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ot LEEAE AR Easm ARz #AE JeEhed, AAGIEE2E 45 (formal)]] 2EEAR
Eyste AL ARFAY d90A F8slth DL(Description Logic)2 A AMEHE o8 2824 9
olgl o) g AFPL E EFEL DL dolE AMES #AFERIE FAHor LEZA THY
g 1B By pAes JFe 8% /1A BA(Extended Entity Relationship)Z 7/jddoz 1}
ERlli, DL gol2 i3l W@gch EERZ veld ¢ gle F71EA 2AvE A4 53 DLAYE
BT =EAAM AN Zdd doe doje) Y EREE nE o, ddJog FEd F
eitta deld Ade SHIQA) o] EHld 71dstn k. 2d33 28524 e-7let29] 8§ o3
£ 571 98 AUReE AAE, 44 DL & =75 53 2 Alg3d 35§ drh
719 = ARtz g, AxgA, 2EZ X, Description Logic, EER

Abstract Electronic catalog contains rich semantics associated with products, and serves as a
challenging practical domain for ontology application. Ontology is concerned with the nature and
relations of being. It can play a crucial role in e-commerce as a formalization of e-Catalogs.
Description Logics provide a theoretical core for most of the current ontology languages. In this paper,
we present an ontological model of e-Catalogs in DL. We take an Extended Entity Relationship
approach for conceptual modeling method, and present the fundamental set of modeling constructs and
corresponding description language representation for each construct. Additional semantic knowledge
can be represented directly in DL. Our modeling language stands within SHIQ(d) which is known
reasonably practical with regard to its expressiveness and complexity. We illustrate sample scenarios
to show how our approach may be utilized in modeling e-Catalogs, and also implement the scenarios
through a DL inference tool to see the practical feasibility.

Key words : e-Catalog, e-Commerce, Ontology, EER, Description Logic
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BEE AR & AHEHA IE 19F E
ot AAQ e JHAE F stk ol¥E =
e 721 G 2EZX7} E4E F Jde Aot}

e 7R 10 LEZRE AEStE R AHE A=
& e oMHERE, F84eE et v|Eyg 47
A e-7lElR 2] 2EZAE P4 H(formal)dtA =
dedstn 1 o]de& FAFCE HAE AlHE ol&A7
A fIUth e-FtElRD LEEX 2AYd7] Ysire,
1A e-Ftetz =u)Ql e i AEH 71&n 7
o] gasith =3 1 =oiQld Pag LEZA 9 %
il BREE JeFez 2N d $ glojor Foh
gk oz}, DL Qodl Wi F4d ozl uigo] 5
olek dted), o] DAML+OIL[3]# OWLISlH =&
o8 & e 2E=ZA 97} DL(Description
Logic) 7158} dojo}r] wjFo]tt

E =RdAE e-dlEl21E LEZAE FH3Y 9
A DL Aol ARg3ith AXHe Ede Flelza
W ololgle) x4 FRHW oz}, ojol8l 7re) oju)F
A g AAE PAHEME FAHoz FHI
Zt DL ¥1el9] 7]&3Q] do|l=& DL © % 4
A eEZA 2do MAEe oHA srmgE AEF
(conceptual) o] 7}A| H(visible)$l B 7|¥el 71w
T AA L5272 2d Ade goldkA sloEd. ue
A B =FdAde g3 /A BA(Extended Entity
Relationship)[9,10] Bd& 7[H& AME-3le] £EEA)]
ZIEAQ FAHaeA: AFE AAFL NE FAH/LZE
il £4, is—aBA, FE-AAIA, A (object)E
E & Atk eFlEl219] FEE 9vjE BF EERZ
BEe BFSEERE FU1E guiEe AW DL
£ ¥¥%th DL EEREE0M EAE & ge 29
Aold #AA, 9 FA, B9 ASBAE TIY + Yk
EERZ ®&HE 7|2 FHRLE 7|AZeE DL o
doz WE" 4 gemz ARHoI Fde TE
DLZ B#Ho] Zth

£ =EdAE AAE et FAHA LEZA
2dge] &8 olslE 77 98 AUELE ANSE
1, 2dg AA AA) XA g1 a2 NPH H#ESS
A3 AA FE2 =75 ABSAT

