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Abstract

This paper describes a case study on an enterprise ontology(EO) based analysis and representation
of the production operation in shipbuilding. The production operation consists of steel fabrication,
assembly, erection, launching, sea trial and delivery process. We represent and analyze the steel
fabrication process and the piping design business of the assembly process among them. First, we build
an ontology on concepts of steel fabrication process and the piping design business of assembly process.
And then we merge it with the original EO. We represent each process and analyze current state of
production process with the merged EO and Prot égé plug-ins. Moreover, we can analyze dependency
relations among the workflow elements. Through the case study, we have found the effectiveness of EO

in business management and process management in complex heavy industries.
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of ARBEl= XI&I2 'no. 1 conveyor’, 'no. 1 dryer” 52| 7|
Aot ‘before surface prepared steel1’0|x 2! Fol=
‘surface prepared steel1’S MASICIE 238 HoiFch

MPE Sfolst

Ho[AT) FA2| Zedofl et TRl YEE seld 4= 9l

-

ol
M

Zlo3) s E TARA T EX Actord| Cist HEE olst
=717 (crane worker2| Z<)
=) crane worker= ‘piling-up of B111 LOT' &S F3fsi

AR=sh= XII2 “piled up steell’02H= g & 4= Utk

+

HolAN3) F2|2) ZedXlol| Chst TAIXC HEE sfoldt = ek
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J% 8. 8 oIAEHA FH ol
Fig. 8. Identification of Specific Instance Information

a8 7E 7R ZRA2Y AQEE FAELAE R
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Actor, Resource®] AA| QI2E1AE gIst 4= 9t} a7
8< 7FE ZEA Y FAA Q1B 2o tigh FH
£ ERIs] gt Aejoltt.  AA2|(steel surface-
preparation of B111 LOT) &4 2 A1 YA} crane

worker)ell gt 429l AHE HolZEt 18 9= Al
7T FAE 2AS ERNE] e Heol= s &
Ao TAE AL AN A dAYEels Heisn
Aot a8 102 7}43%7@54 G5 Al vE-& BRI Ro
o} @Al 7FE Al FYE Ao F 4] vg gl Qlziv|

J

(P-organization
process?
rame(Steel Management and Fabrication)

Frocess = frame(Stesl Management and Fabaication) ﬁﬂ‘@'
Fodal Organizational Unii =>

onganization(]).organization(frame(steel

lass(CE1521)) [ crganization(][) crganization(][).organization (i) organiz
ion([frame(steel

Elass(CE1521)) ), organization(] ) organization{]frame{machine
Elass(C515220)]) erganization (] [) crganization(]framesurface-praparation
Elass(C51511))]).erganization(] [) argamzation(] )]

time = 6015ms

£ Falol 7HEel oigh AA a7dv
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Aol4) 7133 Z2MAE Melsh=t| 2E el =22 Z IHe?
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Fig. 9. Identification of Related Organization
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SUCCESS LAST E&
EEEE G

process?

rame(Steel Management and Fabrication)

ﬁ-l-b’?l

recass = frame(Steel Management and Fabucallon]
o3t of Resource = 2000

zolg-2

Zop-1) 7153 Z2AMAo| R A2l A25E Ko HIZ2

okl
=) 2E=xie| YEES Hsol S BTN ARSI lzixt
o sonig(gell 7oz SEE0| US)S Aol S0l

20000[2t= HS Y=iZ=Ch

Hol5-2) 7iB2A ZEMRC| 2R
717

=) 2SR 7FEH el Sl SHsis SRS olzh J

B(glolo] glom SBH0f Y)E Eelsin & 2IZipt 218012t

T Xz2lofl A2k ozl ool

e

HoRin) 7FEFE| SeUEl ok U Rielof Chyt HI8S LS

T2 10. 7538 Z2MA XaHlg =l
Fig. 10. Identification of Fabrication Process Cost

recess = frame(Sieel Management and Fabecation) FikE-2
aborCost = 218
fime = S3H0ms
ZHActor), 9&(Role), A (Resource), ZEE dlo[H
(Control Data), 88 Z=213(Application) & & &
o AAER 745 2 ol Z}%*:E UlellAl E}—E—

AANEY A58 A A= < 60*

ol# g AAIE 3t 4*47412
H

ﬂll

?-processElement
Process ¥
frame('FPiping material’
Process eliment

Activity == W/O register

Actor => warker

Input Resource == complention list
Output Resource => wia list

time = 0ms

SUCCESS. redo (y/nda)?

