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An Ontology Evolution Algorithm for Reducing Structural Changes
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Abstract; In the Web semantic environment,how to reduce the structural changes of ontologies during their continuous evolution is chal-
lenging. Aiming at the problem,we propose an ontology arithmetic algorithm to reduce the structural changes during ontology evolution
and improve the stability and maintainability of ontologies. Unlike traditional ontology evolution methods that mainly focus on inter—
entity relationships, we integrate the conceptual relationships between entities based on entity frequencies and inter—entity relationship fre-
quencies when calculating the ontology evolution cost, thus realizing a more fine —grained analysis of entity impact. In addition, we
propose additional evolution strategies to select the optimal evolution strategy during the evolution process and retain more complex
semantic relations to achieve minimal structural changes. Experimental results show that the evolutionary approach proposed performs
well in dealing with ontology evolution involving complex semantic relations, effectively reducing the evolutionary cost and improving the
structural similarity before and after ontology evolution. These research results are of great significance in evolving and updating
ontologies in Web semantic environments and provide useful improvement directions and practical experience in the field of ontology en-
gineering.
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(1) function getShortestWeightPath( nodeOperationLists) :

(2)for each no_consistentlists ;

(3) resultPath = getAllNodesShortestPath ( ) #3J HUE AR iz

R AL AR
(4) for each path in resultPath.
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(6) refreshGraph( ) #3KBUAE 345 51 LL KA 2 3 1 77 % 48
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(7) nodesWeight= getNodesWeight ( ) #1155 5 fir 45 7 15
&N

(8)return resultPath, nodesWeight
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(1) function refreshGraph( path,nodeList,oldGraph) ;

(2)for each i in nodeListl ;

(3)if nodeListl[i] is null;

(4)Node. add(in)

(5)for each i in nodeList:

(6)if new nodeList[ i] is null;

(7)for j=0 to oldGraph. length — 1.

(8)if oldGraph[ j]. tail=in and new nodeList. get ( oldGraph
[j]. head) is not null;

(9)Node. add( oldGraph|[ j]. head)
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(1) function getNodesWeight( graph, pathList) ;
(2) relationsWeight = getWeight( graph)
(3) nodesWeight= {}
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(4)for each v in graph. vertList;

(5) weightLists = getShortestPaths ( v, graph, relations
Weight, pathList)

(6) weight =0

(7) for each weightList in weightLists

(8) weight += weightLists| weightList ]

(9) nodesWeight[ v] = round( weight,2)
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equivalent ‘ hyponmy 1
string  (e—dr- DitigalCamera  (-equivalent-w PhotoGrapher lequivalentf PhotoGrapherl
1 | Y
hyponymy |
hyponymy .
v quivalent
PointAntShoot ——disjoint® ExpensiveDSLR

+

[——dr hyponymn
I hypoilymy

disjoint
Professional Amateur
B2 BHBEMELEARE(LF)
AESCHR[8-9 ] 1, B/ INBAACA R A2 0 (4) % DSLR Fil Photographer 2 [A] A JC 3R ;

(1) MBk DSLR;

(2) MM DSLR 1 ExpensiveDSLR 22 [A] (1 5 £ ;

(3) % ExpensiveDSLR F DitigalCamera 2 [] [
KE;

(5) ¥ ExpensiveDSLR 5 Photographer ¥ Jill dr
K&,
AL S ARG AN & 3 IR

hyponym; Thing ——hyponymy-
quivalent ‘
‘ hyponmy
string |¢——dr—— DitigalCamera [—equivalent—» PhotoGrapher equivalent—  PhotoGrapherl
hyponymy l T
l quivalent.
hyponymy
v
PointAntShoot [edisjoint—| ExpensiveDSLR dr hyponymy:
hyponymy
Professional Amateur
2, vz RS ~ N
B3 ZYEMBENHRERAKE(LHK[8-9])

1 RAEBUEA MR LT BRI A, ST (8 -9 ]
FISCHIERITLE

F 11 BHAREAH G o AR R
ERLALIELDES
(S
SCHRL8]  SCHR[9] X
Remove ( DSLR) 0.842 6 0.917 1 0.928 3
Remove ( DitigalCamera) 0.7311 0.732 6 0.732 6
Remove ( PhotoGrapher) 0.5968 0.6915 0.743 2

I T AR SOC R BT, W] RIS 5 S
R —HUNESE R AE R R A R AR AL )R
XA ARG A (500 52K 5 T 5% 28 50 A B — )1 i A A
HALIG  REARES R RZ I R B0 ORI, 283 ) 52

KA R B LR KT H oA, I 4R Y B A A AL Rk RE A8
TE SRR B AR FFAS A AU | R 7R A A3 Al i 72
Xt R B PR AN AR T T AT 8 25

FESCH SR o ) 5 T 5 8 S A O i &2 2%
WSORR A BRI S0 Bs 2 W1, 42 Hh Bl [ A1
SERVEAS P A AR AR 7 T5 TR AL B AR TSR AR S
SRl ORI R BB . X UEWIZSE AR AR R A A
LR A 2 SO AR I — EUE AR D7 T AT 3
Feo SR TEALBRIRT IE SO AR I, 5 55— 7 i 4
BOA W 25 o X TR B SO R I AR HE AR A
D SO R H SRR AR K T T 4 Ak B AR A
I, AT, SCHBRE AT IR RERS PR B9 A A A
APE , AT AS AR B AR SE A PEAE RN
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(93 5 I T A MBI 5155507 L
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1% TARBALBAC A, AL, 38 5 5 A A IR — Bt 4
A AEARBEALE R R B T 2 2 iiE R
T4 5 T 3 ) 2 B A A

SRTIT | V22080 A 1 U A7 A — 6 ) B e 3
LT A PR 938 AL A5 7 R SR 3 AT , A5 AL 31 LA
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