1.2 JH2 of|AI(A Motivating Example)

B HiMEe LE2X sletga 2dgE fBHo
RAFEE § A AU s 2% AN 2l
Holl Ui APe BEAA A4AF) tE Aolt)

2Z oJokFE <A (Food & Drug Administration)
dA #EslE Y ZE AF BN FHL L
g g Ae FES BEF Foln i IHx. #F$

W (mad-cow disease T 98 &0l BSE)S #4t

tloletdo] & A 32 E Al 2 E(20064)

e AdEold, B9 TEE 49 H(cow brain),
W (cow bone), W& (cow tribe)& EF3= AlToz A
ZAAHeZ AgeAl FLHEE 2 F 3= FSonk
29 o W WhRe 2 A AT B $x 9z, ot
& 4F9 A8 AME Fx ok mElA Flelz e
© AEF A8 AHEI} dolor TYE FES Fopd
F7F ot dE 59, r8771FY F2& B4
(sature)®] AEZ A9 WFgo] oz, FFEFL} o
2% AEE AT T2EA ] &9 ¥y} #olEZE oy
g AR gde] dasith

Food&Add
itive
JaN

AN

|
Medical- Drug&Toit
Instrument etry
VAN JAN

Food-ltem | Additive I Suture ‘ [ Drug |
) Hig
I"s':::e
A & T
< QO
r Beef- 1 | 1
- - i 1
‘Beef Stew m seasoning | | coydb(ai\ 1
 S—

¢

Toiletry }

39 1 HF 4F ERY TR Bl 39 &
B FE 37 A% 2824 Bdol 874

¥ 19 EER ERdME, 29 WA cowtripe)e 4
317193 (Beef-seasoning)e]  A@olm, AHar)dde
A 37| AE(Beefsoup) EE 17| 2E(Beef-
stew)e] ME7 He AFFH O A8l BAE B
oz glon, Rdda oZ#e] FAZ} ulg AEa
2 AR FAE JehT itk &, Beef-seasoning
(Hn71¥d)e 49 W cowtripe)oZ  THEA
(made-of) %d(Additive)o]2&, o]Z DL o2& X¥
318, Beef-seasoning < Additive N Jmade-ofl
cowtripe™ 2t} JImade-of.2] 9ule Hzrigd
(Beef-seasoning)¥ A& #A (made-of)7} Y= Ed&
9] Holx dhte 49 WFolgke Aol

FHo ZEE 49 ¥ W, U, & 2AL A
52 @ ¥ FHE LY 5 e EHo|VEe
T3 (rule)2.24 DLEHOZE FoodAddi-
tive N ( Imade-of Cowbrain U Imade-of Cowtripe
U Imade-of Cowbone) < Bsed} o] ndljdx ®
A A F Qvh wEkA, FeHE 48 e Y
F 28 25 2] 98 19 19 =4 oiE 2
of Bse)& 3P, {(Soup,

A48

Y(concept-descendants

1) A=3FR B7t dulste AL, acA bEBER T, BE a9 tisiA,
a7zt Aol % shtoidel pet Rrel #AIYGolct,
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Beef-stew, Beef-soup, Beef seasoningls FE& 4

AA B
2. A7 HHY I BE AT

2.1 2E2X9 DL(Ontology and Description
Logics)

Yol A2 FrE 2 A=A on2 T,
FE s}t A7t Alole] FEagoe] sted wiRer HF
H1 tH10). 35 AdE oz 77 YejMe 2F
2AE T8 ggdor ok LEZAE ol
g Bopz AlEo BAF AME7he] A #ES Ao
o gurdog AFE FoliMe LEEZAT e
2 iMsE FEo] did 49 wAEd FEE ¥4
gl FHT F YEF F&T Fo|tH2l oL B
o pAHer FY29 Ao, FUzY BF AF E
g 27re) EEH(subsumption) ¥4, 12 ﬂixﬂq a9
#g Au)y xag vk

