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Abstract Calculating minimal unsatisfiability preserving sub-terminologies (Mups) plays a
crucial role in debugging incoherent terminology. On the basis of terminology dependency graph
model and from the perspective of dependences between concepts, we define three metrics of
semantic dependence, semantic cluster and dependence distribution to reflect the complexity of
terminology. By studying unsatisfiable concept number, conflict axiom set cardinal and conflict
axiom cardinal how to influence the difficulty of calculating Mups, we define two metrics of max
cardinal of conflict axiom set and max cardinal of conflict axiom to reflect the complexity of
incoherent terminology. Then, we devise a Mups Benchmark (MupsBen) to evaluate the
performances of reasoners for calculating Mups based on those metrics. MupsBen is able to
generate incoherent terminologies to evaluate the performances of Pellet, Hermit, FaCT + -+,
JFact and TrOWL by black-box method. Evaluation experiments show that the proposed metrics
can effectively reflect the complexity of Benchmark data for calculating Mups. The performance
of specific reasoner decreases with the increase of complexity of test data. Because of the differ-
ences of inference mechanisms and optimization strategies, the performances of various reasoners

have quite differences for diverse complexity metrics.
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PIER 2 (AN 1 ). 78 Al il e ME G A s v 4
BRRREN UL Y SR =X 6 Ff, B4 SO0 48 R
T R T A € P

K1 WHEBSERBMEDH

Constructor table Syntax
subClassOf S1CS,
seTab . . .
equivalentClass SI=S;
. intersectionO f Sins,
iuTab .
unionO f SiuS;
allValuesFrom Vr.B;
asTab
someValuesFrom Jr,.B;
Operand table
atomSet Bi,Bs,,B,
roleSet rLaTy sttt aTy,

HRAE A4 3 55 1 A 2 [ 4 3 58 1 3% Con-
structor table Al K438 3 N T F.seTab T FEHEIKL
WEXRROMEMKR S PME T iuTab F
FAEA WD FHT B R T asTab TR A7
AR IR (V) FIAFAE B3R (DD PR FR 3 1

HE A 58 1 K i R 28 A [ 48 4F £ Operand
table AT 3 73 by WG 2 B AR BUEE 55 atomSer G AF
T 2 FAERD 7 A & RoR 8 i By By s e
B, sroleSet a5 HAF T 2 5 1 A €0, 3R g 8 o
FLaTy st s T,

4101 AT RS I A

A i8S A S A A A A AT T RS TR TR AR
ARy ol R ey L T A B 2 R] AR OC R L SR L
T SCHORRE SRy 1 1Y T B ARE S 5 K S TE AT SRR A 1
filt 2 b A TR SCHOR 2 /Y A3 i ) L 72 T8 SCRE N 3
8 2 W 2 22 0] T SO B8 3% T 8 8 &% 1 UK
ZNA] s DR AR HE T SO B AN A2 5 3 3 i 7 A B B A i
R R R ABE A A S W T B R T SRS B I SRR
B H WK fJa AR ORI 0 AT M o OR A
BEBFERENSEL

Bk L R R A R

B« satnum : O] R HESECH

As R R SR g

cluster: 18 UFE¥CH

conTab . ¥ 1 B 3% Constructor table
operTab: #E{E%F Operand table

fn . SRl MR

S<atomSet, k=1

WHILE (cluster =>0)
d=0
constructor,<-Select(seTab,asTab)
operand,<—Select(atomSet ,roleSet)
Sy <—makeAzxiom(constructor, ,operand,)
S.add(S;,)
d++ k++

9.  WHILE (d <)

oo ~ » (@2 = w DO —

10. constructor,<—Select(seTab,iuTab,asTab)
11. operand,<Select(atomSet roleSet) U {S,— }
12. Si<—makeAxiom(constructor; ,operand,)
13. S.add(S;)

14. d++,k++

15, cluster——

16. num= satnum— size(S)

17. WHILE (num >0)

18. constructor,<—Select(seTab,asTab)

19. operand,<Select(atomSet,roleSet)

20.  Sp<-makeAxiom(constructor, ,operand,)
21.  S.add(Sp)

22. k++,num——

23. RETURN S

T BRI R i RS E T R T R A L AR
BEARAE RS B Fb - 1 D7 R G A L A €51 2
m Fln 220 10,4493 Z 5L sarnum Ny 60, I R AR
WL A g ALl CFRBCA cluster 23 10 2 i 1 LA
FHESEAR ST 0 3 B 5E T RS R
AR HE L -

