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ABSTRACT

Design and Implementation of Ontology—Based Intelligent
Product Search System in Semantic Web Environment

Kang Rae-Goo

Advisor : Prof. Jung Chai—yeoung Ph.D.
Department of Computer Science & Statistics,
Graduate School of Chosun University

With development of information technologies, advances in Web
technologies produced a large amount of information, made network such as
Internet a critical element inevitable for daily life and brought improvement
in quality of information like free information exchange over Internet.

Conventional Web has put emphasis on convenience to facilitate use of
HTML so that everyone can easily access Hypertext information, resulting
in a drastic increase in the volume of information.

As a result, users are now confronted with challenges in searching
desired information.

Typical approaches that have been used till now to search information
are wusually based on keywords using frequency of words or word
information. Therefore, since many documents irrelevant to user's query are
included in the searched results, user has to search the represented results
further to obtain a desired result.

To resolve this problem, interests have been focused on a semantic Web
in which a search engine itself searches the information required for user
through conceptualization, and ontology is at the center of it.

Ontology can be regarded as a kind of dictionary that defines relations

between words. It explicitly expresses the conceptual architecture in a



specific domain to enable modeling of concepts closer to a real world
around domain as a platform for building a search system.

To build an ontology, we collected product related documents of each
manufacturer, analyzed the documents and built a product domain ontology
in OWL based on classification and features frequently found in those
documents. In addition, synonym list, deduction and natural language
processing functions were added to the ontology to allow expansion and
deduction in searching.

A database was built with the product data of about 40,000 items of Mart
A operating on/off-line discount stores nationwide, and the user interface
was developed using JSP and PowerBuilder9.0.

We applied two techniques for ontology—based product search. One is
searching by class in which users directly select a class of desired product
from the ontology classes. The other is the natural language search method
in which the keyword entered by user is searched through natural language
processing.

From the experiments on the two ontology-based searching methods, we
could see that, unlike the conventional keyword search methods, it is
possible to implement precise searching by giving meaning to the keyword
itself using the concepts of classes and attributes, synonym list and
deduction function defined in the ontology. Moreover, it is also feasible to
search products with similar characters or those unexpected by user by
semantic expansion of the searched products.

By building an ontology—based intelligent product search system with this
search architecture, we could obtain searching results that is impossible
with the existing keyword-based searching methods and implement more

precise searching.

- vii -



1989 Tim Berners-Leeoll 2]z A& Ad¥ HdEofo]l=<g(World Wide Web)
< HTML(Hypertext Markup Language)< ©°]&3to] T34 A slo]lgeal~E
(Hypertext) ARl e & A HAYAd TS so=24 A4 or 24
A AR F7HE THA ST

ALEAE S oled ARE o] &5yl fE Bk Aol URL(Uniform Resource
Locator)F 45 A% 49ty sto]¥ 9 A(Hyperlink)E 3 ARES 27| %= &

= W= g oY @y Aydto]l 1o AAS

A= dHeolgHo]AE olgste] ARE AFt
(Schema) 7x& S8 A5E Zol ALEAFNA @EstAl Alesta vk ol g
Al =ge AREA7E S ARG Sk R ol ok wHAIgle] ) AlolE Ay H] o] E
ol AAAZ dH o A F2 JIHE=EE F
v TAAE 7HAL Ao ARE A= d doA AF7AY g A Aol
E o ook gdAold onE Fojsto] AR AT dete ARE AToR FE
stal 2 AR HAS YErY e AwAQl B e] 7] wiEolth,
olglg IAE FE37] A 1999 W3C(World Wide Web Consortium) il A]
Al @€l 9 (Semantic Web)& #| ¢+3&} 3 tf.
AlE ol “HFE 7 AR ouE 7ot

=

al
L5 st 7]
(Ontology) & ©l§3sto] A4S F3tA €t

2EZAE He guzEs dolgHolagta & 4 gAut dolHuth H 3
FEje] AA 3 FAE = guo A A A o] 2~ (Knowledge base)ztil FZ27]

_1_



B

U

o

=

—~
o

)

H

= Ath[1]

<}
=

Eag=1 ]

3 B o] | o] B ul o]

K3

= e

=E2A #F A=

A o] 25}

Mo

0

2l

2ol
A =

| A7k ool A ghrh.

