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/19@,�#�=?DE#&9*=Ê#A/q9@#Ø�PK�DF/ T+/ DEa�D�dH;@kS#�68%-,89@#�D�/ =ODFe�ÎÇ;�Ö¤#�,S#&%
�$K�DF/ TS/ DEa�D kS#A'@¢8%-#&9 IA68%¤Y�#A9 �ÝRÌ#�>�'*DE#�2 © VFMq/ >�'@DE#A9@2 Å�#A%(�36SDE#�  ;S9*, �+)&9SK�DF/ 689@#+9 � c #�M 68'S9G;S9*kS#&9*2
c #�=?DF%~)�VF;S9@kS#A9@ 3e8.�a&'+%-#&9*,�IA68%¤Y�#A9�,S)�=�d@;�#A% m )A%~DE#�9@,S#�Å&#A%ª'*)&M DE#&9�#�/\9@#�=�RÌ6AM\M #+9G/q9+'@)A�3#&%`=��3#�=?>�'S%-#&/1�3#&9*2
=�/q9*,î,8;+%->�'�,8/ #¹�G)A9GK�DF/ 689@#A9¨°�6&9*=O#�Ò8;@#+9*d�#&9�VFXS%w9@68%¤Y�K�6893VE68%�YZ#�=¬;S9*,­®ª)A� m #&/ >�'@#A9@,S#�=ÞÅ&#A%ª'*)+M DE#A9
VE#�=?DEkS#&M #�kSDFeC�+)&9+K�DF/ 689*#+9�,8%(X@>�K�#&9�k8M #�/ >�'3=?)&Yî,S)�=ÈBC)&0�)&9§°�689@DF%-68MqM #�)&;*=O2Q,S)�=�)A;3VZ�8kS#&9*DE#&9�)A;3=OkS#AXG�3D
m #A%-,S#&9¬K�)A9G9Ge�.�/ >L'@DF/ k / =ODE2�,S)�=?=ÚY�/ D�,S#&Y RG68MqM #�9GK�689*d�#&�3DÆ9+/ >�'*D�,S)�=¯DE)�DE=?a�>L'SM\/ >H'@#�2�=?6&9*,S#&%(9¦,S)�=

Å�#A%('@)+M DE#&9¡=L�3#�dH/ VF/ dH/ #+%-D m /1%~,8eW:A)H=ZT*#A% m #+9*,S#�DE#�RG68M\M #�9GK�689*d�#&�3D�YZ)�>L'@D_,S)AY
/ D_,S)�=ZdH;+K*XS9@VEDF/ kS#
Å&#&%('@)AM DE#A9{T3689��G6SVED m )&%-#�)�kS#A9@DE#A9ÐT*68%¤'@#A%Ù=O)�k8�3)A%~#A%�;G9@,ÕK�)&MqKH;SM\/ #�%ª�3)A%-#&%-2	,S#�DE#&%(Y
/19S/ #A%~DJ#*=½Öª#�,S6S>L'¸9G/ >H'@D
T*¢8M\Mq/ k�;S9@,�=O>�'SM1/ #A03D»/q9@=L�3#*=O689*,S#&%-#�,8/ #ÈBC¢Sk8Mq/ >�'GK�#+/ D¼TN689�9@6A%(Y�)A� m #A/ >H'*#&9*,S#&9�Å&#&%¤'@)AM DE#A9�9G/ >�'*D¼)+;@=�� m )�=
Ö¤)
)A;@>L'¡,S#&YÞ°�689*d�#&�3DW,S#&%äÅ&#A%ª'*)&M DE#&9*=O)+;*DE689@68Y
/ # m / ,S#&%-=��S%-#�>�'*#&9 m XS%-,S#� ?e
:</ #��Ç�S%-)�>L'@#��&�&�S�O2¡,8/ #w/19È,S#A%¡Å&#&% m #&9*,&;+9@k¯/q'+%~#A%Z"|%(;S9@,8K�689*d�#&�3DE#��ÝRG6AM\M #�2�I568%�YZ2	�G)+9+K�DF/ 6A9@ �)+9È,8/ #
=O6SdH/ 68M 6Sk8/ =O>H'*# RG6&M1M #+9*DF'@#�68%�/ # ¿ÝfSÄ )+9*kS#&M #&'S9*D / =ODE2 =ODE#AMqM D #A/\9@# .�#A/ DE#A%-#+9@D m / >LK*Mq;G9*k ,S#�=
�W�3#�dH/ VF/1K�)�DF/ 6893=?=O>L'@#+YZ)�=��&����¿ÝÃSf32[ÃSiSÄÇ,S)A%ªe U Y±"<#�kS#A93=O)�DEdQdH;��&�&��#&/ k89@#�D_=�/ >L'��&�&�S�ZdH;S%8)A;@DE68YZ)�D(/ =H/ #A%~DE#A9
°�689@V[M\/\K�DF'@)+9*,8'@)A�S;G9@k8«�VFXS%É,8/ #�=?#+9�Î m #�>LK m ;G%-,S#��&�&�Ð#A9@DE=L�S%~#�>�'*#&9*,{#A% m #A/ DE#A%-D�;G9*,{VE6A%(Y�)+M��S%-a�dH/ =H/ #A%-DFe
U Yî�O68M kS#A9@,S#A9 m /q%-,��&�&�S��/\Y­:A#�DE)A/qMä�3#�=O>L'G%�/ #&�3#A9Ge5ÎW;+% U M\Mq;*=ODF%-)�DF/ 689½,S#A% m #�=O#�9@DFM\/ >H'@#A9½�Ç�S%-)�>H'*#&M #+Y�#A9@DE#
m /1%-,�,S)&�3#A/�,S)�=±�$9 m #A9@,8;+9@kS=�=?d�#&9*)&%¤/ 6�Û T*#A% m #A9@,S#�DE2 m 68�3#A/�)A;@V
,8/ #�=O#A% © M )�DEDEVE6&%(Y��S6SVED m )&%-#�)�kS#A9@DE#A9½V[XG%|/\'S%-#ÈYZ#&93=?>H'GMq/ >L'@#A9 c #A9S;@DEd�#A%Q°�a&;*VE#�;G9*,�Å&#&%(K�aA;3VE#�T*689�.�)A%~#�9
DEa�DF/ kS#&9+e