Activity => supposition TABBING
Actar => warker

Input Resource == design iso mto
design line mta

design spoal mto

Output Resource == complention list
incopletion list

tirne = Oms

SUCCESS. redo [y/nfa)?

Activity == POR issue

Actor => warker

Input Resource == pre_mta_list
Output Resource == por_issue_list
time =0ms

SUCCESS. redo [y/nfa)?

298 (Routing) & 55 Alole] ERAA Py & A
o E5& Ythlle o2 32 Iy XA
AE Ueiith, 2l oEde 54 Z2A A
A A E st Pt o8 oEA
Felel o 2R 2 B AR o)kt e
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o] 2H9H o& BAE Ao Aotk 9714 PreProcess®t
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Zole palisl= ACTORE ‘worker 0| ZHie Qfs =St
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Moiche g & £ Qek

=) 'supposition TABBINGZi{ol| Chsl RS $=slist= ACTOR

£ ‘worker’0|Zl ‘design iso mto’, ‘design line mto’,
"design spool mto'S 2oz 2ol ‘completion list’ 2t
‘incopletion list'S AAISiC]

=) 'POR issue’Aid2 Zig $8ls5l= ACTOR= ‘worker’o[
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Fig. 11. Identification of Piping Design Process
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?-Consulting module: Dependency-Analysis...Done
postActivityRoutingiframe('steel suface-preparation of B111
LOT], frame('Steel Management and Fabrication’), Results).
time = 547 ms

Results = [activity(frame(steel cutting of B111

LOT) frame(Steel Management and

Fabrication), frame(sequential_surfacePreparation))];
SUCCESS LAST

2-preActivity Routing(frame('steel suface-preparation of B111
LOT], frame('Steel Management and Fabrication’), Results).
time = 547 ms

Results = [activity(frame(issue of B111 LOT) frame(Steel
Management and Fabrication) frame(sequential_issue))];
SUCCESS LAST

Zlo|) ‘steel surface-preparation of B111 LOT2| olx&=z} 2}
e Wile FeD?
=) Zo| &l (ol wa} ‘steel surface-preparation of B111
LOT Zide| 0% =2 ‘steel cutting of B111 LOTO[Z &
2= Aojoll 2198 ZHl= ‘sequential_surfacePreparation’
Ol2te S Leizch.

Zlo)) ‘steel surface-preparation of B111 LOT 2| o[M&=z} 2}
& TWAle FSADP?

=) Ho| 72 @of w2} ofd &2 ‘issue of B111 LOTO| &

2= Aol ‘sequential_surfacePraparation” 2I9E ZHAP}

QUCk= S LEiECh

O 12, 21RE ofEM 2A Znt
Fig. 12. Analysis Results of Routing Dependency

A 2=0]t}(19,20].

- 2t2E olETA =01
routingDep(PreActivity, PreProcess, [Routing, PostActivity,
PostProcess).

Aol 298 =W 4012 Aga] AY LEA
AN Bagl] AAEE 92E Tl JEUAE 2d B
(e}

0)& Belsigint, ol gL 2o
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=4
N
=
)

« postActivityRouting(PreActivity, PreProcess, Results)
0|F2| 2EHHet F07 a1 0| 2 Al0[of LE
2IRE HAE BF HIESICHES A O).

