.00 0 http://www.cqvip.com]

HE LR 2008Vol. 35Na. 7

ETHEEENAREERLTE

BB E ERR
(WY AKFEHIER TE 710072

B E AAHRLEARRERIRAFERATHERATENHA, E2RFARNGT B HRRZRELGF
M, B MARBRAY THTEETEAKIAGAN L, AXELT T, AMNRET —HETHRERLLGAHRBS
WF sk, EF EARBGREGEEAIDN, EATA-RIBRELELANDEZI AR LM BN SERRT, K
M HRAC T EB P B RBEH SR, FHBEORIBEES REHBRIBEZELSANE IHHAR
BLEERBEAREE AR S S, EFERER ANELRANGLIEX AR, REELAEXXERBE A
W HOEE, RENGLZFRNEHNELEAG AR, ZMNEAT ZAKE . NGNE R XA ZRE
ER—E0EEH, NEAEAARAERREER, NEAEFRIAAEGRERAZARRAGKE., FROERL
ERACEREREAG TR ZGEREN TR TRER LG AGERAF EOHRME,

R Ak R, EE, N E

Reasoning Information Based Ontology Modularization

FANG Jun GUO Lei WANG Xiao-dong ‘
(College of Automation,Northwestern Polytechnical University,Xi’an 710072, China)

Abstract There is a growing need for applying the principle of modularity to representations of ontological knowledge
in order to facilitate the scalability and re-use of ontology. How to partition ontology automatically is the primary issue,
current research work has focused on re-use of ontology. In the paper,a reasoning information based ontology modular-
ization method is presented for the purpose of enhancing the reasoning performance in ontology. According to the as-
sumption that axioms which are in the same Minimal Reasoning Set have high cohesion, our method firstly calculates
Minimal Reasoning Set of every reasoning task by analyzing the process of reasoning, then cohesion between axioms in
the same Minimal Reasoning Set is increased; finally ontology is partitioned into modules according to cohesion. In the
evaluation stage, training axioms are used to modularize ontology firstly, then some test axioms are carried to investigate
the enhancement of reasoning performance. Three experiments are used to evaluate our ontology modularization ap-
proach, the results, especially the result of experiment three which is similar to practical situation prove the effectiveness
of the reasoning information based ontology modularization method.

Keywords Ontology,Modularization, Reasoning , Axioms

. FREEES AR, NTTEE T8 ANREMRE
= 3

FHIERBAABIRA FEFEZNIER N EEE FESCHR[ 2], AR BEE R — R A B X

BN R R BB E AR, EREE RN
B, AEHEREFER, EESTRT LANBEMALR,
SRR AR AR BEMA RN E AR TR™E
BTIRE , 1R & BB 95 2 B A o AL AR SF BOMRER J7 35«
D#FBRER  HBNRREFERRTABRE - EEE
BERE, B AR EIENE SR REBRLUENEMY.
MEA RS R AR T R IR R, mRRINEY
WAL 53 R /NI BR B8 15 — U 4 AR BR ) 7 — A R
DB ILAERN, AR ER LA RANRT.
DARER AGE AT ERE, RS AR M
X, EENFARATEREAA AN NG, ERASKER
b, BATREB A — MR AR A5 AR Z /MBS, R E R

— 8. TEABRE R BT I ST ARG8T AR M AR HE SR R 2
FEREEHEEREE, 33T, H T ET RN
WA, —FEE T AR NS AR R DT R R, %
TrgiE AR RS BT E RS Z KR, RE
SRETEBALHIR . CRTA-6)MEZ T ERMB R, LE
BMEMXRNES  ETHEKZBREH A~ K&k F
RBUHAHXHBR . FTARIKRSIRRI6]% 18 T 5 X M4
L IHRIE T BRI SERE R0

VLB TAEERRZ T M W BB 0 B iR R AL A 1
PR 8 TAEA R, AT AL T e T AR MR EE R, ]
HERRBHEENNR, & THEE SRR TERET
THERRIE.

O EREAPEES BN E (606750158t 8. & WA, FEAFEUHAREGHR:E B HLES0H, TEAENZMNE.,

BRI AMIRE RS, TR b4, FENFEXNASELER.

TR AR B A B B (axioms) , AHE X T #E42: (concepts) FIYE H (roles) % A A,

. 177


http://www.cqvip.com

B 7 R — B/ MR A A BRE A RAEK R .

