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Abstract

In this research, OIL(Ontology Inference Layer), one of the ontology language,
is applied for classifying product data systematically, defining concepts, and
establishing relationship between concepts. By transforming steel product data
into XML documentation and managing them, knowledge management based on
the logical structure of documents is possible.
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«“An Ontology is alformal, lexplcit specification jof a]shared“comephnﬁzaﬁorf’

e

‘/ Consensual
Machine—understandable
knowledge
Concepts, properties, Abstract model of some
relations, functions, phenomenon in the
constraints, axdoms are world

explicitly defined

< 29 1 > Ontologyy A9

AT REEA o] wol oj&HI Je A kA F4& S&EokE AA#AY, AA
A, Az B2y Eofo|{2].
AApeEe 240 NAL A5An, A8, ol §ae A% B BAS e A
A@ge 2L ¢ 2 AR A2 7HA, 28n St AA8e AT 239
215 g ol gt Aotk Az dAd) Aol MAES} B FFoz YRE
o] zAe] HA AFGHor BAHI, HEPd(virtual teams)2E ZAFEHI (o]
c@e e 249 Belrt BasA AU ol 2o BAY BYE AN
B2 FABE Alzdel AR EAEAAT, B AL <FE DDA Zel F
7 23 & 7T ATH2]
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S 7Ee A9E J Aae Ysts ueRe ge guz Agss
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71EY #% LS SFsn, 2L 59 M58 E Adsiziz o 5, AAA
Age H2e dd w=Us 2de sA%stA sk 1 o2 Ak Bope oz
B o2 Ado ga, ARE H2YA 39 £Pfo)HES 289 marketplace
ol Atk AF 7“5’_* HEE A2 AFEHeY, Adoy AFH Gd2E 4
< o}/ﬂﬂ]—x] AR Egd FoF ATHAol. ol HIsr] fHAM LEEZAE
AZE ooldEY} ojdie £ U= ATAREDE YAHsm, VLI Ao g chusl
A =& & Aol

opxlero g Az " ZYxa Fofolth B2BEOFIIA HAAA vlzUA AHYE &)

A FAAt FAE ARUELES d¥ee Ao HEs 2 £ e ZEE
of ZF FE dokgt). ol HHE I FEEo] Bol WIEHIJEU,
st "]’/}‘ U2 EDI®] £F< UN/EDIFACTOlH, a3y o] EDI E5&2 "o]’i %
A ZEo] Wid AZ TdE BES ol&de VIdERS] AddA, R =9
7:‘4" TAY AERES 28 Fste A AMEA EvVtestth By A
A8 AEU S o) &gz 7jAdel =HUA, HTMLS HBo F 2o WEE |
’5}11 Zate AR FHES guiE R g Zstr] HsiA A
A A XML& 719g 2ERAE 83 2ol T xFol djsl
AS’Jr 1394 7}5‘*&17} gz A A= gojx, 2E2ZXE o]-&3 “Translation server’
S g 4 vk £, d
°]E1 JJ—PJ:O] AEsE 5 3, AE & TR bolEHE A9 A A3

MU E ol ol g Ao

o

CEEREER
<product> <Auto>
<type>Car</type> <Name>Daimler 230 SE</Name>

<name>Daimler 230 SE</name
<price>23,000</price>
</product>

<Preis>23,000<freis>
</Auto>
ranslatio
server

Product Product
Catalogue A Cataiogue B

< a¥ 2> 8A T, ov], dojo WE
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3. Ontology Inference Layer

OILE oi7 Eoke] waolA AFate B89 Al A B4 Ade $T3n ¢
o3, 41 Al 7HA A g <a¥ 3> Fo) R WA, ZHY 79 AlxEHoldg, &
Wl A EEE A% F8F FUHCE Zy e o]&dE X4 B AlaHo|r), =
A A4e 29 Tygolst F2E sty gojgz 2Hsse RHolt
Frame—based systems Description Logics
Epistemological Modeling Formal Semantics &
Primitives Reasoning Support

