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Data quality assessment and construction of neutral
data structure for simulation of midterm scheduling of
shipbuilding process

Lee, Jong Hak

Department of Naval Architecture and Ocean Systems Engineering

Graduate School of Korea Maritime University

Abstract

The scheduling system in shipbuilding process is susceptible to
various plan changes and thus is difficult to predict in advance.
Estimation of workloads and resulting processing time have been a
challenge to enhance productivity. To overcome the above
drawbacks, an effort to utilize computer-based simulation has been
continuously made. However, the simulation in most cases has been
carried out for one time use at a specific shipyard and thus

customization for each shipyard has to be repeatedly made.

In this paper, an approach for the standardization of planning data
of midterm scheduling system is presented. First, the structure of
complex planning data system is analyzed and a common structure

that facilitates the simulation by converting the custom data into

- viii -



standardized format is constructed. Also, an XML-based translator is
developed. Verification of developed data structure is carried out in a
.NET-based application. Finally, the data required for the simulation
are qualitatively analyzed and verified and a method for data quality

assessment is proposed.

KEY WORDS: Simulation Al&E#©°]4; Shipyard ZAl4; Midterm scheduling
system Y4 AlY Al2H; Standardized format %3} TX; Data quality

assessment H|o|E =37 7}
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Table 3 Comparison and analysis of production management systems
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Table 4 Feature of production management systems for 3 shipyards
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Table 5 Ship production planning phases
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Fig. 6 Common structure of WBS and activity

Table 7 WBS code structure analysis

Code WORK PACKAGE(WOP) |
Divisi WORK ORDER(WOD)
Digit | 1 |2 [3]4|5 |67 ]8]9]10]11]12]13
S oy Wo
AL | A FA Zone or Block Svstem | TK o9
= | & | T | FH Number Y Sta | FAF
| ge
Table 8 Manufacturing codes by WBS code
Ay
5
A
& AZFAE SREAL
H =
T
SAt 7t 29, 94, &4, ALY+ 5 Work kind code
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= =

o 1T

2 A, 571, E5x4, A YA, AdgA, g4, E5=F,
FH AAER 5 FAHE FA3sk= Work  type code

Zone =8, 78, &279 % /Sﬂl T8 i

Block | 78 3% #H'#e AHA HS

System | %9, ixd 59 9 4 I&

Work | 2ol F3H = ok s AYH &

Stage

& AsEH, 2HAME, FAAE, O2FAE, HAHE, z28F
SAt T FHAE A ©8 22

Table 9 Definition of unit construction of 2 types by WBS code

Typ WBS Code Nam Code Description
€ €

N(ZSO S A BA ORO1 20 1 04

Typel | N206SABAOR0120104 | Key Block Grand —
Ship | Hull Assembl | xccombl Bl]?c Asse Steige Fittin

y y mbly g

S A BA ORO1 20 1 04

WOP- Block Grand o
Type2 | SABAOR0120104 WOD it | Assembl | A el Bl]?c Asse Steige Fittin
¥ y mbly g

Table 10 Midterm schedule data of shipyard

al A 7+ 7+ S Eq E5=% E5=%

EE NS s NS 48 A4 48
Pro0060 0B11 2013-05-04 2013-06-11 2013-06-16 2013-07-25 2013-08-08 2013-08-22
Pro0060 0B21 2013-05-02 2013-06-09 2013-06-13 2013-07-25 2013-08-05 2013-08-19
Pro0060 0B31 2013-04-19 2013-05-27 2013-05-31 2013-07-11 2013-07-22 2013-08-08
Pro0060 0B41 2013-04-14 2013-05-23 2013-05-26 2013-07-05 2013-07-18 2013-08-01
Pro0060 0B51 2013-04-08 2013-05-16 2013-05-19 2013-06-28 2013-07-11 2013-07-25
Pro0060 0B61 2013-02-02 2013-03-12 2013-03-16 2013-04-25 2013-05-07 2013-05-23

Table 11 WOP data of shipyard
z4 | WOP | WOP Fo | FAEA b R B B s “4=2d FA T
Descriptio | A EASh]
n 1=
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NBPO | SABAO | Assembly- | 52013 | Special | 200 18 2011-07-19 2011-08-08 1790
049 H1110 | OH11-SUB Assembly
1 Part
NBPO | SABAO | Assembly- | 52013 | Special | 200 81 2011-07-19 2011-10-24 5703
049 H1120 | OH11-MAJ Assembly
1 OR Part
NBPO | SABAO | Assembly- | 52013 | Special | 200 18 2011-07-19 2011-08-08 2078
049 H2110 | 0OH21-SUB Assembly
1 Part
NBPO | SABAO | Assembly- | 52013 | Special | 200 75 2011-07-19 2011-10-17 6916
049 H2120 | O0H21-MAJ Assembly
1 OR Part
NBPO | SABAO | Assembly- | 52013 | Special | 200 35 2011-05-31 2011-07-05 1720
049 H3110 | OH31-SUB Assembly
1 Part
NBPO | SABAO | Assembly- | 52013 | Special | 200 87 2011-07-05 2011-10-17 5407
049 513120 OOI?II(SI—MAJ 1/§ssemb1y
art