OIL{Ontology Inference Layer), DAML(DARPA
Agent Markup Languages)+OIL[3], OWL(Web Onto-
logy Language)[8]5 XML71¥ke] olsgd dloj= Yo
A LEEZAES Adsr] 98 AgE dolEel Ax
AAY A2wa 2 g S8 Popod AEE dTS
MA I At
LEZAS AMgsieid F20| siesln I Aod
B27 oyt dasith 2ERA doje wd¥ Jd
253 A £ UL A= HFo| siEslop 3t
A, BoyEez Fgo) BA 7s(decidable)sior
olglgl Z27-& wWE3l= ol DLeln, o] o] &
A AFAY § 2FEX o9 o]&H wAFeE DL
& AMgste olfreltHlL,12],

DL 7Z35x Fagd Y eojm

Welel 4g RHPE W olE) F& Ao4FY 3}
poltH13]. DL& tha 4 =dd 7)¥st ulE
ARgskal glen ouA JYEYA(semantic network)
U =Z# YA (frame work)$be FEETE DL A4
(concept) ™ E(role)& FALAE ZEY Afe 9
A Bo gdaze BAE TIY £ It AF R
He) DI ¥o] 39 shIel ALC11)E= M (conjunction),
LI (disjunction), EA A7 A 8 A (exis-
tential restriction constructor) 3R.C, FAFFTFLL
(value restriction constructor) VR.C2] ¥&e] 7153t}

ALCY & ol SHIQd)= #3ATHqua-
lified number restriction), % %&(inverse roles), ©]3
Z Z(transitive roles), & A% (role hierarchy), 1]

F-AFQ =wj2concrete domain)E XY F S}
on, ol ¥ FEo BRE Alole] dHol AF

rB o rlo

£

o3

2 48 =

—(negation),

3 DLYolZ 234 dtH4,1213] ¥ =89 2dd
Aol SHIQ(d)S 71wkala glew, FaCT[14], RA-
CER[4]5 e 8 Z3EE B =89 =i Ay
7V & H2ES] A8 AEHAT

2.2 MXIFEIR 0Lt oin|X meg

Az d7E AuEd, AFAGN LERAE
ZAAAY oo} UL, AE FFoIA Bo] FAFE &
AEe AFT 5 Jv IHoj57,15] eyl &7
Ao AAFAH7E A F8 FA 7Rd dhve, v
g FEo] dotd S glo] wan olF FFA HE A
w7} gsta disithe Foloh olE AE FRZY
B il ARE doly] AsiME 9A FE AA7}
a2 ¥@Hn P glojor s, MAEAY
Al2'ZEe] AE Aro AT ego] Y83 o|Fo|xok
FoH14]. whebd dAdAE Aa"Y F8 %15‘&35&1
e-7lEl21E 2LEEXE E4Re W 1 EAE
A k2 4AA 4 Aok

LEZA} e-FtetE20Y TE TUelA AL Ab
#2AE, 2¥3ALl Swiss Life?e] 2E22] TEA
B9} Medical Thesauri[16]2] 98-80 2E2A 5
AHE HEAY 92 § ¢ Utk 53) FA Al
Ae 2 Aug 7iE9 98 &9 Ao 3 v
Z BAES gAAHU EZAZ e ATH UYHES
Axsta ded, 9FL e Aujd BA dide] 9
83 zrgldl gsln A= AV At

AN AFEL e-FEt2 APl Ui YR ol
2 £33 Uga gou AF EF Rde 49’
UNSPSCY} eCl@ssst 22 2= 76k A2 mdo) V)
we =3 ok [67,17)e e-Fre27) )y mdg
Pa 2 e o#E tUF ERIAS FF J94A 4
Ban UL, AES BO #A8A Be Rl B
3, e Z detEojor 3 ZA} gg & s &
HE ZdEojol vty stz Yot e-7HEIEZI
e Ru-xa Fs Abol9] 2F BAE Fe A
o) Z@stu ek

2 A &4 s 3AE AF 292 7R
Fdgd ARRFITE [10]15 EEREWOAMY &, &
4, BAE DLEY Hede 2 A8zt ok

3. Mxpietza 2EE

3.1 22 X A (Extended Entity-Relationship)
e-7letz o] 7B 24 i MdHL RS ¢

2) http://www.swisslife.com/slcom/en/home.html

3) ¥ A7e 2uye HEAQ #olH 7N (paper-based) Fteb2 o] A
48 FE Yt =RgHE F §ol, o) 71 (paper-based) FHERE
e AR E 8¢
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portable

natebook ] l cpu l

1BM
Darsv poriable=true

2% 2 FERE BdE A¥YED e-JlElE2 @& 29

manufactiurer

(class_.code:) "“( price )

computer

disk

desktop storage |

~.
( mem-type) (mammapaci@

A, FF AR BAE ZLFHIY 2).

