV��Á�O,H�T�~bOJaUH�QUEGNbTUEGI.FZ`EGacTUILQd�X��F`I,W=�GO,~��.O.]
< ����� /0����� �4�#" �.�!����� �9� �.�!& )����9�!��$L+ / ���#�!�!&'������"�&\EGa¿QUOwadNPIVF`adEG�`�GO���IVQ���RVF`RV�.EGFb��ZbE;acTUILQd���F`I,W=�GO,~b�VO¿QUOw��R!QS~bEGF`� TUZbO¿��I�~bEY��HwRLTUEGI.FXNbQUI�HJOwada0EYTUadOw�Y��]
< ����� ���(�(&'�(� /0&'����� � $���� )����9�!��$L+ / �����!�!&7�!����"�&¾E;a�QUOwadNPIVF`adEG�`�GO��8IVQ���RVF`RV�VE;Fb��®E+�®RVadadOJadad��OwFDTUa	RLF�~XadO�TUa0IL� �D��RL�;EY�`O,~�QUO��D�`EYQUOw��OJF�TUaw]

� ��� � � ��!L��
�� % �%�	�
� � %�� ��� �
� � �	��
 ��� 
	� � �C�	� �

�/ZbEGa�adOwH�TUEGI.F9NbQUOJadOwFDTUa�TUZbO\��I�~bOJ�0��IVQ�TUZ`O\���`�YTUEYK�RL�.OwFDT��8R.H�TUILQd�9~bOJadE;�VFbK|HJOwFDTdQUO.] {|F9°�OwH�TUEGI.F9Í�]��TUZbO�Ow�GOw��OJF�TUa��badO,~����&TUZbO�HJIVFb���V�bQSR!TUE;IVFbKM��RLadO,~'~�OwadEG�.F�N�QUI�HJOwada�TUI\HSQUO,RLTUO�RL�.OwFDTUa�RLQUO�~�EGaUHJ�`adadO,~��³�¥�µ�¶P�G¨. M¥�·�RVF�~���¬cª�¶b¥�¬J 8¡«¥�·S]�°�O,H�TUEGI.F�Í�] � NbQUOwadOwFDTUa�TUZ`O¾³�¥�µ�¶P�G¨. M¥ �0¥J 8¬S¡M¥��L¨.��N�QUI�HJOwadaw]��/ZbO�TUZbQUOwO��RLEGF'NbQUI�H�OwadadOwa�IL��TUZ`O�HJIVFb�`�.�bQSR!TUEGI.FbKM�`RVadO,~¹~�OwadEG�.F�N�QUI�HJOwada R!QUO�~bEGaUHJ�`adadOw~'EGF¼°�O,H�TUEGIVF¹Í�] Î��uW=EYTUZTUZbO�Ow��NbZ�RLadE;a�IVF�TUZbO �`adO IL�/TUOw��Nb�ÒR!TUOwa�RVF`~�TUZbO�TUOw��Nb�ÒR!TUO�QUOJTdQUEGOw�VRV�+NbQUI�H�Owada�W=EGTUZbEGF�TUZ`OJadO TUZbQUOwON�QUI�HJOwadadOwaw]�� ~bOJTSRLE;�GO,~�OJ�bRV��N`�GO¿IL��R HJIVFb�`�.�bQSR!TUEGI.F&H��bHJ�GO¿W=EYTUZ`EGF�TUZ`O�~bOJadE;�VFXN�QUI�HJOwada0E;a=N�QUOwadOwFDTUO,~EGFX°�O,HSTUE;IVFXÍ�] �b]�°�O,HSTUE;IVFXÍ�] Ï�~bEGaUHJ�badadOwa/TUZ`O	���b�GTUEYK|RV�VOwFDT��8R.H�TUILQd�XRLadadOw���b�Y��NbQUI�HJOwadaw�bRLa/TUZ`EGa/NbQUI�H�Owada�badOwa�TUZbO/HJIVF�HJOwN�TU��RL�b~�OwadEG�.F�I.��ÁcO,HST+~bOwaUH�QUEGN�TUE;IVF H�QUOwRLTUO,~�����TUZ`O/~�OwadEG�.F�NbQUI�HJOwadakTUI	H�QUO,R!TUO�R�~�OJTSRVEG�GO,~IVNPOJQSRLTUEGIVF�RV��RV�VOwFDT	adNPOwHJEY�PHwR!TUE;IVFh]
����� 
%��! � 
#? ���"�	� = A I�� �'A��C�
���
�  M¥�µ�¶P�G¨. M¥}E;aXR¹N�RLQdTUE;RL�¿adI.�G�bTUEGIVF���IVQ\R¼~�OwadEG�.F�NbQUIV�`�GOw�\] �»TUOJ��N`�;RLTUO}~bOJaUH�QUEG�POwa�TUZbI.adO�N�R!QdTUaIL��TUZ`O�adI.�G��TUE;IVF9TUZ�RLTXRLQUO&QUOw�GOw�VRVFDTXRLTXR¹HJOJQdTSRLE;F��GOw��OJ��EGF6TUZ`O}~bOJadE;�VF9NbQUI�HJOJada�W=EYTUZ`IV�bT���RV��EGF`�H�I.����EYTU��OwFDTUa�TUI'~bOJTSRLEG�;aw]9�/Z`OwadO�~�OJTSRVEG�Ga�HwRVF¸�PO\HUZ`I.E;HJOJa�IL��RV�G�VIVQUEYTUZ`� ILQ�~bOJTSRLE;�GO,~¸��FbI,W=�;Ow~b�.OFbOwO,~�O,~¿I.F�R�adNPO,HJEY��H±~�I.��RVEGFÑ]k�/ZbE;akRV�G�GI!W=ahTUZ`O�QUOJK|~bOwadEG�.F�N�QUI�HJOwadahTUI=�badO±�LQSR.~b�`RV�.QUO���F`OJ��OwFDT�RLF�~�TUIO��bNb�GIVQUO�F`O�W)H�I.���bEGF�RLTUEGIVF`auIV�ÑH�I.��NPI.FbOwFDTUaw]u�¾TUOw��N`�;RLTUO=H�I.FDTSRVEGF`auT|W/I�~�OwaUH�QUEGNbTUEGI.Fbaw��R¿HJIVF�HJOJNbTU��RL�~�OwaUH�QUEGNbTUEGIVF¸RLF�~¹RLF¹I.NPOJQSR!TUE;IVF�RL�	~�OwaUH�QUEGNbTUEGIVFh]��/Z`OwadOX~bOwaUHSQUE;N�TUEGI.F`a���Rw�'Z`R!�.O�IVNPOwF¾ad�GIVTUa�W=ZbE;HSZRL�G�;I,W¸TUZ`O0HJI.���`EGF�R!TUEGI.F IL�ÑTUOJ��N`�;RLTUOwaw]�Ó�I.���bEGF�RLTUEGIVF`a+IV�PTUOw��Nb�ÒR!TUOwaw�D��RV~bO��D� H�I.Fb�`�.��QSRLTUEGI.F��`RVadO,~QUO�K�~�OwadEG�.FÑ�/RL�;�GI,W acTdQSRVEG�.ZDTd��IVQdW�R!QS~)EG��N`�GOw��OwFDTSR!TUE;IVF¹IV�¿R�HJIV��N`�GOJTUO,~¾~�OwadEG�.F)�POwHwRV�badO\R���RVN`NbEGF`�HJRVF��PO0��R.~bO=�POJT|W/OwOJF TUZ`O	HJI.F����.��QSRLTUEGI.F�IL�ÑTUOJ��N`�;RLTUOwa�RLT�R�HJI.F`HJOwNbTU�`RV���GOw�.Ow�PRVF`~�I.��ÁcO,H�T�IVQUEGOwFDTUO,~EG��Nb�;OJ��OwFDTSRLTUEGI.F'RLT�TUZ`O�I.NPO�QSRLTUEGI.F`RV���GOw��Ow��]��0adE;~bO ��QUIV�3TUOJ��N`�;RLTUO���I�~��`�GOwa�OJ��EGacT,]}^XI�~b�b�;OJa RLQUOH�I.��N`�GOJTUO�adI.�G�bTUEGI.F�W=EGTUZbI.��T	IVNPOwF\ad�GIVTUa	RVF`~�QUOwadNPIVF`adEG�`�GO��8ILQ0NbQUI!��EÒ~�EGF`� adNPO,H�EG��H��8�bF�H�TUEGI.F`RV�GEYT��D]{|F¿TUZ`O�TUOw��N`�;R!TUO±��I�~�Ow���L¶`¬dª�¶b¥�¬� 8¡M¥�·�RLQUO��badO,~¿TUI	acTSR!TUO��D��RL�GEGTUEGOwa�IVQ�TdQSRLEYTUa�TUZ�R!TuRLQUO�~bEGacTUEGF�H�TUEG��O+�8ILQTUZbO�IV��Á�O,H�T	~bOwaUHSQUE;�POw~XEGF�TUZ`O0TUOw��N`�;R!TUO.�bRVF�~��8ILQ0TUZbO�HJIVF�TUO���T=EGF�W=Z`E;HSZ�TUZ`O�TUOJ��N`�;RLTUO�HwRVF��PO¿�`adO,~�]�/ZbO�N�QUI.NPOJQdTUEGOwa=IV�kR�TUOw��Nb�;RLTUO¿IV��Á�O,H�T0RLQUO¿HwRV�G�GO,~' M¥�µ	¶P�G¨. M¥�ª�� R!¥d©w h¶�¬cª�¶b¥�¬J 8¡«¥�·S]��/Z`O�NbQUI.NPO�QdTUE;OJa0IL�uRH�I.FDTUOJ��T�R!QUO�HwRV�G�GO,~�¶`¬U¥J¢|©SªL¦�JV¡� 8¡�ªV¦`·U]+ß9EYTUZ`EGF�TUZbO	TUOw��Nb�;RLTUO�IV��Á�O,H�T=N�QUI.NPOJQdTUEGOwaw��ª�¶b¥�¦&·S�Gª. �¶�¬dª�¶b¥�¬� 8¡M¥�·R!QUO&~bO���F`Ow~Ñ�\N�QUOwaUH�QUEGNbTUEG��OXNbQUI.NPO�QdTUE;OJa�TUZ`RLT�~�OwaUH�QUEG�PO\W=Z�R!T�TUZ`O\N`RLQdTUa�Nb�ÒRVHJO,~¼E;F¼TUZ`O�I.NPOwF¸ad�;ILTUaadZbI.�b�Ò~��PO�RV�`�GO�TUI�~�I�E;FXIVQS~bO�Q	��IVQ0TUZ`O�HJIV���`EGF`RLTUEGI.FXTUI�W/IVQU�P]/�/Z`O�I.NPOJF&ad�;ILT�N�QUI.NPOJQdTUEGOwa0NbQUI!��E;~bOR��8QUOJK��c~bOwadEG�.F�NbQUI�HJOJada0W=EYTUZ\��F`I,W=�GO,~��.O�RV�PIV�bT=W=Z�R!T0EGT0Z`RVa/TUI�HJIV��N`�GOJTUO.]
���,� 
%��! � 
#? ��� ���*� A6��� ��? 

�/ZbO0TUOJ��N`�;RLTUO�QUOJTdQUEGOw�VRV����OwHSZ`RVF`EGad� HJIV�;�GO,HSTUaw�`acTUILQUOwa�RVF`~�QUOJTdQUEGOw��Owa+TUOw��N`�;R!TUOwaw]���Ow��Nb�;RLTUO=QUOJTdQUEGOw�.RL�OJF�TSRLEG�;a���R!TSHSZbE;Fb� �D�`O�QUE;OJa¿W=EGTUZ�TUOw��N`�;RLTUOJaw]�A��`OJQUEGOwa���Rw��adNPO,HJEY���'RVadNPOwH�TUa�IL�/TUZ`O�TUOw��N`�;RLTUOX��O.] �b]���`F`H�TUEGI.F�RL�GEGT|�D�=��F`I,W=�GO,~b�VO}ILQ\H�I.��NPI.adEYTUEGI.F`RV�¿acTdQU�`H�TU�bQUO,��]´�/Z`O&QUOJTdQUEGOw�VRV�	��O,HUZ�RVFbEGad� E;a�~bIV��RVEGFEGF`~bOwNPOwF`~bOwFDT	RVF`~&HwRVF��PO��`adO,~XW=EYTUZbE;F}~�E^��O�QUOwFDT¿~�OwadEG�.F�OwF���EGQUIVF`��OwFDTUa���O.] �b]�^\��Ô���R!QSHSZbEYTUO,H�TU�bQSRL�~�OwadEG�.F���]+�/Z`O�TUOw��Nb�;RLTUO	QUO�TdQUE;OJ�.RL�ÑN�QUI�HJOwada=��Rw��EGF���I.�G��O0QUOJ�8ILQU���`�;R!TUE;Fb��TUZ`O �D�`OJQd��EGFDTUI�ad�b�bK �D�`OJQUEGOwa�D��RLN`N`�Y��EGF`��~�OwadEG�.F\��FbI!W=�GO,~��.O.]�/ZbO�~bOwadEG�.F�K|HJOwFDTdQUO�W=EYTUZbE;F¹TUZbO����`�YTUEYK|RV�.OJF�T��8R.H�TUILQd�¾HwRVF¼HJIV�����bF`E;HwRLTUO W=EYTUZ¼R\TUOw��N`�;R!TUO�QUO�KTdQUEGOw�VRV�`NbQUI�HJOwada±�`adEGF`��T|W/I�T���NPOwa+IV�ÑEGFb�8ILQU��RLTUEGI.FÑ�+R	A���RV�GEY��Ow~�Ý�QUIVNPOJQdT���°�OJT±�`adO,~ TUI�HJI.�����`FbEÒHJRLTUO~�OwadEYQUO,~)N�QUI.NPOJQdTUEGOwa�RVF`~¸TUZ`OJEGQ �D��RL�GEG��HwRLTUEGIVF`aw�0RVF`~)²0OJTdQUEGOw�.RL� +���ÁcOwH�TUEG��Owa��`adO,~¾TUI¹EGF ���bOwF�H�OXTUZ`OI!��O�QSRV�G�ÑTUOJ��N`�;RLTUO�QUO�TdQUE;OJ�.RL�hN�QUI�HJOwadaw]
����� 
 ��� !0��
��C���-? ���"� � C��"�2������� � �"� �
A6�
�/ZbO�acTdQU�`H�TU�bQUO�IV�+TUZ`O����`�YTUEYK�RL�.OwFDT�~bOwadEG�VF'HJOJF�TdQUO�EGa��`RVadO,~�I.F&TUZ`O���I�~bOJ�;a	NbQUOwadOJF�TUOw~\E;F�Ó�Z`RVNbTUO�QÏD]\�/ZbEGa�adO,HSTUE;IVF¾~bOwaUHSQUE;�POJa�TUZbO�HJI.���`EGF�R!TUE;IVF�IV�=N`RLQdTUa�IV��TUZbO���I�~bOw�Ga�W=EYTUZ¾R�TUOw��N`�;R!TUO QUOJTdQUEGOw�.RL�

+ M



N�QUI�HJOwada�TUI��8ILQU� R���I�~bOw�b�8IVQ�TUZbO J�¥�·S¡G¤V¦�¢|©�¥�¦` 8¬U¥�IV�ÑTUZ`O	���`�YTUEYK|RV�VOwFDT±�8R.H�TUILQd�D]+�	F�RLTdTUOw��N�T�EGa/��RV~bOTUIX~bOwaUHSQUE;�PO�TUZbO EGF�TUO�QSR.H�TUEGI.F'�POJT�W�OwOwF'TUZbO OJ��EGacTUE;Fb�\NbQUI�H�OwadadOwa�W=EGTUZbEGF'TUZ`O�~�OwadEG�.F���I�~�Ow�+RVF`~�TUZ`OTUOJ��N`�;RLTUO�QUOJTdQUEGOw�VRV��NbQUI�HJOJadaw]��	�YTUZbI.�`�VZ&TUZ`O���IVacT�EG��NPIVQdTSRLF�T¿Ow�GOw��OwFDTUa�IL�/TUZ`O�~bOwadEG�VFbK|HJOwFDTdQUO�RLF�~�.OJ����FbI,W=�;Ow~b�.O0R!QUO	~�OwaUH�QUEG�PO,~���R	�8�b�G�P~bOwaUHSQUE;N�TUEGI.F IL�hN�QUI�HJOwada+acTdQU��H�TU��QUOwa+RVF`~���F`I,W=�GO,~b�VO0acTdQU�`H�TU�bQUOJaEGa�F`ILT�N�QUI!��E;~�O,~Ñ]�{�FbacTUO,R.~��kTUZ`O�OJ�;OJ��OwFDTUa�R!QUO�~bOwaUH�QUEG�PO,~'RLT�R\Z`EG�.ZbOJQ�RV�`acTdQSRVH�TUEGI.F¹�GOw��OJ�±W=EYTUZ�TUZ`OOJ��N`Z�RLadEGa¿I.F�TUZ`O��`adO�IL�/��F`I,W=�GO,~��.O�RLF�~�NbQUI�HJOwadadOJaw]��/Z`EGa�adO,HSTUE;IVF�~�OwaUH�QUEG�POwa�EG��N`�GE;HwRLTUEGIVF`a�IV�±TUZ`OTUOJ��N`�;RLTUOJKM�`RVadO,~�~bOwadEG�VF\��OJTUZ`I�~�I.FXTUZbO�TUZbQUOJO¿ad�`�bNbQUI�HJOwadadOJa	IL�+~bOwadEG�.FÑ�:��,'"h�7������/�RLF�~ $����(/¿]
�U)LKU),+ ����� P 7 8DY�/ V N"O=8DPLQE165-/�798 � 1CWZ8D@6?�T
�/ZbO&�`adO�IV��TUOJ��N`�;RLTUOwa�TUI���I�~�EY���)~bOwadEG�.F9IV��Á�O,H�TX~bOwaUHSQUE;N�TUEGI.F`a�RVF`~ �D��RL�;EY�`O,~¸QUO��D�`EYQUOw��OJF�T�adO�TUaEG��Nb�;EGOwa R�F`OJO,~¼��IVQ%��,7"¾TUI'�PO&RL�`�GOXTUI�QUOwRVadI.F)RV�PIV�bT�R}TUOJ��N`�;RLTUOJKM�`RVadO,~¼~bOwadEG�VF)NbQUI�H�Owadaw] ��,7"Z`RVa0TUI�~bOJTUOJQU��EGFbO�RLF�IL�.OJQSRV�G��TUOw��Nb�;RLTUOJKM��RLadO,~&~bOJadE;�VF�acTdQSRLTUOw�L��RVF`~���IVF`EYTUIVQ0TUZ`O�TUOw��Nb�;RLTUOJKM��RLadO,~~�OwadEG�.F\N�QUI�HJOwadaw]_±O,HwRV�badO/TUOw��N`�;R!TUOwauRLQUO±TUZ`O�N�QUEG��RLQd���`�bEG�Ò~�EGF`���b�GI�HS��au�`adOw~�EGF�TUZ`O�~�OwadEG�.F�N�QUI�HJOwadaw� ��,'"����`acTk�PORL�`�GO	TUI�OJ��NbQUOJada/acTdQSRLTUOw�VEGOwa=I.F�Z`I,W6TUI��badO	TUOw��Nb�;RLTUOwaw]�ÔbIVQ�OJ�bRL��N`�GO.�'��,7"�HwRVF�~bO,H�EÒ~�O�IVF�TUZbO	�`RVadEGaIL�=I!��OJQSRV�G��~bOwadEG�.F¹IV��Á�O,H�TUEG��Owa�W=Z`E;HUZ¹EGT�Z�RLa�QUO,HJOwEG��O,~��uTUZ�R!T�IVF`�Y�¹R\�GEG��EYTUO,~'F��`���POJQ�IL�0TUOJ��N`�;RLTUOwa��Rw�&�PO��`adO,~�EGF�TUZ`O�~bOwadEG�VFh�kILQ�NPOJQUZ�RLN`aw�ÑTUZ�R!T�R�N�QUOJK|~bOJ�`F`O,~&ad��Ow�GOJTUIVF�RL�.OwFDT�TUOw��Nb�ÒR!TUO����`acT¿�PO�badO,~���IVQ	RV�G��RV�.OJF�TUaw]�0�GadIb� ��,'"¼���`acT��POXRL�`�GO�TUI}NbQUI�H�Owada EGF�HJIV��EGF`��NbQUI�HJOJada�E;F��8ILQU��RLTUEGI.F¾��QUIV���PIVTUZ ������/jRLF�~
$����(/ QUOw�.RLQS~bEGFb��TUZbO TUOw��N`�;R!TUOJKM��RVadOw~�~bOwadEG�VF¹NbQUI�HJOwadaw]&Ô`IVQ�OJ�bRV��Nb�;OV�>������/ ��Rw��HJI.�����`FbEÒHJRLTUOTUI%��,7"&TUZ�R!T¿EYT¿EGa¿�bF�RL�`�GO�TUI�HJIVF`acTdQU�`H�T�RVF}RL�.OwFDT¿�badEGF`��TUZ`O�IL�.OJQSRV�G�uacTdQSRLTUOJ�V�&TUZ�R!T¿EGF�~�E;HwRLTUOwa	TUZ�RLTIVF`�Y�&TUZbQUOJO�TUOw��Nb�ÒR!TUOwa¿��Rw�&�PO��`adO,~�]<��,7"}���bacT�TUZ`OJF}�PO RV�`�GO�TUI�QUO,RLadI.F�RL�PI.��T�TUZ`EGa�RVF`~�~�O,HJE;~bOTUZ`RLT�EGadad�`EGF`��R&acTdQSRLTUOw�L�¹EGF�~bE;HwR!TUEGF`�&TUZ�R!T�TUZbOX~�OwadEG�.F¾NbQUI�HJOJada ���bacT��PO�QUOwacTSR!QdTUO,~¾RVF`~¹TUZ`RLT�HwªV��¬TUOJ��N`�;RLTUOwa���Rw���PO��badO,~Ñ�`HJI.�b�;~��GO,R.~�TUI ad��HwH�Owadaw]
�U)LKU)=( ��� >"M P 7�8�Y"/ V N�O=8;PLQR1C59/2798 � 1CW 8;@-?�T
�/ZbEGa+adOwH�TUEGI.F�~bOJaUH�QUEG�POwa+TUZbO��`adO�IL�PTUZ`O/TUOw��Nb�ÒR!TUO/QUOJTdQUEGOw�VRV��NbQUI�HJOwada+W=EYTUZ`EGF�TUZ`O3$����(/¼NbQUI�H�Owadaw]+ÔkEYQUacTTUZbO��;I�HJRLTUEGI.F¸IV�0TUOw��N`�;RLTUO�QUOJTdQUEGOw�VRV�/W=EYTUZ`EGF¹TUZ`O�$���� /jEGa�~�E;aUH��`adadO,~�]¹�/Z`OJF¼TUZbO��badOXIL� �D��RL�GEG�`O,~N�QUI.NPOJQdT|�&adOJTUa¿W=EYTUZ`EGF $���� / EGa�~bOwaUH�QUEG�PO,~�]��/Z`O�TUZbEYQS~�TUIVN`E;H R.~b~�QUOwadadOw~}EGa¿TUZ`O�²BA�°X��I�~bEY�PHJRLTUEGI.FN�QUI�HJOwadaw�bOw��N`Z`RVadEGÞwEGF`��TUZ`O¿�badO¿IV�kE;F��8ILQU��RLTUEGI.F���QUI.� ��$�]��/ZbO¿�;RVacT=TUI.NbE;H¿~bOwaUHSQUE;�POJa=TUZbO�QUI.�GO�IL�kTUZ`OH�IVKMIVQS~�E;F`RLTUEGI.FXNbQUI�HJOwada=W=EYTUZXQUOwadNPO,HST0TUI�TUZ`O¿�badO�IV�kTUZbO�TUOw��N`�;R!TUO�QUOJTdQUEGOw�VRV��ac��acTUOw�\]