AL TR HEE A B R T R Y
JE v (2 TR B Pl i TR L i A
FEHT R RARICH A R T i R E S (BB 1 A7)
Ok A I SCHOBURE Dy 1Y TR SRS O @ R AR IC
IR KB SCHCORE BE L E M R o 23 B seTab R F
asTab T BICH PIHE T AL £ DR T
20 constructor, B (55 4 17) . X BRI M seTab T3
HEEHLCH =", )\ asTab T3 B BEHLECH Y
437, B atomSer 45 F roleSer £E 4 B 4y Wi HL
AN RS A — A A B D ERE SR
B operand, B (55 5 17) . X BB H AR F
Wi sdE Bl R F AR n. RIG¥ constructor, B ¥
WAE =" M3 L K& operand, B[] Wi A~ ¢
ﬁ;%&Blﬂl r KA — AT R A S = 3B,
(55 6 7)o DT AR J AT 16 SR AE & S 3 A7 Il T mp
WM EHE S R 715, ok fld BB 1
(%6 8 11).
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YR 2. TR MRS SR Z b R TE SR
HURE ) o3 A SR U A i — BB SR 2 L AR M AR
L, A N seTab iuTab FlasTab %X 3 4~ TR B, &
AT REEHLIBCH — 35 TS kAR TR
constructor, (25 10 1) , X BR M seTab TR HE
OB 227 N duTab 7R BB A 207,
asTab FHREFEILEGE AIRZ“Y”. T atomSet 4
A roleSet 45 o3 Bl B — A I 5~ 28 A1 — 4> I
THAEERY 6 17 ERE S — AN & A
PR BB operand, BL (55 11 47) , ik BB 3% B
MR TFHE &S By I T A6 L ) S, 02 S
IRIGW constructor, B 3 MNEFCC” U4V,
LA K operand, B 3 DMEAERL By or, M1 S, H 365 BL—
AR ABE S, TV, SiUB, G 12 47) . A 2 B
A AL S, TERE FLTS 0 k] AR AR S b (5
13 45). ik A d P38 15 14 47). BLis Al %0
S, B SCHCH 2 S 2, H 52 20 BR 2 i 45 E B 3 A A
FIARBE S 3k B i R SIS B2 10 25K B I P 45 31 1Y
SHER

S, =3r.B,, S;EVr,.S\UB,, S;E3r;.5,MB;,
S,EVr,.S;NB,.

Febricifs SUHEECH 1Y cluster 398 1R 15 17).
WIS 25 1 A8 SURE R A I CAEZS R T %0 LR
T8 4 RS TR SCHOBURE 73 531 O 1,2.3, 43 ek
SOy 4 P 2OR TR VEE LR 20K 2
) AR B 2 A A TR IE SR,

BRSO E AR Y 10 A8 SO AR 40 M
BRZE 10 AT REE B A T AR R BEE Dy 10 A4S 4%
HR 5520 B8 1 AR IR B 5 2 A B 10 A ) B G (5 18~
2140, T A 1 60 A~ A] 1 R HE &34 2 2R .

B 1 AT ] 22 0E LEECE cluster
I S A 1) 5 T SCARI B A BT S i, B ot g
[ & 22 o(cluster X A).

40102 ATl R M R 3 B A A e )

A i A A i R R A TR O 1 S RO
AR TE R 1Y A R RS R IE MR I R

WAL R SCHOREC R A R TE R T AF
TEA R 2 B SCIEE S R A8 SC 7 1 SRR 2 ol MO 56
REBMMSITH RN TFRBEET ST 55 1 |
M SR cluster FEHITE SCHEECH 55 1 4> WHILE
PEFR 55 2~15 41 B HIAT — W o cluster WA 1. HE
0. [R) S 72T SCHE 938 AR 4 5K (3) ~ (6) 11 HR
O3 AE B R SCHOBTRE A R T 78 U A= AR
JEB I IS AR FEE 1l d bR ORI SCHK

B85 2 4 WHILE 3 CGf 9~ 14 1) BT — K,
d 1. HENR A FIL, B 1 s R
H cluster FIiE SCHE N 1) fie K& ML A 75 &
25 FE K 3 SR EOK.

