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Abstract

Ships and off-shore plants have very long lifecycles. Design data of ships and off—shore
plants are used as master data in the subsequent phases after the design phase. Therefore,
it is an important issue how to convert native design data generated from commercial
shipbuilding CAD systems into neutral data with the use of international industrial data
standards. International standard-based exchange of ship outfitting and off-shore plant
data needs the construction of a library for specifications data of equipment and materials
and the provision of external referencing mechanism for retrieving data stored in the library.
This paper proposes an approach to construct a specifications data library with the use of
ISO 15926 process plants. This library is used for providing specifications data through
external referencing when translating ship outfitting data from TRIBON system into I1SO
10303 STEP AP 227-formed data.

(HIOIEl 2tole2iel), equipment and materials (J1XHXH),
referencing mechanism (212 &X HHLULIS), ISO 15926 process plants (ISO 15926 ZZ2AlA E
2ME), Semantic Web (AITHE] &), Web Services (2 AdlA)
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L ol ZHEN K0l Ibs6ICH (Leal 2005).
ISO 15926 Z2ANA ZHE =R LIE== I}
E 2 006l 2€ (1ISO 2003), WE 3 Jl6t &
A IMIE 4 =J| X OO 2tolBd2l (initial
reference data library, IRDL) (ISO 2007a), WE 7
28 2" (1ISO 2007b)0l RUCH 1SO 15926 LIE
72 8N A7 TE 7, 8,9, 102 Ul JHel THE
2 Feldd EESDE FAED JACH 0l =20
Ae JIEL TE 7 2ME JIELSZ EYEHT.
XMpLant & ZE=2] Numenon ARJ} JHESH 2
BHE OOl weg <st =8 2EO0ICH (Laud
2006). XMplLant O JIgtet D] Y =312
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Fig. 1 External reference of equipment and
material specifications information in ship
outfitting design data
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AdE2 ol AHFIE OIRR[CLE =Z20e
STEP AP239 PLCS 2 J|gtez HEt o|& HI0IH
E WSSz EH SHHE 20 M=) St
ol Zelote 2ot MAIERACH (Kassel and
Briggs, 2008). ZH0IAE STEP EEE 250
oer U oY ZEHE HEF [IOIEfE W&tots O
st ARIE OIRB[CH (Kim and Han 2002,

Hwang and Han 2001, Hwang et al. 2003).
ISO 15926 E=E &2 MOiFI| X, 2H
E JIXHH OIOIE ctolEdel 25s 39 o3P
Irgens et al. 2004)0l &8 &AL, 0] AHE
HE AAESHA XRELCH SHAAE JKXt
Sd 20t 2ESMA g L 2tolEHel ?
= FIoHAM ISO 15926 E&E= HESH AHHIIOE U
Ct (Yun et al. 2007).

ZAE JIE H32E 3 IS0 10303 AP227 X
OIM M3dts 2% & Dﬂ91LI =gt }\}Eﬂ
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2.2 TRIBON AIAEIOIA d& oF
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TEAH0A EH AAEZ F0l AEEE=E
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2.3 AlSHE 3 3 MHlA

XN=20X STEP &2 & OI0IH EZE0M=
EXPRESS 20{E AIE0oI0 HE2 ZEO0| IHLEU
Ch. =20l &2 CIOIE E=0 AlHE &
(Semantic Web)t & AHIA Jl= (Web Service)
£ Testde AIZIF OIRFXI D UCH (Leal et al.
2009). GIE =0 ISO 159262 LIE 70l= B
gz 2ol & 2E=2X O*O1°| OWLE Al=
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= Qe 22X EEHZ HE6ID 012 JIAIt
As22 Helgd = UT=E ot ZHLKIA0ICH
(Bemners—Lee et al. 2001). AIHE!l 240 2&E

1
F=Q HAHOZE= RDF (Resource Description
Framework), OWL (Web Ontology Language),
SPARQL (SPARQL Protocol and RDF Query
Language)0l RUCH.

RDOF= & Ao X+ (resource)? HEE HH
8D| It T YA30ICH (W3C 2004a). RDFO
HIOIEE E2IZ (triple)e &etez EHEM,
E2 FE2 (subject), =2 (predicate), 2=
(object) 2 FAEL. === Jlsg MRS,
= 549 JREE, SHOU= sS4 ¢S HE
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2009).