$����(/´EGa¿QUOwadNPIVF`adEG�`�GO EGF�TUZ`O�~bOwadEG�.F�K|HJOwFDTdQUO���IVQ���I�~bEY�Ò�bEGFb��TUZbO�QUO��D�`EYQUOw��OJF�T �D��RV�GEY�PHJRLTUEGI.F�adOJT,]�/ZbO�NbQUI�HJOJada/HwRLF���RV��O��badO�IV��TUZ`OBA��`RV�GEY��O,~�ÝuQUI.NPOJQdT|��°�OJT+E;F��8ILQU��RLTUEGI.F QUOJTU��QUF`O,~�����TUZ`O/TUOJ��N`�;RLTUOQUO�TdQUE;OJ�.RL��NbQUI�H�Owada0TUI QUO���F`O$�D�`RV�GEY��O,~�QUO����bEYQUOw��OwFDTUaw]/�/ZbO�RVadad�`��N�TUEGI.F\EGa0��R.~bO¿TUZ`RLT0TUZ`O$�D��RL�GEG�`O,~N�QUI.NPOJQdT|�\adOJT¿HJI.FDTSRLE;Fba	TUZbO���IVacT�EG��NPIVQdTSRLFDT¿NbQUIVNPOJQdTUEGOwa�IL�±TUZbO�QUOJTdQUEGOw��O,~\TUOw��Nb�ÒR!TUOwa	W=EYTUZ&QUOwadNPO,HSTTUI�TUZbO����bOJQd�D] �/ZbE;a���O,RVFba�TUZ�RLT�TUZ`O}HJIVF�HJOJNbTU��RL�¿I.��ÁcOwH�T\N�QUI.NPOJQdTUEGOwa�W=EGTUZbEGF�TUZbO\TUOw��N`�;R!TUO}adO�TEGF��8IVQU��R!TUEGI.F&W=EG�;��F`IVT��PO��`adO,~\�D�XTUZbO $���� /½NbQUI�H�Owadaw�hRVa	TUZbO���I.acT	�`adOJ���`�kN�QUI.NPOJQdTUEGOwa�RLQUO�RV�YQUO,R.~��N�QUOwadOwFDT0EGF\TUZ`O$�D��RL�;EY�`O,~\NbQUIVNPOJQdT���adOJT,]=�/ZbO �D�`RV�GEY��O,~XQUO��D�bEGQUOJ��OwFDTUa��`adO,~\EGF\TUZ`O¿TUOJ��N`�;RLTUO��`RVadO,~~�OwadEG�.F N�QUI�HJOwada+RLQUO=adEG��EG�;RLQ�TUI�TUZ`O�I.F`OJa+�badO,~�EGF�TUZbO���I�~bOw�D��IVQ+QUOJK|~bOwadEG�.F�IV��HJIV��NPI.adEYTUEGI.F`RV�`ac��acTUOw��a��adOJO	adO,HSTUE;IVF�Ï�] �D�����b�bT�R.~`~�EYTUE;IVF�RL�P��FbI,W=�;Ow~b�.O0EGa/RV~`~bOw~ E;F`~bE;HwR!TUE;Fb��TUZ`O�QUOw�;RLTUEGI.Fba/�POJT|W/OwOwF �D��RL�GEG�`O,~QUO����bEYQUOw��OwFDTUa�RVF`~�TUOw��Nb�;RLTUOwaw]ÔkEG�V�bQUO �!Ï¿~�EGadN`�;Rw�ba+RLF�OJ�bRV��Nb�GO/²BA�°��!W=EYTUZ`EGF�TUZbO�T�W�I �D��RV�GEY��Ow~�QUO��D�`EYQUOw��OwFDTUa�TUZbO M Sb¨V¬ J*M�RLQU�.��K��OJF�T�QUOwNbQUOwadOJF�TUa�TUZbO$���`RV�GEY�PHwR!TUEGI.F&IV�uTUZbO¿QUO��D�`EYQUOw��OwFDT,�bRVF`~�TUZ`ODM;��·J¥�¬ M�R!QU�.�`��OJF�T�QUOJNbQUOwadOwFDTUa=TUZ`ORL�.OwFDT	TUZ�RLT¿HJI.�����`F`HwRLTUO,~�TUZ`O�QUO��D�`EYQUOw��OwFDT0TUI�TUZ`O����`�YTUEYK|RV�VOwFDT	�8R.H�TUILQd�D]��/Z`O�x!Ã���y`vwÃ�� vwÇ}OwFDTdQd�EGF`~bE;HwRLTUOJa�TUZ`RLT ���`RV�GEY��O,~}QUO��D�`EYQUOw��OwFDTUa MG¬���� M�RLF�~JMG¬���� MkW/OJQUO�R.~b~bO,~�I.F�TUZ`O��`RVadEGa�IL�0��FbI,W=�;Ow~b�.OQUO�TU�bQUF`Ow~\����TUZ`O�TUOw��N`�;R!TUO�QUOJTdQUEGOw�VRV��NbQUI�HJOwadaw�ÑW=Z`E;HUZ�E;F`~bE;HwR!TUO,~\TUZ�RLT	TUOw��N`�;R!TUO�M; 	� MÑNPI.adadOJadadOwa¿TUZ`ON�QUI.NPOJQdTUEGOwa=N�QUOwadOwFDT=EGFXTUZ`O �D�`RV�GEY��O,~�QUO��D�`EYQUOw��OwFDTUaw]
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rq(’rq1’, hard, user, ’r1’)
rq( ’rq2’, hard, user, ’r2’ )

r( ’r1’, able_to(observe_world) )

related_to( ’template_1’, {’r1’, ’r2’} )

RQS( ’example_RQS’, {’rq1’, ’rq2’} )

r( ’r2’, able_to(perform_actions) )
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���P� �;� � � .)��K 7�!�&)( . C�!	�%+ � C�!#�"!#�%$ �%+ .)7�� �4E8.�$���&�� ��! $ � .)��+ ��!#5 ���6$ B ! 5 !#��������� E#!#�9$FC�!9:
��T���N`E;HwRL�h²BA�°���I�~bEY��HwRLTUEGI.F\H��bHJ�GO¿�`adEGF`��TUOw��N`�;RLTUO	QUOJTdQUEGOw�.RL��EGF���I.�G��OJa/TUZ`O���I.�G�GI!W=EGFb��acTUOwNbaw�
< �/Z`O8$����(/ NbQUI�H�Owada��8I�HJ�badadOwa�IVF�TUZ`O$�D�`RV�GEY��O,~�QUO��D�`EYQUOw��OwFDTUa�TUI �PO���I�~�EY��O,~�]
< � �D�`RV�GEY��O,~XN�QUI.NPOJQdT|��adOJT0E;a0H�QUOwRLTUO,~X�badEGF`��TUZbO �D��RV�GEY��Ow~�QUO��D�`EYQUOw��OJF�TUa�EGF��8I�HJ�baw]
< �/Z`O8$����(/½HJILK|ILQS~bEGF�R!TUEGI.F\N�QUI�HJOwada0E;a=EGFb��IVQU��O,~�RV�PIV�bT=TUZ`O¿��I�~�EY�PHwR!TUE;IVF&~bOwHJEGadE;IVFh]
< ²0OJTdQUEGOw�.RL�hIV��Á�O,H�TUEG��Owa	RLQUO�OJacTSRV�`�GEGadZ`Ow~X�D��TUZbO�$���� / HJIVKMIVQS~�EGF�RLTUEGIVF\NbQUI�HJOJadaw]
< �/Z`O�A¿Ý±°¿RVF�~�TUZbOuQUOJTdQUEGOw�.RL��I.��ÁcOwH�TUEG��OwakR!QUO�H�I.�����bF`E;HwR!TUO,~	TUI/TUZ`OuTUOw��Nb�;RLTUOuQUOJTdQUEGOw�VRV��N�QUI�HJOwadaw]
< �/Z`O&TUOw��Nb�;RLTUO\QUOJTdQUEGOw�VRV�	NbQUI�HJOwada�QUOJTU�bQUFba�R�NPI.adadEG�`�Y�6��I�~�EY��O,~JA¿Ý�°¸TUI'TUZbO&��I�~bEY�PHJRLTUEGI.FNbQUI�H�Owada=RVF`~�OJ�.RL�;�`RLTUEGI.F�EGFb��IVQU��RLTUEGIVF�IL��TUZ`O=QUOJTdQUEGOw�VRV�PN�QUI�HJOwada/TUI�TUZ`O�HJIVKMIVQS~�EGF�RLTUEGIVF�N�QUI�HJOwadaw]
< �	adadOJadad��OwFDT=IV��EGFb��IVQU��RLTUEGIVFXQUOJTU�bQUFbO,~��D��TUZbO¿TUOw��N`�;RLTUO	QUOJTdQUEGOw�.RL�hN�QUI�HJOwadaw]
< �/Z`O���I�~�EY�PHwR!TUE;IVF\NbQUI�H�Owada=�`adOwa�TUZ`O	A¿Ý±°�EGF��8IVQU��R!TUEGI.FXTUI�HUZ�RLF`�VO¿TUZ`O¿²BA�°�EY��F`O,HJOJadaURLQd�D]
G Ã01 Ú ��y`vwÃ � Ã�vwxLÆ�Ã�Û�yP��Æ �J� 
�Ø Â_±O,HwRV�badO�IL�±TUZbO�RLF�RV�GIV�V���POJT|W/OwOwF �!&7/0,75H�.�!& $!&.�!$!�#&424��5�RVF`~&Z`EGacTUIVQd����RLE;FDTUOwF`RVF`HJO.�!�!&7/0,75H�.�!&
$!&.�!$!��&.24��5¿EGa/Nb�ÒRVHJO,~ W=EYTUZ`EGF�TUZ`O $���� / )����9�!��$L+ / ���#�!�!&'�!����"�&�NbQUI�HJOJadaw]�ÔkEG�V�bQUOE�,Í�~bEGadN`�;Rw��a�TUZ`OFbOJW�adEYTU��R!TUE;IVF�RLT=TUZ`O�NbQUI�HJOwada0�GOw��Ow��]

RQS History
Maintenance

RQS Modification
State History
Maintenance

Template
Retrieval

RQSM History
Maintenance

��� �;

�2�P��� ��A B ! $�!#��K 7 .�$�!0C�! $ C���!���.)77K C�&HE#!#��� �0� $ B ��� ��
���
 ������$�& C G 
 .)���9$�!#� .)� E#!�:
ß6EGTUZ�TUZ`O�R.~b~bEYTUEGI.F&IL�-��$}EGF\TUZ`O8$����</0�����#, ��56�.�!�����&NbQUI�H�Owadaw�ÑR F`OJW ��OJTUZbI�~XIV�uQ �Da0��I�~bEY�`KHJRLTUEGI.F}IV�±TUZ`O ���`RV�GEY��O,~&QUO��D�`EYQUOw��OJF�T	adOJT��POwHJI.��Owa¿R!�VRVEG�;RV�b�GO�TUI $�����/0�������4��" �.�!�#���k]8$�����/3������=

�4��" �.�!�#���}HwRVF�HUZ`IDIVadO�TUI�HJIVF`acTdQU�`H�T	R����`RV�GEY��O,~\N�QUI.NPOJQdT|�XadO�T	�ÒQUI.� TUZ`O¿�8I�H��`adadO,~\QUO��D�`EYQUOw��OJF�TUa�EGFILQS~bOJQ�TUI���F`~XR���R!TSHSZbEGF`��TUOJ��N`�;RLTUO	adOJT=�8IVQ0EYT,]+�/T��`QUacT�TUZbE;a���EG�VZ�T/F`IVT=adOJOw� �GE;�.O�R���I�~bEY��HwRLTUEGI.FÑ��b�bT-$����@/0�������4��" �.�!�#���'HJRVF&�`adO�TUZ`O�EGFb��IVQU��R!TUE;IVF&QUOJTU�bQUFbO,~X�D� �!$&TUI���I�~bEY����TUZ`O�HJ�bQdQUOJF�T0²BA�°P]{M�3�!$'HJRVF\��F`~\R ��RLTSHUZ`EGFb��TUOw��N`�;R!TUO�adOJT,��TUZ`O A¿Ý±°�W=Z`E;HUZ&EYT�Z`RVa	QUOwHJOwEG��O,~\EGa=QUOJTU�bQUFbO,~XEGF�HJ�G�`~bEGF`�EGF��8IVQU��R!TUEGI.F¾EGF�~bE;HwR!TUEGF`��W=Z`E;HSZ¹TUOw��Nb�;RLTUO���aS��Z�R,��O��POwOwF¹�8IV�`F`~Ñ]�{|�J�!$)HwRLF`FbIVT��`F�~¹R���RLTSHUZ��8ILQTUZbO%A¿Ý�°P��EYT�W=EG�;�±TdQd��TUI\�`F�~�RHA¿Ý±°}�8ILQ�W=ZbE;HSZ¹EYT�HwRVF��`F�~�IVF`O�IVQ���IVQUO TUOJ��N`�;RLTUOwaw�uR.HwHJILQS~bEGF`�TUI�TUZ`O�QUOJTdQUEGOw�VRV��I.��ÁcO,HSTUE;�.Owa�EGT�Z`RVa�QUOwHJOwEG��O,~}E;F}EYTUa�EGF`N`��T�EGFDTUOJQd��RVHJO.] {M�;�!$�ad�`HwHJOwOw~ba�EGF}TUZbEGa¿TSRVad�P�TUZbO���I�~bEY��O,~HA¿Ý±°XEGa�QUOJTU��QUF`O,~XTUI%$����@/0�������4��" �.�!�#���k]¿�/ZbEGa	TSRVad�X�`adOwa0TUZ`O A¿Ý�°�TUI���I�~bEY�Ò�\TUZ`O²BA�°P]k�/ZbO �`I,WjIL�	EGF��8IVQU��R!TUEGI.F¾EGa�adZ`I,W=F¾EGF����V�bQUO �)6D]��/ZbO�~bRLQU���;EGFbO�EGF�~�E;HwRLTUOwa�TUZ`O�N�R!TUZ�TUZ`OEGF��8IVQU��R!TUEGI.F\���`acT/��I.�G�GI!W�]/�	a/TUZbE;a=N`RLTUZXN`RVadadOwa=TUZbQUIV�`�VZ\R�F��`���POJQ/IL��NbQUI�HJOJadadOwaw�`TUZbOwadO�NbQUI�HJOJadadOwa���`acT�RV�GadIX�PO�RwW�RLQUO�IV��TUZbO�T|��NPO�IL�/EGFb��IVQU��RLTUEGIVF}TUZ`RLT�EYT¿QUO,H�OwEG��Owaw�ÑEGF�ILQS~bOJQ¿TUI�TdQSRVFbac�8OJQ�EYT�EGF�TUZ`OH�IVQdQUO,H�T¿��RVF`FbOJQ0TUI�TUZbO�HJILQdQUO,H�T��GI�HwR!TUEGI.Fh]��/ZbO�NbQUI�H�OwadadOwa�EGF}�`�.��QUO%�L6�TUZ`RLT�FbOwO,~\TUI��PO RwW�R!QUO IV�TUZbO/T���NPO�IV��EGF��8IVQU��R!TUEGI.F TdQSRVFbac�8OJQdQUOw~�RLQUO-$�����/0�������4��" �.�!�#����RVF�~1$����(/ )����9�!��$L+ /0��������&7�!����"�&�]

RQS Modification
Process

Co-ordination

RQS Validation
RQS Modification

Focus Identification
RQS Modification

Determination

RQS Modification
Current RQS
Maintenance

Deductive RQS
Refinement

RQSM History
Maintenance

RQS Manipulation

RQS History
Maintenance

RQS Modification
State History
Maintenance

Template
Retrieval
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�/ZbOuQUOJTdQUEGOw�.RL��I.��ÁcOwH�TUEG��Owah��IVQ��!$�R!QUO�~�OJTUOJQU��EGF`Ow~��D��$����0/0����� �4�#" �.�!�����1,'$ ��"�&'�(� "���= ��$!�����!�'���#���u]�/ZbO�I.��ÁcO,H�TUEG��OJa RLQUO��`RVadO,~�IVF¹E;F��8ILQU��RLTUEGI.F¹��QUIV� $���� /3�������4�#"7�'���#���¸RLF�~�I!��OJQSRL�;�/~bOwadEG�.F¹acTdQSR!TdKOJ�V�&EGFb��IVQU��R!TUE;IVFh]¿�/Z`O ���`RV�GEY��O,~&N�QUI.NPOJQdT|�&adOJT�H�I.F`acTdQU�`H�TUO,~&�D�XTUZbO���I�~�EG��HwRLTUEGIVF}N�QUI�HJOwada¿EGa¿�badO,~TUI�H�I.�����bF`E;HwR!TUO�~bOwadEYQUO,~XTUOw��Nb�;RLTUO�NbQUIVNPOJQdTUEGOwa	TUI�TUOw��Nb�;RLTUO¿QUOJTdQUEGOw�VRV�uRLF�~\EGa	HJI.FbacTdQU��H�TUO,~\�D� $����
/0����� �4�#" �.�!����� ��&.�!&'$�/0�#�!�.�!�#���k]

