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Abstract

Ship design requirements described in the building specification should be reflected in the design process, This paper identifies the
configuration of requirements mentioned in the building specification using Ontology Representation Language (OWL). Ontology—based
semantic search system specifies the requirement items, Through this extraction, building specifications mentioned for each entry are

configured to the tree, Tracking requirements for ship design and a set of procedures to instruct is also used for the V model of

systems engineering, The semantic search engine of robot agent and ontology can search the requirements specification document and

extract the design information, Thereafter, design requirements for the tracking model that proposes the relationship between the

associated BOM(bill of material) and product structure,

: Product structure(MEHX), BOMXI 22
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Korea Shipbuilding Co., Ltd 4,350 TEU Class Container Carrier

SECTION 4. PRINCIPAL PARTICULARS

4-1.  Dimensions

Length over all abt.  280.00 m

Length between perpendiculars 266.00 m
Breadth (moulded) 3224 m
Depth to upper deck (moulded) 21.50m
Design draft (moulded) 12.00 m
Scantling draft (moulded) 13.00m
Air draft from base line 5440m
Deck heights Upper deck to A-deck 310 m
A-deck to B-deck 285m
B-deck to C-deck 285m
C-deck to D-deck 285m
D-deck to E-deck 285m
E-deck to F-deck 285m
F-deck to Nav. Bridge deck 285m
Nav. bridge deck to compass deck 275 m
Upper deck to f'cle deck at aft 2.70 m
to ficle deck at F.P 3.00m

Camber for upper deck(straight) 200 mm

for f'cle deck nil
for accommodation
(for exposed deck)

nil except reverse straight
camber for bridge wing

Sheer : for upper deck due to camber.

Rise of floor nil

4-2.  Deadweight

The vessel shall have a deadweight of 50,300 MT on the design draft moulded 12.00m
and 58,000 MT on the scantling draft 13.00m in sea water of specific gravity of 1.025.

The deadweight at a given draft will be defined as the difference between the
displacement and light weight.

The displacement shall be calculated from hydrostatic or bonjean tables by measuring
appropriate drafts including shell and all appendages.

The light weight shall be defined as follows :

1) Hull, machinery and electrical weight including all equipment and fittings required
by the rules and the specifications

But following shall be counted for deadweight

Fig. 1 A part of building specification document
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Requirement System Tree 7|2 ‘44| Product Structure
R Container Ship

Pipe System

Ballast System - Piping System |
Piping System{Water Piping} #-,-Main Engine System
PipeLine / I~{Pams ]
Pipe Pisce

Tank Hesting System
Deck Scupper System
Bilge System

Air & Sounding System
Valve Remoting System

Pipeline
Fire Fighting System
Cargo Handling System
je s v Viriual PEID
T Exh Gas Economizer
Mzin Engine Propulsion) System Generating Engine System

Min Fuel System Mechanical System
Pipeline
Ballast System
Pipe Piece
Air& Sounding System
Shaft & Propeller System

Fig. 2 The relationship between product structure and
requirement WBS
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(DoD, 2001; Price, et al., 2006). LTFAIEFS HE L A|AHY|
AW(mapplng) b =0l BOMOl EHA| ARAkSIO] HIE0| RTAEE

BEEAIF|=X| =elgt —’F Q2 Zlo|cKBaxter, et al., 2008).

01) 2 MEHe chilE= & ur dd=
éﬁE MoKzl giHo|ct 2 d7le RFALE

soiE 4 == HAZsel V-2

do Jlm

System System retirement
requirement Il _and_
€ =Feedbacke e material disposal

\

Functional Full-seale production,
analysis and 1. system utilization
requirements maintenance and support

allocation system evaluation

e

Design integration
component acquisition
testand evaluation

Startup and
early production,
system evaluation

v 1/

q
Top-down Construction Bottom-up
) and installation of
Design and capital assets Integrate and
construct utilize

Fig. 3 Schematic procedure of V-model in systems
engineering
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id
requitement requirement

ftle ined by
Requirement
Parent-child Function
relationship [ oefies relationship
I —_— function
g 2 \
. solves Function
System
soved by relationship
id J
< Apstraction A
nemes sl system
@ block
part of )
ystem
Part
[ meteraiized by relationship
R | part

Fig. 4 Schema of classified requirement

Requirement #1

-10) B2 skt |, Suggest

- Werification

?1

Customer

1.+
Function (a)

