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Impact Analysis of Ontology Evolution Based on
Dependency Graph Model
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Abstract: Studying the semantics of the description logic SHOIN( D) , we clarified the dependency relations
between the elements in the evolving ontology and proposed a dependency graph model for the ontology. Based
on this model, the concept of impact frequency was defined and an algorithm was proposed to compute it.
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ce, ey, e, <e,key ke, e ke ke, <ep, XFMKIFICRFR N FEAMAL
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Filan, HERE R AEAE S B Researcher ( peter) , M| Researcher < peter.
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Table 1 Matching of SHOIN(D) axioms, entities, assertions and dependency relations between ontology elements

SHOIN( D) iy A B | SEARFINT A FR
C,Ccc, ¢, <¢,
R, CR, R, <R,
c=D C<D, D<C
JR.C C<R
VR C C<R
C(a) C<a
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EX6 —AMK O MR EBAEIE DA EE 6= (V,E), Hb: a8 Vg TR
V. XEREAAR O S | JEPEEEE; AR E I EA TR (V. V) R —AEER, Y EACE V<V,
i, (V,,V,) eE.

511 SHOIN (D) #iiR ZHiE T /R ALK A H tp TBox } | Researcher C Person, Student C
Person, Article € Publication, T C Vauthor. Publication, T € Vauthor. Person |, ABox &
{ Article (anArticle) , Researcher(peter) , Student(peter) , author(anArticle,peter) |.

FRARE FTHE SO 4 FPHOOC R, T LAZE AR ST R 8] AR G 22, BT 1 RO 0C R AL
B ATOL, AAR AR O 2R RIS R i 8 A5 05 A 8 SRIMZH AR, T s FRAMRITE . |V, = Publication,
V, = Person, V, =author, V, = Article, V, = Researcher, V, = Student, V, = anArticle, V, = peter}. i#1£/~
AR TOER [H] IO G .
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Fig.1 Dependency graph
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BN P A AR R AN — 2 A R, AP A SR (RS | M s MA) B S AR
MGG R IS v SRS AR R AR T 3R AR OC ZR 05 3L, K 37 3 S8 SR TR ARORE OC 28 1A ) s o4 1)
WRAOC R B b, X, —DARAR A P T o0 e

e 1, MBRIE S Person i1 Researcher [R] 4K 7K 3¢ 2 2R AL 8% 52 X RemoveAxiom ( Researcher C



92 WOMOR AE A AR (B R %50 &

Person) = | |, A M2 TR KRB T 226301 ( Person, Researcher ) MR, %S E: Person Fl
Researcher [B] 4% 7K 3¢ £ )22 A0 8% 5 S AddAxiom ( Researcher C Person) = | { Person, Researcher) | .
TEAMRAZARIS . RO AR TCR B WO R ITFTE, L, 24— DIoRBn, X HAbTR
FEAREA R 2 XA T X S AR ST R B AR Y 7 A S . SCHR[ 7 ] 4 AT s N AR S )
WHEIAAE AL B 2, BT, — AR T R W28 1 H 235 me B AHF 5L AR, 52 i K 4k 22 1% 175
SCHRTO ] #82 Hh A — T B2 5800 53 B 7571 v BRARAE AL S 3 Pl IS 25 1 1 A8 AR5 i A 1 1 e e, (ELOEA
FIEAMAARA R SR, MIFESEPR Web PREETS, B TR (05 ) (09 A2 46 e vk, ol 52 el A9 905 1L P REARL K
HH TR AR S R AR G R BB A R 538, (AR TR AR AP T 2 i i) B A2 3 2 Y
M. PR, AR SCES AR ARSI A R A S, 3l — N A AR DG 2R IR 742 A4 19 5 i A5
EX8 BRI REER 6= (V,E), HE— DR g(e), Hbe & 6 HR—ASK, WA .
1) Wk ee £, WAL 205 EE
IF(e) = Y NumPath(V,) —i+1,
Hr: e=(V,,V,); NumPath(V,) ZIHRLITT RV, ke S e B35 a8 i RU sy, A
S ) AR AR
2) W e eV, WIARA 52 M B3R Ry

IF(e) = > IF((V,, V) + 3 TF((V,V,)),

VsV ek ViV
Hrfe=V .
TG 1 BT SR I BRAEAS Person, MU E SEMHIBRI ( Person , author) , BRI 25301 25 5% 1 £
6, author; M B i1 { Person, Researcher ) , iX i 2352 W #f /& Researcher MK peter; # J5 M B i1
(Person, Student) , 252 MAHES Student FIMMA peter. 243X 3 LN ARBMER S, FRFHES Person MHBE.
I, AMA peter SHHEZM PR, BIMBRAE S Person BYAR L2 MAAT N 5.
FRAEAS A SE M AR 5 SC, 1 T 20 TSRS DG AR TRIASEAY v AR A 52w 43 32 1) B k.
ik 1 TPEARRAAL R L ImpactInOnto( O, M, ChReqs) .
fiA: (0,M,ChgReqs) , BITFHEALIIAR O | A 5 F BB AT IRHE M M AT 022 1k
#F ChgReqs, Ho i v.<v,, WM, =1, &N M, =0.
B . TEPRAT SRR R R A
SR
function ImpactlnOnto( O ,M ,ChReqs) |
value =0; //FI RS2 A FEE A O
switch ChgReqgs do
case addAxiom(D) :
G A D P& AT RIES LV, V,, -V,
HWAARITTRIAGCTR , 153 m DICEEZWXS S EdgeSet, MAEGH S m &l
for Y (V,, V]> € EdgeSet do
if V, N2gdiRE M then
for 1sk=<ndo
if M, =1 then // WISRAEMII R R BB P AFAEIL (Y, V,)
value + +
value + +; //HTF Vv, 32 B0, RS20 B3R N 1
return value ;
case removeAxiom (D) :
TG AR D P E AT RIES LV, V,, -V,
HMAARITTRIICTR , 153 m DNICREZWXS HES EdgeSet, MAEGH S m il
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for Y (V,, Vj> € EdgeSet do
for 1<sk=<ndo
if My, =1 then // WAAEMAIC R EIBAL P AELE (Y, V, )
value + +
value + +; //HTF Vv, 32 B, RS20 B3R N 1
return value;
case removekntity(C) ;
AR ERAY B RZIAARS AL ITR V,
value = DelEntity (V) ;
M PBRAETTER V5
return value;
case addEntity (C) :
AAKERA BEZIAAES I AATR V, 5
M P INAKITTER V5
return O ;
%
function DelEntity(V, ) {
for 1<i<n do
M, =1 then /WU ROBOE R IR 42531 (V. V)
value + + ;
DelEntity (V) ;
for 1<sj<n do
if M,,; =1 then // WIERFEAKIIE R BB P A7 (Y, V)
value + +
value = value + 8 //MERAMNATCR A B (2 S SRR D, 0> 1

return value;

b
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( Researcher( peter) ) , removeAxiom ( Researcher € Person ), removeEntity ( Researcher ), removeEntity
(peter) |, SAHRALEMIUE Hy 2 +20. WAIRR A 540 —R A2t sems, RIS ACHES MR 5 BT A 141
UM IR A AL S RE S 0 RSB MART, SA R SE A R R A, 4N, INERBES Researcher
Ja , A peter HHEHHES Person AUMA, BAURZIAE N 3 + 0, BASLEZ S0 /N TF7E Protége
PAT AR SEm AL, PRk, AT AR A e A B A A R A S R AR — SRS 1 — R E kgL
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