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A Multi-Agent Platform Capable
of Handling Ad Hoc Conversation Policies

Hyung Jun Ahn'

ABSTRACT

Multi-agent systems have been developed for supporting intelligent collaboration of distributed and independent software entities and are be-
ing widely used for various applications. For the collaboration among agents, conversation policies (or interaction protocols) mutually agreed by
agents are used. In today’s dynamic electronic market environment, there can be frequent changes in conversation policies induced by the
changes in transaction methods in the market, and thus, the importance of ad hoc conversation policies is increasing. In existing agent platforms,
they allow the use of only several standard or fixed conversation policies, which requires inevitable re implementation for ad hoc conversation
policies and leads to inefficiency and intricacy. This paper designs an agent platform that supports ad hoc conversation policies and presents
the prototype implementation. The suggested system includes an exchangeable and interpretable conversation policy model, a meta conversation
procedure for exchanging new conversation policies, and a mechanism for performing actual transactions with exchanged conversation policies

- in run time in an adaptive way.
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. sender PC_systemn_assembly_agent
. receiver CPU_agent_02
: content (
(conversation_policy
. id OrderRequestNewCPU
: name place_order_with_credit_check
: description “The initiator agent orders products from a supplier. Supplier agent checks the credit status of the
buyer before confirming the order”

: state (set (state :id i: type IND) (state @ id i1 : type INT) (state : id i2 : type INT)
(state - id i3 : type INT) (state : id t2 : type TERM) (state : id t1 : type TERM)
(state : id t3 : type TERM) )

. transition (set

(transition : id trl : from i : to il : performer INI : CA request : parameter pl)
(transition : id tr2 : from il : to i2 : performer COUNTER : CA queryRef : parameter p2)
(transition © id tr3 : from i2 : to i3 : performer INI : CA inform : parameter p3))

)
: parameter (set (parameter : id pl : content order_request : ontology VSP_for_computers : type ACT)
(parameter : id p2 : content credit_identification_no : ontology VSP_for_computers : type REF)
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HE JdeHol22 A

(proposition ?ontologyEntity $?values) : AW &g

(activity ?activityID $?arguments) : 2 2.3

(getValueOf ?ontologyEntity $?values) : 4B &7

(getValueOf boolean ?ontologyEntity $?values) : Boolean 34} 2]
A 87

(actionIntention ?activityID $?arguments) : 2] 3 9}

(informationProtectionlntention ?ontologyEntity $?values) : 32 &
% 94
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ra Request (message (msgType request) (parameterID ?p) )A (parameter ?p ACT ?activity $?args) (activity ?activity $?args)

) (message (msgType queryRef) (parameterID ?p) ) A (parameter ?p REF ?ref $?args) o )

Tiz QueryRef A (~ (proposition ?ref $?args $?args2) ) (getValuef Tref $rargs)

riz Inform (message (msgType inform) (parameterID ?p) ) A (parameter ?p PROP ?ref $?args) (proposition ref ?queryRefID)

(E 3 &4 oAX] Mg 98 7219 o(Ro)

HAA 2/ T3 2UR FE Agr
(messageCandidate (msgID ?id) (msgType request) (parameterlD ?p) ) o;

Tor Request A (parameter p ?pType ?ontologyEntity $?vals)A (actionIntention ?ontologyEntity $?vals) (messageSendable 7id)

roz QueryRef | (messageCandidate (msgID ?id) (msgType queryRef) (parameterID ?p) ) (messageSendable ?id)
(messageCandidate (msgID ?id) (msgType inform) (parameterID ?p) )
A (parameter 7p 7pType ?ontologyEntity $?vals)A (proposition ?ontologyEntity $?vals $?vals2) o;

T Inform A (~ (informationProtectionntention ?ontologyEntity $?vals)) A (~ (informationProtectionlntention (messageSendable %id)

?ontologyEntity ) )
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w» Part 1- Facts for an incoming message and parameter

(message (msgType queryRef) (parameterID p2) )

(parameter pl REF travelltem 2003/03/19/1400 - SEQUL - TAEJEON - bus - UDG)

s Part 2- Bus agent’s belief - Available travel schedules

(proposition travelltem 2003/03/19/1330 - SEOUL - TAEJEON - bus - IBN 45 31)

