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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 implémenting 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. Qur 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. Qur 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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5.2.1 EXY J|gt ¥ 202|8

nameMatcher(nameldx1:Namelndex, nameldx2:Namelndex, pairSet:TopicMatrix)

for each pairs of topics in pairSet

// @ Sl ETAOCZRM Hug ELES IDE JIH &0
topic1 = topicPair.topic1;
topic2 = topicPair.topic2;

/| @ EEC MOCZRY 2t EWOl HO4% B8 HOxE P
wordCount! = countWord(topic1, nameldx1);
wordCount2 = countWord(topic2, nameldx2);
sameWordCount = countSameWord(topic1, topic2, nameldx1, nameldx2);

// @ FEHY SE HOI=0 T2t SiIMname gt2 26t 01E ETHNOM XA
if sameWordCount = 0 then SIMname = 0
else

if wordCount! < wordCount2 then
SiMname = sameWordCount / wordCountt
else
SIMname = sameWordCount / wordCount2
end if
end if
topicPair.SIMname = SIMname;

i

o,

2% 7 EYT VN oy g3ed

522 EW £4 I HE LD2E

occurrenceMatcher(nameldx1:Namelndex, nameldx2:Namelndex, pairSet:TopicMatrix)
for each pairs of topics in pairSet
/@ ot ELROITRH HIRE SHSS IDE JHH2L0
topic1 = topicPair.topict:
topic2 = topicPair.topic2;
/[l @D S EXQ OIHBA EIUN S SAGE PO
1/ S ELO HAHEA EILMO SIMname 212 202 CIE =S FSHCH
// ZUse HRZS F0ot0 SIMocctype gt2F 8t
SIMocctype = calcOccTypeSimilarity(topict, topic2, nameldxi, nameldx2);
/1 ® % ST HHHA CIOIE(2XE, URDOI T8t SAtgtS F8tCH
I SNEe Fe ETY I IHE Y 20| EBHO MM B 02 HIgE2 250
/! URIRI A2 URI MHE HIwWSIH 23 S28 AL 18 QX a2d 0°§ Sk
I SAZES HRE A5t SiMoccdata 2t22 ECLt.
SIMoccdata = calcOccDataSimilarity(topic1, topic2, nameldx1, nameldx2);
// @ SIMocctypell SiMoccdata®l HzZE ol0 SiMocc 222 XN EBHLL.
SIMocc = (SIMocctype + SIMoccdata) / 2
topicPair.SIMocc = SiMocc;

a9 8e EY &4 V¢ WY gmeaze Jlesy ¥e ¢ %

AF 72 708 WP Y AF P2
F E¥Y 39 £ 459 HAE 4= &

al

-
o
N

o) £ Ego) F2H FAES BRHE oItk o ErnBErs
5o}, 19 994 £y A% XSt £ B @ e
ARAE Y EYYS AT PEH FAEE

2393 3% =99 A9 20 2949 =x9 By 2 (@2 @
Sk o e FARE A 89 3 89 EY

o] $AlEE wims) 2 o Ex9 Bel Fsha (a) B9 A9 AR AZTZ b)EYY BY A AF72

EXY A9 AR Zu AgAtel wjgs oo} 14 9 A% 728 7Ie EFE 9



122 B R4 E =

7 EY Alolg AF FZ N AN e $
Ao} o5 AdED 9VIM T1, T2& AZF $AES
A% F EYo|n 1 m A Y EAETR n A
9 89 EFYES /AT Ut e T 94 8y B
Yol & Tpo j¥A 3ty Egog o) T 2949
SIMname, SIMocc, SIMu #& EYH oA 9
€Y oS olE Ze] BT 79 F Ege @Y
AREE 7T BE 3 EY BEY 9l fAlge)
AN o] gEe HAE Filn v &Y B 4
o] 2 wrol T Tee AZH FANES ZAAsHA
"

SIM [Ty, T)= 3 {AVG(SIM

zEm

T #ltat, )}/ (ImlxInl)

t)+ SIM . (tst))

ame (£

(3)
ol Ti# T, & o 39 EFE 7IxA
U2 Bl Aee £ F shivl Q2uA EFQ A
£ SIMu(Ty, To)v 032 713tk 2grz F =xw
oM Sdlx Exl EY ey gl diaiMgt A% 7
frAlgEE AMela UmAe 002 Euk 9 4229
Al B Tt Te9) SIMugkd 4H&3t7] 98l AR
2 39 EYEY SIMuite HeE 3 ¢ 4 ok
ol#d AAH zZo BEg Zo|7] 93] AS T2
S M FE 492 SIMedt e AdEIA geike W
AL A &, 33 AF9 SIMHEJ:£ WA ALre
TS o) @& EY% PHd AL TozH A9 A
Z9] SIMugt ALt Aol &9 A% SIMugts EFN
PgP2RE AY A& & Yok
37 102 AFFH FAKLE Ay 9% = g
d2A AFAEL ME T 7)Fd ue 255 1§
Z AF FEE B Y ABFHe: =Y BY
g A} 23 A= EYY AY B Hkat
of WiFET By B NFoU FgAe EFYP A
MG Ak WMEES ¢ & Aok 2y EYY

=

A 2ZEd ¥

€8 A 3B A A1 5061

ZH% SIMname(FY A, MFzo Bbhe w4}
g &g HAA 2ok au AF 72 W fAES
R SIMe(S% 28, 3= dsah)e SIMa(EY 2
gz, M2 dehEg o & g st 9 9
A E o) SIMa(E% AA}, §= F3e 31y E
3 gl &3, olol7} RS WPy Pl 0.18%
< 7}741]"P SIMu(E% A, Mdad Asthe o