Web Standards
XMbL—and RDF based
syntax

< 1Y 3 > OILY Al 7kx &A

°olg ZH e d&F 59 “living room”°ly} “being in a living room”x ¥ o2&
BT BdE EE ARE TR AAdeld AFAQA A diFd ARE A7)
A A=A “Eﬂ%% ZAAE AGA AR AU R e FLA Jte
2 dE AR & XT3 e, ol Zede J¥el A5 dAH Y Alx
Hol A 2 3lH = 74°]‘:}. &, Description Logics(DL)< 7§ (concepts)® Aol A
T T BF AYE B A AFEREE BEolR AABE Adojoth XA
d79 F2 HAe 723 A S @32, HFod YUz g o) g3 &8
7] 9% o2 A2 e AT Rtk A WA A /gL Web standardsolt}. @
A el $eds Fadel dusHS Q7] Wi AAEEE HHM P XFEL o)E
st} EEEAE ABEY] A Aolg FAF Foe AL Agusn AR W3CAA
Atste ¢ ¥FoZE XMLF RDF7F 9t

OILE HAoA AFE Al 744 Mdg 7IWte g LE2XE THFOZN ALEAR o}
Uzt Z1A7E olAlE + e e ARAA Adojs o)L, A - ABY - TSNS
sl 2 A4 uie H{sty, 45 £84< A8 XML} RDFe 22 ¢ &3
HAG dAE #AE + Aot

OIL< =A ontology-containerst ontology-definition®] ¥ ¥-#9 dznEeEz FA=
o 3lth ontology-containere AA}, &, FA §3 Z& 2EZX EAL d9dz,
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ontology-definition &EEZX] A& 3 HAZ ALHE £o4E AFo3les LRz

Bes Fod gulE 7 FxEE o E AETY. Fodro Ol AdojodA 7}72} 8
Aol & 7Z1& vl ontology- definitiono] tt.

ontology-container Dublin Core Meta data Element Set & 2.2 15749
A HE F title, creator, subject, description, publisher, contributor, date, type,
format, identifier, source, language, relation, coverage, rights® TA o] U}
<% 4>% ontology-container?] & o2 “African animal’e] 3 AZHE o o]},

ontology-container
title “Afriaca animals”
creator “lan Horrocks”
subject “animal, food, vegetarians”
description “African animals”
description.release “1.01”
publisher “I. Horrocks”
type “ontology”
format “pseudo-xml”

< 2% 4 > ontology-containerd] i

onto]ogv—definition% AA class definition® slot definition 5 FE222 YU=s +
b, $4 class defintion® WA AHWR AT} class definition(class-def)2 &2 o]
23 1 A9ES da@Azith <29 5>E “elephant” ontology-definition®] 3+ <o)t
class definition(class-def)< E; &= o)EF 1 AHE dFAIZ

class—def primitive elephant
subclass—of animal
slot-constraint skin-color
value-type grey

< 29 5 > elephant) ontology-definition2] ¢

slot-constraintT sloto] A& sl o] Atz HFEoltf, A7IA slot
& H¥(role) & FA(attribute)olFnx gty oL <2 6> animald] ©igt
ontology-definition®] &+ <j o]t}

class—def tree

subclass-of plant .
class-def branch ! trees™= plants®] & 3 FHolth

N : = HHo
slot-constraint is—part-of branches treess] ¥ & o]},

class—d(:]false;¥alue tree . leafs¥ branches ¢ ¥-#ojt}.

slot—constraint is-part-of
has-value branch

< 29 6 > ontology-definition®} ¢




hA 73 43 53] R A 68 A 13 20043 39 207

4. OIL## XML 27]|vi9] #A

A1et XML 271"k A2 08 538 X1 AL e dHow

7RI Qleh 2E 2R doje =gl W8S HEEA sty 9% ¢
27k ARAY F B w7 ZE 38 (semi-structured) Ho o) o
= gdojth & OIL# XML 27|vte] ¥59 & 7R FQ £z 1=;
o2 e JERALES d9sty] S fojgk FRE AFsE Aotk
2XE A% A7k FHAQA OILH ¢ EAM 9] Fx9 ouE Mus}
U XML 271vte] &8 7 Aold e EA3mal g o] BEXS 93
Relational model# Entity Relationship model(ER model)A}e) ] &A1 9} v]) wdht},