 Ù y2�8Æ M Ã�� � x!Ç Ú Ã�x!v�( Ø Ã�v Ù twy0$�Ã /�Æ�v,Å�Æ � � 
�Ø Â� �D��RL�GEG�`O,~�NbQUI.NPO�QdT��&adOJT�Z`RVa�TUI��PO HSQUO,RLTUO,~�W=Z`OwF�TUOw��Nb�ÒR!TUO�QUO�TdQUE;OJ�.RL�+Z`RVa¿�POJOwF�adOJ�;OwH�TUO,~'RLa¿TUZ`O��I�~�EY�PHwR!TUE;IVF���OJTUZ`I�~���IVQ±TUZ`O0HJ�bQdQUOJF�TU�Y���8I�HJ�badadO,~�ad�b�`adOJT�IV��TUZ`O=²BA�°P]DÔkEG�.��QUO �L8�adZbI!W=a±TUZ`O=�`adO0IV�
�D�`RV�GEY��O,~XN�QUI.NPOJQdT|�XadO�TUa0W=EYTUZ`EGF $����(/¿]�� A¿Ý�°�Z�RVa=TUI��PO�H�QUO,R!TUO,~\�D��TUZbO8$���� / N�QUI�HJOwada	E;FXIVQS~bO�QTUI��PO�RL�`�GO�TUI\H�I.�����bF`E;HwR!TUE;O�W=EYTUZ�TUZbO�TUOw��Nb�ÒR!TUO�QUOJTdQUEGOw�VRV��N�QUI�HJOwadaw]��0�;adI��*$����(/ Z`RVa¿TUI��PO�RV�b�;OTUI\QUOwHJOwEG��O
A¿Ý�°'EGFb��IVQU��R!TUE;IVF H�¬dªVµ TUZbO�TUOJ��N`�;RLTUO�QUOJTdQUEGOw�VRV�/N�QUI�HJOwadaw]'�/Z`O�QUO,HJOJE;�.O,~¹E;F��8ILQU��RLTUEGI.FHJRVF\TUZ`OJF&�PO��badO,~\TUI���I�~bEY����TUZ`O�HJ��QdQUOwFDT�²BA�°P]!$����@/0�������4��" �.�!�#�����`RVadOwa	EYTUa���OJTUZbI�~XadOw�GO,H�TUEGI.FIVF\acTdQSRLTUOJ�.EGOwa	QUOwHJOwEG��O,~X�ÒQUI.� $����1/0�������4��" �.�!�#��� ,'$ ��"�&'�(�<"���= ��$!�����!�'���#����RLF�~XIVF&E;F��8ILQU��RLTUEGI.FRL�PI.��T�TUZ`O�HJ��QdQUOwFDT��8I�HJ�ba=�ÒQUI.� $����</0����� �4�#" �.�!����� �L��" ���<�#��&'�������4�#"7�'���#���u]� �D��RL�;EY�`O,~�N�QUI.NPOJQdT|��adOJT0HJI.FbadEGacTUa0IL�kIVF`O¿ILQ	��ILQUO �D��RL�GEG�`O,~�NbQUI.NPO�QdTUE;OJaw]��)�D��RV�GEY��Ow~�N�QUI.NPOJQdT|�EGa�H�QUO,RLTUOw~¼�badE;Fb��E;F��8ILQU��RLTUEGI.F¾��QUIV� IVF`OXIL�=TUZ`O��8I�HJ�badadO,~ �D�`RV�GEY��O,~�QUO��D�`EYQUOw��OJF�TUaw��TUZ`O�QUO��D�`EYQUO,~N�QUI.NPOJQdT|��EGakOJ��TdQSR.HSTUO,~��ÒQUI.�ºTUZbO��D��RL�GEG�`O,~¿QUO��D�`EYQUOw��OwFDTkRVF�~�EGF`adOJQdTUOw~�EGFDTUI�R=F`O�W��D��RV�GEY��Ow~�N�QUI.NPOJQdT|�EGF��8IVQU��R!TUEGI.F\acTdQU�`H�TU�bQUO.]�/ZbO;$����J/0�������4��" �.�!�#���XNbQUI�H�Owada�Ow�VRV�G��R!TUOwa�TUZ`O	EGF�HJIV��E;Fb��A¿Ý±°�TUI�adOJO¿EY�kEYT�EGa/�.IDI�~�OwF`IV�`�VZ�TUI��I�~�EY����TUZbO�²BA�°�] $���� /0����� �4�#" �.�!��������R,�	OwF`HJI.�bF�TUO�Q�T�W�I=NbQUI.�b�GOw��aÑW=ZbOwF�RVadadOwadadEGFb�	TUZ`O+EGF�HJIV��EGF`�
A¿Ý±°��Ñ�/ZbO%A¿Ý�°&Z�RLa µ�ªV¬d¥�N�QUI.NPOJQdTUEGOwa�EGF�EGT�TUZ`RVF}W/OJQUO EGadad�bO,~'EGF�TUZbO&�D�`OJQd�&TUI��!$��kILQ�TUZ`O'A¿Ý±°Z`RVa"H,¥ $�¥�¬�NbQUIVNPOJQdTUEGOwaw]{M�/��ILQUO�NbQUIVNPOJQdTUEGOwa¿TUZ�RLF�EGadad�bO,~'R!QUO�NbQUOwadOwFDT,��$���� /0����� �4�#" �.�!������Z`RVa¿TUI���RV��O�TUZ`O�~bO,HJEGadEGI.FEY�=TUZ`O�R.~b~bEYTUEGI.F`RV�/N�QUI.NPOJQdTUEGOwa EGFDTdQUI�~b�`HJO,~¹HwRLF¾�POXRV~`~bOw~'TUI}TUZbO�²BA�°'ILQ EY�=TUZ`OJ�'EGF�TdQUI�~���HJO�F`O�WN�QUI.�b�;OJ��aw]��/ZbO�RV~`~�EGTUEGIVF�RV�uN�QUI.NPOJQdTUEGOwa¿HJI.�b�Ò~�HJIVF �`EÒHST�W=EYTUZ&TUZ`O�QUO��D�`EYQUOw��OwFDTUa	RV�YQUO,RV~��&N�QUOwadOwFDT�EGFTUZbO�adOJT,] +�F¿TUZbO+ILTUZ`OJQhZ�RLF�~��,TUZ`O+R.~b~bEYTUEGI.F�RL�DNbQUIVNPOJQdTUEGOwakHJIV�`�;~�RV�GadI=QUOJ��FbO+adIV��O�IV��TUZ`OuQUO��D�`EYQUOw��OwFDTUaRL�YQUO,R.~��XN�QUOwadOwFDT=EGFXTUZ`O¿adO�T,]{M�`��OJW/OJQ+N�QUI.NPOJQdTUEGOwa�R!QUO�NbQUOwadOwFDTkTUZ`RVF�W/OJQUO�EGadad�bO,~Ñ�.EGT����`acT��PO�~bO,H�EÒ~�O,~�EG�PR	ad� ��HJEGOwFDT�F��b���POJQ�IV�TUZbO	QUO��D�bEGQUOw~�NbQUIVNPOJQdTUEGOwa=RLQUO¿QUO���F`Ow~�TUI�HJI.FDTUEGF��`O	W=EYTUZXTUZbO	��I.�`F`~�TUOw��Nb�;RLTUO.��IVQ=EY��R�F`OJW9TUOJ��N`�;RLTUOQUO�TdQUE;OJ�.RL��H��bHJ�GO����`acT��PO¿EGFbEGTUE;R!TUO,~Ñ]
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�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � Ù t,Æ � $�vwÃ01 Ú �Òy`vwÃ�x!Ã�vwxLÆ�Ã�Ûby2�{M��EYT�Z`RVa��POwOJF)~�OJTUOJQU��EGF`O,~�TUZ`RLT TUZbO�QUOJTU��QUF`O,~ A¿Ý±°¹�ÒQUI.� �!$¸E;a��VIDI�~¸OwFbI.�b�.Zh�±TUZ`O�NbQUI.NPO�QdTUE;OJaRLF�~&TUZ`OwEYQ$�D�`RV�GEY�PHwR!TUE;IVF`a�RLQUO R.~`~�O,~&TUI�TUZ`O�²BA�°�]Ñ�/ZbO EGFb�8ILQU��RLTUEGI.F}W=EYTUZ`EGF}TUZbO'A¿Ý±°}HJIVF`adEGacTUa�IV�N�QUI.NPOJQdT|�&EGFb��IVQU��RLTUEGIVF�EGF�~�E;HwRLTUEGF`��W=Z`E;HUZ�N�QUI.NPOJQdTUEGOwa�R!QUO aURLTUEGac�`O,~}�D�\W=ZbE;HSZ�QUOJTU�bQUFbO,~\TUOw��N`�;R!TUOwaw]�/ZbO ���`RV�GEY��O,~�NbQUI.NPO�QdTUE;OJa�QUOJTU��QUF`O,~�H�I.�`�;~��PO�OwEYTUZbOJQ�TUZbO�aURV��O�RVa�TUZ`IVadO�EGadad�bO,~'TUI �!$��«RVF¹E;~bO,RL�HJRVadO!���bIVQ=TUZ`O��XR!QUO�F`ILT,�`EGF�W=ZbE;HSZ&HJRVadO��!$&Z�RLa��POwOwF\�bF�RL�`�GO�TUI��`F�~���RLTSHUZ`EGF`��TUOw��N`�;RLTUOJa=RVF�~�Z�RLa��I�~�EY��O,~&TUZ`O'A¿Ý±°}TUI�adI.��O�~bOJ�VQUOwO.]�{M�/TUZ`OJQUO RLQUO�H,¥ $�¥�¬�NbQUIVNPOJQdTUEGOwa�TUZ`RVF�IVQUEG�.EGF�RL�G�G�'EGadad�`O,~��kTUZ`O��I�HJ�`adadOw~ �D��RV�GEY��Ow~�QUO��D�`EYQUOw��OJF�TUa±W=Z`E;HSZ�Z�R,��O	F`IVT=�POJOwFXaUR!TUE;ac�`O,~X�D��TUZ`O	QUOJTU�bQUFbO,~�TUOJ��N`�;RLTUO¿���`acT�PO0QUOw��I!��O,~ ��QUIV�jTUZ`O�HJ�bQdQUOJF�T/²BA�°�]D{M��TUZ`O�QUO¿RLQUO�µ�ªV¬d¥�NbQUI.NPO�QdTUE;OJa/TUZ�RVF�IVQUEG�VE;F`RV�G�Y�XN�QUI.NPIVadO,~Ñ��TUZ`OFbOJW�NbQUIVNPOJQdTUEGOwa0Z�R,��O�TUI �PO�E;FbadOJQdTUO,~XEGFDTUI�TUZbO�HJ�bQdQUOJF�T=²BA�°�RVa �D��RL�;EY�`O,~�QUO��D�bEGQUOJ��OwFDTUaw]ÔbIVQ�OJ�bRV��Nb�;O'��adOwO&���.��QUO �L<.��� $���� /0�������4��" �.�!�#���9adOwF�~�aXR A¿Ý±°)HJIVFDTSRVEGF`EGF`�'I.F`O��D��RL�GEG�`O,~N�QUI.NPOJQdT|�¸TUI �!$��	RVF�~ ��$9QUO�TU�bQUF`a�R A¿Ý±°)HJI.FDTSRLE;FbEGF`��T�W�I��D��RV�GEY��Ow~6NbQUI.NPO�QdTUE;OJaw�	IL��W=Z`E;HSZ)I.F`OZ`RVa�TUZ`O�aURL��O�NbQUI.NPO�QdT��'RVa�TUZbO�I.FbO�adOJF�T��D� $���� /3�������4�#"7�'���#���u]\�/Z`O�F`O�W �D��RL�GEG�`O,~'N�QUI.NPOJQdT|�
M; 8¬ ¶ ����M�EGa�RV~`~bOw~¹TUI�TUZ`O�²BA�°�]k�/Z`O ���`RV�GEY��O,~¹N�QUI.NPOJQdT|�¾HJI.FDTSRLE;FbEGF`��TUZ`O�aURV��O�NbQUI.NPO�QdT��¾RLa�TUZ`O
�D�`RV�GEY��O,~XN�QUI.NPOJQdT|�\EGF\TUZ`O A¿Ý±°}·J¥�¦� �TUI1�!$���M; 8¬ ¶ ��� MG�PEGa�FbIVT�R.~`~�O,~XTUI TUZ`O�²BA�°P��RLa�EYT�EGa�RV�YQUO,R.~��N�QUOwadOwFDT¿EGF�TUZ`O �D��RV�GEY��Ow~�QUO��D�bEGQUOJ��OwFDT��badO,~\TUI �D�`O�Qd� �!$��'M;¬ ��� MG]�[	I,W/Ow��O�Q,�hEYTUa�QUOJ�ÒR!TUEGI.F�W=EYTUZ�TUZ`O

_ �



��I.�bF�~�TUOw��N`�;RLTUO.��aS����TUZ`RLT=EGa0RV�GadI EGF�~�E;HwRLTUO,~�W=EYTUZ`EGFXTUZ`O	QUOJTU�bQUFbO,~
A¿Ý±°���EGa=RVNbN`�GEGO,~�TUI�TUZ`O �D��RL�GEG�`O,~QUO����bEYQUOw��OwFDT��`adOw~Ñ]

r( ’r1’, able_to( search_the_internet ) )

rq( ’rq1’, hard, user, ’r1’ )

RQS( ’example_RQS1’, {’rq1’} )

RQSM
process

p( ’p1’, able_to( search_the_internet ) )

pq( ’pq1’, hard, design-centre, ’p1’ )

QPS( ’example_QPS’, {’pq1’} )

Template Retrieval
process

p( ’tr_p2’, has_property( ’template1’, able_to( move_across_the_internet ) ) )

pq( ’tr_pq2’, hard, Template_Retrieval, ’tr_p2’ )
pq( ’tr_pq1’, hard, Template_Retrieval, ’tr_p1’ )

p( ’tr_p1’, has_property( ’template1’, able_to( search_the_internet ) ) )

QPS( ’QPS_from_TR’, {’tr_pq1’, ’tr_pq2’} )

RQSM
process

r( ’tr_r2’, able_to( move_across_the_internet ) )

rq( ’tr_rq2’, hard, Template_Retrieval, ’tr_r2’ )

r( ’r1’, able_to( search_the_internet ) )

rq( ’rq1’, hard, user, ’r1’ )

related_to( ’template1’, {’r1’,’tr_r2’} )

RQS( ’new_RQS’, {’rq1’, ’tr_rq2’} )
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� + .)7�� � E2.�$���&�� ��!#$8:
� x!ÇÑz.Ã�t,t�z.Ç2"cÇ�xI�kÆ � ybv,Æ�Ç � /�Æ�v,Å�Æ � � 
�Ø Âß9EYTUZ`EGF $���� /�� $���� /0�������4��" �.�!�#��� ,7$7��"�&'�(� "���= ��$!���#�!�.�!�#���)EGa�QUOwadNPIVF`adEG�`�GO��8IVQ ~bOJTUO�QU��E;FbEGF`�TUZbO�QUOJTdQUEGOw�.RL��IV��Á�O,H�TUEG��Owa IVF�HJO�TUZbO�TUOJ��N`�;RLTUO�QUOJTdQUEGOw�VRV�/��O�TUZ`I�~'Z`RVa��POJOwF¾~bOJTUO�QU��E;FbO,~�TUI��PO�TUZ`O��I�~�EY�PHwR!TUE;IVF&��OJTUZ`I�~�]�Ö�adEGFb��TUZbEGa�EGFb��IVQU��RLTUEGIVFh��TUZbO�acTdQU�`H�TU�bQUO�IL�±TUZbO�TUOJ��N`�;RLTUO�EGFb��IVQU��R!TUE;IVF}HwRVF�PO=EGF �`�`OwF`HJO,~��DRVF`~�HJI.FbacTdQSRVEGFDTUa�IVF TUZ`O/QUOJTdQUEGOw�VRV��N�QUI�HJOwada±EGTUadOJ�G��HwRLF��PO0EG��NPIVadO,~Ñ]u{MT�adZbI.�b�Ò~�RL�GadI��PONPIVadadEG�`�GO��8ILQ=TUZ`O¿H�IVKMIVQS~�E;F`RLTUEGI.F�NbQUI�HJOJada=TUI�EGF�~�EÒHJRLTUO�TUZbO�EG��NPIVQdTSRLF�HJO¿IL�uRLF�IV��Á�O,H�TUEG��O.]±�/Z`EGa=RL�;�GI,W=a��IVQ0TUZ`O�EGF�~�E;HwRLTUEGI.FXIV�+NbQUOJ��OJQUOwF`HJOwa=W=EGTUZbI.��T0QUEGad��EGF`��R��8RVEG�G�bQUO�IV�uTUOw��Nb�;RLTUO¿QUOJTdQUEGOw�VRV��]�ÔbIVQ0OJ�bRV��Nb�;OV�Ó�ILKMIVQS~bEGF`RLTUEGI.F}HJIV�`�;~&~bO,H�EÒ~�O�TUI�E;adad�bO�RVF&I.��ÁcOwH�TUEG��O�EGF`~bE;HwRLTUEGFb��TUZ`RLT=TUZ`O�QUOJTdQUEGOw�VRV�ÑTUEG��O�E;a	ad�`��ÁcO,HSTTUI�R�TUEG��O¿HJIVF`acTdQSRLE;FDT,�b�`��T�TUZ�RLT�TUZbO¿EGF�~�EÒHJRLTUO,~�TUE;��O�E;a/TUI��PO¿�`adO,~�RVa0R��V�`E;~bOw�GEGF`OV�`FbIVT0R ~�O,R.~��;EGFbO.�x!Ã�vwxLÆ�Ã�Û�yP� Ç�s �JÃbzVv,Æ�ÛPÃ � 1'Æ � Æ 1'Æ���Ã xLÃ�vwxLÆ�Ã�Û�yP� v,Æ 1�Ã � � 1'Æ � ���±twÇ�ÈMv �²0OJTdQUEGOw�VRV��I.��ÁcOwH�TUEG��Owa0E;F`~bE;HwR!TUE;Fb��R�TUOw��Nb�;RLTUO¿acTdQU�`H�TU�bQUO.�

< adEGF`�V�;O TUOw��N`�;R!TUO.��{�F`~bE;HwRLTUEGIVFXTUZ�R!T0R�adEGF`�.�GO�TUOw��Nb�ÒR!TUO¿EGa0~bOwadEYQUO,~X�D� $����</0����� �4�#" �.�!�����k]
< RV�YTUOJQUF`RLTUEG��O TUOw��N`�;R!TUOwaw��{|F�~�EÒHJRLTUEGI.F�TUZ�R!Tk���`�YTUEGN`�GO+RV�YTUOJQUF�R!TUEG��Owa���IVQkTUZbO±aURL��O�A¿Ý±°¿RLQUO�~bOwadEYQUO,~�D� $�����/0�������4��" �.�!�#���k]
< ��RLadE;H TUOw��Nb�ÒR!TUO.�+{�F`~bE;HwRLTUEGIVFXTUZ�R!T�R�TUOJ��N`�;RLTUO�EGa	~bOwadEYQUO,~�TUZ`RLT0EGF�R.~b~bEYTUEGI.FXTUI TUZbO�NbQUI.NPO�QdTUE;OJa~bOJadEGQUOw~&RV�GadI�N�QUI!��E;~�Owa0RVF�RV�VOwFDT��`RVadEGaw]	�/Z`EGa0I.��ÁcO,H�TUEG��O�HJIV�`�;~X�8ILQ¿OJ�bRV��Nb�GO��PO�E;adad�bO,~�RLT0TUZ`O�POw�VE;FbF`EGF`��IV�uTUZ`O¿~bOwadEG�.FXNbQUI�HJOwadaw]

_ +



< EGFDTUOJQUNbQUOJT �D�`OJQd����{|F�~bE;HwR!TUEGI.F�TUZ�RLT	TUZ`O A¿Ý�°\adOwFDT��D� $����%/0����� �4�#" �.�!�����'��Rw�X�PO���I�~�EG�`O,~�D� ��& /0,'56�.�!& $!&.�!$!�#&424��5�]
²0OJTdQUEGOw�VRV��I.��ÁcOwH�TUEG��Owa=QUOw��R!QS~bEGF`� TUZbO�TUOw��N`�;R!TUO�QUOJTdQUEGOw�VRV�ÑNbQUI�HJOwadaw�
< ��EGF`EG��EGÞwO QUOJTdQUEGOw�VRV� TUEG��O.�u{|F�~�EÒHJRLTUEGI.F�IV�kTUZbO¿~bOJadEGQUOw~�TUEG��O��!&7/0,75H�.�!& $!&.�!$!�#&424��5�Z�RVa=R!T=EYTUa~bEGadNPIVaURV��]
< TUOw��Nb�ÒR!TUO HJI�~bO I.��ÁcO,HST �;RVF`�V��RL�.O.��{�F�~�E;HwRLTUEGI.F�IL��TUZ`O�NbQUIV�VQSRV����EGFb�/�;RVF`�V��RL�.O�TUZ`O+HJI�~bO�K|IV��Á�O,H�TUaEGFXTUZ`O	TUOw��N`�;RLTUOJa�adZ`I.�b�;~XZ�R,��O.]
$�����/0�������4��" �.�!�#��� ,'$ ��"�&7�9��"���= ��$!�����!�'���#����RL�;adI QUOwHJOwEG��Owa�TUZ`O�OJ�.RL�;�`RLTUEGI.Fba=IV�kTUZbO¿QUOJTdQUEGOw�.RL�IV��Á�O,H�TUEG��Owa��ÒQUI.�	�!&7/0,75H�'��& $!&'�!$!��&.2 ��5�]��/Z`EGa�EGFb��IVQU��RLTUEGIVF)EGa��`adO,~¼E;F¸TUZ`OXQUO,RLadI.FbE;Fb��NbQUI�H�OwadaW=EYTUZbE;F}TUZ`O�HJIVKMIVQS~�EGF�RLTUEGIVF'NbQUI�H�Owada�TUI\~bO�TUOJQU��EGF`O�TUZbO��GI�HwRL�±acTdQSR!TUOw�V�}W=EYTUZ`EGF $�����/0�������4��" �.�!�#���k]{M�hTUZbO�IV��Á�O,H�TUEG��Owa0RLQUO�F`IVT/ad� ��HJEGOwFDTU�Y����OJT,��R�~bO,HJEGadEGI.FXHJI.�b�;~��PO���RV~bO0TUI�acTUI.N�TUZ`O�~bOwadEG�VFXNbQUI�H�OwadaILQ=TUI�QUOJK|R.HSTUE;�VRLTUO���$&W=EYTUZ\FbOJW�QUOJTdQUEGOw�VRV�ÑI.��ÁcO,H�TUEG��OJaw]

�U)LKU)LK � � � M P 7 8�Y"/ M N"O=8DPLQ�� 5-/�798���1CWZ8D@6?�T
�/ZbEGa0adOwH�TUEGI.F�~bEGaUHJ�badadOwa=�8I.��Q=TUI.N`E;HJa	HJIVF�HJOJQUFbEGF`��TUZbO¿�`adO�IL�uTUZ`O¿TUOw��Nb�ÒR!TUO�QUOJTdQUEGOw�VRV�ÑNbQUI�HJOJada0W=EYTUZ`EGF
������/�]&ÔkEYQUacT�TUZ`O��GI�HwRLTUEGIVF¸IL�J��$¾W=EYTUZ`EGF ������/´E;a�~bEGaUHJ�badadO,~Ñ�+R!��TUOJQ�W=Z`E;HSZ�TUZbO��`adO�IV� �D��RL�GEG�`O,~N�QUI.NPOJQdT|�'adO�TUa�W=EYTUZ`EGF ������/´E;a�~bEGaUHJ�badadO,~Ñ]��/ZbOwF�TUZ`O�®C+�® ��I�~bEY�PHwR!TUEGI.F¹NbQUI�H�Owada�EGa�~bOwaUH�QUEG�PO,~��W=EYTUZ�TUZ`O0Ow��NbZ�RVadEGa+I.F�TUZ`O0�`adO0IV�hEGFb��IVQU��RLTUEGIVF��ÒQUI.� ��$�]��/Z`O0�8I.��QdTUZ�RVF�~��;RVacT±TUI.NbEÒH	~bOwaUHSQUE;�POJa�TUZ`OQUIV�GO�IV�uTUZ`O¿HJIVKMIVQS~�EGF�RLTUEGIVF\NbQUI�HJOJada0W=EYTUZXQUOwadNPOwH�T=TUI�TUZ`O¿�badO�IV�kTUZbO¿TUOw��N`�;R!TUO�QUOJTdQUEGOw�VRV�Ñac�bacTUOJ�\]