XH L R/NIEEE SRR T T - KRR LB Y R
AWM AEES . TER—R/NEMES A BN R RE,
MEATRARA AT B S37E Rl — M B X B AT
K e BRI 7E — DB SO MR P, T 32 S 3 B R
A TR ESAL T i 2 TG BB Em 5
— MR RF IR BIRR R 0 B S, R A SR )
S, REEE R PN A KK E A E AR, X
BT SRR AT A R RE N R RS H
HELF R HME.

A TAER BRI — R R A R k. A
B2 VR BEMN AR XEARRRE T WA EE 5
3R B TR B A R AL T B 58 4 AR
TAEBBATH A B S 5 R R A IR R THE.

2 ETHEFENAREERLTE

HTAKREKE S B E FEREA R L X
AR TRESRAL R R 43 B, R TS b X R B R
TREFHEG SRR RE S RS — KRR
BoREHEDAIRBES BNZESPAENAEYE. &
ERBER R R ES A, A SCA A 2R OWL A3t
Rl R B 58 (Description Logics)t™ ,

2.1 BRUHSR

AR RHABEARK. §-WAHEZAHENRE, RN
KRB (o PRIFTRNHE o M B Z B A EERE.

PR -GIELHE HhREREFER-THE.O=
(C,D,w), X B, CEEMNTA, RRAKTAEMNES.C=
{a:Br7s}s D RTSZ AW, TEE R B FA TS ZE
A DM E; w AN E, FRAEZE A RENE. w
(s =flarD rya:B€0ra=f,

PEGHERRENE ABEARAHEEFRITHE
234 — X3 22 18] (v P9 B A A

BB RIMESR)  RATEREUT @A % RS
4K,

X TSR TG&Es ISC,6=(C,D,w)
B MERM TS DB LR

i T ESFTAWBRME VL Er W 2 G

« T FTERARETF I PR TS B KSEDF T F T
S A E N R ME;

! - !
max w(v,v )<minw(u,u )
(oY EDIGEINY € DU E INvE D} Yy

< TRBERUEFANRMAG HBRANTRES.

MR R 43 ) i A BR B AV X AR S A B g AR A
& EAZF BN BRI AR BT k. R
W ATRERE R o s B AR AR B AR e A N R RLK
B2z B B~ B AR R
2.2 AREMIH

HNEERRAEZEAMERENEE, XRXEH R
FREMERTHEAEZ BANRENE. 7 DL+, TaH
e R AR ) A A A BRI T o — B e A 1A A
B -WHRESBRBIA K RET AR, AR e HA
RS U S IE N R(0) , E CINF

THE BN SE RG] .
+ 178 -

£ 000 http://www.cqvip.com|

E N 2(HEHAE D, Reasoning Set) AN FHES R BAE o
TEAK O FMHEESNTEIVERGLE.

R BARKSRAHESHNFE;:

a ¥ F R H—Bthea HIMF O B—Fh:.

TERZHHE S D, FER/DREES, Eh—KE
TAREMHEVTES B ANEAR, B8 mR(@) . 85
BEESEBHEESNTES mR(@WERWD.

ENX 3(F/NEBE S , Minimal Reasoning Set) /AH4E
H mR BN Ha AR O EMB/MERERN RS VESIE
P

mR BN o Ak O EREHEES;

mR AT, REREES mR P —KAH KB H
a HXFFABES mR FAEX FA4& O M—BEAHA.

RAAE, A T R/AMERESHWHERERESH. W
R HEER B R80T T B/ MR EES N I AR
IR SARES, XURRMNEEBTGKE., ER—
B/NEEES PR AR BB, X R H A B
{e Rt , BEAR R AT AR R R B R — A8k,

7EGE ] Tableaux FEEL1 R Ag v 3 Al R, R AT 1@t 3
BRENASERERBS R/ REEES . BIRFLAHE o
WFARE O - HAE/NMNEEES OMANEESH A,
ARMEEI TR

ik 1 REEE/MEEESHEE
AN o MINBES A
%‘Hﬂ ﬁfl\ﬁiﬂi%A mR

LA A o 50l
2:if Co 1 A ‘FEI‘J’\EE B %ﬁ%ﬁi“ﬁﬁ%#% then
3- mR <5 return mR; //a X F A4k O R—F (inconsistent)
iiﬁ%{%ﬁﬁ/ﬁ 1 i}éﬂ*ﬂﬁﬂ‘%ﬂmﬂﬁﬁ Co —K;s //EHFEH, o %
i;(clasl}f)(}t)hﬁﬁﬁﬁWEﬁﬁiﬁE%ﬁ A BT RLBES TR 1
6 4% A REBHEYTA ABEMNE mR #;,
if Co T A E‘Jﬁ‘i%ﬁ?fié?’ % then
return mR; //a X F AR O R—3

