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Construction and application of standard data

structure for simulation of shipbuilding scheduling

Hee-Yeon Kim

Department of Naval Architecture and Ocean Systems Engineering
Graduate School of
Korea Maritime University

Abstract

Competitiveness of shipbuilding and ocean product engineering of our
country will be raised by Ship and Ocean plant product Engineering
based on simulation that is such as a reliable production capacity,
improvement of productivity and reducing costs. But the simulation
system for shipbuilding and ocean plant is getting emphasized to be
developed due to a shortage of simulation tool for the shipbuilding and
ocean plant.

Existing processes of production planning for shipbuilding should be
analyzed to develop a shipbuilding and ocean interaction verification
simulation system. Based on analyzed process, data of shipyard midterm
planing and activity process is arranged and standardized After the
function for shipbuilding and ocean interaction verification simulation
system is grasped.

Simulation input data type is based on extensible mark—up language for
user to use input data for simulation system with standardized data
structure. Through development of interface that changes to XML type
when the simulation system is used in shipyard, the simulation system

can be functioned even if user inputs each different data.
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A 3 2AAEF B T 4BAY AnT=E

3.1 XML

XMLo] & eXtensible Markup Language@® &% 7}53%F npas] ddojojt}. o
7IA el ST 7S fld AS AEA wHeE ¢ dua s

w1 dele) 59 pA dgE TAKOR dud) AT T
QAR EA ol waln, XML ARE v oE s g8 x
2O Holy Hdd FHOE AEEHE o] ]‘:‘r.

XML SGMLE wd& Bestr] &) AdE At SGML(Standardized
Generalized Markup Language)™ 19861 = A =3L7]F(ISO)AA o=
DR PAT 28 S HH o) olfe WA Hideta, SE&ZET
A TS 7 ofHu e Aol 7HE & o] ol

’

W3LARE o]®l SGMLE H¢kate] xS FshaL % f8ka 53 FEs
Astel deeta o] g8yl e FlEAE e daAds =zl ol
XMLo] &A= At

XMLE w3 22 A &
ojofgit}, olg] FF $& LRSS Z i X Yok}, SGMLPJr s
<8k Thssfordity. M E AEskE T2
B2 7eEe HAas Hojopdttt. w4 = dito] olafd
Besfop gtk XML AAl= wE Al o] S Eojof gt A Aol
7B orgtet. 23] Aok gtk T A HxE 7HAAL STh

XML #A4¢ AL Well-formed , ValidE wr=Edjofrsitt =, XML &

sAg WS T T2YNE 253 Qoo Tk,

AN = o9k e A
Aol W& 72 Ao
= A, AR} ASFT%
Code?] %21 AF -zt 9A o] F
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3.2 XML Schema

XML 27]5h DTDRG @3] 95, 488 4 728 AFshs A
2% 72 Qo) dolr} WRske] WEo] A dojolT),

DTD ol DTD(Document Type Definition) 2.2 XML A F+%Z A3t
Aol SGML <lojd /\}&aﬂ Froz HAs) wojglo] AREstr] oY=
o] st} Y-S A A A OH gk 2d GPgdo]l dEm XMLY HI)
olg} XML} 7l shszo] I }04 agAolx] Kl

ol¥ e GHS wiLo] XML 27|v7t B AT XML A TLZE
o —

THTE T <xs'element name="note">
<xs:complexType>
<{xs:sequence>
<xs:element name="to" type="xs:string"/>

<{/xs:sequence>

3 & Feolny.

XML HH =T thekst =+7F stk §2E ot <l Notepad, 71374 U
2 o tgl 2 vl EclipseZ} i1, AEE=TE Altova XML Spy¢ Stylus
Studio XML Edition®] ¢lt}. Stylus Studiotr T2 A|Z}3E+E= Aol T2
Abgatal itk B Ao A= Altova XML Spy =72 A eEiste] AR89t



3.3 WBS Code

WBS Code+= Work Breakdown Structure, Z&EF A A gfx s}, g2
E ®Ho] Y2AE 35 dAsa Q% AEES ESH] 18] A=

e deE A AT TR A T2 Aotk

TZ2AE AA HAE FAstE Ao, Yoz W rbaA T2 A
E o) tial] b AAE AeE HojF )
WBS Code= 2 #7142 AEHI AEE TR FAHH Yy s