718 298 448 S A4y AFA AAe) A
g 7re] #@Aolth. F A Alola) BAle dele o
H g g8k 2R e-FlElEn RYe Fd2
AEFH(s-o)  AA-FR WA AEFRH(part-
whole) 28 FA4E AEFFH A 23& 253 8}
& HAE AR E, FAE 2271gew w1 A
A FAE olvl RelR 3 F A, de, FE¥
{boolean), ~EH(string)7 #& £4E& ez 712
4 Atk 2¥ 2= EERZ ¥E38 AFH ASd 9%
YA Fletgx 2ol 2z} mde] PAHR/LE B
=& AAlSle DLC(Description Language for
Catalog)® ¥t}

3.2 ZiE}20E flgt d% Ai(DLC)

DLROe} iR g 913 538 vdshd, 3FF
T BHE A3 FH200), 4T £4, FEAFA0)
o ged e BHY + v BR), slezng 4
Z3E Aole ERASE mHEy] 9% dE2HE B
ACHE B2 B 5 ik

DLCAA, 4% Sl 3L okte] &% i
uzl F93 g 48R Ax 948 Z82(atomic
dassyeln #j2] Fog =il F, FF, A, 2EHY,
2ed 3 Red dEA O 9 De AF s 4
gole, di&a R Sy 943 E(atomic role), I-s‘i-
BERAZS topd vhdriAieln], 4% 49 §d9oF
ojwigic}

C—Al+~|l—=AlCD |l CcuD | YRC I 3

RCl(2nRC | (xnRC

C < D concept inclusion B role inverse

R & S, transitive R < S role hierarchy

DLC®} 2vje thgw o] ged 4 9ot I & 33
o] obd ¥, A (abstract domain of NE TS
W ¥H(interpretation) #50l3, AP A & A/cal o3,
o}zl #AY Rel dsiNE Rl alx AT 2 399,

4) DL{description logic) Zoiclelire S22 2% (Cenceptlol® &
g 8.

7_1 = A
(CnD¥= Cnp'

{VR.CP=fae A} Vb(ab) ER'—bEC!)
(2nR.CY=facal|#blab) R AbeC ) 2n)

(R P=tlab)labeEr’ Alba)ER')

(ra) = ATV A

(cup) = cup

(IRCFe{ae A’ IbfabieR AbeC)

{ <nRCl=laeal#blab) R Abel )l <n)
HRES S =Ha,cn| Vbiab) (bc)ER Ag,c)ER')

MG & 47 oheg UEh
Cebpifid el
role hierarchy Rl ' © & for each R = S in R.

DLCOA, MR 4E(Fdsd Anta)e oy
9 F F{59 #HA(Assertion), ABox: Cla)lR(ab}2
Ad £ Ak 2 "9y FARA(role filling con-
structor)®} Slwls Rig GEx FR{ah) — {cea’l (g
d )eRr' joltk ABOXSl odle @¥  AA(open
world)el &vl2 TE3ln, /Y oE
name assumption)E 7+ 2

4 7} 742} #4r(valuation function) Q © W [ =

(all) ojm,
d e ¢ el®, I & Cla)s D55,
d, b)) € R °19, Rlab)g BHEITL

7IEHQ 2l & A AP, 2EY, 2EYUE A
A7) A wo] TEL A 99 d@e a9
got dlny, DLCe elvle ohga Zo] g8 79
A4 £, AP, &, 1= (a, a7