9 else if BERRBEERIT Co MM eI then

AN RN o MEE) A Py a3,
iF 1K 26 /ST 1 1 M ST BOAR A Co h 4 3

EEM’% then

q] BRAMPRORFTARN LSBBME mR
: clse if B7 45 1 & RAERT 34 L% (blocked) B Gy
ﬁiiﬁ%i{i}‘ii‘fﬁ#ﬁ then

%)4 - mR<®; return; // ¥ mR EHSE, o W TF A&

ég;}i else BAFE BN 5 17, 442 i FOFE AL A0 R JF ok 42 7k v ge

16:retu‘m mR;

FESR B/ MERE A IE LD R « W F O —FLWO
A BB Co RIFEIR RS IR R A Wi , e/ MERE
EEHRTE MR T OF—F, M G RIFRIHETA K
SEEMOMAEES A PR E R AR, XK E
R ATRIIN « EEANAE, o MX TRAEESTH
XS F AR O i — B RAER, RIBE XL 2, ZAHEGTR
NE o fEAMKR O LRSS, XEABRERERELGHIE
B-MAE BB o N THABEE SN TAREO
A — B R B 3 3, T DL AE I B AR A R R /DI
S, RN EE MBS LR A o X FARE O

g/ MEEE S mR. RS AES mR P ABNPAERERY
HAN ere B — P IEHK:
fla,p=fla, P tera,femRsa=p (@)


http://www.cqvip.com

£ 1 HREBIEFHERFE?

Mtk 3 AL

£4:.04848(CMC) @, EEFEE C()F G ()

0" =U{CLOCXD)

LIt #% L4 1

£H.088CUC)X),EREFE4L C @ EFEE G ()

F#:0'=0U{G (X0}, 0'=0U{C: (X))

I AH

£#%.084(FAR. O, B O A HEAENMEK 2,C()F R(x,2)

BFO%

#H4E .0’ =0U{C(z2),R(z. 2)}

Y iy AL

£4%.:084 (VR O () R(z,y), B2 O £4 C(y»)

.0 =0U{C(y}

=W EAHLN

%'ﬁ;o ’@ﬁ‘()nR) (I)y{ﬂ% O *Kﬁﬁ/l\ﬁi sttt
(2,2 (I 0 2,525, I<u<i<<n)

#H1E:0'=0U{RX, 2 [ 1<<n} U {z: #2y || 1<)

ECETE TR

£H 002 FHEME y15 0000y (KaR) () F0 R(x531), 4, R
(Toyur1)s —BXHFALE O F

A TFE—MBE > A FEEO Py foy,  BHEH 5
K&y 72O =yi/y]

ANy

z. EH R

BT A B A A
REERAAR OB AR ZE R ERE. TUE.&H/AE
Z IR PR B R A o A R G AR, AT GE 22 B =
BT R B RANEERE . ETFHEE R AR
I RIS TR L R B R AL B SRR AR

3 XWEEM

ETHEFRNARERI RN ENEEREHEN
HEE. HEXNERM TR BN = HR, B 5, LA
BNRMATEE Bfs sk P isl AR FHAR FTHARFEN
B AR R 4 AR B TR M AL M A p— iR A
AFBECHR SR AREFFE A K L TR, P AR R
R M HEFPE R M OROR . RIS A BRI R A FERT B
HEENARE, RIS T =4%8. €8 -ATHP. %
AEAMPE A EERER —B/MITEREA, sk B B e
FIBELSFIE AR E EH RN EE R EEE AR+ %
ARENGAHANR A BN EE: E=HLH . BEl%L
FATI A B TE L, 3 VS B2 JLIRBRER R AR 1k

LR, RATRE e=1. FIANZRAEAE 2G Hz 10
Intel ZbFEE§ . 2G BN FE A Windows X PService Pack 2 B3
BT HATH, Pellet® AR FTHR, Pellet EMFF Java
TEBH, BAMEFRR Sun's Java 1. 5. 0 Updata 5 3¢ H.
Java BV AN 900MB,

3.1 RHE

ATV A YA A i U R AL T HERR(E B AR (A e fk
%o XA B GALEN', DOLCE® , SUMO® #1 GO,
A4k GALEN #il DOLCE H &% TBox, f ¥ SUMO #i GO,