= O

2 I

oF7F obd S & EoF=A AT

AT B

(0]
e

L
T

o}

A o]

A
ol

ok

PN
=T

|

H

&

]_

o] A
w ol Abg-

HAAAA L F2 ol

of wel A kA o

7h

=
[e]

A B 7}

949

3} 7]

ta =HE 5o

o] o] o] L}

&

AR AA gle F
A E =43 Az ey o

s

A}

A

Zt

A} 7}

I AHEAb= AAE A

9%

of o]=

=
fLE

E2AE o]§sto]

A e

S

Hro} w2 A

o] Arh[2]

ARE

s

A g4 2

HE AAg 4

g

S

3

o

ol

Gt

o
BK
X

Hr

B/

—~
o

s
el
Jo

el

=r
e

ES

ol 9t

sttt

I

2AE
o

=
=

=
=

AL A 7H

L
R

ol 4]
bel 4

)

£

A

|

A

S

s 7=

dole] MESY o3 AR

[e]

o] ool A

=
=

A AL

S

| obd wo] v, B

5004 =2

ki3

)|

2]



—_
o

=z
e

£l
o

o
rvze)

X

Ho w23

= AEE

95

AR RN

= 3

o
A

Sl3

o m]7]

o]

A

al 7

~,
ok

~
ok

w-

ol
do

A

‘?_

<]

ufj o] ©l o] B v o]

P LEZ A #

E]
El

Al

R
.

27 ol A

Be et 2o

3

o 7

sl

=
L

—_
o

A

el
s

~
HO

N

)
<
el
o°
Ho
o)

B

=
ol

Hin

%

foh-

AL
lo®

7K

)

mpxgto 2 5

3 7}a e

=
= X

st 1 Ay

A A1 8k e

=
=

T A



A. A8 A (Semantic Web)

A9 9 HIMLEAE 71002 stol AgEol 44 9 odses Ju
o 9H REws FE% WOBA ASA At ARE AL B4 ol
BAE TSI oHYaT B BAS BAE dAAFE W AFHA )
sue 98 gt

Mg Wl el obd @A P sl Wol ehe 3
gr & Pl o]E Fa AFHS Aol FEHOE 49 YT & AEF
st we e oleha A o) 5eleh[3]4]

axlel 92 Ad] A AWE 4o AF FERE (19 2-1] F 2ok

Rules Trust
Data ‘ Proof g
Data Logic .%
f- n
3:;5. Ontology vocabulary E
an
a

(23 2-1] Aug 9o AF P2

of AFTxAA BH 714 519 #HEE § ZEZEF(Web Protocol ol Al A&



A st7] Yo FA2A A (Addressing) WH el URI(Uniform Resource Identifier)$}t

U FZ=(Unicode)’} Bt o]E 7]wto 2 XML(eXtensible Markup Language)

¥} Namespace, RDF(Resource Description Framework)2} RDF Schema,
2E2A9 FAR YA, 1 g AT A Logicedl didiA e A3 A FY

TE vtEoR dF A7 AFEAY. TS Proof¢t Truste AlWE

L

At Hetel #d WEo M obF g AR dFHIL s ¥ A

A 2 ol At [5]16]

@O URI(Uniform Resource Identifier) : S]] &3t HA2E5S F+ 8
of

# iz D, BE afolBolth o Ae AwE 9

=

I ARE FEUE O dold ZFEHA 2
=
=

g 7led < 7 A2 vigdol g

A=) e
Feq
CER
F AT
a7 4

@ XML(eXtensible Markup Language) : AF827}F do=2 elas AT 4+ 9

71 wEel oW d WE& vlEsta eA A & 7 s B oby

E Furs w Pl HE ARE FAYE T dojE o]~
& glol wAE e ol HFEIE A4 ARE AP 5 A

@ RDF(Resource Description Framework) : 2] g4 2o #3 wElUolHE

EAE 5 QA FE dojelth @49 RE BEAS slaze BE ARE

= AFEZE A 5 de dad g4z yEd 5 o oz 9

W) o] Zhe szl



—
o

A Al 717

we E5 oA

g

% Yook dhv,

i

o

T

N
T
0|
o
o
o
el

7l 9l

3T
I

A3

= (Proof)