1.t
Function (b)
-ld : Propeller & Shat

-Id : Main Engine

(K3BMC-C MKD)
-Reguirement id © #1

-Requirement id © #1

- Yerification
- Yerification

1
1.2 1.4

1
1.+

Sub Function (a-1) Sub Function (a-2) System (a)
Sl AN - 1d * Engine Weight, Spec. -Id: Propulsion System
- Functionid © a - Functionid : a -Requirement id : #1
- Verification - Verification - Functonid’ b
1 - Verification
1
1. -
System Systemn 3ub Systemn

-1 Main Fugl System -Id * Main Engine System -Id :Propeller & Shaft System

-Requirementid © #1 -Recuirement id | #1
- 3ub Function id  a-2

- Verification

-Requirement id © #1
- Sub Function id * a-1 - Systemid ! a

- Verffication

- Verffication

Fig. 5 Data model of requirement, function, system (context
extraction)
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gl HMS Qs Mz =2|(description logic)HIE2|
REZX|E ALESI0] RTFAN ZolL 29| ofo|E Foist
QCH A|HE! ZMe 222X|5 ALZ35}0] l11IEHHIOIEI— My
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= SI9Ch Fig. 62 &2 =20| AISst @FALS & Hifet
T4 240|H, Fig. 7= Q7AIEE 7|5t AIAECE ARAEH

B[t Bitel 2TAROIE il TisT ALES BE

St

| User J‘—{ Ul Agent | )
Robot Agent
RDF Query/Rule Engine gl
GUI Module T RDF Crawer |,
Module
Content Creation Inference Modules
Query Generation C———
Matadata

()
I
Database

Content Access , : —
_ g “ulng
[ g OML Specification

Dntckor Repository

e Rt Repository
‘\_T__,.—’

Fig. 6 Schematic rocedure of semantic ontology for
requirement extraction
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Fig. 7 Class hierarchy of requirement
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RDF (resource description framework)(W3C, 2004)E 0231
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=
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2|1 QIAEA(instance)& ESISHHDean, et al., 2002).
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‘Requirements’' 2 Mo|sidon{, ZHDL Alfo| YWI|E FVIE
‘NamedMainEngine'0l2l= 5191 27AREH SaiA(subClass) 2
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ZEZe o], RTFARR 7|5, AIAE, FE(part)2t BAIE
Hodeh Zojch OWLE 2fME 252X 2R oloIMES 0|8

slof M gk FES pASIQICt 2% olo|ME= RDFEME
I

EMSI0] £EI5HE A28 252 7K1 QUch
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L8175 LT |

» || Property1: Value 1
|

Property 2 Value 2
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Repository Property 3 Value 3

Annctated 24 Property 4 Value 4

EME el

Fig. 8 Generation of metadata using annotation

<owlOntology rdfabout="">
<owlversioninfo rdf:datatype="8xsd:string">version L3</owlversionlnfo>
<protegedefaulilanguage rdfdatatype="8usd;string" >en</protege:defaulilanguage>
<rdfs:comment xmllang="en"
»An example ontology that contains all constructs required for the various versions
of the Requirement structure Tutorial run by Inha University </rdfs:comment>
<owlimports rdf resource="http://protege stanford edu/plugins/ow|/protege’/>
<fowlOntology>
<owlAllDiferent >
<owldistinctMembers rdfparseType="Collection”>
<rdf Description rdf.about="#Requirement"/
<rdfDescription rdf-about="#Function/>
<rdfDescription rdfabout="#System’/
<rdf Description rdf.about="#part"/
<fowldistinctMembers »
<fowlAllDifferent >
<Country rdf1D="Requirement"/*
<owl:Class rdfID="Requirement Analysis">
<rdfs:subClassOf rdfresource="#NzmedMainEnging”/
<rdffs:subClassOf
<owlRestriction
<owlonProperty rdfresource="#hasShaftingandpropeller’/
<owlsomeValuesFrom rdfresource="#AusilizryMachinery'/
<fowlRestriction >
</rdfs:subClassOf>
<rdffs:subClassOf

Fig. 9 Example of OWL document translated from building
specification
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Fig. 10 RBS tree modeled by Cradle
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System Engineering (Cradle)
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Fig. 12 Schematic configuration of methodology
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Fig. 13 System architecture for integration
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Fig. 14 Associated relationship between RBS and PBS
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<Ship>
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3= 25Knot § DHE OFEHC.
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Fig. 17 Example of the data exchange using XML format
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