Table 12 WOD data of shipyard

=37 8
54 | WoD o tion | me | Fanan | A% | A% | A4 EED)
NBPO | SABAQH1 | Assembly-OH1 Special Block 2011-08-0 | 2011-09-3
1-SUB-Panel | 620580 pe 310 | 33
049 | 110101 Mohe Unit 5 3 0

049 | 110102 1-SUB-Panel Unit 6

NBPO | SABAOH1 | Assembly-OHL Special Block 2011-08-0 | 2011-09-3
L 620581 A 369 |38 | g 5
it-up

Assembly-0H1 : _08- -09-
NBPO | SABAOHI | 1 5/B banel | 620582 Special Block | g15 | 33 225011 08-0 (2)011 09-3

049 110103 Welding Unit 7

Assembly-0H1 : _08- -09-
&ngo ??o%fm 1°SUB-Panel | 620583 ISJ%%CI?;I Block | 4o5 | 33 225011 08-0 (2)011 09-3

Grinding

Assembly-0H1 : -10- -10-
NBPO | SABAOH1 | 4'° B Special Block 2011-10-2 | 2011-10-3
049 190101 ]% MAJOR-Mar | 620584 Unit 9 5% |33 | 7 1

ing

Assembly-0H1 : -10- -10-
NBPO | SABAQHI | 7*° e Special Block 2011-10-2 | 2011-10-3
049 190102 lllpMAJOR Fit- | 620585 it 30 1730 | 33 | g 1
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BulET o] 4uE vgow xg Wold ofm
_I_?l_

N
o
o
fe
O
i
o
e
i
oo
Y
Y
x
B
i

ouT
CON
MATERI W
DRAWIN ASSY_THASSY_NEPIECE KIPIECE_P PROCEASSY BL AL GRA EIGH PIECE_DESCMACHIN PIECE_DI PROFILE_PRCFILE_
BLOCK_NO G_NO  PECE_NO s XT ND OSIMONSS  OCK DE THICK WIDTH LENGTH T_KGRIFTION  E_KIND VISION SIZE KIND
CNC-GA STEELPL
OH1L AN-01  B40 TiA 80HTA Panel  Port  Plat OHI11 114 80 37 120 17726843 A8 & ASS ATE PLATE
CNC-GA STEELPL
OH1L AN-01  B40 T7A 80HTA Panel Port  Plat OH1L 114 80 237 1201 17726843 AB S ASS ATE PLATE
F1101+129CNC-GA STEELPL
OH1L AM-03  B12 L14 80HTA Panel  Centerd Plat OH11  32DH32 40 200 110 464 5 ASS ATE PLATE
F1107-133 CNC-GA STEELPL
OH1L AM-03  B12 L14 80HTA Panel  Centerd Plat OH11 '32DH32 40 200 110 464 5 ASS ATE PLATE
CNC-GA STEELPL
OH1L AN-03 P34 TiA 80HTA Panel Port  Plat OH11.  32DH32 40 175 175 B87F1101-80 & ASS ATE PLATE
CNC-GA STEELPL
OH1L AM-03 P33 T7A 80HTA Panel Port  Plat OH11 32DH32 40 175 175 87F1107 5 ASS ATE PLATE
CNC-GA STEELPL
OH1L AN-03 P34 T7A 80HTA Panel Port  Plat OH11 32DH32 40 175 175 B7F1107+40 & ASS ATE PLATE
-GA STEELPL
OH1L AM-03 P33 TiA 80HTA Panel Port  Plat OH11 32DH32 40 175 175 &7F1101-40 & ASS ATE PLATE
STEELPL
OH1L AN-04  B24 L19A  B0HTA Panel Port  Plat OHI1 2ZAH32 30 300 180 7BF1102+454 PLASMA ASS ATE PLATE
STEELPL
OH1L AN-04  B24 L19A  B0HTA Panel Port  Plat OHI1 2ZAH32 30 300 180 7BF1106-484 PLASMA ASS ATE PLATE
STEELPL
OH1L AN-04 31 TiA 80HTA Panel Port  Plat OHI11  2ZAH32 30 95 70 12F1101-30 PLASMA ASS ATE PLATE
STEELPL
OH1L AN-04 31 TiA 80HTA Panel Port  Plat OHI11  2ZAH32 30 95 70 12F1101-30 PLASMA ASS ATE PLATE
STEELPL
OH1L AN-04 F2 TiA 80HTA Panel Port  Plat OHI11  2ZAH32 30 27 395 14526898 A/B PLASMA ASS ATE PLATE
STEELPL
OH1L AM-04 B35 TiA 80HTA Panel Port  Plat OHI11  2ZAH32 30 2738 1788 TBE4TC/L PLASMA ASS ATE PLATE
STEELPL
oHIL AN-04 331 Tin S0HTA _Papel _Port  Plat  OH11 _27AH32 30 2 20 _12F1101.30 PFLASKIA ASS ATE PLATE

