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Design and Implementation of
Repository Architecture on Agent Framework

TAKAHIRO UCHIYA,t ATUSHI TAKEDA,! TAKUO SUGANUMAT
and TETSUO KINOSHITAT

It is important to use agent’s behavioral history of a multiagent system effectively as a way
to realize advanced service generation/tuning and make the multiagent system adaptable with
respect to users and environment. However, it is difficult for a multiagent system that the
system holds and manages its behavioral history and reflects them to the system’s behavior
effectively after the task execution. We focus on a repository-based multiagent framework that
carries out the organization and reorganization of agents using the repository. We propose a
new mechanism of the repository that utilizes the behavioral history to deal with the above
problem. In this paper, we explain the design of the repository mechanism and a prototype
system based on the proposed method. Then we demonstrate the experimental results to
show the effectiveness of the proposed method.
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Fig.1 ADIPS framework.
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Fig.2 AAR-based multiagent framework.
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Fig.3 Architecture of AAR.
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Fig.4 History utilization mechanism.
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HD := <RD,HDB>
RD := O00O0OO0OODO
HDB := { hd | hd = <hddesc, aname, wpname, uname, 0CDesc, WM,
WMH, MH, IH>}
hddesc := OO0 O0O0O0O
aname := 0000000
wpname := 00000000
uname := OO0
OChesc := 0O OOOO
WM = 000000000000
WMH := J000ODO0O0OO0O
MH := 00O0O0OODO
IH := 0000
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Fig.5 Model of history data.

(data

:RD VideoConferenceManager.agt

:hddsec (hd :DCT* 2001/07/18’'0id 1 :ET* 2002/08/18 09:00"
O000O0O0ODB aar001.DB :LAT® 2001/07/18 09:00" )

:RNAME VideoConferenceManager

:WNAME videoconferencemanagerl.robin.shiratori.riec.tohoku.ac.jp
:PLACENAME robin.shiratori.riec.tohoku.ac. jp

:UNAME Takahiro

(/000000
:0CDesc (Members :manager "(interface)"
gooog :memberl Video :member2 Audio :member3

WhiteBoard :member4 Ui)
//00000000000O0
:WM ((create :author "takahiro@shiratori.riec.tohoku.ac.jp"
:date "2001/05/13") (java :class javaprog.TclController))
//0000000000
:MostFiredMemoryFact (agent-state :state initial)
//0000000
:MessageReceivedCount 36
:MostMessageSender Vic
:MostMessageSenderSendCount 10
//0000
:MostFiredRuleName inter-1
:SecondFiredRuleName inter-2
:ThirdFiredRuleName inter-3
:BpAccessCount 2
:BpEventReceivedCount 2
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Fig.6 Example of history data.
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7agent2

:RNAME whiteboard :WM ((savedata :performance 7p3))) = 7agent3

(knowledge
(rule rulel
(data :RNAME video :WM ((savedata :performance 7pl))) = 7agentl
“(data :performance < 7pl)
(data :RNAME audio :WM ((savedata :performance 7p2)))
“(data :performance < 7p2)
(data
~(data :performance < 7p3)
(data :RNAME vcm) = ?manager

-->

(makelink best-performance-videogroup 7manager:RNAME (7agentl:RNAME

7agent2:RNAME ?7agent3:RNAME))
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Fig.7 Example of utilization knowledge.
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Fig.8 FVCS: Flexible Videoconference System using
AAR.
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Fig.9 Experiment environment.
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(historyusingknowledge FVCSKnowledge
(knowledge
(rule speedup-organization
(data :RNAME VideoConfManager
:USERNAME 7uname
:PLACENAME 7place
:0CDesc (Members :manager "(interface)"
:memberl 7ml :member2 ?m2
:member3 7m3 :member4 7m4

gbooooobooooooooooooooooooooooboo

807

:member5 ?m5 :member6 7m6)) = Pagentl

:RNAME ?m1
:RNAME ?7m2
:RNAME ?m3
:RNAME ?7m4
:RNAME 7mb
:RNAME ?7m6

:USERNAME
:USERNAME
:USERNAME
:USERNAME
:USERNAME
:USERNAME

(data
(data
(data
(data
(data
(data
-—>

(makelink direct-award 7agentl:RNAME

:PLACENAME 7?place
:PLACENAME 7place
:PLACENAME 7?place
:PLACENAME 7?place
:PLACENAME 7place
:PLACENAME 7?place

(rule change-rule-order

(data :RNAME Vic
:USERNAME 7uname
:PLACENAME 7place
:mostFiredRuleName ?7m1l
:secondFiredRuleName 7m2) = 7agentl
:RNAME CPUcheck
:USERNAME 7uname
:PLACENAME ?7place
:mostFiredRuleName 7m3) = 7agent2

(data

-=>
(changeruleorder 7agentl:RNAME (7ml ?7m2))
(changeruleorder 7agent2:RNAME (7m3))
)
)
)

Puname) = 7agent2
7uname) = 7agent3
Puname) = Pagent4
7uname) = 7agentb
7uname) = 7agent6
7uname) = 7agent7

(?m1 ?m2 ?m3 7m4 7m5 7m6))
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Fig.10 Example of experimental utilization knowledge.
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Fig. 11

Organization time of the FVCS agent.
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FVCS with machine A.
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