������/¸EGa�TUZbO	N�QUI�HJOwada/W=ZbEÒHUZ�E;a±QUOwadNPI.FbadE;�b�GO¿EGF�TUZbO�~�OwadEG�.F�K�H�OwFDTdQUO	�8ILQ=HJIV���`EGFbE;Fb��TUZ`O	TUOJ��N`�;RLTUOwaEGFDTUI¹RLF�RV�.OJF�TX~bOJaUH�QUEGNbTUEGI.FÑ]´�/Z`O�²0O��D�`EYQUOw��OwFDT�A��`RV�GEY�PHwR!TUE;IVF °�OJT�HJIV�����bF`E;HwRLTUOw~¸�D� $���� / EGa�badO,~XTUI��.RL�GEÒ~bRLTUO�TUZ`O�®¿OwadEG�.F +���ÁcO,H�T�®¿OwaUH�QUEGN�TUE;IVF&TUI�~�OJTUOJQU��EGF`O�EY�	�8�8�bQdTUZbOJQ�����I�~bEY�PHwR!TUEGI.F�IV�+TUZ`O®C+�® EGa�F`OwHJOwadaURLQd�D]/{|�+��I�~bEY�PHJRLTUEGI.F\EGa	F`O,HJOJadaURLQd�D��������/9F`OwO,~�a0TUI ��IVQU���`�;RLTUO�R��D�`OJQd��TUI QUOJTdQUEGOw��O�badOJ�8�b�bTUOw��Nb�;RLTUOwa���QUIV�?TUZ`O�TUOw��Nb�;RLTUO/QUOJTdQUEGOw�VRV��N�QUI�HJOwadaw]±�)T���NbEÒHJRV�`®C+�®9��I�~bEY�PHwR!TUEGI.F�H��bHJ�GO=�`adEGF`�TUOJ��N`�;RLTUO�QUO�TdQUE;OJ�.RL�hEGF���I.�G��OJa/TUZ`O���I.�G�GI!W=EGFb��acTUOwNbaw�
< �/Z`O�~�OwadEG�.F\IV��Á�O,H�T�~bOwaUHSQUE;N�TUEGI.F\EGa0RVF`RV�Y��ÞwO,~Ñ�`RVF`~\R���I�HJ�`a=EGa	��RV~bO	I.F\NPIVadadE;�b�GO�IVNPOwFXad�GILTUaw]
< � A¿Ý�°�EGa�HSQUO,RLTUO,~�W=Z`OJF@������/¼Z�RVa�HSZbI.adOwF��8ILQ���I�~bEY��HwRLTUEGI.F�W=EYTUZ`IV�bT�F`IVTUEY��HwRLTUEGI.F�IV� $���� /�]
< �/Z`O8������/9HJILK|ILQS~bEGF�R!TUEGI.F&NbQUI�H�Owada=E;a0EGFb��IVQU��O,~�RV�PI.��T=TUZ`O¿��I�~�EG��HwRLTUEGIVF&~bO,H�E;adEGIVFh]
< �/Z`O ������/½H�IVKMIVQS~�E;F`RLTUEGI.F�N�QUI�HJOwada�OJacTSRV�`�GEGadZ`OJa	QUOJTdQUEGOw�VRV�hI.��ÁcO,H�TUEG��OJaw��NPI.adadEG�`�Y�&�badE;Fb��adNPO,HJEY�PHTUOw��Nb�ÒR!TUO¿EGF�~�EÒHJRLTUEGI.Fbaw]
< �/Z`O	A¿Ý±°�RLF�~�QUO�TdQUE;OJ�.RL�hIV��Á�O,H�TUEG��Owa	RLQUO�adOwFDT�TUI�TUZbO�TUOw��Nb�ÒR!TUO�QUOJTdQUEGOw�VRV�hNbQUI�HJOwadaw]
< �/Z`O¿TUOJ��N`�;RLTUO�QUO�TdQUE;OJ�.RL�hN�QUI�HJOwada=QUOJTU�bQUFba=R�TUOw��N`�;R!TUO¿adOJT,]
< �	adadOJadad��OwFDT=IV�uTUZ`O�E;F��8ILQU��RLTUEGI.FXQUO�TU�bQUF`Ow~��D��TUZ`O�TUOw��Nb�;RLTUO�QUOJTdQUEGOw�VRV�ÑNbQUI�H�Owadaw]
< �/Z`OX��I�~bEY�PHwR!TUEGI.F)N�QUI�HJOwada��`adOJa�TUZbO�TUOw��Nb�;RLTUOXEGF��8IVQU��R!TUEGI.F)TUI���I�~bEY���¾TUZ`OX~bOwadEG�VF)I.��ÁcOwH�T~bOJaUH�QUEGNbTUEGI.FÑ]
�/ZbO=~bOwadEG�VF�I.��ÁcO,H�T�~bOJaUH�QUEGNbTUEGI.F �badO,~�TUI�QUOJNbQUOwadOwFDT�TUZ`O=~�OwadEG�.F�EGF1������/'W=EYTUZ`EGF TUZ`O/���`�YTUEYK|RV�.OJF�T�8R.H�TUILQd�D��H�I.F`adEGacTUa0IV�kTUZ�QUOwO�N�R!QdTUaw�
�V]��)~�OwaUH�QUEGNbTUEGIVF�IV��TUZbO�Ow�GOw��OwFDTUakW=EYTUZ`EGF�TUZ`O/RV�.OJF�T,��RVa±RVNbN`�GEGO,~���QUIV� TUZ`O��badO,~�TUOw��Nb�;RLTUOwaw]��/ZbEGaEGFb��IVQU��RLTUEGIVF�HJI.FbadEGacTUa+IL�P~�OwaUH�QUEGNbTUEGI.Fba�IV��RL�.OwFDT+HJIV��NPI.F`OJF�TUakRVF�~�TUZ`OJEGQuQUOJ�ÒR!TUEGI.F`aw��E;F��8ILQU��RLTUEGI.FT���NPOwa/RVF�~���F`I,W=�GO,~b�VO¿��RLadOwa��`adO,~�W=EYTUZ`EGF�TUZbO¿RV�VOwFDT0RVF`~�TUZ`O	EGFb�8ILQU��RLTUEGI.F ��I,W��POJT|W/OwOwF�TUZ`OHJIV��NPI.F`OJF�TUa�EGFXTUZbO�RV�VOwFDT,]

is_component( example_component )
has_input_information_type( example_component, example_input_type )
has_subcomponent(example_component, example_subcomponent )
....
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F`OJO,~baÑTUI0QUO,H�OwEG��O�EGF�~�E;HwRLTUEGI.FbakIV��W=Z`E;HUZ�TUOJ��N`�;RLTUOwaÑW/OJQUO±�`adO,~¿W=ZbOJQUO±EGF�TUZ`O±~bOwadEG�VF�~�OwaUH�QUEGNbTUEGI.FÑ]�	�GadI��PTUZ`O���I�~bEY�PHwR!TUEGI.F&NbQUI�H�Owada¿EYTUadOw�Y�/H�I.�`�;~&�POwFbOJ�`T0��QUIV�»EGFb��IVQU��RLTUEGIVF}EGF`~bE;HwRLTUEGFb��ZbI!W½TUZ`OTUOw��Nb�ÒR!TUOwa0Z�R,��O��POwOwF&�badO,~\EGF\TUZ`O�~bOwadEG�VF�~bOwaUH�QUEGN�TUE;IVFh]	Ô`ILQ¿OJ�bRV��Nb�GO.�`W=ZbOwF�R ��I�~bEY�PHJRLTUEGI.FOwFDTSRVEG�Ga	QUOJN`�;R.HJOJ��OwFDT	IL�+R NbQUOw��EGI.�bad�Y�\EGF`adOJQdTUOw~XTUOw��N`�;RLTUO��D��R F`O�W/OJQ	��OJQUadEGI.FÑ��TUZ`O���I�~�EY�PHwR!KTUEGI.F�NbQUI�HJOwada0HJIV�`�;~��GI�HwR!TUO¿TUZ`O	N�RLQdT=IL�kTUZ`O�~bOwadEG�VF\~bOJaUH�QUEGNbTUEGI.FXW=ZbE;HSZ�Z�RLa/TUI��PO�QUOwNb�;R.HJO,~��D�OJ�bRV��EGFbE;Fb��TUZbO�E;F��8ILQU��RLTUEGI.F\EGF`~bE;HwRLTUEGFb� Z`I,W�TUZ`O�TUOJ��N`�;RLTUO�W/RVa0EGF`adOJQdTUO,~�]
Î�]¿{�F��8ILQU��RLTUEGI.F¹IVF¾TUZbO�NbQUI.NPO�QdTUE;OJa�IV�=TUZbO�~�OwadEG�.F¾I.��ÁcOwH�T�~�OwaUH�QUEGNbTUEGI.FÑ]��/Z`EGa�EGFb��IVQU��R!TUE;IVF¼HwRVF�PO �badO,~}TUIX~bOJTUOJQU��EGFbO�NbQUIVNPOJQdTUEGOwa�IV��TUZ`O�~�OwadEG�.F'IV��Á�O,H�T�~bOJaUH�QUEGNbTUEGI.F'RVa�R�W=ZbI.�GO.�k�`RVadO,~}I.FTUZ`O�N�QUI.NPOJQdTUEGOwa�IV�=TUZ`O�RLN`N`�GEGO,~'TUOw��Nb�;RLTUO�EGFb��IVQU��RLTUEGIVFh]}Ô`ILQ�OJ�bRL��N`�GO.�uEYT�HJI.�b�Ò~�I�HJHJ�bQ�TUZ�RLTR.~b~bEGF`��R�adO,HJI.F`~�TUOJ��N`�;RLTUO�TUIXR�~bOwadEG�VF�EGFDTdQUI�~b�`HJOwa¿FbOJW´NbQUIVNPOJQdTUEGOwaw��W=Z`E;HUZ�EGF�HJI.FLÁc�`F`H�TUEGI.FW=EYTUZ�TUZ`O�N�QUI.NPOJQdTUEGOwa���QUIV� TUZbO �`QUacT�TUOw��Nb�ÒR!TUO�NbQUI�~���HJO�RV~`~bEYTUEGI.F`RV�±F`OJW?NbQUIVNPOJQdTUEGOwa���IVQ�TUZ`O~bOJadE;�VF¹I.��ÁcO,HST ~�OwaUH�QUEGNbTUEGI.F�RVa�R�W=Z`IV�;OV]&�/Z`O�EGF��8IVQU��R!TUEGI.F¾RV�GadI�HJIVFDTSRVEGF`a�NbQUIVNPOJQdTUEGOwa�IL��TUZ`OI.NPOJF\ad�GIVTUa=W=EGTUZbEGFXTUZ`O�~�OwadEG�.FÑ]��I��PO�RL�`�GO�TUIX~�OJQUEG��O�TUZbOwadO�F`OJWºNbQUI.NPO�QdTUE;OJaw�ÑTUZbO�������/½N�QUI�HJOwada¿adZbI.�b�Ò~&OwEYTUZbOJQ¿NPIVadadOwada¿TUZ`OaURV��O�adOw��RVFDTUE;H�NbQUI.NPO�QdT��&FbOJT�W�IVQU��a;�!$}�`adOwa¿EGF}EYTUa�QUOJTdQUEGOw�VRV�uNbQUI�H�Owadaw��ILQ�adZ`IV�`�;~��PO�RL�`�GO�TUIQUO��D�`OJacT0TUZbEGa�E;F��8ILQU��RLTUEGI.FX�ÒQUI.� TUZ`O��!$&NbQUI�HJOwadaw]�/Z`O�NbQUI�HJOJada�IV��HJI.FbacTdQU��H�TUEGF`�XR�~�OwadEG�.F}I.��ÁcO,HST�~bOwaUHSQUE;N�TUEGI.F�W=EYTUZbE;F�TUZ`O����b�YTUEGK|RL�.OwFDT��8R.H�TUILQd�HJIVF`adEGacTUa�IL�uQUOwNPO,RLTUOw~b�Y�\RLN`Nb�G��EGF`��TUOw��N`�;RLTUOJaw�`��F`~bEGF`��TUZ`O�IVNPOwF&ad�GIVTUa=W=EGTUZbEGF\TUZ`O¿FbOJW ~�OwadEG�.FI.��ÁcOwH�T�~�OwaUH�QUEGNbTUEGI.FÑ��RVF`~XQUOJTdQUOwEG��EGF`��RVF`~&RVNbN`�Y��E;Fb��TUOw��Nb�ÒR!TUOwa=TUI ���G��EGF\TUZ`O�IVNPOwF&ad�GIVTUaw]0�/Z`OHJIV��NPI.F`OJF�TuQUOJadNPI.F`adEG�b�;O���IVQ+OJ�bRV��EGF`EGFb��TUZ`O/IVNPOwF ad�GIVTUa�W=EYTUZ`EGF�TUZbO�~bOwadEG�VF�E;a ����� ��,'&7� �95L���
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/ ���#�!�!&'�!����" & ,'$ ��"�&'�(�V]�ÔkEG�V�bQUO � � adZbI!W=a¿R�N�QUI�HJOwadacK«TdQUOwO H�I.FDTSRVEGF`EGFb��TUZbOJ�!$�NbQUI�HJOwadaw]��/ZbOJ��$N�QUI�HJOwada=N`�;Rw��a0RVFXEG��NPILQdTSRVFDT�QUI.�GO�W=EYTUZ`EGF ������/���RLa=EGT0EGa�TUZ`O¿N�QUI�HJOwada=W=Z`E;HUZ\~bOJ�;EG��O�QUa=TUZbO¿NbQUEG��R!Qd��b�`EG�;~bEGF`���`�GI�HU��a=�badO,~XEGF�TUZbO�RLQdTUOJ�8R.H�T�~bOJadE;�VF\NbQUI�H�Owadaw]
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���#��� ��&'�!&'$�/0�#�!�.�!�#����HwRLF HJIV�����`FbE;HwRLTUO �D�`OJQUEGOwa= «ªV��RVF�~�QUO,HJOwEG��O±TUOw��N`�;RLTUO�E;F��8ILQU��RLTUEGI.F�H�¬dªVµ��!$�]
����� /0�������4��" �.�!�#��� ,'$ ��"�&'�(�-" ��=F��$!���#�!�.�!�#����HwRVF�HJI.�����`F`E;HwR!TUO±QUOJTdQUEGOw�VRV��I.��ÁcOwH�TUEG��Owa= «ªV��RLF�~�QUO�KH�OwEG��O�OJ�.RL�;�`RLTUEGI.Fba�IV�+QUOJTdQUEGOw�VRV�uI.��ÁcOwH�TUEG��Owa¿��QUIV� �!$�]�ÔkEG�V�bQUO � � ~�E;adNb�;R,��a�TUZbO"�`I,W´IV��E;F��8ILQU��RLTUEGI.F�PO�T�W/OJOwF�TUZbO�QUOw�GOw�VRVFDT0NbQUI�HJOwadadOJaw]
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�/ZbO;������/6NbQUI�HJOJada=HwRVF��`adO �D��RL�GEG�`O,~�NbQUI.NPO�QdT���adOJT=EGFb��IVQU��R!TUE;IVF�TUI�HJI.�����`F`E;HwR!TUO0QUO����bEYQUO,~�N�QUI.N�KO�QdTUE;OJa¿TUI�TUOw��Nb�;RLTUO�QUOJTdQUEGOw�.RL��] �/ZbOwadO NbQUIVNPOJQdTUEGOwa���Rw�&EGF�HJ�G�`~bO�N�QUI.NPOJQdTUEGOwa�O��bN�QUOwadadEGF`��TUZ`O�~bOwadEYQUO,~acTdQU�`H�TU�bQUO+IV��TUZ`O+TUOw��N`�;R!TUO.]kÔbIVQuOJ�bRL��N`�GO.�LR ���`RV�GEY��O,~�NbQUIVNPOJQdT��¿adOJT�HwRLF��PO�HJI.FbacTdQU��H�TUOw~�H�I.FDTSRVEGF`EGFb�b�RL��I.Fb��ILTUZ`OJQ¿NbQUI.NPO�QdTUE;OJaw�kRLF�EGF�~�E;HwRLTUEGI.F�TUZ�R!T¿TUZ`O�QUOJTU��QUF`O,~¹�«HJIV��NPI.adO,~`�=TUOw��Nb�ÒR!TUO����`acT�HJI.FDTSRVEGF
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T|W/I�H�I.��NPI.FbOwFDTUaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � Ù t,Æ � $¹vJÃ21 Ú ��y`vJÃbt^XI�~�EY����EGF`��R�~�OwadEG�.F�I.��ÁcOwH�T�~�OwaUH�QUEGNbTUEGI.F}OwFDTSRVEG�Ga��badEGF`��HJI.F`HJOwN�TU��RV��I.��ÁcO,H�T¿E;F��8ILQU��RLTUEGI.F}HJIVF�TSRLEGF`O,~EGF�R�TUOw��Nb�ÒR!TUO&TUI¸RV~`~6EGFb��IVQU��R!TUE;IVF TUI¾R¾~�OwadEG�.F I.��ÁcO,H�T\~bOwaUHSQUE;N�TUEGI.Fh]?{�F��8ILQU��RLTUEGI.F ~bOJaUH�QUEG�`EGF`�TUZbO���N`RLQdTUE;RV�Ò��~�OwadEG�.F}I.��ÁcO,HSTUa�E;F�TUZ`O�TUOw��Nb�ÒR!TUO�RLa�W/OJ�;�+RLa¿EGFb�8ILQU��RLTUEGI.F�~bOJaUH�QUEG�`EGF`��TUZ`O�NbQUI.NPO�QdTUE;OJaIL��TUZ`O���N�R!QdTUE;RV�Ò��~�OwadEG�.F¹I.��ÁcOwH�TUa R!QUO��badO,~Ñ]&ß6EGTUZbEGF'TUZ`O�EGFb��IVQU��RLTUEGIVF¾~bOwaUH�QUEG�bE;Fb�&TUZ`O�NbQUIVNPOJQdTUEGOwaw�EGF��8IVQU��R!TUEGI.F�RV�PIV�bT�TUZbO	N�QUI.NPOJQdTUEGOwa±IV��ª�¶b¥�¦\·S�Gª. 8·0EGa�RV�GadI�EGF�HJ�G��~�O,~Ñ]u�/Z`O0Z�RVF`~b�GEGF`��IV�ÑI.NPOJF�ad�GILTUa/�D�TUZbO¿®E+�®½��I�~bEY�PHwR!TUEGI.F\N�QUI�HJOwada	HwRVF\�PO�ad�`��~bEG��E;~bO,~�EGF�TUI�TUZbQUOwO�RVH�TUEGI.Fbaw�

< ®¿OJTUOwH�TUEGF`�¹TUZ`O�I.NPOJF9ad�;ILTUaXEGF6TUZ`O}~�OwadEG�.Fh]?�/ZbE;a�EGF�HJ�G��~�Owa�QUOwHJI.�VF`EGÞwEGF`�¾NPI.adadEG�b�;O}QUOw�;RLTUEGI.Fba�POJT|W/OwOwFXI.NPOwF�ad�;ILTUaw]
< ®¿O,H�EÒ~�EGF`� EY�kTUZbO¿I.NPOwFXad�;ILTUa=OwF�HJIV�`FDTUOJQUO,~�QUO��D�`EYQUO�F`ILTUEY�PHwR!TUE;IVF\IV� $����(/¿�`IVQ=EY�uTUZ`O�I.NPOwF�ad�;ILTUaHwRLF\�PO¿���G�GO,~��D��~bEYQUO,HSTU�G� �D�`OJQd��EGF`���!$�]
< �	NbN`�Y��EGF`��TUOw��N`�;R!TUOwa�EGFDTUI�TUZ`O¿~�OwadEG�.FÑ����� E;FbadOJQdTUEGF`��TUZ`Ow� EGFDTUI�TUZbO	IVNPOwF�ad�;ILTUa�IV�ÑTUZ`O	HJ�bQdQUOJF�T~bOJadE;�VF\I.��ÁcOwH�T¿~�OwaUH�QUEGNbTUEGIVFh]
�/ZbO�NbQUI�HJOwada¿HwRVN`RV�`�GO�IV�±~bO�TUO,H�TUEGF`��TUZ`O�IVNPOwF&ad�GIVTUa¿EGF�~bOJadE;�VF�I.��ÁcO,H�T�~bOwaUH�QUEGN�TUE;IVF`a	E;a�R.~b~bO,~&RLaRLF&R.~b~bEYTUEGI.F`RV��N�QUI�HJOwada0W=EGTUZbEGF ����� /0�������4��" �.�!�#���k]/ÔkEG�.��QUO � Î�~bEGadN`�;Rw��a�TUZ`O�F`O�WºadEYTU��R!TUEGI.Fh]0�����

��,'&7� �(56�����;���!��5 +��(������RVadOJa±EYTUa/RLF�RL�G��adEGa�IVF�EGF�HJIV��E;Fb��®E+�®9EGFb��IVQU��RLTUEGIVF�RLF�~�RLF�E;F`HJI.��EGFb���;I�HJRV�acTdQSR!TUOw�V����QUIV� TUZ`O¿��I�~�EY�PHwR!TUE;IVF\NbQUI�H�Owada�H�IVKMIVQS~�E;F`RLTUEGI.FXNbQUI�HJOwadaw]
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����� ��,'&'� �(5L��� ���!��5 +��(���¿HJI.�����`FbEÒHJRLTUOwa�TUZbO�RVF`RV�Y��adEGa0IL�uTUZ`O¿IVNPOwFXad�GILTUa=TUI HJIVKMIDIVQS~�EGF�RLTUEGIVFh]{|F�HJ�G�`~bO,~XW=EYTUZ`EGF}TUZ`EGa¿EGFb��IVQU��RLTUEGIVF�EGa�R�QUO,HJI.����OJF�~`R!TUEGI.F�EGF�~bE;HwR!TUEGF`��EG�±TUZ`O�I.NPOwF}ad�GIVTUa�RLQUO�TUI��PO�badO,~�RLa+QUO����bEYQUOw��OwFDTUauEGF�TUZ`O=~�OwadEG�.F N�QUI�HJOwadaw��IVQ�TUZ`RLT:������/¾EYTUadOw�Y�ÑHwRLF�E;adad�bO0R �D�`OJQd��TUI;�!$�]+_�RVadO,~IVF�TUZbEGa/QUO,HJI.����OJF�~`R!TUEGI.F�RVF`~�IVF�acTdQSR!TUOw�V��EGFb��IVQU��RLTUEGIVFh�`HJIVKMIVQS~�EGF�RLTUEGIVF\~bOwHJE;~bOwa/W=ZbEÒHUZ���OJTUZ`I�~�IV�IVNPOwFXad�GILT�Z`RVF�~��GE;Fb��EGa	HJ�bQdQUOwFDTU�Y��TUZ`O��POJacT,]
ß6Z`OwF������ ��,7&'� �(5L��� ���!��5 +��(�#�0OJ�bRV��EGF`OJa�TUZ`O	®E+�®���EYTUa���RVEGF�TSRVad��EGa/TUI���F`~�RVFXIVNPOwFXad�GILTTUZ`RLT�EGa���IVacT��`adOJ���`�u�8ILQ���F`~bEGF`��R�TUOw��Nb�;RLTUO.]�Ô`ILQ�OJ�bRV��N`�GO.�ÑEY��TUZbO HJ��QdQUOwFDT�®E+�®jHJI.FDTSRVEGFba¿TUZbQUOwOIVNPOwF�ad�;ILTUaw�4����� ��,'&7���(5L���%���!��5 +��(���±EGau�`adOw~�TUI�OJacTSRV�`�GEGadZ�EY�bTUZ`OJQUO�R!QUO/I.NPOJF�ad�GIVTUauW=ZbEÒHUZ R!QUO M ad�`��Kad�GILTUa)M�IV��ILTUZ`OJQ	I.NPOJF\ad�GIVTUa0E;F\TUZbO�~bOJadE;�VFh]�{|�uTUZ`OJadO�RLQUO��8IV�`F�~��bTUZbO¿TUI.N�K|��IVacT0I.NPOwF\ad�GILT�EGa0adOw�GO,H�TUO,~RLa�TUZ`O�I.NPOJF�ad�GIVT�W=Z`E;HSZ}NbQUIVNPOJQdTUEGOwa�R!QUO�TUI��PO��`adOw~&TUI�QUOJTdQUEGOw��O�R��`TdTUEGF`��TUOw��N`�;R!TUO.]��/ZbO�NbQUI�H�OwadaRL�GadI�~�OJTUOJQU��EGF`OJakW=Z`OJTUZbOJQ±�`�G�;EGFb�¿TUZ`O�I.NPOJF�ad�;ILT±TUZ`RLT±EGa±adOw�GO,HSTUO,~��8ILQ/��I�~bEY��HwRLTUEGI.F�QUO��D�`EYQUOwa:$���� /¾TUI

�D�bOJQd���8ILQ�R0F`OJW¹TUOJ��N`�;RLTUO.�VIVQ+EY� ������/'EGa±HJRVN�RL�`�GO�IV� ���bOJQd��EGF`�=�8IVQ±R0F`OJW¾TUOw��Nb�ÒR!TUO��D��EYTUadOw�Y��]+{|�bTUZ`O~�OwadEG�.F�HJILKMIVQS~bEGF`RLTUEGI.F�N�QUI�HJOwada�Z`RVa+EGF�~bE;HwR!TUO,~�TUZ�R!T±R�TUOw��N`�;RLTUO�EGF`~bE;HwRLTUEGIVF�Z`RVa+�POwOwF�H�I.�����bF`E;HwR!TUO,~�D��$���� /���R�QUO��D�`OwacT+�8ILQ�TUZ`RLT�TUOw��N`�;R!TUO=HwRVF��PO=EGadad�`O,~�~�EYQUO,H�TU�Y�D]u{|��FbI¿TUOw��N`�;R!TUO/W�RVa±EGF�~bE;HwR!TUO,~Ñ���`�bTRLF�RL�G��adEGa¿EGF�~�E;HwRLTUOwa¿TUZ`RLT�EGT¿E;a�F`IVT¿F`O,HJOJadaURLQd�&TUI�E;F���IV�G��O�$����(/ºE;F�TUZ`EGa	��I�~bEY�PHwR!TUEGI.F¼�8�8IVQ¿OJ�bRV��N`�GO�POwHwRV�badO/TUZ`O���I�~bEY��HwRLTUEGI.F�EGF���IV�;�.Owa+R�ad��RV�G�`IVNPOwF ad�GIVT±F`ILT�QUOw�;RLTUO,~�TUI�RLF�� �D��RL�GEG�`O,~�QUO��D�bEGQUOJ��OwFDTUaS���TUZbO±N�QUI.NPOJQdTUEGOwa�IV�`TUZbO±IVNPOwF�ad�;ILT�HwRLF��PO±�`adO,~��D� ����� /0����� �4�#" �.�!�����@��&'��&7$�/0�#�!�.�!������TUI�RLadadOw���b�;OR�A¿Ý�°P��W=ZbE;HSZ&HJRVFXTUZbOwFX�PO¿adOJF�T=TUI�TUZ`O¿TUOw��Nb�ÒR!TUO�QUOJTdQUEGOw�VRV�ÑNbQUI�HJOJadaw]Ö	adEGF`�\R�TUOw��N`�;R!TUO�TUIX��I�~�EY����RX~�OwadEG�.F'IV��Á�O,H�T�~bOJaUH�QUEGNbTUEGI.F�OwFDTSRVEG�Ga�~�OJTUOJQU��EGF`EGFb��W=ZbEÒHUZ�TUOJ��N`�;RLTUOTUI�RLN`N`�Y�D��RLF�~�RV�GadI�TUI�W=ZbE;HSZ�I.NPOJF}ad�GILT¿TUZ`O�TUOw��Nb�ÒR!TUO�EGa0TUI��PO�RVNbN`�GEGO,~Ñ]	ß9EYTUZ`EGF}R�~�OwadEG�.F�I.��ÁcOwH�T~�OwaUH�QUEGNbTUEGIVFh���8I.��Q=T���NPOwa�IV��IVNPOwFXad�GILTUa�HwRLF\�PO¿N�QUOwadOwFDT,�
< S Ç41 Ú Ç � Ã � v Ç Ú Ã � tL�ÒÇ�v.���	FXIVNPOwF\ad�GIVT	HJIV��NPI.FbOwFDT=E;a0R�HJIV��NPI.FbOwFDT�NbQUOwadOJF�T0EGF�TUZbO���N�R!QdKTUE;RV�Ò�=~bOwadEG�.F&IV��Á�O,H�T�~bOwaUHSQUE;N�TUEGI.Fh]�{�F��8IVQU��R!TUEGI.F\�GEGF`��a0HwRVF&�PO�H�I.F`FbO,H�TUO,~�TUI�EGT,�`RVF`~�TUZ`O�EGFbN`�bTRVF`~¼IV�bTUNb�bT EGF��8IVQU��R!TUEGI.F¾T���NPOwa�HwRLF¸�PO�~bO���F`Ow~Ñ�±�`�bT�TUZ`O�HJI.��NPIVF`OwFDT�EGTUadOJ�G��Z�RLa�F`I}E;FbF`OJQ

M W/ILQU��EGFb�.a)MG]�{|T	EGa�R�HJI.��NPIVadO,~�HJI.��NPIVF`OwFDT0W=EGTUZbI.��T�RVFD�\ad�b��HJI.��NPIVF`OwFDTUaw�PEGF��8IVQU��R!TUEGI.F}�;EGFb�~bO���F`EYTUEGI.Fba0RVF�~�TSRVad�\H�I.FDTdQUI.�Ñ��F`I,W=�GO,~b�VO.]��/ZbO�H�I.��NPI.FbOwFDT=I.NPOwFXad�;ILT�EGa=���G�GO,~X�badE;Fb��R HJIV� KNPI.FbOwFDT�TUOw��N`�;R!TUO.]�¼TUOJ��N`�;RLTUO+TUZ�RLTu~bOJ�`F`Owa�R=���G�GE;Fb���8ILQ+R�HJIV��NPI.FbOwFDTuI.NPOwF�ad�GIVT+EGa�RVN`Nb�GE;Ow~��D��EGF`acTSRVFDTUE;RLTUEGFb��TUZ`OTUOw��Nb�ÒR!TUO�HJI.��NPIVF`OwFDT $�¡�  S�¡�¦\TUZ`O�IVNPOwF\ad�GIVT�HJI.��NPIVF`OwFDT0RL�GQUOwR.~���NbQUOJadOwFDT	EGFXTUZbO�®E+�®�]b�/Z`OHJIV��NPI.F`OJF�T�EGa�E;FbadOJQdTUO,~�RVa=R�·U���U©UªVµ�¶�ªV¦P¥�¦� /EGF�TUZ`O	I.NPOwF�ad�GIVT,�`RVF�~�RV��TUI.��R!TUEÒHJRV�G�Y���VOwF`O�QSRLTUO,~EGFb��IVQU��RLTUEGIVF��GEGF`��a¿R!QUO��VOwF`OJQSR!TUO,~\TUI�HwRLQdQd�&TUZbO�FbO,HJOwadaUR!Qd��EGFb�8ILQU��RLTUEGI.F���QUIV� TUZbO�IV�bTUadE;~bO�IV�
_ �



TUZ`O=IVNPOwF ad�GIVT/HJI.��NPIVF`OwFDTuTUI¿TUZ`O=H�I.��NPI.FbOwFDT+E;FbacTSRVFDTUE;RLTUO,~��ÒQUI.�´TUZ`O�TUOw��Nb�;RLTUO.]k�	�GadIb��adEG��N`�GOTSRVad��HJIVFDTdQUI.�Ñ��FbI,W=�;Ow~b�.O�EGa=RV~`~bOw~�TUI�TUZbO¿I.NPOJFXad�GIVT	HJIV��NPI.F`OJF�T/E;F`~bE;HwR!TUE;Fb��TUZ�R!T=EY�kTUZ`O	I.NPOwFad�GIVT HJI.��NPIVF`OwFDT�EGa RVH�TUEG�.R!TUO,~Ñ�k�bQUacT�TUZbO�EGFb�8ILQU��RLTUEGI.F¹�GEGF`�}TdQSRVFbac�8OJQdQUEGF`�&TUZbO�E;F��8ILQU��RLTUEGI.F�TUITUZ`O�RV~`~bOw~¹HJI.��NPIVF`OwFDT�EGa R.HSTUE;�VRLTUOw~Ñ�uTUZ`OJF'TUZ`O�R.~b~bO,~¹H�I.��NPI.FbOwFDT�EGTUadOJ�G�	EGa RVH�TUEG�.R!TUO,~Ñ�+RLF�~��F`RV�G�Y��TUZbO¿I.��TU�.IVE;Fb��EGFb�8ILQU��RLTUEGI.FX�;EGFb��EGa	R.H�TUEG�VRLTUO,~�]

component acting as filling
for the open slot
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open slot component

task control
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���1? � ���*��7�7���� � .)� & K !#� ��7�&)$ E#&���K &�� !#�%$8:
<�� � Ç�/X��Ã�� $`ÃXY�y`twÃ�Ç Ú Ã � tL�ÒÇ�v.�kß9EYTUZbE;F�R���N`RLQdTUE;RV�Ò�u~bOJadE;�VF�IV��Á�O,H�T+~bOJaUH�QUEGNbTUEGI.FÑ�DHJIV��NPI.F`OJF�TUa��Rw��OJ��E;acT�W=ZbEÒHUZ H�I.FDTSRVEGF�R¿��F`I,W=�GO,~��.O���RLadO�I.NPOwF�ad�;ILT,]+Ý�QUIVNPOJQdTUEGOwa+IV��TUZbO�I.NPOwF�ad�;ILT�EGF`~bE;HwRLTUOTUZ`O�N�QUI.NPOJQdTUEGOwa�TUZ`RLT	RLQUO�~�OwadEYQUO,~���QUIV� TUZ`O���F`I,W=�GO,~b�VO���RLadO¿TUZ�RLT0EGa�TUI �PO��`adOw~�TUI����G�ÑEGFXTUZ`OI.NPOJF�ad�GIVT,]&�/ZbO���F`I,W=�GO,~b�VO���RVadO�~�OJ��FbO,~}W=EYTUZ`EGF'TUZbO TUOw��N`�;R!TUO NbQUOwadOJF�TUa�EYTUadOw�Y�0RVa�RXadEGF`�V�GO��F`I,W=�GO,~b�VO���RVadOV���b�bT�W=EYTUZ`EGF6TUZ`EGa�adEGF`�.�GO}��F`I,W=�GO,~b�VO}�`RVadO.�0NPIVadadE;�b�Y�6���b�YTUE;Nb�GO&��FbI,W=�;Ow~b�.O��RLadOwa	HJI.�b�Ò~��PO�~bOJ�`F`O,~�]
< � � È|Ç�x 1�ybv,Æ�Ç � G ( Ú Ã�Ç Ú Ã � tL��Ç`v.���/Z`EGa¿T���NPO�IV�/IVNPOwF}ad�;ILT�~bOJ�`F`Owa�RLF�OJ��NbT��\E;F��8ILQU��RLTUEGI.FT���NPO.]�Ö�adEGF`� R�TUOw��N`�;RLTUO¿TUI �`�G�hTUZ`O�IVNPOwF&ad�GIVT	OwFDTSRVEG�Ga�RV~`~�E;Fb� TUZ`O�FbOJWºEGF��8IVQU��R!TUEGI.F\T���NPO�RLaR\·U���w 8­S¶b¥ IV��TUZ`O�IVNPOwF�ad�;ILT¿EGFb��IVQU��R!TUE;IVF}T|��NPO.]�ß9EYTUZ`EGF&TUZ`O�EGFb��IVQU��RLTUEGIVF}�badO,~XTUI����G�kEGF&TUZ`OI.NPOJF\ad�GIVT,��NPIVadadEG�`�Y�X���`�YTUEGN`�GO¿EGFb��IVQU��R!TUE;IVFXT���NPOwa������PO�~bO���F`Ow~Ñ]
< � � È|Ç�x 1�ybv,Æ�Ç � �±Æ � U¹Ç Ú Ã � tL��Ç�vV���0F�EGF��8IVQU��R!TUEGI.F\�GEGF`��I.NPOJFXad�GIVT0EGa0RVFXOJ��NbT�� E;F��8ILQU��RLTUEGI.F�GEGF`�P]��/ZbE;a���O,RVFba0TUZ`RLT¿FbI�E;F��8ILQU��RLTUEGI.F�T���NPOwa�RLQUO�adNPO,HJEY��O,~��ÑF`IVQ�EGa	TUZ`O�QUO�RLF��\E;F��8ILQU��RLTUEGI.F���YTUOJQUEGFb��N�QUOwadOwFDT�W=EYTUZ`EGF�TUZ`O0�GE;Fb�P]+�	F�EGFb��IVQU��RLTUEGIVF��GEGF`��TUOJ��N`�;RLTUO0EGa/�`adO,~�TUI����G�PEGF�TUZ`O0I.NPOwFad�GIVT	EGFb�8ILQU��RLTUEGI.FX�;EGFb��]

�hOw��N`�;RLTUOJa/RV�GadI�HJI.FDTSRVEGF�HJI.F`HJOwN�TU��RV��N�QUOJK|HJI.F`~bEYTUEGI.F`a�E;F`~bE;HwR!TUE;Fb��W=Z`RLT/TUZbO	TUOw��Nb�;RLTUO0OJ��NPO,H�TUa�RLa/EYTUaH�I.FDTUOJ��TuEGF�R¿~�OwadEG�.F IV��Á�O,H�T±~bOwaUHSQUE;N�TUEGI.Fh]uÔ`IVQ+OJ�bRV��Nb�GO.��R	��FbI,W=�;Ow~b�.O��`RVadO�TUOJ��N`�;RLTUO�H�I.�`�;~ ~�Ow��RVF`~TUZ`RLT�TUZbO�®E+�® NbQUI!��E;~bOwa�HJO�QdTSRVEGF¹��F`I,W=�GO,~b�VO�acTdQU�`H�TU�bQUOJaw]\�/ZbOwadO�NbQUOJK|HJIVF�~bEYTUEGI.Fba�HwRVF��PO��badO,~�TUIQUO�TdQUE;OJ��O/F`O�W¼TUOJ��N`�;RLTUOwa�EY��TUZbO�E;F��8ILQU��RLTUEGI.F�TUZ`RLT�EGa±~bOw��RLF�~bOw~�EGa�F`ILT±N�QUOwadOwFDT�EGF�TUZ`O/HJ�bQdQUOwFDT�®E+�®�]
� x!ÇÑz.Ã�t,t�z.Ç2"cÇ�xI�kÆ � ybv,Æ�Ç � /�Æ�v,Å�Æ � É - ÉXÂ�/ZbO�HJIVKMILQS~bEGF�R!TUE;IVF¹NbQUI�HJOJada�W=EYTUZ`EGF ����� /0����� �4�#" �.�!�����¹EGa�QUOJadNPI.F`adEG�b�;O���IVQ�~bOJTUOJQU��EGFbE;Fb�XTUZ`O QUO�KTdQUEGOw�VRV��IV��Á�O,H�TUEG��Owa�TUI¿�PO�HJIV�����bF`E;HwRLTUOw~�TUI;��$�]u×�OJ��TkTUI	TUZ`O�QUOJTdQUEGOw�VRV��I.��ÁcOwH�TUEG��Owa±RV�YQUO,R.~���acTSR!TUO,~�EGFTUZbO=adO,H�TUEGI.F�~bOwaUHSQUE;�bEGF`��TUZ`O0HJIVKMILQS~bEGF�R!TUE;IVF�N�QUI�HJOwada�W=EYTUZbE;F%$���� /0�������4��" �.�!�#������adOJO�adO,H�TUEGIVF�Í�] Î�] � ���TUZbO�HJILK|ILQS~bEGF�R!TUEGI.F¹NbQUI�H�Owada�W=EYTUZbE;F ����� /3�������4�#"7�'���#���¾EGa�RV�GadI�HwRLN�RV�b�GO�IL�0RVad��EGF`�\��IVQ�RXadNPO,HJEY�PHTUOJ��N`�;RLTUO.]�/ZbO�QUOJTdQUEGOw�VRV��IV��Á�O,H�TUEG��Owa�RLQUO���RVadOw~}IVF'EGFb��IVQU��RLTUEGIVF���QUIV� ����� /0����� �4�#" �.�!����� ��&'�!&'$�/0�#�!��=
���#���u�7����� ��,'&7� �(5L��� ���!��5 +��(���¿RVF`~�I.F�TUZ`O�HJ�bQdQUOwFDT=��I�~�EG��HwRLTUEGIVFXacTdQSRLTUOJ�V�D]uß9ZbOwF ����� /3������=
�4��" �.�!�#��� ��&'�!&'$�/0�#�!�.�!�#����~bOJTUOJQU��EGFbOwauTUZ�RLT�R���I�~bEY�PHJRLTUEGI.F�EGa±TUI��PO=��R.~�O=�`adEGF`�¿TUOw��Nb�;RLTUO=EGFb�8ILQdK��R!TUEGI.Fh�VTUZ`O=NbQUI�H�Owada�OJ�bRL��E;FbOwa�TUZ`O=HJ��QdQUOwFDT�²BA�°�TUI�~�OJTUOJQU��EGF`O�EY� $���� /¸Z`RVa+E;adad�bO,~�R�QUO��D�`EYQUOw��OwFDTEGF`~bE;HwRLTUEGFb�¿W=Z`E;HSZ TUOJ��N`�;RLTUO/TUI��badO.]u{|��ad�`HSZ R�QUO��D�`EYQUOw��OwFDT�EGa�N�QUOwadOwFDT,��EGFb��IVQU��R!TUE;IVF�HJI.FDTSRLE;FbEGF`��TUZ`OTUOJ��N`�;RLTUO¿EGF`~bE;HwRLTUEGIVF\EGa	H�I.�����bF`E;HwR!TUO,~�TUI�TUZ`O�HJILKMIVQS~bEGF`RLTUEGI.F&N�QUI�HJOwadaw]