® =

A7A =2 A

el

<H

|

R

£l

ofp

kA o] A

HASE o

AHo2A

No

el

S

=
=

o] &A

|

| of] A

)
al

Al

@ 2132] A(Trust) :

7

p/]

FoAbge] Aol oAb

3
T

} A & ol A

o] A
=70

WA A 7 0] 2

ALt

= g

% 5t

pyl

puzel

2 g ol A9

ks

Apga o) A

B

o

45 3 Ao [7]

o
2

il

B. &= 2 A (Ontology)

A

—
o

ol
oF

ol

5

<

A] 2] H o]

el

2

o=y

2l

of

7]

vl
AAA olBo2A A AE

g
s i

8 o]99] oy T2 Hofo]A

A

19 A gojolil AFE

- o
=

2E72x

Els

“EA el o

L
fu

JJo

Ho

0
o
)

e

—

A
o)

oo
)

ox

¢

o
jnig

o
e

—~
o

e
ol
iy
el
pilg

oW %

p/]

)?)]'

I

A

ofell A o] 2EEA =

=]
RS

o



=
o

_L
—_—
o
<
3

—_—

o

2A% SHRoks] §of el foid

pud

gt [9]

A o]

s
s i

Al

Mo

Rudi Studer & 252X E

AT,

o] 7] ol M

7} 7l

=]
&

Tt

o

&

I 2o [11]

[e]

2 AAD Bl v [10]

t}

]

o;
¢}

L

T

1
o 3o

ol

[

)40 Ao

A

=249 FA 84

2ERANN AHe Fz

1.

7N

w
W=
il

O 2 =(Class) :

—_

;O\_

]
Mﬂ
e

NI

Nd

o
TH

A3

@ A (Relation)

Mo

o)
o

A
o)

o))

)

—

el

T
)
o
ﬁO

=

wjr
o

)

)
A

;OD

® ¥t<=(Functions) :

1%

Ee.

o
=

J

A

] s}
sl

78

hul

#it, w7

A

A0

}

o
pal

%2 gt

29 VA=

=
EEIEREE)

7

i

Q

Ho, EFZA M A

e =g
e L2727

@ &< (Axom)



g o] §H .

L
T

A A2 ARe Fed

S

® 92" ~(Instance) :

2. LERAY 7T

?:51_

o

HA = WA o]

9|

th

S837]

g
o
do
o

bol A}

S

2 7z

1o

o
=

NIl
ojn

0|
ol
ar

o)
B
,Z:l

—_—

0
G

Jo

ol
F
el

a. Ay Aol A

17h e ARs

K

Qe A

ERY

ol
froint
Ho

1

el
S

=

H)
W

oW

)

o

oo

el
s

L
HO

ot 771 7l o] 4

9]

ool FHH ol

o}

T
3
o
paa
g

AF7HA A=

|

!

Jjo
—_

olo
o
_1@

ol
=

A

i —
o

ol

o

el
TR

o)
ar

f
OO

ﬂo
wjr

;O._

b= =227 dvk[11]

55

el
il

Bo
N
22

=
el
o]
o
)

el

ol
-
Hlo

jas]

B
B

A

)

<=

A 2 A

o] &€t

HA

)

389

ol

=
=

WEe] Aol s Ay T



~

‘_Lmo

o)
o

ﬁO
iy
o

_ZT.C
O

™
)
X

A

—_—
o

Mo

o
e
o
_L

o

O

At AlzE At 1990 o] § A

3
o

A A el

B ol %ol 4l

= 3

1S

s

E]

d o] & w o] 229} <)