Fig. 7 Block and member information
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Table 13 Member shape information

Code Description Code Description

A Base Plate M

Deck Beam

Bracket

Plate

Collar Plate

Stiffenrs

Ol O w

Pad PL, D.Pad
PL

Flat/Face

|

Frame

Carling

el

Piece Shell

Common piece

Angle

Other
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FLES AT 5 Y& vols BES wold] ¥ AL A BEE
& AAPSRAT BEE wold Nt FLIS AL T 5 gtk A
@ BEe Tle 2 A Hlole B S oA Y

Type Plant Plant Detail Type Description Quantity
Crane Hull Shop A 11Bay A Over Head Crane OHH-101, OHH-102, OHH-103 3
Crane Hull Shop A 11Bay B Semi Gantry Crane GCH-103, GCH-104, GCH-105 3
Machine Hull Shop A 11Bay A Plasma Cutting Machine PLS-109,110111112 3
Machine Hull Shop A 11Bay A Stripping Machine STM-101, 102 2
Machine Hull Shop A 11Bay A Edge Rounding Machine ERM-101,102 2
WorkCell Hull Shop A 11Bay B Assembly Stage Sub Assembly 1
Crane Hull Shop A 12Bay A COver Head Crane OHH-104, OHH-105, OHA-101 3
Crane Hull Shop A 12Bay B Semi Gantry Crane GCH-113, GCH-106 3
Machine Hull Shop A 12Bay A Plasma Cutting Machine PL5-107,108 2
Machine Hull Shop A 12Bay A Plasma Cutting Machine PLM-101, PLM-102 2
Machine Hull Shop A 12Bay A Gas Cutting Machine CGH-101 2
WorkCell Hull Shop A 12Bay B Assembly Stage Wid Assemnbly 1
Crane Hull Shop A 13Bay A Over Head Crane 0OHH-106, OHH-107, OHH-103 3
Crane Hull Shop A 138ay B Semi Gantry Crane EE:E% EE:%EQ EE:%ES 3
Machine Hull Shop A 13Bay A Bending Machine CNC PLASMA CUTTING M/C 3
Machine Hull Shop A 13Bay A Stripping Machine 5TM-101, 102 2
WorkCell Hull Shop A 13Bay B Line Heating Stage
WorkCell Hull Shop A 138ay B Assembly Stage Sub Assembly

Fig. 9 Resource information for H shipyard
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Fig. 11 Plane member process in Bayll, Bayl2 and Bayl3
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Fig. 12 Process progress sequence in hull shop A
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XML 27]rt= XMLEAE REE7] fste] AR BoE e As+=
std #4124, DTD(Document Type Definition)Rt} ZHZHo] FH3}
5 72E AFste NEE 72 ZY A7t a3ty

Wzeol wWgo] Pade, olF FPPe BA XMLE

XML 27]vl= B AAo| A AAZ XML HolHE Egstet &85

= Asolt. ol 44 raw datasle] Wl o] gHTE 27|nte 9
e me Aojd AT F=xo YeliA HEF A=< XML HeolE 7t A
AdEn. A B dFolAe 2L LA 2E B AR ALES)
= AERE A48t Algdeld dY AHEE JHEetal, olE ¢ 3<l

XML &4 02 Aeolag),

AEF oA I8 ARr=E A" ~7)ntE AHdta, Process, Product,

Resource® FA A 842 FASYTh =3 FErlx o=z AlEHolA
T8 A T8 SEAEe} Agroly e Hud F e AFuolE
T WX 2 Calendar, ResultWorkorder2 A&ttt AY ARQ4sE=
242 Jely &= Shipyard2 FA3A T Processs A A YA
A dAAGAHARE AAsSIH, Products 244 oA ALE3dl=
E2oly BAAHRE A Asla, Resourcers A4 A4 ALgEE
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Fig. 13 Shipyard standard schema model
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Table 14 Scheduling data structure