2)
1= = e = sI =
oo QIeES B Edskal vk

WBS Codew ©&3 o] Aodr} &=
xHsta Qo wIdE ZTEAE HIJUE
dFEofof & #dE A8}
[AEL BAAEC] 5
w2} WBS Coder ZTRAET} g
ol =go] He A vke] @efoltth
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o
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o
do
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x
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e
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ot

A ZAM o= WBS CodeE AMg3tar itk WBS Code®l AololA <&
Sol dA, A FAH AIAHE 7] wwol AL A T2 ARSI
A B =RoAE dAAGe AEE FE=d 244 WBS CodeE

WBS Code®] 7-Z&+ Fig. 1 ¥ o] yetum Dol = FAAdA o5
2 WHZ55 AaAsE g9 CodeEs Holstar th. WBS Codedl A= &
5 9%l dAAZL AZTRZ o]FojHUrt. B AF A= AY FETHY

RE FRAAY AFTEE spest Aol Aotk
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Aircraft

System
Air Peculiar
Vehicle Training Support
Equipment
| | | [ |
Fire Commu- Equip- Borvi
Recelver Control nication ment oee Depot

Level 1

Level 2

Level 3

Fig.1 example of a product oriented work breakdown structure of an

aircraft system.
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3.4 XML 7|0} &5

AlgdolAd AlzHlo] AHEE FTUA @AY Heoly ~7nkE Bolstr] fla =
A Al Aoz FA3A T

Fig. 2 ¢kgo] Shipyard ofefol <LdAALGRS Plan, &5F/5A ARSI
Product, AH]A XLl Facility®2 F-&3sto] Z}7e] dlolHE A9kt

Plan
——
Ill

Shipyard [ -7 Product

l..

Facility [

|

Fig. 2 Shipyard schema
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3.5 dB8A Y 271w}

dAAYAHHQ Plans Fig.3 & #o] AlsTx= Mg skt AlsT3x9
7S A e WBS Coded 7IWFO R silom, HAl 44 FrA
Plan 3t5+% WorkTye, WorkPackage, WorkOrder, Activity® T4 3} 0.1,
ZE AR Al 27|eke v ol A dAls] AR =S St

affnibufes

affribufes

ETI e

Fig. 3 Plan schema

2 FdA GAA AHgste dHolHE iR o R AlEd o)A o] &=
HolgHE FE3 Wl

Table.1 T} o] YA dAdAE &5 7l&, =4, 9%, =33 22 &
o] o]Foxt} AlEH|M AlxHle] FdY AT oy FAHY FTFH
of Ao A ArY, o]y FAHS T HEA= s FHyF Had)
ot o3 ARE AGE deoly WS AYsta XML ~7|nt= Akt
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BLOCK

1000
1001
1002
1003
1004
1005
11006
1007
1008
1009

Table.1 Example of Shipbuilding Midterm Schedule
ol ARt

7=

2008-09-24
2008-09-24
2008-09-10
2008-09-10
2008-09-18
2008-09-19
2008-10-06
2008-10-06
2008-10-02
2008-10-02

Fig.49} #o| =
HullNumber, &% Oﬂ Alg5E = B35 2 BlockNumber, &<

StartDate, FinishDate

e g

2008-10-13
2008-10-13
2008-09-26
2008-09-26
2008-10-06
2008-10-07
2008-10-21
2008-10-21
2008-10-20
2008-10-20

L
W
o
=
;2 oL

2008-10-15
2008-10-15
2008-11-24
2008-10-28
2008-10-08
2008-10-10
2008-10-23
2008-10-23
2008-11-26
2008-01-05

| Shipyard fﬂ—(—--—j_l_'l—

2008-11-26
2008-11-26
2009-01-07
2009-01-09
2008-11-26
2008-11-28
2009-01-05
2008-12-03
2008-12-12
2009-01-19

N

Ul

_Plan [
-_’

| =

2008-11-06
2008-11-06
2008-12-15
2008-12-17
2008-11-06
2008-11-10
2008-12-11
2008-11-13
2008-12-05
2009-01-13

2008-11-28
2008-11-28
2009-01-12
2009-01-14
2008-12-01
2008-12-02
2009-01-08
2008-12-08
2008-12-12
2009-01-19

