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Table 1 Information of the boundary and dimension in Geometry class
o

AR 2+ ZA
Point 0 Empty
Point

Curve 1

Surface 2 Curve

®
*r—
Solid 3 Surface -

2.1.2 OGC(Open Geospatial Consortium)
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AA FHelzlt EdHT AR FHE wPA SolA
. OGCe
™, OGC]

gAHe B Y} EES /FE VSR EFE I3
A AAlA AeT AAAY wF ALES FEE 3 Y

Geometry S8l AT 7+x+ Hg. 83 ot
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f)ﬂ +element
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Fig. 8 Geometry class hierarchy of OGC
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2.2 ArcGIS €54

Esriz= GIS &£EZE9 )& A Fste AZEY o] JIALE A ArcGIS Desktop<
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GeoPackage 53 #& Tkt & dolE 3L 91 & F UE V)

il
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o

AR %%
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&9

st o, 44 (Transportation)® F#HF dHolg FRE H3] =A
2 EF ANEdoAC 8T F JE 84S vote il thFg. 9).

ESRI Classes::Object
+OBJECTID : esriFieldTypeOID

[
Entity T
-RecordDate = esriFieIdTypeDals
-Recol - dR ode
ESRI Classes::Feature £ + dEntityCode
+Shape : esriFieldTypeGeometry -FromDate : esriFieldTypeDate
-RecordDate : esriFieldTypeDate -ToDate : esriFieldTypeDate
-RecordStatus : dRecordCode -Comment : esriFieldTypeString
-EntityStatus : dEntityCode
-FromDate : esriFieldTypeDate

-ToDate : esriFieldTypeDate
-Comment : esriFieldTypeString

— G | (Y
e R I e—
- ——— |
AdminClass
— .
E E ClimateZone

Fig. 9 Sample of the object inheritance structure for the transportation

ﬂﬂﬂﬂﬂ“

2)http://www.gisjobs.com/survey/responses.jsp?countryLoc=all&sal=N
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Fig. 10 Shipbuilding process flow
Ag BEL AASA S5 HAdE 4 FHE Ae AN By
G g SHAT HT Ak Az Vet FAHT ALAHEE 9
EFPOE Ay EF F7F S7lcka AX[F &Y EAFo]l ARG ol&
syl Slal @A e 2ALoAE AL B 2dsn A
o) wet HXF Frrt S7FHA Ha, gYds 349 T, 4A-E 7R

B5o] AAHo Aoz £Fo BRI mokAA HA
=3 BESS 7U7] SsElMe olF T T de A
o

AFF Aol @A FAAG Fold o Bi=w

dutow zHAA AEHE £ Aule Fig 119 go] EdxZH,
oz, Al Yom, ol FE B weld ofo Agdct

o] o= EY, AAAE L& AV AA, BEA T &

_19_

Collection @ kmou



+Fo AgHEE dule A0 eFHe AF] #F 3 AFY £

wel HYRt eEEE AFS A L A, dFE EF Fol ol

, 1
A AFl wer §717190 &gl Mk gAA Uk AR 2e
F8e) Aule AgStidE Au BE £4 @ 830 A Yov

[¢]
22 &% AHE ASste AF A &% Avle AREste Ao
[}

2agol SRAAA] A A2Z o edslelor @ A e
EERNL olF bR A F Ax AYE M= AR B HY AL
Hejstelop gk

E=59 A7l we +F
ER2ZHEG Fo] Y AE

2 2% BUSE A9 24 S+ QU
2E AMT 5 Jlojok M, Ide 1T
WAZ A IS HIWMSA HYsiA = A

Lo

EF OE AFS eEFE O Musl 2 AEE AST 0 3
wWel sl Aulyl e ARE Addse 497 24g 5 dd
AEFCIANNE EAF AFHA FRE ANFL FANLS] 2L