Level 0 Level 2

Process

Level 1 Level 3 Level 4 Level 5

Type
Process

HullNumber

String

BlockNumber

String

D

String

Name

String

StartDate

Date

FinishDate

Date

ZoneCode

String

WorkType

WorkType

HullNumber

String

1D

String

Name

String

WorkPackage

WorkPackage

HullNumber

String

D

String

Name

String

StagelD

String

StartDate

Date

FinishDate

Date

ManHour

Int

LocationType

String

WorkOrder

WorkOrder

HullNumber

String

ID

String

Name

String

StartDate

Date

FinishDate

Date

ManHour

Int

NextWorkOrder
D

String

Duration

String

ShopCode

String

EquipmentID

String

EquipmentTime

Int

Activity

Activity

D

String

ManHour

Int

Sequence

Int

43 AEAR 270} Ao

AEA R Product 27l AE AHEEHE B2
g o] 8k
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z3etdet. EFo ARAHE ABostd A RIEEA NN ALES=
E£5, HA9 D2 & NRAHEE F7F F JEE 3

EZ9 42 HullNumber, %2] olojtj= D, 252 F
Type, 2t B29] A} R EZ9] D& ParentlD, ZYE=Z9] H3
BlockNumber, £2¢9] 7§42l Count, F-A1¢l Weight, 2t £29] A}o]
Thickness, Length, Breadth® # 2|3l YelUi T

2Ae AHRAE EE23 nIsIAE RAe FA4L HullNumber,
HApel o wl AAEE HEZFS WHIEE BlockNumber, &%
BAo] &gsles AEHIEE MaterialNumber, A 2 T HIE
DrawingNumber, #2}¢] IDE ID, Bg}A(Bracket), 54 & Typel =
Aoaton, &9 FA 2 E59 IDE ParentlD®E, T&S, 77, 4o
S Z+Zt Weight, Thickness, Length®Z Aostity. =3k, Hxj
H &2l PieceNumberE 7 2|3} % o}

it
L =
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Table 15 Product data structure

Level 0 Level 1 Type

Block Block
ID String
Type String
ParentID String
BlockNumber String
Count Int
Weight Double
Thickness Double
Length Double
Breadth Double

Part Part
ID String
DrawingNumber String
BlockNumber String
MaterialNumber String
Type String
ParentID String
Weight Double
Thickness Double
Length Double
Breadth Double

44 AHIAR 270} A

Resource  z7|mtelA=  Z=HEAAA  Abgsts AWIAERS
Aolattt. Auk, thal, A 5 A4 FAHo 283 HuAREY IfF
IDE  o]&3}e]  EquipmentDZ Aottt  An|HRe FHE
EquipmentType, Anle] asdsts ~HAARBE  z+z Width, Length,
Weight, Area, Speed® A5t o, Anje] HXA4AE InstalledPlace=
Aottt
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Table 16 Resource data structure

Level 0 Level 1 Type

Resource Resource
EquipmentID String
EquipmentType String
Width Double
Length Double
Weight Double
Area Double
Speed Double
InstalledPlace String

45 7 8re] AR 27k He

Calendar 27|upol s AA ZXAzoA AAAZ A ALLs=
2YHARE Aofstth. &g @<l Dates Ho2 HosHon,
Mol I= WHWIE FactoryCode, =449 F

]

:‘o

al

= FLE AT LS
F7 Z-& WorkingDayAccuNum, 198 1FY 49z A4kegS o,
T2& WeekNumYear, 1'd FF¥9 FFol ©E =& HolidayCode,
FHEYe FF °lE< HolidayName, FFYLol 100%0l¥ 1, FFHo]
50%(tupdwt Z¥)olH 052 Aot dhvte] |42 HolidayFactor,
FRdo] ™I +2Z S HolidayAccuNum, 188 15Y 9=
AAEES wo] Fx2 WeekNumMonth & A )3ttt

AlEEoldS AFEr] felAe AAdelyrt Hasit meks B
ATNME BER AYPAF FF:d sFEte AR dHlE
ResultWorkOrderE  27|vl2 Astdt. weEbx],  WorkOrder<}
o372 HullNumber, ID,  StartDate,  FinishDate, = ManHour,
Quantity(E&#)E A3ttt
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Table 17 Calendar data structure

Level 0 Level 1 Type

Calendar Calendar
FactoryCode String
Date Date
WorkingDayAccuNum  Int
WeekNumYear Int
HolidayCode String
HolidayName String
HolidayFactor Double
WeekNumMonth Int

Table 18 ResultWorkOrder data structure

Level 0 Level 1 Type
ResultWorkOrder ResultWorkOrder

HullNumber String

D String

StartDate Date

FinishDate Date

ManHour Int

Quantity Int

2z dolEe T2 AAt AT vloE T2 AA 5L e
3} el ok & gtk

=
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Table 19 Comparison between shipyard data structures