Aolstedr. TAM

0] 22l Name,

PN
AT %

2= 0]

Ry

SEZA

2008-12-02
2008-12-02
2009-01-14
2009-01-16
2008-12-03
2008-12-04
2009-01-12
2008-12-10
2008-12-15
2009-01-20

k‘m O.l.; 1_01'
o pgL
tlo

B affrbures I
E'I:I'Lil'lihiu]i-ﬁi:'é r

—| Product ’
,...—..._..._.._J

| B

Facility

Fig. 4 WorkKind schema

g
g]

AR

2008-12-12
2008-12-12
2009-01-29
2009-02-02
2008-12-17
2008-12-18
2009-01-22
2008-12-22
2008-12-30
2009-02-06

o of &
rrood rir



3.5,2 WorkType 2~7]|w}

T9A sHFEAIRl WOPEAl Sl A8 &S WorkTypeolel A€l a3l

STUA HtE oty GARE g5 W 3 T

Bl= dAloltt o7|A =Y TS F
Ady & d7AlE WorkType ©lgt 4

Fig.5¢} Zo] WorkType XML 27]7lE A 95+

ID, ¥4d°l&2 Namel2 g3} t}.

o
_O‘L
_Q%Z
v

affribufe =

B affnbufe=

—|:—--—:E|—| WorkType [ﬁ]
Shipyard E]—(—"-:EI— e

E

A

Facility

Fig. 5 WorkType schema

3.5.3 WorkPackage 27]9}

WOP @A%F 53 ©@AS WorkPackagedt A9 &th. WorkTypeo HIE
ol GAR dEEW XH- E5XH-TXYH o2 Y= dA ot
o] = Fd9A Al =9, WorkType ©@A¢l E2%¢ t}So] 2= 1 o}

=z GAE WorkPackage® A 2] 3}3it}.
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Fig.69} #o] WorkPackage XML 27|vtE AHstct. ZF A Coded!

TAolE NameS AHolslal, Work packagedAlE A 42l
StagelD, ZF52kg el StartDate, FinishDate, #&AE ZAu= &5 of
3l ManHourE A 9|3}t
@H B sfiribuies
[ ; :
(o _WorkType £
1.
[(Shipyard B-(-~— 2
T

1.

Facility

!

Fig.6 WorkPackage schema

3.5.4 WorkOrder

Work package 39 AlE WorkOrdergl A 93kt WOPS] np= ol A
¢l WODHAIR o5 W £H-E5X2H-TI2H- A& 2 Yeid= 9
ojt}. o]F AFgol dFstE dAE WorkOrdergl 4 <Jsh3it.

Fig.7¢9} #o] WorkOrder XML 7]vtE 4 olstqitt. 2+ ¥4 Codesl ID, &4
°]% NameS #Aostar, #2497 U2 StartDate, FinishDate, 2t 4¥ 4
g T g ManHours 74 <]ttt
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affribufes

sfiribufes

affribufes

A stirbutes

== WorkPackage =14
—

L

== WurkOrde

Tz

Product

[+h

<

|

Fig. 7 WorkOrder schema

3.5.5 Activity 2=7]n}

>

02(25

L

ot

(L

=)

ro,

>

o]

<

<

E rlr

o N

o X

= b

o H 2

X
2

(=%
|
( rE
N

=
As 98 571 A9 o
R

Fig.8% #o] Activity XML 27|vt& A

TAGA olmrr, E5/5FA °lF5 IDE AHESI o,

npol] Do} Azt 7 BEo AFARE FfHdhe WHS AHEEGT 74 &
il

=¥ ¥4 ManHour, EE&% 9 $£4]°¢

S
S
(e
s
=
o
a.
=
o
Q
[>
N
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Table. 2 Block Information Example

=28 =BT =7 =2 =2 Al
Block001 Bl i 073 012 2.90
B2 : 0.66 0.10 262
B3 I 0.29 0.05 1.14
B4 1 0.49 0.08 1.93
Tl p 0.61 0.10 241
Gl I 0.24 0.04 0.94
G2 i 0.30 0.05 1.20
H1 i 3 0.76 0.12 3.02
H2 1 047 0.07 1.84
H3 1 0.73 0.12 290
H4 1 0.56 0.09 2.21
ot 1 3.87
P1 1 0.21 0.03 0.81
P2 1 0.23 0.04 0.81
*TOTAL 14 10.184 1 25
ZF EE YA dlolH Xk HolE st HoA| ot AlEH oA HolEH R
ARl 98l 7 A Skt ZHEA T A4 HolH ) sk gL
A% T D T

