
1

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� �

�������! "���!#%$&#' "��()�+*��-,
�/.10�243657�! 98-:�,����

;�< = >@?@< A"B4CED9FGAG?

HGAGIJ< KEL6?�M9N"O�P'Q6IJIRAG?�STAGO HEUWV�X AGIYA
HGQ6IJIRAG? VZAGIRAEV�X�AG?6[9\9\9[

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ]

^�_6`Gacb d
egfihWjWkml jWk
ngoEp�q r s@r t r uZs6vws�xzyZ{ |~} } r q r ��r pw� vws��
n��6u~t r ��|~t r uZsw�~�mpw� �Z{ p�r �@�6�Gr t��6�z� �6uwxwpw{ { pws

egfihWjWkml jWkZ�"� � jWk�l � jW� l j��T��� l ���G� jTjWk�l ��� �Z�Z� �WkZh
nR��t |Zs�xw|Z� xZ� �W�z� �¡vw�R|w�wpws¡t pws�uZ� r pws¡t r pw� t pws6oEp¡} r �Zs
nR¢ s�|Z{ £�} p¡¤�oEp¡} r �Zs9|Z�Y¥�p�r }�¦�r pw{���uZs9�z§�����¢�¨6§�¤��W�z�

e4© k�l jW� �"�~l � �"k�ª�«��W¬EjW� � � jE� �WkZh
ngWr �Z�w{ p¡��pw{¡�~r �@�¡t�|Zv@qT® s¡t pw� |Z¯ t r uZs�pws
nR¢ �W�z� �¡vw�T® s¡t pw� |Z¯ t r uZs¡}��9uwxwpw{ { r pw� vws��
nR��¦w� p��@��|Z¯ t p
ng® s¡t pw� |Z¯ t r uZs¡}�¦�|~t t pw� s

e4°�� l jW� � l �W� ±�jW� ²�jT� �Z³WkT� ª

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ´

µ�a9¶Y· ¶Tdc¸9·�_J¹'º6¸z_"d�»
¼¾½ AG?z¿"AEÀ6?@< > >GÁ�ÀGAGKWXz< V�XzKG< SWÂWXzÃE= L6?6B9AE>@< KG< AG? X
¼JÄ4Å AG? Å A"À6?@< > >9>@ÆG?9VZAGÂG?zÇGKWX AG? VZSWÂG< A"B6= < SWÂEA
H9< SWÂWX È'AG< VZAGK

¼RÉ AG? VZSWÂG< A"BGAGK"AJÊTQ6? VZSWÂGÇGK"ÀGVwVZSWÂWÈ'AG?@F9ÇGKGÃZX AJIJ< X
ÇGKWX�AG? VZSWÂG< A"B6= < SWÂEAGK É AG? V�X Ë6K"B6KG< VcÌEQ6KÍÁcÀ9AGKTX�AGK

¼¾Î < SWÂWXGÌEQ6= = V�X�Ë6K"B6< ÀYÏYL Å AG?zF9?�ËGÀ6K"L6KWX@M
Ð ÁÑKRL9ÀGAGKWX6STL6KRVZLEURÀGQ¾Q6?zK"Q6Ò Ò Ò Ó
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Ü&Ý � kÞfihEjWk�li���"kWk�jT� hEjWk�ª@l ß"kZ¬E� hàf��~l � �"kTjWk��"��ª@� áW³W� jWk

¼ ÁÑÇWX Q6K"Q6IJ< A
Ü&Ý � kÞfihEjWk�li«Ñ�ZâRkT� �T³�läã jT¬WjE�Gå��"� ¬WjE� �WkZhÍkT�W�Z³W�w�"«'«cjWk

¼¾æ Q6IJIJÇGKG< ÃTL"X@< Q6K
Ü fihWjWkml jWkÑ���G«Ñ«Ñ�WkT� ²�� jW� jWkÞ²m�W� ±�jW� l jT� � l jWkç � �GèW� jE«Ñ� é�ª��WkZh
Ü&ê �"«Ñ«Ñ�WkT� ��� l � �"k�jE� � �"� h�liáWèTjW�E��ª@ëmkT�Z³W� �"kTjWkì �W�Z³W� � �Z³�l jWkZ�"��ª@l �"��ª¡�Z³

¼¾í IYÀ9A Å ÇGK"ÀGV�îEÇ"ÀGAGÂ"D6?@< À9ÃTAG< X
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Ü f��¡l � �"kTjWk�jW� � �"� hEjWk�¬"�W� �Z³cú'j�l ³T�W¬EjWkZ�"�m� � ���
Ü&ê jT� kZjÑjT� hEjWk�ª@l ß"kZ¬E� hWjûf��¡l � ±�� l ß�l

¼¾ü < AG?�L6?�SWÂG< VZSWÂ"AÍÁÑK"Q6?�B6K"ÇGK"À
Ü&ý jWkW��l ²�l èTj�²�� jW³W�WkZhÍ¬Wjm� � kT� jW� l ¬E� � jW�¡l j�hEjW� � �Z³ml j�l jf�èW³Zß"kThE� h"�wjT� l jWkÞ²w��� ª¡�Z³TjWkÑþÍèTã jW�¡l jWk

¼¾æ Q6IJIJÇGKG< ÃTL"X@< Q6K
Ü f�� ª9f���� � �m� ±�jW� � �"³W� jWk�¬E� jWk�l ¬EjW�EúÑjml ³Z�E¬WjWkT�"��� � ���
Ü ì �W��ª@ëmkZ�Z³E� �"kTj ê �"«'«Ñ�WkT� ����l � �"k
Ü&ê jT� kZj�úÑéEh"� � �Z³W�wjT� l ÿWjT� kTjWkûf���� l � �Wh'�Gè�²m�W� jW³WkTjWk
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¼¾ü < V�X�Q6?@< VZSWÂ Å A"B6< K"À"X9VwAGÂG?zÇGKWX�AG? VZSWÂG< A"B6= < SWÂEA
ü AG?�L6K"ÀGAGÂ"AGKEV�È'AG< VwAYL6K��¾ÇG= X@< LGÀ9AGKTX�AGKEV�UWV�X AGIYA

¼ N"? V�X�AJ¿"AGKGÇWX îEÇGKEÀ¾BGAEVcÁ�ÀGAGKWX�AGK Å A"À6?@< > > V'< KYB9AG? æ	�
Ü ��l �G� ��j'åw� ð�� jW� �WkZh'�"��� © kml jW� � � hWjWk�²û¬WjE��f hEjWk�l jWk
Ü fihWjWkml jWk'«�� lä� k�l jW� kTjWkÑ� �EhE� ª¡�Z³TjWk�úÑ�E¬WjW� � jWk
Ü�
 jW� l jT� � l j�ªÞ°�jW� kTjWk�¬"�W� �Z³ ê �G«Ñ«Ñ�WkT� ��� l � �"k¼�� È'AG< X A Û Â"LGVZARB9AG?GÁcÀGAGKWX�AGKJ< I ¿"AG? AG< SWÂÍÌEAG? X AG< = X�AG?
HEUWV�X AGIYA� � KE> Q6?@IYL"X@< Q6KEVwV�UWV�X�AGI��6N"O�PÑQ6IJIYAG?�SZA
Ü&ê �"«Ñ«Ñ�WkT� ��� l � �"kWÿ 
 jW� ³Z�"kT¬"� �WkZhEjWk�� « 
 �"� ¬EjW� hG� �WkZ¬
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¼ HEX�LEX@< S�Á�ÀGAGKWX VWM
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¼ �¾Q Å < = AÍÁcÀ9AGKWX V
Ü fihWjWkml jWkTÿW¬E� jÞ²w��� ª¡�Z³TjWk��6«�hEjWèW�WkZhEjWk'«�� hG� � jE� jWk��é"kWkZjWk
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¼¾æ = LGVwVT< >@< îE< AG?@ÇGK"À¾L6KGÂ"L6K"BJB9AEV'< KWX AG?@K"AGK��JQ9BGAG= = V
¼ CEA"L9SwX@< ÌWAÍÁcÀ9AGKWX V
Ü fihWjWkml jWkTÿW¬E� j��"��� èTj�ª@l � «Ñ«Þl j��T�Z³W� á�ª@ª¡jW� � jT� ²�jèZj�ª�l � «'«Þl jû±~�"� ¬Ej�� � kT� jW� l jûf��¡l � �"kTjWkû±�jW� � � �Z³�l jWk
Ü&ê jT� k�jT� hEjWkTj�ªÞ� �WhE� ª~�Z³Zjmª � jW� l «c�E¬EjW� �
Ü �ZjW³E�EjT� k�� �W�Z³Tj�ª�úÑ�E¬WjW� �Z¬EjW�G�ZáWk�ª@l � � �Z³TjWk'© k�l jW� � � hEjWk�²

¼¾½ AG= < Å AG? L Å = AÍÁ�ÀGAGKWX V
Ü fihWjWkml jWk'«�� l jT� kTjW«-jT� hEjWkZjWk'� �EhE� ª¡�Z³TjWk���jW� l «��W¬EjW� �
Ü�� jW� f hWjWkml���jE� � jT�Z³WkTj�l ��ª~jT� kZj'kZßE�Z³�ª@l jWk��G�"kT¬"� �WkZhEjWkTÿ
� kZ¬WjE«!jW� ±�jW� ª��Z�Z³ml ¬WjWk��"�~l �ZjW� � jWk � ��ª@l �"kT¬àª~jT� kTj�ª��ë�ª@l jW«-� k�jT� kTjWkû�ÞáWk�ª¡�Z³TjWk�ª@��jW� l jWk � � jW� ²m��ª@l �"kZ¬%²m�áWèZjW� � áW³W� jWk
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¼ �¾Q9BGAG= =W>@ÆG?6AG< KEAGKYBGAG= < Å AG?�L Å = AÍÁcÀ9AGKWX
¼ ¿ ½ � V�X�AGÂWX9>�ÆG?z¿"AG= < AWÌWAEV�� ½ AEVT< ?�AEV�� � KWX AGKWX@< Q6KEV
¼ ¿"AG= < AWÌEAEV
Ü ��� ª@ª¡jWk�¬Ej�ª6f hWjWkml jWk'áWèTjW� ª~jT� kZj���jW� l
Ü © « f�� � hEjW«�jT� kZjWk��"� ªû� �EhE� ª¡�Z³Tj�ª�úÑ�E¬WjW� ��� �"� «Ñ�W� � jW� l

¼¾½ AEVT< ?�AEV
Ü �gáWk�ª¡�Z³ZjÑ¬Wj�ª6f hWjWkml jWk
Ü�� ��ª@l �"kZ¬Í� kWkTjW� ³Z�"� èûª¡jT� kTj�ªû� �WhE� ª~�Z³TjWkcú'�W¬EjW� � ª~ÿE¬WjWk¬WjW� f hWjEk�li³ZjW��èTjT� � áW³W� jWk'«céE�Z³�l j

¼ � KWX�AGKEVT< Q6KEV
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¼�� ÇGK"Ë9SWÂEV�X�M ü < À6ÂG= AWÌEAG= O ÁÑKEL6= UWVZAJÇGKEB ½ AEVT< À6KÍÌEQ6K
�4ÇG= X@< LGÀ9AGKTX�AGKEV�UWV�X AGIYAGK

¼JÄ4Å9ù A"ÃZX�Q6?@< AGKWX@< AG? X A��JAWX@ÂEQ9BGAGKRVT< K"B4KG< SWÂWX
L6ÇEVT?�AG< SWÂ"AGKEBJ>@ÆG?	�4ÇG= X@< L9ÀGAGKWX AGKEV�UWV�X�AGIRA

¼�� < AG= M ½ A"ÃWQ6IYFGQGVT< X@< Q6KYAG< KEAEV'ÃWQ6IYF9= A�?TAGKRHWUWV�X�AGIRV
< KÍÁ�À9AGKWX AGK�6CEQ6= = AGKJÇGK"B Ä ?�ÀGL6KG< VZL"X@< Q6K"AGK

¼ ¿"AG< VTF9< AG= A9M
Ü úÑ�W¬EjW� � � jW� �WkThR«�� l��Z� jT� kZjE«@�A�GúÍ°
Ü �GúÍ° �@Ý � ��jT� l jW� �WkThWjWkû��� j�ú Ý �T��f � ÝCB �GúÍ°
Ü 	wj�ð�l �TjW� � èZ� ª~� jW� l j 
 jW� � �"³W� jWkû��� j �c�E� �
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�EDGF��"Øzõz¹'º6¸z_"d�¸z_6ÙH=6×6¸zb b · ¸zõ�Øz_Gº
¼RÉ AG? VZSWÂG< A"BGAGK"A'ÁÑKEVZË"X îWARL6ÇE>9B6< AEVZAGIJIYA Å < AWX
Ü f�� ª ý jT� ªCT� jW�T³T� jW��Kmf�� èTjT� l jWkû±~�"k ý jW� hWjWkml � ÿ ç �WhEhE�

¼RÉ AG? È'AGK"B9ÇGK"ÀYÌWQ6K í �MLTO æ = LGVwVZAGK"B6< L9À6? L6IJIYAGKîEÇG?	�¾Q9BGAG= = < AG?@ÇGK"ÀYÌWQ6KÍÁ Å ÂEË6K"À6< À6ÃTAG< X AGKîZÈÍ< VZSWÂ"AGKÍÁ�À9AGKWX AGKJÇGK"B ½ L"X�AGKEQ Å9ù AGÃwX�AGK
¼RÉ AG? È'AGK"B9ÇGK"À¾BGAEV�HEX AG?�AEQ"X U"F"V

agent
îEÇG?

æ AGKGKWîWAG< SWÂGKGÇGK"ÀYÌWQ6KÍÁ�ÀGAGKWX AGK
• entity

ÃTAGKGKWîWAG< SWÂGK"AWX ½ L"X AGK"Q Å9ù A"ÃZX�A
¼ON > >�AGKWX@= < SWÂ"A �¾ATX@Â"QGB9AGKRV�X AG= = AGKYBGAGKRH"AG? Ì"< STARB9AEVÁ�ÀGAGKWX�AGKRB9L6?
¼¾æ AG< K"A � KWX AG?�L9ÃZX@< Q6KEVTIRQ9BGAG= = < AG?@ÇGK"À
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¼JÄ KG= < K"AGO@P ½ O H9ÂEQ6F Å AEVT< X îZX6AG< KEAGKRH9ÂEQ6F9O Á�ÀGAGKWX AGK�B9AG?6P ½ O ;�ÆGKEVZSWÂ"ARVZAG< KEAG? æ ÇGK"BGAGKÍÌEAG? È'L6= X AWX
¼ HGAG? Ì"< STAEVWM
Ü ��� è�l jmª�jT� kZjÍèZj�ª�l � «'«Þl j�� ���
Ü ��� jm±�� jW�W����ª�l jml jT� kTj�� ���
Ü&ê �"��� j'èTj�ª�l � «Ñ«ûl j�� �

¼¾½ AG?zIRAGKEVZSWÂG= < SWÂ"A æ ÇGK"B9A Å AGK"ÇWX îZX6AG< KEAGKYP ½ OÁcVwVT< V�X�L6KWXGÁ�ÀGAGKWX AGK�9B9AG?9>@ÆG?z< ÂGKYB6< AJN"< KGÃTË6ÇE> A
AG?@= A"B6< À"X

¼ ¿"AG< VTF9< AG= M ½ ÇJÂ"LGV�X��E\4N"ÇG?�Q4¿GÇEB9ÀGAWX�� Å AEVZQ6?�ÀGAJIJ< ?AG< K"AGK
	9\
�TL6ÂG? ARH"L6IJF9= AG?zIJ< X æ < I ;�< = B9AGÒ Ò Ò
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<<agent>>

CDAssistant

<<agent>>

CDShopAgent

+sell(cd:CD, condition :PaymentCondition)
+hasCD(cd:CD) : boolean
+getPrice(cd:CD) : Price

<<entity>>

CD

-title : String
-author : String

Price

-value : int

<<entity>>

PaymentCondition

-cardNumber : int
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¼RÉ Q6? X�AG< = AÍÌEQ6KÍHEX L6K"BGL6?�B6O í �ML
Ü f�� � hWjE«cjT� kû±�jW� ª�l ß"kT¬"� � �Z³TjW�G�WkZ¬'�"�¡²~j3�l � jW� l jE�E��l �"kZ¬E�"� ¬
Ü 	w�W�"� � �6k�l jW� ª@l á�l ²m�WkZhR«�éWh"� � �T³

¼¾Î L9SWÂWX�AG< = A
Ü �cjW� � kThWjûf���ª~¬"� �Z�Z�¡ª@ª�l ß"� �wj
Ü f�èWèT� � ¬"�WkZh%±~�"kÑ�ZjE� ±�� �wj�ª��"���äú'j�l ³Z�E¬EjWkÑ�WkZhEjWkT�"�
Ü © k�l jW� �"�~l � �"k�ª�«��W¬EjW� � � jE� �WkZh%ª¡�Z³m��� jW� � h
Ü ��jT� kZj�úÑ�E¬EjW� � � jW� �WkZh ±~�"k � � jW� jWk�jT� kTj�ª6fihEjWkml jWk

¼¾½ AG?��9?�AGK"BJVZSWÂEAG< KWXz< KJC"< SWÂWX@ÇGK"À í �MLTO�N"? ÈÑAG< X�AG?@ÇGKEÀ
îEÇYÀ9AGÂ"AGK�GL Å AG?@Ò Ò Ò
Ü kZ�W�Z³Ñ�wjT� kTj�jT� kW³TjT� l � � �Z³Tj'°�� kT� j
Ü�
 jW� � �"³E� jWk'kZ�E�Z³'kT� �Z³�l �"��ª~hWjE� jT� � l � � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� � �

D�� � �E¹�������ED F

¼ �4NWHEHEÁ@IJN
� �¾AWX@ÂEQ9BGQ6= QGÀ"UÍ> Q6?��GKEÀ6< K"AEAG?@< K"À
�EUWV�X�AGIRV
QG>��GQG> X ÈÑL6?�A������GKWX V �9AG? È'AG< X AG? X í �ML'ÇGI LGÀ9AGKTX�AGKGO
VTFGAWîE< >@< VZSWÂ"A Ä4Å9ù AGÃZX AJÇGK"B ½ < L9À6?�L6IJI'X U"F"AGK

¼¾Å LGVT< AG? X9L6ÇE>6BGAGI í �MLTO��JAWX L6IRQ9BGAG=
¼¾ü < KWîEÇE>@Æ"À9AGKYLGÀ9AGKTX�AGKEVTF"AWîE< >@< VZSWÂ"AG?zN"KWX@< X Ë"X�AGK
Ü �9�"kZ�T� jml j Ý k�l � l � j�ª
Ü fi�¡l � ±�� l � jmª
Ü úÑjWk�l �"�Z��l ��l j Ý kml � l � jmª

¼¾½ AE>@< KG< X@< Q6KÍÌEAG? VZSWÂG< AEB9AGKEAG?9H9< SWÂWX AGKYL9ÇE>6BGLGV�HEUWV�X AGI
ÇGK"BYîEÇ"ÀGAGÂ"D6?@< ÀGAG? ½ < L9À6?�L6IJIRA

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� � �

�A=c_GÚEõ@¸Gd@¸��9_"d@· d�· ¸G¶Y·�_OD�� � �E¹����

Á�ÀGAGKWX�AGK
Ü f���l �"kZ�"«�j Ý � kW³ZjT� l ÿW¬E� j�jT� kTj'èTj�ª@l � «'«Þl j¬Wjm� � kT� jW� l jÞf���� hW�GèTj�jW� � áW� � l

CEQ6= = AGK
Ü�� � j�ß"�ZâEjW� jWk Ý � hWjWkmª¡�Z³Z� � l jWk�jT� kTj�ª6fihEjWk�l jWkÑ� kjT� kZjE«ïèTj�ª@l � «'«Þl jWk ê �"k�l j�ð�l

Ä ?�À9L6KG< VZL"X@< Q6K"AGK
Ü �Ñ� ���Tjû±~�"kûf hWjWkml jWkÑ�WkZ¬"!Zj�ª¡�"�W� �wjWkTÿW¬E� j
jT� kZjÑjT� kW³ZjT� l � � �Z³TjÞf���� hW�GèTj�jW� � áW� � jWk

CEAEVZQ6ÇG?�STAGK
Ü&Ý ð�l jW� kTj ç � �Wh"� �"«'«cj��E¬EjW� � � l jWkEèZ�"kW�wjWkTÿE¬E� j±~�"kûfihEjWk�l jWk�hEjWkW��l ²�lW��jW� ¬WjWk

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� � �

ö4õ@º6ac_9· ¶Wa9d�· =c_"¶
� �'· a6ºcõ@acÙ4Ù¾¸
¼�� È'AG<#�EUEFGAGKÍÌWQ6K ½ < L9À6?�L6IJIRAGK
Ü ��l � �T�¡l �W� �"�$!ZjW� � l � �"k�ª�³T�  � � �Wh"� �"«Þª
Ü fi�&%"�Z�E� kml �"kZ�wj�!ZjW� ��l � �"k�ª�³T�  � � �Wh"� �"«Þª

¼ ¿"LGVT< AG?�AGK"BJL6ÇE> í �MLTO æ = LGVwVZAGK"B6< LGÀ6?�L6IJIRAGK
¼ Á�À9À6? A"ÀGL"X@< Q6K
Ü fihWjWkml hEjW³Zé"� lT²m�ÑþÍ� hW�"kT� ª¡� l � �"k

¼ Á�S#'6ÇEL6< KWX�L6K"SZA
Ü fihWjWkml jWkc�G� èTjT� l jWkû²m��ª¡�"«'«cjWk
Ü fi�&%"�Z�E� kml �"kZ�wj �@ý j�²�� jW³W�WkTh%� áW³W� lä� ( f)(m²m�cjT� kTjW�
© k�l jW� �"�~l � �"k



4

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� � �

��� � �9`>=cÕ4·�_OD�� � �E¹����H�@^ �

CD-Shop

Shop
Agent CD-Database

Payment
System

CD
Assistant

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] �

��� � �9`>=cÕ4·�_OD�� � �E¹����H�@^�^ �

Shop
Agent

CD-Database
Payment
System

CD
Assistant

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] �

^�_"d@¸zõ@acÖWd�· =c_G¸z_
¼¾æ Q6IJIJÇGKG< ÃTL"X@< Q6KJ< V�X9AG< K"AG?6BGAG?GîWAGKWX@?�L6= AGKÍÁcVTF"AGÃZX A
< KYAG< K"AGI �4ÇG= X@< L9ÀGAGKWX AGKEV�UWV�X�AGI

¼¾ü < À6ÂGO LZAWÌEAG= O H9< SWÂWX9L6ÇE> � KWX AG?�L9ÃZX@< Q6KEAGK
Ü © k�l jW� �"�~l � �"kTjWkû��jE� ¬EjWk��"kW³Z�"kT¬'¬WjE�
	wjT� � kTjW³W«�jW�G�WkZ¬¬WjW�E�"��ª~hWjml �"��ª~�Z³�l jWk � ��l jWkTjT� kW³ZjT� l jWk'«��W¬EjW� � � jE� l
Ü&ý jT� ªCT� jW� j�KWú Ý �T��f � Ý ÿ �c�E� �

¼¾½ ATX�L6< = = < AG? X AG?�AÍH9< SWÂWX6L9ÇE> � KWX AG?�L9ÃZX@< Q6KEAGK
Ü&ý j�l � �W�Z³ml jWk�¬WjWkÑj�ð W� � ²�� l jWk ì �W�Z³E� � �Z³ml jWkT�"��ª@l �"��ª~�Z³�WkZ¬�	Z� «�� kZhW��ª TjW�¡l j
Ü&ý jT� ªCT� jW� K�f hWjWkml �9úÍ°zñ f �GúÍ°@ò

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] ]

^�_"d@¸zõ@acÖWd�· =c_G¸z_4·�_OD�� � �E¹����

� KWX�AG?�L9ÃZX@< Q6K
Ü © k�� �G� «c� l � �"k�ª~�"��ª@l �"��ª¡�Z³û²���� ª~�Z³TjWkÞ²w��jT�T�E¬WjE�«cjW³W� ê �G«Ñ«Ñ�WkT� ��� l � �"k�ª Z�"� l kZjE�

� KE>�Q6?@IYL"X@< Q6KEVZAG< KGÂEAG< X
Ü&Ý � kc��l áT�Z��© k�� �G� «���l � �"kWÿW¬W�EâRèTjT�TjT� kZjE�© k�l jW� �"�~l � �"k��"��ª¡hEj�l �"��ª¡�Z³�lW��� � ¬

�GAG< = K"L6ÂGIYA Å AWîE< AGÂGÇGK"À
Ü �6kZhWjE� � �Z³ml jml j ê �"kml jÑhE� è�l �"kWÿW¬W�Eâ'jT� kûf hWjWkml�"k�jT� kZjE�G© k�l jW� �"�~l � �"kûl jT� � kT� «Ñ«ûl

½ LEX�AGKE>@= Ç�� Å AWîE< AGÂGÇGKEÀ
Ü ��� è�l ¬E� j�!Z� �Z³ml �WkZh'¬Ej�ªû© k�� �"� «���l � �"kmª ��"��ª@l �"��ª¡�Z³Tj�ª��"k

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] ´

�G¸6· ¶"Õ9· ¸6b �c^�_Ed@¸zõ@acÖWd�· =c_4·�_OD�� � �E¹����

Shop
Agent

CD
Assistant

Sell

SellRequest

cd: CD

Confirmation

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] Ô

�G¸6· ¶"Õ9· ¸6b �c^�_Ed@¸zõ@acÖWd�· =c_4·�_ �Raz· a

�~pw{ {
� o"� ¢T} } r } t |Zs¡t ����uZ¦w� ¢T} } r } t |Zs¡t

�mpw� ¯�|Zv�q t�p�r s�p � o

� oàt u��wv¡£

� uZs�q r � �9|~t r uZs
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� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] ó

�Ñ¸Gd@a6·�b b · ¸zõ�d@¸zõ@¸ �G· ÚE`"dcacØ>�Ñ^�_Ed@¸zõ@acÖWd�· =c_G¸z_
¼¾½ < A ü < À6ÂG= AWÌEAG= O ½ L6? V�X�AG= = ÇGK"ÀGAGKÍÌWQ6K � KWX�AG? L6ÃZX@< Q6KEAGK
Ü jE� � �"�WèTjWk�jT� kTjÑáWèTjW� ª~� �Z³�l � � �Z³Zj � �"� ª�l jW� � �WkZh'¬EjW�kZ��l ��jWkZ¬E� hEjWk'© k�l jW� �"�~l � �"k�ª�±~�"� hWß"kThWj

¼ NWV�>�AGÂG= AGK9M
Ü�� � jûf�èm� �"� hWj�¬Ej�ª ì �E�Z³W� � �Z³ml jEkZ�"��ª@l �"��ª~�Z³Zjmª
Ü&ý jZ¬E� kTh"�WkZhEjWkTÿ ê �"��ª~�"� � l ß l jWk
Ü f���ª�kZ�"³W«�jWèTjW³Z�"kT¬"� �WkZh

¼¾½ AEVT< À6KGIRD9À6= < SWÂ"ÃWAG< X AGK
Ü �GúÍ° � �Zj#%"�ZjWk�² �*� � �Wh"� �"«'«cj'ñ f �GúÍ°@ò
Ü �GúÍ° � f��¡l � ±�� l ß�l ª~¬E� �Eh"� �G«Ñ«�j
Ü&Ý kZ¬"� � �Z³Zjûf���l �"«c� l jWkÑñ úÑ�E� Ý ò

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] �

¹��EDGF
¼ Á í �ML�� Á�ÀGAGKWX í �ML �9AG? È'AG< X AG? X í �MLTO�H"A '9Ç"AGKWîEO
½ < LGÀ6?�L6IJIRA

¼ HEX�L6KEB9L6? B¾BGAG?zÊ � Û Á � = DGV�X í Á �ML�L Å �
¼ Á�ÀGAGKWX�AGKJÂEL Å AGKJÂ"Q6?@< îWQ6KWX L6= AOLwA Å AGKEVT= < KG< AGK
¼¾Û >�AG< = ARV�X�AG= = AGKYLGV�U"K"SWÂG?�Q6KEAGK Î L9SWÂG?@< SWÂWX AGKGOL6ÇEV�X�L9ÇEVZSWÂYB9L6?
¼RÉ AG? îZÈ'AG< À6ÇGKEÀ9AGKJIJ< X X�AG= V Ð ÇGK"B"ÓEO Å îZÈÍÒ Ð Q9BGAG? ÓEOÉ AG?@ÃEKGÆ"F">@ÇGK"ÀGAGK
¼ N"? îWAGÇ"ÀGAGKJK"AGÇEAG?GÁ�ÀGAGKWX AGK"A�?TAGIJF9= L6?�AJIRD9À6= < SWÂ
¼ �4ÇG= X@< F9= < îE< X�ËEX�AGKRAG?@IYD9À6= < SWÂEAGK��4ÇG= X@< SZLGV�XGÌEQ6K
Î L9SWÂG?@< SWÂWX�AGK

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ]��

¹��EDGF3�%�G¸6· ¶"Õ9· ¸zb

CD-Assistant Shop-Assistant

Buy()

sorry()

X

ok()

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] �

��=cÙ4Ù4Øz_9·�ÖEa9d�· =c_O� �¾· ¶WÚE`G¸z_J¹'º6¸z_"d�¸z_
¼ H9F"A"SW< L6= Û ?�Q9FGQGVZA Û ?�QEX�Q9ÃWQ6= = A
Ü ³Z�"³Zj'åZ� j�ð�� èT� � � l ß�l
Ü ³Z�"³ZjW�G© «EW� jW«�jWk�l � jW� �WkTh�ª¡�"��� ���"kZ¬
Ü ��jT� kZj'© kml jE� �>ZjE� �"èT� � � l ß�l

¼ HEX�L6KEB9L6? B6< VT< AG? X�A Î L9SWÂG?@< SWÂWX�AGK
Ü �9�"«'«Ñ�WkT� ��� l � ±�jÞf �¡l ª
Ü&ý jZ¬EjW��l �WkZhYèZj�ª�l � «'«Þl jW� ì �W�Z³E� � �Z³ml jWkÑ� ª@lW±��"� ¬Wjm� � kT� jE� l

¼¾æ Q6IJIJÇGKG< ÃTL"X@< Q6KEVwL Å = Ë6ÇE> A
Ü © k�l jW� �"�~l � �"k�ª Z��l l jE� k
Ü&ý jT� ªCT� jW� KW�ml �"kT¬W�"� ¬E� ª~� jW� l jW� 
 jE� ³Z�"kZ¬"� �WkTh�ª¡�GèW� �"���

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ] �

�A=cÙ!Ù4Øz_9· ÚTa9d�· ôG¸J¹'ÚZd�¶

¼ ÁÑK"À9AG= AGÂGKWX9L6KRHGFGAEL9SWÂÍÁ�SwX V�� H9F9?�A"SWÂEL6ÃwX X@Â"AEQ6?@< A��
¼¾í ? VTF9?@ÆGK"À6= < SWÂRVTF9?�L9SWÂWÈÍ< VwVZAGKEVZSWÂ"LG> X@= < SWÂ"A Å îZÈÍÒ
VTF9?�L9SWÂGF9ÂG< = QGVZQ9F9ÂG< VZSWÂ"AJ¿"AEB9A"ÇWX@ÇGKEÀ

¼ IJ?@ÇGK"B6< BGA"A9M
Ü ì �W�Z³W� � �Z³�liáWèTjW� «�� l l jW� likT� �Z³�likW�W�G© km� �"��«c��l � �"kTÿ
ª¡�"kZ¬EjW� kû±�jW� � �"� h lièZjmª@l � «'«Þl j'© k�l jWkml � �"k

Ü�� � j'© k�l jWkml � �"k�jT� kTjW� ì �E�Z³W� � �Z³ml � ª�lä�w�"k�l j�ð�l �"èW³Zß"kThE� h

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ´ �

�"^ W¹ �A=cÙ!Ù4Øz_9· ÚTa9d�· ôG¸J¹'ÚZd�¶
¼ Ê � Û Á'M9ÊWQ6ÇGK"BGL"X@< Q6KR>�Q6? � KWX AG= = < ÀGAGKWX Û ÂWUWVT< STL6=TÁcÀ9AGKWX V
¼¾½ < AJÊ � Û Á-V�X L6K"BGL6?�B6< VT< AG? XGÌWAG? VZSWÂG< A"B9AGKEAÍHEX�L6KEB9L6? B6O
Î L9SWÂG?@< SWÂWX�AGK

¼¾½ < AEVwA Î L9SWÂG?@< SWÂWX�AGKÍÈ'AG? B9AGKJ< KJÊ � Û Á!ÁcP L�� ÁcÀ9AGKTX
P'Q6IJIYÇGKG< STL"X@< Q6KOLZL6KEÀ6Ç"LGÀ9A$� Å AEVZSWÂG?@< A Å AGK

¼ Á�ÀGAGKWX�AGKRÀ6?�AG< > AGK Å AG<"¿EA"BGL6? >6L6ÇE>9B6< AEVZA
Î L9SWÂG?@< SWÂWX�AGKWX UEFGAGKÍîEÇG?@Æ"SWÃ

¼ ¿"AG< VTF9< AG= A9M Û ?�Q6F"QGVZA�6CEA�'6Ç"AEV�X�� � KE> Q6?@IJÒ Ò Ò
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� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ´ �

�"^ W¹��G¸��cØ9¸G¶Zd��A=zÙ!Ù4Øz_9· ÚTa9d�· ôG¸J¹'ÚZd

(request
:sender (agent-identifier :name i)
:receiver (set (agent-identifier :name j))
:content

"open \"db.txt\" for input"
:language vb)

¼ CEA '6ÇEAEV�X�M9N"< KÍÁcÀ9AGKWX9> Q6?�BGAG? X6AG< KEAGKYL6K"BGAG?�AGK
Á�ÀGAGKWX�AGKÍîEÇRAG< K"AG? Å AEV�X@< IJIÍX�AGK ü L6K"B6= ÇGKEÀ¾L6ÇE>

¼¾½ < AÍH9F9? L9SWÂ"AYBGAG?GÁÑÇE> > Q6?�BGAG?@ÇGK"À4< V�XzKG< SWÂWX
ÌEQ6?�À9AEVZSWÂG?@< A Å AGK�6IJÇ��4BGAGI N"IJF"> Ë6K"ÀGAG?6L Å AG?
IJ< X�À9AWX AG< = XGÈÑAG?�B9AGK

� � � � � � � � � � � � 	�
 �  � � � � ��� 	�	�� � � � � � � � � � 	�� ´ ]

^�_"d@¸zõ@acÖWd�· =c_"¶"ÕGa9d�d@¸zõw_
¼¾½ AEVT< À6K"O Û L"X X AG?@KJ< KYB9AG? Ä¾Ä O ;-AG= X
Ü ñ kZ�W�Z³ �c�G«Ñ«��EÿWjml �"� ò K
�6kT� ±~jE� ª¡jW� � j ç � �"èW� jW«Ñ� é ª��WkZhWjWk�"��� ê � � ª@ª¡jWkTjEèZjWkTj
Ü f��Z�Z³Ñ³T� jW�3� � � ª !Z�W¬RkT� �Z³mläkTjW��jW� � � kZ¬EjWk ��( ( (

¼ � KWX�AG?�L9ÃZX@< Q6KEVTFGLEX X�AG?@KJ< KYBGAG?GÁ�ÀGAGKWX AGKWÈ'AG= X
Ü ��� jT¬WjE� ��jW³E� jWkT¬Wj ê �G«Ñ«Ñ�WkT� ���"�~l � �"k�ª¡�GèW� ß"��� j
Ü�
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