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Abstract As size of ontology has been increased more and more, the descriptions in the ontologies
become more complicated. Therefore finding and modifying unsatisfiable concepts is hard work in
ontology construction process. Minerva is an ontology reasoner which detects unsatisfiable concepts
automatically and infers subsumption relation between concepts in ontology. Most description logic
based ontology reasoners (including Minerva) work using tableaux algorithm. Because tableaux
algorithm is very costly, ontology reasoners need various optimization methods. In this paper, we
propose optimizing methods to reduce execution time of tableaux algorithm based ontology reasoner.
Proposed methods were applied to Minerva which was developed as preceding study result. In
consequence the new version Minerva shows high performance.

Key words : Ontology, Tableaux Algorithm, Ontology Reasoner, Optimized Method

1.ME
A g B Alug )M 2EHAH A8S 8

CE eEe sddstag A9e Wkt
tosaag - ddtha BEe g 20

3

B A ol & AEH MdES =B
PABLL, olE AYES T ¢ & HHem 3@4
3 LERATY. LEEXY IV d¥IEEAN, &

2 TZE A EFAAL Atk wEA &8
=2 Q{7 SAY A SLEEA MEAE

e
kimjeming @hotmail.com o{ o]a?} g%%g ; ]_LHC% _‘_7531, e ua.?_ o%g:i

e - sdusta FFHY as
park@ssu.ac kr
AAMgE 0 2008 129 189

Copyright@2009 §574 Bopsts] : Aql Sxo)u wd S5 A%, of Azt
B9 AA Ee dRd g S 58 oY AR ARS Stgy

$ Aol Hu gtk A4 LEERY =7 2759
=BRS¢ 2008d 108 289 LEZAE FA43E NEE Y AF BAE FES

71 A, OWL FE <dzlgo 1./}]&1?'. S{ltHZ-»éﬂ

ol M, ARE JUR SO AEF & gon] A HolNd B BT Bx e J’S—S— an Horroks® «]EH Eﬂ’q FaCT(Fast

S WEA] BAH Puink o] 9] BAlo® Ba WX 2% 4 F RS Classification of Terminology)[2]9} FaCT++ol¥, &
%ﬁu AEEHE B A9 Weieli Al 8748 QT ue A Baef

et i Zolt Pellet3)? KAONZSIS) B85 9% .6-/}5; 2
ARG A 2] R $8 A36W A2E(2009.2) Q= Aok TulelA THEelR WEA & =



154 AR LA AZE

AR
&
|

2E BR6lY B =89 A3 dHRER
A 729 A} MinervalllZl 9ok F A
apo]H e HAfo] 27 AFFgHsound) FE AFAT
ANEste ¥18 Minervas AEsIHA 283 com-
plete) 2345 &3
Minerva® E§s tj2E9 Me = 7Hke] &
22 FE 422 gEE €38|E&(Tableaux Algonthm)
& 7|¥re g FAFY 2y gE2 duEs ad
2 A48 A4S, F2 AFHE A& HF A 2 F
F BRI 433 golAr] fEd o]§ Eol7] 9%
kg 43 7ol gasith
2 =fdAe dE2 ¢udE Vv 2824 F
¢ A3 HA3 7Y MAE Ak A HAe &
EZAE 7S el didk =213 APAE A
A8 Hag 57198 &d AA Z1E-=84 Ad
7N Al(satisfiable concept cache), ¥ HA= HEZ ¢
& o3 AAHE =59 EEF A% E Bu A
&8 AAEE $4E B2 == AN U, vHAY
iz dudEd FR%e wE F 27 A9
(non-deterministic) #AI1& WAAI = U-113 &S
FHigete =g% 9lQ 7H(disjunction order) ©Jth
A NEELS AP G7EA olH] AEE 2EZA
FE972) Minervad] H-g=o] ¥ 2EZA| i)
A A3E A S ool Ytk

m]o ™

Az-i)l'rhﬂ

>~

1l

K

19

o

2. 712 M4
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if 1. (CiNCeLX)
2. {Cy, C3E LK
then £(x) = LX) U{Cy, Ca}

if 1. (CH.JCQ)E.f,(X)
2. {Cy, CaINLX) = 0
then a. save T
b. try £x)=>L0OU{C1}
If that leads to a clash then restore
T and
c. try LOO—LOU{C2}

if 1. IRCELK)
2. there is no y s.t £L(<x,y>)=R and
ceLy)
then create a new node y and edge <x,y>
with £(y)={C} and £(Kx,y>)=R
if 1. VR.CELKX)
2. there is some y s.t. £{<x,y>)=R and
CegL(y)
then £(y)~»L{yU{C}

M-rule

U-rule

I -rule

Y -rule
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z(xl)x{a,b} Node index hash

' a i {1H3H5}
e, (x2)={c,d} b {144}
c {2}
(Deixtr=ta i fia
f {4}
k  {3}45}
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E 2 EZF =2 ZAH oAl 3=

procedure Node Index Hash Generation
input: current concept<list>
node index hash<map>
current node index<set element>
element a < current node index
if current concept exist in node index hash
add a in node index hash<current concept>
else
generate key using current concept
add a in node index hash<cuwrrent concept>

procedure Directed Blocking Detection
input: concepts in label<list>
node index hash<map>
current node index<set element>
set A <~ label{0]
forGint i=1; i<size of label; i++)
set B < labelli]
set A < set AN set B
set A < set A - current node index
if set A is not empty && compare label(set A, label)
return true
else
return false
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