3.3 DLCS S~ WAL 8

BE BaaE 2L 4L R AE bR A%
ojtk. zt ¥laE DLCHA 282 AFFR(TBOX)L
2 zEsit 7 48 4330y vyl Ad =4
A9 F shie g e oY S O &4
An A B8 g 23, 4 $48 27 vig] Ho
8 =i Dy D8 2, DLCHEEL, Cco v
ALDi N=1A5 11 = 1 VA Da =14, o1tk (Le.
Computer < Vportable.Boolean (1= Iportable [}
Ymfr.String 1= Imfr 1 Vdass_codeString 1=
Iclass_code 11 Ypricelnteger 1= Iprice)

4 Agnumber restriction) = 14,2 4, ojn)sio],
Yt @S Zed 9d Foool e £4 e
Zrethd, S4le) Hu FioldH el cardinality) € max
A B2 BEF 4 . 08 AdE ey £48 P
HHe B2 <d =2d >d, <d <dN=d, =d&
#gch DLColAM #A439 g8 vau §5 +&

A A (unique

b
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2E FlEl2 1 ololelo] Uehtol st TE £49
&g Zted AE 29 AAE DLCYA ABOXE
#Hg

.Computer & Vportable.Boolean (1= lportable 11
VYmfr.String M= Imfr N Vclass_code.String M=
Iclass_code N Vprice.Integer M= Iprice,
Computer(IBMDS75V),

portable(IBMDE875V, False),

mfr(IBMDS875V, 'IBM')

i class_code(IBMD875V, '43211508'),

| price(IBMD875V, 2500)

C porlable) Gnanufactureb (class_oode)( price )
N\

computer
WanufactureN /Class_code= :
= — =D
portabie=false 43211508 @nce 500)
1BM
D875V

2y 3 Ze29 e DLC =dd

1%1 3& 1Y 29 dREos B =8 7d9 3 o
£ A3sEh FAH Fdae $420=2 Fug Az
AL, %%is, 7VAg 3, 1 ge FAE =l
AAEE A5 FHE etk AFH 4F S 4
A IBMDE75V & ME & F<(assertion) & AHE:
gto] md3l Ptk EEREYN Ade FL Ao
2 HAI8kal ek

4. o|0|F EtAH|(Semantic Relations)

4.1 e-7|E}28 2I8 ojo|= ZHA|

vl A FAlel tigh ek B4 473 Qlojgl,

A}, =edl, dojguolx F vk E GGl
a7se] tH13,18,19]. [18]9] &3 7/ A7lnle 2
g 49 23 Uy BAE EHIe OEd BH 39
gtoln] Unkxoz o e st ALSFE
tH13,19). ©o] ¥& 27ulE niglo g 7|&g] e-7lElE
I 3= Al2EQl UNSPSCe e :=g BEAs)A,
@_xﬂi A48 e7HI e 9y @AV FAA7t

E RAFTm QoH20l 18 49 oujd #AY =digl
oiw m-¢ Mt Ag-EHT QU

O 48 B9, 29 #deA, £ 479 gE o
ud @A gl BRE #x vk AEFFA, &4,
fAlo], 1g)m ulelojolrt QIERA BAl & NAFE

22 5dgy 115

Semantic
Relationships
| | | 1
\ Attribution || Synonym ll Antonym ‘i ;

Inclusion
I
I I |

‘ Class Meronymic !
I { !
| [ I T |
|Component Substance ‘ Mamber [ Portion ] Feature ‘5
a9 4 9nlE BAS BF
)7 =g AAE ZIAY 2¥ste A8
uigit}, o]RAL Z¥2 AEFFH F& RE-AA B4

QEFAeE EREY WA AR-FH EHY] BAZ
R djojgio]2 B 25 Jedth Fae
2 AA Y FAE Yehdch

4.2 22 QSFH(Class Inclusion)

C7t D] BE94E Xd3e Fd2 A% #AE,
DLCAM CcDE HF3H is-aBAE vlsin
EEReIM<E dZ8@ez B71%ch £4< portabled 2
¥ @ A(discriminator) 2 #&3%tt}, DLCE¥ Notebook
< Computer 1 Vportable.{true} & @3}

o)

computer computer
[ | I |
desktop || notebook desktop || notebook

(@) AFY A/H2zAE

(_portable ) (manufacturer) (class_code )( price )

computer

notebook

(b) RAFE = JSFA

ag 5
& AEFFAL A(covering) S AR E(dis-
joint) &2 F7HAQ AFg 748 4= 9k € € D, U

Dz U--U Dy (NBZHW2 Dy, Dy & C7F AMEE)
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A2 D9 Dol &, D; 7D, (MBEY
2 D1, Dy € 427 J2RJAEFT)