R RCESE 1 G2 Rl 2 sk A
(55 16 A7) 1M 45 30 0 4% ¢ 28 S ME A& 8K B o 1 F
X HE I 2 RN AR AR AR O R L BEE 1 S 3
A~ WHILE 3R AUAX A 18 nwm 50 H A 3 5048 2.
U B 1 RS 0 R R M B H AT 4 e
SN 2R TE5E.
4.2 FAHBEERERE

AN Y TR A 1 A 3 S 4 A A e B 45
VERCHIFR Ay (e 2 R 5. 16 A Al 396 2 ME & 2k il 2
LG A TR LU TV C =M X T Rl BRE
BR AR F8 A A D 0 T

R2 AUFEEBMSERBHEEBMH

Constructor table Syntax
subClassOf CEC,
sedTab equivalentClass Ci=C,
disjoint With CiE=C,
wsTab allValuesFrom Vi . A
someValuesFrom Ju.A
cTab complementOf - A
iTab intersectionO f CineC,
Operand table
atom.sat Bi,Bz,+ B,
role.sat FLaTp st ar,
atom.unsat A1 Az, Ay

role.unsat Ly sty sensiy

HRAE 4 3 55 1 B A 2R OR W] 4 3 35 7 % Con-
structor table AJ ¥l 73K 4 P F 3, sedTab T F 1
AL RFR (D) VEFEMRR (S AL RR(ED)
3 PR T vasTab 5 FRAF A PR 3] (V) FAF 7 1]
(WM E T, cTab FEEBREE ()BT, cTab
TRAFE (DT

B 2Z i AAS A 3 2 02 IR O ZE R & Y S 7R
AP E T A Wl UL, 7 C=AN—A &
CCANM—A XML R BT E. IR BRSO
J 5 S AR SR A B0 P, — 2R T T HR A A
T SRS IR Catom. unsat) T 4, (role.unsat) ;
75— A g AN ALl AR B BRI R 53 s B RS AN BT i A2
PEARTHE S, FE 78 N atom.sat Fl role.sat s 'EATLE
ANBRLIER T C=AN—-AnNB & CCAN-ANB
XA A X B A R AT atom.unsat, B Wk
BT atom.sat, M ELE o, KL 2 P gEiE
3k Operand table A R 430 4 RIBVERE S ./
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BT ATl A S s atom.sar B G AE R J2
Bl ,BZ ooy B, srole.sat e AR SR 71 oy o0
Ja PN T AN Al il R A s atom. unsar 5 AE
TR R A, As o A, srole.unsat 8246 P ETLH &
IO
40201 AR AR R 3 BR
Kalyanpur " 8§ H , R — BUAR 15 5 19 K AT i
JEAR A IE AR Jh ST AE AE 1Y B A AT BE A H A A W]
JEAR S AR B ACHE L O T IR A R AT i A
&AL HORE DG R BB AN AT I R R A S P
RS FIIR A= 2.
EX 10, HRNAH R R E A SR
KEXZI—‘%'??EJE?FE%E W32 ME 2 AR AN T i A AR
i — 25 A] R 43 Ay Sl AN ] 2 AR S AR B AR
AR AN A MR A
B, e :C,=AN—A L HH A E—
B C, o SR AN T R A
Ni,a:Coi E=C,ysas:Coy=0C,1, N C,q Fil
C.o A HAOR AR AN AT 6 2 A
X 11 JRAAS AT RS, a0 i BLAE S
AR B 32 R P T L VR 4 ey E A il R AR
T IE B S DUZAE A IR A AN AT A
i, e, :C,EC, a5 :C,=C,,.0::C;=C,NC,,
W Cy . Cy JCy ¥ R RAEAS AT i A
WA EHETH Lk 6 NABA R, B 7=
b T H AN BT R AR S Y Mups

o e

AT 1

{a/l sy 9o Q3 Ay 9 Q5 4 Ay
mr

Mups(C,) ={{a;}},

Mups(C,,;) =Mups (C,,,) ={{az,a;}},

Mups(C) ={{aa,}},

Mups(Cy) ={{ay,a; a5} } ,

Mups(Cy) = {{a; sa, a5} s {as a5 05,05 } .

&% Kalyanpur ) 848 F1 Schlobach % A 9 J7
25 AE BTN AT Il e AR A A At B R A TR 5 R
A AN ATl AR A B ARS8 5 1k AR A AT AR A A
T H Mups.