��� � ���"? ! � 
�� L �6I0G4

�0C���� ��� ����� ! � 
��C� � ? ���"� �BC��"�2�
��� � � �"� � AC�
�/ZbEGa/adO,H�TUEGI.F�NbQUOwadOJF�TUa�R�~�OJTSRVEG�GO,~�TdQSR.HJO	IV�uR�~bOJadE;�VF�N�QUI�HJOwada=H��bHJ�GO0W=EGTUZbEGF�TUZbO����b�YTUEGK|RL�.OwFDT��8R.H�TUILQd�~�OwadEG�.F�K�H�OwFDTdQUO.]/ÔkEYQUacT,�bTUZ`O8$���� /�NbQUI�HJOwada0��I�~bEY�`Owa�TUZ`O�EGF�HJIV��EGF`���D��RL�GEG�`O,~�QUO��D�bEGQUOJ��OwFDT=adOJT0�`adEGF`�TUZbO�TUOw��Nb�ÒR!TUO QUOJTdQUEGOw�VRV�+NbQUI�HJOwadaw]\�/Z`O�adO,H�I.F�~�N�RLQdT�IL��TUZ`O TdQSR.H�O�adZ`I,W=a�TUZbO���I�~bEY�PHJRLTUEGI.F�IL��TUZ`O~�OwadEG�.F¸I.��ÁcO,H�T�~�OwaUH�QUEGNbTUEGIVF6�`adEGF`�}TUOw��N`�;R!TUOXEGFb��IVQU��RLTUEGIVF¸W=EYTUZ`EGF ������/�])�/Z`O ��&7�9�#��� ,7$7��" &7�(�
" ��=F��$!���#�!�.�!�#����NbQUI�HJOwada	�.�bEÒ~�Owa=TUZ`O�I!��OJQSRL�;��~bOwadEG�VF&NbQUI�HJOwadaw]0�/ZbO¿TdQSR.HJO�adZbI!W=a0�8ILQ��PILTUZXTUZ`O���R!KFbEGN`�`�;R!TUE;IVF¹NbQUI�HJOJadadOwa�TUZ`O���IVacT�EG��NPILQdTSRVFDT�NbQUI�HJOwadadOJa�W=EYTUZ�QUOwadNPO,H�T�TUI\TUZ`O��`adO�IV�=TUZbO�TUOJ��N`�;RLTUO
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+	TUZ`O�Q�NbQUI�HJOwadadOJaw�uad��HUZ�RLa�TUZbO���RLE;FDTUOwF`RVF`HJO IV�/Z`EGacTUIVQd�}EGFb��IVQU��RLTUEGIVFh��R!QUO�F`IVTRV~`~�QUOwadadO,~�EGFXTUZbEGa=TdQSRVHJO.]
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�/ZbO�I!��OJQSRL�G�b~�OwadEG�.F�HJIVKMILQS~bEGF�R!TUE;IVF�N�QUI�HJOwada�~bO�TUOJQU��EGF`OwaÑW=Z`OwF�R0FbOJW¾~�OwadEG�.F�H��bHJ�GO/Z�RLa�TUI	�PO±acTSRLQdTUO,~�]��QUOw�GOw�VRVFDT�I!��OJQSRL�G�b~�OwadEG�.F�acTdQSRLTUOw�L��E;auadOJF�TuTUI=TUZ`O±IVTUZbOJQ+HJI.��NPIVF`OwFDTUaw�LEGF�~�EÒHJRLTUEGF`�0TUZ�RLTuR	F`O�W¹EGF`EYTUE;RV�QUO����bEYQUOw��OwFDT �D��RL�GEG��HwRLTUEGIVF'adOJT�EGa�NbQUOwadOJF�T�RVF�~}F`I�E;FbEYTUEÒRL��~�OwadEG�.F�I.��ÁcO,H�T�~�OwaUH�QUEGNbTUEGI.FÑ]��/ZbO EGF`EYTUE;RV�QUOwHJOwEG��O,~�²BA�°�EGa=adZ`I,W=F\EGF��`�.�bQUO � Ï�]

rq(’irq1’, hard, PA, ir1)
rq(’irq2’, hard, PA, ir2)
rq(’irq3’, hard, PA, ir3)

RQS(’IRQS’, irq1, irq2, irq3)

r(’ir3’, able_to(visit_www_stores)
r(’ir4’, able_to(analyze_computer_store_info))

r(’ir2’, able_to(search))
r(’ir1’, able_to(perform(agent_functions)))
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< ¯u�`RL��EGF�RLTUEGIVF\IV�kTUZbO¿EGF�HJIV��EGF`� ²BA�°P]
< ²0OJTdQUEGOw�.RL�hIL�kTUZ`O	A¿Ý±°�TUI���I�~bEY����TUZ`O�²BA�°�]
< �	NbN`�GE;HwRLTUEGIVF\IV�uTUZbOEA¿Ý�°�TUI�TUZ`O�²BA�°�]
< ÝuQUOwN�R!QSRLTUEGI.F&IL�kTUZ`O�²BA�° �8ILQ¿HJIV�����bF`E;HwRLTUEGIVF�TUI1������/�]
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��$!���#�!�.�!�#���k��R�ad�`�bNbQUI�HJOwada�IL�8$���� /0����� �4�#" �.�!�����k��QUO,HJOwEG��OJa�E;F�EYTUa�E;FbN`��T�EGF�TUO�Qd��R.H�O.��TUZ`O I!��O�QSRV�G�acTdQSR!TUOw�V�XRVF`~�FbI Z`EGacTUIVQd��EGFb��IVQU��R!TUE;IVF�RVa�TUZ`O¿~bOwadEG�.FXNbQUI�HJOwada0Z�RLauÁc�`acT0acTSR!QdTUO,~Ñ]
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�Ø�� yP�8Æ3��y`v,ÆÒÇ ��/ZbO�E;F`HJI.��EGFb�\²BA�°�EGa�RLF�RL�G��ÞwOw~¹RVF�~}TUZ`O��`QUacT �D��RL�;EY�`O,~'QUO��D�`EYQUOw��OwFDT�EGa�HJI.FbadEÒ~�OJQUO,~'TUI&�PO��`adO�K���`����IVQ=TUOw��N`�;R!TUO	QUOJTdQUEGOw�VRV��] ��F`I,W=�GO,~��.O��`adOw~�EGF�TUZ`EGa�acTUOwN���R,���PO���N�R!QdTUEÒRL�Ò����FbI,W=�;Ow~b�.O¿RV�PI.��T�TUZ`OadOJ��RVFDTUE;H/NbQUI.NPO�QdT���F`OJT|W/ILQU��EGFb��IVQU��R!TUE;IVF��`adO,~�E;F�TUZ`O0�!$�NbQUI�HJOJadaw]�Ö�adEGF`��TUZbEGa±��F`I,W=�GOw�.~bO.��TUZbO��.RL�YKE;~bRLTUEGI.F\N�QUI�HJOwada	HJI.�b�;~\~bOJTUO�QU��E;FbO	TUZ`RLT=TUZ`O¿N�QUI.NPOJQdT|��W=EGTUZbEGFXTUZ`O¿QUO��D�bEGQUOJ��OwFDT�EGa	R,�VRVEG�;RV�b�;O�W=EYTUZ`EGFTUZbO���F`I,W=�GO,~��.O�IV�3��$�]+�/Z`EGa=E;a0R��VIDI�~XEGF�~�EÒHJRLTUEGI.FXTUZ`RLT3�!$XW=EG�G���PO¿RV�`�GO�TUI���F�~�R�TUOJ��N`�;RLTUO���IVQ0EYT,]
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�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç ��/ZbO�I!��O�QSRV�G��~bOwadEG�.F�acTdQSR!TUOw�V�9QUO,H�OwEG��O,~�E;F`~bE;HwR!TUOwaXTUZ�R!T&R¾acTSRVF`~`RLQS~�~�OwadEG�.F acTdQSRLTUOw�L��Z�RVa�TUI¼�PO��I.�G�GI,W/O,~�]´�/Z`O&EGF��8IVQU��R!TUEGI.F9RL�;adI¾EGF�~�E;HwRLTUOwa�TUZ`RLT�RVF6EGFbEGTUE;RL�	QUO��D�`EYQUOw��OJF�T �D�`RV�GEY�PHwR!TUE;IVF6adOJT�W�RLaH�I.�����bF`E;HwR!TUO,~ TUI�TUZ`O�~�OwadEG�.F�NbQUI�HJOwadaw]��/Z`EGa=EGa0RVFXEGF`~bE;HwRLTUEGIVFX�8ILQ0TUZbO�HJILK|ILQS~bEGF�R!TUEGI.F\N�QUI�HJOwada=TUZ�RLTR�F`O�W ~bOwadEG�.F�H��bHJ�GO¿Z`RVa/acTSR!QdTUO,~Ñ]±�/Z`O�HJIVKMILQS~bEGF�R!TUE;IVFXN�QUI�HJOwada�Z�RLa=RV�GadI�QUO,H�OwEG��O,~�E;F��8ILQU��RLTUEGI.F���QUI.�
$���� 2 ��56�#���.�!�����)EGF`~bE;HwRLTUEGFb�}TUZ`RLT IVF`O�IV�0TUZ`O �D��RV�GEY��Ow~¹QUO����bEYQUOw��OwFDTUa�E;a��`adOJ���`�/�8ILQ�RVF¼R!TdTUOw��NbTTUI�QUOJTdQUEGOw��O�R�TUOw��N`�;R!TUO.]��/ZbO�HJIVKMILQS~bEGF�R!TUE;IVF�NbQUI�H�Owada�~bO,HJE;~�Owa¿TUZ�R!T�TUZ`O �GI�HwRL�±acTdQSR!TUOw�V�}W=EG�;�+�PO�TUIQUO�TdQUE;OJ��O�R�TUOw��Nb�;RLTUO.]�/ZbO±�GI�HwRL��acTdQSRLTUOw�L��EGFb�8ILQU��RLTUEGI.F�EGakHJIV�����bF`E;HwRLTUOw~�TUI=TUZbO±ILTUZ`OJQkHJI.��NPIVF`OwFDTUaw�,QUOw�GOw�VRVFDT�E;F��8ILQU��RLTUEGI.FEGa±adOwFDT�TUI $���� / )����9�!��$L+ / ���#�!�!&'�!����" &���RVF�~ EGF��8IVQU��R!TUEGI.F�I.F�TUZ`O=NbQUIV�VQUOwada�IV�ÑTUZ`O-$���� /¸NbQUI�H�OwadaEGa=adOwFDT�TUI1��&7�9�#��� ,7$7��" &7�(�J"���= ��$!�������.�!�����k]
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�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � &�ÇÑz Ù t � ��Ã � v,Æ M zVy`v,Æ�Ç ��/ZbO	N�QUI�HJOwada�QUOJadNPI.F`adEG�b�;O=�8ILQ=~bO�TUOJQU��EGF`EGF`��R¿�8I�H��`a/IVF�R�ad�b�`adOJT�IV�ÑTUZ`O=²BA�°�QUO,HJOwEG��OJa±TUZ`O0EGF�HJIV��EGF`�acTdQSR!TUOw�V�D�LTUZ`O��.RL�;E;~bRLTUEGI.F�E;F��8ILQU��RLTUEGI.F��ÒQUI.� $����324��5L�����'���#���u�.RVF`~�RL�;adI	TUZ`O�EGFbEGTUE;RL�`²BA�°¿EYTUadOw�Y��]+�/Z`OacTdQSR!TUOw�V��EGF`~bE;HwRLTUOJa�TUZ�R!T�R�TUOw��N`�;RLTUO�adZ`IV�`�;~��PO�QUOJTdQUEGOw�.O,~Ñ]��/ZbO��VRV�GE;~`R!TUE;IVF�EGF��8IVQU��R!TUEGI.F�HJI.FDTSRVEGFbaEGF��8IVQU��R!TUEGI.F�EGF�~�EÒHJRLTUEGF`��TUZ�R!T=¡8¬���� EGa�ad�bEGTSRL�`�GO��8ILQ�TUOw��Nb�ÒR!TUO/QUOJTdQUEGOw�VRV��]+�/Z`O��8I�H��`a�EGa±N`�;R.HJOw~ I.F\¡8¬ ���L�RLa�TUZ`EGa=adOwOw��a/TUZ`O���I.acT0Z`EG�.Z�KM�;OJ��Ow�PQUO��D�`EYQUOw��OwFDT/TUI�acTSRLQdT=W=EYTUZh]�/ZbO��8I�HJ�ba�EGFb��IVQU��RLTUEGIVF}EGa�HJI.�����`F`E;HwR!TUO,~�TUI�TUZbOJ$����@/0����� �4�#" �.�!����� ��&.�!&7$�/0�����.�!����� ,7$7��=
" &7�(�L]u{�F��8IVQU��R!TUEGI.F�I.F TUZbO�NbQUIV�VQUOwada±IV��TUZ`O��8I�H��`a±~bOJTUOJQU��EGF`RLTUEGI.F�N�QUI�HJOwada�EGa±HJI.�����`FbEÒHJRLTUO,~�TUI8$����
/0����� �4�#" �.�!����� ,7$7��" &7�(�J"���= ��$!�������.�!�����k]
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�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç ��/ZbO�HJIVKMIVQS~�EGF�RLTUEGIVF¹NbQUI�HJOwada�EGa�EGFb��IVQU��O,~��D�}TUZ`O�N�QUI�HJOwadadOwa�IV�=TUZ`OwEYQ�NbQUIV�VQUOwadaw]}�/ZbO���I�HJ�`a�~bOJTUO�QdK��EGF`RLTUEGI.F}NbQUI�HJOJada�Z`RVa�ad�`HwHJOwO,~�O,~�EGF'~bOJTUOJQU��EGFbE;Fb�XR��8I�HJ�baw]��/Z`OJQUO�E;a�FbIXF`OJO,~�TUIXRV�YTUOJQ�TUZ`O��;I�HJRV�acTdQSR!TUOw�V��IVQ±EGF�TUO�QU��OwF`O�EGF TUZbO=~bOwadEG�.F�N�QUI�HJOwadaw]±�/Z`O�QUOw�GOw�VRVFDT+EGFb��IVQU��RLTUEGIVF�E;a±adOwFDT�TUI8$���� / )����9�!��$L+
/ ���#�!�!&'�!����" &���RLF�~ ��&'�(�#��� ,'$ ��"�&7�9��"����!�!$ ��5�E;a=EGFb��IVQU��O,~�I.FXTUZbO¿NbQUIV�VQUOwada0IV��TUZ`O�NbQUI�H�Owadaw]
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�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � É�Ã�vJÃ�x 1'Æ � y`v,ÆÒÇ ��/ZbO�N�QUI�HJOwada�QUOJadNPI.F`adEG�b�;O��8ILQ�~bOJTUO�QU��E;FbEGF`��R���I�~bEY�PHJRLTUEGI.F&TUI�TUZ`O�²BA�°�QUO,HJOwEG��OJa�R�acTdQSRLTUOw�L�&��QUI.�TUZbO�HJILK|ILQS~bEGF�R!TUEGI.F N�QUI�HJOwadaw�DEGFb��IVQU��R!TUE;IVF�I.F�TUZ`O=HJ��QdQUOwFDTu�8I�HJE�W=EGTUZbEGF�TUZ`O/²BA�°P�VRVF�~�TUZ`O/²BA�°�EYTUadOw�Y��]�/ZbO�acTdQSRLTUOw�L�&EGF�~bE;HwR!TUOwa	TUZ`RLT�R TUOw��N`�;RLTUO�FbOwO,~ba=TUI��PO�QUOJTdQUEGOw��O,~�]��/ZbO��8I�HJ�ba¿EGFb�8ILQU��RLTUEGI.F�EGa��badO,~TUI�H�QUO,R!TUO�R ���`RV�GEY��O,~�NbQUIVNPOJQdT���adOJT=��QUIV� TUZ`O�HJ��QdQUOwFDTU�Y����I�HJ�`adadOw~XEGF`EYTUE;RV�hQUO����bEYQUOw��OwFDT,]{|F�TUZbEGauOJ�bRV��N`�GO.�LTUZ`O��D��RV�GEY�PHJRLTUEGI.F EGakTSRL��OwF�~bEYQUO,H�TU�Y����QUIV� TUZ`O��D�`RV�GEY��O,~�QUO��D�`EYQUOw��OwFDT,]��	F`ILTUZ`OJQNPIVadadEG�`EG�GEGT|�XEGa�TUZ�R!T=TUZ`O�QUOJTdQUEGOw�VRV�ÑIV�uTUOJ��N`�;RLTUOwa�EGa0RV�YW/R,��a0��RLadO,~XI.F�NbQUIVNPOJQdTUEGOwa �D�`RV�GEY��O,~�RVa=Z�R!QS~Ñ]

p( ’p1’, able_to( perform( agent_functions ) ) )

pq( ’pq1’, hard, personal_assistant, ’p1’ )

QPS( ’QPS1’, {’pq1’} )
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�/ZbO�adOJT�IV� �D��RL�GEG�`O,~'N�QUI.NPOJQdTUEGOwaw�uEGF'TUZbEGa�HJRVadO�I.Fb�G��I.FbO.�uEGa�HJI.�����`F`E;HwR!TUO,~&TUI �!$�]�{�Fb��IVQU��R!KTUEGIVF¾RV�PI.��T�TUZbO�N�QUI.�LQUOwada IV�0TUZ`O���I�~�EG��HwRLTUEGIVF¼N�QUI�HJOwada�E;a�adOwFDT�TUI $���� /0�������4��" �.�!�#��� ,7$7��" &7�(�

" ��=F��$!���#�!�.�!�#���k]
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�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç �×	OJW EGF��8IVQU��R!TUEGI.F�EGa¿R,�.RLEG�ÒRL�`�GO��ÒQUI.� TUZ`O���I�~bEY�PHwR!TUEGI.F}~bOJTUO�QU��E;F`RLTUEGI.F&N�QUI�HJOwadaw�ÑEGF�~�EÒHJRLTUEGF`��TUZ�R!T�R
�D�`RV�GEY��O,~ N�QUI.NPOJQdT|��adOJT/Z`RVa/�POJOwF�H�QUO,R!TUO,~�ad�`HwHJOwac���`�G�Y�D]+�/Z`O	HJIVKMILQS~bEGF�R!TUE;IVF�N�QUI�HJOwada����`acT+F`I,W9EGadad�`OQUO�TdQUE;OJ�.RL��IV��Á�O,H�TUEG��OwauTUI;��& /0,'56�.�!&�$!&.�!$!��&.24��5�]��	akFbI�adNPO,H�EÒRL�`I!��OJQSRL�G�`~�OwadEG�.F�acTdQSR!TUOw�.EGOwa+Z�R,��O��POwOwFEGadad�bO,~Ñ��RVF�~�TUZ`O=~bOJadE;�VF�NbQUI�HJOJada±Z`RVauQUO,HJOwFDTU�Y��acTSRLQdTUO,~���R	QUOJTdQUEGOw�VRV�bI.��ÁcO,H�TUEG��O=EGa+adOwFDT±EGF`~bE;HwRLTUEGFb�¿TUZ�RLTTUZbO �D��RL�;EY�`O,~�N�QUI.NPOJQdT|��adO�T	��Rw���PO�EGFDTUOJQUNbQUO�TUO,~��D���!$�]²0Ow�GOw�VRVFDT=EGFb��IVQU��RLTUEGIVF\EGa	H�I.�����bF`E;HwR!TUO,~�TUI<$���� / )����9�!��$L+ / ���#�!�!&'������"�&�RVF`~�TUZbO¿QUOJTdQUEGOw�.RL�IV��Á�O,H�TUEG��O�EGa0HJI.�����`FbEÒHJRLTUO,~�TUI<�!$�]
G Ã01 Ú ��y`vwÃ � Ã�vwxLÆ�Ã�Û�yP�{|Fb��IVQU��RLTUEGIVF�EGa¿QUO,HJOJE;�.O,~��ÒQUI.� $�����/0�������4��" �.�!�#��� ,'$ ��"�&'�(�@"���= ��$!�������.�!�����¾RLF�~ $���� /0����� �4��=
"7�'���#��� ��&'�!&'$�/0�#�!�.�!�#���k]��/Z`O	QUOJTdQUEGOw�.RL��NbQUI�HJOwada�QUOJTU��QUF`a�Ow�VRV�G�`RLTUEGI.Fba0IL��TUZbO�QUOJTdQUEGOw�VRV��I.��ÁcO,HSTUE;�.OwaEGF`~bE;HwRLTUEGFb��TUZ�R!T0R�TUOw��Nb�ÒR!TUO�Z`RVa=�POwOwF��8I.�bF�~�]+�/Z`O �D��RL�GEG�`O,~�N�QUI.NPOJQdT|��adOJT=QUOJTU�bQUFbO,~�E;a�TUZbO��8IV�;�GI,W�KEGFb�b�

QPS(’QPS2’, {’pq1’, ’pq2’, ’pq3’})

pq( ’pq1’, hard, TR, ’p1’ )

pq( ’pq3’, hard, TR, ’p3’ )
pq( ’pq2’, hard, TR, ’p2’ )

based_on( QPS1 )

p( ’p1’, has_property( ’t1’, able_to( perform( agent_functions ) ) ) )
p( ’p2’, has_property( ’t1’, able_to( interact_with( material_world ) ) ) )
p( ’p3’, has_property( ’t1’, able_to( interact_with( agent ) ) ) )
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"7�'���#��� ,7$7��" &7�(�J"���= ��$!�������.�!�����k]
� 
�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç ��/ZbO=Ow�.RL�G��RLTUEGIVF`a�IL��TUZ`O/QUOJTdQUEGOw�VRV��IV��Á�O,H�TUEG��Owa+QUO,HJOwEG��Ow~���QUI.� �!$�E;F`~bE;HwR!TUO=TUZ`RLT�R¿TUOw��N`�;RLTUO�Z`RVa±�POwOwFQUO�TdQUE;OJ��O,~Ñ]u��FbOJW6�GI�HwRL��acTdQSRLTUOw�L��E;a�E;adad�bO,~�E;F`~bE;HwR!TUE;Fb��TUZ`RLT/R�TUOw��Nb�;RLTUO0RVNbN`�GE;HwRLTUEGI.FXH��bHJ�GO	FbI,W9Z�RLaTUI�TSRV��O�Nb�ÒRVHJO.]/�/Z`O�acTdQSRLTUOJ�V�\EGa	HJI.�����`FbEÒHJRLTUO,~�TUI�TUZ`O�ILTUZ`OJQ	HJIV��NPI.FbOwFDTUa	RLF�~�QUOJ�;OJ�.RLF�T0EGFb��IVQU��R!KTUEGIVFXEGa�H�I.�����bF�HJE;HwR!TUO,~�TUI<$���� / )��#�9����$L+ / ���#�!�!&'�!����" &�]
� 
�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � É�Ã�vJÃ�x 1'Æ � y`v,ÆÒÇ ��/ZbOEA¿Ý±°�QUOJTU��QUF`O,~��D�%�!$\EGa��`adO,~�TUI���I�~bEY�Ò��TUZ`O�HJ��QdQUOwFDT�²BA�°�]��/ZbO �D��RL�;EY�`O,~�N�QUI.NPOJQdTUEGOwa/W=EYTUZ`EGFTUZbO�adOJT�HJIVF`adEGacTuIV�b��IVQUO+~�OJTSRVEG�GO,~�NbQUI.NPO�QdT��¿EGF��8IVQU��R!TUEGI.F�TUZ�RVF�ILQU�.EGF�RL�G�G��adOwFDThTUI ��$�]u��W/I	R.~b~bEYTUEGI.F`RV�N�QUI.NPOJQdTUEGOwa�W�OJQUO�E;FbadOJQdTUO,~XEGFDTUI�TUZbO	A¿Ý�°P��RLa=TUZbOwadO�NbQUIVNPOJQdTUEGOwa	RLQUO�RV�GadI �8�b�G�G�`�G�;Ow~\����TUZbO¿TUOw��N`�;RLTUOV]ß6EGTUZbEGF�OwR.HUZ�N�QUI.NPOJQdT|�D�DEGFb��IVQU��RLTUEGIVF�EGa�HJIVFDTSRVEGF`O,~�RV�PIV�bT±W=Z`E;HSZ�TUOw��Nb�ÒR!TUO0TUZbEGa�NbQUIVNPOJQdT�� E;a±QUOw�;RLTUO,~TUI�]±�/Z`EGa	EGa=�`adO��8�`�ÑEGF&HwRLadO�R�HJI.��NPIVadO,~�TUOw��Nb�ÒR!TUO¿EGa0QUO�TU�bQUF`Ow~Ñ�bHJI.FDTSRLE;FbEGF`��adOw��O�QSRV�ÑNbQUI.NPO�QdTUE;OJa�RLF�~TUOJ��N`�;RLTUOwaw]�/ZbO=R.H�TU�`RV��NbQUIVNPOJQdT���IV�ÑR0TUOw��N`�;RLTUO�E;a�OJ��TdQSRVH�TUO,~��ÒQUI.� TUZ`O S�¨V· ¶�¬dªS¶b¥�¬J 8­�EGFb��IVQU��RLTUEGIVFh��RLF�~�TUZbEGaN�QUI.NPOJQdT|��EGa��`adO,~�TUI HSQUO,RLTUO�R�F`O�W9QUO��D�`EYQUOw��OwFDT,]u�/ZbO�TUOw��Nb�ÒR!TUO�EGF�~�E;HwRLTUEGI.F���QUIV�jTUZ`O"Sb¨V· ¶�¬cª�¶b¥�¬J 8­EGF��8IVQU��R!TUEGI.F&EGa�RL�GadI�RV~`~�O,~�TUI TUZ`O�²BA�°P��RLa�������/�HwRVF&�badO¿TUZ`EGa0E;F��8ILQU��RLTUEGI.F\TUI QUOJTdQUEGOw�.O�QUOJ�;OJ�.RLF�TTUOJ��N`�;RLTUOwa/W=ZbOwF\FbO,HJOwadaUR!Qd�D]/�0�;adI��`TUZbO�QUOw�;RLTUEGI.F&�PO�T�W/OJOwFXTUZ`O�ILQUEG�.EGF�RL��QUO��D�`EYQUOw��OwFDT/TUZ`RLT=W�RLa	adOJF�TTUIJ�!$&RVF`~�TUZbO	QUOJTU��QUF`O,~�NbQUIVNPOJQdT���HJIVFDTSRVEGF`EGF`��TUZ`O	aURV��O¿N�QUI.NPOJQdT|��E;F��8ILQU��RLTUEGI.F\EGa/QUO,H�I.�.FbEGÞwO,~\RLF�~TUZbO/QUO,~b�bF�~bRVFDT�NbQUIVNPOJQdT���EGa�F`ILT±R.~`~�O,~�TUI¿TUZ`O�²BA�°P]�ÔkEG�V�bQUO � 8�~bEGadNb�ÒRw��a�TUZ`O��D��RL�;EY�`O,~�QUO��D�`EYQUOw��OwFDTadO�T0H�QUO,RLTUOw~X�`adEGF`��TUZ`O	A¿Ý±°�EGFb��IVQU��RLTUEGIVFh]�/ZbO�R.~b~bEYTUEGI.F\IL�uTUZ`O¿FbOJW�QUO��D�`EYQUOw��OwFDTUa/�GO,RV~ba=TUI�TUZ`O	�8I.�G�GI,W=EGF`��²BA�°��

rq(’irq3’, hard, PA, ir3)

rq(’irq1’, hard, PA, ir1)
rq(’irq2’, hard, PA, ir2)

rq(’rq3’, hard, TR, ’r3’)
rq(’rq2’, hard, TR, ’r2’)

r(’ir4’, able_to(analyze_computer_store_info))
r(’ir3’, able_to(visit_www_stores)
r(’ir2’, able_to(search))
r(’ir1’, able_to(perform(agent_functions)))

r(’r2’, able_to(interact_with(material_world)))
r(’r3’, able_to(interact_with(agent)))

RQS(’RQS1’, {’irq1’, ’irq2’, ’irq3’, ’rq2’, ’rq3’})

related_to(’t1’, {’ir1’, ’r2’, ’r3’} )
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� + .)7�� �4E8.�$���&�� ��! $�.�(	$�! C'$ B ! $�!#��K 7 .�$�! �"&%5 � �4E8.�$���&��D�"! $FB &%5;:
�/ZbO�HJIVKMILQS~bEGF�R!TUE;IVF\NbQUI�H�Owada	EGa=F`ILTUEY��O,~�IV�uTUZ`O¿HJ�bQdQUOwFDT=N�QUI.�VQUOJadaw]
� 
�Ø�� yP�8Æ3��y`v,ÆÒÇ ��/ZbO	�VRV�GE;~`R!TUEGI.F�NbQUI�HJOJada/OJ�bRV��EGF`OJa+TUZbO	FbOJW6²BA�°�RLF�~ ��F`~ba�TUZ�R!T�adIV��O �D��RL�GEG�`O,~�QUO��D�`EYQUOw��OJF�TUa±RLQUOQUOJ�ÒR!TUO,~�TUI&R�TUOw��N`�;RLTUOV�k�`��T�F`ILT�RL�G�«] $�����24��56�#���.�!�#����QUO,RVadIVF`a�TUZ�R!T�TUZbO��D��RL�;EY��O,~'QUO��D�`EYQUOw��OwFDTUaW=EYTUZ�F`I�TUOw��Nb�;RLTUO�QUOw�;R!TUE;IVF�RLQUO�FbIVT0�.RL�GEÒ~��8ILQ��badO¿EGFXTUZ`O�H��bQdQUOwFDT=²BA�°�]
� 
�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç ��/ZbO=E;F��8ILQU��RLTUEGI.F �ÒQUI.� TUZ`O��VRV�GE;~`RLTUEGIVF�N�QUI�HJOwada�RVF�~�TUZ`O=��I�~bEY�PHJRLTUEGI.F�~�OJTUOJQU��EGF�R!TUE;IVF NbQUI�H�Owada�EGF�~�EYKHJRLTUOwa�TUZ�R!T+TUZbO=R¿F`OJW¸²BA�°�Z`RVa+�POwOwF�HSQUO,RLTUO,~��D�`��T+F`IVT+�8IV�`F`~�TUI��PO��.RL�GEÒ~�]��)�GI�HwRL��acTdQSRLTUOw�L� EGa�adOJF�TTUI������ /3�������4�#"7�'���#��� ,'$ ��"�&'�(�@"���=F��$!���#�!�.�!�����'TUZ`RLT¿TUZbO�²BA�°\���bacT��PO���I�~bEY��Ow~&R.HwHJILQS~bEGF`�TUI�TUZ`O�EGFb��IVQU��R!TUE;IVF&HJIV�����`FbE;HwRLTUO,~��D��$����J24��5L�����'���#���u]�/ZbO�acTdQSRLTUOw�L�\EGa	HJI.�����`F`E;HwR!TUO,~�TUI TUZ`O�IVTUZbOJQ	HJI.��NPIVF`OwFDTUa0RVF`~�QUOw�GOw�VRVFDT0EGFb�8ILQU��RLTUEGI.FXE;a	HJIV� K���`F`HJE;HwRLTUO,~�TUI1$���� /�)����9�!��$L+ / �����!�!&7�!����"�&P]
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� 
�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � É�Ã�vJÃ�x 1'Æ � y`v,ÆÒÇ ��/ZbO�²BA�°¸EGa���I�~�EG�`O,~6�D�¸QUOJ��IL��EGF`��TUZ`O��D��RV�GEY��Ow~)QUO��D�`EYQUOw��OwFDTUa�EGF�~bE;HwR!TUO,~6�D�¸TUZbO��.RL�;E;~bRLTUEGI.FN�QUI�HJOwadaw]±�/Z`O�FbOJW ²BA�°�EGa=adZ`I,W=F\EGF&ÔkEG�V�bQUO � <�]

related_to(’t1’, {’ir1’, ’r2’, ’r3’} )

RQS(’RQS2’, {’irq1’, ’rq2’, ’rq3’})

r(’r3’, able_to(interact_with(agent)))
r(’r2’, able_to(interact_with(material_world)))
r(’ir1’, able_to(perform(agent_functions)))

rq(’irq1’, hard, PA, ’ir1’)

rq(’rq3’, hard, TR, ’r3’)
rq(’rq2’, hard, TR, ’r2’)
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���<? � ��A B !3C�!	� +-� C�!#�"!#�%$
�%+ .)7�� �4E8.�$���&�� ��! $ EDC�!8.�$�!#5 +-����� �K$FB ! $�!#��K 7 .�$�! ��� (�& C��6.�$���&��;:
� 
�Ø�� yP�8Æ3��y`v,ÆÒÇ ��/ZbOX�VRV�GE;~`R!TUE;IVF)N�QUI�HJOwada���F`~ba FbI�N�QUI.�`�GOw��a�W=EGTUZbEGF¸TUZ`O�F`OJW H��bQdQUOwFDT�²BA�°P]+�/Z`O&HJILKMIVQS~bEGF`RLTUEGI.FN�QUI�HJOwada=EYT0F`IVTUEY�`O,~�IL�uTUZ`EGa=NbQUI.�LQUOwadaw]
� 
�Ø ÂºÇ��kÆ M zVy`v,Æ�Ç � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç ��/ZbO�EGFb�8ILQU��RLTUEGI.F HJI.�����`F`E;HwR!TUO,~�����TUZbO�IVTUZ`O�Q�H�I.��NPI.FbOwFDTUauEGF�~bE;HwR!TUOwa�TUZ�RLT�TUZbO/²BA�°�EGa�F`I,W¼QUO,R.~��TUI��PO�adOwFDT	TUI�TUZbO8������/�N�QUI�HJOwadaw]=�/ZbO�H�I.��NPI.FbOwFDTUa=RLQUO�EGFb��IVQU��O,~XIL��TUZ`EGa0~bO,HJEGadEGI.F�RLF�~\EGFb��IVQU��R!KTUEGIVF&E;a	HJIV�����`F`HwRLTUOw~�TUI@��&7�(����� ,'$ ��"�&'�(�<"���= ��$!���#�!�.�!�#���'RL�PI.�bT0TUZ`O�N�QUI.�VQUOJadaw]0�	�GadIb��QUOJ�;OJ�.RLF�TEGF��8IVQU��R!TUEGI.F\EGa0HJI.�����`FbEÒHJRLTUO,~�TUI�TUZ`O�Z`EGacTUIVQd��NbQUI�HJOJadaw]
É�Z Ø � Ë T�� � - S Z ØkØ S - " - � É � T r G	� - T�/ZbO¿EGFb��IVQU��RLTUEGIVF\QUO,HJOwEG��O,~���QUIV� TUZbO�$���� /�NbQUI�HJOwada=EGF�~�E;HwRLTUOwa=TUZ�R!T0R�F`O�W½²BA�°�Z�RLa0�POJOwF\H�QUOwRLTUO,~RLF�~&TUZ�R!T ������/ EGa�TUIX�badO�TUZ`EGa�²BA�°\TUI&H�QUO,R!TUO�RXF`O�W ~bOwadEG�.F'I.��ÁcO,H�T�~�OwaUH�QUEGNbTUEGI.FÑ]��/Z`O QUOJ�;OJ�.RLF�TI!��O�QSRV�G�hacTdQSR!TUOw�V��EGFb��IVQU��RLTUEGIVF\EGa	adOwFDT�TUI�TUZbO¿IVTUZbOJQ	HJI.��NPIVF`OwFDTUaw]
É�Z Ø � Ë T - Y	V:Z S G É
Z Ø S �'� � G	� - T Â r T � � � ��r G	� - Tß6EGTUZbEGF�TUZ`O¿~bOJTSRLE;�GO,~�TdQSR.HJO�IV��TUZ`O�������/9NbQUI�HJOwadaw�b�8IV�bQ0��R!Á�IVQ0acTUOwNba	HJRVF\�PO�~�EGacTUE;Fb�.�bE;adZbO,~Ñ�

< ¯u�`RL��EGF`EGF`��TUZ`O�EGF�HJIV��EGF`��²BA�°�EGFb�8ILQU��RLTUEGI.FÑ]
< ²0OJTdQUEGOw�.RL�hIL��R�QUOw�GOw�VRVFDT=TUOw��Nb�ÒR!TUO.]
< �	NbN`�GE;HwRLTUEGIVF\IV�+R�TUOJ��N`�;RLTUO.]
< �	F`RV�Y��adEGa¿IV�+TUZ`O�F`OJW ~bOwadEG�VF�IV��Á�O,H�T�~�OwaUH�QUEGNbTUEGI.FÑ�PTUI�QUOJ��O,RV��EG�±EYT�aURLTUEGac�`Owa�TUZ`O�HJ��QdQUOwFDT�²BA�°P�RVF`~XEY�kTUZ`OJEGQ	R!QUO�I.NPOwF�ad�;ILTUa	EGFXTUZbO�~bOJadE;�VFXW=Z`E;HUZ\Z�R,��O	TUI �PO����G�GO,~XEGFÑ]

É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç ��/ZbO�HJIVKMIVQS~�EGF�RLTUEGIVF¼N�QUI�HJOwada�QUO,HJOwEG��Owa�TUZ`O�I!��OJQSRL�G��~bOwadEG�VF¹acTdQSRLTUOw�L�¾RVF`~'�`adOwa�TUZ`EGa�E;F��8ILQU��RLTUEGI.F�TUI~�OJTUOJQU��EGF`O�R��;I�HJRV��acTdQSRLTUOw�L�D]��/Z`O��;I�HJRV�+acTdQSRLTUOw�L��E;a�H�I.�����bF`E;HwR!TUO,~XTUI�TUZbO�ILTUZ`OJQ�HJI.��NPIVF`OwFDTUa�EGF
����� /3�������4�#"7�'���#���u]
É - É � y2�8Æ ��ybv,Æ�Ç ��/ZbO�EGF�HJIV��E;Fb�¿²BA�°��ÒQUI.� $���� /¼EGa+�`adO,~�TUI�~bOJTUO�QU��E;FbO�EY�PTUZ`O=~bOJadE;�VF�I.��ÁcO,HST/~�OwaUH�QUEGNbTUEGI.F�EGa+aURLTUEGac��RVH�KTUILQd�D]u�0a�TUZbO=HJ�bQdQUOJF�T�®C+�®6EGa±Ow��N�T��D�VRV�G� ���`RV�GEY��O,~�QUO��D�`EYQUOw��OwFDTUak�ÒQUI.�´TUZ`O�²BA�°�RLQUO��`Fbad�`NbNPIVQdTUO,~�]{|Fb��IVQU��RLTUEGIVF\RV�PIV�bT=TUZ`O��.RL�;E;~bRLTUEGI.F\EGa0adOwFDT�TUI�TUZ`O¿HJIVKMIVQS~�EGF�RLTUEGIVF&NbQUI�HJOwadaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç �°DTSRVF`~`RLQS~�R.H�TUEG�VRLTUEGI.FÑ�`FbI EG��NPIVQdTSRLF�T0HUZ�RLF`�VOwaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � &�ÇÑz Ù t � ��Ã � v,Æ M z.y`vwÆ�Ç ��/ZbO��8I�H��`a�~bOJTUOJQU��EGF`RLTUEGI.F�NbQUI�HJOwada�HwRLF`FbIVT�~bOJTUO�QU��E;FbO R���I�HJ�`a�RLa�TUZbO ®E+�® EGa�HJ��QdQUOwFDTU�G��OJ��NbT��D]{|Fb��IVQU��RLTUEGIVF6RV�PIV�bT�TUZ`OXOw��NbT|�¹�8I�HJ�ba�EGa�HJI.�����`FbEÒHJRLTUO,~¹TUI ����� /0����� �4�#" �.�!����� ,7$7��"�&'�(� " ��=
��$!���#�!�.�!�#����RVF�~������ /0�������4��" �.�!�#��� ��&.�!&7$�/0�����.�!�����k]

_ �



É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç �°DTSRVF`~`RLQS~�R.H�TUEG�VRLTUEGI.FÑ�`FbI EG��NPIVQdTSRLF�T0HUZ�RLF`�VOwaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � É�Ã�vwÃ�x 1'Æ � ybv,Æ�Ç �� F`OJW½��I�~bEY��HwRLTUEGI.FXacTUOwN\Z�RLa0TUI��PO���RV~bO.]±�/ZbO�EGF��8IVQU��R!TUEGI.F&EGFXTUZ`O�²BA�°�EGF�~bE;HwR!TUOwa=TUZ�RLT	R�TUOw� KNb�;RLTUO\Z`RVa��POwOwF¾�8IV�`F�~¾TUI��`adOXE;F¼TUZ`O\��I�~�EY�PHwR!TUE;IVF)N�QUI�HJOwadaw] �/Z`OXE;F��8ILQU��RLTUEGI.F9H�I.FDTSRVEGF`EGFb�'TUZ`OTUOJ��N`�;RLTUO¿EGF`~bE;HwRLTUEGIVF\EGa	H�I.�����bF`E;HwR!TUO,~�TUI�TUZ`O�HJILKMIVQS~bEGF`RLTUEGI.F&N�QUI�HJOwadaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç ��/ZbO�HJIVKMILQS~bEGF�R!TUE;IVF\NbQUI�H�Owada0QUOJ�DHJOwEG��Owa�TUZbE;a=EGFb��IVQU��R!TUE;IVF&RVF`~X�`adOJa0EYT=TUI���IVQU���b�;RLTUO�R�FbOJW�QUOJTdQUEGOw�.RL�IV��Á�O,H�TUEG��O.]±�/ZbO�I.��ÁcO,H�TUEG��O�EGa0HJIV�����`FbE;HwRLTUO,~�TUI<�!$�]
G Ã01 Ú ��y`vwÃ � Ã�vwxLÆ�Ã�Û�yP�{|Fb��IVQU��RLTUEGIVF)EGa QUO,HJEGOw��Ow~¸��QUIV� ����� /0�������4��" �.�!�#��� ,'$ ��"�&'�(� " ��=F��$!���#�!�.�!�#���k] �/Z`OXTUOJ��N`�;RLTUOEGF`~bE;HwRLTUOw~�E;F¹TUZbO�IV��Á�O,H�TUEG��O�E;a��GI�HwRLTUO,~¼RVF`~'TUZ`O�TUOw��N`�;R!TUO�adO�T EGFb��IVQU��RLTUEGIVF¼EGa�HJI.�����`F`E;HwR!TUO,~�TUI
����� /0�������4��" �.�!�#��� ��&'��&7$�/0�#�!�.�!�����X��IVQ0�`adO.]±�/ZbO�QUOJTdQUEGOw�VRV�ÑNbQUI�HJOwada=QUOJTU��QUF`a�Ow�VRV�G��R!TUEGI.F`a=IL�kTUZ`OQUO�TdQUE;OJ�.RL�hIV��Á�O,H�TUEG��Owa�TUI1����� /0����� �4�#" �.�!����� ,7$7��"�&'�(�J"���=F��$!���#�!�.�!�����k]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç �°DTSRVF`~`RLQS~�R.H�TUEG�VRLTUEGI.FÑ�`FbI EG��NPIVQdTSRLF�T0HUZ�RLF`�VOwaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � É�Ã�vwÃ�x 1'Æ � ybv,Æ�Ç ��/ZbO�TUOw��N`�;RLTUO�EGF��8IVQU��R!TUEGI.F¹EGa��badO,~�TUI�H�QUO,R!TUO�TUZbO �`QUacT�~bOwadEG�VF¹I.��ÁcO,H�T ~bOwaUHSQUE;N�TUEGI.Fh]Xß9EYTUZ`EGF�TUZ`O®C+�®���TUZbQUOwO¿�;RLF`�.�`RV�VO�OJ�;OJ��OwFDTUa=HwRVF\�PO¿~bEGacTUEGF`�.�bEGadZ`O,~��

< �/Z`O��;RVFb�.�`RV�.O�Ow�GOw��OJF�TUa�~�OwaUH�QUEG�`EGF`��TUZbO�RLQdTUOJ�8R.H�TXOw�GOw��OwFDTUaw���/Z`O�EGF�~�E;��E;~b�`RV�0N�R!QdTUa�IL��RVFRV�VOwFDT,��{�F��8IVQU��R!TUEGI.F�~bOwaUH�QUEG�bE;Fb��TUZbOwadO�OJ�;OJ��OwFDTUa/HwRLF��PO	adOwOwF�E;F����V�bQUO � Ì�]+�/ZbEGa�E;F��8ILQU��RLTUEGI.FEGa�TSRV��OwF���QUIV�2TUZ`O�HJI.F`HJOwNbTU�`RV�±~bOwaUHSQUE;N�TUEGI.F�W=EYTUZbE;F}TUZ`O�TUOJ��N`�;RLTUO.] �/Z`O F`RV��Owa�IV��Ow�GOw��OJF�TUa�`adOw~'EGF�TUZ`O�TUOw��Nb�;RLTUO�RLQUO�ad�b�`acTUEYTU�bTUO,~}W=EGTUZ M QUOwRV��W�IVQU�;~ M�F�RV��OJa�H��bQdQUOwFDTU�Y�'N�QUOwadOwFDT�EGF�TUZ`O~bOJadE;�VF\I.��ÁcOwH�T¿~�OwaUH�QUEGNbTUEGIVFh]
is_component( component_name )

is_composed( component_name )

has_input_information_type( component_name, information_type_name )

has_output_information_type( component_name, information_type_name )

is_open_slot( knowledge_base_name )

is_open_slot( information_link_name )

is_open_slot( information_type_name )

is_primitive( component_name )

is_task_control( task_control_name )

is_information_type( information_type_name )

has_subcomponent( component_name, component_name )

has_information_type( component_name, information_type_name )

is_information_link( information_link_name )

has_source_component( information_link_name, component_name )

has_destination_component( information_link_name, component_name )

has_source_level( information_link_name, level_number )

has_destination_level( information_link_name, level_number )

has_information_link( component, information_link_name )

is_open_slot( component_name )

���	��
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�*A B ! /%� & ��7�!#5 ��! !#7�!#�"!8�9$��0+ ��!#5D$�& 5 !#�FEDC���, ! $ B ! 5 !#�������D&�,�� ! E $8:

�/Z`O	OJ�bRV��Nb�;O�TUOw��Nb�;RLTUO0�`adO,~�EGF�TUZbEGa±TdQSR.H�O¿~bOJaUH�QUEG�POwa/adOw��O�QSRV��EGFb�8ILQU��RLTUEGI.F�T|�bNPOJa�F`ILT/�8��QdTUZ`OJQ��OwFDTUEGI.FbO,~�EGF�TUZ`EGahTdQSRVHJO.]u�/ZbO�H�I.��NPI.FbOwFDTUa�RLF�~¿EGFb��IVQU��R!TUE;IVF��;EGFb��a�~bOwaUHSQUE;�POw~¿E;F�TUZbO�TUOJ��N`�;RLTUORLQUO�adZbI,W=F\EGFX���V�bQUO�ÎO�.]
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external
world

user agent

selected observations

obs_results_for

queries_to_agent

query_results_to_user
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��� � �-����+ .)7�C�!DK C�!#��!#�%$�.�$���&�� &)( $FB-! E#&�� E#!DK-$�+ .)7 5 !#�FEDC�� K-$���&�� �4E#&�� ��$ C�+ E $�!#5 + ����� � $FB !
!�� .)��K 7�!0$�!#��K 7 .�$�!�:

< �/Z`O��;RVFb�.��RL�.O�Ow�GOw��OwFDTUa¿~�OwaUH�QUEG�`EGF`��ZbI!W½TUZ`O�TUOw��N`�;R!TUOwa�R!QUO��badO,~&EGF�TUZbO���I�~bEY�PHwR!TUEGI.F�NbQUILKHJOwadaw]Xß9Z`OwF�TUZ`O TUOw��Nb�ÒR!TUO�Z�RLa��POJOwF¹RVNbN`�GEGO,~Ñ��EGF��8IVQU��R!TUEGI.F¹EGa�QUOwHJIVQS~�O,~�QUOw�;RLTUEGFb��TUOJ��N`�;RLTUOEGFb��IVQU��RLTUEGIVF}TUI�TUZ`O�®E+�®�]�� ~�OwaUH�QUEGNbTUEGI.F�EGa¿��R.~�O�IVF}W=ZbE;HSZ}I.NPOwF�ad�GIVT�EGF&W=Z`E;HUZ}TUOJ��N`�;RLTUOZ�RLa	�POJOwFX���G�GO,~�W=EYTUZXTUZbO�HJ�bQdQUOJF�T=TUOw��Nb�;RLTUO.]+{�F�TUZ`EGa=OJ�bRV��N`�GO.��TUZ`O¿TUOJ��N`�;RLTUO¿Z`RVa0�POwOwF\�badO,~TUI��`�;�hRVFXOw��NbT|��®E+�®���W=Z`E;HUZ\EGa0RV�GadI�~bOwaUHSQUE;�POw~XEGFXTUZ`O¿®C+�®�]
vwÃ01 Ú �Òy`vwÃ Ù twy2$�Ã � ÄGv 
 Ä �uÃ01 Ú v ( É - É � � Ç vwÃ01 Ú �Òy`vwÃ �

< �/Z`O0�;RVFb�.��RL�.O¿OJ�;OJ��OwFDTUa�~�OwaUH�QUEG�`EGF`��TUZbO	N�QUI.NPOJQdTUEGOwa±IV�ÑTUZ`O	~bOwadEG�.F�IV��Á�O,H�T=~�OwaUH�QUEGNbTUEGI.FÑ]+�/Z`OwadONbQUIVNPOJQdTUEGOwa�RLQUO TSRV�.OwF��ÒQUI.�2TUZ`O�N�QUI.NPOJQdTUEGOwa�HJIVFDTSRVEGF`O,~�E;F}TUZ`O�RLN`N`�GEGO,~�TUOw��N`�;RLTUOJaw]X�/ZbEGa�EGF�KHJ�G��~�OwaXN�QUI.NPOJQdTUEGOwaXIV��TUZ`O�Ow�GOw��OwFDTUa�EGTUadOJ�G�|��RVF`~6TUZ`O�I.NPOwF�ad�GIVT\NbQUI.NPO�QdTUE;OJa\~bOJaUH�QUEG�`EGF`�¾TUZ`ONbQUIVNPOJQdTUEGOwa	~bOwadEYQUO,~���QUI.� TUZbO¿Ow�GOw��OwFDTUa��`adOw~�TUI����G��EGFXTUZ`O�I.NPOwF\ad�GILT,]
has_property( agent, is( toplevel ) )
has_property( agent, able_to( perform(agent_functions ) ) )
has_property( agent, able_to( interact_with( user ) ) )
has_property( agent, able_to( interact_with( external_world ) ) )
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'?;�*A B ! $�!#��K 7 .�$�! � 5 !DC�� �9!#5�K C�& K ! C $���!#�0.)5 5 !#5 $�& $ B ! �
	�� (�C�&��B$ B ! !�� .)��K 7�!0$�!#��K 7 .�$�!�:

{|Fb��IVQU��RLTUEGIVF�QUOw�.RLQS~bEGFb� TUZ`O¿N�QUI.�VQUOJada	IL�uTUZ`O¿N�QUI�HJOwada0E;a=adOwFDT�TUI�TUZbO�HJILK|ILQS~bEGF�R!TUEGI.F&NbQUI�H�Owadaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç �°DTSRVF`~`RLQS~�R.H�TUEG�VRLTUEGI.FÑ�`FbI EG��NPIVQdTSRLF�T0HUZ�RLF`�VOwaw]
É - É3Û�yP�8Æ3��y`v,ÆÒÇ ��/ZbO��VRV�GE;~`R!TUE;IVFXN�QUI�HJOwada=HUZ`O,HU��a�TUI�adOwO�EG�hTUZ`O	F`OJW�®E+�® aURLTUEY�`Owa/TUZ`O0QUO��D�`EYQUOw��OwFDTUa/H�I.�����bF`E;HwR!TUO,~�D��TUZ`O<$����(/ºNbQUI�HJOwadaw]��/ZbO�N�QUI.NPOJQdTUEGOwa�IL�±TUZbO ~bOJadE;�VF�IV��Á�O,H�T�~�OwaUH�QUEGNbTUEGIVF���R!TSHSZ&W=EYTUZ}TUZbO�N�QUI.N�KO�QdTUE;OJa�acTSR!TUO,~�W=EYTUZ`EGF}TUZ`O ²BA�°P]h{|Fb��IVQU��RLTUEGIVF�QUOw�.RLQS~bEGFb�\TUZ`O �VRV�GE;~`R!TUE;IVF�EGa�HJI.�����`F`E;HwR!TUO,~&TUIXTUZ`OH�IVKMIVQS~�E;F`RLTUEGI.FXNbQUI�HJOwadaw]
É - É ÂºÇ��kÆ M z.y`vwÆ�Ç � � x!ÇhzVÃbt,t S Ç0"dÇ�xI�kÆ � ybv,Æ�Ç ��/ZbO�HJIVKMILQS~bEGF�R!TUE;IVF&NbQUI�HJOJada�~�O,HJE;~bOwa�TUZ`RLT=TUZ`O���I�~�EG��HwRLTUEGIVF\NbQUI�HJOJada	EGFXTUZbE;a	H��bHJ�GO�EGa0�`F`EGadZ`Ow~Ñ]:��&.=
�9�#��� ,7$7��" &7�(�J"���= ��$!�������.�!������EGa=E;F��8ILQU��O,~\RV�PIV�bT�TUZbO�NbQUI.�LQUOwadaw]
É�Z Ø � Ë T�� � - S Z ØkØ S - " - � É � T r G	� - T�/ZbO�EGFb��IVQU��R!TUE;IVF�H�I.�����bF`E;HwR!TUO,~�����TUZ`O:������/'N�QUI�HJOwadauEGF�~�E;HwRLTUOwakTUZ`RLTkTUZbO�~�I�~���I�~�EY�PHwR!TUE;IVF�HS�`H��;OZ`RVa=�POwOwFXHJI.��Nb�GOJTUO,~Ñ]+�/ZbO8$���� /9NbQUI�HJOwada0F`I,W Z�RLa�TUI ��I�~bEY����TUZbO�Q �Da/TUI�HJI.FDTUEGF��`O�TUZbO�NbQUI�HJOJadaw]
��� � � �[�[�"! � 
�� �DA*I � �"�2�
�/ZbO�£¿·U·J¥�µ �w� ­�NbQUI�HJOJada/EGa±QUOwadNPIVF`adEG�`�GO	��IVQ/HJI.F���OJQdTUEGFb�¿TUZ`O=��F�RL��HJIVF�HJOJNbTU��RL�P~bOJadE;�VF�I.��ÁcO,H�T�~bOwaUH�QUEGN�KTUEGIVF�EGFDTUI�R¿~bO�TSRVEG�GO,~�I.NPO�QSRLTUEGI.F`RV��RL�.OwFDT+adNPO,HJEY��HwRLTUEGI.FÑ]uß9EYTUZ`EGF�TUZbO/��F`RV��~bOwadEG�VF I.��ÁcO,HST/~�OwaUH�QUEGNbTUEGI.FÑ�EGF��8IVQU��R!TUEGI.F¹EGa�N�QUOwadOwFDT�EGF�~bE;HwR!TUEGF`�&W=Z`E;HUZ�TUOw��N`�;RLTUOJa�W�OJQUO��`adO,~�EGF�TUZbO ��F�RL�/~�OwadEG�.F¾~bOJaUH�QUEGNbTUEGI.FRLF�~�Z`I,W¸TUZ`OJ��R!QUO��badO,~Ñ]��/ZbEGa/EGFb�8ILQU��RLTUEGI.F�EGa/�`adOw~��D��TUZ`O	RVadadOw���`�Y��NbQUI�H�Owada/TUI�QUOJTdQUEGOw��O	TUZbO	�badO,~
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TUOJ��N`�;RLTUOwa±RVF`~�RVadadOw���`�GO0TUZbO	IVNPOJQSRLTUEGIVF�RV��IV��Á�O,H�T=~�OwaUH�QUEGNbTUEGI.Fba�TUZ�R!T�R!QUO�NbQUOJadOwFDT�EGF�TUZ`O�TUOw��N`�;R!TUOwaw]�/ZbEGa���O,RVFba�TUZ�R!T TUZ`O&RLadadOw���b�Y�¾NbQUI�HJOwada�RL�GadI�Z�RLa TUI'�PO&RL�`�GOXTUI�H�I.�����bF`E;HwR!TUO�W=EYTUZ¸TUZbO�TUOw� KNb�;RLTUO�QUOJTdQUEGOw�VRV��N�QUI�HJOwada���adOwO����V�bQUO�Î.Î.��]=�/Z`EGa0Z�RVa0adI.��O�NPILTUOwFDTUEÒRL��EG��N`�GE;HwR!TUE;IVF`a=�8ILQ�TUZ`O¿TUOJ��N`�;RLTUOQUO�TdQUE;OJ�.RL�/NbQUI�HJOJadaw]¹��Ow��Nb�;RLTUO�QUOJTdQUEGOw�VRV�/Z`RVa�TUI��PO�RV�b�;O�TUI}HJI.�����`FbEÒHJRLTUO M HJI.��NPIVadO,~ MkTUOJ��N`�;RLTUOwaTUZ`RLT/W�OJQUO�NPI.adadEG�b�G��HJIVF`acTdQU�`H�TUO,~X~��bQUEGF`��TUZ`O�~bOwadEG�.FXNbQUI�HJOwada=N�QUE;ILQ�TUI�TUZbO�RVadadOw���`�Y��NbQUI�H�Owadaw]/�/ZbEGaEGF��8IVQU��R!TUEGI.F�HJI.F`HJOJQUF`EGFb�\HJIV��NPI.adO,~&TUOw��N`�;R!TUOwa�TUZ�R!T¿W/O�QUO�HJI.FbacTdQU��H�TUOw~ M W=Z`OJF�FbOwO,~bOw~ M�Z�RLa¿TUI��POQUO�TSRVEGF`O,~�EGF'TUZbO�TUOw��N`�;RLTUO QUO�TdQUE;OJ�.RL�/NbQUI�HJOJada��GI.Fb��OwF`IV�`�.Z���IVQ�TUZ`O�RVadadOJ���`�Y��NbQUI�HJOJada�TUI\QUOJTdQUEGOw��OTUZbOw�\]

Agent(s)
Implementation

Design
Object

Description

Retrieval
Template

Assembly
Agent

query results
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�*A B ! .)����!#� , 7 G8KLC�&HE8!#����.)7���& �6.)/�!#�'+ ��! &)(*$ B ! $�!#��K 7 .�$�!0C�! $ C���!���.)7 K C�&HE#!8���2:
�/ZbO0RVadadOw���`�Y� EGa/RL�`�GO=TUI�H�QUO,RLTUO	~bO�TSRVEG�GO,~Ñ��IVNPOJQSRLTUEGI.F`RV��~�OwaUH�QUEGNbTUEGI.Fba��badE;Fb��~bE���OJQUOwFDT+�;RVF`�V��RL�.Owaw]ÔbIVQ±OJ�bRV��N`�GO.��EG��TUZbO	H��;EGOwFDT�IV�hR����`�YTUEYK|RV�VOwFDT+�8R.H�TUILQd��RVad��a+�8IVQ�R¿F��b���POJQ+IL��RL�.OwFDTUa+TUZ�RLT�RLQUO	RV�b�GO0TUIQU�bFXIVF&R�À�R,�.R�Õ�EYQdTU��RL�u^\R.HUZ`EGFbO.�`TUZbO�~bOwadEG�.F�K|HJOwFDTdQUO¿W=EYTUZ`EGFXTUZ`O����`�YTUEYK|RV�.OJF�T��8R.H�TUILQd�\Z`RVa	RV�YQUO,R.~��H�I.�����bF`E;HwR!TUO,~�TUZbEGa�TUI¿TUZbO/TUOw��N`�;R!TUO�QUOJTdQUEGOw�VRV�`N�QUI�HJOwada�TUI���RV��O�ad�bQUO/TUZ�R!T�TUZ`O/QUOJTU��QUF`O,~�TUOJ��N`�;RLTUOwaR!QUO�R,�.RLE;�;RL�`�GO�EGFXTUZ`O�~�OwadEYQUO,~XEG��N`�GOw��OJF�TSR!TUEGI.FX�;RLF`�.�`RV�VO.]�/ZbO/I.NPO�QSRLTUEGI.F`RV��I.��ÁcO,H�T±~�OwaUH�QUEGNbTUEGI.F�EGF R0TUOJ��N`�;RLTUO±Z�RVakTUZbO�aURL��O/I.NPOwF�ad�GIVTUa+RVakW�OJQUO=~bO���F`Ow~�EGFTUZbO0HJI.F`HJOwNbTU�`RV��IV��Á�O,H�T/~bOwaUH�QUEGN�TUE;IVF�E;F�R¿TUOw��Nb�ÒR!TUO.]��/ZbO	RLadadOw���b�Y��NbQUI�HJOJada/HwRLF��badO0TUZbO=��FbI,W=�;Ow~b�.OIVFXZbI!W9TUZbO�©UªV¦P©S¥|¶P 8�b¨.��I.NPOwF�ad�;ILTUa0W�OJQUO��`�;�GO,~�EGF�TUI��`�;��EGF�TUZbO¿I.NPOJFXad�GIVTUa�W=EYTUZ`EGF�TUZbO�ª�¶b¥�¬c¨. 8¡«ªV¦�¨.�IV��Á�O,H�T	~bOJaUH�QUEGNbTUEGI.FÑ]

� �	���	�
�(�C����� � �	�*% �*
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°�O,H�TUEGI.F 6�]��}~bOwaUHSQUE;�POJaXR�aURL��N`�GO�RV�VOwFDTXH�I.Fb�`�.��QSRLTUEGI.F9N�QUI�HJOwadaw]´�/ZbO&OJ�bRV��Nb�;O�H�IL�.OJQUa����`�YTUEGN`�GOTUOJ��N`�;RLTUO=RLN`N`�GE;HwR!TUE;IVFXHS�`H��;OJaw��RVF`~ E;a±�GOwada/~�OJTSRVEG�GO,~ TUZ�RLF TUZ`O=OJ�bRV��Nb�;O�EGF�adO,HSTUE;IVF�Í�] �b]±¯+R.HUZ�~bOwadEG�.F�KHS�`H��;O�~�OwaUH�QUEGNbTUEGIVF'W=EYTUZ`EGF'TUZ`O TdQSRVHJO�HJIVF`adEGacTUa�IL�0RXZ`EG�VZbKM�GOw��Ow�+I!��OJQU��EGOJW IV��TUZ`O<������/��*$���� /?RLF�~
��,'"�N�QUI�HJOwadadOwaw]�Ô`IVQ¿R���ILQUO�~�OJTSRVEG�GO,~�~bOJaUH�QUEGNbTUEGI.F}IV�+TUZ`O $���� / RLF�~ ������/ NbQUI�H�OwadadOwa¿W=EYTUZ`EGF&TUZ`O~�OwadEG�.F�K�H�OwFDTdQUO.��adOwO�adO,H�TUEGI.F&Í�] Î�]/°�O,H�TUEGIVFH6�] � ~�OwaUH�QUEG�POwa=TUZ`O¿N�QUIVTUIVT|��NPO�RV�VOwFDT�~�OwadEG�.F\N�QUI�HJOwadaw]
� ��� 
 A ?
� �
�/ZbEGa¿adO,H�TUEGI.F'~bOwaUHSQUE;�POJa�TUZ`O�~bOwadEG�VF'NbQUI�H�Owada�HJIVFb���V�bQUEGF`��TUZ`O�OJ�bRV��Nb�;O�RV�VOwFDT,]��/Z`O�TdQSR.HJO�E;a	��RVEYQU�Y�ZbEG�.ZbKM�GOw��OJ�«�+RLF�~¹Ow��NbZ�RVadEGÞwOJa�TUZ`O�EGFDTUOJQSR.HSTUE;IVF¸�PO�T�W/OJOwF $���� / RVF`~ ������/¿�±RLF�~'TUZ`O��`aURL�.O�IV�0TUZ`OTUOJ��N`�;RLTUO�QUO�TdQUE;OJ�.RL�hN�QUI�HJOwadaw]
É�Ã�t,Æ3$ � � x!ÇÑz.Ã�t,t S Ç2"dÇ`x ��Æ � y`vwÆ�Ç �
+��.OJQSRV�G��~bOJadE;�VF'N�QUI�HJOwada�I.��ÁcOwH�TUEG��Owa�RLQUO�QUO,HJOwEG��O,~��hW=ZbE;HSZ}EGF�~bE;HwR!TUO�TUZ�R!T�R�FbOJW RL�.OwFDT�~bOJadE;�VF�EGa¿TUI�PO���R.~�O.]'�/Z`OX�;RLF`�.�`RV�VO\�`adO,~���IVQ TUZbO��`F�RV���±~bO�TSRVEG�GO,~¸~�OwaUH�QUEGNbTUEGIVF¸IL�	TUZbOXRL�.OwFDT EGa�TUI}�PO�À�R,�.R
� Ôk�;RVF`RV�.RVFh�:�L< <@<��«]�×�I&RV~`~bEYTUEGI.F`RV��HJI.FbacTdQSRVEGFDTUa�R!QUO�E;��NPIVadO,~�IVF'TUZ`O�~�OwadEG�.F�N�QUI�HJOwadaw]X�	F�I!��O�QSRV�G�~�OwadEG�.F\acTdQSR!TUOw�V��EGa0HJI.�����`F`E;HwR!TUO,~�TUI�TUZ`O¿ILTUZ`OJQ0N�QUI�HJOwadadOwaw]
� Ã 
 Ù Æ�x!Ã01�Ã � v 
�Ù yP�8Æ M z.y`v,ÆÒÇ � Ø Ã�v�Âºy � Æ ÚuÙ ��ybv,Æ�Ç �
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