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BDC1E"C&FHG |�iL�'�'k s �
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o fmaId o aIdgfh�?a6�?�_dg� o<q b ots fhb-de� � ic��k?ac~9b o lml ������~Ib � �Yk/iLy&dgfh�/aLb-�?r o�sdgfh� o � Ë q b ots y&k/a � o fmaIr��/lhr o ~5fma��<iIlhdgfm��l o k?icy�dgfh�/aLb<k�d�k/aI���/a o dgfh� o �
U<���QV��L�LW������KMG�/G q b ots ¼ � o y&��� o b[ø�icbede��� ots �/aLy o ¼¢b�Å]� o �Lk�b�fh~ o aIdgfm� o ~��Ifh�Y� � ots b o lm����fhdg�Édg� o|���bed o ��Å
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G
Ë lml q b o�s bØ�<iLbedØ� s bed o a s �?l[��fhdg�9dg� o |O��bed o � � o �¢� s�o dg� o �,�Lk?r o dg� o-s fh�/�Id¡de�
icb o fhd¢�� q b o�s-o a s �?lhb-��fhdg�7|O��bed o ��`�� s �?r�fh~OfmaL��|O��bed o �Ç�4fhdg� s�o �/fhbed s k�dgfh�?a�fmaI�¢� s �'k�dgfh�?a!j�jO�
i �G|���bed o � r?k?lmfh~�k�d o b<dg� o-s�o �/fhbed s k�dgfh�?a�fmaI�¢� s �'k�dgfh�?a6k?ac~ o a s �/lhb¡dg� o<q b ots �|�d o �Lb)ù p ¡
y�k/a � oðs�o � o k�d o ~9k�y&y&� s ~OfmaL��de� dg� o fmaId o aIdgfh�?a6�?�[dg� o
q b ots de� � ic��`Gb o lml[k?ac~ � s �?�Øb��?r o�s dgfh� oùI� q b o�s fh~ o aIdgfm� o b-�Ifh�Y� � ots b o lm��de��|O��bed o � ¼Úf Õ1`#Ö�gHf ×�Ø�Ù�_a`�cgÅt�
|�d o �Lblk p n y�k/a � o � o�s �¢� s � o ~,fma9�Lk s k/lml o l�k?ac~�fmac~�fhr�fh~�iLk/lhlV� s�o � o k�d o ~G�
Ë y�icbede��� ots � k/� � fh~9k/aL~9b o lmlDfma�� k/aI��k/iLy&dgfh�/aLb<k�d�k?aI�,�?a o dgfh� o �kI��ø�icbede��� ots fmaLy s�o k�b o b<y s�o ~�fhd-��fhdg��|���bed o � ¼Úf(Ö�d�c	`Kb�_a`ld�c	`�Õ&f g Åt�
ü���ø�icbede��� ots � ic��b¡k/aL~9b o lmlhbØfhd o � b
¼�ÚhÙ�Ø�f g�`�h1ÙhÖ�Õ1`Lc@b©Ù�d+gaf Û�Övk/aL~t_a`#Ü�Ü1f gÚ`/h�Ú9Ø|b©Ù�d+gaf Û�Ö�Åt�
n ��ø�icbede��� ots¡o&» fhdebv|O��bed o �Y�
o�TJ�+C&JD���	M!JD�/G
i k��G|���bed o � k�bey o�s dek/fmaLb-dg�Lk�d q b ots ~�fh~5aL��d�� s �?r�fh~ o bgi1ÿ�ytf o aIdØfmaI�¢� s �'k�dgfh�/a7de� s�o �?fhbed ots �Ifh�Y� � ots?Ó
i k��È¢��Ê|O��bed o �üfma��¢� s �'b q b ots ÷�iLb o y&k�b o y&�/aIdgfma�i o b<k�d�bed o �l¢��ù�k��G|���bed o �Ç�¢k/fmlhb¡de�
fh~ o aIdgfm�¢� q b o�s?Óù�k��È¢��Ê|O��bed o �ü� s ���
�cdeb q b ots de� o a s �?l�÷�iLb o y&k�b o y&�/aIdgfma�i o b<k�dØbed o �¨¢��

¼Qk p ü�ÅKpqp k��Ê|O��bed o �Ç~ o d o y&deb�dg�ck�d[ø�icbede��� ots �Lk�b o&» fhd o ~9dg� o |���bed o ��¼¢~ o �Ia o ~ � �Ybe��� o be� s d��/�dgfh� otp �/iLd-�?a�iLb ots�s�o bg�G�/aLb o ¼¢�?� o a�fhbebgi o Å Ó iLb o y&k�b o y&�?aIdgfma�i o b¡k�d�bed o �4ùI�



8:9&;=<?>@9&; Ð 31ÑcÕÎ�Ð ÔÚ.s-/��Ñ14
BDC1E"C&FHG |�i � �ViIaLy&dgfh�/a
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o fmaId o aIdgfh�?a6�?�_dg� o<q b ots fhb-de�
fh~ o aIdgfm�¢����fh�Y�&� o�s b o lm��be�'dg�Lk�d ¼¢b�Å]� o �'k?��Lk s dgfhytfm�Lk�d o fmaÉk/iLy&dgfh�/aº¼¢b�Åt�
U<���QV��L�LW������KMG�/G q b ots
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G
¢�� q b o�s fh~ o aIdgfm� o b-�Ifh�Y� � ots b o lm����fhdg�7|���bed o � � �,� s �?r�fh~OfmaL�,fh~ o aIdgfm�Ly&k�dgfã�/aOj/j��
i �G|���bed o � r?k?lmfh~�k�d o b<dg� o fh~ o aIdgfm�Ly&k�dgfh�?a[�
o�TJ�+C&JD���	M!JD�/G
i k��G|���bed o �Ç�¢k/fmlhb¡de�
fh~ o aIdgfm�¢� q b o�s?Ó
i k��È¢��Ê|O��bed o �üfma��¢� s �'b q b ots ÷�iLb o y&k�b o<o ac~IbØfma9�¤k/fmlmi s�o �

8:9&;=<?>@9&; ÐKÕ�7146Ñ�Í/��Ñã7146Ñ�3"Ð Î
BDC1E"C&FHG q b ots j-��k?l
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o fmaId o aIdgfh�?a6�?�_dg� o<q b ots fhb-de�
fmaLy s�o k�b o �Ifhb�� � ots y s�o ~Ofhd¡��fhdg��dg� o|���bed o � be�'dg�ck�d<¼¢b�Å]� o �'k?� � iL��������~Ib<�/a9k?icy�dgfh�/aº¼¢b�Åt�
U<���QV��L�LW������KMG�/G ø�icbede��� ots
U<�KC��1M!J@X��V���	M!JDG ¶4� o ø�iLbede��� o�s �Lk�b�k/l s�o k�~���fh~ o aIdgfm� o ~9��fh�Y�&� o�s b o lm��de�'dg� o |O��bed o ���
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G
¢���ø�icbede��� ots�s�o&� i o bedeb<|���bed o � de�
fmaLy s�o k�b o �Ifhb�� � ots y s�o ~�fhd&`ck?ac~�� s �?r�fh~ o b<y s�o ~Ofhd�d s k?acbg� o�s ~ o dek/fmlhb�j�jO�
i �G|���bed o � r?k?lmfh~�k�d o b<dg� o d s k?acbg� ots ~ o dek?fmlhb&�ùI�G|���bed o � d s k?acbg� ots b�y s�o ~�fhdØ� s ���Çdg� o ø�iLbede��� ots û b¦ø s�o ~Ofhd � s ��k/aIfC¸&k�dgfh�?a>k/aL~�fma��¤� s �'b¦ø�icbede��� ots �/�k'bgiLy&y o bebg�Vi�l_�?icdey���� o �
o�TJ�+C&JD���	M!JD�/G
i k��G|���bed o � k�bey o�s dek/fmaLb-dg�Lk�dØfmaLbgi1ÿ�ytf o aId-fmaI�¢� s � k�dgfh�/a7��k�b4� s �?r�fh~ o ~ Ó
i k��È¢��Ê|O��bed o �üfma��¢� s �'b q b ots ÷�iLb o y&k�b o ��� o b � k�y $ de�'bed o �l¢��

i � �Ê|O��bed o � k�bey ots dek/fmaLb<dg�ck�d�fmacy&� ses�o y&d�fma��¢� s �'k�dgfh�?a6��k�b�� s �?r�fh~ o ~ Ó
i � �K¢��G|���bed o �üfma��¤� s �'b q b ots ÷Iicb o y&k�b o ��� o b � k�y $ de�'bed o ��¢��

ù�k��G|���bed o �Çfhb�i�aLbgicy�y o bebg�ViIl���fhdg�Édg� o y s�o ~Ofhd¡d s k/aLbg� ots?Óù�k��È¢��Ê|O��bed o �üfma��¢� s �'b q b ots ÷�iLb o y&k�b o<o ac~IbØfma9�¤k/fmlmi s�o �
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BDC1E"C&FHG q b ots j-��k?l
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o fmaId o aIdgfh�?a6�?�_dg� o ø�iLbede��� ots fhb¡de�
�¢�/lmlh�?� dg� o k/iLy&dgfh�?aD`G���Ifhyw���'k?�dg� o a o r��/lhr o fmaIde��k/aYfmaId o aIdgfh�/a7de� � ic�Yk/a�fhd o � � ��k/iLy&dgfh�?aD`cf¢� o �h`D¼¢b�Å]� o �'k?�,dg� o a�ye�c����b o de� � fh~�¢� s k/a9fhd o ���L¶�� o ø�iLbede��� ots �'k?� � fh~�fma��'k/aI�Y~Of � o�s�o aId-k?icy&dgfh�?acb<k�d�k/aI���/a o dgfh� o �D¼ Ë lhbe�'dg� ok�y&de� s \[k s dgfhytfm�Lk/aId<� o k/aLbØdg� o | o lml o�s k/aL~9k/lml dg� o ø�iLbede��� o�s b-dg�Lk�d�k s�o &e�?fma o ~9de�'dg� o k?icy�dgfh�/aÊÅt�
U<���QV��L�LW������KMG�/G ø�icbede��� ots
U<�KC��1M!J@X��V���	M!JDG ¶4� o ø�iLbede��� o�s �Lk�b�k/l s�o k�~���fh~ o aIdgfm� o ~9��fh�Y�&� o�s b o lm��de�'dg� o |O��bed o ���
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G
ø�iLbede��� ots �'k?�'l o k?r o dg� o k?icy&dgfh�?a6k?ac~Yy&��� o � k�y $ k���k?fma9lhk�d ots de�
lh��� $ k�d�dg� o � s ��� s�o beb¡�/�_dg� ok?icy&dgfh�?aD`º��fhdg�c�?icd o � o y�dØ�?a9dg� o k/iLy&dgfh�/a�÷Gfma9dg�Ifhb-y&k�b o `cdg� o ø�icbede��� ots fhb s�o&� iIf s�o ~�de�)&e�?fma9dg� ok?icy&dgfh�?a6k���k?fmaD�
¢���ø�icbede��� ots b o k s yw� o bØ�¤� s k/aYfhd o � iIaL~ ots k/iLy&dgfh�/a>¼Q_a`+b�c	d/e?f g�`/h¡Åt�
i ��ø�icbede��� ots�s�o&� i o bedeb<|���bed o � de�)&e�?fma9dg� o k?icy&dgfh�?a��/�_dg� o fhd o ���ùI�G|���bed o � � s�o b o aIdeb�k'r�f o � �/�_dg� o k/iLy&dgfh�/aOj/j�de��ø�icbede��� ots �|�d o �Lblk p ü
y�k/a � oðs�o � o k�d o ~9k�y&y&� s ~OfmaL��de� dg� o fmaId o aIdgfh�?acb<k?ac~ � fh~�~�fmaL�,�G�?lmfhy&�9�/�_dg� o ø�icbede��� otskI��ø�icbede��� ots �'k $�o b¡k � fh~9�?a9dg� o fhd o � de��|O��bed o ���ü��G|���bed o � r?k?lmfh~�k�d o b<dg� o � fh~G` s�o y&� s ~Ib�fhd&`cb o y�i s�o b¡dg� o � fh~9k�� �/iIaIdØ� s ����ø�iLbede��� ots û b�y s�o ~Ofhd�j�jO`
s�o l o k�b o b-dg� o b o yti s fhdg���?a�dg� o � s�o r�fh�?icb-�Ifh�/� � fh~�~ ots û b-y s�o ~Ofhd ¼¢�/aIlh�9�4� o aÉdg� ots�o ��k�b�k
� s�o r�fh�/iLb



bedek/aL~OfmaL� � fh~cÅt`cfmaI�¢� s �'b�\[k s dgfhytfm�Lk/aIdeb �/�ºa o �¸�Ifh�/� � fh~G`ck?ac~�iI�G~Ik�d o b¡dg� o r�f o ���/�_dg� o k/iLy&dgfh�/a�¢� s dg� o fhd o �Yj/j'��fhdg��a o �¸��fh�?� � fh~9de� k/lmlhø�icbede��� ots b�dg�Lk�d�k s�o &e�?fma o ~�de� dg� o k/iLy&dgfh�?aD�ø�iLbede��� ots �ck�b�dg� o �Ifh�/� � fh~��¤� s dg� o k?icy�dgfh�/aº�
n �G|���bed o � y�lh��b o b¡dg� o k?icy&dgfh�?a���fhdg��k'��fma�aIfmac� � fh~ � �_ø�iLbede��� ots �
o�TJ�+C&JD���	M!JD�/G
i k���ø�iLbede��� o�s-s�o&� i o bedeb¡|O��bed o � aL��d�de�
�Ii s bgi o fhd o � �ãi s dg� ots?Ó
i k��È¢��Ê|O��bed o �ü� ots �
fhdeb ø�iLbede��� ots de�'yw�L����b o k/aL��dg� ots k/iLy&dgfh�/aº`G� s ��� � k�y $ de�'k/a o k s lmf ots �Ê�/fmaIdfma�dg� o b o l o y&dgfh�/a�� s ��y o beb�÷�iLb o y�k�b o y&�?aIdgfma�i o b<k�d�bed o � i �ù�k��G|���bed o �Çfma��¤� s �'b ø�iLbede��� ots dg�ck�dØk?icy�dgfh�/a��ck�b4aL��d�bedek s d o ~ Ó iLb o y&k�b o<o ac~IbØfma9�¤k/fmlmi s�o �ù � �Ê|O��bed o �ÇfmaI�¢� s �'b ø�icbede��� ots dg�ck�d�k/iLy&dgfh�/a�fhb�ytlh��b o ~ Ó iLb o y&k�b o<o aL~�b�fma9�¢k/fmlmi s�o �k�k���ø�iLbede��� o�s l o k?r o b-k/iLy&dgfh�?a Ók�k��È¢&kI�G|���bed o �Çk�bey ots dek/fmaLb<dg�ck�d¦ø�iLbede��� ots �ck�bØ�Ifh�/� � fh~�fma�k/iLy&dgfh�/a Ók�k��È¢&kI�K¢��G|���bed o � y��/aIdgfma�i o b-k?icy&dgfh�?a6��fhdg�L�/iLd o � o y&d�÷�iLb o y&k�b o y&�/aIdgfma�i o b<k�d�bed o � nk�k��È¢ � �G|���bed o �Çk�bey ots dek/fmaLb<dg�Lk�d¦ø�icbede��� ots ~�� o bØaL��d��ck?r o �Ifh�/� � fh~�fma�k/iLy&dgfh�/a Ó iLb o y&k�b o<o aL~�bfma9�¢k/fmlmi s�o �k"pqp k���ø�iLbede��� ots�s�o&� i o bedeb<|���bed o �Çde�
�G��bed-k'� o bebek�� o de� k/iLy&dgfh�/a7k/aL~,� s �?r�fh~ o b<dg� o � o bebek�� oy&�/aId o aId�j�jO�k�prp kI�K¢��c|���bed o �üfmaI�¢� s � b-k/lml_\[k s dgfhytfm�Lk/aIdeb<�/�_� o bebek�� o ÷�iLb o y&k�b o y&�?aIdgfma�i o b�� s ���Ç��� ots�o fhd-��k�bfmaId otses i��Ld o ~G�ü?k��G|���bed o � ~ o d ots �
fma o b-dg�Lk�d � fh~9~I� o b�ac��d-� o�o d�dg� o �
fmaIfh�<ic�Çfmacy s�o � o aId�j�j Óü/k��È¢��Ê|O��bed o �üfma��¢� s �'b[ø�iLbede��� o�s ÷�iLb o y&k�b o b¡y&�/aIdgfma�i o b¡k�d�bed o �sk��ü � �Ê|O��bed o � ~ o d ots �
fma o b-dg�Lk�d ø�icbede��� ots ~�� o bØaL��d��ck?r o bgi0ÿ�y�f o aId<y s�o ~�fhd-de� �/iLk s k?aId o&o � fh~ Óü � �K¢��G|���bed o �üfma��¤� s �'b ø�iLbede��� ots ÷�iLb o y&k�b o b-y&�?aIdgfma�i o b<k�d�bed o �tkI�

n k���ø�iLbede��� o�s ��k�b�ac��d-dg� o ��fh�?� o bed � fh~�~ ots?Ó
n k��È¢��Ê|O��bed o �Çytlh��b o b¡dg� o k?icy�dgfh�/a�÷JiLb o y&k�b o<o ac~IbØfma9�¢k?fmlmi s�o �
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BDC1E"C&FHG q b ots j-��k?l
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o fmaId o aIdgfh�?a6�?�_dg� o | o lml ots fhb�de�'b o lml_k?a�fhd o � � �Yk/iLy&dgfh�/aº� Ë | o lml ots �'k?�� o dg� o b o lml ots fma�� k/aI��k?icy�dgfh�/aLb-k�d�k?aI���/a o dgfh� o �º¼¢\[k s dgfhytfm�Lk/aIdeb<fmaLytlmic~ o dg� o | o lml ots k/aL~�k?lmldg� o ø�iLbede��� o�s bØdg�Lk�d�k s�o &e�/fma o ~9de�'dg� o k/iLy&dgfh�/aÊÅ
U<���QV��L�LW������KMG�/G | o lml ots
U<�KC��1M!J@X��V���	M!JDG ¶4� o | o lml ots �Lk�b¡k/l s�o k�~���fh~ o aIdgfm� o ~���fh�Y�&� o�s b o lm��de�'dg� o |O��bed o ���
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G | o lml ots � k/�'l o k?r o dg� o k/iLy&dgfh�/a�k?ac~9y���� o � k�y $ k���k/fma9lhk�d ots de� lh��� $ k�d�fhdeb� s ��� s�o beb&`G��fhdg�c�?icd o � o y&d��?a�dg� o k?icy&dgfh�?aD�¢��G| o lml ots<s�o �?fhbed ots b-k?a�fhd o � de�'b o lml �/a9k?icy�dgfh�/a7�4fhdg�5|O��bed o ��`�� s �?r�fh~OfmaL� s�o �/fhbed s k�dgfh�/a�fma��¤� s �'k�dgfh�/aOj/jO�
i �G|���bed o � r?k?lmfh~�k�d o b<dg� o fmaI�¢� s �'k�dgfh�?aD`G� s�o b o aIdeb-k'r�f o � �?�_k/iLy&dgfh�/aOj/j�de��| o lml ots `Gk/aL~ s�o y&� s ~�b�k/aL~�Ii � lmfhbg� o b
dg� o a o � k?icy�dgfh�/aº�ùI�G|���bed o � y�lh��b o b¡k/iLy&dgfh�/a>¼Qd#Ü Û�_a`lbhÙ�dKgHf Û�Ö�Å���fhdg��k'bgiLy&y o bebg�ãi�l bek/l o �
o�TJ�+C&JD���	M!JD�/G
i k��G|���bed o � k�bey o�s dek/fmaLb-dg�Lk�dØfhd���k�b�ac��dØ�?fhr o a�bgi1ÿ�ytf o aId-fma��¢� s �'k�dgfh�?a6de� ~ o �Ia o k?a9k/iLy&dgfh�?a Ó
i k��È¢��Ê|O��bed o �üfma��¢� s �'b<| o lml ots de� � s �?r�fh~ o �'� s�o fma��¤� s �'k�dgfh�/a�÷JiLb o y&k�b o y&�?aIdgfma�i o b¡k�d�bed o ��¢��

i � �Ê|O��bed o � k�bey ots dek/fmaLb<dg�ck�d�fhdØ��k�b�ac��d��/fhr o a6k�y&y o �Ldek � l o fmaI�¢� s �'k�dgfh�?a6de�'~ o �Ia o k/a�k?icy�dgfh�/a Ó
i � �K¢��G|���bed o �üfma��¤� s �'bv| o lml o�s dg�ck�dØy ots dek/fma�~ o dek/fmlhb<k s�o ac��d�k�y&y o �cdek � l o ÷GiLb o y&k�b o y&�?aIdgfma�i o b<k�dbed o �¨¢��

¼ i p ùÂÅKpqp � �G| o lml ots-s�o�� i o bedebv|O��bed o � de�
�Ê��bed�k'� o bebek�� o de�'k/iLy&dgfh�?a�k/aL~�� s �?r�fh~ o b<dg� o � o bebek�� oy&�?aId o aId�jO�¼ i p ù�ÅKprp � �È¢��L|O��bed o �üfma��¢� s �'b-k?lml_\[k s dgfhytfm�Lk/aIdeb<�?�_� o bebek�� o ÷icb o y&k�b o y��/aIdgfma�i o bØ� s ���Ç��� ots�o fhd���k�b�fmaId otses i��Ld o ~G�ù�k��G|���bed o � ytlh��b o b-k/iLy&dgfh�?a6��fhdg�L�/iLdØk bgicy&y o bebg�ViIl_bek/l o�Ó icb o y&k�b o<o ac~IbØfma9�¢k?fmlmi s�o �ù � �Ê| o lml o�s<s�o&� i o bedeb<|���bed o �Çde�'y&k?acy o l_k/iLy&dgfh�/a Óù � �K¢�k��G|���bed o �Ç~ o d o y&deb¡dg�ck�d�k/iLy&dgfh�/a��ck�b�k/l s�o k�~��9bedek s d o ~ Ó



ù � �È¢&kI�K¢��G|���bed o � s�o �ViLb o b�j/jc÷�iLb o y&k�b o y&�/aIdgfma�i o b-� s ���ü��� ots�o fhd-��k�b�fmaId otses i��Ld o ~G�ù � �K¢ � �Ê|O��bed o � ~ o d o y&deb�dg�Lk�d�k/iLy&dgfh�/a��Lk�b�ac��d�� o d�bedek s d o ~ Óù � �È¢ � �È¢��G|���bed o � y&k/aLy o lhb¡k/aL~ s�o �'�?r o bØk?icy�dgfh�/aº`Dk?ac~���i � lmfhbg� o b dg� o �¤k�y&d�dg�Lk�d�dg� o k?icy�dgfh�/a�fhby�k/aLy o l o ~�÷JiLb o y&k�b o<o ac~IbØfma9�¤k/fmlmi s�o �
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BDC1E"C&FHG |�i � �ViIaLy&dgfh�/a
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o | o lml ots � s �/�G��b o ~9k/a o&» �If s k�dgfh�?a6~Ik�d o �¤� s dg� o k?icy�dgfh�/a7dg�ck�dØdg� o|���bed o � ¼¢�/a � o �ck?lm���?�_dg� o<Ë icy�dgfh�/a7|���bed o � � ��a ots b�Å�k�� s�o&o ~9de�1j�jO�L¶4� o |���bed o �Çytlh��b o b-~I�/��a�dg� ok?icy&dgfh�?a6k�d�dg��fhb¡�'��� o aId&�
U<���QV��L�LW������KMG�/G ¼ª| o lml ots Å
Ý����	����CI�/G ¶�� o |���bed o �Ç~ o d o y&deb¡dg�ck�dØdg� o k/iLy&dgfh�?a��Lk�b o&» �If s�o ~G�
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G
¢��G|���bed o � ~ o d o y�debØdg�Lk�d�k?icy&dgfh�?a��Lk�b o&» �If s�o ~G�
i �G|���bed o � r?k?lmfh~�k�d o b<dg�ck�d�dg� o �Ifh�/� o bed � fh~��ck�bØ� o d¡| o lml o�s û b s�o b o�s r o � s fhy o �ùI�c¶�� o |���bed o � ytlh��b o b-~I�/��aÉk/iLy&dgfh�/a Ó
s�o �'�?r o b�dg� o k��'�?i�aId¡�/�_dg� o ��fma�aIfmac� � fh~¨  b o yti s fhdg�£[� s ���Çdg� o ø�iLbede��� ots û b�y s�o ~Ofhd � �,y����'�
fhdgfmaL�dg� o ��fhdg�L~ s k?��k?l[�/�_dg� o � fh~9k��'�?i�aId&`k/iL��� o aIdeb¡dg� o | o lml ots û b-be�?i s y o �?�_y s�o ~�fhd � ��dg� o ��fmaIa�fmaL� � fh~9k�� �/iIaId-�
fma�iLb-dg� o y&��� �
fhbebgfh�/adek $�o a��¢� s dg� o k/iLy&dgfh�?a6b ots r�fhy o `fma��¢� s �'b-dg� o ø�icbede��� ots ��fhdg��dg� o ��fmaIa�fmaL� � fh~9dg�Lk�d���fhb��&� o�s � fh~9��k�b�bgicy&y o bebg�ViIl�¼¢�/� o a9fhbebgi o�Ódg��fhb¡�4fmlml �'��bed�lmf $Âo lh� � o ~��?a o r�fhk o �'k/fmlãÅt`fma��¢� s �'b-k?lmlD�Lk s dgfhytfm�Lk/aIdeb<fma9dg� o k/iLy&dgfh�/a��?�_dg� o-s�o bgiIlhd&`Gk/aL~fma��¢� s �'b-dg� o | o lml ots �/� dg� o-s�o bgi�lhd�j�j,k/aL~ s�o�� i o bedeb���fh�^� � ots de�'� s ��k/aIfC¸ o dg� o ~ o lmfhr o�s �9�/�_dg� ofhd o �Ç��fhdg��dg� o ø�iLbede��� ots �

o�TJ�+C&JD���	M!JD�/G
i k��G|���bed o � ~ o d o y&deb�dg�ck�d���fh�?� o bed � fh~��Lk�bØaL��d�� o d-| o lml ots û b s�o b ots r o � s fhy o �¢� s dg� o fhd o � Ó
i k��È¢��Ê|O��bed o � s�o l o k�b o b-dg� o b o yti s fhdg��� s ���üdg� o y s�o ~Ofhd¡�/�[dg� o ø�icbede��� ots �4fhdg�Édg� o �Ifh�/� � fh~J`Lk/aL~�fhdfma��¢� s �'b-dg� o �Lk s dgfhytfm�Lk/aIdeb<k?ac~9dg� o | o lml ots dg�ck�d�dg� ots�o ��k�b�ac� bek/l o ÷ciLb o y&k�b o o aL~�b�fma9�¢k?fmlmi s�o �

i � �Ê|O��bed o � ~ o d o y&deb�dg�Lk�dØaL� � fh~9��k�b��'k�~ o �?a�k/iLy&dgfh�/a Ó
i � �K¢��G|���bed o �üfma��¤� s �'b¡dg� o �Lk s dgfhytfm�Lk/aIdeb k/aL~9dg� o | o lml o�s dg�Lk�d-dg� ots�o ��k�b�ac�'bek?l o ÷icb o y&k�b o
o ac~Ib�fma9�¢k/fmlmi s�o �
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BDC1E"C&FHG |�i � �ViIaLy&dgfh�/a
IKJG�KC&JJ�L�NMOJP�QJSR:M!JJ�+C1TJ��G ¶4� o fmaId o aIdgfh�?a6�?�_dg� o ø�iLbede��� ots fhb¡de�
��aL~9k/aÉk/iLy&dgfh�/a7dg�Lk�d�fmaId ots�o bedeb�Ifh�Y� � ots �º¶�� o¡Ë iLy&dgfh�/a7be��bed o �Çy&k?a��Lk/r o � k/aI�_ø�icbede��� ots b-y��/aLyti ses�o aIdglh�9dg� o k?icy&dgfh�?a�iLbgfmaL�,bgfhd ok�dØk?aI���?a o dgfh� o �
U<���QV��L�LW������KMG�/G ø�icbede��� ots
U<�KC��1M!J@X��V���	M!JDG ¶4� o ø�iLbede��� o�s �Lk�b�k/l s�o k�~���fh~ o aIdgfm� o ~9��fh�Y�&� o�s b o lm��de�'dg� o |O��bed o ���
Z �"�QJ�[]\D���1C��&�^[D�1C&JD�c���	M@G
|�d o �Lb8¢ p i y�k/a � oðs�o � o k�d o ~9k�y&y&� s ~OfmaL��de� dg� o fmaId o aId¡�/�[dg� o<q b o�s �¢���ø�icbede��� ots�s�o&� i o bedeb<|���bed o �Ç�¢� s k/iLy&dgfh�/aLb<�/aÉk
�ck s dgfhytiIlhk s fhd o �Ç� s fhd o � � s �?i��º�
i �G|���bed o � � s �?r�fh~ o b-k'r�f o � �/�_dg� o fma��¢� s �'k�dgfh�?a�� ots dek/fmaIfmac�9de� dg� oðs�o&� i o bed&�
o�TJ�+C&JD���	M!JD�/G
¼%¢ p i Ågk��º¼¢k�d�k/aI�Ydgfh� o Å}ø�icbede��� ots�s�o&� i o bedeb<|���bed o � de�'��� � k�y $ de�
�IfhbØ� s�o r�fh�/iLb<b o l o y&dgfh�?aD�¼%¢ p i ÅgkI�K¢��c|���bed o �Ç� s �?r�fh~ o b<k'r�f o ���/�_dg� o fmaI�¢� s �'k�dgfh�/a s�o&� i o bed o ~�� s�o r�fh�/iLbglh��÷DiLb o y&k�b oy&�/aIdgfma�i o b<k�d�bed o �l¢��¢�k���ø�iLbede��� o�s-s�o �Ia o b4�Ifhb-b o l o y&dgfh�/a�÷Gicb o y&k�b o y��/aIdgfma�i o b-k�dØbed o � i �



�ê´u � ½ Â ³�± ·\¯���¾<¶ ³ ®��=vw�é¬�¶�� u°Þ Â ²  ��®�Â ³ ��D´uàß

�<EGS ö
æGä?átUãF�NlVcKcâtá�S?î EDM�â<M�NcKYNcæGî9êDS?ç�FOì_ä?FINcátS'�cá¡S?NcátUãátUVS?âvMOàVàGF�ì_átEGS áeKcHDS�Å�S?ç�âtFIN ÷ MONcKIFINJS
M�ä?ä/S?â�âtUãNJT�á�EJS â�Kcâtá�S?îAêcKIWeNLátS?ç�NJS?á�ù/CºöpÅ�S?ç�âtFIN6î7M�K,HGà¢M�KYátEGç�S?S,ç�FIàVS?â/x ú âtS?ç ÷ HGà¢MOUãNIWeNcátS?ç�NGS/á
æGâ�S/ç�ù?ï'B-æGâtá�FIî�S?ç ÷ M ú â�S/ç>UVPGS?Ncá�UóòºS?P êLK á�EGS:ö æGä/á�UVFINpVcKcâ�átS?î MONGP ä/FINGNGS/ä?á�S?PÇè<UVátE UVá�ù
M�NGPpVcS?àVàVS?ç ÷ M B-æGâ�átFIî�S?ç6â�S?àVàVUVNGT�âtFIî�S6T�FLFcPGâ6æGâtUVNGT�átEGS¸ö æGä/á�UVFINpVcKcâ�átS?î7ù/C ß S:TIUVéIS�M
òºç�âtá9éIS?çtâ�UVFIN FOì á�EGSgÓ�Ô�ÕÎ%Ñ�Ö Î¥Ï¦Ð Ñ'Ò�â�EGF�è<UVNGT�á�EGS6ö æJä?á�UVFIN|VcKcâ�átS?î�MONGP�átEGSlÅ�S?çtâ�F�NGâ ÷ á�EGS
UVNGä?FIî�HGàVS?á�S�ä?FcFIHDS?ç�MOá�UVFIN PGU¢M�T�ç�M�î P&æGâ�á�â�EJF�è<â9á�EºMOáYátEGS�Å_S/ç�â�F�NGâ�UVNcá�S/ç�M�ä/á9FINGàVK¸è<UVá�E á�EGS
ö æGä/á�UVFIN�VcKcâ�átS?î7ù/C

Universe

AuctionSystem AuctionSystem

Person P1:Person
......

0 =< n 
Pn:Person

AuctionSystem

Person

�ê´z � ½ Â ³�± ·\¯���¾<¶ ³ ®��=vtá ½E³ Âc·@�M®¨· ² �é¬�¶%� z

WeN�átEGUVâ�â�æGêJâ�S?ä?átUVFIN�è-S9HGçtS?â�S?Ncá9átEGS�òºNºMOà¡F�æGá�ä?F�î�S�F�ì á&M�â�ôM]Gï�U C SICVï_M�HGçtS?àVUVî�UVNºM�çtK6éIS?çtâ�UVFIN
F�ì¡átEGS¨Ì}ÍÎ�Í�Ï¦Ð Ñ'Ò'ïGá�EJS4Ó�Ô�ÕÎ%Ñ�ÖcÎ:Ï¦Ð Ñ'ÒÇM�NJP>á�EGS,UãNcátS?çeì MOä?S�F�ì¡átEGS�ö æJä?á�UVFINMVcKcâ�átS?î�ïDM�NGP�á�EGS
î7MONLK�HGçtFIêGàVS?î�âvMOêºF�æGá<á�EGS,ö æGä?átUVFIN�VcKcâ�átS?î ìgFIæGNGP�è<EGUVàVS HDS?çwìªFIçtî�UVNGT�átEGUVâ<á�M�âtô[C

� ¶'®ZÂ-¬�¶�®�â!Æ�ãÀäOËÍå�æ�Ñ�çCç/è!Ê@Ê/åBæaâ�ã�ä!Æ�Ç1È�É¦Ê@Ë
�svlä}�1�������%N0�6�'�b�	�1�!��21�����'e'20�'���1�!��21��d��:ç}�	21�1N-ò�Þ}21�)���1�4����d��821��,6`���20�[�\,.��b�[20�[������21�¤��,6���!�ãÞ
�������6,.�0�¦
���'�'�!��21��� �0���:�!�����0�b��/�/1� ß[��������,.`�����21�6ì���[�0���8���c�'�'��é����j/1����/cò<ç}�}ìj�1+�:�����'��ê|���������(
ç}��20�1N}e�21�[�����/1�����!���0����e'��¦/0���!�1�6,K��ò<�1��/������'��ê|��������(���20�<�0������� �!�1d�,.�Ee'20�¦�0�"��!��21�?���%N1�ë���!���0�b��21�
���'e'20�'���1�!��21�! � v�µ?�k�c���'���_�í�.ìj�1�I�|���%N0�6�'�b�	�1�!��21� ���'e'20�'�_�0�b��21� �_�0`kd��M�1�����%���b�0d',6�k20�
��21�8�1�����%���b�0d',6�'ò[ç<ìj���	�I�.ìj�I�1�����%���b�0��d��ë,.���!`Iç}�6,�,Ed��I/1�!Ê}����/�d`l�0�M�1����21�¤���0��`c���1N�/12���������j���
�'���_�ë,.�1��,.`)e'21�������/1���é�b�	�1����e'���/1��b�0�6,È���1��/¨�1����b��21�g���%N1�ë���!���0�b��21�4���'e'21���_�0�b��20�!
�sv+ë�20çÚ/02��=·������N1��¦ìj�����ì��6����/1����!� Ê}���1�!��21� Þ � v µ4�¨�-���'�����4�6ì��1�¤�'�"��ìM����e'21�'���1�!��20�
ç}�6,�,<d���N1��+�����!24�6ì��P·<�'����d`I�.ìj�?������b��21�¨��`�'�!��� ç<ìj���g�1�����%���b���1N_ìj����"ì��ë�§����	2c,�,6�������j�Ú

//�/�//���'2kå��2�e à ³Ká�²1�6âæ±K  °¦°.ì �"��â1± à á�²&³ ¯ ��¥¦�&� ��ìj21�0,./íd��M��ì��0�1N0��/|d`k�0/1/1���1N
í��0��/?�����/K"N0��+��I�!2�ì�����ì���� �1����/1����b� Ê}���1�!��21���!24d����0����/?�b2I��21�j�������[�!2I�.ìj���'`�'�!��� ���¨�.ìj�
e'���b���	��î%�C/C�C?C
�svMë�20çM���1�¨�sä}�0�'�!21�����[d���������2�N0���Cï��/�d�`��6ì��l�������!��21�?��`�'�!����/0�"�����1N��_��20���������!��20�èÞ � v
µ4�¨�����!��2/1�����ºí6�'��������21��â0��`�	î?�c�_�4N0������	�c,¦������ìj�1���ë��� �b2¨�-,�,.20çÚ�6ì��ã���"��!��21�g��`�'�!��� �b2
������2�N0���Cï���1����/1����b� Ê}��/Sä}�0�'�!21������/1���'���1N4�6ì��¥�'��������������+��������!���	�1��b��21����
�sv:®��g�.ìj�I�1�'�I���c�'�I/0�'�'��'� � �!��20�Z�6ì��Iç}20��/ðí��Kª0���9î��6���1�'��/¨�bçé�����©¨ ñ&)�1�j/S¨!è�a�êK«�òRòK�K«cò¦/02����_���
ì��0+��¨�6ì����'�1���4�����1�����0N����M�6ì��?�bç}2¨���c�'����Þ � vêµ4�¨�.ìj���1â¨�6ì��0��í��Kª0���9îÆ���óñ&)�_���0���4�.ìj�1�
�ì·�����:���0�����',K� ì�����ì��6�������	2c,6�_����}�!2I�.ìj���������!��20�4�\`���!���ò}ç<ìj���	���-�:���¶¨!è�a�êK«�òRòK�K«I���E�_���1���
�.ìj�1���6ì��ì·��'�������j/c�4�6ì��I�'��������21�kçé���.ìg�6ì��ã���"��!��21�º��`�'�b��Ä á 2��0+�20��/���21��e'�0����21��ò�ç}�4ç}�ë,�,
�0���I�6ì���ç}20��/ºí6,6���1+��îée'21���6ì��)Ê}���'�}���-���/
�svtä}�1�g�6ì��ì·��'����í6,6���0+���îI�6ì��ã���"��!��21�g��`�'�!��� ç<ì���ì¨%��«�ì��?/1�����/1���þ�!2�/02��.ìj�1��ò �0��/���20�
21��,6`Iç<ì�����6ì��Ï�������!��21����`�'�b��X/1��!������§�6ì��0�¦���}�6�������1��b��+��)e'21�8�'21�����!�����!Þ � v©µ?�_�6ì����1â
�.ìj�1�)���)�6�:�'��e������!2�ì��0+��I�-,È�'24�6ì��ë�}��2c���'��d��ë,.���!`1



� ¶'®MÂc¬�¶�®SÉôå!Ñ"Ë�È�É Î8ã¶Æ�æ�Ñ�õ��svtµ_ìj�1�)ì����0����gç<ì���Z� ·�����:N0��+�'���1�g�����1������� �!�1d�,.�I��/0�����!� ÊEa
���1�!��21�M�6�¤���0�'��,6`4/0�'�'��'��d���/l���M�.ìj�6�_�0�'�4���c�'�I�1�j/����0�'��,.`4����à ³Ká¶²1�6â ±K  °¦°�ì ����â~± à á¶²&³ ¯ ��¥¦�6� ò
�1��/í��21���'�6�'���l2�e?�.ìj�s�������!��20�k�\`���!��z���'e'20�'�����1NM�6ì����0�'��4�6ì��1�8ì����"ìj�6�l��/0���j�b� Êé���0�b��21�|�6�
��21��+�c,.��/M�1��/M�	e'�b��¥� �	21�¤� �!���1N¨ì����"ìj���z�!2M���j��2c,	 � væµ4��/0������/0���6ì��1�¥�.ìj���	���6�?ç��1�'���
������
�"�M�����b����0���!��20�Ã2	e¨�.ìj� ������b��20�í��`�'�b�� çé���.ì|�6ì�� ·<�'���¨��21�������b��21�j/1���1Ní�!2g���KN1���-,:�.ìj�
�����1�����%���b�0d',6�I��/1����!� Ê}���1�!��20���1��/§� �	21�¤� �!���1N?�b2I�����2-,C�}�1�j/lçé��������,.��/1���6ì��6���1��b��+���!`_�����.ìj�6�
�0���I���-���/

� ¶'®ÁÂc¬\¶'®�ÉrËOÇ	õ�Ñ	ä�æ�ÑæÇ	õ�Ñ�åÌÉ¦È �sv á ìj���	�l�0���¨���1��` ä}�0���!21����Bö �êä}����/1���¿÷[�bN0�1���Cï�0�b��20����ò�20�
ç'�0�'�¦20���!Þ � v©µ?�_�-���������I�.ìj�1�)�.ìj���	���6��21��,.`I21�j�sä}�0�'�b20�_��Bö �ãä}����/1����÷[�bN0�1���Cï�0�b��20�!

��FYçtS�M�àVU6O?S'á�EJS æJâ�S�ä�MOâ�S_ÐKÕ/7146Ñ�Í/��ÑY754.Ñ�3�Ð Î<á�EGS,ö æGä?átUVFIN�VcKcâ�átS?îøî9æJâ�á-UãNcátS?ç�MOä?á<è<UVá�E�âtFIî�S
3�B-æGâtá�F�î�S?ç#ø â�B-ç�S?PJUãá�õ
ç�TLMONGU6O�M�átUVFIN�5<NGF�áDìªæGçtá�EGS?ç�PGS/á�M�UVàVS?P_ï/á�EGUVâ�è<UãàVà�êºS¡MðNGS?è¸ä?F�Ncá�S'�cá�S?Ncá�UVáeK
á�F9êDSYM�PJPGS?P6á�F9átEGS�Ó ÔjÕ�Î%Ñ�ÖcÎ)Ï¦Ð Ñ'Ò'C

� ¶'®¨Âc¬�¶�®dæ�Ñ	ä�õ�Ç	ùsÉ¦ÈKÑ�ú �svEë¥21çk�ë�:�.ìj���'���0����ì42	e��1�¨���!��� ������e�21�'����/]Þ � vãµ4���6ì����0âI�.ìj�1�
�.ìj�Yä}�0�'�b20�_��Eì��c�[�!2 N0��+�[�.ìj� ������b��20���\`���!������'���1�	��ì���'���!���'���cò��6ì��0���6�}�'21���:����e'21�'���1�!��20�
21�|ì�20çî�!2¨������e'21�'�w�.ìj�g�����0����ì�e'20���1����b��20����/|���b��¥�9�}e'20���Kª1�0�[�\,.��òþd`�â1�`cç}20��/c��20��d�`
���1�!��N021�����'��ò}�1�j/4���¨�6ì��6�[,6�c�'�}���c�'��ç<ìj����ì¨�1���¥�.ìj�����1�!��N021�����'���1��/�ìj21ç|�1�	���6ì��`_20�bN0�1���Cï��/I���
�Iì�������0����ì�`1

û�üÛÀc®O ½E± Àc®��M®"¯ ³ ¶�}®�Â ±�# Â-¬ ³± ·\¯k¬ ³?³ ªE®�®�¯}°|· ²�³ ¬�¶%� z �<EGS,HºM�çtá�U¢M�à�ìªç�MOTIî�S/NLá<FOì�á�EGS
éIM�çtUãF�æGâ-PGU¢M�TIç&M�î�â�HGç�FcPGæJä?S?P>è<EGUVàVS S��ÊMOî�UVNGUVNGT'á�EJS æJâ�S'ä�M�âtS?â MOç�S�M�á-á�EJS S/NGP6HGæGá<á�F�TIS?átEGS?ç�C
�<EGS�çtS?â�æJàãá�F�ì<á�EJUãâ,à¤MOâ�áYMOä?á�UVécUVáeK>UVâ�â�EJF�è<N¸UãN¸átEGS�ìªF�àãàVF�è<UVNGT�HGUVä?á�æGçtS?â�CE�<EJS4� MOá�Mdý
UVS?è�Uãâ
TIUVéIS/N�òDç�â�á�ïcìªF�ç-ìªFIçtî7MOá�á�UVNGT'çtS�M�âtFINGâ�C

Ã ²"��² £½¥¦ �§

Address

Auction_Id

Auction_Info

id: Auction_Info -> Auction_Id
view: Auction_Info -> Auction_ViewÓ

Auction_View

Criteria

Session_Key

Identificationok: Credit_Transfer_Detail

Credit_Transfer_Detail

address: Registration_Info -> Address

Registration_Info

ok: Registration_Info

ok: Auction_Registration_Info

Auction_Registration_Info Message
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Universe

CreditOrganization

AuctionSystem

Person

P1:Person ......�
0 =< n 

Pn:Person

Mail

AuctionSystemMail

CreditOrganization

Person

%% buy item under auction
�
CUSTOMER_JOIN

�
_AUCTION

AS_S
�

HOW_AUCTION
CUSTOMER_B ID
AS_B
�

ID_OK
AS_B
�

ID_TOO
�

_LOW
�

AS_NO_C
�

REDIT_FOR
�

_B ID
CUSTOMER_POST

�
_MESSAGE

CUSTOMER
�

_LEAVE_AUCTION

%% sell item by auction
�
SELLER_REGISTER_AUCTION
AS_A
�

UCTION_REGISTERED
AS_N
�

OT
�

_ACCEPTABLE
�

_AUCTION_REGISTRATION_INFO
SELLER_POST

�
_MESSAGE

SELLER_CANCEL
�

_AUCTION
AS_A
�

UCTION_CANCELLED
�

AS_A UCTION_CANNOT_BE_CANCELLED

AuctionSystem Mail

%% buy item under auction
�
%% sell item by auction, close auction
�
AS_S END_MESSAGE

CreditOrganization

%%  increase credit 
�
AS_TRANSFER_CREDIT
CO_TRANSFER_OK
CO_TRANSFER_FAILED

%%  buy and sell goods by auction
�

USER
�

_ENROLL
AS_E
�

NROLLED
AS_N
�

OT
�

_ACCEPTABLE
�

_REGISTRATION_INFO
CUSTOMER_EXIT

�
CUSTOMER_LEAVE

%%  identify user
�

USER
�

_IDENTIFY
AS_I
�

DENTIFIED 
AS_N
�

OT
�

_IDENTIFIED_PLEASE_ENROLL

%%  increase credit 
�

CUSTOMER_INCREASE_CREDIT
AS_I
�

NCREASED_CREDIT
AS_N
�

OT
�

_ACCEPTABLE
�

_CREDIT_DETAIL
AS_N
�

OT
�

_INCREASED_CREDIT

%% search item
�

CUSTOMER_SEARCH_ITEMS
�

AS_S HOW
CUSTOMER_GO

�
_BACK

CUSTOMER_REFINE_SEARCH
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%% buy item under auction, sell item by auction, close auction
-
AS_S
.

END_MESSAGE(Address,String) 

%%  buy and sell goods by auction
-
USER
/

_ENROLL(Registration_Info)
AS_E
.

NROLLED(Registration_Info,Identification) 
AS_N
.

ON
0

_ACCEPTABLE
1

_REGISTRATION_INFO(Registration_Info)
C
2

USTOMER_EXIT(Session_Key)
C
2

USTOMER_LEAVE(Session_Key)

%%  identify user
-
USER
/

_IDENTIFY(Identification)
AS_IDENTIFIED(Identification,Session_Key) 
AS_NOT

0
_IDENTIFIED_PLEASE_ENROLL(Identification) 

%%  increase credit 
-
C
2

USTOMER_INCREASE_CREDIT(Session_Key,Credit_Transfer_Detail)
AS_T
.

RANSFER_CREDIT(Credit_Transfer_Detail) 
CO_T
2

RANSFER_OK
3

(Credit_Transfer_Detail) 
CO_T
2

RANSFER_FAILED(Credit_Transfer_Detail) 
AS_INCREASED_CREDIT(Session_Key)
AS_NON

0
_ACCEPTABLE
1

_CREDIT_DETAIL(Session_Key,Credit_Transfer_Detail)
AS_N
.

OT
0

_INCREASED_CREDIT(Session_Key)

%% search item
-
C
2

USTOMER_SEARCH_ITEMS
4

(Session_Key,Criteria)
AS_S HOW(Session_Key,List(Item_View))
C
2

USTOMER_GO
0

_BACK(Session_Key)
C
2

USTOMER_REFINE_SEARCH(Session_Key,Criteria)

%% buy item under auction
-
C
2

USTOMER_JOIN
0

_AUCTION(Session_Key)
AS_S
.

HOW_AUCTION(Session_Key,Auction_View)
C
2

USTOMER_B ID(Session_Key,Auction_Id,Int)
AS_B ID_OK(Session_Key,Auction_Id,Int)
AS_B ID_TOO

0
_LOW
0

(Session_Key,Auction_Id,Int)
AS_N
.

O
0

_CREDIT_FOR
0

_B ID(Session_Key,Auction_Id,Int)
C
2

USTOMER_POST
0

_MESSAGE(Session_Key,Auction_Id,Message)
C
2

USTOMER_LEAVE_AUCTION(Session_Key,Auction_Id)

%% sell item by auction
-
S
5

ELLER_REGISTER_AUCTION(Session_Key,Auction_Registration_Info)
AS_A UCTION_REGISTERED(Session_Key,Auction_View) 
AS_N
.

OT
0

_ACCEPTABLE
1

_AUCTION_REGISTRATION_INFO(Session_Key,Auction_Registration_Info)
S
5

ELLER_POST
0

_MESSAGE(Session_Key,Auction_Id,Message)
S
5

ELLER_CANCEL_AUCTION(Session_Key,Auction_Id)
AS_A UCTION_CANCELLED(Session_Key,Auction_Id)
AS_A UCTION_CANNOT_BE_CANCELLED(Session_Key,Auction_Id)

%% buy and sell goods by auction,  identify user
-
is_Registered(Registration_Info, Identification)

%% buy and sell goods by auction, identify user,  increase credit , search item
-
%% buy item under auction, sell item by auction
-
is_Identified(Identification,Session_Key)

%% increase credit ,buy item under auction, sell item by auction, close auction
-
credit(Identification): Int6
%% search item, buy item under auction, sell item by auction, close auction
-
infoAbout(Auction_Id):  Auction_Info

AuctionSystem
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]fc�pTl�Y\dM]fo�cMjZqZa"l"j{Y�d9]�WZl�]}_�pZ|\lB_�qs~�_�dZj9a"c�ds[fY\jZl"o�l"j � WsY�|\l	|\cMc�`MY\dZk��&c�oX]fWsl�mZofcemTl�of]fY\l"[��J_�dsj
]fWZlgceofY\k�Y\dT_�|JqZ[�lgaB_�[�lgpT_�[�l"j�[fm�l"a"Y�hTa�_�]fY\ced�y�_�wnp�lgyncMjZY�hTl�j�pMw�o�l,�Tl"a�]fY\dZki]fWZlrpTl�]f]fl�o^Y\dM�
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dZl � qZ[�l�aB_�[fl	pT_�[�l"j�[�mTl"a�Y;h�aB_�]�Y�ced�ofl�mTceof]fl�j�Y\d�uMl"a�]B��t^��½Z�
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Universe

CreditOrganization

AuctionSystem

Person

P1:Person ......�
0 =< n 

Pn:Person

Mail

AuctionSystemMail

CreditOrganization

Person

%% browse auctions
�
CUSTOMER_SEARCH_AUCTIONS
AS_S HOW
CUSTOMER_GO

�
_BACK

CUSTOMER_REFINE_SEARCH

%% buy item under auction
�
CUSTOMER_JOIN

�
_AUCTION

AS_S HOW_AUCTION
CUSTOMER_B ID
AS_B ID_OK
AS_B ID_TOO

�
_LOW
�

AS_NO
�

_CREDIT_FOR
�

_B ID
CUSTOMER_POST

�
_MESSAGE

CUSTOMER_LEAVE_AUCTION

%% sell item by auction
�
SELLER_REGISTER_AUCTION
AS_A UCTION_REGISTERED
AS_NOT

�
_ACCEPTABLE
�

_AUCTION_REGISTRATION_INFO
SELLER_POST

�
_MESSAGE

SELLER_CANCEL_AUCTION
AS_A UCTION_CANCELLED
AS_A UCTION_CANNOT_BE_CANCELLED

AuctionSystem Mail

%% sell item by auction, close auction
�
AS_S END_MESSAGE

CreditOrganization

%%  increase credit , decrease credit
�
AS_TRANSFER_CREDIT
CO_TRANSFER_OK
CO_TRANSFER_FAILED

%%  buy and sell goods by auction
�

USER
�

_ENROL
AS_E NROLLED

AS_NOT
�

_ACCEPTABLE
�

_REGISTRATION_INFO
CUSTOMER_EXIT

CUSTOMER_LEAVE

%%  identify user
�

USER
�

_IDENTIFY
AS_IDENTIFIED 

AS_NOT
�

_IDENTIFIED_PLEASE_ENROL

%%  increase credit 
�

CUSTOMER_INCREASE_CREDIT
AS_INCREASED_CREDIT

AS_NOT
�

_INCREASED_CREDIT

%%  increase credit,  decrease credit 
�

AS_NOT
�

_ACCEPTABLE
�

_CREDIT_DETAIL

%%  decrease credit 
�

CUSTOMER_DECREASE_CREDIT
AS_INCREASED_CREDIT

AS_NOT
�

_DECREASED_CREDIT
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%% buy item under auction, sell item by auction, close auction
À
AS_S
Á

END
Â

_MESSAGE
Â

(Address,String) 
Ã

%%  buy and sell goods by auction
À
USER
Ä

_ENROLL
Å

(Registration_Info)
Ã

AS_E NROLLED(Registration_Info,Identification) 
Ã

AS_N
Á

OT
Æ

_ACCEPTABLE
Ç

_REGISTRATION
Â

_INFO
Å

(Registration_Info)
Ã

C
È

USTOMER
É

_EXIT(Session_Key)
Ã

C
È

USTOMER
É

_LEAVE(Session_Key)
Ã

%%  identify user
À
USER
Ä

_IDENTIFY
Ê

(Identification)
Ã

AS_IDENTIFIED(Identification,Session_Key) 
Ã

AS_N
Á

OT
Æ

_IDENTIFIED
Ê

_PLEASE
Ë

_ENROLL
Å

(Identification) 
Ã

%%  increase credit 
À
C
È

USTOMER
É

_INCREASE_CREDIT(Session_Key,Credit_Transfer_Detail)
Ã

AS_INCREASED_CREDIT(Session_Key)
Ã

AS_N
Á

OT
Æ

_INCREASED
Å

_CREDIT
Ì

(Session_Key)
Ã

%%  decrease credit 
À
C
È

USTOMER
É

_DECREASE_CREDIT(Session_Key,Credit_Transfer_Detail)
Ã

AS_N
Á

OT
Æ

_ENOUGH
Å

_CREDIT
Ì

(Session_Key)
Ã

AS_DECREASED_CREDIT(Session_Key)
Ã

AS_N
Á

OT
Æ

_DECREASED
Â

_CREDIT
Ì

(Session_Key)
Ã

%%  increase credit, decrease credit 
À
AS_N
Á

OT
Æ

_ACCEPTABLE
Ç

_CREDIT
Ì

_DETAIL
Â

(Session_Key,Credit_Transfer_Detail)
Ã

AS_TRANSFER_CREDIT(Credit_Transfer_Detail) 
Ã

CO_T
È

RANSFER
Ì

_OK
Í

(Credit_Transfer_Detail) 
Ã

CO_T
È

RANSFER_FAILED(Credit_Transfer_Detail) 
Ã

%% browse auctions
À
C
È

USTOMER
É

_SEARCH_AUCTIONS
É

(Session_Key,Criteria)
Ã

AS_S
Á

HOW
Î

(Session_Key,List(External_Auction_View))
Ã

C
È

USTOMER
É

_GO
Æ

_BACK(Session_Key)
Ã

C
È

USTOMER
É

_REFINE
Â

_SEARCH
Â

(Session_Key,Criteria)
Ã

%% buy item under auction
À
C
È

USTOMER
É

_JOIN
Æ

_AUCTION
É

(Session_Key)
Ã

AS_S HOW_AUCTION(Session_Key,Auction_Info)
Ã

C
È

USTOMER
É

_B ID
Ï

(Session_Key,Auction_Id,Int)
Ã

AS_B ID_OK(Session_Key,Auction_Id,Int)
Ã

AS_B
Á

ID
Ï

_TOO
Æ

_LOW
Æ

(Session_Key,Auction_Id,Int)
Ã

AS_NO
Æ

_CREDIT_FOR
Æ

_B ID(Session_Key,Auction_Id,Int)
Ã

C
È

USTOMER
É

_POST
Æ

_MESSAGE(Session_Key,Auction_Id,Message)
Ã

C
È

USTOMER
É

_LEAVE
Â

_AUCTION
É

(Session_Key,Auction_Id)
Ã

%% sell item by auction
À
S
Ð

ELLER_REGISTER_AUCTION
É

(Session_Key,Auction_Registration_Info)
Ã

AS_A
Á

UCTION
É

_REGISTERE
Â

D(Session_Key,Auction_View) 
AS_NOT

Æ
_ACCEPTABLE
Ç

_AUCTION
É

_REGISTRATION_INFO(Session_Key,Auction_Registration_Info)
Ã

S
Ð

ELLER_POST
Æ

_MESSAGE(Session_Key,Auction_Id,Message)
Ã

S
Ð

ELLER
Â

_CANCEL
Ñ

_AUCTION
É

(Session_Key,Auction_Id)
Ã

AS_A UCTION
É

_CANCELLED(Session_Key,Auction_Id)
Ã

AS_A
Á

UCTION
É

_CANNOT
Ñ

_BE
Â

_CANCELLED
Ñ

(Session_Key,Auction_Id)
Ã

%% buy and sell goods by auction,  identify user
À
is_Registered(Registration_Info, Identification)

%% buy and sell goods by auction, identify user,  increase credit , decrease credit,
À
%% browse auctions, buy item under auction, sell item by auction
À
is_Identified(Identification,Session_Key)

%% increase credit , decrease credit,buy item under auction, sell item by auction,  close auction
À
credit(Identification): IntÒ
%% browse auctions, buy item under auction, sell item by auction, close auction
À
infoAbout(Auction_Id):  Auction_Info
Ó
%% browse auctions, buy item under auction
À
selected_Auctions: Set(Auction_Id)Ô
%% browse auctions
À
search_History: Stack(Criteria)Ô
time: Time
Õ
last_Action(Session_Key): Time
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AddressMessage

Auction_Id

Auction_View

Criteria

Session_Key

Identification

Auction_Info

id: Auction_Info -> Auction_Id
view: Auction_Info -> Auction_ViewÙ
status: { closed, active, waiting_to_start}Ú
high_Bid:Auction_Info -> Int
high_Bidder:Auction_Info -> identitification
add_Message:Auction_Info x  message -> Auction_Info
seller:Auction_Info -> identitificationÚ
start_price: Auction_Info -> IntÚ
reserve_price: Auction_Info -> Int
minimun_Bid: Auction_Info -> Int

satisfies: Auction_Info x  CriteriaÚ
joined: Auction_Info x Session_Key
Û

address: Registration_Info -> Address

Registration_Info

ok: Registration_Info

ok: Auction_Registration_Info

Auction_Registration_Info

ok: Credit_Transfer_Detail

Credit_Transfer_Detail

amount: Credit_Transfer_Detail -> Int

Search_History

Stack(Criteria)
Ü

one_Hour_differ: Time x Time

Time
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