322

ooooooooo 220 30 GO2007 00

Technical Papers /

OO000oo0ooWebOOOOooooooooao

HRNRN

Integration of Semantic Web Reasoning and Argument-based Rea-

soning

ogd ood cooooo ooooooo

Toshiko Wakaki

College of Systems Engineering, Shibaura Institute of Technology

twakaki@sic.shibaura-it.ac.jp, http://www.ailab.se.shibaura-it.ac.jp/

coooodoo ooogo

Faculty of Engineering, Niigata University

o O

Hajime Sawamura

sawamura@ie.niigata-u.ac.jp, http://www.cs.ie.niigata-u.ac.jp/ sawamura/

ogd ood coooooo ooooooo

Taro Fukumoto
fukumoto@cs.ie.niigata-u.ac. jp

ogd ood coooooooo ocoooo

Takanori Mukai
m106096@sic.shibaura-it.ac. jp

oo dg

Katsumi Nitta

coooooooo cooooooo

Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology

Graduate School of Science and Technology, Niigata University

Graduate School of Engineering, Shibaura Institute of Technology

nitta@dis.titech.ac.jp, http://www.dis.titech.ac.jp/staff/nitta.html

keywords: ontological reasoning, argument-based reasoning, multi-agents, description logics, Semantic Web

Summary

Though many kinds of multi-agent systems based on argumentation have been proposed where only
rule-based knowledge is taken into account, they have been unable to handle the ontological knowledge so far.
In our daily life, however, there are a lot of human argumentation where both ontological and rule knowledges
are used. For example, in e-commerce, a seller and a buyer usually use ontologies about products along
with their respective strategic rules for buying and selling. Recent progress of the Semantic Web technology
provides expressive ontology languages. In this paper, we demonstrate integration of the Semantic Web
reasoning and argument-based reasoning. We have implemented the integrated system such that Logic of
Multiple-valued Argumentation-based agent system (specialized to two values { f,t}) can be accessible to the
Semantic Web reasoning established as the description logic reasoning system, given ontologies expressed
by OWL DL or its notational variant the DL SHOZN (D). An interesting argumentation result using both
ontologies and rules about the university curriculum is shown as an example executed by our system.
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000000 -0o0oo0o0o0o0 (0 3)0 OWL DLOOOO DL
SHOIN (D) OODDOODODOODOOODOOODDOODOOO

(1) « OWLDLODO:

<owl:Class rdf:ID="C">
<owl:equivalentClass rdf:resource="#D">
</owl:Class>

e SHOIN'(D)OO: C=D

(2) « OWLDLODO:
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<owl:Class rdf:ID="C">

<owl:unionOf rdf:parseType="Collection">
<00 1>
0o 2>

<00 n>
</owl:union0f>
</owl:Class>

e SHOIN'(D)OD: C= (00 1)u(00 2)u---u(0D0 n)
B. 000000000000 K; 0 OWL DL OO

gooooooooooooooooOoooooboooooooo
o0 K, 0owLDbLOOOOoOoOOooo

<?xml version="1.0" encoding="Shift-JIS"?>
<\!DOCTYPE owl \[<!ENTITY xsd "http://www.w3.org/2001/XMLSchema#">]>
<rdf :RDF
xmlns:rdf ="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl ="http://www.w3.0rg/2002/07/owl#">
<owl:Class rdf:ID="university_curriculum">
<owl:equivalentClass rdf:resource="#course"/>
</owl:Class>
<owl:Class rdf:ID="course">
<owl:unionQOf rdf:parseType="Collection">
<owl:Class rdf:about="#faculty_e"/>
<owl:unionQOf rdf:parseType="Collection">
<owl:Class rdf:about="#faculty_s"/>
<owl:Class rdf:about="#faculty_h"/>
</owl:union0f>
</owl:union0f>
</owl:Class>
<owl:Class rdf:ID="cs_dept">
<rdfs:subClass0f>
<owl:Class rdf:about="#faculty_e"/>
</rdfs:subClass0f>
</owl:Class>
<owl:Class rdf:ID="ee_dept">
<rdfs:subClass0f>
<owl:Class rdf:about="#faculty_e"/>
</rdfs:subClass0f>
</owl:Class>
<owl:Class rdf:ID="math_dept">
<rdfs:subClass0f>
<owl:Class rdf:about="#faculty_s"/>
</rdfs:subClass0f>
</owl:Class>
<owl:Class rdf:ID="philo_dept">
<rdfs:subClass0f>
<owl:Class rdf:about="#faculty_h"/>
</rdfs:subClass0f>
</owl:Class>
<owl:Class rdf:ID="we_logic">
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#western_logic"/>
<owl:Class rdf:about="#eastern_logic"/>
</owl:union0f>
</owl:Class>
<owl:Class rdf:ID="we_logic">
<rdfs:subClass0f>
<owl:Class rdf:about="#logic"/>
</rdfs:subClass0f>
</owl:Class>
<owl:Class rdf:ID="mp_logic">
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#math_logic"/>
<owl:Class rdf:about="#philo_logic"/>
</owl:union0f>
</owl:Class>
<owl:Class rdf:ID="mp_logic">
<rdfs:subClass0f>
<owl:Class rdf:about="#logic"/>
</rdfs:subClass0f>
</owl:Class>
<owl:Class rdf:ID="easy_get_credit">
<owl:Restriction>
<owl:onProperty rdf:resource="#reg"/>
<owl:allValuesFrom>
<owl:Class rdf:about="#pass"/>
</owl:allValuesFrom>
</owl:Restriction>
</owl:Class>
<owl:Class rdf:ID="hard_get_credit">
<owl:Restriction>
<owl:onProperty rdf:resource="#reg"/>
<owl:someValuesFrom>
<owl:complementOf>
<owl:Class rdf:about="#pass"/>
</owl:complement0f>
</owl:someValuesFrom>
</owl:Restriction>
</owl:Class>
<rdf:Description rdf:ID="philosophy">
<rdf:type rdf:resource="#hard_get_credit"/>
</rdf:Description>
<rdf:Description rdf:ID="philosophy">
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<reg rdf:resource="#st_0"/>
</rdf :Description>
<rdf:Description rdf:ID="11">
<rdf:type rdf:resource="#cs_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="12">
<rdf:type rdf:resource="#math_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="13">
<rdf:type rdf:resource="#philo_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="ai'">
<rdf:type rdf:resource="#cs_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="c_programming">
<rdf:type rdf:resource="#cs_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="prolog_programming">
<rdf:type rdf:resource="#cs_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="technical_english">
<rdf:type rdf:resource="#cs_dept"/>
</rdf :Description>
<rdf:Description rdf:ID="12">
<rdf:type rdf:resource="#math_logic"/>
</rdf:Description>
<rdf:Description rdf:ID="13">
<rdf:type rdf:resource="#philo_logic"/>
</rdf:Description>
<rdf:Description rdf:ID="ai">
<rdf:type rdf:resource="#not(pass)"/>
</rdf:Description>
</rdf :RDF>
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