<2¥ 7>2 ER model® Relational model, OILF XML 79l #AE mdgyn
Aol BN AEste 2|t} Relational model 28 234 9 (implementation
oriented) HolElH]o}~e] HElE AF3Z ER modele $&E 934 o
Rde ARAUE AT 2dEg ZHPIYS AZ ANzde Awd o Ay o
12} ER modelE ETiZ o] 22-& A3 %334 Relational model® ¥ 3Hste] ALg5}
A3 o] Ol Rday Zadde AFszn, XML 27nte A8 2230 s
|&ats A FAMIS 7E3 gl obgfel <% 2>% OIL® XML 27719 nlmz
Foltk. OIL# XML £71vte] 713 & 2ol HL class® slotS F8& 1, class(or slot)
el AFTRE olFo] U7l sl ol fdtE HoA OlLe] B TR mulae] )
28 AFeAT datatyped] ¥ dHAES LS T35 93 2ol i)
AMe XML £7)77F 68 S58% 2dyge 78S AFdc Ay XML 27)vs &
W RdE HAE dE F85K Fu, FA49 F2E A o a5} oLk
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modeling ER~Model OIL specification

.......................................................................................................................

implementation Relational Mode XML schema

DATABASE

! XML I
documents]i|

< 29 7 > ER Model® OIL Model#} o} 37
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5. 4AA 4 OIL & 27|v} 44

2 Aol ddste HdAANNL AFHE F AFA 7%, AFY AFRE, 24
wafso %pa_ Zotth 7]Ee] A ENEe o AARANE 5 HA AEIE
oﬂﬂl AFHol YA M2E ARG 24 AAAEANA Ag=Ele Ro] vulsta,
AA 28t T2 AAZHLE 71 AAgE] A & £F A& date A
2E 27 ddME AES AAsZ, 7% - AT O ARG ARATEL A

A4 4ug Aok Yok

< & 2> OIL#% XML 27)9¢] vla

4
e
)
oo

«OILE XML £70le & of XML

e syntax& 7tAoh

oo e XML £7]v}2} OILE& =5 namespace
g AFé

* XML& 7 9=
A F3kA v OILS 218 orrh,
« XML2:7]n}e
Zpo} 3 99e 4y
FR 78 g E ¢
* XML 7|7t
OIL2 oid

<a¥ > B HoA d2 ol&dtE g VIF9 A F(products)ol Hid AFTFE
el et o] 28 F;A “products”d FFHG 1 FAHLAE & F Ao

i

LPG—TANK]

TANK

OVEF'\‘FLOVV—TANKI

LINING—PANEL]

—FWVALLPANEL NOISE-REDUCTION-PANEL I

PARTITION~PANEq

SUPPORT

< 3y 8> AHAESY 74
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51 AF AAAA d& OILY A

B HolMe AARAAS OILY F2ld wetA Aot $H440= e AL A
OILY % 71K 84 FoA ontology-container H#2&
container®] AMEHE 15719 dHHE FA IEE
ontology-container& %23 H Eo|t},

2
o
e
o
A
M
i)
€
vV
e

ontology-container
title “An Ontology of products”
creator “cjhyong’
description
description.release “1.0”
type “ontology”
identifier “id”
language “OIL”
rights “cjhyong”

< 39 9 > products® ontology-container 7 <}

292 ontology-definition F#& Aot <2 10># ol class7t ARE3he
slot-def& #A Aeld & class-defS A2Qgith Aol Aot slotS o)-83t “class—def”
A classE A3 “slot” FolA “slot- constrant”E A sle] 312 classS A 23}
<% 11> products®l class-def] djeltt. 2 tgog AHold OILE ©)&3iA A&7}
ARsEE A9 i3 728 Foshs XML &7Ivt £4E A st

ontology-definition
slot—def is-part-of
inverse has-part
slot-def product
slot—def has-part
class-def products

< 2238 10 > products¥ slot A 2

class—def products

slot-constraint product has-value string
class—def TANK

subclass—of products
class-def SUPPORT
subclass-of products
slot-constraint has-part value-type SEAT
slot-constraint has-part value-type RESIN
class-def LPG-TANK
subclass—-of TANK
slot—-constraint has-part value-type DECK
slot-constraint has-part vaine-type T_BHD
class-def SEAT
subclass~of products
slot—constraint is-part-of has-value SUPPORT

< ¥ 11 > productsol] ™3E class-def A 2
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5.2 OIL specification? XML 27|v} W3

OIL¢} XML 70} RgdA s o3 Zo] AA 57txolct,

1) AEFFxE FA4 353,

(2) OILoll A Z+zte] slots A 9] gtrt.