ISO 15026 WE 72 HE2, HE S B3
o £4 HE PR 20, XA L HMS A0
o 20 CHE: LBHAQI THE (BEE ?X)E F
Slgt ZI0ICH A E2 2282 SE M0l CHol
N BSH2E HELHe ZE2 EFE LIEUDI
FIoHA 1ISO 15926 RDL € &Xotll IE 72 &
S5 S o520 823 & HO0ICH

ISO 15826 WE 7 HE MM H2 2E=2

JI=ICH olofl e
ISO 15926 IIE 2 CIOIH ZZ 1t ISO 15926 I
E 4 IRDL & OWL & EEZ 00k §tCt. 1SO
15926 IIE 2 OO 2Lt IE 4 IRDL Off CH
g OWL Itg2=2 POSC Caesar & AIOIE
(POSC Caesar 2007)0l A MIZB=ICH.

ISO 15926 IE 7 OiA= CHES ZZ2ANA 2

t
t
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HE OIOIEE CtE OloH&AHXI=L SR5H
oM facade 2t 22l= OIOIH MEAE 5
£ H4dstn AUl

ol &0icte 2

B O0IeHE F&0otH 2
0 XX E9 facade 2t0ll=, A0 ek, diol
E1DF W&t (exchange)T HLE 012 (hand—over)E
Ct. OOl M&EA fagade 2 OIOIE CIE{HIOIA
= & AMHIA D=2 HtE2 2 PEEIC

4. JIRM tolEdele 2= &L JIXM
Ar OIOIE S & X

4.1 JINA 2t0l1Eei2le HE

JIXMN ctolEeicls 282 Jlz MY 22
SN JIXHHe 2teE £, 010lXl, 3D CAD O
Olel S= CIOIEHIOIAN MES = AL 2
0l [tet M3cts AZERN AIAEOICH DAt
M ctolEeicl= JIAH CIoIE, 2FHMA, ctolE
el 22l AIAE, HoIsHoAZ RAEITH

[

0:

ESMAE 282 MY EE2E HEoke 82
DE0ItH z20s 2822 HESH =2FER
OtLIet 232l 452 JIsdks Z2&E0l /Jes O
Ol A EHZ 2FMADE =2 Z2AED 7
= ctol=dicl OIoIE2 watol 28 =X 2=
ISO 13584 PLIB = TIOIE AFE &AS ALSEHCH
(Cho et al. 2003). OIOIEl AIE EHEHS EFH A

= OS X0l Tt A0

o = [H& JIXHM CIOIHS 24

o == HY H =27 E2I2 Fe

o =4 3 Heo Ho

o == HY 8 4o o

CIOIH A2 DJIAHSl & 2O JIXHHE

EtOILE 2F DIXHH Bt EZ HoE £4do EF
Lt =0 2o Zee =0 HE S 2 &t
Me 40l E=ctklgt 2[MAL s&== T

ESHAt SH CIOIEHoIAN MEELCH

Belel 22l AIAEE2 22X 2F]AMAH L 25
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OIS & -+ AtHloll, ALEXIDF &ble 2 ISO 15926 D|Ete| DIXIX etolEgiel 5 &
= HOIEE ZME 4 UALE XRdl=s AZES Xtz Fig. 2 0 20 X 2FMAL 28 =, 2
£ st SHHE RAH3t= 1ISO 15926 ROL It 24X 2
JIXAE etol=2eeloff MESE DX Al HE DS oS o BEUNAM S 2FHA
£ TXols Y-8 =X HAHLSE-2 UsSH 2t ISO 15926 |t -E—Ei{lﬁIEBPQI e HI0IEO0l
Ze E&EE It HMHECH 0l OHE HIOIEE OIE3dt0d, Al JIXt
e JIXH CIOIEIHIOIAS & ROIA 22 A GIOIEIE ISO 15926 el =& .I0IH
5t 2/F0A CIOIEHIOIA0 XMEE E WSS BEE =8 J|AM MY dioleHe
IR Al EEE #Xdte 220|182 ISO 15926 fagade Off MEECH MEE =& Zo
2 JIXH M OI0IES &= 2Hot o JIXtMH AFZ CIOIEH= EF AIAEOILE EF D2
S X 2=C Itel CIOIH WE0ILt CIOIH ZM SHo=Z AtS
e EGHOF ot= =2l T 2l I XHH EICH DX 2tolBefel R0 28t AM U
MY HEE JIEE ERIt 8ld =2cl 2 5 &1 6 H0AM =2t
ool 20l &M S0 e Mo
22 H80ILI HY SHEY} 22 A 4.2 JIAAH AP OIOIHS 28 X
=28 220 JANHAH= e SR8 Set o & OO Watol 28 2 =
ZHIOICH Z02 ISO 10303 STEP AP 227 2 212 &XE 4
o =2 JIXMe ArY HEI 6 =22l SHA Fig. 3 2 EXPRESS-G Clolof&t &2
ool 520 JI5E 2 LML= A2 HBSHC 212l I 2rol=24elo +
HEo| 2LX SHE YXISHC. =& J|XHH AFY HE9 HXZE QIGHAM STEP AP
0l AF0AE ISO 15926 E=2 & & 227 2 extemally_defined _class HEIEIZS M=
ek J1XMH etolEe2ielE *=otACt e 1SO Ct. Ol QEIElE H£H2Z source St item_ id &
15026 E=2 T2 HA ZMES & MOI=D| O =0k 0 H0ME AIMHE & Jlss 286t
OlHS 2% % S8 sH2=Z AEHXL 0] ¢ Il =20l source =40= JIXHH CIOIH M&EA
FOME CIOIES EHAS JIXH ALY HIOIEZ2 fagade 2 URI 2 JISdtL jffem_id S80= &
SHY St Xot= JIXMS URIE JIS8HCH.