« preActivityRouting(PostActivity, PostProcess, Results)
OlRIe| 2EMHet F07| a1t 01X 2 Alojof LE

2t MAIE 25 BlEktt(Ee Al @).

a9 12& S & BA o o2 dA] Ay
(steel surface-preparation of B111 LOT)9 @8-S
Mg Aoty dAje A9 BE EBAE THE
&5 A2 (steel cutting of B111 LOT) 3 &1 2
(issue of B111 LOT) o1 F 2 25 Axlg] Zly} =14
2 WA 7HIvE 2 ¢ F Aok

A
o —_
AR 9240l ¢ 9B 9 Ant Oe F5E
2 ARd JEAThe R0l TS PostP ZzA] 2o

30 e

= &% PostAE PreP Z2A| 29 & &5 PreAd &3
Dataoll 9&3tchs IAE A3 Ae]th(19,20].

© A2 oEEA &0

dataDep(PostA, PostP, input(Data, PreA, PreP)).

Aol A JEWA SolB Agele] AYEE LbS
el AR GERAL F2a 5 Qe A9 F4(19,20)
& B3t okl hE-E AR 2L A A% A

o #5e] Qelnt.

- postActivityData(A, P, Results)
EX XNE7F FOXA| 22 42, T8 a2 2E &4
=0l o|E=X0l BE EENEE BHESICHEL A @),
- preActivityData(A, P, Results)
E8 K&t F0RR| 22 42 FOoRl 52| UeERiEs
=5 122 Miete BE EE58EE UIEBICHAR|IHA @),
- preActivityData(A, P, D, Results)
E8 Xt 0Kl 42 0 280 &Y UERiEs

SRR diloks 2= 2S8REE eIt (A 74l ©).

In

a7 13& 2B 9EY B4 @ 4
(piling-up of B111 LOT) ¢ 918 2 =¥
2 /R E &5 JEE HoEr) %
25 Wikl AP A o < (steel warehousing
of B111 LOT)ola A 4] Aol &9 Atgel o&4<l
FEe A 23 2 (issue of of B111 LOT)elgke A<
& Sloh gk A A2 A9 1" A= F 'Pile No
writed steell A& Aikels 52 741 A 2 (steel
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?-postActivity Datalframe(piling-up of B111 LOTY,
frame('Steel Management and Fabrication’), Results).
tirme = Oms

Results = [activity(frame(issue of B111 LOT) frame(Steel
Wlanagerment and Fabrication))];

SUCCESS LAST

?-preActivity Datafframe(piling-up of B111 LOTY,
frame('Steel Management and Fabrication’), Results).
tirne = 531 ms

Results = [activity(frame(steel warehousing of B111

LOT) frame(Steel Management and Fabrication))];
SUCCESS LAST

?-preActivityDatafframe(piling-up of B111 LOTY,
frame("Steel Management and Fabrication), frame(Pile Mo
writed steell’), Results).

time = 516ms

Results = [activity(frame(steel warehousing of 5111
LOT) frame(Steel Management and Fabrication))];
SUCCESS LAST

Zo|) ‘piling-up of B111 LOT2| EA2L Q3 K22 Al=si=
2SS Foeb?
=) Zo| 71&| Goi| wat ‘piling-up of B111 LOT Zigle| 2E &
HXRE Y XE2 AlSsHe XY ‘issue of B111 LOT
Aololeks He YRiECh

o)) ‘piling-up of B111 LOT2| & XIS MMl €52 7

Adewi?
=) Zo| & ol w2} piling-up of B111 LOT Zie| 2E ¢
Y XZE MWMSIE A4 ‘steel warehousing of B111
LOT Zidolgk= He LiZch

A

Zel) ‘piling-up of B111 LOT 2| 28 Xlz & 53 £
Lete 52 Folebt?

=) Zo| 72| G0 w2t ‘piling-up of B111 LOT ZiofiA] Al
£ X2l £ 'Pile No writed steel1'S AbAlsH= Zi12 ‘steel
warehousing of B111 LOT Zilole Zig it

o

J8 13, Az oEy 2 Znt
Fig. 13. Analysis Results of Data Dependency
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