R
.

o] el 249z

ol

el o] 7

3

S

)
N

ol
K

|

A sk A

geqlt. mebA

5

Tz 3

ot

=

ki3

9

22

ol 5} A

bol weh

)

B

ol

mJ

= 2A e Ah

%3]

—~
o

pl

s
el

el

ol

o Uth[13]

1

ol
o

gl

Lol A

ik ol

Y

P

)l
—_

otz

ol
Ho

-

b
o
=T
,_ﬂo_.o

N
jran

e
2

s} o}

)

—

[e]

1=
=B

e R
g

gl

A Ko} AAA
= AFZE W7

weto] 4 o

% ojv]

nE 5

X

sh&

ks

]

[e)

19 &
=

o] 714 74

R

B
<
o
ﬂ

o

.

e
iy

ruze]

X
o

<
o

"
e
22

=
w

|

)

T2

Al A
=1

8% 3

1
g

Q@ 2E2AE ol&sto] 7

)

Az
Tor

o
~

=

ol

o
Mo



g4 aTARe Auy FuAAE EEAoz FPar] AANE ARA~
P HE 2012 9aas AdAon Txseol, £ole] Aojd #AG
of 2w BANNE A%e Aue How® 5 olok vy ey /&9 79

= 71 ARGAA LGS g 22 FAHS 7 dv[14]

D EFolgoji} Bgolgel e AL U= suke] Aue A= fole oy
H

T Mol TREA ol wAkE ol e AdolA ARE FHEIIIE o™

@ vheFstar AR PG AR FHoR AT # A= g4 VAxd

Fok=tl AofAH B2 oy =o] Arh[15]

wE 2ERAE ool Jgud AYAAT AAE Solsa AFsel Az
o

_10_



A4 A

<
—_
o

=

o
o

X

aze)

.l
T

<
el

Aol 7144

37
ar

A4

—

HE

T

N

0

=~

ul
Aol o]

* Is—a, part-of

* 7N

1

N

—_—

71A% <

s
o}

vzl

jzel

yA
Ar

oy
B!
0

I A A, 2EZ A B

3
5)

Al
avi

3)

BEE I

184

0

Plo

* 7N

2-11 &9

37
ar

[

9] 9
G494

,_ﬂo_.o
iy
N

™
T

oz §ofe

]
S

b3

2-1]1 oA HE wie} o] ANxyiaes 4

-
it

[

)

‘_md

)

~
o

o] 1

fLE

=1

F71 ol { ek [17]

o] "ol 7]

=

1

0.

|
o 5}

=

A
A

SRR E

]

K

R
ol A Alz"Ho e 3842 7Y

o

o

o

Z Ao H
u pLz=z 9

3 AW ol LEA 9

L= 220

LE

T

Fde seoh

il

=
Zlsolg 7 HttE RDFS 22 el o] g

o]
e
Hr

)
=

wr

[=t

ofel Zoke] 7les

&l

)

BN

H]

=

=

o]

11

HIZoE EZX

L

Ag PopiA

ul
=

A

5l
&

o]



2@ 227 A9tk webd AWy P& Jven @ B¢ Y@ AT
% 272 Wil Hoon $4 W% ¢ 55 FaEa =
gulel A deleuol 2z B 5 AW A Ao o FARTE oW o
Gl A ALEHE o AE AR i

A R 9 ERN 2EEAZ} $EHE Fok: [17 221 oA uol
F5ol Aud A A4we (D), AAFANB), DY 12U ABB)EF A

ToFR AA &S F A

n)

Ol Wt QIE 2
- AEAHAMY X AZ2(D2D)

Ontology

ALECH OIE P}
— OIE|W HIXL|A(B2B) - M A A (B2C)
[2% 2-2] 2524 7]€9 $&&of

Al gle] dxel A B w AFSATE dekA = dHolHE vy ZAYFH, &

Aol B Ane B ASAL BT ) LERAE ol §3te] A4 whol

¢

AlE o= e gE Abd AAE 7H BAE ol WEo]l A o] F

_12_



AAEZ A el AFBAG G Ao e ATY $L AFoR ANY F

Al §) g ol FaHom AAS Fd@e] Al W3CAA = vge Ao

S
& /WEetel Abgsta glow, 20049 2¥el= AE & VEs] A% T
dols

T oyl AR A e ZddAHARDF)S ) =24 o (OWL)
o .