N
= ZHTAE 24394
ZHEAE AFol A /\}%3}# BPE(Block Process Engineering) =4
st T A Q] SRl A AR AR FYS SHA Z*V\Oﬂ A
15 3
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3.6 €549

AHEEE EFolu FAle] AEE Attt Blockd AFARE Ao st
Activity@Alol A ALE-3HE E5, A9 IDE 7t ARARE 7T & =S
=g

Fig.99} Zo] Activity XML 271v}& Aol EZ/FA4 9 D, £3
FAJNA debl= Type, 2t €59 4HE52] IDQ! Parent ID, ZHE
HEE YElE= BlockNumber, E%oluy FA19 7f5<¢l Count,
Weight, 2} &-=9] Alo] %29l Thickness, Length, Breadth® WER| AT

[ affrmbufe s

Shi d - .
lpyar E]_( jEl_—| Product ;— :-Elzli.l-l';t_-:

el

______________

__________

———————————

Facility

Fig. 9 Product schema
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3.7 AnjA 9

ZHIFANA Abgske AY ARE Ao BWH(Workeell), A}
(Transporter), @A (Crane)o. & FF3le] z} An|o] ARE A5t}
AdALe A NS 7 A= ID, T7FS Type, % Count, T Weight, &
%= Speed® Aottt A= T A= ID, % Count, % Speed® #A
sttt ARk i A= ID, 7 Type, ¥ Breadth® T&sto] A 9slql
t}.

7} AH|P RS Aeldte] Fig. 103 o] XML 27|nt= el it

= sftnbutes

(o

8 4

Facility £+~ _
[Transporter B+

Fig. 10 Facility schema



Al 4 F XML 3 Qg H o]

4.1 JEjHo] &
Alz='l ARE Al 75k | odlolH @] Fgat)

A
P XMLAA o7 ALEa7] 2 s 27 o
A Azsglel ARl $15) dlolEE XMLEA o=

HoAFo e dAag Ao x5S XMLE WHIAAFE= QAo AE st
ATk oA AoJgk XML 27|n Ao 830 Classg& A olstal 7} 27|nld
ok
[e]

4.2 78

7} Classell A€ A4 dlo]HE XMLE WA AT QI Ho|~E st
Atk AREE A HolEZE Atz Aol HIUE=A HFT] s HAES
UlE WHEQIT Flg. 112 HZEES UlS] dA 28 sHo|t)
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w0 i SaarONI ﬁff Wity |
G01E] Shest(Table) 22 i i) ! SAEATANG T 7 swvie S
BLIT-320) - NBSABATRD... NIt R0l 1 SABAMROI0I0| % L g ml;r;um
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HAES Ul §Pﬂ4°ﬂﬁ
stal Eeler]E rEY
v, XML 3 *ﬂ*é—% =il
Fig. 16& <lAlvo|8 7} g