3H X Pellet g B S % http://pellet. owldl. com/

*http; //www. cs. man. ac. uk/~horrocks/OWL/ Ontologies/ galen. owl
Shttp://www. loa— cnr. it/DOLCE, html

Shttp; //ontology. teknowledge. com/

Thttp: //www. geneontology. org

P 000 http://www.cqvip.com|

BAI] ABox IR AR 8 IR HE, ek ABiH, 4
£ GALEN # DOLCE, B JHE M LR T 4, £ AP FE A
TREH®ER. GALEN i E MR EH Y NiEE,
DOLCE f# Fil EHRZ 8 H0%7 K183k, DOLCE By H &
ZVE B RAEHENESAEE, ILCEES I T
ik, AR, @ AR DOLCE OWL ffi4 397, 55
A4k SUMO Fi GO, £54 e iy 2, (UL I T HiR B iR
& CLHIEL.
3.2 AEMNENMAERNETEROEESE

A AR EEES AEARRERNES, AP
HWBOTEARAE, RFEIEENAHEAM UL S EATH
W7 BR A A TR B R, 3 BLFe A i A FEe , R EUAR
WFRER-HHAE, RIMEELHPHFANEE /R
BB SN N 5~104 . EE-HALRAE-HALR
LA A RS ERRNESHIREAE 1/10 KT REE
PN S 7 A SE G R A AP B AT A2k BB A A R T B AT
BERTE, e e T, Y%A RS0 1000 4, A
AN 100 4. BHb—-HBEEENE. BEXNERE
H R EERR ARG ANBRZRETNERARR.

MAERGR A R/NESRE, RAITREE L mTHER
FEELESHEEERNRE. EREBP, RIIEHT —#
RN EEFTRETERPHEE, REEHTHAER
FHMEATIER, THE B R BB, 8RS X S o it
T, ERETNE, XMHETERNEETEATES
BEHHEARERE, FRETFAENR MERESH LT
BRI R I ATEIX SR Y . 76 T Y SE08, AT LAE H X
PR R TS I E O 3, EE M IE S R B RIRIF
BRI, R R E R EEENER P,
3.3 TR RELEMHXE

RIVRA 4. 2HIRWFTELE 1/10 2 ETREBEALE
AR 1000 MNgRATREEARE EHITHEE, 5 AR THRE
B AR 4 A, B R AT A 100 A~ B
TEREER A THERE , 3F L RIX S0 BRAE IR K R AT HE
B, SERUSMESERERENERNE 1. £ 1 Mm% 2
i, RPN 1B RAE LGSR, APRIIT U
B HEHEAREILEE TR 6 B 745, HEHEENIEREN
HBAR BRI BRI .

110
100......
%
~ 80 ; — feh b

ﬁﬂ) ii\li ﬂnlh / l“’ 'Iu N
) 91,’!"’/\’
1

)\"
' ! ¥
'

T T T T T T T

»"‘1'60 ll\

B ST [ —"

40 b FN 3 Lt 2 -
* Voo 1 A

’ 4o
A ‘//!. ity

;
Ty A A T VT

/\./'\/\A Pongyr e o AN At i

10 \ A, /M
M- vierk: vvv B EVAVERNAS O AV ARV Dt SR

oioz'os'o«‘) 60 70 80 90 100
WA R

B 1 GALEN Z{keg# a8 H

» 179 -


http://www.cqvip.com

™

34 TR .FAREBEMTR

ARERFEMERYAMN T E R H A AR TSN
0T 2 T4 B B A A (R £k J ik ot HE T 4 R M 3
R, EXANELEP . FEMREEENLZRAED, REARA
HBE S AE R BRI IR BN R RN B, TR AL R
MTFERMTRER, TR EiRh 2 IS RELI MR, 7]
VIE H, R e REB4E T 67. 2%, F HIEMEB T
AR, HBN B M HE BN H A ANTE PR E By T BN,
BT A SRR R 5.
3.5 L= .HEMNTMIR

o S R
i i

QO Frrmmrms | s

80 %ﬁ;
70 =28z
8604
I 50 ...
'g' .
& 40
4 30

10 MVAvAwAv WA _,v’\p’@y'\/ T pe ALY ,‘,A",ﬁ\

0 1 i L 1 ! i L

0 10 20 30 40 50 60 70 80 90 100
RANE (RSF)