H|O|E 2 (Part 2)
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RDS/WIP
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HojEf =&
o Hols

1SO 15926 7|t A5 B ow
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Rl Ay

IRDL (Part 4) HZEal (Part 7) (Part 7)
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- handover
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ISO 15926 7|4t

Xo| i} =2HA
T= A ISO 15926 IRDL1t2|

71X ™ HOlE el &4

Hu/=4

STEP AP2270| M= Q| H|O|EHE &=x
externally_defined_class YE|E|E AtE
sexternal_source: A& A URI
ssource_item: 7| X}Xi 2| URI

Al

Fig. 3 Information resources for external refe—
rence in STEP AP 227

List 1 & STEP AP 227 2| /% HHLISH
gt MAE STEP =2l It LL0|Ch =2l It
2ol #700 Ol Ui AEHEE HBH)| oA
piping_component_definition € BAIStLD A KIA
Y HME 25t B HE (HE2 URL 2 J|XHH
URI) 2 #7120 2 extemally_defined class 0l 2|
Ch.

=2
=

o

List 1 STEP AP 227 physical file containing
external reference information

#100=piping_component_definition(*100°, $, #80, #8);

#115=applied_classification_assignment (#120, $, (#100));

#120=externally _defined class( ‘External specification’,

$, * PPSAFPPB2-80°, ‘http://facade.dsme.co.kr/data °);
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Fig. 4 Definition of ISO 15926-based classify—
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HA R&ALo SFE UEIWL, Z /IROL
A2 22 HeIddy 2FHAH A0
S&e= X0l IRDL 0 AJ=XE UEHHLD, &

£ IROL AFE €2 UE &= IRDL X0l Xl
oF A2 JE2l XHR0| IRDL Ol ETHE &2 IS
StCt. OIE =0, Table 1 OlM Straight Pipes
(Steel ordinary) 4= BFIF JIXHAMO0ILD, TS
Tl= IRDL K2 X &2 K&l Ppe It
IRDL Ol A XIS EICH.

[

Table 1 Mapping with ISO 15926 IRDL

Aok B s a9l
s | IROL Z+& | IRDL Xt
FEI G &
Straight Pipes | JIXHM Pipe
(Steel ordinary)
OuterDiameter | =4
Mm ch| Millimetre

pSl=] DEHC |. |.jH =13

Mg Qds 2 AR

2J =20 M2 e 32 ZEsS2te) iEol
100% SHE6HH S Xs= ‘E—*EEP (Vergeest and
Horvath 2001). DHZ Al L&t

A

e =2o
2= 018 8=, &4 &2 #& 88, R 88,
SlEd =01 UCH O SHe e L2 B2

HAREHAM CHRIECH (Holowczak and Li 199
Batini et al. 1986).

ISk

5.2 ISO 15926 RDL2| &2l

SIUAM &8 dl/E4 Znol et 1SO
15926 IRDLE &&ot0 = et JIXHHO Chet
RDLES XQEHC IRDLEl =& UH2 JIXM, &
o, & 22 020 2 Z2UM= Olo CHolAM
SHEHC.