i
>
=

1. XML(eXtensible Markup Language)

XML (eXtensible Markup Language)< SGMLY 319 fHgo=zw FAE vtz
AdojzA Alwe k= dE HTMLY vl 7245 =

olth. HTMLell vl XMLe +x3d w45 A2 5 A= ¥HE Awsta 9l
ok AlwiE 23 #YEE o XMLEWS AF&ste o+
TETUE A B olFs AMSAE doE AT
EHA "B2el Agd F A7 wWEolth &, AF B2 T8 B Ao R o

FolAof Pt FHATFx AAAE sk Ak 2ol wl=Al wEEH o]

gAos A wgd £ e Ve ke Awste]l AFEHE 2a22 AT S
AEF gomm AJWeE 1o FdAA oA tids] Fad 7]gte] i vt
a8y o} A 7bA] XML AWEl slel Al e g3st= 5o dlolE 9t on|, A
Fejo] dlojE Fx, dlojE Fx Atole] A, 1y FEE A S BIEY
F e AHAA 71 By Sol it Aotk gl Algel W
DTDY XML Schemacl osl Aold = oy of& Atole] #AE e oA
g E Wel ok ol XMLo] &4 x5 AAY Fe doy w4 Fx27
Zt= oule] s E ob - A& AoEA Xty wWitolth. ol WS S5}
71§18 XMLS 7Iwbo = 3slo] 24 e dolg +x Ao 2 dolg Fx7te

WA fdo] 7k A2E Aol RDF7F W3CelA 2EH A tt[21]

_13_



2. RDF(Resource Description Framew ork)

e w57 gal AAE 7wt EE A W3CHA RS vEdelHE V| Este
xow 40 gazd B vedelH e ey wis 97 EFOoR AEH
i 3tk RDF+= vt Y d wWedHe Bt dieds ¢ ¢ (Semantic), %
(Structure) ¥ F&(Syntax)ol g FF

Y
[40
=
i
o
)
of
rot
_Q
=
-}
S|
lo,
i
ﬁL
>~
>

b=
22 AutglE F 5 Advh Zo] AWy fJojyp 2EEA Fofo] HgATA &
ol o] T Ao R
Abolo A 5 e w9 glolk F2e £ v AL Do ITSAdA a8l
ek B ddE HEgojmloN HE £ U €=
A HolH Y ¢4 FUhe

o] HelHE ¥

o]
T 4 I RDF= o]#ld A& sidste d ¢ 545 2%a du. RDF

= HolH RS ol&ste] vigttoly X7|viE dydE WHoeR AT v

W), heFd 54 2% dedeld 2/vsk 9 W RDFE oAES A
F 9% 349 2L ATSn, AFUL 222 A A5dEE XMLE 0§

sko] &g o[22][23][24]
[2¥ 2-3] & RDF, XML Zrg]a wetdolgete] #AE vebar v

Properties Formal model Implementation

Dublin Core, 2—tag,
Other norms,
personal properties

RDF model

Y
A\ 4

XML syntax

[29 2-3] RDF, XML, "l Etdo] g o A4
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RDF= A 7]<=st7] 18 235 Alesty RDF dlolH R3S 7|sst= A
A9 £A7 AY o FAE TG dolE Yo VEHE WEES WY
o2% ME Aold 4 A vk RDF 34 (parser)ol 93] FUd w2 Xy
o] ol FHA etk RDF HolH 232 A AYU(Resource), FAEY

(Property type), %<& ¥ (Statement) o2 4 ¥t} [23]