Collection @ kmou



o T .
Cﬂozwmwﬂqwl
mq@wzﬁ@%wﬂwgew ,
TR E PerER ST e T
) ﬂ%E]To_LEﬂ H@?Hﬂ%
O me Mwl 1__/I T o ~ ,_I/A - c_E %_ " ‘Dro EO m EO U_.E
Q}Eﬁ;fﬁﬂflﬂwn mo o o® M
1r,7£n_mo,o|woﬂoqa wp ‘|8,El1rﬁo;oﬁ_
Hawé ﬁﬂmﬁ, F o__o/TE_% BT
. Ko
,Ugwaw%%ﬂ%mﬂwg %ﬁ%@%z
W %Hﬂ%@wﬂg% 1@1}ow
aa_if%ﬂ@&ﬂ%a%& Mﬂ%wa%
,qumaaﬂaojlﬂ %0 o o A
: %W%_%OW%&%%@ LRS-
o ,ﬂ%a‘%uﬂw:@ﬂwa_eﬂ.L:mrﬁkmlﬂ%
cl e T oo B - \ Lﬂil_sam
iy X i To- = Jo X

T ol ,SEA on = B RO <
T w2z TE ﬂ@%ﬁﬂré #ﬁz% "
o MOTﬂAﬂ;Q%i;_ﬂ io B M wm
o ® o T L ﬂoardor}wz,e PR A
mm S oF = N o < ﬁe 1F100u£o]
B N - K2 VI S B pori <
= ;.mﬂawﬁowmiﬁ ol %y&_zgﬁﬂ&
= T e E Nrmka 3§l A %ih%ﬂ%
2 N ] pﬂo»gm% S ] G X
e N H_Eio_hmmazﬂy oge_vg%@%w
< o R g&slﬂ%ﬂﬂ%ﬁwwuu%f B
s %ﬂi@moe T Haa_esﬂé %ﬂ%
o o o P b YT A L NS <
il ‘..A_.ﬁk_/ﬁﬁ__&e.__-q EEUW%U%E]MEEHUAM%HEW
il T o = o g R B < X or
E_ulxogemﬂHleSMHAxmu Mo ™ x 9
wm b u_xao.JElHl Lo]nﬂﬂao% Jlﬂﬂxoﬂ
o< M”du. _mmﬁ ‘._ldw_ ‘UI Wi =z _..E UJ_/I JL;M _.M_u W O_H %O X a mu.l M ‘_mwl
- ZHQOOMWZQJH_LQLH SrEE s
A A W T T
z%zagegs G y w2
zg}x%%]d%omﬂ@

o> W o 7%]#
O,mM ‘JII;AWO.‘LI
xmﬂiom‘ﬁ%

- 21 -

Collection @ kmou



A
=) B (Process) (@

() A (Process) @

8 :
=) D (Process) (@

C
Y (Process) (@

m
r
i

Fo
oh

AUl ARSI, oo A8 FHE AFS HIYE 5 =

T A== s tFig. 13).

_22_

Collection @ kmou



Without logistics module Add logistics module

{ Process ]—'[ Process ]—’[ Process ] O—[ Process }—’O—[ Process ]—’O—[ Process ]

Product

Product

&

Approval Allecate Navigate

Approval Stock  Process Transition Deliver

Transporter
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Fig. 13 Add logistics module in process centric modeling
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Table 3 Detail description of logistics module
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Table 4 Description of object information for block logistics analysis
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Table 5 Relation of schema, physical space and GIS
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Layer Type
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01 02

Fig. 15 Layer classification of shipyard GIS
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Table 7 Description of attributes in LOTMIDDLE layer

&4 e
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Table 8 Description of attributes in LOTSMALL layer
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Table 9 Description of attributes in ROADCENTERLINE layer
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Table 10 Definition of simulation variable
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Fig. 16 Six attributes for advanced simulation

Table 11 Description of six attributes

a7

&4

. —' 2 FFL FYste TANE IFSEt A4 FFS
Logistiesbronp Gusts BUANE mcE wd
PriorityStockArea A H SAHXE AR

Region ZANE xFstE A AR

Z1x) 7ol B2 wjx] #3(Open Area Arrangement/Closed
ArrangementType
Area Arrangement)
AreaType FA| W ol A —’F@H‘T‘:— 2tg o] 73
/A A 28)
framporane EA2THI} o F Ve £2o dd An