(3) OILol A Z+7z+e) classE& A9 @,

(4) 2+2te] slot# classE 1% dZWE A& A4

(5) AAHE HFEAES Aot

919 s59rA) wakAd OIL A productsel 3IFste HFES XML 27vt2 ®

Bate AL AHEBEEE gAY A AH, AFTRE FAZAYE AL OILE A
o) ¥ classES <29 12>¢ 2L AFTEE T

G PRODICTS
{E AMNTI-FLOSTIMG
F S ANTEPITORING
CG AMTIFROLLING
P2 DECKK
(€ LOMNGL _BHD
(Y RESIN
(e SEAT
= ‘LY BUPPRORT
P G TAMK- SUP P ORT 1 SUPPORT2] subcilass
W RFE LOW-TANK-SUPPORT ! SUPPORTS] subclass
C WVERTICAL-SUPPORT . SUPPORTS] subclass
IS SVASH_BHD
3 S TANK . PRODUCTSZY subcilass
(Y LPG-TANK D TANK2] subciass
VY GOVERFLOW-TARNIK : TANK2] subciass
L TAMI-BOTTOM
LT TARNK-TOR
S TRAMS _BHID
or T_BHD
C> VWAL L PAMNEL

< 129 12 > productsd OIL +%3

< A5, OILAAM Z+79 sloto) thdt efYS At koA A %ol class
slotg $a"oz Fodt Fo classE A3 <2d 13>4 FA Yehvde 24
7} products®) slot& YEATH o]al @ slot typed vlHOoE XML 49 A2€AE
A3 23 ket

<xsd:complexType name="slotType" />
<xsd:complexType name="has~partType"
base="slotType" />

< 1% 13 > OIL slotd type A9

A AA, <28 14> 48 OILA Zzte) classel tld Bld& At o7
e 5 Hmel e wygogz Foldrn)
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<xsd:complex name="productType" />
<xsd:element name="product™>
<xsd:.complexType>
<xsd:choice>
<xsd:element ref="TANK"/>
<xsd:element ref="LPG-TANK"/>

<xsd:element ref="VERTICAL-SUPPORT"/>
<xsd:element ref="SEAT"/>
</xsd:choice>
<xsd:attribute name="no" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="001"/>

<xsd:enumeration value="013"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:element>
</xsd:complexType>

< 29 14 > OILY class typeo] ¥3k

<xsd:element name="TANK">
<xsd.complexType>
<xsd:choice>
<xsd:element ref="subclass' minQccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="has-part" minOccurs="0"
maxQOccurs="unbounded"/>
</xsd:choice>
<fxsd:complexType>
</xsd:element>

<xsd:element name="LPG-TANK">
<xsd:complexType>
<xsd:choice>
<xsd:element ref="subclass" minOccurs="0"
maxOccurs="unbounded"(>
<xsd:element ref="has-part" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:choice>
</xsd:complexType>
<{xsd:element>

<xsd:element name="has-part" type="xsd:string"/>

< 2% 15 > class$} slote] A9

vl WA ZFzEe] slot3} classE 3 dIUE AHoE AT OllolA AH2ld slotd classE
XML EAoA AHgE dgdeR PR3t <TY 15> slotF class?] JAHE Ao dojr}.
oA BA, deldE] MRAES Hogitt o]AL OILAA EHIXA] K3le &4
o] 8% NRAGE F7IR A g

6. 4AAN B2 HA L 74

Nzgel FRE $4 AR FUs%nd st F9aTe deld AP ARE A
Fohe 9 2PIUE, Seoldme] 8L wolSol: ¥ AH, 1Y OL £A,
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XML &M, XML £7]ok8 AZstn e dejeuolxe Al Aoz T4H Q)
T} ¥ T2 EEY A2"e FxE <19 16>F 2t

ALEAHEAZDZE date B Eol did BRE 8359, ¥ A¥d FeayE d
AT, § Muelds o7& dolHuolxd % dgetd g 24508 Ase
A g ABE AdHE, §f AuedMEe of %5 gHd HAFA Aok AHAe
Holgeloj 2ol A% A 7hAm of&ste] Mg A4 AY A 2AE = 3

C FUR oY WRe Bn FYANY ¢ BRT F Utk

OATABASE

e Xk 2125 £ Quecy Ré{ (MS-SQL 7.0)

OQIL 24 2d S O|L DIE_

@ XML S8 Ad 2l <
==
I RE - -
2K 2T / Query 2T wes

SEBVER

AL XE QI / Query 22 = o
B >

p-q V.1
XKML schema
PAT=PIIYE 23 T
Atz e o xp ST RUE L/ Query

< 2 16 > Alad 72

A E AHEAY Ve Y98 £ 03, FoRgx idd tE OILe 44/A
b >F\ul & =]

A5, T 4 Qo o8 wygoz XML 27utE 44T £ g1, o]F 7}
T A AAL XML #A43tste] 28 5 Jo. BelRe ol¥A A4E AN F
ot BESY) A% F03 A8E Syt

6.1 A]2=¥l9] F3] o

2 odoAE oA 4AY A2de] TEEQE /AL AEAs B &9
AN 58 AL U dAE FHA AHRES HP)
(1) AR A A
© AH&AE A9 otolrig AP o a Az 2T
@ 239 F <2y 17>% 2 24z sHe] vehdrl o A ¥
£4¢ Adste] WS 2t A= AFA dF JuE AL F Y
stAol A “Products” oA AMFL Heet:, “Attribute” N A3 £4E
aw ¥ s’ HES Tou, A8 23t BAER B neldd A%
o}“Products”ol A} “TANK"& A&l 3} 3, “Attribute”l1A] “subclass”E &g,
@ <2y 17> z2e A 214011 ek A3t 3P sde <ay 18>9 2o
“AAAI)” BRo] “TANKS subclass® FA°l d=7tdl digk Ao a3l izt 2
#2 “l. LPG-TANK", “20VERFLOW-TANK" F &7 AFo] vehdrh

w2
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e R i S |

Products:

LPG-TANK
OVERFLOW -TANK

DECK

LONGL_BHD

T_BHD

SWASH_BHD

TRANS_BHD

SUPPORT

LPG-TANK-SUPPORT e |

Attribute:

has-part
is-part-of

o s

e

< 2¥ 17 > AA3A

2 ooe e ’ S mym oz

Praducts:

LPG-TANK
OVE RFLOW -TANK
DECK
LOMGL_BHD
T_8aHD
SWASH_BHD
| TRANS_BHD
SUPPORT
LPG-TANK-SUPPORT | OV EREOLW-TANK

LGS TANK L XN E st

Attribute:
] has-part
is-part-of

&

)

<ad 18 > AdE #w

@ <28 18>A Y& 73'91755401]/\1 AEHE Adsd

9% B 714 1
LPG- TANK'S A€, ¢4 “LPG-TANK'9 7 ]b% Ag3te <9 19>9}
e EAE B % oo,

NO Productiiame s
IPGOIAE MASICLPEE URFN SI8H 28 BILLH TANRS 8
1 JLPG-TANK FRIAZ SO, TANKE AXEILL TR & UR S 8|88 o S8ict
TANKE] 268 |XIAIHSH, TANK B X X} &t
5 %gﬁélﬁi BIES XA MR AIRICL TANRE KXISHT, BB Access S X 2EH
SUPPORT CL TANR HEE PRAZICL

< I¥ 19 > #AMZAF9 “1. LPG-TANK” A% 39

® “EAZ list's Hustd, 4ud EAPd g Wgo) <23 2053 shwd 1}
guAl "ot
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o
oft
|
I
2!
ot

£ X M=r | eEr g

) 7K. TOP BASE 28 AT C.L °
|GIROH =r2y 8 HOLED! 2ACH

2) XEBF2je XIS ACCESS
1 LPG-TANK HOLEDQ! 2ULCH =218 A0 o]
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