Aoz Holy 7= AA

71& Heolg T+& AA

T AHAEES 271K
(WorkPackage, WorkOrder) A&
282 Fwst A st

=93

9 FE IAAGLS A
(Process, WorkType, WorkPackage,

WorkOrder) Als7+x2 &3}

493k
AER R G AAD AZ AT
3 9 =Y AAx: JAE 5T A

Aol A2l

k=3
= o &34Z< HolgE AF T

o A Ak &
2H|o] Ao i3k Zd‘i”—i‘t
= A5 =+ U
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Fig. 15 Business
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<<Business Component>>
Processinfo

IProcessinfo

-transferProcessDTO
-transferWorkTypeDTO
-transferWorkPackageDTO
-transferWorkOrderDTO

Fig. 16 Process information component diagram
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<<Business Component>>
ProcessMgr

IProcessMgr

-RequestProcess
-RequestWorkType
-RequestWorkPackage
-RequestWorkOrder
-RequestProduct
-RequestResource

Fig. 17 Process manager component diagram
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ZZ o] B AFo A= Standard data translatorE o] 83}
HEFHoZ AEHNA A" ZHagt XML e FH dHolHE
AARsE AS FHOR ST B dFE S35t 7L Standard data
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Adst= Aol Hasit. o]t Hlo]El= Elemente} Attribute=
o] Folxl dHolH =, HAZH ATHE Hskel ASHA dA Aol
27lu W&o AEREE 474 FAHAUHG. As FEE TS
zyzrel MAEe HASEH dA JlEHAE AX HolHE
ge Soto, EE 7HEE HolHEL AT 724 Bl
=Rl

npAg oz olet o] AT Fx8 dAZ®E EE HoHEE
ATz XML w42 A 2A EgslF= Aol Zasitt o
Ade BEE Jked HelEEel 27|v Fxe &3 EF
HA=AE A, dAgks Tl Azl XML &9
Y3t olet Z2 FAYES FAMA, 71E raw dataE AHEAFe] AAZE
713 S g AlEdE ol A" dguolHE Y & F

ML B ojZHAolde] HZES Hste] tid =HL2RH FLEA
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#F XML 2oz dolgE AAdst. 4= Holg e d5E Table
213} Table 2204 Holx <Qlar, Applicatione] A3 H 3}AS Fig.
_ N o
1894 Hola ot olEA H3 | AHE g5+ XML 234=<S Fig
1904 Holar gt}
Table 21 Input data from midterm scheduling
Key &M | 8% | WOP- WOD | 27| | Stat Date | Fmish | Qty | U/T | C/T
ik Date
N206SABAOR0120104 | N20 OR1 SABAOR0120104 | 29 2009-03-2 2009-04-3 20 1 20
6 0 0
N206SABAOR0120105 | N20 OR1 SABAOR0120105 | 29 2009-03-2 2009-04-3 130 1 130
6 0 0
N206SABAOR0120106 | N20 OR1 SABAOR0120106 | 29 2009-03-2 2009-04-3 200 1 200
6 0 0
N206SABAOR0130101 | N20 OR1 SABAOR0130101 | 29 2009-03-2 2009-04-3 50 1 50
6 0 0
N207SABA210310101 | N20 213 SABA210310101 30 2009-03-1 2009-04-2 204 0.07 | 16
7 3 4 8
N207SABA210310102 | N20 213 SABA210310102 30 2009-03-1 2009-04-2 178 0.01 | 2
7 3 4 1
N207SABA210310103 | N20 213 SABA210310103 30 2009-03-1 2009-04-2 178 0.10 | 18
7 3 4 1
N207SABA210310104 | N20 213 SABA210310104 | 30 2009-03-1 2009-04-2 178 0.02 | 5
7 3 4 8
N207SABA210310105 | N20 213 SABA210310105 30 2009-03-1 2009-04-2 1002 | 0.04 | 42
7 3 4 2
N207SABA210310106 | N20 213 SABA210310106 30 2009-03-1 2009-04-2 1002 | 0.33 | 331
7 3 4
N207SABA210310107 | N20 213 SABA210310107 | 30 2009-03-1 2009-04-2 1857 | 0.20 | 381
7 3 4 5
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Table 22 Input data from block structure