D A4 Resource) : URI(Universal Resource Identifier) & 7€ 5 e EE AA=
2otk URI= oW AAE A6t H3 Fdom a2 dids 9 Adodd
FAEA Fev. URI= 54T ¢ #HoArE 2 &= AR, 2zl
4 = dn. %87 ¢ 9= URL(Uniform Resource

Location) URIY F &% 3rolgt & 4 glr}h. oA Ea), 9 H9Y9E= ¢ %
A(URLZ @ =)olnt dA A Gtk AAA &A= RE AAE A

shbel Age ool A &4 FIYR £ gE =

@ %44 (Property type) : A9 S4B gudh SHHL AP =
A gaT 5 ol 54 AU H4 va 44 B Pl 2

o[tk RDFIIA 9] 71$e 9% A4S F2se £459 4% 2d &

oul gk}, o] s FEL Fo](Subject), A& (Predicate), &4 ] (Object)®
HHoj= oWl Yoy glEHo] HI|E S}

N

RDF dloly E&§2 EgZ(triples), 122, XMLS o] &sto] £dd 5 St}
!

olE Ed WS AR d%d oguE zti=v [29 2-4] = RDFE &M
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Ora Lassila= X http://www.w3.org/Home/Lassila®l =4 XHOICt.

(2% 2-4] =42

I 2-2] o 2L 94w Ao

http://www.w3.org/Home/Lassila

0] (Subject)
] % o] (Predicate) 2k g A}
= 0] (Object) "Ora Lassila”

[% 2-2] RDF9 84

o] gstol [29 2-5] 9 o] £ & Ut

H
o
|m
ich
i
o

{ ZA A [http://www.w3.org/Home/Lassilal, “Ora Lassila” }

[1% 2-5] E¥l& %9

Ora Lassila

(29 2-6] o] &3 A 72| o

, A (vertex) 54 A& 7Hd(edge)E Y

oA, A e AH v,

A

Fo

A8 v,25E 4H v,29 HA o]



eZ':(y/’ yi)

ol w, v;& 9 AlFA(initial vertex), A4 v,E 4 F 2 A (terminal

vertex)olgtal F-Ert} o9 e FxE Mo WIS xAs7] wiFEo] o=

F gzt o £ adzs FAske 249 A el 2l (abel) &

t}.[25][26]

@® Ora Lassila® A9 http//www.w3.org/Home/Lassila®] #ko]t}.
® A9 http//www.w3.org/Home/Lassila® Ora Lassila®} #2 < 714

H AgAE 2 9

3. OWL(Web Ontology Language)

OWLE EAo £ AKHE o]ZgAolAS o] g3l AFx o2 At

il
5|
ot
rot
X,

Kl
o,
i)
Mo
o
a=)
=2
(2
4
av)
o

AZHER, PIA AFE} 22 HUT 5

e
)
o

DAML+OIL=ZF¥ 348 ¢lof o]t} [27]
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[28 2-7] € £E2X oo oA T
OWL FdHo] M2 & A /M9 319 doj=z FA ")

@O OWL Liter= ZFal2=9 A5y tadt Al Algwrs Asta ok webA
2 319 dojrtt xdEH Agte] gk did #A
ghoARRe] g 0 e 1vhE AFEE S 9lth OWL Lite: o] 24 HZ=7}
U] w e g2 EFAAY Aire2E w24 OWLE Wakss o 233
=3

@ OWL DL 7|%:+=%](Description Logic)E 7]¥to 2 3 oo
= OWLS A4 7iwto] ® =2]ge] g FofmA AA ddd3 244 7t
TS FAGHA HuYg xdEHE AT ANE SR BE HAE
AL & F dus Bola 244 7teAde BE Adte] &
& %3t OWL DLS OWLelA Ao ®E o3& Eostal Utk
gt o35 AFE T wi= A Aok AbEol] uwhetol E
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flo
ol

oo, AR »mA 12 =t OWL Full& DL Lited] 2+ 7]1%5<S X
Fgake wACY FEAS EBHES #9 Al F AF uso aeu

