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Interactive Method for Ontology Debugging

LV Lv
(School of Mathematics & Computing Science, Guangdong University of Business Studies, Guangzhou 510320)
[Abstract] Logical errors is easy to appear in the process of Ontology designing. It is hard to diagnose and amend these errors by using existing

tools for Ontology debugging. Aiming at this problem, this paper proposes an interactive method for Ontology debugging. By analyzing the

unsatisfiable concept, it generates correlative questions and automatically repairs the Ontology based on users’ reply. Experimental results show that

this method can achieve the repair purpose by a few questions.
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Protégél!), Racer #5331 unsatisfiable concept % 3 < fA
PIES IR, (HFREAMIE I A BT 58 B E A5 iR B
B 1 RHA AR T X badfood.owl P HEIT 43 A7 B 45 5L
“VeganFood” J& badfood.owl H1f§] unsatisfiable concept.
B 1(a)/E Protégé 1 OWL Debugger %454 5H, B
VeganFood 45 B & “Food”, & 1(b)}& SWOOPP'Z i
MfERE, BRI VeganFood S5RAYJFHFRE “Meat”.

Explanation:

The following awioms contradict each other.

© Condition: VeganFood

Foot condition

| [@condition: Food
Hecessarr condition on VermnFood

(a)Protégé iy 4k

!OWL—CIass: .VeganFood

Unsatisfiable concept
Reason: Any member of WeganFood is forced to belong to class

Meat

and its complernent
(b)SWOOP i 45
Bl XF “VeganFood” 4HiRH R

HETFE 1 MFRE, BTN RT B R AR bR
=, AT RIEE (B 1(a) 5 B 1(0) MR — 20 FE 317 Bk
BITAE. BRI R K, Fit, AL —MR
HRBREF . EFF R, RN R REN R F A%
AR R A “yes” , “no” K “unknown”, TijJGZH 323
A AT IEAE IE A fR A 35t
2 AiRpRéE
AT LA 48 A S B A A vk 1 R A A I 4 3 5%

HEMBEE

AR A A AR g SHOIQY, & h gt FfgE & 2 4
Wad. MEaFEEE. Bk LEMERR. AR
&4 C, CnD,CuD,-C,VRC,3IRC,<nRC,=nRC,
Hop, REMG. BT Bk T RE 3 MR (D&
ZIHMRER, A TI@ClcC2); Q)falEEZ m e
W/EE X ZR, ik T2( “isHardWorking domain Person” );
Gz MR FR, Wh T3 RIcR2).

4143 unsatisfiable concept Hj S5/ s, XHR4]ENX T
IR 2 Fphge: (1) {C(x),-C(0)} < ABox , Hrr, x Z#i& C
H)— A5 ; C Fi1 —C #rA conflict concept!s (2) {(< nR)(x),
(>mR)(x)} = ABox , H. n<mo M—AMHE&AA woeht, B
7 B unsatisfiable concept.

E IMUPS)P TBoxT'cT, C R T HH— S, %4
C 7 T*Hu g A wl i# &2 ) (unsatisfiable), TifE T MER —AF
TBox 1B 2 Al 2 0, AR T A& C £ TBox iy MUPS.

&3 2(Root Class)®! 24— unsatisfiable concept 7K i
(A5 —A unsatisfiable concept i, B A& 4 Root Class.

&3 3(Derived Class)!®! ¥4 —4 unsatisfiable concept % i
(88 % —~> unsatisfiable concept [, F Al & A Derived Classo

3 RERMAEERE

RHAAREGEEH— A BT

MUPSI1: ax-1: Koala < JisHardWorking. false; ax-2:
isHard Working domain Person; ax-3: Person ¢ —Marsupials;

ax-4: Koala < Marsupials o
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MUPS2: bx-1: Quokka < Marsupials; bx-2: Quokka <
JisHardWorking.true; bx-3: isHardWorking domain Person;
bx-4: Person ¢ —Marsupials

MUPS1 1 MUPS2 & 4% koala.owl®'s1 g 2 4~ MUPS,
3 MUPS i) 2 X ,Koala /& MUPSI1 ] unsatisfiable concept,
Quokka & MUPS2 #f unsatisfiable concept. [FA Koala FiI
Quokka #FAMK M H Al unsatisfiable concept, AffPL Koala FiI
Quokka #B & Root Class. X3¢ J7 123 56 A R A {4 1 3% # Root
Class ] MUPS #1787, % H %4> Root Class B, EHAE
%% Derived Class ] Root Class #4747 . £ Bk w4,
KoalaWithPhD J& Koala ffj Derived Class, R{EE X 2 flE
Y 3, 4 Root Class j§2&, Derived Class #i54:. T3t
i 4 B Root Class.

3.1 MUPS %

FEARREREEGb, WATHHE unsatisfiable concept 431 H:
FHE ) MUPS ©8E T IZ 15, ARSOR FISCRRISTM ) 1o B4
WA RB BT MUPS, T I ESAT, ASCHRH —F 2
FI(MUPS #)o

SES AMRRAT ) % UC & MUPS(m1)f# unsatisfiable concept,
GCI il GC2 & — MM ME&", AR A (ax(UC) I E L T
Stk i A B

(DFEUC cGCleml,GC2c—-UCeml , Jij UC cGCln
-GC2 .