_37_

Collection @ kmou




4 LogisticsGroup2 414 £ EF AEH)HAS s A9
dF FZZ=olt. 7lE A¥ AR M4 APYAHERAI2H HRE vlg o=
Agst=dFig. 17, 71EAgde sEdESe] ofugh

Feystal glom, 7zt FAuirh ou g AAAANA FYEHEA A I
o}

f

il
o
(il
( :‘m

’

(

¢

r
-

/
f/ clold -/ Toi]?/%_h 7 Z2AN 2 bolg

A0 8E
2fofoF2 |0l E

ZH2 ;_{ﬂmeazv
GIs IOl & / GisHolE (e,

Fig. 17 Procedure for logistics simulation model creation of process centric
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GIS Data Standard GIS Data Transformation

Area @ @ Schema
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bk Attributes
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-l AU 37 E@ole 9% 370 Yy Yu Area
SubArea _ == + Name |(D | Area Attributes I—’
2719 o 1 Y
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(Bay, PER, A% 59 B + Type |® .
SubArea|| ey - shape |@ Points (@) Description
2
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2
®
o -
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I 1
Geometry 1 Attributes
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Fig. 28 Procedure of conversion GIS data into schema
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3.2.3 X2 BA| 24 WP Adapter /ML

=4 T4 AlEHelAd dXe] Shape AHRE ¢ojE F U=
Importer& 71&stRth. GIS Importer= A HEBAI2HS HRE EF 4
493 FNARZ WHEslr] 9 AHARE JHeE 9SS
IAdapterFiles 3 AZHRA2H HHE glojei, 34 T4 AEHA
AR FTF I ARZ WHIsly HAS AASY. Gislmportero] gk

7 E tholoj192 Fig. 29¢F Zoh

=

k
r

class Gislmporter /

2]

«subsystem»
Gislmporter

IAdapterFile

(from Component Model)

Fig. 29 Component diagram of GisImporter

[AdapterFile®] <1E|#Ho]2~= Fig. 303 Zo] FRAH™, Z7te] wA = thh
FAIS o]= Table 123} 2t}
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class Implementations /

«interface»
Interfaces::lAdapterFile

GetExtensions() : string(]
GetMimeType() : string
GetHeaders(string) : string[]
Fill(DataTable) : void

+ o+ o+ o+

Fig. 30 Interface breakdown of IAdapterFile

Table 12 Definition of method for IAdapterFile

HAE o A9 b =R 2= DAy
EEolA WS 7He3t
i o A2} Z2
GetExtensions() SaxS Baeo AL sl 2}z B2
= sl=]lX— 0]
GetMimeTypeO | i d4S MIME £A49= N
Aol A4
A 53
HolEl & 7H4 & of A8 0d A=
GetHeaders( I ==
Y HES Higisit. (string) I
tl o] B H o] &
FillO dolHH ol &S A&t NS
JeleiEel e (DataTable) v

Shape WY& 7127l 98 GetExtensions) WA ZolA Az EH24
“shp” & F7bstal, GetMimeTypeOs &3l EEAA ®&ste L9 If/
F4& MIME #A9= Aot AgAEA =" FRES 7t er] 98]
A€t Shape Yo HAEE Inpute g 3la GetHeaders) WA EZE ALg3}o]
e H5& whggit wkEkE du 25 A 5ol FeatureE F7bstal, 2479
Data Rowe] Feature Z o= FilePathE 3=7}3le] Data RowE 7F4-& uf
nth PAAPERE AT F JAEF ST gFo g Fl0 WA=EE 59

==
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A¥H W8S [AdapterLogics Sl &4 F4

A2, =2 T 3 ARE AYAHse 9

HEXAE tjolo]j132 Fig. 313 Zrth

class GisEditor

5]

«subsystem»
GisEditor

IAdapterLogic

(from Component Model)