OWL Full& Addtes F2Ad0E /idetes 22 fdA4 &

OWL &9 dojs5 [29 2-8] 3} & ¥3 #AAE zr=th. = OWL DL
OWL Lite¢] &#ola, OWL Full& OWL DL9 &4 ¢dojolt}

s ™

[ OWL Lite
OWL DL

OWL Full

[2¥ 2-8] OWL dloje F7

7 39 o] Atolelw= v #2 AV AHerh vk o 9L A-EA &
=

® 2% E¥hE OWL Lited] &E=24+= &4E OWL DL &&EZEA o|th

® 2% 298 OWL DLY &E=4 = ZuE OWL Full®] && =4 ot}

® Z5F E}ge OWL Lite?] A& €93 OWL DL A&Eo|t},

® Z5F Elge OWL DL Z&2& g e OWL Fulle] A&o|t},

OWLE ol g3tedw WA o' OWL 39 doj7k Folx 85 Abghel] 32 A
A7 s oF gt}

OWL Lite¢} OWL DL % ojW o] & 21832 #Atdl= 71FE OWL Lite:R
ot F5% OWL DL d="S 8= sp=7ke ool

OWL DL¥ OWL Full Ate]9] st 7]#2 RDF Schema’} Al ¥3tE wWE 29
T 7S 4R et oot
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[2% 3-2] & &8 WAom B =RoA 323 AE Lo L5224 F
o Md BAE FIFste] BT Ao 7 FPx o b 71EHA
= Fdgd

BL'

SERA EASe MdH 15 #AE Protégé 315 ol &3ste] OWLE X
S} 3 t.[31]
Protégé 3.12 ~e®igl= tgte] oA W 1579 SMI(Stanford Medical Informatics)
oM o] gA 2F TEor Jte
5

wae] 4Ask T5E A

<?xml version="1.6"7>
<rdf :RDF
zmlns :rdf=""http://wuw.uw3d.org/1999/82/22-rdf-syntax-nsH"
¥mlns ixsd=""http://wuw. w3 .org/2001/8HLSchemak™
®mlns:rdfs="http://wuw.w3.org/2800/01/rdf-schema™
xmlns:owl="http://wuw.w3.org/2082/ 67 /owlH"
=mlns="http://www.oul-ontologies.com/unnamed .owl#"
®ml:base="http://wwu.owl-ontologies.con/unnamed.owl">
<owl:0Ontology rdf:about="""/>
<owl:Class rdf:ID="FZ=Z'">
<rdfs:comment rdf:datatype="http://www.u3.org/208681/XHLSchemalistring”
>0t == 2l= FH|S</rdfs:conment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Daily"/>
</rdfs:subClass0f>
<fowl:Class>
<owl:Class rdf:ID="5F A"
<rdfs:subClassOf>
<owl:Class rdf:ID="C|HE"/>
{frdfs:isubClassiOf>
<foul:Class>
<{owl:Class rdfF:ID="E=EIZZ">
<rdfs:comment rdf:datatype="http://www.u3.org/20681/XHLSchemalistring”
>JIESE &R/« /rdfs:conment>
<rdfs:subClassOf>
<owl:Class vdf:about="#Daily"/>
</rdfs:subClass0f>
<fowl:Class>
<owl:Class rdf:ID="CHZ=">
<rdfs:comment rdf:datatype="http://www.u3.org/208681/XHLSchema#istring”
>==g), ZL|M B /rdfs zcomment>
(rdFs suhClassDF)
<owl:Class rdf:ID="THt="/>
</rdfs:subClass0f>
<fowl:Class>
<{owl:Class rdfF:ID="3"2/F=F">

</ouwl:0bjectProperty>

{owl:Thing rdf:ID=""3fZE"/>
</rdf :RDF>

<t-- Created with Protege {(with OWL Plugin 2.1, Build 28%) http://protege.stanford.edu —->
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Aokt g e 2E2A e v 2EEA gzt A [1" 3-3]
oAM= HATE FZol Ao gt drels dldzmels 2 FA d AR
So] Addo] gt} <rdfsisubClassOf>& a9 271 “sHY FU2"9S ey
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