JIXel 2R, JIA = ISO 15926 LE229)
ClassOfinanimatePhysicalObject EI=x A
StC T2l &2 IRDL KHEO0| &g &< IS0
15926 WE?2°| specialization HEIEIES 0|5t
HE 2HE HSEH O 2=2 ISO 15926 1t

o JINM etolEdel 75 &

i

E29| classification AEIEIE OI&dt0 J|XIHE
S 25T ISO 15926 IRDLY| pjpe SHAES Atz
B0} StraightPipeE & 2|8t Z1DtJt List 2 (a)OILCH.

GIOIEl AE A9 2FMAINAN LEIECZ
=42 &4 B2t (property space)lt =4 ZH
(property context)0] Z&T U= HEHE HO0|

KB ISO 15926 EEE 0|2 &St 28t
HE S &H &g £42 F 2£0Ict
o B2 LHE & JIEE 220l =54
ol &= DXl Q0IE 25 WEostD UL
ISO 159260 A= =& S2+=2 ISO 15926 TIE
22| PropertySpace & ot%l AMEIEIZ HAHELD
=4 2YZS ISO 15926 TE 22| Class Ofindirect
Property HEIEIZ HLISICL. &Y E 42 &
I8t (Dt List 2(b)2 &4 W2 Designed
Diameterg, &4 3222 LengthE B2IotULCE.

Sel= 1SO 15926 IE 22| Scalke HEIEIZ &
°|5t1], Specialization Bt Classification HEIEIZ
OI83tH &R HE 2H L 2F[E &L

HO
2R O

5.3 4H =
JIXH Bt E &4 24
DE=2 Footy, 0l <loh 1SO 15926 LtE
ST-3401 EE3 S AFS&tCh ST-3401 &=
LtZ2 JIXH Bt E =4 ottt o=t o

o otLiot
Hel HESSZ HEL=E IR =4

2go Fo

S0 H42 HRIE A

HT

g
7

10

el

)

fo

[sPossessorln 2HE Soll =& == UCH List
2(c)e ST-3401 HE32 0|88t  Sraight
Steel Pipe I XMl Designed Outside Diarneter
=42 FOI§ oloICt.

5.4 JINM At CIOIES =S
Holg M HZ 20l et JIKHHE A O
OIEIE GYAIStC  List 2(d)s Ag 2SIt
PPSAFPPB2-80R! tHRZEdlkel A&A2t (Straight
Steel Pipe) 2 EH 2AZ (Designed Outside
Diameter) &4 gt0| 96.5 mmS E& st ol0ICH
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List 2 Equipment data dictionary (RDL and OIM) and specifications data

(a) Addition of equipment type to IRDL, (b) Addition of property to IRDL

<part2:SinglePropertyDimension rdf:ID="Length">
<rdfs:label>LENGTH</rdfs:label>
</part2:SinglePropertyDimension>

<part2:ClassOflnanimatePhysicalObject rdf:ID="StraightPipe">
<rdfs:label>Straight Pipe</rdfs:label>

</part2:ClassOffnanimatePhysicalObject> <part2:ClassOfIndirectProperty rdf:ID="DesignedDiameter">
<part2:Specialization <rdfs:label>Designed Diameter</rdfs:label>
rdf.ID="StraightPipe_isSpecializationOf Pipe"> <part2:hasPropertySpace rdf:resource="#1.ength"/>
<part2:hasSubclass rdf:resource="#StraightPipe"/> </part2:ClassOfIndirectProperty>
<part2:hasSuperclass rdf:resource="#Pipe"/>
</part2:Specialization>