Fig. 31 Component diagram of GisEditor

GisEditoroll A= £4 AERE nAlgoz APAR AX4, =25 AATH
S A7) 8l FFH A AEEHCA XA FAE Y & A
PlantDTOE At&ste] FAARE wiBsta, FHAHARE A7 S8l
AreaDTOE AH&3tth AreaDTO®l= PointE9] &3 AR7F AAH 9on,
S0 dEEe A=A, WA T2 7lsist ARE FED F dH = AL
BaseTypicalAttributiveDTOS 4 ol B/ AlEHOIAS Hs o

yo b

=SS Attributesel] 718 4 QL= 3191 tHFig. 32).
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class |AdapterLogic /

«Data Transfer Object»
BaseTypicalAtiributiveDTO «Data Transfer Object»
AttributeDTO
+ |d: dring
+ Name: string + Key: string
+ Type: dring
+ Desription: dring + GefValuefenum): object
+ Attibutes: AttributeDTOl

«Data TransferO...
PlantDTO

+ Code: sting

«Property»
+ Area: AreaDTO

«Data Transfer Object»
ShapeDTO
«Data Transfer Objects | bl TV,
AreaDTO + Key diing
>+ MName: snng
«Property» + Group: sting
+ |Insides: AreaDTO +  Description: string
+ Stockeds: ShapeDTO + Points: PointDTO
— + Origin: PointDTO
+ Coordinate: PointDTO

«Data Transf._.
PointDTO

+ XI double
# ¥ double

Fig. 32 Object model of IAdapterLogic

[AdapterLogic *1El#l o] Fig. 333 o] FdEM, Z4zte] wA o) g
FAIgE A ol= Table 139} 2o}
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class IAdapterLogic

«interface»
ILogic

«interface»
|AdapterLogic
+ GetProperties() : string([] <} + Enter(): object

GetName() : string
+ Run() : object

Ak

Fig. 33 Interface breakdown of [AdapterLogic

Table 13 Definition of method for IAdapterLogic

HAE Ay b= iy Y%
H3E 220 A|Fdte &4 &4 olF
. o1 o
GetPropertiesO BE2o wag Wl ms
HE 229 o5& HeE =2
oo
GetName() Bhsh e BA o) =
Run( W3k 225 Fagic) N A3k
Enter() £4 d8= T3 N A3k

GetProperties) wWAE=Es WE ZZHo| AFstes £A4 HE5(Table 100
Adsta, We 229 o]&& GetName) W AE=E &) w3ttt Enter(
HAZE 83t Fd FA4 @S Y¥sta Run0 WA E=E A3

AEF ol AgE 3% mde Ygd

GISIM 74de 34 2 =2 4L A@sty, AsA 9y S48 uy

Gislmporterel]l gt S22~ tho]oj 132 Fig. 349} 2t}
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class GIS Y& W gl HA 25/

Gislmporter

Fill() - void
GetExtensions() : string[]
GetHeaderd) : string(]
GetMimeType() : dring
GetName() . sting

= —’Kdapterl-'lle

+ ok ko

Shipyard Ohe,
~
(from Conponent ModeB ~ o

~ GisEditor

Enter() : object
GetName() : string
GetProperties() : string[]
Run(): object

+ o+ o+ o+

|AdapterLogic

Fig. 34 Class diagram of Gislmporter and GisEditor
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Z0 AEE A3t 5o = g 206 AE 9o EAste= EE shape
ol FEo] s=HM, AYAFEA2H HHE WHastuA st 3o
s A= thy B A HE Z938HA H™, Shape #d9 ZF K9

2EE 29t =3 24 Uy g2E AEHClA APy AT R
Aokl ddS Fal AYAEAZHY AHARE AFHoAS A% UF
W Widn

H3 HES Melstd FeaturesEditPanele] &&= 1, GIS ARE AZJS
A "t Gisimporters 53 74L& XA A GIS AHRA HEI RES

Q)

AA

Frsta ARE RES £3Y e FHoR AXSAT $AHE ARE
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Diagram-2 Fig. 353 7t}
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Table 14 Mapping attributes of LOTMIDDLE and simulation variable