4.3 B2-H% 2HA|(part-whole relations)

Flx c Fel= Dol UF dA-FEY =8 9F
FA(meronymic inclusion)& RE-ZAAe #AAES
wRitk & 292 Ct 292 DY FRol:m o)
3 Zdx De & CE JFFHATY BE-A
fAle quidais Z 7ix] P&o] JeHisl G5 59,
HDD$ CPUE HFE 9 HF(component)& gt}
&g, ", vl Har2aFe] A R(substance)E
Mt BE-AA @Ak RE-AAY AV 9
vFe g o2 AAFHER BE-FAE Yele £
Aol gatd + Ak

BE_Aae dwtyoezm 1 ENEL them P
[13].

pw 7} part-whole® YERd of:

«Transitive: x pw y & y pw z = X pw z,

e 1o

« Inverse: x pw; y=y pws x, where ((pw;”)™)
=pwsz,

» Asymmetric: x pw y = 5 (y pw x),

» Identical: x pw I, & y pw my,---my &
Li=my, -, lp=mq = x=y

- Atomic: x1 pw x2& - &x; pw xip1& - &xn-1 PW XN
£ WS A4 N 3} EAPL

gd& dg2d A9 HF 4% 54T
F2-A4 FAE ZdN & F UA%0], FH29
S5 BAZE A% E¢H(subsume) A FZ ojujst
AL ot

(18,1910 oJs Ag AtE BFS AE3te FE-A
A A gHE FEIY, e-FlE 2O =N TE
e oAl 71X FEE ® 19 2o ¥ & U
[20].

e e

5. Hg AlLz2i29] 8 0f: BN MXIFIER
o =1 1)

o] FolM= B =59 mdgo] e-Jletr 1 Hold

ALPS o 8A ARE £ AR AL E B9
ARE o] AVEE AFE AA(ABOX)SF FAF
TRl REES AREEIA A8 2" AdEleEy
Fo e AgH o),

HAAANN £2FA FES B, 2RE FARY
I 7PEERA § HA AR IBMOA AEe) 01 o
2] o]&}el ENDC spindle Moter)E 7a§ctn 12},
™ o AFES FEF By R P4 RFolxm
ote]A EFd AME-E 7hsAdo]l UM o)E wrew
o, 352 o] AER ojxE TFF BE AEL
Z A & Aotk HFEEY o)A RFoR
€ EE AFo) FEFAYSoH, olHg 5§ w3
o] gobd £ J=E ndY Ao 18 67 2k

29 6(a) RdolA F AF, ZF AFIAHmir)7}
IBM©]3l, A& (diameter)7} 0.1 ©&tA AF& [BM-
SM10001™, & #&3FALEe] Hrh oA RESET
ARgsta e AEQ IBMHDDI HPLBPRE 9A] 4
237 o8, vpArlA2 IBMHDDE 2Fog 7
£ SONYVAIOP2SE F&FA #Eo|tk. 18 6(b)2
DLCelIA IBMSMI100:= EE(DC spindle moter) &
29 AAoln £& FA 2§ UEITh

Spindlemotor ) VY Mfr{IBM} 1 Ydiameter.{=0.1}

IBMSM100 IBMHDDY] 2&o g AMg-&a, IBM-
HDD= SONYVAIOP25 *&F¢] ¥-E2o2 AHEHAC
Hdd(IBMHDD)S Hardware ) Jcompose-OA.(IBMSMI100}
Lbp(IBMLBP) < Printer 1 Jcompose-OR.{IBMSMI100}
ComputertSONYVAIOP25) cHardware 11 Fcompose-OR{IB-MHDD)

FEFA FE(Noexport) & VEpe FHas o
k. d g

(Spindlemotor N V Mfr.{IBM} N Vdiameter.{ <0.1}) U( 3 Co
mpose-Oft.(Spindlemotor N VMfr.{IBM} N Vdiameter.
{<0.1}))= Noexport