Block Parent Current Assy/Part Qty. Weight Area Size
213 213 213 *O0DK 1 0.003 0.032
*70SHA 1 5.101 54.898
*70SHB 1 38.798 366.602
*70SHBY 1 10.396 73.957
*60DK 1 12.013 143.29
213 213 OODK ADA21512 1 0.002 0.016 12.0 x 100 x 167
ADA21512 1 0.002 0.016 12.0 x 100 x 167
*TOTAL 2 0.003 0.032
20.0 x 2395 x
213 213 70SHBY 2R1 1 341 21.72
9109
16.0 x 2634 x
2R2 1 2.997 23.86
9157
2R4 1 2.126 13.539 20.0 x 2396 x5693
16.0 x 2627 x
2R5 1 1.864 14.838
5733
*TOTAL 4 10.396 73.957
213 213 70SHB *40GDA 1 6.239 73.688
*40GDB 1 4914 57.623
*40GDC 1 3.974 46.478
*AEA 1 0.943 8.997
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e Column) HOIEH 2270 NEP 008 il I g AL ? ‘HDul‘Numbe'
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Fig. 18 Operation of standard data translator
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r="1705" 10="87" Hame="" 3:a
T5AT Hame=""y

ALTOSL00" Name="
="$75ALT0510001" Hame=
F3ALT0510002" Name=

="2011-2-15" FinishDate="2011-3-21" ZoneCode="">

01" StartDate="2011-2-26" T
artDate="2011-2-26" Fin
Date="2011-2-26" Fi

=12011-3-5" Yank
ate="2011-3-5" Ma 8" NextorkOrder
ate="2011-3-5" Ma "27" Hextflorkz

" Locati

="{B20043"
Humber="NB20043"

poentTine="" />
prentTine="" />

<Noridrder Hu 170610003" Name="" 3zartDate="2011-2-26" FinishDate="2011-3-5" Ma ="13" Nextforkdr pnentTine="" /3
orDrder Ful F3ALT0510004" Name="" 5-artDate="2011-2-26" FinishDate="2011-3-5" ManHour="23" NextWork0rderIl: I
</orcackage>
</WorTypey
NoreType unber="NB20043" P5C" Name="">

<Horg? ber="NB20043"

fulLNuxber="NB20043" [1=

05100" Name="
FSCL70510001" Name=

02" StartDate="2011-2-15" T =12011-3-21"
5:artDate="2011-2-15" FinishDate="2011-3-21" I

<Horkorder

EquipnentTine="" />

30" Rextllor

</orgackager
</MoreTypey
</2roceasy
{?racess HullNumber="NB20043" Blociiumber="1707" F Hane="" 52 ="2011-2-9" FinishDate="2011-3-14" ZoneCode=""y
orkType HullNumber="NBPOD43" SC Name=""y
ore?ackage HullNumber="NBPOD43" #SC1707100" Name="" §: StartDate="2011-2-9" F. jate="2011-3-14" Manfour="24" LocationType=""y

CHoredrder FullNumber="NB20043" [T
</Norclackagey

#SC170710001" Name=" Date="2011-2-9" FinishDate="2011-3-14" ManHour="24" HextWork0z Duration="9" ShopCode="" EquipnentID="" EquipnentTine="" />

</WoreTypey
¢[2rocessy

Fig. 19 XML output from standard data translator
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Fig. 20 Simulation model of fabrication shop and sub assembly line
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Table 24 The target columns for data quality standards

4 AE F4 7= s A
71& 3
A | NULL #, &9 glo] &4 ol | e ZH @®
A sl oF 3t
+324 | €% YYYY-MM-DD ¥ej& F | Process, WorkPackage, WorkOrdere] | @
Faf of gt Z}zk9] StartDate, FinishDate
g4 . Z HeolEe D % | Z HelEe ID ¥ int, double S | O

=
Number= 7% #eElo] d4& | /M= Z2HE

foF it
He : o] EYdnt, Double) | WorkOrder-ID,StartDate,FinishDate | @

of g 8 WHAE TFslok Duration,ManHour,ShopCode
Ei= Block-ID, Count, Weight, Thickness,
Length, Breadth
Part-MaterialNumber,Weight,Breadth,
Thickness,Length,DrawingNumber

FLA | T5E doly glo] fY€3 & | BE HolEe 7E 7] FE ®
7}A oF

UdHA | HlolE Ho|EE 3t A2 H | Process-BlockNumber, StartDate, ®
Az} 7As) ok 3t) FinishDate

WorkPackage-StartDate,FinishDate
WorkOrder-StartDate,FinishDate
Block-BlockNumber,ID
Part-ParentID,BlockNumber

Uz ol B Zestdd sMol 4 Aolst ek B AT
At WA, dolE Ao A4 AFe ANSAT $HY AFe B
AUE d3e2 A5oAd, v & 248 B 32 o2
e slofof sk v gel Feol Wy 2
NULLgS] $Esk ZuG( "), 574 0’
o F WAL FEY AN F s el