ïPðEñÞò|ó»ôCõ�ö�÷Wø�ù	ó»ú�û$ø¼ü&ý�ø�þQú�ÿÊù	ó»ú��*ý�ô�þ��<ý$ø

:</ #�=?#&%ä�$�3=?>H'G9G/ DED|�3#�=O>L'S%~#A/\�3D$,8/ #�VE68%�YZ)&M #+9��&=��3#AK�DE#�T*689��&���S�½;S9@,�,8/ #��S�+9@DE)���,8/ #*=?#&%ä�W�S%-)�>�'*#�/19�#A/q9@#A%
c I<�O®ªaA'S9GMq/ >�'*#&9 IA6SDE)�DF/ 6A9Ge U 9¶,S#A%ÕT*#A% m #A9@,S#�DE#&9 IA6SDE)�DF/ 689 =�/q9*, )AM\M #�dH;+%Õ�W�3#�dH/ VF/qK�)�DF/ 6893=?=���%~)�>�'*#
kS#&'*¢8%-#&9*,S#&9 ] #A%�Y�/q9@)AM #ÐY
/ D

diesem
�G>L'G%�/ VED-=?DF/\M 2�;G93,ÈI</ >�'@DEDE#A%(Y�/q9*)&M #�Y�/ D

diesem
�+>�'+%�/ VEDn=ODF/1M5K�#+9+9@DFMq/ >�'

kS#&YZ)�>�'@DFeÕÎÇ;G%­IA6SDE)�DF/ 6893=�=L�S%-)�>L'@# =O#�M\�3=OD¬kS#&'*¢8%Ù#A9@,S# Î+#&/ >�'@#A9å=L/q9@, ,8;G%->H'
di esen

�G>L'S%(/ VEDE=ODF/qM
kS#&K�#&9+9@d�#A/ >�'+9@#�DFeßÏ»�3DF/ 6&9*)&M #¬�SM #AY�#�9@DE#Þ=L/q9@, Y�/ D�,S#&9ÕÎ+#&/ >�'*#&9

[
;G9@,

]
kS#AK*M )&Y
YZ#A%~DFe��_M DE#&%(9*)�DF/ T*#

�GM #&YZ#+9@DE#Æ=�/\9*,Ê,8;+%->�'�,S)�=�ÎG#A/ >H'@#A9
|
T*689@#�/\9@)�9@,S#A%�kS#�DF%~#A9G9*D�;+9@,wkSkSVFe
Y�/ D�,S#&9�Î+#&/ >�'@#A9

(
;G9*,

)kS#&KHM )AY�YZ#+%-DFe
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U 9
���&�S� m /1%~,�#A/\9¡=O6SdH/ )+M #�=J^_YÉVE#AM ,�)&M =JBC#&9*kS#
T*689�RL68M1M #A9��FRÌ6AM\M #+9G%-)+;+YÉ �=��3#�dH/ VF/ d@/ #A%-D�+

role-space-spec : : = role_space role-space-id { role-id-list } 

role-space-id : : = 
#A/q9@,S#A;@DF/ kS#&%$RÌ6AM\M #+9G%-)+;+YÉ® c #�d�#&/ >�'G9*#&%

, -�.0/21�.3-&4�5 67-�89.0:;.�<=.�>�:�-�.0:;-�/?/2>�@A.�B�4�-*:�C�DE89-*4�F�-�/
GIHKJLJ MONQPSRLNUTQVWHKXZY[M�P9MO\UMON^]`_aX%b�M�P#cUdI\UMOXOT[M�X�MOJ M*egf=XZHKN[R P9d2\WM�N^h�MOXiekjOcU]lPSmaJ j2fnfo]3HKXip^q;mUH[foMONUfkR M*JLJ Msr�tOcU]�MOX%caNUTQh�MOXiektOcU]�MOXiq
PuH[vwR M�]`_aX�rxj2fnj�J HaYKyiz jONUj2YaMOX�caNWT|{aJ j2fnfo]�H
Xip�yiz�jONUj2YaMOXi}

r ol e_space sel l i ng_pl at f or m {  
    v i s i t or ,  buyer ,  sel l er ,  cat al og_mg,  pl at f or m_mg 
}  

�����
	���
���~�� 
�
��������;��
���'&)
�G/19@#ÆRG6&M1M #Æ/ =OD	#A/q9@#AYî=O6SdH/ )+M #A9¸^WY�VE#+M ,§dH;@kS#�68%~,89*#�Dn2�;+9@,µ/\'S%-#��W�3#�dH/ VF/1K�)�D[/ 689�#A9@DF'*a&M DZ#A/\9@#Æ9S/ >�'*D�M #�#A%~#
BC#&9*kS#
T*689¡�$K�DF/ T+/ DEa�DE#A9%+
role-spec : : = role role-id { activity-spec-list } 

role-id : : = 
#A/q9@,S#A;@DF/ kS#&%$RÌ6AM\M #+9@® c #�d�#A/ >L'S9@#A%

, -�.0/21�.3-&4�� 67-�89.0:;.�<=.�>�:�-�.0:;-���/2>�@A.�B�40-�:���>K4Z43-
��R MsGIH
J J M�MORLNUM�P�r�tOcU]3M�XiP�}
r ol e buyer  {  
    act  r equest  pr opose_sel l i ng_cont r act ( …)  { …} ;  
    act  basi c pay_f or _ar t i c l e( …)  { …} ;  
}  

� �%��	��%�&
����
Å&)&%(/ )A�SM #A9¡DF%-#�DE#A9�/\9S9*#&%¤'@)AM\�Z#&/19@#+%W�&���S�Q�W�3#�dH/ VF/1K�)�DF/ 6&9�/19¡d m #A/3T*#A%Ù=?>�'G/ #�,S#A9@#�9 c #A%-#&/ >�'*#+9¡)&;*V�+
ÃSe¥/\9+9@#+%('@)�M\�Z,S#�= c #�,8/\9@k8;+9@kS=?DE#&/qM =QT*6&9�I568%�YZ®��Ç�3#�dH/ VF/qK�)*DF/ 689*#&9�;S9*,
áSe¥/\YÞ�5#�)�,S#A%A,S#A%qÖª#&9+/ kS#A9¡�_K�DF/ TÌ/ DEa�DE=O=L�3#�dH/ V(/1K�)�DF/ 689@#+9*2 m #&M >�'@#JÅ�)A%(/ )A�SM #A9SMq/ =?DE#&9+e

U 9
���&�S�JK�)&9+9¡#&/19@#A%AÅ&)A%�/ )A�SM #A9¡#A/q9¡kS#&9*)&;¡,S#�VF/\9S/ #&%-DE#A%�.�#A%~DE#A�3#A%~#A/ >L'¡dH;@kS#�68%-,89@#�D m #&%-,S#A9%+
variable-spec : : = variable-id[ {domain-elem-list}]  
domain-elem : : = symbol-value |  number-value |  number-value..number-value 

, -�.0/21�.3-&4�� 67-�89.0:;.�<=.�>�:�-�.0:;-��
��B��g.3B&�;4�-
�&RLNWM�h�j�XnR jO�aJ MON2PSmUM2�AR ]lRLekj2f`R HKN

Mi xedVar
p�R f�Nacap�MOXiR P9dI\UMON�caNUT�Pu��p��UHKJLR PudI\UMON��sM�XZfnMON�RLN�RL\aXZMOp��sM�XZfnMO�UMOXZMOR d2\a}

Mi xedVar { 3,  10,  1976,  2002. . 2007,  duscher ,  ni ck l es,  r ovat os,  wei ssg}  

� ���&���=�*�����I �	i���Q���=¡(���%�����i�O�l ��� �¢£���l ��� ��;�Q���? ���¤&)
�G/19@#+%-=O#�/ DE=¹#A%�YZ¢Sk8Mq/ >L'@#A9ÍIA6A%(YÉ®(�G)A9SK�DF/ 6893=?® © )�)A%~#�,A/ #�#��+�SMq/ dH/ DE#��$9@kS)A�3#�T*6&9¨)&K�DF/ TÌ/ DEa�DE=O=L�3#�dH/ V(/ =O>H'@#A9
IA68%¤Y�#A9�;G9*,��+)&9+K�DF/ 689@#A932�,8/ #�VFXS%�#+/\9*#&9 U 9S'*)&�3#A%�#+/\9*#&%»RÌ6AM\M #��§kS#&M DE#&9�=?68MqM #A9@2 m #&9S9�#&%¼,8;G%->H'�#�/\9@#A9
U 9G'@)A�3#A%P#+/19@#A%¼RG6&M1M # c )&;3VEkS#�VE68%-,S#+%-D m /q%-,S2<#A/q9@#�dH;G%�RÌ68MqM #���kS#&'*¢8%-#+9@,S#��$K�D[/ T+/ DEa�D�)A;3=OdH;@V[XG'S%-#A9��3d m e5dH;
;G9*DE#&%(M )H=�=O#A9GeÉ�P9@,S#A%-#&%`=O#A/ DE=�K�)A9S9�)&;*>�'{=��3#�dH/ VF/ d@/ #A%-D m #&%-,S#A9@2 m #&M >�'*#&9�)+K�DF/ TÌ/ DEa�DE=O=L�3#�dH/ V(/ =O>�'*#+9¥IA6A%(Y�#�9
;G9*,��+)+9GK�DF/ 689@#+9�#A/q9 U 9S'@)A�3#&%¼,S#&%»RL68MqM #�� TH689��A)A9@,8Mq;G9*k�=?)&;*V-VE68%-,S#A%�;+9@kS#A9�,&;+%~>L'�)+9@,S#A%-#
RÌ68MqM #&9S/19G'*)&�3#A%CÛÝ)A;@=OkS#�=O#�DEd�D Ü�/ =?DFe¼:</ #*=O#�Û3;S9@)A�S'@aA9@k8/ kS#A9¾Ü�IA68%(YZ#+9�;S9@,��G)A9GK�D[/ 689*#+9�dH/ #AM #�9�)&M =?6�)A;3V�,8/ #
RÌ#�k8;GMq/ #&%(;S9*k�,S#�=O=?#&9¡)A�32 m )�=Q#A/\9�RG6&M1M #+9+/q9G'*)&�3#A%AT*689Z=�/ >�'¡)A;@=��Á68'S9@#J)&;*VEkS#�VE68%-,S#A%~DWdH; m #&%-,S#A9@ �Y�)�>H'@#A9
,S)&%-VEÑ!YZ)�>L'@#A9�Y
;@=�=?ÑÝdH;�;+9@DE#A%�M )�=�=?#&9�'*)�D�+

status-statement : : = <status-type> : <norm-spec> + <sanction-spec> 



�G/19 =ODE)�DF;@= =ODE)�DE#AY�#A9@D / =?D /qY�YZ#+% #&9*D m #�,S#A%å)A�S'@aA9@k8/ k �EÛ #&9*,S#&9*D Ü?  6S,S#A% ;+9@)A�S'@a+9*k8/ k
�ÁÛ #A�3#&9*,S#&9*D Ü? �T*689��A)A9@,8M1;G9@k�=O)A;3VEVE6A%~,S#A%(;G9*kS#&9¡)+9*,S#&%-#A%<RG6&M1M #+9+/q9G'*)&�3#A%x+
status-type : : = <ind> |  <dep ( role-id |  EACH) > m 68�3#A/3,S)�=Q�G>�'+M\X3=�=?#&M m 6A%-D

EACH
VFXS%5#&/19@#��3#AMq/ #A�S/ kS#�RG68M\M #
=ODE#A'@DFe

�G/19@#ÈIA6A%(YÉ=��3#�dH/ VF/qK�)�DF/ 689�)�=�=O6SdH/q/ #A%-D�#A/q9�RÌ#�>�'*D»�ÁÛ #&%¤Y�/ =?=H/ 689�Ü? Ý2�#&/q9*#�Å&#&%(�3V[M\/ >H'@DF;G9*k��ÁÛ �SM\/ kS)�DF/ 689�Ü? (2¼6S,S#A%
#&/19¡Å&#&%(�36SDb�ÁÛ 9@DE#A%~,8/ >ODF/ 689¾Ü? ÉY�/ Dä#A/\9*#+% c #�,8/\9@k8;S9*k�+
norm-spec : : = norm <( p |  o |  i) > <boolean-expression> 
:A)�=§I_/ >�'*DEDE#&%(Y
/19@)+M

boolean-expression
=ODE#A'@D
VFXS%¡#A/q9@#A9Ê�36S6AM #�=O>H'*#&9��$;3=O,8%(;@>LK�2Z,S#A%Z=�/ >L'¸/\e\,8e`RWe

)&;*=�Å&)A%(/ )A�SM #+9w;G9*,¸#&9*DE=��S%-#�>�'@#A9@,S#A9{Å�#A%-k8M #A/ >H'*=O68�O#&%-)�DE68%~#A9{dH;@=O)�Y�YZ#&93=?#�DEd�DFe	�+%~=?D m #&9+9È=L/ >H'{,8/ #�=O#A%
�$;3=O,8%(;*>�KºY
/ DEDE#AM =Ø#A/q9@#A%¸�3)�=�=?#&9*,S#&9�Å&)A%ª/ )&�SM #+9G�3#AM #�k8;G9@kâY�/ D /19@DE#A%(�S%~#�DF/ #�%~#A9­M a*=?=ODE2Æ/ =?D{,8/ #
IA68%¤Y�=L�3#�dH/ V(/1K�)�DF/ 6&9¡VFXS% m #A/ DE#A%-# c #�DF%-)�>�'*DF;G9@kS#A9��ÁdHe c e�°�689*VFMq/\K�DE)A9@)AM �*=O#H  �3d m e e

�G/19@#Þ�+)+9GK�DF/ 6&9*=�=��3#�dH/ V[/\K�)�DF/ 689ºK�)A9G9ÕdH;SY #A/q9@#A9Õ#A93D m #�,S#&%�#&/19@# c #AM 68'+9S;G9@k �ÁÛ m )+%-,3Ü? Ý2�6S,S#A%�#A/\9*#
c #�=?DF%~)�VF;S9@kÐ�ÁÛ 9S/ =H'GYZ#+9@D Ü3 	%-#A�S%~aH=O#A9@DF/ #A%-#+9Ge�Î8;+Y�)�9@,S#A%~#A9�K�)+9+9�XG�3#A%Ç=H/ #�#&/q9*#��G)+9+K�DF/ 6A9�)&;*>H'J#��+�SMq/ dH/ D
)&;*=OkS#�=O>L'SM 6�=O=O#A9 m #&%-,S#A9��ÁÛ 9*#!Ü3 �+

sanction-spec : : = sanc <( no |  re |  pu) > <( no |  sanction-id) > 

, -�.0/21�.3-&4�¥ 67-�89.0:;.�<=.�>�:�-�.0:;-�/?/2<=B�<=¦
/w/2<=B�<l-�D|-�:;<
��jOP?z7RLPgP9j�dI\UfnMON£MORLNUMOX�§�NUfoMOXiJ j�PSP#caNUYKP9jOcU]�]�H
XZTaMOXicaNUYQTKcaXZdI\^M�RLNWM�N

pl at f or m_mg
v£RLXZT¨pwR f�TaMOp©�*NUfn�2cUYQTaMOX�GaHOJLJ M

�UMOPufkXZj2]�fk}
<dep pl at f or m_mg> :  nor m <i > <t r ue> + sanc <pu> <l ose_r ol e>

ª«�& �	�¬�	Z �­� ��;�
47#�,S#A%¼RÌ68M1M #�/ =?D<#A/\9@#�9S/ >�'*DE®¾M #�#A%~#�BC#A9@kS#�TH689J�CK�DF/ TÌ/ DEa�DE#A9JdH;*kS#�68%-,89*#�DE2_,8/ #�#&/19�RG68M\M #+9G/q9+'@)A�3#&%_)&;3=?V(X+'S%~#A9
K�)A9G9Ge_47#�,S#�,8/ #�=O#A%b�CK�D(/ T+/ DEa�DE#A9��3#�=L/ DEd�D|#&/19@#�=?6Sk8eÇ=ODn)�DF;*=�%-)&9*kS#&e¼:$/ # / =OD|,8/ #�BC#A9@kS#�)&M1M #A%
=ODE)�DF;@=Q=?DE)�DE#AY�#A9@DE=?25,8/ #J,8/ #ÉÖ¤# m #&/1Mq/ kS#
�$K�DF/ TÌ/ DEa�D��3#�DF%-#SVEVE#&9(+
status-range-spec : : = status_range { status-statement-list } �&���S�­;+9@DE#A%-=O>H'@#A/ ,S#�D¸T+/ #&%{T*#A%Ù=?>�'G/ #�,S#A9@#¬�$K�DF/ TS/ DEa�DE=?DE�+�3#A9@2 m #AM >L'@#â/\9¹,S#&9�VE68M kS#&9*,S#&9��$�3=O>L'S9G/ DEDE#A9
#&%(M a&;*DE#&%-D m #A%-,S#&9+e

c )�=L/ =O)AK�DF/ TÌ/ DEa�DE#A9�=L/q9@,¨#AM #AY�#A9@DE)A%-#�2§)+9 m #A9@,8;+9@k�=O®¦;G9*,¨,S68Y�aA9@#A93=��3#�dH/ VF/ =?>�'*#¹�$K�DF/ TÌ/ DEa�DE#&9*2�,8/ #­,S#&%
�A)A9@,8'*)&�S;+9@k�T*689�RÌ#H=O=O6A;G%->?#+9�;G9*,��+%~#�/ k89G/ =?=O#+9¡,8/ #+9@#A9%+

basic-activity-spec : : = act basic basic-activity-id(variable-list) { 
                            status-range-spec 
                        } 
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��MOX«h�MOXiektOcU]�MOX

sel l er
jOek�#MOmUf`R MOXZf�p^R fQT2MOp³²�caP9]`_a\aXZM�N´TaMOX«²�egf`R V*R fntµf

accept _sel l i ng_cont r act
MORLNUMON

r�jOcU]�jONUfkXZj�Y�¶�TKcaXZdI\£MORLNUMON
buyer

YaMOPufnMOJLJ f=·`}
��R M�²�caP9]`_a\aXic[NUYQTaMOXO²�egf=R V�R fot2f�R Puf�M�XiJ jOca�Wf=q&v�MONaN^TaMOX%r�tOcU]�MOX p�RLNWTK};PuH
jOJ f�R P9f=qav£R M�TajOP�]l_aX�TaMON�²�XZfkRLekM�JU]�MOP9foYaMOP�M2fn�SfnMsz�RLNWTaMOPufnjOJ fnMOXo}K�&RLN?h�M�XnP9foHK¸��UM2T2M�cWfoM2f;TaMON�h�MOXiJLcaP9f%P9MORLNUMOX�GIHOJLJ M*}
²�cU]�²�NUfkXZj2Y¹TaMOPºr�tOcU]�MOXiPºRLP9f�T[M�X^h�MOXiekjOcU]�T[M�P�²�XZf=R ekMOJ P»MOXiJ j�c[�Uf=q�]3j�JLJ P�T[j�P!¼�MO�SHaf�TaMOP!r�t�cW]�MOXiPºcaNUfnMOXi\UjOJL��TaM*P
jOcaPuY[M�P9dI\aXiR MO�UMONUMONº{aXZMOR PuMOP�J R M2Yafk}
h�M�XimW]`JLR d2\WfoMONUT�RLP9f�TaMOX(h*MOXiekjOcU]�TaMOP£²�XZflRLekM*JLP^jON»TaMONºr�tOcU]3M�X ½0M2TaHadI\aq
v�MONaN�TajOP
¼�MO�UHaf�p�RLNUTK}aTaMOp¾b�M�fkXZj2Y�TaMOP�j�c[PuYaMOP9d2\[XiR M��WM�NWM�N�{aXZMOR P9MOP�MONUfkPSm[XiR d2\Ufk}
act  basi c accept _sel l i ng_cont r act (  
    Buyer _I d,  Buyer _Age{ 16. . 150} ,  Ar t i c l e_I d,  Ar t i c l e_FSK{ 6. . 21} ,  
    Ar t i cl e_Pr i ce,  Bi t Pr i ce)  
{  
    st at us_r ange {  
        <i nd> :  nor m <p> <Buyer _Age >= Ar t i cl e_FSK> 
              + sanc <pu> <l ose_r ol e>;  
        <dep buyer > :  nor m <p> <Bi t Pr i ce < Ar t i cl e_Pr i ce> 
                    + sanc <r e> <get _l audat i on>;  
        <dep buyer > :  nor m <o> <Bi t Pr i ce >= Ar t i c l e_Pr i ce> 
                    + sanc <pu> <get _compl ai nt >;  
    }  
}  

:</ #�=?#&%��PK�DF/ T�/ DEa�DE=ODE�+��#A%(M )+;+�3DQ,8/ #�#��+�SM1/ dH/ DE#§BC6S,S#AM\M1/ #A%�;G9*k�T*689{�O68%-,S#&%¤;G9*kS#&9�)&9�)&9*,S#&%-#��5kS#&9*DE#&9*2�#A/q9@#
�3#�=?DF/\Y�Y�DE#��$K�DF/ TS/ DEa�D�,8;G%->�'*dH;3VFXS'G%-#&9��ÁÛ?%-#�Ò8;*#*=OD Ü3 Z6S,�#&%CdH;�;S9@DE#A%(M )*=�=?#&9��EÛ ®!%-#�Ò8;*#�=?D Ü? ?«|/\e\,8e`RWe m #+%-,S#A9
,S)&Y�/ D�)A;@V�,S#A%Ç�G#A/ DE#�,S#�=��SY��3VEaA9@kS#A%Ù=
k8M #&/ >H'@d�#A/ DF/ kÈI568%�YZ#&9�;S9*,��G)A9GK�D[/ 689*#+9�/q9@,8;*dH/ #A%-DFe c d�k8M\e5,S#�= ] �+�3=
,S#&%¼kS#�VE68%-,S#A%-DE#&9��$K�DF/ TÌ/ DEa�D�#��+/ =OD[/ #A%~#A9�K�#+/19@#��S/193=O>L'G%ÙaA9GKH;G9@kS#A9SeÇ�+6§K�¢A9G9*#&9�/\93=L�3#�=?689@,S#A%-#�VE68%¤Y�)AM�)A;@>H'
�$;@VnVE68%-,S#&%¤;G9*k�=LK�#�DEDE#A9��ÁÛ?%-#�Ò8;@#�=ODWVE68%_%-#�Ò8;*#�=?DäVE68%$e-ene Ü! $VE68%ªYJ;GMq/ #A%-D m #A%~,S#A9%+

request-activity-spec : : = 
    act request request-activity-id( 
        variable-list; 
        ( agent-id-list |  EACH) ; 
        ( role-id-list | EACH) ; 
        [ not]  activity-call) 
    { 
        status-range-spec 
        normative-impact-spec 
    } 
normative-impact-spec : : = normative_impact { norm-spec-list } 
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ÁK/2B&¦;898`>��gFK-��g¦�:;Á
�&RLNWM�²�ekf`R V�R fnt2f
T[M�X�GIHOJLJ M

buyer
qKp�R f;TaMOX�M*RLN�r�t�cW]�MOX�MORLNUM*N�r�j�cW]�jONUf=XZj2Y�]`_aX�MORLNUMON�²�XZfkRLekMOJaP9fnM*JLJ MON�eljONaNa}

act  r equest  pr opose_sel l i ng_cont r act (  
    Buyer _I d,  Buyer _Age{ 16. . 150} ,  
    Ar t i cl e_I d,  Ar t i cl e_FSK{ 6. . 21} ,  Ar t i c l e_Pr i ce,  Bi t Pr i ce;  
    EACH;  
    sel l er ;  
    accept _sel l i ng_cont r act ( Buyer _I d,  Buyer _Age,  
                            Ar t i cl e_I d,  Ar t i c l e_FSK,  Ar t i cl e_Pr i ce,  
                            Bi t Pr i ce) )  
{  
    st at us_r ange {  
        <i nd> :  nor m <p> <t r ue> 
              + sanc <no> <no>;  
    }  
    nor mat i ve_i mpact  {  
        nor m <p> <Bi t Pr i ce < Ar t i c l e_Pr i ce>;  
        nor m <o> <Bi t Pr i ce >= Ar t i cl e_Pr i ce>;  
    }  
}  

:</ #�=?#&%Ç�CK�D(/ T+/ DEa�DE=ODE���J,8/ #+9@D�,S#A% c #+M 68'S9G;S9*k�6S,S#A% c #H=�DF%~)�VF;G9*k�#A/\9*#*=	�5kS#&9*DE#&9�)+;@VEk8%¤;G9@,Ð9@68%¤Y�K�6A9@VE6A%(Y�#A9
�3#�dH/ #&'+;G9*kS= m #+/ =?#�®()&� m #A/ >H'@#A9@,S#A9ßÅ&#A%ª'*)+M DE#A9@=Le U 9@=��O#�=O689@,S#A%-#�K�)A9S9ßVE#*=?DEkS#&M #�kSD m #&%-,S#A9@2 m #AM >L'@#�RG68MqM #A9
XG�3#A%('@)A;G�3DbY�/ Dä�+)+9GK�DF/ 6&9*=��3#A%-#�>L'@D[/ k8;G9*kS#&9¡)A;3=OkS#�=ODE)�DEDE#�Dä=L/\9@,�+
sanction-activity-spec : : = 
    act sanction sanction-activity-id( 
        ( agent-id-list |  EACH) ; 
        ( role-id-list |  EACH) ; 
        ( activity-id |  EACH) ; 
        ( status-statement |  EACH) ) 
    { 
        status-range-spec 
        [ sanctioning-impact-spec]  
    } 
sanctioning-impact-spec : : = sanctioning_impact { sanction-spec-list } 
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�&RLNWMÄ²�egf`R V*R fot2f�TaMOX»GaHOJLJ M

pl at f or m_mg
q�p�R f�TaMOX^½ÅM2TaM�PºNUH
Xip�ekHKNU]3HKXip�M¾�S�#vw}�yZjO�Uv�M*R dI\UMONUTaMÆh�M�Xi\Wj�J fnMON�jOJ J MOX

GIHKJLJ MONaRLNa\UjO�UMOX�P9jONaekfkR H
NaR MOXZM�NEv�MOXZTaMON�ekjONaN�¶�Taj2�Ic�PSRLNWT�jOcU]�YKXicaNWT�TaMOX�²�caP9TKXicUdIeµP9fnt�XiegMÇVµHKN �&�&�S� NacaX�v�M�N[R YaM
ÈaMORLJ MON�NUHafnv�MONUT
R YK·i}
act  sanct i on sanct i on_act i vi t y(  
    EACH;  EACH;  EACH;  EACH)  
{  
    st at us_r ange {  
        <i nd> :  nor m <p> <t r ue> + sanc <no> <no>;  
    }  
}  

BQ/ D��</1M VE#ÞT*6A9ÊÉP9@,S#A%(;S9@kS=O)AK�DF/ TS/ DEa�DE#A9�K�¢89S9*#&9ÕdH;º�3#&M1/ #A�S/ kS#A9Õ�$K�DF/ T+/ DEa�DE#A9ÕkS#A'@¢8%-#+9@,S#îIA68%�YZ#A9�;S9@,
�G)A9GK�DF/ 6&9*#&9 m a�'G%-#+9@,�,S#A%§×�)A;3VEd�#&/ D�,S#�=¯�S�*=ODE#AYÉ=¥kS#�a&9*,S#&%-D m #&%-,S#A9Ge�:A)�dH; m #&%-,S#A9�9@#A;@#¬I56&%(YZ®
�G)A9GK�DF/ 6&9*=�® © )�)A%-#ÕdH;+Yå=?DE)�DF;*=Ø%-)+9*kS#Õ,S#A%��3#�DF%~#�VEVE#+9*,S#&9±�$K�DF/ TS/ DEa�DE#A9º'S/\9@dH;*kS#�VFX*kSD��3d m eJTH68%ª'*)+9@,S#A9@#
m #A%-,S#&9¡#A%-=O#�DEd�Dä6S,S#A%A#A9@DEVE#A%(9@D�+

 
 
 



change-activity-spec : : = 
    act change change-activity-id( 
        ( role-id-list |  EACH) ; 
        ( activity-id-list |  EACH) ; 
        change-activity-cmd) 
    { 
        status-range-spec 
        [ status-impact-spec]  
    } 
change-activity-cmd : : = 
    add status-statement 
  |  delete status-statement 
  |  replace status-statement by status-statement 
status-impact-spec : : = status_impact { change-activity-cmd } 
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�&RLNWM�²�ekf`R V�R f�t2f�TaMOX�GaHKJ J M

pl at f or m_mg
q^p�R f�TaMOX?M*RLN

cat al og_mg
Taj2�Ic�VAM�XimW]`JLR d2\WfoM2f�v�MOXZTaMONÆekjONaNaq�²�XZfkRLekM*J

\aRLNaP#R d2\Wf=JLR dI\�RL\aXZMOX%ÍkM2Yaj�JLR fotAf��2cQ_a�WM�Xim[Xi_U]�MONa};��j2�2c?vwRLXZTQTOR Ms�&XiJ jOca�[NaR P�TaM*P
cat al og_mg

TKcaXZdI\^MORLNUM�h�MOXimU]`JLR dI\Uf=c[NUY
MOXiPuM2fn�Sf`}
act  change obl i gat e_l egal i t y_check(  
    cat al og_mg;  
    check_f or _l egal i t y ;  
    r epl ace <i nd> :  nor m <p> <t r ue> + sanc <no> <no> 
         by <i nd> :  nor m <o> <t r ue> + sanc <pu> <get _war ni ng>)  
{  
    st at us_r ange {  
        <i nd> :  nor m <p> <t r ue> + sanc <no> <no>;  
    }  
}  

uQyÏÎ�é§u�Ð	s�yµ}ÒÑ�ìßy ì�y{z¼³�²[ë	´	x
y

U 9¦,8/ #�=O#AY �$�!=?>�'+9S/ DED m /\%-, �3#�=?>�'+%�/ #A�3#A9@2 m #AM >L'@#ÞkS#A9@#A%(/ =O>L'@#+9¬°&M )*=?=O#+9ÞT*689¹°�6893VFMq/\K�DE#&9Þd m / =O>H'@#A9
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m #A9G9¥=H/ >�'Ú/\9S9@#A%�'*)&M1�Ê,S#&%�=ODE)�DF;@=¯%-)+9*kS#±#A/\9*#&%��PKFDF/ T+/ DEa�D�,8/ #�IA68%(Y�DE���3#&9µd m #A/ #A% =ODE)�DF;3=
=ODE)�DE#&YZ#A9@DE=Qk8M #A/ >L'@d�#A/ D[/ k�Û m / ,S#A%~=L�S%-#�>L'@#+9�ÜLe

�G/19 m #A/ >L'@#+%Q°�6893VFMq/1K�D»%-#&��%-a�=?#&9*D(/ #&%-D¼,8/ #�k8M #+/ >�'@d�#A/ DF/ kS#�RG#&M #�TH)+9@d
#A/\9*#+%CÅ&#&%(�3V[M\/ >�'@D[;G9*k�;S9@,�#&/q9*#�=�RG#�>�'@DE=Le
.�#A9G9¸#&/q9*# ] a�DF/ k8K�#A/ D�T*#A%ª�3V[M\/ >�'*DE#&9*,Ø;+9@,¥)+;*>�'�#�%ªM )A;G�3D�/ =ODE2�,S)&9S9¸k8/\�3D�#�=�)&;3=ÆM 6Sk8/ =?>H'@#A%��W/ >H'@D�K�#A/q9
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°�6A9@V[M\/qK�DE=L/ DF;@)�D[/ 689Ge|�ÁÎ8;§�3#�)�>L'@DE#A9{/ =ODE2
,S)�=?=�#+/\9wRG#�>L'@D�dH;S%¡�$;3=OV[XG'S%(;G9*k¸#A/\9@#�%¡�$K�DF/ TÌ/ DEa�D�,8/ #¯BC¢Sk8M1/ >H'+K�#&/ D�,S#A%�^_9@DE#A%�M )�=�=L;S9@kw,8/ #�=O#+%¡�CK�DF/ TÌ/ DEa�D
9G/ >�'@DW)A;3=O=O>L'SM\/ #&03DFe\ 
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ÛÝT*#A%-=O>�' m /\9*,S#&9�Ü�M a�=�=ODFeLÎ m #A/3T*#A%Ù=O>L'S/ #�,S#&9*#
Å&)&%(/ )&9*DE#+9¡=�/q9*,�YZ¢Sk8M\/ >H'%+
ÃSe 2�)&M =?6¬°�6893VFMq/\K�DE#Ø,8/ #��3#A/Zk8M #A/ >�'*d�#&/ DF/ kS#&%�RG#AM #�T*)&9*d¸#A/q9@#�=ÊÅ&#A%ª�36SDE=¦;S9@,Ú#&/19@#A%
�G%(M )�;G�S9G/ =Q#A/\9*#+%A�CK�DF/ T+/ DEa�DWT*68%(Mq/ #�kS#&9*2$;G9*,

áSe 2�)+M =?6�°H6893VFMq/1K�DE#Ø,8/ #��3#A/�kAM #A/ >L'@d�#A/ DF/ kS#A%�RÌ#AM #*TH)&9*d¸#&/q9*#�=wÅ&#&%(�36SDE=¯;S9*,Þ#A/\9@#�%
Å&#&%(�3VFM\/ >�'*D(;+9@kÞ#A/\9*#&%5�_K�DF/ TÌ/ DEa�DäTH68%ªM1/ #�kS#&9+e
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]�HKJ YaMONUT[M���MOXZfoM�jONaNUMO\ap�MONKÛ

Ar t i c l e{ beer } ,  Cust omer sAge{ 16. . 17}

nor m <i > <( Ar t i c l e = beer )  AND ( Cust omer sAge < 18) > <sel l _ar t i c l e> 
nor m <p> <Cust omer sAge >= 16> <sel l _ar t i c l e> 

�*�K�Q�a �	i�����W�&�%�W	����[ ���×«������
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U 9ß,8/ #�=O#+%|°�6&9*V(M1/qK�DFK*M )�=�=?#�=�/q9@,�)AMqM # °�6A9@VFMq/1K�DE#��Á)A;@>�' kS#A9@)A9S9@DE 
#&9*DF'@)AM DE#A9GeL�8/ #
DF%-#�DE#A9�/\9+9@#+%('*)+M\�Z,S#&%5=ODE)�DF;@=J%-)A9@kS#
T*6A9¡�$K�DF/ TÌ/ DEa�DE#&9�/19¡d m #A/SY�¢Sk8Mq/ >�'*#&9¡Å&)A%�/ )A9@DE#A9¡)A;3V�+
ÃSe¥�@=¨=H/19@, Y
/19@,S#�=ODE#A93=¨d m #A/ ,8;G%->�'
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�G)A9GK�DF/ 6&9*=O)AK�D[/ T+/ DEa�DW=O)A9GK�D[/ 689S/ #&%-#A9¡,S)&%`V��3d m e5Y�;@=?=He

áSe¥�@=�k8/1�3D�#A/\9*# 2J)&�3#A%�=H/ #¯K�)A9G9{T*689¥Y�/q9*,S#�=?DE#&93=�d m #A/
XG�3#A%�#&9*DE=��S%-#�>H'*#&9*,S#Ø�G)+9+K�DF/ 6893=?)&K�DF/ T�/ DEa�DE#&9µ)A;@=?kS#�VFXS'+%-D m #�%~,S#A9º;S9@,Þ#�=Ø/ =?D�,S#�=�'@)�M\�
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