(2B UC cGCleml,GC2=-UC eml, N “=" A

“c” 4bE, UCcGCIN—GC2.

IS Bl RN TRAI, FRoABE ax] AR P ax2,
A AD(ax1, ax2):

(1ax1 F1 ax2 #& T1, GC1 & ax1 {4 H GC1 J& ax2
FI 223

(2)ax1 & T1, ax2 J& T2, R J& ax1 fl ax2 iy ffa .

G)axl £ T2, ax2 £ T1, C & axl fil ax2 d 2

FESL 6 MUPS ## DA ax(UC)AMRA 5, F 45 s (child)fn &
45 i (parent)j# &8 AD(parent, child), M+ S A conflict
concept FIH o

TRAEE X 4~ X 6, Koala ffj MUPS M 2 fiim.
Fm(OE ax-1 f1 ax-2 §IFMifF. ax-4 d1i Marsupial B

conflict concept,

(1)Koala c Marsupials n JisHardWorking. false

(2) isHardWorking domain Person

(3)Person ¢ —Marsupials

& 2 Koala i MUPS #%

32 FEHMHZERUAREHER

4% MUPS Az i ] 8 #) B4 05 5 2 % MUPS By 4 5% A B
IR REER, 25 EE=ERE TR

TEA B ) RS R SHOIQ i 2 Frifis. S8 QQ)Fh b
R {(< nR)(X),(> MR)(X)} < ABox B Z figttt o ldn, % F X%
A8 (is C1 the domain of “<n.R™)HyEZE “ves”, NIMER
conflict concept(“>n.R”); ZN P [HZ& “no”, MM “<n.R”;
FHRAEZ “unknown”, JI#E 2 4 conflict concepts i i &

TR PR {C(x),~C(x)} < ABox » R AL
Ji, BIZETF MUPS A Az B 1 G #1000 #5588 4n F

Rule-1: #WH(1)C, S R.Cy,-++, C,y ER.C,, C1£ UC; CSR,.C, B
C, is the domain/range of R, ; R, # R, R HA M, H(2)C, cR.C,,
Ci & UC, WFEi%K “is R the role of Cyand C,?”. FHRE R “yes

“ MR AR C cRCo WMRFEZRE “no”, WHMABE
CS —RC, WMPEMZE “unknown” H C, SR.C, €KB, NI
AR

Rule-2: &% R M Rule-1 s ip, )8 & “is C, the subset
of C,?”,

Rule-3: #1 £ (1)C, is the domain/range of Ry, C; S Cy,-++, Coy S Cy,
C,#UC, B;,(2)C, is the domain/range of R, , C, is UC, WK “is C,
the domain/range of R;?”, HIRFIE R “yes”, WHHABRZE “C,the
domain./range of R;”. FNEEZE R “no”, MFHMABE “C, the
domain./range of — R,”. R E & & “unknown” H “C, the
domain./range of R,” KB, | B 235 o

Rule-4: fi GC, = GC, HZABER “GC)”, # GC, & UC,
M “GCi=GC,” fEHN “GCi S GC,” b WH GC = GCy, GCi#
UC, HEAER “—-GC”, MIE “GC,=GC,"” Bk “=GC <
— GC,” kb3,

Rule-1 Fi| F £ €6 4% 5% o 28 B ) J81 - Rule-2 % J§ C1 < C2
BRI AR, BAABRAREfaf, B “c” R HR&&E
. Rule-3 # € Domain/Range A¥, Rule-4 4t¥ MUPS ##
g “=7, FERE AR, BRER ‘<7 bR, AR
axl € KB R R %A HAGFET AR,

M MUPS 4 it 746, @ F b g0 AR gl . T
FH P 0 ) A T I A BEOE R AR AR . lTn, BT Rule-3 1
B 2, HERPL TG : “is “not Marsupials” the domain of
“isHardWorking™?” . Q5L F P I “yes”, W T A B 2
PR AR, T E AR b Marsupials ) 715 & B M LS
WA A isHardWorking. 744 B i) B AC JE A
Marsupial #FHES G MBS, HHiAB bR MES. 72
LR R, ax-1 0 bx-2 SR ABSE . AR R 5
WP RABESET, FETH Koala A1 Quakka 25
Marsupials B, KL, R A 2 A RE “is Quakka
the subset of Marsupials?” fiI4f 3 4™ H] % “is Koala the subset of
Marsupials?”, & 3 Fim. fEnfld, % Koala f4siREIE
J&» Quokka M4 IR MEEIE .

B —Hoe Bl A R R I

B IR

CITEIE

FRetETFE

W U — MUPS

B 3 Ak Koala KR4

WA P E% “no”, FEAKB TR, A MK ARFLE,
DAY DA 5 S A B T A IR A B A T R R
BT 55 AR M. BOZEAR R TUA BN AXt,
AP AXm, FRABA AXb. L AXm Fil AXb {4 i
AR MR EE “yes”, M AXm R A #HTH AXb,

(F#&58 63 1)