B 2 DOLCE A iy BEA 18] Ho 42 1A

M TP SE R o] LUR ) MR E S Y,
AP R IE B 1 BEAS B AR SF B9 RIE , IF H YEREREAR B K
BORRE . 7ESSRRRORL AR 3 —E BRI, P AR
FARTZ AR E AR — R AN . LIt , 7R — Bt a], K 3K
HRAF T TIERB IO AR AR 45X AN/ TR P B HE B RS 22 3
WHE, I EA P EREA — M RER RS AN, EARFR K
B, AT REXT AR R AR M E AN . T E A
BALT AT B AR, AV T XN R L R,

P 000 http://www.cqvip.com]

BSR4, 3 WX RER T S TR N ER R 1E,
BREBINGEAENE RO EREERENEETEN, &
JE AR — K IT R 70 B A A Bk e B HE B BE 1Y
T, LRHEROITEMTEI R, TUEH, £ XHE
BT HEHE M EERIE B FI S50 — p9 45 R i, RiE
BT B 28T » SE 00 = X AP i O 2 HE A6 SRR N RIS Y » X
AR SERBRNHETFEENMEEN, FHAAHS
M, XWUEE T ETHEE B A A B A .

20 T r T T T
R —————— P

~120
B0 et L
= S 2 .\‘ ,‘\‘ : ;¢-\ Ly "*'\‘
B8 b B b
Bi6-
E =¥

O 10 20 30 4 50 6 70 S0
MAAE (HF)

B 3 SUMO 7 {4 gt 3T B) EL AR

WRAE (BT

B4 GO Akeg g b bR

#2 ETHIERES MR REL I S

BFHE FHER R FHEE
Ak HEH  HEHT  HERE N EHE! EgHE? IE# 33
O E (s)  BF[E]! wE B 18] 2 #E B ]2 wE
GALEN 3 10 6 68. 50 9.53 98% 35. 00 70% 10. 01 96%
DOLCE 3 8 5 53.19 9.01 96% 37.89 71% 10. 25 95%
SUMO 2 9 6 10. 26 1. 63 99% 8. 07 79% 2.12 96%
GO 2 11 4 11.78 1. 98 100% 8.01 80% 2.53 96%
% 3 EHTHE/(EENA ARl 1k HE AT 7] 45 IR B LR 5 £ % &
e 4 22 w1 45 3 72 B ] 45 1 E
B AEE! B RE? W RS [1] Berners-Lee T, Hendler ], Lassila O, The semantic Web, Scien-
GALEN 13.9% 51, 1% 14. 6% tific American, May 2001 .28-37
0 0 9 [2] Spaccapietra S, Report on Modularization of Ontologies, Techni-
DOLCE 16, 9% 71. 2% 19.3% :
o o ; cal report. The Knowledge Web project, June 2004
SUMO 15.9% 78.5% 20, 7% [3] Stuckenschmidt H,Klein M, Structure-based partitioning of la-
GO 16. 8% 68. 0% 21.5% el rge class hierarchies // Proc. ISWC-2004. 2004 :289-303
&4 15,92 67. 29 19. 09 4] Seidenberg J,Rector A, Web ontology segmentation: Analysis,
£ 2 2 0% classification and use // Proc. WWW-2006, 2006

gRiE N TREAEEIROMERE, ARG T
FAGHEE B RERITT . R EE TR
B/MERELS RS BHBEAEZ HNRE, AERER
BERRSARE, EIPGZEEN RN EEREBERER
MM RE A B E AR KR ERIEY MiRE %
MR, AR T ERRERERNIE. HARINE
KZ T ERM AR LR R G, B A TR 5. &
T RIECE S 9 TAEARARUE A B A IE Btk

+ 180 -

[5] Noy N,Musen M, The PROMPT suite; Interactive tools for on-
tology mapping and merging. Int. Journal of Human-Computer
Studies, 2003,6(59)

[6] Grau BC,Horrocks I,Kazakov Y,et al. Just the Right Amount.
Extracting Modules from Ontologies // Proc. www-2007. 2007

[7] Baader F,Calvanese D, McGuinness D L, et al. The Description
Logic Handbook: Theory, Implementation, and Applications.
Cambridge University Press,2003

[8] Batagelj V. Analysis of large networks - islands. Presented at
Dagstuhl seminar 03361: Algorithmic Aspects of Large and
Complex Networks, August/September 2003

[9] Horrocks I , Sattler U . A tableaux decision procedure for
SHOIQ// Proc. of the 19th Int. Joint Conf. on Artificial Intelli-
gence (IJCAI 2005). 2005:448-453


http://www.cqvip.com

