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ABSTRACT

In this paper, we discuss how ontology plays roles in building a distributed and heterogeneous
knowledge-base system. First, we discuss relationship between ontology and agent in the Knowledgeable
Community which is a framework of knowledge sharing and reuse based on a multi-agent architecture.
Ontology is a minimum requirement for each agent to join the Knowledgeable Community. Second we
explain mediation by ontology to show how ontology is used in the Knowledgeable Community. A special
agent called mediator analyzes undirected messages and infer candidates of recipient agents by consulting
ontology and relationship between ontology and agents. Third we model ontology as combination of aspects
each of which can represent a way of conceptualization. Aspects are combined either as combination aspect
which means integration of aspects or category aspect which means choice of aspects. Since ontology by
aspect allows heterogeneous and multiple descriptions for phenomenon in the world, it is appropriate for
heterogeneous knowledge-base systemns. We also show translation of messages as a way of interpreting
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multiple aspects. A translation agent can translate a message with some aspect to one with another aspect
by analyzing dependency of aspects. Mediation and translation of messages are important to build agents
easily and naturally because less knowledge on other agents is requested for each agent.
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(ask-one :content (and (hotel ?x)
(name ?x "Nara-hotel” )
{nearest-station ?x ?y))
‘aspect ?y ‘language KIF)

(a) Message 1

(broker-all :content
(ask-one :content (and (hotel ?x)
(name ?x “Nara-hotel”)
(nearest-station ?x ?y))
:aspect ?y :language KIF)
reply-with g1)

(b) Message 2
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(recommend-all :content
(ask-one :content (and (hotel ?x)
(name ?x "Nara-hotel”)
(nearest-station 7x ?y))
:aspect 7y ‘language KIF)
‘reply-with g1)

{c) Message 3
(ask-one :content (and (hotel ?7x)
{name ?x "Nara -hotel”)
(nearest-station 7x ?y))
‘receiver sight-seeing-agent
‘aspect ?y :language KIF)
reply-with g1)

(d) Message 4
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(define-category-aspect FEE (feefa fee/b))
(define-translation FEE
(=> (tee/Alfee ?fee) (fee/Blfee ?fee))
(:query-precedence nil
‘inform-precedence nil
(-> (fee-value ?fee ?value)
(and (adult ?fee ?feet)
(student ?fee ?fee?)
(fee-value ?feel ?value)
(fee-value ?tee2 ?value))))))

(define-translation FEE
(=> (fee/Blfee 7) (fee/Alfee ?f)

((:guery-precedence nil

linform-precedence nil

(-> (and (adult ?fee ?%eel)
(student 7fee ?fee2)
(fee-value ?eel “?valuel)
(fee-value 7fee2 ?value2)))))

(max ?value1 ?value2 ?max-value))

(fee-value ?fee ?value))
(:query-precedence nil
linform-precedence nil
(-> (and (student ?ee ?fee?)
(fee-value ?fee2 ?value))
(fee-value ?fee ?value))

A =OT (ADAAOT (A)AI(AL, A,

(a) Category Aspect fee

(def ine~aspect temple/A (TEMPLE)
{:use fee/A))
(in-aspect temple/A)
(define~-class temple (?x)
def (and (has-one ?x name)
(has-one ?x fee)))
(define~function name (?x)
> ’?n
:def (and (temple ?x) (string 7?n)))
(deflng;function temple-fee (?x)
==

:def (and (temple ?x) (fee ?f)))

(b) Combination Aspect temple/A

(define-aspect temple/B (TEMPLE)
(-use fee/B))
(in-aspect tempie/B)
(define~class temple (?x)
:def (and (has-one ?x name)
{has-one ?x fee)))
(define-function name {?x)
—->
:def (and (temple ?x) (string ?n)))
(dehne guncnon temple—fee (?x)
->
‘det (and (temple 7x) (fee 7))

() Combination Aspect temple/B
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(define~-aspect fee/A (FEE)
{in-aspect fee/A)
(define—class fee (?fee)

‘def (has-one ?fee fee-value))
(define-tunction “ee-value (?fee)

=> Pval

‘def (and (fee ?fee) (natural ?val)))

(@) Atomic Aspect fee/A

(define-aspect fee/B (FEE)
(in-aspect fee/B)
(define~class fee (?fee)
‘def (and (has-one ?fee adult)
(has-one ?fee student)))
(define-class fee-elm (?elm)
:def (has-one ?elm fee-value))
(define—function fee-value (?elm)
=> ?val

:def (and (fee~elm ?elm) (natural ?val)))
(define-function adult (?fee)
=> 7elm
:def (and (fee ?fee) (fee—elm ?elm)))
(define-function student (?fee)
=> ?elm
‘def (and (fee ?fee) (fee-elm ?elm)))
(define—function make-fee (?eim1 ?elm2)
~> ?Mee
:def (and (fee-elm ?eim1) (fee-elm ?elm2)
(tee 7fee) (adult ?fee ?elm1)
(student ?fee ?eim2)))
(define—function make—fee—elm (?val)
=> %elm
‘def (and (natural ?val) (fee—elm ?eim))

(e) Atomic Aspect fee/B
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forwarding

madiator
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An informative
message with message with

Source aspoct A Translation | aspect 8
Agent Agent

(a) Transiation of a informative Message

An informative

A query message
with aspect B

Aspect A A query message Aspect B

Source Lt A T ansiat ion Targent
e % -————————————

AN answer message An answer message
with aspact A with aspect B

(b} Translation of a Query Nessage
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{temple ?x) {temple ?7x)
(name 7x ?y) (name ?x ?y)
(fee ?x M) (fee ?2x ?)
{adult ?f ?f1) (adult ?f ?1)

(student ?f 72
(fee-value ?f1 7v1)
(fee-value 712 7v2)

(student ?f ?712)
(fee-value ?f1 7v1)
(fee-value 712 W2)

(< ?v1 500 {< ?v1 500)
(< ?v2 400) (< ?v2 400)
(string ?y)

(temple-fee ?f)
(temple-fee-elm 7f1)
(temple—fee —elm ?f2)

{a) The given message (b) Adding class

definitions
(temple ?x)
{name ?x 7?y) (temple ?x)
(fee ?x ?fee) (name ?x ?y)

(fee ?x 7?feg)

(fee-value ?fee ?value)
(fee-value ?fee ?value)

(< ?value 500)

(< ?value 400) (< ?value 500)

(string ?y) (< ?value 400)
(string ?y)

(temple-fee ?fee)
(temple-fee-elm 7teel)
(temple-tfee -elm ?fee?)

(temple-tee ?fee)

(d) Removing
unnecessary literals

a3 10 #e of

{c) Applying a translation
formula

I3 102 Wigo] MAlA|e o2A HEHERE
HolE}, J71A F 9 oo]HE temple/A%} tem-
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k. 1¥ 98 29 temple/A o) HEY UFEE o
AT ARlYFae givte A 43T temple/B
ol o] HEE temple/A o] HENA templed] A< ¢
’é}“’ g 973k o] oM 43 temple/BE 7}
A HAEMAANE 29 109 ()9} 2ol 43 temple/A
7H WA Z WEsHE dE2 7\dEd. 4%
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