EX 12, HOBFR 2. Al il A& Co i 4RO
TR W L(CH) ={(C,, Index, s Ax,) } U LC, 1),
Hrp Index, 25 CHR ARG Axy i HEEE
B C iy 23 2R

— B ARBAR SR IR L L(Co) = (LA, = AT,
& NulD }#(# L(C)={([C,,.C, ].F . NulD }.

TR IR 6 SIS AT LA Y R AR 2

L£CH={([A.~A], NulD,

(C, e} C,=AM—AD Y},
L£CC)={(Cpi+Cpr ]+ NulD),
(Coisiay a5} o {CiECy s Cu=C,, D},
(LC,y»C,n 15D Null)
(Cozs{az a5}, {C, 1 E—C,3.C0=C,1 1)},
LCH={([A,~A],J ,NulD,

(C,ola}sC,=AM—AD,

(Cylaysa ), CEC) Y,
LCH={(C,,,C,, ]+ NulD),

E((:/HZ ) - {

(C,1s{aysa5},{C, E=C,,.C,,=C,1}),

(Cy {aysas,a5),Co=C,,,) },
LCH={{[A,—-A],[C,..C,. ]}, T, NulD,

(C, {a},C,=AN—AD,

(Chosiarsay ), {CHE—C,,,C,=C,1}),

(C1 a{a’l 90’/1}9(:1 ;C/)) ’
(Cz v{a’z s Q3 vas}a(:zzcmz)v
(G, a{{al s Ay 9a6>${a2 s A3 5 A5 »0‘6}} ’

C,=CnCy) .

B R R S NI R e ol A < I
.
Bik 2. A RS R k.

B« unsarnum : AT AR S 0 BCH
N = G2 A B KIEHY
Lo = WS PRI R HE R
conTab: ¥j3& 8 13 Constructor table
operTab: $:VEHFE Operand table

Bt . U AS]E EE gE
Mups(T) : RIEHE M FIH Mups
1. n=1.,i=1,j=0,k=1
2. WHILEMm=<MN,..)
3. constructor, = {equivalentClass ,intersectionOf}
4. constructor, = constructor, U cTub |J Select* (asTab)

(92

operand,<—Select(atom.unsat srole.unsat)
6 C,, =makeAxiom(constructor, soperand,)
7 U,=U,U(C,.},nt++
8. Mups(C,,)={{a,, }}»Mups(T).add(Mups(C,,))
9. WHILE (i < N,..)

10.  constructor, = { subClassO f , intersectionOf}

11.  constructor, = constructor, \J Select” CasTab)
12.  C,i<Select(U,)

13.  operand,<—Select(atom.sat,role.sat)

14. IF (i==1) operand,={C,; } Uoperand,

15. ELSE operand, ={C,_, ,C,; } Uoperand,
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16.  Cy=makeAzxiom(constructor, ,operand,)
17. U=UU{C.},i++ . k++
18.  Mups(C,) =Mups(C,—,).add(a,)
19. Mups(7).add(Mups(C,))
20. constructor; = { subClassOf ,equivalentClass } U cTab
21. operand,<{Coir »Cppz }
22. {Cpa1 »Coaz } =makeAziom(constructor; yoperand,)
23.U,=U, U{Cu:Cuz}sj=j+2
24. Mups(C,.x1) =Mups(C,xz2) = {{ Qi1 s iz }
25. Mups(7).add{ Mups(C,1) » Mups(C,..5) }
26. WHILE (j=L,..)
27.  constructor, = { subClassO f ,intersectionOf'}
28.  constructor, = constructor, U Select(asTab)
29. C,p<Select(U,,)
30. operand,<Select(atom.sat,role.sat)
31. IF (j==2) operand,={C,, } Uoperand,
32. ELSE operand, = {C,_, ,C,;. } Uoperand,
33. C,=makeAxiom(constructor; ,operand,)
34, U=UUI{G ), j++ k++
35.  Mups(C,) =Mups(C,—,).add(a,)
36. Mups(7).add(Mups(C,))
37. num=unsatnum— size(U)
38. WHILE (nium >0)
39.  constructor, = {equivalentClass ,intersectionOf}
40.  constructor, = constructor, U ¢ Tab U Select™ (asTab)
41. operand,<Select(atom.unsat,role.unsat)
42.  C,=makeAxiom(constructor, soperand,)
43, Mups(C) ={{a} } »Mups(T).add(Mups(C,))
44, U=UU{C}  k++ s num——
15.U=U, UU,,
46. RETURN U, Mups(7)
[ A 3 e ] ok BB R s 2 R AT R L R
Hy 3 2 B unsatnum Ry 30, Fe Kb 5 24 BRAE Sk 4L
Nowx N 4 B RPN I L. hy 6. HE B 7E LA
FHES IS T4 3 4 58 A ml i 2 A&
A
BR L. R B N I 4 WS RT R HE S, B
Fe N sed Tab FFHiTab FFHPEH M X R
(=) A B A B T ik A constructor, B
5 3 15) FREEEM cTab TR PHUL ™ =" F 3
M asTab FFHPBCHE — XV 37 38 5 — ik
A constructor, B 5 4 7). B atom.unsat 45
role.unsat H45 B3 I — > J5 5 HE & A — A4
TGN B A BAEBECA operand, B (55 5
A1) 3% AR B Ay A AL R T AR
L3RG W constructor, LI 5 ANEFU=".4N",