W

_65_



KT T EET NN TN
— B : i N NoAWWgPT K WY T
ww%wMEww%&ﬁQWQQangMW%wﬂ%mﬁ ¥ E Y
A R R T es $EH TGP el
g F g p w0 %%vw%ﬁjvﬁrﬂi%%;ﬂ%ﬂ; W ow T
T o W op oz B 3%73;%&%1%4@ g T WHx mET B
T B g o E DT LRI IR BT g0
o X e W T T W TE P £ TR R = 5T g W
Wﬂmﬂiufﬁlmd; iliﬂﬂ._o noovmud;leﬂ;J call = W=7
= ATQ},L@%#}OL@L T8y KU T oy oo~ 2 = S
T A Mﬂmz@%&%ﬂzogﬁ%@ T
To ) —_ T — . TO
@@M%%#@aﬂwmWﬁ,%m.wATn%ﬁ;omm%ﬁwWWuraoﬂ% =
w;ﬂow_g_.oﬁaﬂmﬂﬂﬂsﬂ»&oﬂOTATEoD.E N M_,mMﬂLq_ovA moﬂrﬁ;
R = ﬂmﬂmz&rgﬂﬂ@ﬂﬁoaigm.%Vﬂ%%#%%% Iy
7;o‘mﬂ ,._tdl_.ia‘ul ‘Il]_,_AI LEO,U!O@M!EEO_ ‘UIEEM%WIM d_ﬂ‘mq..m
qu@o&thﬂﬂT‘maﬂﬂ}%ﬂ!o4&7%&;ovﬁ1ﬂmlmc_aiﬂv%qm@mﬂa
ﬂmggao_o%}_o_sa%.Mgﬂ%% FRX G L mpt R By
—_ ]_l Xﬁoz?ﬂyﬂm_‘ﬂi_/_v%D }E._Eﬁeﬂo_goﬂ‘_ ,.mﬁﬁ X@!dl,ur_._
Hodr.x%xﬁo%% _ @ﬂﬁx_.D%Ao,}@ﬂn%Mé%%ATqiaA
w2 ET g B X M BoLow g ey W R Ay o
R N ARl S H K P WEREE DT g
a RT A I S O N N N P ol
qT T N oo i o 9 ok E o W o N MR T X e W
m oy K U 77 o N oy Eﬁa
é}é.ﬂtlln_og C_Earawsimﬂarmo%ovovﬁﬂzl p R o
PR ETETTL by pzr Rt B E LIS AN
R - T o m o T Hxp@EAALEY RS E iy B
gﬂ%a;ka_@mﬂ#wwltgzxf%ﬂmw@@aw@&% T T o
ﬁgemuzurm%é@ﬂ ﬁouwﬂﬂﬂ%_zfiﬁAm_d%_zﬂgﬁm{%%
HfuTgooﬁE%Bﬂauw_wo_‘_aHLa,_tmmﬂ%ﬂwgez?ioW&aﬁu%ﬂLﬁﬂﬁWc_aﬁwi
%@@.%%%ﬂ,@%i__owﬂ_wwﬂ%ﬁi%MM%MM&M%W%WH%MM
el R W arz.}arVﬁﬂWau Ty S wm MR J N
o#oﬂlﬁl_/mi, ) M N @.]Hﬁaovﬁaqui o 2ol X N
_ T oo ® = A .o F il oo O W
__ﬂ%xi%ﬂﬂ%%%wwmw;ﬁ Mw%ﬂu%%ﬂlaaﬂjm%&ﬂauw;c_aa_e
STHET TR s S EART ME LB B
By o AR o T T

_66_



stsieh.