74 A EH ol W
Feature Feature
MIDDLELOT MiddleLot
DESCRIPTION Description
SID -
USETYPE UseType
TRANSPORTTEAM TransportTeam
PRODUCTTYPE -
WIP -
PROCESSTYPE v
ACCESSDIRECTION AccessDirection
WORKPLACETYPE WorkplaceType
WORKPLACECODE WorkplaceCode
CAPACITY Capacity
BEGINDATE -
PID -
EDITINGTYPE -
LOGISTICSCODE LogisticsCode
PRIORITYSTOCKAREA PriorityStockArea
REGION Region
ACTUALCAPACITY ActualCapacity
ARRANGEMENTTYPE ArrangementType
AREATYPE AreaType

= " I
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Table 15 Mapping attributes of LOTSMALL and simulation variable

74 A EH ol W
Feature Feature
MIDDLELOT MiddleLot
SMALLLOT -
LOT Lot
SID -
DESCRIPTION Description
USETYPE UseType
WIP -
PROCESSTYPE .
USABLE -
WORKPLACETYPE WorkplaceType
BEGINDATE =
PID <
EDITINGTYPE -
PRODUCTTYPE -
WORKPLACECODE WorkplaceCode
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Table 16 Mapping attributes of ROADCENTERLINE and simulation variable

AEH o)A M

Feature

LaneNumber

Width

TRANSPORTABLE

RoadType
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411 AS 7=29 244 24 44

A BA el A" FAEHe HHAAHERES o]&stoq AT F=x9
22X 2dS AFAsATE. =X A (Shipyard), # < (Region), &7 1E(Logistics
Group), = 1% FE=(Logistics Group Code), s*/¥HMiddle Lot), 4= (Small
Lot) &9 AS F29 244 2ds AyAdsden, EF7F TSR &=
FAHG AW gEiAAeE AGes  7|EeE HlE/FNon-Logistics) E
7]t AST=3) & tHEg. 36).
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Fig. 36 Hierarchy of shipyard model
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Table 17 The process of creating a simulation model
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Table 18 Storage location of simulation data

%4 EREICES A %23
MIDDLELOT string Plant.Name
LOT string Plant.Name
DESCRIPTION string Plant.Description
USETYPE string Plant.Type
TRANSPORTTEAM string Plant.Attributes
ACCESSDIRECTION string Plant.Attributes
CAPACITY int Plant. Attributes
PRIORITYSTOCKAREA string Plant. Attributes
REGION string Plant.Attributes
ACTUALCAPACITY int Plant. Attributes
ARRANGEMENTTYPE string Plant. Attributes
LOGISTICSCODE string Plant.Parent.Id
AREATYPE string Plant. Attributes
Feature shape Plant.Area

Fig. 39¢ ArcMap FolA o2 BAF ZAW, AW, =20 B mg

SRS 1=
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Fig. 39 Implementation of unit model
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Table 19 Data of test model for LOTMIDDLE

TRANSP

ACTUA | ACCES | ARRANGE | PRIORIT LOGISTI
MIDDLE | USETYP | DESCRI CAPAC AREA
REGION | ORTTE LCAPA | SDIREC MENT YSTOCK CSCOD
LOT E PTION ITY TYPE
AM CITY TION TYPE AREA E
HXAE SingleRow
AAAA =3 z2d A1 dt 20VA 3 3 E Arrangem STK 2+ PNT
AAAA ent
H2E MultiRowA
BBBB =] A z2d TE 20VC 4 4 W rrangeme A R STK
BBBB nt
Table 20 Sample data of test model for LOTSMALL
MIDDLELOT LOT DESCRIPTION USETYPE
AAAA AAAAO01 H2~ERrd AAAAOL =%
AAAA AAAA02 H2~ERd AAAA02 =%
BBBB BBBB01 H2~E =249 BBBB01 v b P
BBBB BBBB02 H~E =249 BBBB02 =z
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Table 21 Sample data of test model for ROADCENTERLINE

FID 224 E S0k TRANSPORTABLE
0 2 4.5
1 2 4.5 Y
2 2 418 Y
3 2 4.5 Y
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Fig. 42 WIP/inventory count in yard
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Table 23 Product information in master plan data
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Fig. 45 Reconfiguration of master plan data
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