(¢) Definition of equipment properties in OIM

<part2:ClassOfMultidimensionalObject rdf:ID="ST-Outside Diameter-3401-001">
<rdfs:subClassOf rdf:resource="http://tpl.rdIfacade.org/data#ST-3401"/>
<rdfs:subClassOf>  <owl:Restriction>
<owl:onProperty rdf:resource="http://tpl.rdIfacade.org/data#temporal Whole"/>
<owl:all ValuesFrom rdfiresource="http://rdl.dsme.co.kr/data#StraightSteelPipe"/> </owl Restriction></rdfs:subClassOf>
<rdfs:subClassOf>  <owl:Restriction>
<owl:onProperty rdf:resource="http://tpl.rdlfacade.org/data#possessor"/>
<owl:allValuesFrom rdf:resource="http://rdl.dsme.co.kr/data#StraightStecIPipe"/> </owl:Restriction></rdfs:subClassOf>
<rdfs:subClassOf>  <owl:Restriction>
<owl:onProperty rdf:resource="http://tpl.rdlfacade.org/data#property Type"/>
<owl:allValuesFrom rdf:resource="http://rdl.dsme.co.kr/data#DesignedOutsideDiameter"/> </owl:Restriction></rdfs:subClassOf>
<rdfs:subClassOf>  <owl:Restriction>
<owl:onProperty rdf:resource="http://tpl.rdlfacade.org/datat#unitOfMeasure"/>
<owl:all ValuesFrom rdfiresource="http://rdl.dsme.co kr/data#Millimetre"/> </owl:Restriction></rdfs:subClassOf>
</part2:ClassOfMultidimensionalObject>
<part2:ClassOfInanimatePhysicalObject rdf:about="http://rdl.dsme.co. kr/data#StraightSteelPipe">
<rdfs:subClassOf>  <owl:Restriction>
<owl:onProperty rdf:resource="#isPossessorln"/>
<owl:allValuesFrom rdf:resource="#ST-Outside Diameter-3401-001"/> </owl:Restriction> </rdfs:subClassOf>
</part2:ClassOfInanimatePhysicalObject>

(d) Representation of equipment specifications data according to the predefined OIM

<part2:FunctionalPhysicalObject rdf:ID="PPSAFPPB2-80">
<rdfs:label> PPSAFPPB2-80</rdfs:label>
<rdf:type rdf:resource="http://rdl.dsme.co.kr/data#StraightSteelPipe"/>
</part2:FunctionalPhysicalObject>
<part2:MultidimensionalObject rdf:ID="ST00000001">
<rdf:type rdf:resource="http://oim.dsme.co.kr/data #ST-Outside Diameter-3401-001"/>
<part7:temporalWhole rdf:resource="#PPSAFPPB2-80"/>
<part7:possessor rdf:resource="#PPSAFPPB2-80"/>
<part7:context rdf:resource="http://facade.dsme.co.kr/data#DSMECatalog"/>
<part7:beginning rdf:resource="#XSDT 20080427T15093472"/>
<part7:property Type rdf:resource="http://rdl.dsme.co.kr/data# DesignedOutsideDiameter"/>
<part7:numerical Value rdf:resource="#XSFL_96.5"/>
<part7:unitOfMeasure rdf:resource="http://rdl.dsme.co.kr/data#Millimetre"/>
</part2:MultidimensionalObject>
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ISO 15926 HEZE JIEtS DX 2J[HA= &
2 OI0Ie HE=0AM == MEE AU EXPRESS
CHAIO OowL 2 H2EICH OWL ¢O0E ALEdt:

XN 2SHMAE Helote 2 s €2 &
0l UACH

e HEA: EXPRESS HIGHA OWL 2 AIZ

Jtsst TS0l 21 AEX & E0hH

e =4t OIOIE M&: EXPRESS 2 &2 E

220 €2l owL 2 HIIE Oolgs

NZ OE SclH X0 MEE oI

= AMOI2 &z gas WE &= UCH

2 248 20 HEottt

o ASIEA INMN SFMALY & 2
A~E0] E2E RDOL 2 ISO 15926 WHE
4 IRDL 2 J|Etez HoI=Cl HEQ
g 2EUHA EH IRDL 2 37 2=
21Xl (shared ontology) (Wache et al.
2001)2] =&g St [MekA 1SO 15926
=2 J|Blez HoE A=z tE 28
HAZE 2t As2e48 28 = U
Ct.

6. ISO 15926 JIgtel JINM ctol=2] el
- GIOIEl HE29 8

6.1 OIOIH M&A fagade o &

6.1.1 & &34

OIOIEf M&EA fagade = 4 BOHIA &8st Ik
M 2tolEdielel R4 QA SUA 2lol2del &
el AIAEIN SHE=C OIOIH MEA fagade 2
AMAE 282 Fig. 5 o 2ZCH JIXHH OIOIE A
a2 28t HIOIEHIOIAZ MySQL 2 AMESHC
JENA = RDF 2 OWL OIOIEl H2IE <8t AP
OICt. JENA o M 2E = otLtel JENA RDB
Se|Xle OWL 2 ESE JIXHH HIolEE 2AHE
IOIEBIOIAN MESHI fISiA ArZSHCH dlol
Bl M&EA facade 2 OIOIE CIEHOIAE & M
HA SEil2 28 10 Apache Tomcat & AH
2} Apache Axis?2 & MBIA XS AFSEHCE.

Apache Tomcat

7y b

Web Services for fagade

| JENA |—| Apache Axis2 |

JENA RDB Bridge

- J

MySQL

Database tables for fagade sections

Fig. 5 System architecture of ISO 15926 facade

6.1.2. ECIE &49 HoI"H =& 2= O

OlEHIOI AL AtE

IZAMA SHES Y WENM CIOIEel &
2 JIJIHIOIENIA AIZGHH HIZ2HHIOIE &0
OIZ2A &Ct. WetM OIS 22lE oA O
OIEHIOIA 22| AIAE (DBMS)S AHESHLD UL
1 s82= 2HE GCIOIEH0IAD LBHEO|CH.
Metsd O H-0MS 1ISO 15926 J18t2 DI XtH
ctolEefel =S oM 2HE HIOIEHIOIAE
AZSHRLY.

Java 04 J|8F2] OWL API QI JENA
CIOIEHIOIA2tS] OO0 2LEHS
S &0 JENA RDB E2IXIE M3 JENA RDB
HelXle URI 22 stLSl HIOIEHIOIA HIOIES
MASHCEH el CIOIEHIolA HIoIE0 owL d
OIEHE EclE EAl2Z2 NESBHI.

ISO 15926 HZE J[Bte| OIOIE M&EA fagade
= “FAE (guad) GI0IEH L= HSE HO/IHE
H&ots AL HE4L (quad store)’2 HQI=ICH
MIIA #ER, Fig. 6 3t 20| ROF 2| OI0IH &
Jl A0l ERIE0 MEZ2 ZEEE Sl o =t
gt 210ICH dIOIE! M&EA fagade = =c2l&2=2
populations, data, sentmsgs, recdmsgs, handover,
feedbacks 2 6 el AEZ FHL =0, AE
£ AESHH OI0Ie M&EA fagade Ol 204E URI

Al
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HE2 URIE R0cte LAS AESSHRULH
ST OHEOl &3 =01 ISO 15926 &

IE 7,8, 9, 10MZ ECIE HEAE AIEol
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6.1.3 CIOIEl M&A fagcade 2 & ABIA F

=l

ISO 15926 IIE 7 OlA= QAR AIAED
fagade AHO|2| OIOIE| W&, fagade 2+2l GIOIE
wE fagade LIRS A& ALOI2l OIOIE W A
g MHIA JlE8 AMEotES #Estd UCH 1
il PES Aol 2R & MHIAS WSDL 2
N&E8tCt. Facade € R4ot= MES AOI2 O
OlEf Ol=0ILt CH2 facade 2t2 GIOIE w&t &
olg¥s oA A8l & MHBIAZSO0! Fig. 7 Ol
LIEFLE UACE.

0l AR0ME= WSDL Ol Al € facade 2 &
MNHIAE BOIM  initialize, population_import,
populate & FEBIN 1ISO 15926 EE HEBHO| J|

o
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KW AFZE CIIOIEE facade 0l F2E BIRALCH
& MHIA jnitialize = fagade € 2 Hot= A&
S2 =DI58HC0
Ct2 facade 2 OIOIH L= =8 miel Hol
EIE facade 2 24 & [l 2= OIO0IEH= HH
MEN HEESCH 018 9
ol  population_import &  AHI
Populations A&0| M &S GIOIE
2 2101 &0l dioIfHY fz4 & ==24 )
EE £BSICt 2tk @FIF U= OO0 &A
=

2 42 d&X dolg 924 A M (trans—

o

facade 2| populations

uy - rin

action) 2% (rollback)0l =ICt. &= dIOIE It
A2 Z2 1 OI0IEE HIDIECH

HAEZ EWE OO0IEH= populate & MBIA
Soll populations A& M data AESZ Ol
b

Fagade

[format_message] [send_
message]|

[handover_export]

[handover]

handover

sentmsgs

[population_import]

recdmsgs

populations [populate]

[parse_message]

Fig. 7 Data flow of facade through Web
Services

6.2 HIOIE NZ&A fagade 2 &8

ISO 15926 HEZ=O0 et =& JIXH 2ol
lelol tist &#x HE=, 4 ZUAN s A0
20|, STEP AP 227 =2l WSl externally.
defined_class AEIEIN JISE&Ct. O AMEIEIO
JIEE X MEE HIgCZ dolH MEA
facade & ZMGI0 JIXIH At OIOIEIE AtEEt
Ct. CIOIE{Sl HM2, Fig. 8 1 20l, & MHlA
Olgdt= 2" SPARQL £ OIEdt= Y0l U

Ct.
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rx

STEP AP 227 STEP AP 227
| 7HAI=E 7O

ZIZLH CIOJE F& 28

[ Axis2 ] [ JENA ARQ ]
x J

WWW
@) (b)
facade SPARQL
ERCES Fo| My
(Tomcat + Axis2) (Joseki)

: connect
ZIXtH HiolH
MEA (facade) |77 u -;e

Fig. 8 Methods for retrieving equipment and
material data from facade

g 2|Z & CIoIEel W= gt ISO 15926 =X H&E 2|22 JIXHM 2t01=eiel 5 U

Ol S0M SPARQL E 0OIE8t ZM 2SS At
EotACH SPARQL 22 MHZ= Joseki € ALE
ot%L), SCH0IME Z2 )3 0A SPARQL EQ

o MHU UL O ZFWE 20|
JENA ARQ £ AF=ZotRULH

SPARQL £ 0l88t 24 w2 HsF AL
STEP AP 227 =cl| WA 2% HXE <o A

al i
8tl= externall,_defined class HEIE| QIAEHA
9| source &4 d2Z= SPARQL ZE2| MY 2
URI DOt JISEICt. SPARQL &2 M= JIXHAH 3t
2§27 A TS = AL 0 AF0NE S
s MHZ JtESIN RS SHRACH

SPARQL ZE<2o| AMHE 0I8ct0 Alg¥ DIt
PPSAFPPB2-80 21 J| XISl At B2 E
A 2488 00 Fig. 9 OICH.

(Z SPARGLer Query Results - Windows Internet Explorer BEX
- [@ 4 3 TIIES £l

EYE W EAWIG I S8W
< pand:archiveLocation | Search & @ - © b | B - f¥ Bookmarks~ | [@ Find - % Check - S5 AutoFill - & - @mundub.+ @ -

B2 Windows Live |pand:archivelocaton [ +| | [M2ME 44

E M2 A RO MSN 3R 7] 239
WO |88)- U0 20IAR WO A2 BE R... M Gmail - #2EAE - m... | € SPAROLer Query Re... X | & Notitle @ SPAROL Query Langua... BB & - HIRNE - GO - 7
SPARQLer Query Results
[ i (Type [ propertyType propertyValue | UOM |

[ <http://rdi.dsme co ki/data#StraightSteelPipe> | <htip://rdl.dsme.co.ki/data#DesignedOutsideDiameter> | “96.5"  <http://www.w3.0rg/2001/XMLSchema#fioat> | <http://rdl.dsme.co. i |

[ <http://rdl.dsme.co ki/data#StraightSteelPipe> | <htip+//rdl.dsme.co.kr/data#DesignedWallThickness> | "7.6° ~ <hittp://www.w3.0ra/2001 /XML

> | <http://rdi.dsm |

S

CECEES 0%~

WHERE {

}
}

[~ [SPARQL query listing]
PREFIX : <http://facade.dsme.co.kr/data#>
PREFIX rdf: <http://iww.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX part2: <http://rds.posccaesar.org/2008/02/OWL/NSO-15926-2_2003#>
PREFIX part4: <http://rdl.dsme.co.kr/data#>
PREFIX part7: <http://tpl.rdlfacade.org/data#>

SELECT ?equipmentType ?propertyType ?propertyValue 2UOM

‘PPSAFPPB2-80 rdf:type ?equipmentType.
?MDO rdf:type part2:MultidimensionalObject.
?MDO part7:possessor :PPSAFPPB2-80.
?MDOQ part7:property Type ?propertyType.
?MDO part7:numericalValue ?numericalValue.
?numericalValue part2:content ?propertyValue.
?MDO part7:unitOfMeasure 2UOM.
GRAPH <http://rdl.dsme.co.kr/data>{
?equipmentType rdfs:label ?equipmentName.

Fig. 9 Result of SPARQL query to fagade
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