He 3lY] EYEo gleBzg 0zg /1AL & 4 9

’\:} T Egue SIMu(E4), dihe 2 a9 By

#E59] SIMy #h& EF A4 ohg o] ke o] &3l
AR § Aol B of &9 EXEo) FTxHo=Z
FrAkEE7) W&o 0B & e 71xg 2¥ 11e A
T2 74 vl 7Y faEEg Holw gioh
AATA 1S vl Y. ABPA o vige
FHA EIE Aoy wiBE oJujdic) og Eo,
g 129 99 AoM¥e ‘author 99| ZHES} ‘book’
Ao Aol duld £ Alolo ‘author of &) A#HT
A7t 2 EXY BolAe ‘philosophical text’ ©&9)
Toldul Rt fwrite' AT Yrbrd BE EY AL
olell ‘written by'S} ﬁ-‘d’-‘&ﬁ]ﬂ RAE AE, 488A 7
¥ ool Me duwA 89 EN¥ £ EY ‘aythor
of € ‘written by’ Alelell ATFA Aol ZdHoA &
Aol EAsl=Rl AQsHE Aot
Eyie] dgAle iR ojXBAEM F EGA}
ol9] ou|d ARGS AR "y T AuA €
dol P AdME A AvdA Bdem @
A€ 1Y EFE Aol FAIEE ZR33ln I AT
e} JARPA EFY Alole] fAlgke Al "t
&, ‘author of & ‘written by’ Alole] AAFA §A}
#E FI7] HdElMe F AR Elle Ay 2
(FE, C”‘°]’“H]W) (TIE, Yvvd E), (AHo)A

4
a

H]ST—]- o]/\-hj (/gx-]o]/da]n]. ?:]“}T?—ﬂ AE) %
*}"]-4 v*}%k“ A the 08 BFEe FE)
a9, olc W= Afole) fAEe) & A% 2 B

7l fFAIEE £ 9 SIMname(BY AR, #= HI o] AW@A £F AP0 Hri= AL g}
Hatn oM 2 yart
e
oF FER = EEX-E £=2 gax| | MY 20 A
/ / \\ /] A
82 WA ZA 0101 IPIZE\E2tE 2 8280100 AW A e H2di=s
e

(@) EAY A9 A AZTR
a9 10 AHERE

Fol A%

)= BY Aoz AFTE
22 F¢



B9y 2d 54S 1ee O A4 a9 sy

5.2.3 HERAX D0 Y ¢S

calcSIMHierarchy(TList1:TopicSet, TList2:topicSet, pairSet:TopicMatrix)
/O F ETHSO /AL M| SAIUS L.
for(i = 0; 1 <= TUlistt.count(); i++) {
childTopic1 = TList1.getTopic(i):
for(j = 0: j <= TList2.countl); j++) {
childTopic2 = TList2.getTopic(j);

/1 @ ELH I RE T EHO| MO 8 TAS P80
topicPair = pairSet.getPair(childTopic1, childTopic2):
SIMhierarchy = topicPair.getSIMh();

/1 @ EB #9l SIMy 20! HAMSN UK U2 B 1 S MSEC
if NOT_FOUND then

* if isLeaf(childTopic1) and isLeaf(childTopic2) then
SIMhierarchy = 0;

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

topicPair.SIMh = 0;

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

topicPair.SIMh = 0;

else SiMhierarchy = calcSIMHierarchy{childTopic1, childTopic2, pairSet);

end if

/] @ ET WO Gl QARS HASD ME Yo D= ET MO AR +EE
SIMofPair = (topicPair.getSIMname() + topicPair.getSIMocc + SIMHierarchy)/S:

accSiMofPairs = accSIMofPairs + SiMofPair;
}
,} .
/1 ® 2B AE T SAMUS AHESITH
SIMHierarchy = accSIMofPairs / (TList1.count() * TList2.count());

29 1 AFSTE 2N 7R g daeE
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& LE2AY volglndz EWYS ALgslr] Hie)
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5.2.4 HTJ OBt WY LS

assocationTypeMatcher(nameldx1:Namelndex, nameldx2:Namelndex, pairSet:TopicMatrix)
for each pairs of association type topics in pairSet
SiIMmem1 = SIMmem2 = SIMmem3 = SIMmem4 = 0;
[/ @ 2 AT B WY ETEO @S Pt
firstMemberSet! = getMember(topicPair.topic1, FIRST);
secondMemberSet1 = getMember(topicPair.topic1, SECOND);
firstMemberSet2 = getMember(topicPair.topic2, FIRST);
secondMemberSet2 = getMember(topicPair.topic2, SECOND);
/] @ 5 HRJA EIYY HHE AOIN HS M50 WHE A0 SiMmem 2tE AHESHCY
// SIMmem1& firstMemberSet1 H&el ELS M firstMemberSet2 &2 ETE AOI0
[/ #2 Mys OS pairSetllA 2 ETNQ| SIMname+occ 22 AORC0H KIIA 21E 2

/! SIMname+occ 22 SIMmemi 222 &I,

/' SIMmem2, SIMmem3, SIMmem4%= S 8IH FEHCH
SIMmem1 = calcMemberSimilarity(firstMemberSet1, firstMemberSet2, pairSet);

SIMmem2

calcMemberSimilarity(firstMemberSet1, secondMemberSet2, pairSet);

SIMmem3 = calcMemberSimilarity(secondMemberSet1, firstMemberSet2, pairSet);

SiMmem4 = calcMemberSimilarity{(secondMemberSet1, secondMemberSet2, pairSet);
/l @ 4309 SIMmem 2to] B2 S 25t0 SIMassoc 222 Bt

SIMassoc = (SIMmem1i + SIMmem2 + SiIMmem3 + SIMmem4) / 4

topicPair.SIMassoc = SiMassoc;
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