71&9] FlelEags ZAFE, HDD, ~WE RE A}
09} compose-of A compose-of HA7} o|RBF =
o] L& FHFH(formal)e.g RAY £ Pz, 1%
71 W2 Ajyqe| A 7ge EAld g F 2
< 23 f4A & AT fgr) AAse LEEA

WP e

£ 1 32-07 gnE B9 399 28 AE

X X Classification criter
Types Examples in catalog domain -
functional separable homogeneous
component-of HDD component-of computer yes yes no
beef 1i d i b, e-
substance-of eef (garlic and onion) substance-of o o o
beef-stew
umbrella (hat or belt) member-of clothing
member-of no ves no
accessory
portion-of cheese cake slice portion-of cheese cake no ves yes
feature-of paying feature-of shopping yes no no
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Maardware |

Hardware

—

Computer

HDD CD-Rom Lase}rBeamﬁ‘t
Printer B

InkJet
Printer

Computer U Printer © Hardware, Ibp U Inkjetprinter & Printer,
ComputerS Hardware M 3 compose-Of.Hdd N 3 compose-Ofz.Cdrom,
Hid S Hardware N 3 compose-Of.Spindlemotor,

thp S Hardware N Jcompose-Ofy. Spindlemotor,

*S Hardware N ¥YMfr.string N =IMfr NV diameter.real

Samsung ]J: HP LBP iBM LBP
HOD r’BM HDD I L

IBMSM200

[ ssswooJl 1BMSM100 l~ - MT=1BM
diameter=0.1
~— diameter=0.2

Mir=Samsung

(a) Racer®] screen snapshot

oy

2dyo e olE 7o) BA FRE DLE HE3J
g8 £ 1, olF Al OWLou} DAML-S9} &
A7k 22X dojg2t WHAY 4 Jow, DL AA
& AHE3E 88 53 EAE 4T 5 A =
o)t}

a9 7 2§ d=2AM AANE 2do) Racerl?] F&
=78 AMHEN A Mg sk AE RYFa oh
a8 7b)dMe UdAMe DLE #3849 2dy & F
2 & dgete F5F, F AE 01 UdA oI
IBM EHEZ 7lX= EE AEL 2= 2(concept-
instance Noexport)©] RacerdlAl o84 HEAHEAES
HAFI i3, 33 TaddMe AA= 21 A9xeE 2
7l sigsle AEQ SONYVAIOP250, IBMHDD,
IBMLBP, IBMSM100 & F&3) U3 2AS& HoFi
Atk

oo

-l

>,\J

6. =9| AtEt
B =59 e-7let2a 2Y) DLCE SHIQA)Y 7]
Whgttl, SHIQ(d) e ALCY &3og o)z & & 4

(\ =1diameter, compose-Ofy € S+

HAd(SAMSUNGHDD), Hdd(IBMHDD), Cormputer{SONYVAIOP2S),
Spindlemotor(SSSM100), Spindlemotor(IBMSM100), Lbp(HPLEP),
Lbp(IBMLEP), compose-Off (SAMSUNGHDD, SSSM100), cormpose-Oft

(b) DLCS] Y B¥e URF

(in-knowledge-base Tbox Abox) (signature :atoric-concepts
(Hardware Computer Hdd Cd-rom Printer Lbp Inkjet Spindlemotor
Noexport)

:roles ((compose-Of :transitive t :inverse component-Of))
:individuals (SONYVAIOP25 SAMSUNGHDD IBMHDD
SSSM100 IBMSM100 IBMSM200 HPLBP IBMLBP)

:attributes ((string Mfr) (real diameter) ) :objects(100size 200size

Co 5SCo))

(b) RacerclAe] =d HHe A%

-3

AA, 9, & A 2dz FAHYI =vde g9
Q= dojojrt. DLCA 7} SHIQ(d) B3-S 7]vke
A B ol F9 st AFTe] BE-HA @4
& Edsr)el A7) Wiolth