CSTHRIUY L 37 LR operand, A I BREE AL A
G M R — AR A R A @, Cp =V A D
6.2 A CGB 6 A7) T A B AT 3 2 8
IR HAF T AR A v 0l R4 U, TRl
SRR RT RBE B m  H TCER 7 A7) [ I A 3
B Mups(C,1) = {{a, }} (Line 8). DL F: Y J7 5
AR N = 4 A SRS AT 5 A A
a,:Cp =V, A1 3t,.—A,,
a,: Cpr=VY1t,.A,1132,. 7 A, ,
a,,: Cpy=Vt;. Ay e, A,
a,: C,y=Vt,,A,11 32, AL
TEZEARAS A 35 2 E S i LAl 2 b, ARl — &R A
IRAEME S e BN sedTab FF M iTab FFr
B AL 2 06 & (D) G B nD 9 S48 3 55 i A
constructor, B (58 10 17), 3 M\ asTab T 3 F BEHL
W — A& 3 — B constructor, B (5 11
1) % BRI A 3 5 T 2 Y BN U, B
BB — A SR A AT A C e (B 12 47). RS
M atomSet B 5 Ml roleSet 4 B4 HIBUH — 4R
TR A — A AT R A R B
operand  HL (55 13 17) 3% BB B ICH 1) 1M 8 2
By B . QR R AR Y 2 5 1 IR
AN TT G R ABE A UK B 0 Sl AR S T i R A
C,. BANBAEBUBM operand, B (55 14 7). 7 W #
E 3 Y A AR AN AT 0l R AR C i W) AT — K A2 B
IRAEA T R Cr — B E A operand, B4 15
A1) B i 4 B 1) A 3 B R AR R RO s 2
a :C,CC, NYr.B, (5 16 1), | C, Jy Ik 4= A 7] i
JEME & R S I N AT RS A U b (5 17
1) A BT 3R 15 B B Mups(C) = {{a; sa,, | FFE N
F| Mups(T) (55 17~ 18 47). 4% B[R FE 19 07 1 K
et
a,: C,EC,,NYr,.B,
a,: CG,EC,NC,,MVYry.By
a;: GGEC,NC,sMNVr;.B;
a,: C,EC,NC,,NVYr,.B,
PLREATH) Mups
Mups(Cy) = {{az 1.0, | s {azsa,, ) }s
Mups(Cs) = {{agsassaisa,1 bs{as,as,a, J {assa,s ) }s
Mups(Cp) = {{aysassapsai5a,) fo {aazsan,a,, ),
{ag s a,; . {a,a,,}).
WG 2R B A AT AR M S C R i 8 20 3 A
O AL RF G W N PR R KO EIC 4 250K
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L
&

U2, A L Loa N 6 BUATT IS RS, B8
I3 sed Tab 22 H U AL 8 56 & (O M55 f 6
REEWAAWER T B cTab TP 75
F—IA constructor; | (55 20 17), ¥ Con 5
Couue VE N BEAE R, A B — X A0 AR AR AS 1T 5 2 HE
& @t Cott 5 Coin s @iz s Gt = Corpp B 21~ 22
A1) B AR AAH BRI AN RT3 R B4k UL, O 3R
BH Mups & Mups(C,.1 ) =Mups(C,up) = {{ @ »
Qs b (BB 23~24 7).

