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refine_catalog(refinement_plus)

select_sw_service(info)

c1:Catalogcreate_catalog(info_plus)

observe_GUI_catalog(c1)

select_sw(name)

[info_need] more_information(refinement2, ci)

{1K}

{prob} {1K..100K}[satisfied]

create_salesman(info_sale)

[not satisfied]

1..n show_catalog_GUI(c1)

create_browser(c1)

get_catalog(info_plus)

refine_catalog(refinement)

electronic_commerce

info_sale_plus

request(info_sale)

delete_browser

select_sw(name)

c i+1

Salesman

BrowserAgent

SwManagerAlfred
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[not satisfied]^Alfred.refine_catalog(refinement)

^Alfred.select_sw(name)
{1K}

WAIT

{1K}

Do:observe

observe_GUI_catalog(c1)
{100K}

{0.9}

^Alfred.select_sw_service(info)

catalog
Waiting for

{1K}
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Ê°EÒÊ°à J³O G JNL ä ÿ ÔµÉ LxJ ]Oé G	Ó J à[QTSRU§E O^L U§G	ÊdáVYIUlÎ�Q�ÔBÉÍE L Q G J�L S J�L E!Ó´ï J Î�Ê�Ó J à[QTSRU§E O^L ä»ß}Ê
Ì:Q!U�ÊyG+ÉÍE L Q�\ J S J \RÊ LxJ � OIJ GdÊxUµ\ M Q�G J�L SRUlÎ J é ¹»º¼ º�½æ¾ ¹W¿ ¹»ºÀ�ÁÂ ½#º!PO¹#Ç�È"¿ ½�É�¾	É}¼ È1Ê Ë£Ì£ÍµP
À�º#×OÑ�º ½#É�¾	É}¼ ÈqÊ E L=¹»º¼ º�½�¾ ¹W¿ í�äA@IE L©J Q!Îyà5E!É-Ê°à J G J�LxJ � OIJ G·ÊxG:UµÊ:Y J�L ÉÍE L X¼G©Q)Î(EF\^Î LxJ Ê J
Q!Î(Ê°U§E!\ P Q�\^]ZÌ�à J \6UµÊ©UlG:Î(E!XZYIÔ J Ê J ] P Q�X J GxGxQ M!J U§G:G J \RÊ�Ê°E	Ê°à J Î(E L°LxJ G°Y[EF\^]´U§\ M E!ÓIâ
ï J Î(Ê�Uµ\�E L ] JNL ÊxE5Î(EFX)Y^Ô J Ê J Ê°à J ÊyQ!G°ã�ä ÿ ÉËÊ JNL Ê°à J X J G°GxQ MFJ UlG�G J \RÊ P ÿ Ô�É LxJ ] LxJ Ê OIL \[G
Ê°E�UµÊxG�Ì:Q!U�ÊBG·ÊxQ�Ê J ÊxE�G JNL S J Q!\IE�Êxà J�LBL°J � O^J G·ÊNä1@0U M!OILxJ H�G·à^E�Ì�G ÿ ÔµÉ L°J ]Oé G�Ó J à^QTSVUµE OIL ä
å;à J G·Ê JNL°J E�ÊdáVY J ]³Ê L Q�\^G°U�ÊxUµEF\�êìë°í"î�ï ð�ï�î"ñqò%ó�ï�ð;ô X J Q!\^G�Êxà^Q�Ê ÿ ÔµÉ L°J ]�XZQTá³Q�Ê·â
Ê J \^]ºE�Ê°à J�L G J�L SRUlÎ J G:Ê°à^Q�Ê�Q LxJ \^E�Ê�E�É0Uµ\RÊ J�LxJ G·Ê;à J�LxJ ä

{0.9}

show_catalog_GUI(ci)

[not ^user.satisfied]refine_catalog(refinement)

^browser.refine_catalog(refinement_plus)

{0.1}

{1K}

{100K}

{1K}

{1K}

^browser.select_sw(name)

Do:create_GUI(c)
^user.observe_GUI_catalog(ci)

Do:add_info3 Do:add_info2

Do:add_info1

[^user.satisfied]select_sw(name)

<<more_services>>
WAIT

select_sw_service(info) ^SwManager.get_catalog(info_plus)

{1K}

{1sg}

{1K}

{100K}

{1K}

{1sg}

{1sg}

{1sg}
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4�] J GxÎ L UµÓ J G©Ê°à J ì L E�Ì�G JNL é G©ÔµUµÉ J ä´ß}Ê�UlG:QFG©ÉÍE!Ô§ÔµE�Ì�GNÇVE!\^Î J Êxà J ì L E�Ì�G J�L UlG�Î LxJ Q�Ê J ]5UµÊ



WAIT

request(info_sale)

Do:add_info4

^salesman.reply(info_sale_plus)

^browser.reply(catalog)
{100K}

{0.5sg..50sg}

{1K}

{1sg}

get_catalog(info_plus)

[info_need] more_information(refinement2,ci)
{1K..100K}{prob}

Do:get_info

{1K}

Do: create_catalog

Do: create_browser

^browser.create_browser(ci) {1K}

^catalog.create_catalog(info_plus)

{1sg}

{1 min}
{1K}

{1K}
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X O G·Ê M E;Ê°E�Êxà Jgü/Ì ý�¼ É�½#º!P Ì�à J�LxJ U�Ê»Uµ\VS!EFã J G ÿ ÔµÉ L°J ]Oé G ¹�Ç"È"¿£¹ ½�É�¾	É}¼ È1Ê Ë£Ì£Í X J ÊxàIE´]
Ê°E¼SVUlG O Q!ÔµU�� J Êxà J Y LxJ SVUµE O G°Ôµá¼EFÓ´ÊxQ!Uµ\ J ]�Î�Q�ÊyQ�Ô§E M ä ÿ Ê�ÊxàIUlG�GdÊyQ�Ê J UµÊ8Î�Q!\AQ�Ê·Ê J \^]³ÊdÌ:E
]´Uvu JNL°J \FÊ J S J \RÊxG PªÀ�º#×OÑ�º ½#É�¾	É}¼ È1Ê E L�¹	º1¼ º�½æ¾ ¹	¿ äVß}É-Ê°à J � L G·Ê J S J \RÊ:EVÎNÎ OIL GBÊ°à JNL°J Q LxJ
ÊdÌ©E³]´U²u J�LxJ \RÊ�Y[ERG°G°UµÓ^UµÔ§U�ÊxU J G�ÇÔ� L GdÊ P UµÉ�Ê°à J ì L E�Ì�G J�L à^QFG�Êxà J \ J Î J G°GxQ L á6ãV\IE�Ì�Ô J ] MFJ
Ê°E G°E!Ô§S J Êxà J ÊyQ!G°ã P Q L°J �^\ J X J \RÊ³Q!Î(Ê°U§E!\¶UlG5]´U L°J Î�Ê°Ô§á Y JNL ÉÍE L X J ]6Ù©G J Î(EF\^] P UµÉ�UµÊ
Î OILxLxJ \RÊ°Ô§á=à[Q!G5\^E�Ê5ÊxàIU§G³Ó^QFÎyã MFL E O \^] P Ê°à J ì L E�Ì�G J�L X O GdÊ6EFÓ´ÊxQ!Uµ\ Uµ\´ÉÍE L X¼Q�Ê°U§E!\
É L EFX Êxà J ÈVE!ÉËÊdÌ:Q L°JAK Q!\^Q MFJ�LwP ÓRá G J \^]´U§\ M QÐÏ ÈIÀ�º Â²Ñ�Ò�ÈIÀ Ï É�¾�Â È[Ñ LxJ � OIJ G·Ê5E L ÓVá
Ê L QTS J ÔµÔ§Uµ\ M ÊxEAÊ°à J G·E!ÉËÊdÌ:Q L°J YIÔlQ!Î J ä»ß}É:Êxà J-¹»º¼ º�½�¾ ¹W¿ J S J \FÊ�E´ÎNÎ OIL G P Ê°à J ì L E�Ì�G JNL
X O G·Ê8Î LxJ Q�Ê J Q¼È´Q�Ô J G°X¼Q�\ºUµ\[GdÊyQ�\^Î J Q!\^]º]´U J ä

^alfred.show_catalog_GUI(ci)

Do:goto_Sw_place

Do:goto_MU_Place

create_browser(c)

delete_browser

Do:goto_MU_Place

{1K}

{1K}{100K} {100K}

{1K}

{100K}

{1K..100K}

{100K..200K}

^salesman.create_salesman(info_sale)

^SwManager.more_in-
formation(refinement2, ci)

[not info_need]

[info_need_travel]

select_sw(name)

refine_catalog(refinement_plus)

{1K..100K}

WAIT

[not info_need or info_need_local]
[info_need_travel]

[info_need_local]

Do: refine

^alfred.show_catalog_GUI(ci+1)
{100K}

{1sg}

reply
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Î(EFX)X JNL Î J G J�L SVU§Î J G P QFG³Ì J Î�Q�\�G JNJ U§\�@»U M!O^L°J �Vä ÿ ÉËÊ J�L UµÊxGAÎ LxJ Q�Ê°U§E!\½UµÊ Q!G°ã´G
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E�Ì�\ O G J ÎNQ!G J Q!\^]�G J � O^J \^Î J ]IU§Q M!L Q�X Ì�àIUlÎyà³UlG�E O Ê�E�É»Ê°à J GxÎ(EFY J E�É0Ê°à^U§G�Y[Q�Y J�L ä
å;à J Y^Q�â Ð+K Ñ X)E´] J Ô§G7Ê°à[Q�Ê�Ì J à^QTS J ] J S J Ô§E!Y J ]	Q L°JBJ�� Y LxJ GxG·U§S J©J \IE OIM à�ÊxE+QFÎ�Î(EFX)â

YIÔµUlG°àÒÌ�UµÊ°àè]´U²u J�LxJ \RÊ�U§X)Y^Ô J X J \RÊxQ�ÊxUµEF\^GNä ÿ \ J Î J GxGxQ L á�Î�E!\^]IU�ÊxUµEF\ Ê°E�] J G·U M \pX J Ê°àIE´]IG



begin_electronic_commerce
Do: electronic_commerce

create_salesman(info)
{1K}

Do: add_info_sale

^SwManager.re-
quest(info_sale)

{1K}

end_electronic_commerce

{1sg}
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U§G5Ê°à J U L Uµ\[] J Y J \^] J \^Î J E�É �^\[Q�Ô8U§XZYIÔ J X J \RÊxQ�Ê°U§E!\½] J Î(UlG·U§E!\[G�ä©ß�\¶Ê°à^Q�Ê6Ì;QTá P Ì J Î�Q!\
O G J Êxà J G J XZE´] J ÔlG;Ê°E¼] J S J ÔµEFYºQ!YIYIÔ§U§ÎNQ�Ê°U§E!\[G;Ó^Q!G J ]ºE!\ W 5�ê�ì ÿ P X)EFÓIU§Ô J Q M!J \RÊyG P´J ÊxÎ�ä
ì O Ê�Ê°àIUlG M Q�YîÓ J ÊdÌ JNJ \ ] J G·U M \ Q!\^]îUµXZYIÔ J X J \RÊyQ�Ê°U§E!\ Î�E O Ôl]îÓ J6O \^] J G·U L Q!ÓIÔ J Uµ\ Î J�L â
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àIE�Ì½X¼Q�\Vá5X¼Q�ïdE L ]IE!XZEFG©G·àIE O Ôl]³Q�Ê·Ê J \^] L°J � O^J G·ÊxG P à^E�Ì X¼Q�\Vá5Î(EF\^Î O^L°LxJ \RÊ O G JNL G;Î�Q!\
O G J Ê°à J G·á´G·Ê J X P»J ÊxÎ!ä � E�Ì J S J�LwP Q�ÉÍE L X¼Q�Ô©XZEV] J Ô§ÔµU§\ M Ì�UµÊ°à Ï�J Ê L U�\ J ÊxG	G°E!Ô§S J GÊ°à J G J
� O^J G·Ê°U§E!\^G�GxQ�ÊxU§G·É�Q!Î(Ê°E L U§ÔµáFä
å;à J ] J G°U M \ÒY L E!Y/EFG J ]AU§\=ûµü�2TþB] J Q!Ô§G+Ì�U�ÊxàpEF\ J)O G JNL Q�\^]ÒE!\ J X¼Q�ïdE L ]´EFX)E[ä Ï�J Ê L U

\ J ÊyG�Q�Ô§ÔµE�Ì½Ê°E LxJ Y LxJ G J \RÊ�Î�Q!G J G�G O Îyà�Q!GNÇ
ü!äg5+\ JO G J�L Q�\[]³EF\ J X¼Q�ïdE L ]´EFX)E�éËÊxà J Y L E!Y/EFG J ]ºG·á´G·Ê J X¼í(ä2´ä�È J S J�L Q�Ô O G J�L G�G JNL S J ]6ÓRá³E!\ J X¼Q�ïdE L ]IE!XZE^ä?Iä K Q�\Vá O G JNL G�G J�L S J ]5ÓVá5X¼Q�\Vá5X¼Q�ïdE L ]IE!XZEFG P E!\^Î J Y J�L8L°J � O^J G·ÊNä
å;à O G P Uµ\^Î L°J Q!G°Uµ\ M Êxà J XZE´] J ÔµÔ§Uµ\ M�J u�E L Ê P U�Ê;Î(E O Ô§]ZÓ J Y/EFGxG·U§ÓIÔ J Ê°E	QTSFE!Ul]�Ê°à J \ J Î J G·â

G·UµÊdá5E�É�U§X)Y^Ô J X J \RÊ°U§\ M Ê°à J G°á´GdÊ J X ÉÍE L Y LxJ ]´UlÎ�ÊxUµ\ M Y J�L ÉÍE L X¼Q�\^Î J � M!OILxJ GNä

� �>Ú�ÛgL�V	V°Þ·×\� a=Þ�Ø[Z��°L¡Ø´Ù^Þ�×gL¡Ø[n
ÿ Ê�Ê°àIUlG�Y/E!U§\FÊ P Ì J à[QTS J XZEV] J Ô§Ô J ]6Êxà J G°áVG·Ê J X Ì�UµÊ°àAY^Q�â Ð+K Ñ \IE�ÊyQ�Ê°U§E!\ P ÊxQ�ãVU§\ M Uµ\RÊxE
Q!Î�Î�E O \RÊ�Êxà J ÔµERQ!]ZU§\¼Ê°à J G J � OIJ \[Î J ]´UlQ MFL Q!X Q!\^])Ê°à J G·ÊxQ�Ê J Ê L Q!\^G°U�ÊxUµEF\5]´U§Q M!L Q�X¼GNäFÈVE P
Q�Y L Q M X¼Q�ÊxU§Î�Q�YIY L ERQ!Îyà6E!É»Êxà J G·á´G·Ê J X à^QFG;Ó JNJ \�E!Ó´ÊyQ�U§\ J ]-äIì O Ê�Ê°àIUlG LxJ Y LxJ G J \RÊxQ�Ê°U§E!\
U§G+\IE�Ê+Y L°J Î(UlG J	J \IE OIM à�ÊxE J�� Y LxJ GxG�E OIL \ JNJ ]IGNä�ê J X J X�Ó JNL Êxà^Q�Ê�Ì J Ì;Q�\RÊ�ÊxE6Y LxJ ]IU§Î(Ê
Ê°à J G°áVG·Ê J X Ó J à^QTSVUµE OIL Uµ\�]´Uvu JNL°J \FÊ;Ì;QTáVGNäI@»U L GdÊ P Ì J Ì:Q!\RÊ©ÊxE)G·Ê O ]Iá5àIE�Ì Ê°à J G°á´GdÊ J X
Ì©E L ã´G�Ì�UµÊ°à EF\IÔµáîE!\ J5O G J�L G J�L S J ]îÓRáîE!\ J XZQ�ïdE L ]´E!XZE[äw5+\èÊ°à J E�Êxà J�L à[Q�\^] P U�Ê)U§G
Q�ÔlG·E)E�É7E OIL Uµ\RÊ J�LxJ G·Ê:ÊxE�ãV\IE�Ì½Ê°à J G°á´GdÊ J X Ó J à^QTSVU§E OIL Ì�à J \ºG J S J�L Q�Ô O G JNL G:Q LxJ G JNL S J ]
ÓRá6E!\IÔ§á6EF\ J XZQ�ïdE L ]´E!XZE P E L ÓRáºG J S JNL Q!Ô[X¼Q�ïdE L ]IE!XZEFGNä
ß�\ÒE L ] JNL Ê°EºE!ÓIÊxQ�U§\pQ!\^G°Ì JNL G�Ê°EºE OIL � OIJ G·Ê°U§E!\^G P Ì J \ J�J ]AÊxE³Q�Y^YIÔµáAY J�L ÉÍE L X¼Q�\^Î J

Q�\^Q!ÔµáRÊ°UlÎ	Ê J Îyà^\IU�� OIJ G+Ê°EºÊ°à J ] J S J ÔµEFY J ] Y^Q�â Ð+K Ñ ]IU§Q M!L Q�X¼G�ä�ì O ÊÊ°à JNL°J UlG�Q6ÔlQ!ÎyãAU§\
Ê°àIUlG£� J Ôl]5Ó J ÎNQ O G J \IE�Y JNL ÉÍE L X¼Q!\^Î J XZE´] J Ô J#� U§G·ÊBÉÍE L:Ð+K Ñ�P G°E�Ê°à J Y L Q M X¼Q�Ê°UlÎ�XZE´] J Ô
U§G�\IE!Ê J�� Y LxJ GxG·U§S J:J \IE OIM à7ä ÿ ÔlG·E P Ì J \ J�J ]�Ê°E J�� Y LxJ GxG�G·á´G·Ê J X Î(E!\[Î OILxL°J \^Î(á P Ó O Ê Ð8KÒÑ
X)E´] J Ô§GÎ�E!\^Î OIL°LxJ \[Î(áºUµ\ÒQ³S JNL áºY/ERE L Ì;QTá!ä�å;à O G P UµÊ�UlG L°J � O U LxJ ]AQ5ÉÍE L X¼Q�Ô0X)E´] J Ô�E�É
Ê°à J G°á´GdÊ J X Ì�UµÊ°àAÎ(EF\^Î O^L°LxJ \^Î�á5Î�Q!Y^Q�ÓIU§Ô§U�ÊxU J G�ä
å7EºG·EFÔµS J Ê°à J G J Ô§QFÎyã´G P Ì J à^QTS J Îyà^EFG J \ Ï�J Ê L U7\ J ÊxGQ!G�ÉÍE L XZQ!Ô»XZE´] J Ô P Ó J Î�Q O G J UµÊ

à^Q!G©Ê°à J�LxJ X¼Q L ã J ]¼Î�Q!Y^Q�Ó^UµÔ§U�ÊxU J G;Q�\^]³Q�ÔlG·E	Ê°à JNL°J Q LxJ Ì J Ô§ÔµâjãV\IE�Ì�\6Q!\^Q�Ô§áRÊ°UlÎ�Ê J ÎyàI\IU�� OIJ G
Ê°E³G·Ê O ]´á G·á´G·Ê J X Y JNL ÉÍE L X¼Q�\[Î J U§\pG·Ê°E´Îyà^QFGdÊxU§Î Ï�J Ê L U7\ J ÊX)E´] J Ô§GNä¡å;à O G P Ì J Y L E!Y/EFG J
G·EFX J ù>�°ö�ø^ú��(ñ���ð¼ö�ùjó�ñ�øm�æ0´ôµõ�ú�Ê°EZEFÓ´ÊxQ!Uµ\ Ï�J Ê L U�\ J ÊxG;É L E!X Y^Q�â Ð8K Ñ ]IU§Q M!L Q�X¼G�ä



ß�\	Êxà J ÉÍE!Ô§ÔµE�Ì�U§\ M^P Ì J XZE´] J Ô´Ì�U�Êxà Ï�J Ê L UF\ J ÊxG0Êxà J � L GdÊ0ÊdÌ:E+Y L E!Y/EFG J ]�G·á´G·Ê J XZG P Ê°à J
Ê°àIU L ]ºEF\ J Ì�UµÔ§Ô-Ó J ] J S J Ô§E!Y J ]³Uµ\AQ)É O Ê OILxJ Ì©E L ã�ä[@IE L Ê°à J � L G·Ê8G·á´G·Ê J X P EF\ J�O G J�L Q!\^]
E!\ J X¼Q�ïdE L ]´E!XZE P B�È Ï D à[QTS J Êxà J5J�� Y LxJ GxG°UµS J Y[E�Ì J�L Ê°EÒQFÎ�Î(EFXZYIÔµUlG°àèÊ°à J ÊyQ!G°ã�ä»å»E
GdÊ O ]´áÊ°à J G J Î�E!\^]�G°á´GdÊ J X P G J S JNL Q!Ô O G J�L G»G J�L S J ]ÓVá�EF\ J XZQ�ïdE L ]´E!XZE P G·Ê°E´Îyà^Q!G·Ê°UlÎ�Ì J Ô§Ôµâ
ÉÍE L X J ]ZÎ(E!Ô§E O^L°J ] Ï�J Ê L UI\ J ÊyG�û ?�þ/Q L°J E!É/U§\RÊ J�LxJ G·ÊNäI5+\^Î J Êxà J G°áVG·Ê J X¼G�Q LxJ XZEV] J Ô§Ô J ] P Ì J
O G J Q�\^Q!ÔµáRÊxU§ÎÊ J ÎyàI\^U�� OIJ G�U§X)Y^Ô J X J \RÊ J ]ÒUµ\mB L°J Q�ÊyÈ Ï D û H�þ0Ê°EVE!Ô»Ê°E5EFÓ´ÊxQ!Uµ\ Ê°à J ÊxQ LxM!J Ê
Y JNL ÉÍE L X¼Q�\[Î JL°J � O U LxJ X J \FÊyG�ä
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