(proposition travelltem 2003/03/19/1400 - SEQUL - TAEJEON - bus - UDG 27 15)

(proposition travelltem )

5 Part 3- Message Handler rule - rp

(message (msgType queryRef) (parameterID pl)) AND

(parameter pl REF travelltem 2003/03/19/1400 - SEOUL - TAEJEON - bus - UDG
$?args) AND

(NOT (proposition travelltem 2003/03/19/1400 - SEQUL - TAEJEON - bus - UDG
$7args))

=3

(getValueOf travelltem 2003/03/19/1400 - SEOUL - TAEJEON - bus - UDG))

B. Wrte WAIA 9 A FE

1. OCAgentKemele] @A) thale] Aejel A it B
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ssageCandidate &).

2. 2t messageCandidate= Ro.% ;% 73 rud EZA
FHot(Part 2)
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A A& messageSendable—J HeZ WEHT F M
Ho] RUAA DokPart 3). ojd FA o4t “ﬂ’\lzl
7} messageSendableo] @ A$E o9 A &
o2 Adrt

w Part 1 - Candidates for outgoing message

(messageCandidate (msglD ml) (msgType inform){parameterD pb))
(messageCandidate )

(messageCandidate )

(parameter p6 PROP ticketInfo)

i Part 2- Verifying a message candidate - ro3

(messageCandidate (msgID ml) (msgType inform) (parameterID p5)) AND
(parameter p6 PROP ticketInfo) AND

(NOT (informationProtectionlntention ticketInfo)) AND

(proposition ticket 2003/03/19/1400 ~ SEOUL - TAEJEON - bus - UDG ADULT 2)
=>

(messageSendable ml)

» Part 3- Creating an outgoing message - rp

(messageSendbale m1) AND

(NOT (AND (messageSendable ml) (messageSendable 7msg2))) AND
(messageCandidate (msgID ml) (msgType inform) (parameterID p6))

=>

(outgoingMessage (msgType inform) (parameterID p6))
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w Part 1- Task handler for reservation request

(activity reservationRequest 2003/03/19/1400 - SEOUL - TAEJEON - bus - UDG
ADULT 2) AND

(activityIntention reservationRequest) AND

(proposition travelltem 2003/03/19/1400 - SEOUL - TAEJEON - bus - UDG 27
2seatAvail) AND (> (?seatAvail 2) )

=>

(- physical_activity_for_reservation )

(proposition ticketInfo ticket 2003/03/19/1400 - SEOUL - TAEJEON - bus - UDG
ADULT 2)
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ConversationPolicy

Conversation

getCounterAgent () ;
setCounterAgent () ;

getCP () ;
setState () ;
getNextState() ;

addState() ;
addTransition () ;
addParameter () ;
getNextMsg () ;

A

4.2 OCAgentkemel2l =8| 7=
OCAgents} &4 %
o =23lg =

Kernel&

Al o 7] e

I [ lﬁ
. Application Application
Meta-Conv Policy Conv Policy Conv Policy ?
OCAgentKernel TaskHandler
- handleIncomingMsg() ;
registerTaskHandler() ; selectOutgoinMsg() ;
registerConversation() ; initiateTask() ;
registerConveraion getResultParameter() ;
Policy();
[ | 1
Meta-Conv Application Application
Task Handler Task Handler Task Handler ...
Agent
getID() ;
getHost() ;
getPort() ;
callAgentKernel() ;
Message Conversation
Parser Parser
parseMsg() ; parseConveration() ;
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5 P E inform FA o] wWAA A2

(defrule informMsgHandler

(message (msgType inform) (parameterID 7p) )
(parameter ?p ?ref $?args)

=
(assert (addBelief ?ref ?args))

5 Inform 8419 WA &
(defrule informMsgChecker
(messageCandidate (msgID ?id) (msgType inform)

2 AAA A=

(parameterID ?pid) )
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(parameter 7pid ?pType ?ontologyEntity $?vals)

(not (informationProtectionIntention ?ontologyEntity
$?vals))

(not (informationProtectionIntention ?ontologyEntity ) )
(proposition ?ontologyEntity $?vals $?vals2)
=>

(assert (messageSendable ?id) )

)
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