=R O AALAGE 2T AIY 4 §
29 Bl A, BL2Y, 2EYH 22 A8 YA
t 43 "t 748 AR BeE e A E
2 ZoHn EEE 5 glojof 4,121 DAML+OIL
9} OWL& E% XML-Schema$ 7)@oz 3 28 ¥
Blo o&3t vk A ARPEADR FGolA AA
g2 a7yHEe 433 s WA 2dinear polynomial
equations)¥ 22 A 39 ALE AT & {ok
AA S8 3 BAMATE AL Wit &£A479
9 E d=A A= v

2% 8(a)l4 LGHDDE HFo=2 IBMSM-1100 2
HE zZ3, 2 REl= HEUERZ XE o] FHEAJDG
(e diameterM = 0.254). JAXE AEvEHZ AE3=
WAL digmeterM = 254 * diameter, A£31o
LGHDDE Noexport ¥202 FF& & Uk o9

iy o

i



118 ARIAI=EA)
<owl:DatatypeProperty rdf:.ID="diameterM">
LG HDD WD HDD
Q Q <rdfs:range rdf resource=
IBMSM-1100 IBMSM-W100 </owl:DatatypeProperty>

Tovee | G
o) | EEEID|  gacmor

(Mir=IBM )  (Mfr=IBM ) ~ <owiRestriction>

(a) EER A

<gwl:equivalentPropertyAs rdf:ID="radius">
<gdfs:dommin rdf resource="#Spindlermoter” />

"http:/www.w3.0rg/2001/XMLSchemafloat"/>

<owl:Class rdf ID="Spindlemotor">

<owl:onProperty rdf resource="componet-Of />
(b) OWLE] HAle] B

diojetulol A 32 A Al 2 Z(A0064)

(implies Top (=dameter (*2.54 diametexM)))
(instance LGHDD HDD) (instance WDHDD HDD)
(related LGHDD IBMSM-1100 compose-of)
(instance IBMSM-1100 Spindlemotor)
(constrained IBMSM-1100 Co Mfr)

(constraints (string=Co "IBM")}

(constrained IBMSM-1100 100size diameterM)
(constraints (= 1100size 0.254))

(equivalent diameter radius)

(related WDHDD IBMSM-W100 compose-of)
(instance IBMSM-W100 Spindlemotor)

(c) RACER ¥¥

aY 8 A= g Ak 23 B9l WEH 4414 54

8(c)x RacerdlAqlY 24 FdHolth Mz o g9 &

AP, ks, A2, B e AT JH
AWEA Yool s Aol DLY BN

DAML+OIL ©Ju} OWLS %& BEoA DLY} F5d
E4E AWtk adA &F9 dF ko] OWLE 7]
WMo g dop gt F49] xa—;a Aok @A AFF
23 a9 EAe e-7lel21 FIgoM &3] wAs=
7A-+2 u#sojel gtk 1¥ 8(a)olA4 WDHDDE 2
HNE RHY $A40Z2 digmeter® AR radius@

o5 ARE3Ith § £AANlY RAMRAE, radius =

diametergtal HASAL, OWLAME equivalentPro-

pertyAs axiom 22 FdE 4 YL 8(b)).
7.8 8
b:-&-oﬂ/ﬂé 3_7}'ﬂ'i—1e \—Ei;q E@Eée Zﬂ/\]

Btk AAR WEe 2% A #A(EER) 2¥Ed
DLE AH8& 4 A (formal)Ql 2dsloltt B =Ed
T T 2ol a9t £ ik

AR, [AAFEIEL FHAAM =8 Holn ¥ F(for-
mal)¢! DLE 2E2x rdae Hx2 Axsgch

X, NEA, AdHez 2E2X EdS ¥ & gl
T2 71249 xdgd= EERE AME-34T EERT}
DL#}e) #AE A3k

A, 2E2R e Ao 2XA] g1 2l A
Fdd AZL S8 dA FE =7E AMSl A3
I 7H5AE AFH Btk 3 REEX =2ddye]
£ oJ8lE B2 f9 AvEle s AT

dx, £/t Arsle Bl Qoo AL ArE 4
A ARGAY Zods APE 2TAFES 589
il %l‘jr AN 248 Aoz BEY F dx NEL

BE Flgl2ad) Frlsjol dotd oo o]

ﬁ?&tﬂ, olg AsME 1o we mdy sEEet F
g9 2w U B4 A7yt Dok weld #d

ft
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