TE AR HLARRSAR AS AT 6 2 A& A BE Al =2 | AR
— RINIRA AT RS J e BN sedTab
FM i Tab FF PR AL K AR (O FE D B4
T8 1% BTN constructor, B C5E 27 1) 3 M asTab
FRPEEHLIBC — DS B construc-
tor, B 55 28 A7), iX AR BB p M 3 3 1 2 Y 7.
PR U, v BEALICH — A AH AR AR AN T 2 A
Coi (58 29 45). SR )G M atomSet £ & Fl roleSet
B B3 T B — > i M A R — A I A A
ke ANEEVEBCEAL o perand , B (55 30 17) . X BRI X
R e By BT AR s W R R AR
G5 1A J TR EL AR AR Y IR AR RS AT R A
A& DU T Y B A ELAROBE AR AN T R A C B
ABEVEBUB AL operand , B (5 31 15) . & WK E 2
I C 3% R ET— WA B IR A A T RS C s
—HEH A operand, B (55 32 17). 5 J5 ¥ WU i 14
i T A AR B 5 A B e CEC,n NV rs. B
(55 33 47) I C5 D YR AR A AT 36 A2 AE 20 o o JHC s o g
AT R AR U b (5 34 A7), [al I 4R 4% & 1)
Mups(Cs) = {{as s @, s @ b} 5 35 F7). i Mt [a] B
07 25 IR A 2

a;: G;ECsMVrs.Bs
:C,ECnVYr;.B;,
:GEC, MY rg.Bg

Q;
PLEEATH Mups
Mups(Cs) ={{as +Q5 s Qi1 »@pz } 1 »
Mups(C;) = {{a; s @5 s @5 s Q1 s Qs } }
Mups(Cg) = {{ag +a7 Q5 s Q5 @1 @iz ) |
3 2 S A NI R DX e O RU LS/ B
SRS RU PN S NE - %4 S AR
RS, HATC &R T 16 AR i 2 &, )
RAFA AT A& 14 A4S G 37 47) 4= B
AUR 1 ARIE B 7R BT 14 SRR AN AT i A A (B 40~
46 17). FrA 1 30 ASAN AT R AR & 1 B A .
S 2 W BRAT I R] [R) B A7 O R R A A A E

unsatnum , w5 23 BAR fie KO BN 0 DL B R 24
PRI K I L0 T 52 W B 8] 52 2% BE Oh 28 1 B[R]
By o(n).

42,2 TSR R M R it B 0 T P R

SR 2 T 5 R A A AT it AR A T AR s 2
BB A W] R S S S B IR T Mups
0 52 2 P B 3 3 e 9 % 3 A e OB B A i g% 3 B
I RFEBOX P 38 2 50 B 3 4 30 A AN T il 2
WE & B2 I Mups o PRI, 55325 19 TE B P iE B3 60 465 79 40
g —#B4 & Mups BIE#AYE o5 — 843 24 3 i)
RIBESF G unsatnum Ny VAR Lo WS HORE .

4% Mups 1 IF #8 £ . Schlobach & AP fifi 1]
HFIRE N (labeled formula) ] Tableau JH &P~
Je& R0 U ke 3 55 AT 3 A Y Mups. bR % A B
W (a:C)" s a J& Tableau #5733 F2 ™ A= 94> 14K iy
5.C WM&, x B—4 A,

FEL W CEXTAREETHHAN LS
WS IR BibR 2 LCCO M ARG ER Index, Ny
C. /] Mups.

. ARYE Mups B9 & L GE X 2) . H ik
B Index, 1) 25 BT M) LA RIBSET X F C &
ANET L Y. AR T AR 2 S LY Tableau 8 55
PN, Tableau 55 N —A~H—#) 7352 B :=BU
{Ca: CO™ ) FIRY R Cole i a: GEC, 1 NS,
AR B, Forp S, 02 AT R ME &L X G B AN W]
ARVETCF Wi, B, Tableau 43 X9 B B == BU
{Ca:Cp_pMewy JFop Index, = {a,} U Index, 1. 2
. Cooi iy oy : Co EC_. M S,y A i, Tableau
k=Y A B i=BU{(a:C, )"} H
h Index, = {a,_ } U Index,—,. LA ILIEHE. C, H
a;:C,CCo S, A i, I By Tableau 23 ¥ & H
B:=BU{(a.CH™= ), H Index, = {a; \UIndex,.
oA Co A BB HFE B o, : Cpo = Vi Al
Ft,.—ALBEEW e Cott T —Chs st s Coey =
Coz s It Lh Tableau 73 Sl A Y & B := B U {(a:
A (a: =AMy B E B i =BU ((a:C )™,
(a: Copo )"y, Hotb Index, & N {a, } 5 {au .
iz b BT AE S 3C BT — 3 M P T A A
JRLA B # 0. H Bt CoAe RIEET & A nl il 2 .