X33

=
=

FAIA A AL

%
JEH e
= TS
LA %_ o
6.2.
3 4 W7t 7=

B o
LLEA%H NE]
o 0
ﬁaf oﬁa.qﬁw‘@ﬁo
No qoﬂ;w,go T N
N BR }%ﬁ]omﬂqo
o M _z_ﬁb%x%d%@yﬂm«
= il Ny o o~ o w X X o o o] R
D o o w <X TR IR
T ﬂcwﬂrwﬁ%ﬂﬁﬂ%ﬂﬂ}fﬂmﬁg
& X T N N o b
L TE &E@tmﬂ%&%Eﬂ%ﬂ%t%fr@oq
- g ]T T T = Nlo . ok B 3 XM op 0
el EO g o ThH ,:,._ o ‘UI o — e 0?._ = = R
) éi%%ﬂiﬂﬂ wm«maﬁre)gxﬂﬂ
= ogm_lcyﬂma ﬁ%%@&ﬂwﬁ ~
oy w op i Njo oy N & @. % g % X % m_v m,wﬂ T ob
3 10 avaaL;o RO N o L;ﬂovd T o £ o L
= of 507 gﬂlhjlmo 7nnu| .P.aL
o T ﬂng T = T X Llﬂcgaﬂ
oy~ 1®LA SR =
A B gy i G ~ 5 O o
= ot ™ 7oE._o S o X
i T oY BN X o £ - 2o S T
i ﬂmoﬁzoﬂvumomﬁﬁ}dr.o_. 2 Vo X
- yq},&g 3 W o %
X 5 %@é]. SR N 9
o 7 2 T T LeE R
g <P T iy o T M i i < B HV N w T < H
wﬁoﬁﬂ@&%.égnﬂ% %ﬂ&nwu o
muliﬁ%ﬂzﬁﬁﬁﬂviﬁﬂl@ﬁ#A@@H%
= o i = Ll Mo =T = of Il = B Hia O
.%aﬁmﬂufo)gmokx mo%lcm_ﬂgA},a%
wq@%W%@ﬂMﬂﬂ47@&Waﬁma
— © ! 55 2 < ]oqﬂ
%V?%M%H@Wﬂ”@@ﬂ% mMﬂwuyuma
o o X = = > o o n 3 o -
uﬂaﬂm& ?&L;ao% ooow ,ﬁwdmx
T émid:ﬂ% o Hgﬁ@%]s%
To &a W ol m o+ E_.% ol n% = < o DU W go A=
g@%@ﬁ.@%@}@@.m%% %m:gmum
=B Eﬁo %%ﬂc JA__].
B oo 2 5 mEm«xﬁ qoear
oy %m%_ma}ﬂﬁxmx
T e oo < ~ 0 E.Lm
;omﬂ}u/@i G To
2 B ol o 5
7@&;.5&

- 67 -



Ltﬂ%ﬁmﬂ%m«%
X — X .oa mH
A
=58 = 2 & 5 .
a |
B T X 35 < N ©
T T o &
ol > M2 T
R I
© E.# m oy it i ° mw o
N N =) g %_o; oo B o Ny
- ﬂ = S g o - ol o N
< ¥ ® | 5 5 2 T xR TS
=3 B S 7 LQL.V =2 J._U ﬁ I~ ™o ﬂlml .vh ‘mE
ﬁ =] m g « & o P H__E =) (=
% 2 | # ] = g RN o T
¥ W D 5 ‘o T VEr g T ooy o W
=57 W oy Wy L o B o
© m =y ,_.Am W T % M‘Uw T %
- _ = e
(=8l = = o g 9 —y SI ;OO ﬂ _— =
o p ® | & 57§ z No g0 = ® T X
T IS ) S¢2 o 4N T T
= = E — © %o op o = Mrmo iy Eﬁ N
= [a\] —_
\ W\_ . M _ 8 | B () % < AN ihy
S A S . o ™M+ ® N o
—— M o bb & o >
= wﬂm T A~ " W on
P T LR "
ﬁo MM w N TH =~ ‘UI
%ﬁa%ngﬂ
o O N ~
o WL R X ) % ia
- Y H T ~ i
L - R
No B B0 " H W R

BED
10

|

)

S
A 7ol A

B

H 29 Row

-
At

2 ZF A
Aot} uehA

_68_

gol 1°] =

<

Bl

o
, o9k & AHP R4 HlA Fa3 A AE7t

2 IAG7MA T



f
o2l
QL
2
£
N
=3
Ay

o] AEI}EC] HrE ARE 7zt AE ¥ FES A
1 B7toll A AEE ASH =223 dad A w3k A d#
A %=(Consistency Index; CDE & & glth.

Autzoz (I 2 0.1 o]4o] = &
At Cle o2 A3 2ol & 4 Ytk

H

o,

lmr -n
= o)
714 & Ao, ne FHo| HAYREFHECE nxn FB [A]
s} nx 1 7FEX @Eﬂ[T%- ot M2 n x 1 7FEAH3E [Rlo] 4
FE) olu), FEAE PP FAHQLE 9 HFERZ ol &3ty & (2
o o] A & T & Urk

_ (R, R R,
'}'r.':ﬂx —(ﬁ‘l‘ F:-'_ vt T—)J.'f?‘l (2)

2 dAFolAs olek o] F3t C ol 0.0174= 0.1 Bt} Z7] el
A P g rte] tisfA =24 dad /A 2 ARAES 7HA s

3_:)__
S A 5 vk AFHOE WHF AE ¥ 7HFHE Table 27 2

2] Z JFEFe wel A x| Uik FLEE A®RJ), BQ),
CHE HE Wil o]o] wet T 7FEXW)IE ths 237 Zo] 4t

Gl

W= Z Zo T H% x oY kW A|ES JEE| -
k=1

_69_



Table 25 Comparison between indicators - