it527 Distributed System Survey Report :

Distributed Intelligent Agents

”"Ä”"ÉUX{- . ÜÝò ŠŮÑ ‹$ UX{-“$Ä ȷ"ÿ,Éȷ" . 9651M19 ı$ {- fi5Ô 1996<ż 5ŠŰÔ 4ı$£

cg ı#ÿ Ź$ĳÆç Software2M9L 8@imÏØ ÊØ:L ?@‹-£ –"Éı%żchim ĳÆð,Éȷ"É!"UW ı$ÈÁÆç Dis-

tributed Intelligent Agents9L j~Ñ)/żm-Ñ‹$ÍÖê( Intelligent Agentsě ÍÔä,É, ÇÔòȷ"ÿ

^fVZ£ »$£ 2@–"£ –"É–,Å, Distributed Intelligent Agentsě svdf ÇÚò) »$Ë ı/żsv!8Ñ {|ÜÏÚê "£(* ËÔïchim, ‹$ÍÖêÏÚê ı$?@!"»* ı$9L 4@!~Ñ !8Ñȷ"É ȷ,ÿÏÕò‹"ÁÆò,ÉÏÚê ffi"ȷ’ż?@ _fUWȷ" !|Ø.

ÊÔä fi"_{:L 1 ȷ,£ Introduction 3}

:L 2 ȷ,£ Intelligent Agents ‹$ÍÖê 3 1 2@ cg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2 Agentě ËØĄĽ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3 Agentě ÍÔä,É . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4 Intelligent agentě ÇÔòȷ"ÿ ^fVZ£ . . . . . . . . . . . . . . . . . . . . 6 4.1 Executing Facility . . . . . . . . . . . . . . . . . . . . . 7 4.2 Communication Facility . . . . . . . . . . . . . . . . . . 9 4.3 Transport Facility . . . . . . . . . . . . . . . . . . . . . 9 4.4 Packaging Facility . . . . . . . . . . . . . . . . . . . . . 9 4.5 Integrated Facility . . . . . . . . . . . . . . . . . . . . . 9 5 Intelligent agent9L) j~Ñ)/ż ȷ,É_f rÉÚï . . . . . . . . . . . . . . . . 10 6 Agentě 2@–"£ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 7 Agent-based fl,ÄĞĽffi$ÉŇđ Client/Server ModelŇđě fi"ı$ . . . . . . . 11 8 Object-oriented 2@:ÄŇđě fi"ı$ . . . . . . . . . . . . . . . . . . . 12

:L 3 ȷ,£ Distributed Intelligent Agent j~Ñ)/ż ‹$ÍÖê 13 1 2@ cg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2 Distributed Intelligent Agentsě svdf . . . . . . . . . . . . . . . 14 3 Distributed Intelligent Agent System9L ı$Èı) ÒÔò’ż . . . . . . . . 14 4 Multiagent Systemě ËØĄĽ . . . . . . . . . . . . . . . . . . . . . 15

:L 4 ȷ,£ ‹-£ ÉÔç 18

:L 1 ȷ,£ Introduction

"z-ÉÚê _fUW ı$ÈÁÆç ÐÖò "z-–$) (Personal Computer3@ Software Agent)imĆĹ’)

MessageÉÚê –"¿ı"ÈÁÆçHL, U[ 3@ÏÕòı’żÐÚä ȷ$ĳÆï !8Ñ:@ 6@ĎĹ ÐÖòcg!~Ñ ”".Ç2@ě Mailı$ \f

fi|Ð?@ ı$Èch»*, 3@ı$£ ı"fi}Ø 9$9L )ÏÖê9L) UW=KÿŇđ İ$ě‹" ı$È”"ÁÆç ‹.ÇÏÚê "É‹$$fl* |-ÁÆç ‹.Çı$ı-È”". ı$9L „"«" "z-–$)ÉÚê ÒÔò!"ı* ÛÝòz-fi)9L ÛSSúȷ"ÉÓÖïě)ÉÚê faxim ÍÔòĆĹ!"UW, 3@ı$£ UW=KÿŇđě İ$ěȷ"inÉÚê »%żÇÚê\fÉÔä ȷ"ÿı,ÅÏÚê $fl-È”". ı*JKÜ Agentim !"ı*ÀÆï cfÁÆê ȷ):ÿ 8$ –%ż )ÏÖêJKÜ –$JKÜ‹$Űđ pXZ£ »$Ë W\żkofl"ÉÚê 9Mı#ÿkmÉÔä !"UW ı$ÉÚê {|Ðı’żJKÛ”".

ı$&)!~Ñ $“"«$cfÁÆç »$5@ě ĳ¿ò"Éı$ı#‹$ ı$£›" ? U[),Ïȷ$ ı"¡”". $£:L ı$‹"ÍÏÚç ı$£ÇÚêÏÚê ‹"ÁÆò!"2L !"‹$ ť$!~Ñ $\f‹" ”"–"É»/żchim ȷ’żJKÜŔ$UW ı$È”". Ź$ĳÆç, "ÏÕòȷ"ÇÚêÏÚê ‹""É8L2MÍÔächim HL&*”" ÐÖê Intelligent Agents( Software In-

telligent )ÉÚê 2@–"£!"‹$ ť$?@ ‹)ě ^fÇÚç ‹$ÍÖê ı-ÿ«#Éı$ ÇÔòŠŮÑŔ$UW ı$È”". ı$fi)),Ä,

Agent-oriented computing ‹$ÍÖêÏÚç ”the next siginificant breakthrough in soft-

ware development” ( Sargent, 1992) ]fÁÆç ”the new revolution in software” (

Ovum, 1994 ) «"UW Ű$fi/ȷ$»*, j|Ü–,Äť$!~Ñ ËØı#9L ‹,£fi/ 8@imÏØ ÊØ:L ?@‹-£ –"Éı%ż

chim 4@x-Ŕ$UW ı$È”". ]f!~Ñ ı-ÉĳÂäě ı)03ż $ȷ"É ËØ,ÿ‹"ÁÆç ȷ.ż8L2M9L ‹,£fi/ Agent

Software $ȷ"ÉÏÚç 1994<ż <ż‹%ż 370»%żËÖê9L) 2000<ż9L ı$Èı))ÁÆç 26,000»%żËÖêim

ĳÆð’żȷ"É !|Ô ‹.Çchim 9MÛãù!"UW ı$È”". ı$fi)),Ä Intelligent Agents $ahXZÄı$ Intel-

ligent Interfaces, Adaptive Interfaces, knowbots, knobots, Softbots, userbots,

taskbots, Personal agents, network agentsÇÚò {- »"¡ÏÚç ’żdfı)ÉÚê fi|ÜÛSSú?@ ‹"»*

ĳÆðÐÚò!"UW ı$ÈÁÆç –%ż»/ż, ËØ%ż{~Ñ‹-É9L) ı$‹$ÐÔò Agents‹%ż "Ép ÏØı-É!|Ô {- ı$ÈÁÆç fi|Ø df^fVZ£ı$ ı"ȷ$ÿ ÐÔç:@!"ȷ$ ı"¡ÏÚê ÌØ %)&), Agent Software9L 4@!~Ñ ,£2M“" sv!8ÑÏÚê ť$!~Ñ lnÐØ\f ı"ȷ$ÿ ȷ,É?@ȷ$ȷ$ ı"¡ÁÆç ÇÚò »"¡ÏÚç ?@‹-£ȷ,Äı$ “"Äı" ı$È”". ı*‹$)ÁÆç ȷ$ĳÆï›"ȷ$ –"£lnm-Ñ ȷ"inÇÚêÏÚê ĳÆç‹%żchim Distributed Intelligent AgentŰđ j~Ñ)/żm-Ñ ‹$ÍÖê »$Ë U[ ě»$ÉÚê "£(* _fUWȷ" !~Ñ”".

:L 2 ȷ,£ Intelligent Agents ‹$ÍÖê

1 2@ cg

Ź$ĳÆç9L ı$Èı) Intelligent Agent«%ż ÏÕòı)ÁÆç 6@ĎĹ ı$£–%żİđ Ŕ$ı) ı$Èch»*, Agent9L 4@!~Ñ 2@:Ä ı-ÿ$ 8@imÏØ ‹.Çı$ ı"“$”". {-$Å<ż9L ‹,£fi/ Mavin Minskey, Oliver

selfridge, Alan Kay, Nicholas Negroponte, Rodney Brooks, Pattie MaesŰđ ‹"ÍÏÚç

ı/żsvȷ"ÇÚêı$ ı*‹$9L 4@?@ ı/żsv?@ t|Ûch»* Agent9L 4@!~Ñ ÇÔòȷ"ÿ!6Ü=@ »-Ë‹"ȷ$ÉÚê $£ !5Øȷ,ÿchim sv!8Ñ?@ t|Û”".

Agent ı/żsv9L 4@!~Ñ ‹$ËÔç ""ÉÏÚç ”^fÇÚç !6Ü=@ě Ź$ÐÔò "ÏÕòȷ"ÇÚê9L2L UWÏÕòŔ$ı)

\fŰđ ÐÖê {- ı$ÈÁÆç aflokoöı) $ahXZÄ 2@–"£”9L x-UW ı$È”" !|Ô {- ı$È=ZÈ”". ı$fi)),Ä

Agent«%ż ÏÕòı)‹" ” "«"Äı$“" ı)03ż ‹.ÇÏÚê 4@«$?@ "ȷ.ż9L |-ı)ȷ’ż cgsv“" JKÜÇÔòÏÚê

fi)«$?@ |-ÁÆç ȷ"”Űđ ‹"ÍÏÚç ě»$ÉÚê ‹"ÊUW ı$ÈÁÆç –"Űđ ‹"Íı$, Intelligent AgentÁÆç ”

Computer9L ě?@ fi|ÜdfŔ$ÁÆç ı’żÊÖê( Software )im), ‹""É{~Ñ‹-É ÍÔä9L) "ÏÕòȷ"ě

ı$£ÏÚê 4@JKÜ?@ |-ÁÆç ȷ"”«"UW ȷ,Éě( By _hW\ż”" imWZ£ )!"UW ı$È”". ı$&)!~Ñ j~Ñȷ,Ä9L) ËÔêCG Intelligent Agent«%ż ‹""É!8Ñ$£ÍÔä9L) "ÏÕòȷ"ě ı$£ÏÚê 4@ ’ż fi)«$?@ |-‹$ ť$?@ 2@–"£m-Ñ ÒÚä{-!~Ñ !6Ü=@ě Software ÒÖêim ËÔê {- ı$È”". ÐÚä,

Intelligent AgentÁÆç ‹""É {~Ñ‹-ÉÍÔä9L "£UW ı$ÈÁÆç ÐÔç:@«"UW !|Ô {- ı$Èch»*, AgentÁÆç

‹""É !8Ñ$£ $ahXZÄě "ÏÕòȷ"ÉÚê ť$?@ ȷ"ÿı,ÅÏÚê {-JKÜ!~Ñ”". :@»$ı$ÈÁÆç 2Lı$Äě "É4@ –"Éı$ m}Ô {-\f ı$Èch»*, !|Üĳ¿ò+/żŇđ W\żkofl"ÉÚê 9Mı#ÿ!"ÁÆç ı*JKÜ 4@«$ı’żı$ m}Ô {- ı$ÈÁÆç

ÇÚò, »"¡ÏÚç ÐÖòcg!~Ñ ı$£ÏÚê 4@’ż ?@ ÐÖê {- ı$È”".

AgentÁÆç ‹""É!8Ñ$£ÍÔäě ı’żÊÖêÏÚê Graphicchim :@!8Ñ!~Ñ”"ÇÚçȷ$ !"»*, loimU[@KÄě

‹$ÁÆòÏÚê “"ffi"3@ÁÆç cf_hEZÿkoÉÚê fi)«$!"‹$ ť$?@ ı’żĳ¿òȷ$ÁÆò(A.I) loimU[@KÄŇđ !|ØBO ȷ,ÿÏÕòŔ$ÁÆç ‹.Çı$ ı$£–%żȷ,ÿı$”". 9MÉÚê ÇÚê»/ż ȷ$ÁÆò!6Ü Database ‹,ÄCKÿ AgentÁÆç -£ÉÔä ÜÝüdhě ^fÍÚðchim, Ňđ!|Ðȷ,É_f9L 4@!~Ñ ȷ"ÊØ Intelligent AgentÁÆç ı"ı’ż{Ăffi"ı’żchim “"ffi"3@ÁÆç $ÿı$”".

Ňđ‹) A.I ‹$ÍÖêı$ ÁÔçÊØ9L ‹)fi$»*, ı/żsvě $£!5Ø 4@"Éı$ Ŕ$‹)“", ȷ.żÊØ‹" $ahXZÄŇđ ‹"Íı$ ÒÚäȷ,É ı-Éı-ÿě "ÏÕòȷ"9L2L»%ż ȷ,ÿÏÕòŔ$ı,È(.ż ‹.Ç ŇđÁÆç ”"£«$ Intelligent AgentÁÆç ^fÇÚç "ÏÕòȷ"ÉÚê 4@"Échim U[ÇÚê ÍÔç9L ‹-£ŇđÉÚê ȷ$ÿȷ,Å Ş}Ô {- ı$È\fÉÔä !"UW ı$È”". ÒÚä!$ cfÁÆê“"£Ňđ ‹"Íı$ InternetŇđ W.W.W (World Wide Web)‹" ĳÆðÐÚò!|Øchimı’ż?@ –"£CKÉm-Ñȷ,É_fě ÜÝò{-, ȷ,É_fěŇđĆĹ!"ÉÚêÐÖêı*|-‹$ť$!~Ñ ÒÚäȷ,Éȷ,É_f ‹,ÄCKÿ Intelligent

Agents Systemı$ |-ÊÔä–"¿UW ı$È”".

2 Agentě ËØĄĽ

AgentÉÚêËØĄĽ!"ÁÆçHLȷ.żÊØ‹"9L„"«"ı*&)‹"ȷ$–"É–,Åı$ı$Èch“", ı*‹$)ÁÆç JenningsŰđ

Wooldridge‹" ËØĄĽ!~Ñ ‹.ÇÏÚê af2@!"UWȷ" !~Ñ”". ı$ÁÆç Agentě Intelligence fi"ı$9L

„"«" ËØĄĽ!~Ñ ‹.Çı$”".

1. ”gopher” Agent

: ‹"ȷ"É ”%żÍØ!~Ñ ILBZ£ě Agentim »$«$ »-É8Lİđm-Ñ ÉÖêŇđ ‹"ȷ,É9L „"«" TASKÉÚê ĳ¿é –"im $£JKÜ$fl’ż”". (9M: 6@|- ĳÆïcgı$£ ı"fi}Ø 9$9L ffi$Ä ı,Åz- İ$ě‹" ı$È”"ÁÆç ‹.ÇÏÚê "É‹$$fl*«". )

2. ”Service performing” Agent

: dfĳÆï ËÔäȷ"Å,É(ȷ$ÁÆò)ÏÚê ‹"ÊUW ı$ÈÁÆç Agentim, "ÏÕòȷ"ě cgsv9L 4@?@ ȷ"£ ȷ,É ěm-Ñ UWfi"ŠŮÑ TASKÉÚê $£JKÜ$fl’ż”". (9M: İ$ě ı$£ȷ,ÉÏÚê ȷ,É«$!"‹)“", ȷ,ÿ”"É!~Ñ –$JKÜ+/żÏÚê 9Mı#ÿ$fl$\fÉÔä !"ÁÆç ı$£ )

3. ”Predictive/Proactive” Agent

: "ÏÕòȷ"ěcgfi,Üı$ı,Æı)\fU[ȷ,É_f“" Service‹" ȷ,ÿȷ,£!"”"UWı*‹*ȷ$£CGU[‹.Ç ÏÚê ȷ$ŠŮÑ?@ |-ÁÆç Agent. (9M: Agent‹" Internet"Éě News U[ÉÖðÏÚê ^f“$’)«$É !"UW ı$È”"‹" "ÏÕòȷ"9L2L ĎĽÏÕò!~Ñ !|ÜÊÔäı$ ı$ÈÏÚê ‹-ÉĎĹ, kmÉÔçȷ"Échim "ÏÕòȷ"ÉÚê –"im ı/ż‹-£$fl* |-ÁÆç Agent )

ı$Ű$9L\f Simple Agent, Intelligent Agent ]fÁÆç Weak Agent, Strong AgentÇÚò

AgentÇÚêÏÚê ËØĄĽ!"ÁÆç HLÁÆç ı*&)‹"ȷ$ ı%żı$ ı$È”".

3 Agentě ÍÔä,É

ı"Î) ı$ı#‹$ !~Ñ –"Űđ ‹"Íı$ ı"ȷ$ÿ sv;Qȷ,ÿı’ż lnÐØı$“" ^fVZ£ı$ ȷ,Éfi|ÐŔ$ȷ$ ı"¡ÏÚç j~Ñ2M im ÍÔä,ÉÏÚê ı*&)‹"ȷ$im ln!8Ñ!"UW ı$Èch“", ı*‹$)ÁÆç Jennings‹" ȷ,Éě!~Ñ 3@ÏÕòÏÚê ť$|-im ,£»-É!"UWȷ" !~Ñ”".

1. ȷ"ÏŒê,É (Autonomy)

: AgentÁÆç "ÏÕòȷ"“" ”"ÉÚç Agentě 2@ı$Åı,Æı$ ȷ"ÏŒêȷ,ÿchim ȷ"’żě ÊØ:LÉÚê

?@‹-£!|Ô {- ı$ÈÁÆç ÁÆò)-ÿÏÚê ‹"ÊUW ı$Èı)ı# !~Ñ”".

2. "İ$,É (Social Ability)

: AgentÇÚêÏÚç ȷ,ÿȷ,£!"2L ”"ÉÚç Intelligent Agent ]fÁÆç "ÏÕòȷ"Űđ "Ép ȷ"ÿÏÕò

!"ı* ÊØ:L?@‹-£ ÊÔäȷ,ÿÏÚê ”"£,É!"‹)“", ”"ÉÚç Agentě cgfi,Üı$ ı$ÈÏÚêCG \fŰđ |-ı)ı# !~Ñ”". ı$ÉÚê ”"£,É!"‹$ ť$?@ Social AbilityÁÆç ”"ÉÚç AgentÇÚêŇđ ÒÔò’ż !|Ô {- ı$ÈÁÆç Ź$af!~Ñě {-”%żÏÚê ‹"ÊĚĹı)ı# !~Ñ”".

3. ’żÍÔä!~Ñ ÏÚò”"Å,É (Responsiveness)

: AgentÁÆç Agent‹" fi)!~Ñ{~Ñ‹-É ($£:LÊÖê«$ȷ,ÿ {~Ñ‹-É, "ÏÕòȷ", ”"ÉÚç AgentÇÚêě

ȷ,É_f, Internet "É{|ÜÇÚò) ÏÚê ı’żȷ$!"ı*, {~Ñ‹-É–/żİđ9L 4@?@ ÐÚä‹"ÿȷ,ÿchim ȷ,ÿȷ,£ !"2L 4@ÏÚò?@ı# !~Ñ”".

4. ȷ’żů$,É (Proactiveness)

: AgentÁÆç ”%żÍØ!$ U[‹" fi)!~Ñ {~Ñ‹-É9L»%ż 4@ÏÚò?@) –%żÏÚò?@)ÁÆç ı%żŔ$»*, ÊÔä

ȷ,ÿȷ$!#Üȷ,ÿı’ż JKÜÇÔòŇđ ”"ÉÚç .żHKÿ‹$İ$ÉÚê :L$!|Ô {- ı$Èı)ı# !"»*, ı)03ż ‹.Çı$ ȷ,ÿȷ,£!~Ñȷ$ ĆĹ‹" ,£»-É?@ ÐÖê {- ı$Èı)ı# !~Ñ”".

5. ȷ,ÿÏÚò)-ÿ (Adaptability) : $‹%ż –/żİđ9L „"ÉÚç {~Ñ‹-É df‹.ż –/żİđ9L AgentÁÆç JKÜÇÔò–"É–,ÅÏÚê –/ż‹-É$fl$£ {- ı$ÈÁÆç ÁÆò)-ÿÏÚê ‹"ÊĚĹı)ı# !~Ñ”".

6. ı$ÇÔò,É (Mobility) : ÊØ:L?@‹-£ÏÚê ť$?@ AgentÁÆç Agentě ÊÖê«$ȷ,ÿ ť$fi$ÉÚê –/ż‹-É!|Ô {- ı$ÈÁÆç ÁÆò)-ÿ ÏÚê ‹"Êı)ı# !~Ñ”".

7. ȷ,É{|Ð\f, ,É$£,É (Veracity)

: AgentÁÆç UWěim ‹)ȷ’Çȷ,É_fÉÚê :Lĳ¿ò!"ȷ$ ı"¡ÁÆç”"ÁÆç ȷ.ż:L"!|Üı$ ı$Èı)ı# !~Ñ ”". 8. !|Ù«$,É (Rationality) : ÊØ:L?@‹-£ÏÚê ť$?@) AgentÁÆç ȷ,É{|Ð!~Ñ ĳÆç‹)!"9L ÇÔòȷ"ÿ?@ı# !~Ñ”".

ı$Ű$9L\f IBMÏÚç Intelligence, Agency »$Ë Mobilityim Agentě ÍÔä,ÉÏÚê swȷ,É!"UW ı$9L „"«" AgentÉÚê fi"–-£İđ!"UW ı$È”".

U[«$Ä 1: Intelligent Agent ı-Éı-ÿ

4 Intelligent agentě ÇÔòȷ"ÿ ^fVZ£ Intelligent Agent9L) ‹$ËÔç ÇÔòȷ"ÿ ^fVZ£ÏÚê ı"5@ U[«$Ä9L) _fı*|-UW ı$È”". "ÏÕòȷ"

ÁÆç Graphic User Interface (GUI)ÉÚêÒÔò?@ Intelligent Agent Software ApplicationÏÚê

Access!"»*, Intelligent Agent Software ApplicationÏÚç InternetŇđ‹"ÍÏÚç NETWORKÉÚê

‹-ÉĎĽ?@ ĳ¿òĳÆðȷ"ě Gateway9L \f”"£!"2L m-Ñ”". Ź$ÐÔòȷ,ÿchim AgentÁÆç ĳ¿òĳÆðȷ"ě

Database“" ”"ÉÚç ȷ)ȷ"É6@;Q9L ı$ÈÁÆç ȷ,É_fŠŮÑÏÚê Access!"ı*, "ÏÕòȷ"‹" cgsv!~Ñ ffl$£

cg!~Ñ ȷ,É_fÉÚê ĚĹÛSSú, ffl$£cgim !"ÁÆç ȷ,É_fÉÚê t~Ñ,É!"ı* "ÏÕòȷ"9L2L ÏÚò”"Å!~Ñ”".

U[«$Ä 2: Agent ÇÔòȷ"ÿ ^fVZ£ ffi"ŠŮÑchim ln$Ŕ$ÁÆç ĆĹËØı$ Agent $ahXZÄě !"ĆĹsvdf(Infrastructure)ÉÚê _f ı*|-UW ı$ÈÁÆçHL, ı$ÇÚê sv,ÉcgafÇÚêÏÚê ÐÔï%) "É8L!"2L "£(*_f»/ż ”"ÏÚïŇđ ‹"Í”".

4.1 Executing Facility

Execution FacilityÁÆç Agentě Run-Time{~Ñ‹-ÉÏÚê ě»$!~Ñ”".( ı$£–%ż Process9Lı$Èı)

) O.S‹" Real-Time{~Ñ‹-ÉÏÚê :Lĳ¿ò?@|-ÇÚñı$) ÐÚä, Agent {~Ñ‹-É9L) Agent ProgramÏÚê $£JKÜ$fl* |-ÁÆç, Agentě ‹)|- »$Ë ȷ"ÿı,Å {-JKÜ{~Ñ‹-Éı$ Ŕ$ÁÆç Hardware, SoftwareÉÚê »"£!~Ñ”"._{H/W}

ÁÆç P.C, Workstation, Main Frame computerÇÚò ı)Z[ ‹.Çı$«"\f ‹"ÁÆò!" ”". !8Ñ:@ ]fÁÆç !#ÜŁě Agent 2@–"£ Language CompilerÁÆç Multiple Hardware

Platformchim 2@–"£ m}Ô ‹.Çı$^him !8Ñ:@ ı$ÈÁÆç $ahXZÄÇÚêŇđ p{~Ñ,É»%ż {|Ðı’ż!"»/ż m-Ñ

”"._{Software}

cgafimÁÆç Agent Software Programming LanguageÉÚê ÇÚê {- ı$ÈÁÆçHL, ı"ȷ$ÿ !|ÐÊØȷ,ÿchim ı/żsv”%ż2M9L ı$Èı) »$–$!~Ñ ȷ,Äı$ »"¡”". ı"ȷ$ÿ »$ȷ’ż!~Ñ ı$ĎĽÁÆç In-

telligent Agent Applicationı$ ‹$ÐÔç ÏÚòÏÕò programŇđ »"¡ı$ ÒÚê«’żȷ,Ä, ‹$ÍÖêı$ ı"ȷ$ÿ

2@–"£ÐÖò9L ı$È”"ÁÆç ȷ,Ä, U[«$UW ȷ.żÊØ‹"ÇÚêı$ Intelligent Agent Application 2@–"£ÏÕò

programming Language9L 4@!~Ñ lnÐØ9L !|ÙěÉÚê ÊÔñ !"ı-È”"ÁÆç ȷ,ÄÏÚê ÇÚê {- ı$È”". Agent Programming LanguageÁÆç ı$£–%żȷ,ÿchim ”"ÏÚï 8L‹"ȷ$ ĎĽ!6Üchim ËØĄĽm-Ñ”".

1. General Purpose Programming and Scripting Language

-. –,ÄÏÕò programming Language : C, C++, LISP ÇÚò -. –,ÄÏÕò scripting

Language : SQL (Structured query Language), Perl ( Web-based scripting Language)

2. General Purpose Mobile Code Language

Mobile CodeÁÆç NetworkÉÚê ‹-ÉĎĽ?@ U[ĳ¿ñ9L) $£JKÜŔ$ı) ȷ*ı# !"ÁÆç ĆĹ‹"ȷ,ÿ

ı’ż ‹$ÁÆòÏÚê ‹"ÊUW ı$È”". JavaÁÆç !8Ñ:@ –"£lnŔ$ı) ı$ÈÁÆç, 4@lnȷ,ÿı’ż Mobile Code

Languageı$”". SUN"ě JavaÁÆç C++Ňđ ĎĽ"!"“", ı$ÇÔò,ÉÏÚê ‹"ÊUW ı$È”" . HotJavaÁÆç Ź$ĳÆç Netscape Web Browserim ÒÔò!|ÙŔ$ı)ȷ$Ä9L „"«" World Wide Web2M9L lnÐØ Mobile Codeim Ŕ$ı) ‹"UW ı$È”". ı$Ű$9L\f Safe-Tcl, albeit, Python, scheme48, Guile, Obliq, Logicware, ScriptX, PlantomÇÚòı$

ı$È”".

3. Intelligent Agent ApplicationÏÕò Mobile Code Language

ı"Î) ı.żĳÆðm-Ñ Mobile Code language‹" Mobile Intelligent Agent9L ffl$£cgim !"ÁÆç ‹$ÁÆòÏÚê :Lĳ¿ò?@ |-UWÁÆç ı$Èȷ$»%ż Intelligent Agent ApplicationÏÚê ť$ ?@ 2@–"£m-Ñ ‹.ÇÏÚç ı"“$”". ÐÔï%) !|ÐÊØȷ,ÿı$UW "Éı,Åȷ,ÿı’ż j~Ñȷ,ÄÏÚê ‹"ÊUW Mobile

Intelligent Agent 2@–"£ÏÚê ť$?@ :Lȷ"ÿm-Ñ ‹.Çı$ ı$ÈÁÆçHL ”"ÏÚïě ‹.Çı$ ı$ ĆĹĄĽ9L

ÍÔä!~Ñ”".

(a) AGENT0 : Stanford 4@!|Ðě Yoav Shoham UX{-‹" U[ě Agent Oriented Programming 2@:Ä9L ĳÆç‹)?@ 2@–"£!"UW ı$ÈÁÆç ‹.Çchim ı"ȷ$ÿ t~Ñ

,ÉŔ$ȷ$ÁÆç ı"¡ı"È”".

(b) object.REXX : IBM"‹" Agent-based computing ‹$ÍÖê9L ĳÆç‹)?@ 2@

–"£!~Ñ :LÓÖïchim Agent Programming Languageě lnÐØÏÚê ÊÔälnim!"UW ı$È”".

(c) Telescript : General magic"‹" 2@–"£!~Ñ ‹.Çchim !8Ñ:@ Agent-based Communication9L ı$Èı) lnÐØchim ĆĹ"É!"UW ı$È”". ı$‹.ÇÏÚç Objectoriented ‹$–%ż, Remote-programming Languageim $£JKÜ{~Ñ‹-É ÌØ»%ż ı"

“$«", Communication, security ÒÚä,É›"ȷ$ :Lĳ¿ò?@ |-»*, Agent‹" ȷ" ĎĽim!$ ı*JKÜ!|Ô {- ı$È\fÉÔä ȷ$ŠŮÑ?@ |-ı) ”"ÉÚç ËØ%ż Network ÏÚòÏÕò

Program9L\f ĎĽÏÕò!"2L {|ÔÏÕòŔ$UW ı$È”". ȷ$ĳÆï !8Ñ:@ Telescriptě sv!8Ñ

9MÁÆç Sony Magic Link Patform"É9L sv!8Ñm-Ñ PersonaLink ServiceÉÚê ÇÚê {- ı$È”".

”"ÉËØ‹%ż C ]fÁÆç C++ codeim 2@–"£m}Ô ‹.Çı$»*, ı$ÇÚê 4@ĆĹËØÏÚç 8L/ż2MÛãò9L) ‹$ÇÔòm}Ô ‹.Çchim 9M"Ém-Ñ”".

( Remote Programming ( RP ) )

Intelligent Agent ‹$ÍÖê9L ı$Èı) AgentŰđ ]fÁÆç Agent‹%ż ÒÔò’ż »$Ë "Épȷ"ÿÏÕò

‹$ÁÆòÏÚê :Lĳ¿ò?@ |-ÁÆç ‹.Çchim RPC (Remote procedure Call)ÏÚê 2@.ż$fl’ż –"É$ÿı$”". Remote ProgrammingÏÚç ComputerŰđ Computer‹%ż ÒÔò’ż9L ı$È ı) !~Ñ Computer‹" "É4@Ûãù Computerě ProcedureÉÚê Call!|Ô ÌØ ı"“$«", U[ Procedure‹" $£JKÜŔ$\fÉÔä ȷ$ŠŮÑ?@ ÐØ”". NetworkÉÚê ‹-ÉĎĽ?@ ȷ.żÍÔòŔ$ı) ȷ$ÁÆç Message ‹"ÿ‹"ÿ9LÁÆç {-’żÛãù Computer‹" $£JKÜ?@ı# !|Ô ProcedureŰđ

Dataı’ż{-im sv,ÉŔ$ı)ȷ* ı$È”".

U[«$Ä 3: Remote Programming

U[«$Ä9L) "£(* ËÔê {- ı$ÈÇÚñı$, Server9L2L ěŚ$?@ı# !|Ô ı$£ÏÚê ‹"ÊUW ı$ÈÁÆç " ÏÕòȷ"Ûãù ComputerÁÆç Server Site9L) "É=@ȷ,É_f ( 9M: ”x-”"£” )9L ‹$ı’ż!"ı* cgsv!"ÁÆç ı$£ÏÚê {-JKÜ!|Ô {- ı$ÈÁÆç Procedure ( 9M : ”Delete” )ÉÚê »%żÇÚê {- ı$ÈÁÆç

AgentÉÚê ServerÛãùchim ÍÔò’ż!~Ñ”". AgentÁÆç Server Site9L) "ÿ:Lm}Ô FileÏÚê

.ż–-£(x-”"£ ı$"É m-Ñ‹.Ç)!"ı* "ÿ:Lȷ"ÿı,ÅÏÚê {-JKÜ!~Ñ”".

U[«$Ä9L)ËÔê{-ı$ÈÇÚñı$"ÿ:Lm}Ô Fileı$ ı,£»"‹"Ŕ$(.ż‹%ż9L ComputerŰđ Computer‹%ż ě ÒÔò’ż9LÁÆç !~Ñ2@ě Messageim ÛSSòËØ!"ı*, Remote Procedure Call9L –$?@

Ĳ}Ô’ż qÏŒêȷ,ÿchim ÏØı-É!|Ô {- ı$È”".

ı$&)!~Ñ ÒÔò’ż –"É$ÿÏÚç Intelligent Agentě ı$ÇÔò,ÉÏÚê ȷ$ŠŮÑ?@ ÐÖê ÌØ ı"“$«", ŠŮÑ‹-ÿ Intelligent Agent ‹$ÍÖêě ‹$ËÔçı$ Ŕ$UW ı$È”".

4.2 Communication Facility

Communication FacilityÁÆç Agent‹%ż ȷ,É_f UX{~ÑÏÚê ȷ$ŠŮÑ?@ ÐØ”". ÐÚä, AgentÇÚê

‹%ż ‹)5@9L ı$Èı) UX{~ÑŔ$ı) ȷ*ı# !|Ô ȷ,É_fÉÚê fi)«$!"ÁÆç ‹.Çı$”". Object-oriented $ahXZÄ9L)Űđ ‹"Íı$ UX{~ÑŔ$ı) ȷ$ÁÆç ȷ,É_f Message9LÁÆç 3@ÏÕò(Content)Ňđ svÊØ

(Context)ÏÚê lm!|Ø!"UW ı$È”".

Communication FacilityÁÆç ÇÔò‹$ ÒÔò’ż–"É$ÿŇđ–$ÇÔò‹$ ÒÔò’ż–"É$ÿ ÇÖê ”"ÉÚê ȷ$ŠŮÑ?@ı#

!"»*, Multiple AgentÇÚêŇđ ÇÔò$9L ÒÔò’ż!|Ô {- ı$È\fÉÔä ȷ$ŠŮÑ?@ |-ı)ı# !~Ñ”". ı"ȷ$ÿ›"ȷ$ ȷ,É?@ȷ’ż lnÐØ Communication FacilityÁÆç “"cfȷ$ ı"¡ı"È”".

4.3 Transport Facility

Communication FacilityÁÆç Agent‹%ż ÒÔò’ż9L ı$Èı) ı)+,!~Ñ ‹.ÇÏÚê "ÏÕò!|Ô ‹.Çı’ż‹"

!"ÁÆçHL j~Ñı*!"ÁÆç –%ż»/ż, Transport FacilityÁÆç AgentÇÚê‹%ż ÒÔò’ż9L ı$Èı) ı)01Ï2L !|Ô ‹.Çı’ż‹" !"ÁÆç –"É–,ÅÏÚê ů$ĳÆð!"UW ı$È”". ÐÚä, AgentÁÆç ÊÔäȷ,ÿ!"ÁÆç –" ı,Åz-ÉÚê t~Ñin!"‹$ ť$?@ !~Ñ $£JKÜ{~Ñ‹-Échim ĆĹ’) ”"ÉÚç $£JKÜ{~Ñ‹-Échim ı$ÇÔò!"2L Ŕ$ÁÆçHL ı$&)!~Ñ ı$ÇÔò ȷ";QÉÚê ȷ$ŠŮÑ?@ ÐØ”".

HTTP, SMTP »$Ë TCP/IPŰđ ‹"ÍÏÚç Data ȷ.żÍÔò lnÐØ ProtocolÏÚê "ÏÕò!~Ñ”".

4.4 Packaging Facility

Packaging FacilityÁÆç AgentÉÚêj~Ñ)/żȷ,É_fŰđ‹"Íı$ ”Wrapping”( »$Ë ”Unwrapping”)!"

ÁÆç lnÐØ –"É–,ÅÏÚê :Lĳ¿ò!~Ñ”". ÐÚä, Agent‹" !~Ñ $£JKÜ{~Ñ‹-É9L) ”"ÉÚç $£JKÜ {~Ñ‹-Échim ÏÔì‹* ‹"£CG "ȷ,Éě ÐØ–$ȷ"ÿı,Åě ı$£{~Ñı’ż ȷ"’żě Packaging9L j~Ñ!~Ñ –"É–,ÅÏÚê »"£!" ÁÆç ‹.Çı$”". 3@ĆĹsvdf‹" –-£\fim ȷ,ÉěŔ$ı) ı$ÈÏÚï9L\f ËÖêsv!"UW ^fÇÚç AgentÇÚêÏÚç U[ÇÚêě "É=@ȷ,É_f(!8Ñ:@ {-JKÜ!"UW ı$ÈÁÆç TASK9L 4@!~Ñ "É=@ȷ,É_f, ȷ"ÿı,Å{-JKÜȷ,É\f, ı$ÇÔò‹-ÉimÇÚò), ı’żÐÚò ȷ,É_f(afĎĽȷ" ID, ȷ"’ż Home AddressÇÚò), Goalȷ,É_f, AgentÁÆò )-ÿ({-JKÜ‹$ÁÆò, –,Äť$ÇÚò) »$Ë 2M{}Ð(Agentě GoalÏÚê ı,¿‹$ ť$?@ ı$Ä$im ÍØ)İđ$fl’ż ȷ"£ȷ,Éěm-Ñ ı$£)/żě ȷ"ÿı,Å ȷ,£fi") ȷ,É_fÇÚòÏÚê GKÅÍŒêİđ$fl*ı# !~Ñ”". U[&)“" ı"ȷ$ÿ lnÐØ İđm-Ñ packaging FacilityÁÆç ı"ȷ$ÿ “"cfȷ$ ı"¡ı"È”".

4.5 Integrated Facility

Agent9L 4@!~Ñ ’żËØ »-É8L »$Ë {|Ðı’ż‹$ÁÆòÏÚç Agent Architecture Infrastructě ËÔç

ȷ$£ȷ,ÿı’ż ÍÔä,Éı$”". SecurityÁÆç ı"Î) ı.żĳÆðm-Ñ ^fÇÚç cgaf9L j~Ñ)/żŔ$ÁÆç ËØı#ı$”".

Agent InfrastructÁÆç Agent9L 4@!~Ñ afĎĽȷ"Űđ ÛSSúfi)ÉÚê ȷ,É!"ÁÆç ı%żȷ.ż!~Ñ –"É–,ÅÏÚê :L

ĳ¿ò?@ |-ı)ı# !~Ñ”". 4@ĆĹËØě Application9L ı$Èı)) 2@–-£ AgentÇÚêÏÚç ı$ÉÚê ȷ,É _fÉÚê VW\hİđ!~Ñ ”Passport”ÉÚê ‹"ÊUW ı$È”". Agent Infrastruct9L) "ÏÕòŔ$ı) ȷ$ÁÆç

Security –"Éı%ż9LÁÆç ȷ"ŠŮÑ9L 4@!~Ñ _fp( Host Computer“" NetworkÉÚê cfÏÕò!"ȷ$

ı"¡\fÉÔä !"ÁÆç ÇÚò), cgfi,Ü!~Ñ )–$ah‹" ‹)ȷ,£Ŕ$ȷ$ ı"¡\fÉÔä !"ÁÆç 7@&*, ȷ,É_f9L 4@!~Ñ –$»$£_fȷ"É ÇÚò\f UW&*Ŕ$ı) ȷ*ı# !~Ñ”".

ı$£–%żȷ,ÿchim 2@–-£ Intelligent Agent ApplicationÏÚç Application9L 4@!~Ñ ÒÚäȷ,É cg svÉÚê fi)«$!"‹$ ť$?@ ȷ"’żě _fı%ż loimkm¡¿êÏÚê "ÏÕò!~Ñ”".

5 Intelligent agent9L) j~Ñ)/ż ȷ,É_f rÉÚï

ȷ$ĳÆï !8Ñ:@ sv!8ÑŔ$ı) ı$ÈÁÆç Intelligent AgentÇÚêÏÚç –$UXȷ,ÿ ‹%ż”%ż!"”". ı$ÇÚêÐÖò 4@ lnȷ,ÿı’ż ‹.Çı$ "ÏÕòȷ"‹" ffl$£cgim !"ÁÆç ȷ,É_fÉÚê fi|Ý\fÉÔä \fŰđ |-ÁÆç ‹.Çı’żHL, 4@ĆĹËØ

Hypertext LinkÉÚê "ÏÕò!"ı* TEXT9L) TEXTim ň$ı) 9Äı) ‹"»*, ȷ,É_fÉÚê {-ȷ$Å

!|Ô {- ı$È\fÉÔä ?@ÐØ”". ”"ÏÚï U[«$ÄÏÚç ı$&)!~Ñ {~Ñ‹-É9L) Agent‹" ÇÔòȷ"ÿ!"ÁÆç ^fÍÚðÏÚê _fı*|-UW ı$È”". ı"5@ě Agnet ÏÚòÏÕò loimU[@KÄÏÚç DATAÉÚê {-ȷ$Å!"UW ffi"ÄCKÿ(Search

engine)ÏÚê ť$!~Ñ IndexÉÚê svÛSSù!"\fÉÔä Ŕ$ı) ı$È”". "ÏÕòȷ"‹" Searching!|Ô CG»"”"

, Agent‹" CKÉ,É?@ |-ÁÆç 8@imÏØ Searching FileÏÚê 4@!|Ô {- ı$È”". ( Searching

EngineÏÚç Agentě !~Ñ ĆĹËØı$ ı"“$”". )

U[«$Ä 4: Agents in action

”"ÏÚïȷ$ĳÆï!8Ñ:@sv!8ÑŔ$ı)ı$ÈÁÆç Agent ÏÚòÏÕòloimU[@KÄÐÖò, Andersen Consulting" ě ”BargainFinder”ě ÇÔòȷ"ÿ ^fÍÚðÏÚê _fı* |-UW ı$È”". "ÏÕòȷ" CD :LÊÔäÏÚê ı$Å)-ÿ !"»/ż Ź$ȷ,ÿ ‹"‹-ÿě ‹"2LÉÚê ı"£&*ÐØ”".

U[«$Ä 5: Commercial Agents

6 Agentě 2@–"£

ı"Î) ı.żĳÆðm-Ñ –"Űđ ‹"Íı$ Intelligent AgentÁÆç ı’żĳ¿òȷ$ÁÆò ‹$ÍÖêŇđ Object-oriented ‹$ÍÖê »$Ë Computer Graphic ‹$ÍÖêě ‹-£!|Ù9L –"ffi"ÉÏÚê x-UW ı$È”". ı*‹$)ÁÆç Intel-

ligent Agentě JKÜÇÔòı#É$ÿŇđ "É=@ÉÚê 2@–"£!"ÁÆç Ňđȷ,ÉÏÚê "£(* _f‹$im !~Ñ”". ».żȷ)

Intelligent Agentě JKÜÇÔòı#É$ÿÏÚê ÒÔò:L!"‹$ ť$!~Ñ ‹"ȷ"É ı$£–%żȷ,ÿı’ż –"É$ÿÏÚç ÐÔòȷ.żě

A.I ( Artificial Intelligent ) ı/żsv‹"ÇÚêı$ "ÏÕò?@ ÏÔç ‹$–,Å9L ěÐÔç!"ÁÆç ‹.Çı$”". 9M

ÉÚê ÇÚêı) ȷ.żÊØ‹"$ahXZÄ ( Expert System ), 2M{}Ð$ahXZÄ ÇÚòě ‹$–,ÅÏÚê ÇÚê {- ı$È”". ı$ÇÚê ÐÖò ‹"ȷ"É »"¡ı$ {|ÔÏÕòŔ$UW ı$ÈÁÆç ‹$–,Åı$ 2M{}Ð$ahXZÄı$”". 2M{}Ð$ahXZÄÏÚç ?@ –,ÅÏÚê fi|Ý‹$ ȷ.ż9L ».żȷ) ‹"ÁÆò!~Ñ 4@ı%żÇÚêÏÚê ı*&)‹"ȷ$im $\f?@ _fÁÆç –$UXȷ,ÿ ‹%ż”%ż!~Ñ ÊØ:L?@‹-£ ‹$–,Åı’żHL, ı*‹$9L) 2M{}Ðı$«%ż |-ı)ȷ’ż ÊØ:L9L 4@!~Ñ ?@–,ÅÏÚê fi|Ý‹$ ť$!~Ñ ı$£)/żě Ňđȷ,ÉÏÚê ě»$!~Ñ”". 4@ĆĹËØě 2M{}Ð$ahXZÄÏÚç »-Ë2@ě 2M{}Ðı%żÏÚê ».żȷ) :L$ !~Ñ ”"ÏÚï $JKÜfi|ÐcfÉÚê ÒÔò?@ Ź$af‹-É–$im ‹"ȷ"É –"«"Äȷ$ÿ!~Ñ 4@ı%żÏÚê ‹-£ȷ,É!"ÁÆç svdfim Ŕ$ı) ı$È”". 2M{}Ð$ahXZÄÏÚç ÒÔò"É ȷ,É{|Ð!~Ñ {~Ñ‹-É^fVZ£ÏÚê t~Ñȷ.ż!$ Access!|Ô {- ı,Æ‹$ CGÊØ9L 2M{}Ð$ahXZÄÏÚç ËÖê{|Ð$£,ÉŇđ ËÖêt~Ñȷ.ż!~Ñ $Äȷ$ı)ÁÆç ı$£j~ÑŔ$ȷ$ ı"¡ÏÚç ȷ,É_f›"ȷ$ \f ů$ĳÆð!|Ô {- ı$Èı)ı# !~Ñ”". 2L”"‹" Intelligent AgentÁÆç 4@"Éı-Éı-ÿı$“" Agent JKÜÇÔòı$ 9M"É !"ȷ$ ÊÔñ!~Ñ ‹-£Ňđ9L 4@!~Ñ ËÖê{|Ð$£,Échim ı’ż?@ 2M{}Ðı$ $£>@im ÇÔêı"‹" %)«"\f "É{|ÜËÔäsv ÁÆò)-ÿı$ ı$Èı)ı# !~Ñ”"ÁÆç ÊØ:L\f ı$È”".

ȷ.żÒÔòȷ,ÿı’ż ı’żĳ¿òȷ$ÁÆò ‹$–,Åı$ “"ÉÚï4@im ĎĽı/ż,ÉÏÚê ‹"ÊUW ı$È”"UWÁÆç !"ȷ$»%ż ı$&)!~Ñ ȷ,ÅĳÆç–"É$ÿÇÚêÏÚê $£$‹%żě :Lı#ÿȷ,ÿı’ż {~Ñ‹-É9L) U[4@im ȷ,ÿÏÕò!~Ñ”"ÁÆç ‹.ÇÏÚç z-«$‹" ı$È”". ı$9M „"«" ’ż A.I«"UW ËÖê«$ĎĹÁÆç ȷ,ÅĳÆç–"É–,Åı$ _hÉÖäah“" 6@ahÇÚòchim 4@ln Ŕ$ÁÆç !|Ðȷ"ÇÚê9L ě?@ 4@ı%żchim :L$Ŕ$UW ı$È”". ’ż A.I ‹$–,ÅÏÚç ı’żȷ$Űđ JKÜÇÔò‹%żě _f”" ‹’ż»$£!~Ñ ı/żj~Ñ,Éě {|Ð_f –"Éı%żŇđ ËØ%żı/ż%ż, {~Ñ‹-ÉŇđě ÇÔòȷ,ÿ "É–"É!#Üfi)«$, ȷ" ŠŮÑě :Lı#ÿ,ÉŇđ ËÖêt~Ñȷ.ż!~Ñ ȷ$$ÿÇÚêÏÚê ů$ĳÆð!|Ô {- ı$ÈÁÆç ȷ,ÿȷ,£!|Ü 6Lfl)“$ÐÚïě {|Ð_f9L ÛÝþȷ,ÄÏÚê »"ÊĚĹUW ı$È”". ’ż A.Iě ‹-ÉĎĹ System9L 4@!~Ñ ȷ$$ÿÏÚç ÐÔòȷ.żŇđ ‹"Íı$ "Éȷ$É ȷ,ÿ !6Ü=@im :L$Ŕ$ÁÆç ‹.Çı$ ı"“$«" {~Ñ‹-É U[ ȷ";Q‹" ahahim Ź$"Éě ^fVZ£ı$ m-Ñ”".

Intelligent Agent ı/żsvÐÖò, ‹"ȷ"É Üãò»$imÏØ ËØı#ÁÆç ȷ"‹$!|ÐÍÚðŇđ –"£ȷ.żÁÆò)-ÿÏÚê ‹"ÊÛá

Agent 2@–"£9L j~Ñ!~Ñ ‹.Çı$”".

ı$Űđ j~Ñ)/ż!"ı* »"¡ÏÚç ı/żsv‹-£Ňđ‹" :L$Ŕ$ı,Èȷ$»%ż, U[ÐÖò ı’żĳ¿ò ’ż‹-É»"Éı$ ‹"ȷ"É Ź$ĳÆç |-ÊÔä –"¿UW ı$ÈÁÆç ËØı#ı$”". ı’żĳ¿ò ’ż‹-É»"ÉÏÚç "Épı/ż‹-£ ı*ĆĹŰđ ‹"É\f(‹"ÐÖòfi$)9L ě?@ JKÜÇÔòı#É$ÿı$ ‹-£ȷ,ÉŔ$ÁÆç ‹%ż”%ż!~Ñ fi)«$ =Kÿ;QÇÚêim ı/ż‹-£m-Ñ $ahXZÄı$”". "«"Äě ’ż‹-É»"É dfȷ$ÿ9L) !-ÑkoÉÚê ı,¿ÏÚç ı$ $ahXZÄÏÚç Intelligent Agent Softwareě sv,É ÏÚê ı$ĄĹÁÆç Object ı’ż$ÿÁÆò)-ÿ, ffl$£ȷ,ÿı’ż$ÿ »$Ë ‹$ffi" ”"ı#É!~Ñ ‹$ÁÆòÇÚêÏÚê 2@–"£!"ÁÆçHL ȷ,ÿÏÕòŔ$UW ı$È”".

7 Agent-based fl,ÄĞĽffi$ÉŇđ Client/Server ModelŇđě fi"ı$

Client/Server‹$ÍÖêÏÚç ı-Éı-ÿÏÚê Service af–$ȷ"ÇÚê(Clients)Ňđ :Lĳ¿òȷ"ÇÚê(Servers)im

“"uv»*, ı$ÇÚê‹%ż ÒÔò’ż ;@9£ÏÚê ÒÔò!"ı* ȷ,É_fÉÚê UX{~Ñ!"UW ı$ÈÁÆç –%ż»/ż, Agent-based fl,ÄĞĽffi$É {~Ñ‹-ÉÏÚç ı$ÇÚêě ÜÝç!|Ù!6Ü=@ (Intelligent Agent ě ‹"ȷ"É ‹$ËÔçȷ,ÿı’ż ‹$ÁÆòÏÚç

Client“" Server"É9L ÐÔç:@!"ı* DataÉÚê {-ȷ$Å!"UW, U[‹.ÇÏÚê ?@,ÿ!"»*, "ÏÕòȷ"‹"

ȷ,Éě!~Ñ ÇÔòȷ"ÿŇđȷ,ÉÏÚê sv!8Ñ!|Øchim U[9L 4@!~Ñ ÏÚò”"ÅÏÚê !"ÁÆç ‹.Çı$”". )ÉÚê ĎĽȷ$!~Ñ”". 9MÉÚê ÇÚêı) Client/server Modelť$ě Database ServerÁÆç Remote ClientÇÚêı$ ȷ$£ ÊØ(queries)ÏÚê ÒÔò?@ Database ServerÉÚê access!|Ô {- ı$È”". ı$ Ł NETWORKÉÚê ÒÔò?@ ȷ$£ÊØ9L 4@!~Ñ ‹-£ŇđÉÚê –"¿ch»*, ClientÇÚêÏÚç ı$ ‹-£ŇđÉÚê ËØ,ÿ?@ ffl$£cg!~Ñ ȷ,É_f ÉÚê ĚĹÛSSú?@ >Mż”". ı$&)!~Ñ Ňđȷ,É9L) ClientsÁÆç _f”" ȷ,É!6Üİđm-Ñ ȷ$£ÊØÏÚê _f>KÄch im search–,Äť$ÉÚê ÐÔð!}Ô {- ı$È”". ı$ _f”" qÏŒêȷ,ÿı’ż –"É–,ÅÏÚç Client‹" ȷ,É_fĚĹÛSSú

AgentsÉÚê Database Server9L2L _f3@, ȷ,É_fĚĹÛSSú ȷ"ÿı,ÅÏÚê U[ĳ¿ñ9L) $£JKÜkmÉÔä !"ÁÆç

‹.Çı$”". ı$).ż AgentÇÚêÏÚç Clientě ȷ$ÁÆò(Intelligent)ÏÚê ‹"ÊUW Serverim ÏÔì‹*‹"‹$ CGÊØ9L $‹%żŇđ NETWORKě 4@ı-ÿÓÔäÏÚê ȷ,£ı#ÿ!|Ô {- ı$È”".

8 Object-oriented 2@:ÄŇđě fi"ı$

Agent-oriented 2@:ÄÏÚç ÐÔòÐÔò Object-oriented 2@:ÄŇđ –$UXm-Ñ”". Object-oriented

programming {~Ñ‹-É9L ı$Èı) ObjectÇÚêÏÚç $£8L2Mě 4@"ÉÊÖêÏÚê ln!8Ñ!"UW ı$È”". (:@

UWÊÔäÉÔä, İ$2M‹)5@ÇÚò) ObjectÇÚêÏÚçÊØ:Lı-Éı-ÿfl,ÄĞĽffi$É{~Ñ‹-Échim Mappingı$ ‹"ÁÆò!" »*, "É=@(State)Űđ ȷ,Éěm-Ñ ÇÔòȷ"ÿ(Behavior)chim ÒÚä,ÉİđŔ$»*, MessageÉÚê ÒÔò!"ı* "Ép ȷ"ÿÏÕò!"UW ı$È”".

Agent-oriented programmingÏÚç ObjectŰđ Agent ÇÖê ”"ÉÚê ů$ĳÆð!~Ñ”". ı)03ż ě

»$9L ı$Èı) AgentÁÆç ObjectÉÚê lm!|Ø!~Ñ”"UW !|Ô {- ı$È”". æ“#!"»/ż, Agentı-ÿ$ "É=@Űđ ÇÔòȷ"ÿchim ÒÚä,Éİđ Ŕ$»*, 3@ĆĹ Data svdfŰđ ÇÔòȷ"ÿ9L ÇÔä«$Åm-Ñ Message ‹$–%ż ě InterfaceÉÚê :Lĳ¿ò!"‹$CGÊØı$”". U[),Ïȷ$»%ż Object ŰđÁÆç ”"£«$ AgentÁÆç GoalÏÚê ‹"ÊUW ı$Èch»*, GoalÏÚê {}ÐÇÚä!"‹$ ť$?@ ȷ’żů$ȷ,ÿchim ÇÔòȷ"ÿ!~Ñ”".

object 2@:Ä9L)ÁÆç Programmer‹" PocedureÉÚê sv,É!|Ô CG MessageÐÔòĄĽ9L „"«"

ı$£–%żȷ,ÿchim ȷ,É?@ȷ’ż ÇÔòȷ"ÿÏÚê ů$!"\fÉÔä ProcedureÉÚê ȷ"ÿ,É!"‹$ CGÊØ9L ‹%ż”%ż!"”" !|Ô {- ı$È”". –%ż»/ż, ApentÁÆç Programmer‹" 9MÛãùfi$ ÊÔñ!~Ñ ÇÔê–"£"=@9L)\f, ȷ$“%ż ‹-É!5ØÏÚê km4@im ÇÔòȷ"ÿkmÉÔä Ŕ$ı)ı# !"^him Procedureȷ"ÿ,Éı$ ËÔäȷ"Å!"”" !"=ZÈ”". ( 9MÉÚê ÇÚê»*, 2@ ObjectÁÆç ĳÂòȷ$9L ÊÔê«$»/ż ȷ$ÊÁÆç”". 2@ AgentÁÆç 2MÍÔä?@) ȷ$Êı)4@»/ż »,ÿı$ÉÚê —"£«$ ÐØ”"ÁÆç ‹.ÇÏÚê ı"£UW ı$È”". )

Object-oriented programmingě ‹$ËÔç ""Éı$ ȷ,É_fě ÏÚç“$ÿ(encapsulation), 2M

ÍÚò(inheritance)9L ı$ÈÁÆç –%ż»/ż, Agent-oriented ProgrammingÏÚç ÊÔäȷ,ÿȷ$!#Ü $£JKÜ(

goal-directed execution )ŠŮÑ«$9L ‹$ËÔçÏÚê ÇØ”"UW !|Ô {- ı$È”".

:L 3 ȷ,£ Distributed Intelligent Agent j~Ñ)/ż ‹$ÍÖê

1 2@ cg

ı"Î) "£(* ËÔç –"Űđ ‹"Íı$ Intelligent AgentÁÆç ȷ$$ÿŇđ ĚĹÉÔçÏÚê ı$ÏÕò!"ı* "ÏÕòȷ"ě JKÜť$ȷ,ÿ j~Ñȷ,Ä9L) TASKÉÚê {-JKÜ!"ÁÆç Softwarecgafı$”". Agent9L2LÁÆç ı)+,!~Ñ ÊÔäȷ,ÿı$ |-ı)ȷ$UW ı$ ÊÔäȷ,ÿÏÚê {-JKÜ!"‹$ ť$?@ ȷ"‹$ ȷ"’żÏÚê ÇÔòȷ"ÿ$fl$ÁÆç ‹.Çı$”".

AgentÁÆç "ÏÕòȷ"im !"ı*ÀÆï _f”" Ř}ÙUW qÏŒêȷ,ÿchim ComputerÉÚê ů$ĳÆð!|Ô {- ı$È\f

ÉÔä ?@ |-ȷ$»%ż !~Ñ2@ě Intelligent Agent‹" ȷ.ż;Q ı$£ÏÚê {-JKÜ!"‹$9LÁÆç ı-ÿ ĆĹÐÔäı’ż ‹-ÉĎĹ‹" ı$È”". ÒÚä!$, $£8L2M9L ı$ÈÁÆç TASKÇÚêÏÚê »"¡ÏÚç ”"ÉÚç {|ÔÇÔòÏÚê ffl$£cgim !~Ñ”". ı$9L „"«" Ź$ĳÆç9LÁÆç ı$&)!~Ñ ÊØ:LÉÚê ?@‹-£VWȷ" Multiagent System9L 4@!~Ñ ı/żsv ‹" !~Ñfi|Üı$”".

Multiagent SystemÏÚç ȷ"ÏŒê,ÉÏÚê ‹"ȷ’ż »-Ë2@ě AgentÇÚêı$ |-ı)ȷ’ż ĳ¿òÇÔòě ÊÔäȷ,ÿÏÚê

”"£,É!"‹$ ť$?@ "ÉpÇÔòȷ"ÿ ]fÁÆç !6Ùdf!"\fÉÔä Ŕ$ı) ı$È”". Multiagent $ahXZÄı$ ‹"ÊÁÆç ¡Æç ı’Çȷ,ÄÏÚç 2@–-£ Agentě ȷ$$ÿŇđ ÁÆò)-ÿÏÚê ȷ"’żě svdf“" 3@ĆĹ imȷ$ÿÏÚê –/ż {~Ñ!"ȷ$ ı"¡UW ”"ÉÚç Agentě ȷ$$ÿŇđ ÁÆò)-ÿÏÚê ĳ¿òĎĽ!"ÁÆç ‹.Ç »%żchim\f {|Ðȷ"É!|Ô {- ı$È”"ÁÆç ‹.Çı$”".

ı$Űđ‹"Íı$ Multiagent $ahXZÄÇÚêÏÚçı$£–%żȷ,ÿchimı)+,!~Ñĳ¿òÇÔòı-Éı-ÿ3@9L Networkim ÊÖåı*ȷ*, )im "Ép‹%ż !6Ùdf!"»/ż) "ÏÕòȷ"‹" cgsv!~Ñ ȷ"ÿı,ÅÏÚê {-JKÜkmÉÔä Ŕ$ı) ı$È”". ı$&)!~Ñ$ahXZÄsv,ÉÏÚê Multiagent $ahXZÄÜÝùÏÚç Distributed Intelligent Systemı$ «" ËÖê«$ÏØ”".

„"«"), Distributed Intelligent AgentsÁÆç ‹$ÐÔç Intelligent Agents9L”" network ÒÔò’ż ‹$ÁÆòÏÚê ĆĹ‹"!~Ñ ‹.Çchim ËÔê {- ı$È”". ÊÖêÉÔç ”%żÍØ!$ ÒÔò’ż ‹$ÁÆò»%ż ĚĹ‹"m-Ñ ‹.Çch im ËØ%żm-Ñ AgentÇÚê‹%ż ȷ"ÿı,Åı$ ÍØÍØ!$ ȷ’żJKÜŔ$ÁÆç ‹.ÇÏÚç ı"“$”". ı$ÁÆç ı$£–%ż loim8LahŰđ ”"£«$, 2@–-£ AgentÇÚêı$ ȷ"ÏŒê,ÉÏÚê ‹"ÊUW ÇÔòȷ"ÿ!"‹$ CGÊØ9L ı$ÇÚê‹%żě dfÏŒêı$ ‹"ȷ"É ÐÖòcg!"”"UW ı*‹*ȷ’ż”".

ÊÖêÉÔç!"“"ě¡ÆçÊÔäȷ,ÿı$”%żÍØ!$ȷ"ÿÏÚçÊÔäȷ,ÿ”%żť$im“"uvı)ȷ*, ı$ÇÚêÏÚê2@–-£ Agentě ÇÔòȷ"ÿ‹-£Ňđim ĆĹ’) ı,¿ı)ȷ$ÁÆç ‹.ÇÏÚç ŋ$ÏØ ‹.Çı$ ı"“$”". „"«"), Multiagent $ahXZÄ 9L ı$Èı) ‹"ȷ"É ÐÖòcg!~Ñ cgafÁÆç AgentÇÚê‹%żě ÇÔòȷ"ÿ9L ı$Èı) ĳ¿òÇÔòě ÊÔäȷ,ÿÏÚê ”"£,É!|Ô {- ı$ÈÁÆç "Ép !6Ùdf;Q2M, AgentÇÚê‹%żě ÒÔò’żı$ Ŕ$ÁÆç ‹.Çı$”".

ȷ$ĳÆï !8Ñ:@ Distributed Intelligent Agent9L 4@!~Ñ ı/żsv‹" !~Ñfi|Ü ȷ’żJKÜÐÖòı’ż j~Ñ2Mim ‹$ÍÖêı$ ı"ȷ$ÿ t~Ñȷ.ż!$ ȷ,Éfi|ÐŔ$ȷ$ ı"¡ÏÚç ‹.Ç ‹"Í”". ı*‹$)ÁÆç Distributed Intelligent

Agent9L j~Ñ)/żm-Ñ ı/żsv ȷ"inÇÚêÏÚê ‹%ż”%ż!"2L ȷ,É«$?@ËÔïchim, !8Ñ:@ Distributed In-

telligent Agent ‹$ÍÖêı$ ı)”$›"ȷ$ Űđ ı$Èch»*, ı)03ż ‹.Çı$ ı$ÈÁÆç ȷ$ÉÚê 2@«#ÿȷ,ÿchim

"£(*_fUWȷ" !~Ñ”".

”"ÏÚï9L _fı*ȷ$ÁÆç U[«$ÄÏÚç Distributed Intelligent Agents $ahXZÄ sv,É9L 4@!~Ñ ı$?@ÉÚê ÇÔð‹$ ť$?@, Ź$ĳÆç ETRI( Electronics and Telecommunications Research

Institute )9L) –"£ln!~Ñ ȷ"inÐÖò –"£ø!~Ñ ‹.Çı$”". ı*‹$) ‹"ÿ AgentÇÚêÏÚç Computer

–$) ı-ÿ!|ÔÏÚê {-JKÜkmÉÔä Ŕ$ı) ı$È”".

U[«$Ä 6: ETRIě 2@ı’ż–$)ÏÕò Agent $ahXZÄ Architecture

2 Distributed Intelligent Agentsě svdf Distributed Intelligent Agents $ahXZÄı$ ‹"ÊÁÆç svdfÁÆç ı"Î) Intelligent Agent$

ahXZÄě ÇÔòȷ"ÿ ^fVZ£9L) "£(*ËÔç –"Űđ ‹"ÍÏÚç ÇÔòı$£!~Ñ InfrastructureÉÚê ‹"ÊUW ı$È”". ÐÚä ”"ÏÚï U[«$Ä9L) _fı*|-ÁÆç FacilityÁÆç Executing Facility, Communication Facility,

Transport Facility, Packaging Facility, Integrated Facility ^fx-ÉÚê lm!|Ø!"2L m-Ñ ”".

U[«$Ä 7: Architecture of Multi-Agent system

3 Distributed Intelligent Agent System9L ı$Èı) ÒÔò’ż Distributed Agent‹" ‹"ȷ*ı# !|Ô ÍÔä,ÉÐÖò :Lı$£ ÐÖòcg!~Ñ ÍÔä,Éı$ "İ$,Éı$«" !|Ô {-

ı$È”". ÐÚä, ”"ÉÚç AgentÇÚêÏÚê lm!|Ø!"ÁÆç {~Ñ‹-ÉÍÔä9L ÐÔç:@!"‹$ CGÊØ9L ı$ÇÚêŇđ ı)03ż –"É –,ÅÏÚê ÒÔò?@)«"\f "Ép !6Ùdf!"ı* ÊØ:L?@‹-£ÏÚê ť$!~Ñ ÊÔäȷ,ÿÏÚê ”"£,É?@ı# !~Ñ”". ËØ%ż

intelligent Agent System9L ı$Èı) AgentÁÆç multi-Agent {~Ñ‹-É9L ÁÔøı*ı$È”". ı$ÇÚê

ÏÚç jm‹$ A.IËØı#ÐÖò !"“"ı’ż ȷ.żÊØ‹" $ahXZÄ(Expert System)Ňđ ‹"Íı$ ËØ«$ ‹-ÿ«$m-Ñ

intelligent‹" ı"“$”".

ı$&)!~Ñ j~Ñȷ,Ä9L) ËÔêCG Agent9L ı$Èı) ÒÔò’żÏÚç 6@ĎĹ ÐÖòcg!"”".

AgentÇÚê‹%ż !6Ùdfȷ"ÿı,Å9L ı$Èı) ı$£j~Ñ,ÉÏÚê ĎĽȷ$!"‹$«%ż 6@ĎĹ ı)&*ÏØHL ı$ ÊØ:Lě

‹"ȷ"É ¡Æç cgı’żchimÁÆç ȷ,É_fě ĆĹÐÔä9L ‹$ı’ż!~Ñ”". ÐÚä, ı$£–%żȷ,ÿchim AgentÁÆç U[ÇÚêě {~Ñ‹-É9L 4@?@) t~Ñȷ.ż!"UW, ȷ,É{|Ð!"»*, !8Ñ:@ě ȷ$$ÿÏÚê ĎĽȷ$!"ÁÆç ‹.ÇÏÚç ‹)ě ËÖê‹"ÁÆò !"”". ÐÚä, ı)03ż Agent\f ”"ÉÚç ^fÇÚç Agent‹" ı)03ż ı$£ÏÚê !"ÁÆçȷ$ ^fÉÚç”"ÁÆç ‹.Çı$”". 4@’ż AgentÇÚêÏÚç ĆĹËØȷ,ÿı’ż ȷ$$ÿÏÚê ĎĽȷ$!"»/ż) CommunicationÏÚê ÒÔò?@ ffl$£cgim !"ÁÆç ȷ,É_f( Plans, Patial Result, Synchronization InformationÇÚò)ÉÚê |-UW –"¿ch »* "Ép !6Ùdf ȷ"ÿı,ÅÏÚê !"ÁÆç ‹.Çı$”".

WernerÁÆç ËØ%ż agent{~Ñ‹-É9L ı$Èı) ÒÔò’ż–"Éı%żÏÚê ”"ÏÚïŇđ ‹"Íı$ ”".Ç ‹"ȷ$im ËØĄĽJKÛ ”". 1. No communication

: ‹"ȷ"É ‹%ż”%ż!~Ñ –"É–,Åchim ÒÔò’żÏÚê !"ȷ$ ı"¡ÁÆç ‹.Çı$”". ı$–"É–,Å9L ı$Èı))

AgentÇÚêÏÚç ”"Éı/ż!$ ‹"ÿ‹$ ”"ÉÚç AgentÇÚêě 2M{}Ð"!|ÜÏÚê ÒÔò’ż!"ȷ$ ı"¡UW ĚĹÉÔç

!|Ô {- ı$È‹)“", ^fÇÚç AgentÇÚêı$ ÊØ:L?@‹-£ ÊÔäȷ,ÿÏÚê ”"£,É!"‹$ ť$?@)ÁÆç »$«$ ȷ,É?@ȷ’ż ı%ż(Pre-established harmony)9L „"«" ı$£j~Ñ,É ı$È2L ÇÔòȷ"ÿŔ$ı) ȷ*ı# !~Ñ”".

ı$&)!~Ñ –"É–,ÅÏÚç $£JKÜ$‹%żÐÖò9L ÒÔò’żı$ ffl$£cg ı,Æı) ‹%ż+/ż!"2L _fı$“", $£:L ”"ÉÚç AgentÇÚêě 2M{}Ð"!|ÜÏÚê ĚĹÉÔç!"ÁÆçHL ı)&*ÏÖïı$ ı$ÈUW $‹%ż\f »"¡ı$ af cgm}Øchim ĳÆä!$ !~Ñȷ,Ém-Ñ {~Ñ‹-É9L) "ÏÕòŔ$ı) ȷ$£{- ı$È”".

2. Signalling

: Multi-Agent ĳ¿òÇÔòȷ"ÿı,Å$ ÇÔò‹$ÉÚê Semaphore ‹"ÍÏÚç SignalÏÚê "ÏÕò!"ı* ı,¿

ÁÆç –"É–,Åchim, ÇÔò‹$ ȷ,É_f»%ż :Lĳ¿ò Ŕ$ı)ȷ$^him 6@ĎĹ ȷ"£ ”"ÇÚïı)ȷ’ż AgentÇÚêÏÚê cgsv!~Ñ”".

3. Message passing

: HewittŇđ Agha‹" 2@–"£!~Ñ –"É$ÿchim, ȷ$ĳÆï !8Ñ:@ ‹"ȷ"É »"¡ı$ {|ÔÏÕòŔ$UW ı$ÈÁÆç

–"É$ÿı$”".

4. Plan passing

: ı"Î) ı.żĳÆðm-Ñ –"Űđ ‹"Íı$ Agent‹%ż !6Ùdfȷ"ÿı,Å9L ı$Èı))ÁÆç ı$£j~Ñ,ÉÏÚê ĎĽȷ$!" ÁÆç ‹.Çı$ 6@ĎĹ ÐÖòcg!~ÑHL ı$ÉÚê 2M{}Ð UX{~Ñ( Plan-exchange )ÏÚê ÒÔò?@ ?@‹-£!" \fÉÔä !"ÁÆç –"É–,Åı$”".

5. Speech acts

: Speech actsě ‹$ËÔç ŠŮÑ«$ÁÆç ÇÔòȷ"ÿ(action)ě !6Ü=@im ÒÔò’ż!"ÁÆç ‹.Çchim, fi5Ô

!|Ðȷ"Űđ ı.żı)!|Ðȷ"ÇÚêı$"«"Äě ÒÔò’ż {-”%ż(!6Ü=@)ÉÚêı$?@!"UWȷ" !"ÁÆç $\fim ĆĹ’) ı/żsv‹" ȷ’żJKÜŔ$UW ı$È”".

4 Multiagent Systemě ËØĄĽ

ı"Î) ÁÔç!~Ñ –"Űđ ‹"Íı$ Multiagent SystemÏÚç ı$£ȷ,É –,Äť$ ĳ¿òÇÔòı-Éı-ÿ3@9L »-Ë2@ě

Intelligent Agent $ahXZÄchim sv,ÉŔ$ı) ı$È”". ı$ÇÚê Agent SystemÇÚêÏÚç "Ép‹%ż

2M%żȷ"ŠŮÑŇđ ȷ,É_fÉÚê ĳ¿òĎĽ?@ı# !~Ñ”".

ı$£–%żȷ,ÿchim $ahXZÄÏÚç 8L‹"ȷ$ Ûãù»/ż9L) ËÔê {- ı$È”". ÐÚä, $ahXZÄı$ {-JKÜ!"ÁÆç ‹$ ÁÆò9L „"«" ‹$ÍÖê!|Ô {- ı$Èch»*, $ahXZÄě sv,Écgaf9L „"«" svdfİđ$fl’ż j~Ñȷ,Ä9L) ]f!~Ñ, $ahXZÄ sv,Écgaf‹" ı)01Ï2L $‹%żȷ,ÿchim ÇÔòȷ"ÿ!"ÁÆç‹" !"ÁÆç JKÜť$ȷ,ÿ j~Ñȷ,Ä9L ) $ahXZÄÏÚê ^g"!|Ô {- ı$È”".

ı*‹$)ÁÆç ‹$ÁÆòȷ,ÿı’ż Ûãù»/ż9L), Multiagent $ahXZÄÇÚêı$ ȷ"ŠŮÑÏÚê ĳ¿òĎĽ!"ÁÆç –"É–,Å9L

„"«" Multiagent $ahXZÄÏÚê ËØĄĽ?@ ÁÔøÏÚç ‹.ÇÏÚê "£(*_fUWȷ" !~Ñ”". ı*‹$) ‹$ËÔçÏÚê x-UW ı$ÈÁÆç ‹.ÇÏÚç GeneserethŰđ Nillsonı$ ȷ,Éě?@ ÁÔøÏÚç 8-tuple!6Ü

Intelligent Agentě ‹$ÁÆò ^fVZ£ı$”".

( D, S, T, A, perceive, infer, select, act ) ffl D : 9MÛãù 2M%żÏÕò Databaseě ȷ$Å!|Ù ffl S : Ű$ȷ,ÿ ( External world ) "É=@ ȷ,É_fě ȷ$Å!|Ù ffl T : Sě ĆĹËØȷ$Å!|Ùchim Agent‹" svËØ ‹"ÁÆò!~Ñ "É=@ȷ,É_fě ȷ$Å!|Ù ffl A : ÇÔòȷ"ÿ(Action)ÇÚêě ȷ$Å!|Ù Perceive, infer, select »$Ë act ě ‹$ÁÆòÏÚç ”"ÏÚïŇđ ‹"ÍÏÚç –,Åfi}Ð9L „"«" ȷ,ÉěŔ$ı)

ȷ’ż”".

ffl perceive : S -¿ T

({~Ñ‹-ÉÏÚê ‹"Äȷ$!"UW ı$ÉÚê ı’ż$ÿ!"ı* agent‹" ‹"ÏÕò!|Ô {- ı$ÈÁÆç ȷ,É_fim »%ż\hÁÆç ‹$ÁÆò)

ffl infer : D * T -¿ D

(Robot9L2L ı’żȷ$ÁÆò)-ÿÏÚê ĆĹı*!"ÁÆç ‹.Çchim T9L ‹$jm!"ı* 8@imÏØ 9MÛãù2M

%żÏÕò DatabaseÉÚê :@sv,É !"ÁÆç ‹$ÁÆò)

ffl select : D * T -¿ A

(Select ‹$ÁÆòÏÚç |-ı)ȷ’ż {~Ñ‹-É9L) Agent‹" ů$!|Ô {- ı$ÈÁÆç ȷ,ÿȷ,£!~Ñ ÇÔòȷ"ÿÇÚêÏÚê

.żȷ,É!|Ô {- ı$ÈÁÆç ÁÆò)-ÿ)

ffl act : A * S -¿ S

(Act ‹$ÁÆòÏÚç Agent‹" {~Ñ‹-É9L ı-É!#ÜÏÚê |-ÁÆç ÇÔòȷ"ÿÇÚêÏÚê {-JKÜ!|Ô {- ı$ÈÁÆç ÁÆò)-ÿ)

ı$ÇÚê ‹$ÁÆòcgafÇÚêÏÚê ^fVZ£im :@7@fi$?@_f»/ż U[«$Ä 8.Ňđ ‹"Ích»*,

U[«$Ä 8: Intelligent Agent $ahXZÄě ‹$ÁÆò ^fVZ£ ı$ÉÚê Graphical ln‹$–,Åchim ln!8Ñ!"»/ż U[«$Ä 9.Űđ ‹"Íı$ ln!8Ñ!|Ô {- ı$È”".

U[«$Ä 9: Intelligent Agent $ahXZÄě ‹$ÁÆò ^fVZ£

ŠŮÑÏÚç ȷ$Å!|ÙÏÚê, S^f–"ÿahÁÆç ‹$ÁÆòÏÚê ‹"iofl$»* ȷ.ż;Q ÊÔï;Q‹" AgentÉÚê ‹"iofl’ż”".

Agent JLx-«$.żı%ż9Lı$ÈÁÆç^fÇÚç ‹.ÇÏÚç Internalim –"›"ÍÑÔä9Lı$ÈÁÆç‹.ÇÏÚç Externalim

_fÁÆç ‹.Çı$”". Ű$ȷ,ÿ {~Ñ‹-Éȷ,É_fÉÚê “"ffi"3@ÁÆç ȷ$Å!|ÙĳÄ S‹" –"ź9L ı$ÈÁÆç ‹.ÇÏÚê ı"£ {- ı$È ”". ı$ÁÆç Multiagent $ahXZÄÏÚê sv,É!"ÁÆç ĳ¿òÇÔò ı-Éı-ÿ3@ě {~Ñ‹-Éȷ,É_fÉÚê “"ffi"3@ÁÆç ‹.Çı$”". ı$im ĆĹ’) ĎĹ«$ÁÆç ‹"ȷ"É ‹%ż”%ż!~Ñ Multiagent $ahXZÄ sv,É!6Ü=@ÉÚê ı"£ {- ı$È”". ÐÚä, Ű$ȷ,ÿ {~Ñ‹-Éȷ,É_f S»%ż )im ĳ¿òĎĽ!"ÁÆç !6Ü=@ı$”". ı$).ż ‹-£!|Ù !6Ü=@ÉÚê

”Autonomous agents”«"UW !"»*, ”"ÏÚï U[«$Ä TYPE 1.9L) ËÔê {- ı$È”".

Intelligent Agentě ‹$ËÔç ‹$ÁÆò ^fVZ£9L) "£(* ËÔç–"Űđ ‹"Íı$ AgentÁÆç 32@ě ȷ$Å!|Ù(

T, D, A )Ňđ ( SÁÆç ı$»$ Multiagent systemÇÚê‹%ż ĳ¿òĎĽ!"ÁÆç ‹.Çchim ȷ,ÉěŔ$ı,Èch^h

im ) 4 2@ě ‹$ÁÆò( perceive, infer, select, act ) sv,ÉŔ$ı) ı$Èch^him, AgentÇÚê‹%ż ‹-£!|ÙŔ$ı) ȷ$£ {- ı$ÈÁÆç ‹-ÉĎĹě {-ÁÆç 128 ‹"ȷ$ ( 2 ** 7 )‹" m}Ô {- ı$È”". ı*‹$) ÐÔï %) ËØ,ÿÏÚê ‹%ż”%ż!$ !"‹$ ť$?@ "£(*_f»/ż, 9MÛãù2M%żÏÕò Databaseě ȷ$Å!|Ù ÏÚê ĳ¿òĎĽ!~Ñ”"»/ż ı$9L j~Ñ)/żŔ$ÁÆç ‹$ÁÆò\f ȷ"ÇÔòȷ,ÿchim ĳ¿òĎĽm}ØÏÚê ı"£ {- ı$È”". 9MÉÚê ÇÚêı) T‹" Multiagent $ahXZÄ9L ı$Èı) ĳ¿òĎĽŔ$ı) ȷ’ż”"»/ż perceive ‹$ÁÆòÏÚç ȷ"ÇÔòȷ,ÿ chim ĳ¿òĎĽŔ$ı) ȷ’ż”".

ı$ÉÚê ÒÔò?@ svËØŔ$ı) ȷ$£ ĳ¿òĎĽȷ"ŠŮÑÏÚê T, D »$Ë A 8L ‹"ȷ$im ı"ÅÛSSù$fl$£ {- ı$È”". ı$ ÇÚê ȷ"ŠŮÑÏÚê ĳ¿òĎĽ!|Ô {- ı$ÈÁÆç ÛÝò –"É–,Åě {-ÁÆç 8 ‹"ȷ$‹" m-Ñ”". ”"ÏÚï U[«$ÄÏÚç ı$ÇÚêě !6Ü=@ÉÚê !"“" !"“" _fı* |-ÁÆç ‹.Çı$”".

ı$9L „"«" Multiagent $ahXZÄÇÚêÏÚç ”"ÏÚï 8 ‹"ȷ$ –"É–,Åchim svËØm-Ñ”".

ffl TYPE 1 : ”Autonomous agents”

ffl TYPE 2 : ”perceptually coupled”

ffl TYPE 3 : ”inferentially coupled”

ffl TYPE 4 : ”distributed cognition”

ffl TYPE 5 : ”cognitively coupled”

ffl TYPE 6 : ”distributed inference”

ffl TYPE 7 : ”distributed perception”

ffl TYPE 8 : ”single agent”

U[«$Ä 10: Intelligent Agent $ahXZÄÇÚêě ‹-£!|Ù !6Ü=@

:L 4 ȷ,£ ‹-£ ÉÔç

ȷ$ĳÆï›"ȷ$ Distributed Intelligent Agents $ahXZÄ9L j~Ñ)/ż!"ı* Intelligent Agent ‹$ÍÖêŇđ Multiagents ‹$ÍÖêÇÚêÏÚê 2@«#ÿȷ,ÿchim "£(* _fı"È”". Distributed Intelligent

Agents ‹$ÍÖêě ‹$ËÔçı$ Ŕ$ÁÆç Intelligent Agent ‹$ÍÖêÏÚç ı’żĳ¿òȷ$ÁÆò( A.I )‹$ÍÖê9L

ĳÆç‹)!"UW ı$ÈÁÆç ‹.Ç ‹"Ích»*, ı$ÉÚê !8Ñ:@ ĎĽJKÜfi)),Ä {|Ð%żŔ$UW ı$ÈÁÆç ËØ%żfi)«$ ‹$ÍÖêŇđ ȷ,ÅÊÔä$fl’ż ‹.Ç ‹"Í”". „"«"), ȷ.ż–%żȷ,ÿchim ‹$ÐÔç ı’żĳ¿òȷ$ÁÆòÏÚê ı/żsv!"(.ż "«"ÄÇÚêı$ ť$|-‹" Ŕ$ı) ı/żsv {|ÔÇÔòı$ ȷ$ÍÔäŔ$UW ı$ÈÁÆç ‹.Ç ‹"Í”".

ÊÖêÉÔç df"‹" ÛSSòËØ!$ ı$ĄĹı) ȷ$ȷ$ ı"¡ı"Èȷ$»%ż, Distributed Intelligent Agent‹$ ÍÖêÏÚê !8Ñȷ"É9L) ȷ,ÿÏÕò!"‹$9LÁÆç $‹$ "Édfı’ż ‹.Ç ‹"Í”". »"¡ÏÚç ËØı#9L) ı/żsv »$Ë 8L»$“", Workshopı$ 2MÍÔä {|Ô–"£!"2L ȷ’żJKÜÐÖòı$»*, ı$£ĆĹ :LÓÖïı$ sv!8ÑŔ$UW ı$Èch “" ı"ȷ$ÿ Agent 2@–"£ÏÕò ı.żı), Agent ^fVZ£, 2@–"£ –"É–,ÅÉÔç ÇÚò9L 4@!~Ñ lnÐØİđÁÆç ¡Æç ȷ’żȷ.żı$ ı$ĄĹı) ȷ$ȷ$ ı"¡UW ı$ÈÁÆç ‹.Ç ‹"Ích»*, ÒÚä!$ !8Ñȷ"É ÏÚòÏÕò loimU[@KÄ9L) ÐÖòcg$ Ŕ$ÁÆç $£$‹%ż _fȷ"Éı$ ı"ȷ$ÿÏÚç ı)&*ÏØ ‹.Ç ‹"Í”".

ȷ$ĳÆï !8Ñ:@ !8Ñȷ"É9L) $ahXZÄ sv,É$ :Lı$£ ÊØ:L‹" Ŕ$ÁÆç ‹.ÇÏÚç $ahXZÄě 2@–"É ,Éı$”". ı$ÉÚê Distributed Intelligent Agent System9L)\f ÈÔä‹"ÍÏÚç UW»’ż‹)«$im CKÉ‹"ÿm-Ñ”". ȷ$“%ż ÒÔò’ż loimkm¡¿êě lnÐØİđ ı$)-ÿÏÚê "£(* ËÔê CG lnÐØİđ›"ȷ$ÁÆç»"¡ÏÚç $‹%żı$ afcgm}Ô ‹.Ç ‹"Í”". 24 $‹%ż ı/żÍÔä ÏØȷ.ż9L 4@!~Ñ ı%żȷ,É,ÉŇđ $£$‹%ż,ÉÏÚê cg sv!"ÁÆç :Lı){~Ñ‹-É9L)ÁÆç 8@imÏØ ‹$ÍÖêÏÚê ȷ,ÿÏÕò$fl$‹$‹" 6@ĎĹ !}Øı$ ÇÚç”". $£>@9L 4@!~Ñ ť$!5Ø ĆĹ”"Äı$ 0z- V[‹$ CGÊØı$”".

U[&)“", ı$&)!~Ñ ‹$ÍÖêı$ !8Ñȷ"É9L ȷ,ÿÏÕòm}Ô {-»%ż ı$È”"»/ż :Lı)ě ÀÖïı’ż z-ı’żİđ ĳ¿òȷ"ÉÏÚê sv,É!"ÁÆçHL V[“"¡Æç ‹$ı*ÉÚê !|Ô ‹.Ç ‹"Í”". ÐÚä, ĳ¿òȷ"É :Lı)cgaf–-£im :Lı)

AgentÇÚêÏÚê svÛSSù!"»*, ı$ÇÚêÏÚê :LÓÖï CKÉ%ż Agent, Mainternance Agent, :LÓÖï {-

|- Agent, :LÓÖï ffl%ż6@ Agent, CKÉ%ż2M{}Ð AgentÇÚòŇđ ‹"Íı$ Distributed Intelligent

Agent $ahXZÄchim ȷ.ż :Lfi5Ôaf ȷ.ż%ż$ahXZÄÏÚê svÛSSù!~Ñ”"»/ż !8Ñȷ"Éě z-ı’żİđ, ȷ"ÇÔò

İđÁÆç ÊÖêÉÔç »"¡ÏÚç ËØı#9L) ,É)-ÿ qŇđÉÚê ‹)ÇÖê {- ı$ÈÏÚê ‹.Ç ‹"Í”".

Distributed Intelligent Agents ‹$ÍÖêě ‹$ËÔçı$ Ŕ$ÁÆç ı’żĳ¿òȷ$ÁÆò ‹$ÍÖêı$ »$Üãý!~Ñ

"É=@9L) ĳÆï–.ż df" {|ÔÇÔòÏÚê {-JKÜ!"‹$9LÁÆç 6@ĎĹ !}Øı$ ÇÚç ‹.Ç ‹"Í”". U[&)“", ËÔç df" {|ÔÇÔòÏÚê ÒÔò?@ 8@imÏØ ‹$ÍÖêÏÚê ȷ,Å!"ÁÆç –"É–,ÅÏÚê 7@ŠŰÛch»*, ı$&)!~Ñ ‹.ÇÏÚê ÛSSòËØ !$ {|ÔÏÕò!~Ñ”"»/ż !8Ñȷ"É9L) V[“"¡Æç \fÏÖïı$ m}Ô {- ı$È”"ÁÆç ȷ,ÄÏÚê Z[›’ż‹.Çı$ ‹"ȷ"É ¡Æç {-{|Ðı$ ı"“’ż‹" CKÉ‹"ÿ?@ ËÔç”".

fi|ØUW )ȷ,ÿ

[1] ichael Wooldridge and Nicholas R. Jennings ( 1995 ). ”Applying Agent Technology”

[2] on Fulbridght and Larry M.Stephens. ”classification of multiagent systems”

[3] athryn Heilmann, Dan Kihanya, Alastair Light and Paul Musembwa ( 1995 ). ”Intelligent Agent : A Technology and Business Application Anaysis”

[4] oner , Lenny. ”What’s an Agent, Anyway ? A Sociological Case Study”

[5] ichael Wooldridge and Nicholas R. Jennings ( 1995 ). ”Intelligent Agents :

Theory and Practice”

[6] yeong-Wuk Jang, Joongmin Chio and Young-Hwan Lim. ”Controlling Agent Interactions in a tightly Coupled Multiagent Agents”

[7] BM ( 1995 ). ”Intelligent Agent Strategy”

[8] ichael R. Genesereth and Steven P. Ketchpel. ”Software Agents”

[9] ȷ$ÁÆò!6Ü 9Lı$ȷ/żko” ı"Î8Lťż SkoŠŰÐ ÒÔò!|Ùj~Ñ«$ ı"Î”"É‹* , cfÓÚçfl,ÄĞĽffi$É, ( 95<ż 1ŠŰÔ ) 110 - 153 Page

[10] "ı$–)ahKLı$ah $4@ě ÇÔò–%żȷ" aflokoöı) 9Lı$ȷ/żko”, ‹$Ä =@sw, fl,ÄĞĽ’)

ŠŰÔ\h ( 95<ż 5ŠŰÔ ) 168 - 175 Page

[11] aflokoöı) 9Lı$ȷ/żko«%ż z-ı.Çı’ż‹"” ‹$Ä =@sw, fl,ÄĞĽ’)ffi"ı$Ädh ( 95<ż 4ŠŰÔ ) 62 - 65 Page