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Query processing model for Internet ontology data change

Sung-Kyun Oh*, Byung-gon Kim**

Abstract

To provide more efficient and exact search result, internet systems will rely more and more on
semantic web. Ontology is one of the important methods for implementation of semantic web.
Ontology is used to implement an explicit formal vocabularies to share. However, important
problems rise when dealing with ontology. Ontologies are typically subject to change because they
are living. In order to handle ontology data change situation, a version handling system is needed
to keep track of changes. For example, the queries subject to the previous ontology may become
inconsistent and must be updated according to the newest version of ontology. Although many
research was done in this area, there are still many problems to overcome. In this paper, we
propose class and property transition graph for query transformation. The graph is created when
ontology data is changed and applied to query transformation.
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<EvolutionConcept rdf:ID="fd42cc20">

<refersTo rdf:resource="--+/university#Student”/>
<hasVersion>

<ClassVersion rdf:ID="389a99b0">
<hasTransactionTime>624</hasTransactionTime>
<hasState>confirmed</hasState>
<hasID>Student</hasID>

</ClassVersion>

</hasVersion>

<hasVersion>

<ClassVersion rdf:ID="389a99b1">
<hasTransactionTime>628</hasTransactionTime>
<hasState>confirmed</hasState>
<hasID>Student</hasID>

<subtypeOf rdf:resource="#{d42cc22" />
</ClassVersion>

</hasVersion>

</EvolutionConcept>
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(Figure 4) Ontology item change example

<Table 2> Ontology change items
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Algorithm QueryTransformation
A= . Query q, OntologyChangeGraph G
A3} Modified Query q’
for all element e; of q (Classes and Properties)
search e; from G
search graph of e element
node=last node of e;
edge=last edge of ¢
case(edge) {
del : revise q according to
alternative node name
ren : revise q according to
renamed node name
mer : revise q according to
merged node name
sep : revise q according to
two separated node name
else ' no change

)

a’=q
return q’
endfor
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(Figure 5) Number of queries affected by
change

W Vil digte] wxdo] WE u
. 7

e Ao A (29 5%

3 ST R B AR
Agsgon, ol LA} WaHE Ul
AH oz 457 dieln. wad JFe



(2016. 2)

=1

20 CIXg28i=sts] ==X H17& M1

< 7]

A -8

94

o
‘_ao
=
o
0

!

o
1%0
el
]
1)

w
)

N

Mo =7

7hgtell whel 2E:=A
o=

= A
=
=

oy
= B2
o o

W
Iy o}
A

I

ARE
o

oo
B B
N
up W

1 o
il

W

Wl

=y

o M
N
g o)
s

B

zZA o] Wslel] o887l

(Recal) 3} whx]a w Aol tj

‘_ao

sk gol meb z oW

x
B

R

s

H71 <]

3|

1= &4

0

!

o

]

sl
2!

X

<
23]

=

3

ey
]
1%0

1l
%

s} waele] ‘ol

~
;00

—_
o

7]

=
=

2E2XA

CERERE

Hboz A 2lH 7]

=

W
ol

2]
x

B

—_
o

=2}
Hr

ol

1l

—_—
To
i

o
Jo

(29 6) o] AAE vl

0

e E8Ae Btk
iy

Ko

—

e ZANE w3

4]

2E2A 7H9

References

Heldler. J, Lassila. O, "The Sema

4

[1] Berners-Lee. Tim

pp.28-37, May 2001.

4

ntic Web,” Scientific American

~4&— OriginV

LastV

100

90
80
70

60
50

40

30

20
10

(Figure 6) Query recall results

[2] Klein, M., Fensel, D., “Ontology versioning on the

Semantic Web.,” Proc. Int. Semantic Web Working

Symposium, pp.75-91, 2001.

bel, oA A

AfET 5%

4]

s

o

o2 edAd HHel

[3] Gruber, T.R., “A Translation Approach to Portable

Aoz ZAE )

Ontology Specifications,” Knowl. Acquis., Vol. 5, No.

2., pp.199-220, 1993.

[e]
= 3

eEl

=13
=

eEeA M was

_
S

o,

el A7t 7hs

s

o

of 7Hd el WAl

[4] Resource Description Framework(RDF) Schema Sp

ecification 1.0, http://www.w3.org/TR/2000/CR-rdf

-schema-20000327/

ol

o

3

=
o

ol

4z

o gk

EIR=E

o we

bl

3|

2

O

o
i

st
=
=

]
ﬂ”
e

[5] SK. Oh, B.G. Kim, "Semantic search of web docume

nts using ontology,” Journal of Digital Contents Soci

ety. v.15, no.5, pp.603-612, Oct. 2014.

5.



PIE 222X UIoIe Hatol OHE

[6] http://www.nongnu.org/cvs/#documentation

[7] http://subversion.tigris.org/

[8] P. Plessers, O. De Troyer. Ontology Change Detectio
n Using a Version Log. In Proceedings of the 4th
International Semantic Web Conference (ISWC-05),
pp.578-592, 2005.

[9] W3C. SPARQL Query Language for RDF, 2008. W3
C Recommendation (15 January 2008). Available at
http://www.w3.org/TR/rdf-sparql-query

[10] G. Kasneci, F. M. Suchanek, G. Ifrim, M. Ramanath,
and G. Weikum. NAGA: Searching and ranking kno

wledge. In Proc. ICDE-2008, pp.953 - 962. 2008.

[11] http://www.movieontology.org

19814 @ Zogjstn o] F st
1984 - AA st A i

pud €]
1999 Fjdigtal & 3o g

19873 ~3 A : AU e AFHAZEY T wF
AAFoF ¢ THuolguolA XMLEEEY AZES)

2
ot
-

XA
1990 : Fojdigtw ¥ 3oyt
A A AL 8EE o] ShAL
19929 Foloigtul oyt
AR A ALet 3} o] 8FA4) AL
2001 @ Zo ot & #of st
AR A A8t} o] BFEbAL
199243 ~19984d : =HFy}E el L ALY
2001 ~dA - BHYT L e-v]R2Y 2T R
BAEOE : thakY) dlolE olgA, AuwEs] 2LEm

Al

pNNe)

= -

| XMl 2 H

gt
=

21