rml varslon="1, E" urlL,Ddlﬂl; “ut-3" standalone="yas "7
: {.F!n:n}
<MidtermPlan:
SWorkStage StagelD="W31299" Stagehlame="0THERS-D/HSET WorkiD="W31999" WarkTvpes"" Stanlate="" FinishCate="' BlockMumber="1999"
i chctivig ActiviiD="null” ActivyMame="null* Activiv Typa="null’ StanDate="null" FinlshDate="null* CycleTimea="null" />
< \WarkStager
<Blocknio HullMumber="null® BlockD="null” Blockidumber="null" BlockType="null" Startata="null" EndDate="null* Time="null” Cransii="null" Crane Tims="null">
i <Dimension BlockWelght="null" BlockLength="null” BlockHeight="nul" />
</Blockinia>
<MorkStage StagelD="W3B71C° Stagetame="" WorkD="WaB 71 C* WorkTepe="¥0" StartDate=" FnizhDatz=" Blocklumber="871C"
| chctivity ActivingtD="null” ActivitpMame="null* Activity Type="null* StartDate="rull” FnishDate="null® CycleTima="null" /
<MWorkStage?
<E|I0c,ldn10 HullMumber="null® BlockiD="null" BlockNumbar="null” BlockTepa="null" StarDate="null" EndDzte="null® Time="null" CranaiD="rill" CrareTima="nul">
| eDimension BlockWeight="null" BlockLength="null® BlockHeight="rull" /»
(..I"Ellacklrrfa)
<WorkStage StagelD="W31471" Staoeh
Pehetiving ActlviglD="null" ActdtyMame
</ \WarkStage s
tBlocHnio HullMurmber="null® BlacHD="null" Bloc umbar="null” BlockType="null” StarDate="null” EndDste="nul" Time="null" Cransil="null* Crane Tima="null">
i <Dimension BlockWeight="null" BlockLength="null" BlockHeighr="null" />
«/Blockinfa>
<WorkStage StagelD="W31 472" Stagetlame="C/HOLD BOTTOM-AFT" WorkdD="W31 472" Work Type="W2" Startlate="" FnishDate=" Dlockhumber="1472"
| cfctivity ActivieiD="null” ActivityMame="null® 4ctiviy Type="null” StartData="null" FinizhDate="null® Cycle Time="null" /
<AWorkStage» A
<Blockno HullMurmber="null® BlocHD="null" Blockhumbar="null" BlockTepes"null" StarnDate="null” EndData="null" Tima="null" Cransil="null" CraneTima="null">
| cbimension BlackWeight="null" Blocklength="null" BlockHeigtt="null" /»
</Blackinfax
WorkStage StagelD="W31672" Sragehame="C/HOLD S/SHELL- AFT™ WorkiD="W3I 672" WiorkTupa="W3" S1anDswe="" FnizhDa
{ chctviy ActiviyiD="null" sctivityMName="null* Activiy Tyoesnull! StarDats="null" Frfeklale="rul' CycleTima="null" /+
< WoarkStage>
& ¢Blocknio HullMumber="null* BlocHD="rull’ Blockiumbsr="null’ Blockiype="null* StariDate="null” EndDate="null® Time="null" CransI0="null" Crare Tima="null">
| <Dimension BlockWeight="null” BlockLength="nul® BlockHeight="rull" />
- «/Blockinfa>
o aWorkStage SlagelD="W32E71" Stagetlame="C/HOLD S/SHELL-AFT" Wor dD="A32571 * WorkType="" StartDate="" FinishDate="" BlockNumbar="2671">
| | chctivity ActivittiD="null" Activitpiame="null* &ctiviu Ty pe="rull* Startlate="null" Finishlste="null* Cycle Timea="null" /
GWorkStage>
T <Blockinio HullMumber="null* BlockiD="null* BlockMumbar="null* BlockType ="null" StanDate="null* EnciCate="null” Tima="null" CranaiD="rull" CrareTima="null">

me="T/HOLD BOTTOM-AFT™ WorkD="W31471" WorkType="W1* StartDate="" FnishDate="" Blockhumber="1471">
ull® ActiviyType="null" StanDate="null" FnishDate="null’ CycleTima="null" /+

" BlockMumber="1 672"

 cDimensian BlockWeight="null” BlockLengih="full” Block-sight="rull* />
</Blockinfoz
2 {WorkStage StagelD="W3| 101" StageName="STEAN-LOW Workid="Wa3| 101" WerkTypa="" Startliate =" AnishDate="" BiockMurmber="1 1017
| clctivity Al ="null" Ac:nv{tl.-hal' =null® ActivieTymez"null" Stanlae="null" BrishDae=nul* CycleTima="null" />
{M‘urkStagE)
<Blecknio HullMumber="null* BlocHD="null* Blocumber="null” BlockType="rull” StartData="null” EndDste="null" Time="null" Cransi0="rull" Crane Tima="null"
| | <Dimension BlockWelght="null" BlockLength="null® Biot kelght="null ¢ >

</Blocklnfo»

<WorkSlage StagelD="W31102* Stagetame="STERAN-LOW" WorkiD="W3i 102* WorkTupe=" Startla
cactivity ActivitglD="null” ActivitpName="null® Activity Type="null” Startiate="null" Finisbl se="nwull* C
“MWorkStaoer

** FinishDate="" BlockMumber="1102"
CleTime="null" /»

Fig. 16 Transformed XML Example
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