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Abstract Ontology mapping is the task of finding semantic correspondences between two
ontologies. In order to improve the effectiveness of ontology mapping, we need to consider the
characteristics and constraints of data models used for implementing ontologies. Earlier research on
ontology mapping, however, has proven to be inefficient because the approach should transform input
ontologies into graphs and take into account all the nodes and edges of the graphs, which ended up
requiring a great amount of processing time. In this paper, we propose a multi-strategic mapping
approach to find correspondences between ontologies based on the syntactic or semantic characteristics
and constraints of the topic maps. Our multi-strategic mapping approach includes a topic name-based
mapping, a topic property-based mapping, a hierarchy-based mapping, and an association—-based
mapping approach. And it also uses a hybrid method in which a combined similarity is derived from
the results of individual mapping approaches. In addition, we don’t need to generate a cross—pair of
all topics from the ontologies because unmatched pairs of topics can be removed by characteristics and
constraints of the topic maps. For our experiments, we used oriental philosophy ontologies, western
philosophy ontologies, Yahoo western philosophy dictionary, and Yahoo german literature dictionary as
input ontologies. Our experiments show that the automatically generated mapping results conform to
the outputs generated manually by domain experts, which is very promising for further work.
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nameMatcher(nameldx1:Namelndex, nameldx2:Namelndex, pairSet:TopicMatrix)

for each pairs of topics in pairSet
[l @ Blte) EEUMOZRE HuE EUSO IDE A
topic1 = topicPair.topict;
topic2 = topicPair.topic2;

/] @ EBS0f MRICZRE 2 €W T4 BE HO%

wordCount! = countWord(topic1, nameldx1});
wordCount2 = countWord(topic2, nameldx2);
sameWordCount = countSameWord(topic1, top

Ct.

iy

=

i

ic2, nameldx1,

Ct.

nameldx2);

/] ® PHE ZE SO0l Met SIMname gtS 756t 018 ETHNM MAESHC

if sameWordCount = 0 then SIMname = 0
else
if wordCount1 < wordCount2 then
SiMname = sameWordCount / wordCoun

t1

else
SIMname = sameWordCount / wordCount2
end if
end if
topicPair.SIMname = SIMname;
a¥ 7 BN 79 v daEE
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occurrenceMatcher(nameldx1:Namelndex, nameldx2:Namelndex, pairSet:TopicMatrix)

for each pairs of topics in pairSet

// @ StUe ETNOZEH HlWE EEES IDE JIH2C.
topic1 = topicPair.topict;
topic2 = topicPair.topic2;
/@ F ETO HAHBA EIYUU st SAIRIE RS0
/1 S ETO O{HAHA ELUXNO SIMname & 02 US zUtS F el
// ZIHAEQ BAS 760 SiMocctype gt &Lt
SiMocctype = calcOccTypeSimilarity(topict, topic2, nameldx1, nameldx2);
/[ ® F EHO {HHA HOIE(EXE, URNO UiEt SALE 28HCH
// SXgE H ETH I8 (HED 210l ST MoIM S S0 HIEE REHC.
1 URIQI 22 URI BHES Blwaly 2183 S2g L0 18 JEX FoH OOE S
/[l SAMNBUES BHEZ2 Fol0 SIMoccdata 22 ECH.

SIMoccdata = calcOccDataSimilarity(topici
// @ SiMocctypelt SIMoccdata®l B2
SIMocc = (SIMocctype + SIMoccdata) / 2

topicPair.SIMocc = SIMocc;

, topic2, nameldx1,
ot SIMoce gte 2 X &sHCE,

nameldx2);
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calcSIMHierarchy(TList1:TopicSet, TList2:topicSet, pairSet:TopicMatrix)
/@ F ETWEHES AL N FAGE PEHCH

for(i

0; i <= TList1.count();

i++) {

childTopic1 = TList1.getTopic(i):
for(j = 0; j <= TlList2.count(); j++) {

childTopic2 = TList2.getTopic(j);

/| @ EBY BESRH £ ST MO (8 FALS IS

- T =
topicPair = pairSet.getPair(childTopic1, childTopic?2);
SIMhierarchy = topicPair.getSIMh();

/I @ ET A SIMy L0l HAEN UK H2 B 1 B2 MESICHL

123

it NOT_FOUND then

if isLeaf(childTopic1) and isLeaf(childTopic2) then

SIMhierarchy = 0;

else if isLeaf(childTopic1) and NOT isLeaf(childTopic2) then

topicPair.SIMh = 0;

else if NOT isLeaf(childTopic1) and isLeaf(childTopic2) then

topicPair.SIMh = 0;

else SIMhierarchy = calcSIMHierarchy(childTopic1, childTopic2, pairSet);

end if

/[l @ ET Mo ol SAIRE HAGtD TE

(=R

Uel 2 &4 #o| RAS =HELL

SIMofPair = (topicPair.getSIMname() + topicPair.getSIMocc + SIMHierarchy)/3;
accSIMofPairs = accSIMofPairs + SIMofPair;

i
}

/] ® 2B AE PX RMNBS SE8ICH

SIMHierarchy = accSIMofPairs / (TList1.count() * TList2.count());
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2 AFTE Qe By o BAE g5 (Topic Map Object

Wrappers), EZY AAES Astr] Y3 2EA
& 7 (Storage Wrappers), AHEA7F EgW o] H28 4=
A dh= EYY A FAHTopic Map Provider), th&
ol Egyle] a8 AAS 93 EGY A4l B
ZHTopic Map Cache Manager), EZ¥ AAES A
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= 93 99 B8 2K Topic Map Manager), EZ
el 7t 7] 2 WEWYS o8 F&3 7TES Al
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assocationTypeMatcher(nameldx1:Namelndex,

nameldx2:Namelndex, pairSet:TopicMatrix)

for each pairs of association type topics in pairSet

SIMmem1 = SIMmem2 = SIMmem3 = SIMmem4 = 0O;

/1 @ 2 AR Ete WY EXEso AEgS AL
firstMemberSet1 = getMember(topicPair.topic1, FIRST);
secondMemberSet1 = getMember(topicPair.topic1, SECOND);
firstMemberSet2 = getMember(topicPair.topic2, FIRST);
secondMemberSet?2 = getMember(topicPair.topic2, SECOND);

/@ S BT EIYS WHE AN S MAEID BHE AH0IS] SIMmem 2tS &HESICEH

// SIMmem1& firstMemberSet! &8lol EXES 1} firstMemberSet2 & gtol EXE ALO|0f
o SiMname+occ atS AN E2CH GIIM JtE 2
1 SIMname+occ 22 SIMmemi 222 St

[/l S MAHS OIS pairSetllA 2+ ETN

// SIMmem2, SIMmem3, SIMmem4S S5 RECH
SIMmem1 = calcMemberSimilarity (firstMemberSet1, firstMemberSet2, pairSet):

SiIMmem2 = calcMemberSimilarity
SIMmem3 = calcMemberSimilarity

(
(
(
(

firstMemberSet1, secondMemberSet2, pairSet);
secondMemberSet1, firstMemberSet2, pairSet);

SIMmem4 = calcMemberSimilarity(secondMemberSet1, secondMemberSet2, pairSet);
[/ @ 402 SIMmem 2t2 B2 Fot0 SIMassoc 222 St
SIMassoc = (SIMmem1 + SIMmem2 + SIMmem3 + SIMmem4) / 4

topicPair.SIMassoc = SIMassoc;
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