BTN Index EMBEAEE — DA a2 )5
Tl A W9 2 BT AR B ) R TR AL D AR R 2 T AR
2Ny Tableau 8 58 47 & LW 07 % #F 47 31 9.
HTFARBET DA a: CEC, s
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a;:C;CC, 1, :CLTC, , N Index, TR o FH Y
FIT MR a: C.CC, VA S N Tableau 15 3=
3G D™ VBl Co Com F4E.Co
BEEIGM @) :Ci =V, AN 3. 0 A BUE TE W
it 2 Cot1 T —C 2 s Uiz 2 Cot =C . X R EH 3
B RS A B AEAE (a: A" Fll (s — A ™, L A
SR AEAE Cas Cpe) ™0 F Cas Cpp) "0 T AL G,
TEARIESL T 2 vl i 2 1. UEEE.

SR 5 UE B AL 3 A8 AR SR AR S AN T R A A
H unsatnum W58 PLEE it KIELBIN o L R 24
PR K IEHL o 9 S HBBE S UEHT IR

. MRAEE 10,582 2 1955 1> WHILE
PEIR B 2~8 47D B 56 AR N e I SR AS 7T 5 12 48R
& S H Mups., $# T R 7E 4 — A SRS 7T i 2 A &
AL 2 b AR E 11, 2 9% 2 ) WHILE
PEIR 5 9~19 17 HRUR AR LR L 1) IR A= AN W it 2 Mk
A& I Mups, 76 I 2 o, b g8 2 AR R KRB
N RAFAE . PR AF G N O S BOE

[FIAEAR 6 E SC 10 5 % 1T, A2 il v 58 2 B e
RIEZA L B A AT 8 ML G S H: Mups, 5% 2
JFRig R A P R R 5 3 > WHILE i 35 (5
26~36 A BFIAT— W7 I 1, B AN Lo B I 5T
2 2 ¥ 3 AR TR A OO AN AT i E A 8 40 £°F
B 48 TE A 3 2 BN s T Lo ISR

N I R L S AU NI DY i g SN
37 47) T A% B 4 18 AR B A ) i R A S B H
num B 2 N5 4 4~ WHILE 78 3848 4 il num 4~
A7 PR AR AS AT 0 R M. DRt B 2 H R R T
RS H WS A EMESEER. B
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Background

Ontology building is an important aspect of the study in
semantic web. Due to a lack of knowledge and experience, a
new ontology modeler is easy to make errors. Unsatisfiable
concepts are a fundamental modeling errors, the existence of
unsatisfiable concepts indicates that the formal definition of
ontology is incorrect. Therefore, how to find minimal unsati-
sfiability preserving sub-terminologies (Mups) is the mainly
means of ontology debugging. Currently, various reasoners
have been developed for several standard reasoning tasks,
namely classification, concept satisfiability checking and
consistency checking.

Finding all the Mups is an inference task by using
reasoners. Most of reasoners, such as Pellet, Hermit.
TrOWL, FaCT++ and JFact, can support the task of find-
ing Mups in an incoherent ontology. One of the primary goals
of the study is how to choose an appropriate reasoner for a
reasoning task. Most existing approaches are in the field of
knowledge base inference, ontology query, ontology

merging, ontology matching. But so far, there is a lack of

available benchmarks for Mups reasoning.
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Therefore, Our goal is to provide a benchmark for
evaluating reasoner for calculating Mups. A key benefit of
our benchmarking approach is that we define three metrics of
semantic dependence, semantic cluster and dependence distri-
bution to reflect the complexity of terminology on the basis of
terminology dependency graph model, and we define two
metrics of max cardinal of conflict axiom set and max cardinal
of conflict axiom to reflect the complexity of incoherent
terminology. Then we develop a Mups Benchmark (MupsBen)
to evaluate the performances of reasoners for calculating
Mups based on those metrics.
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identifying features of incoherent ontology that make finding
Mups hard or easy for different reasoners, which can help the
ontology modelers to get further insights into the features of
ontology for debugging and contribute to the improvement of

reasoners according to the evaluation results.





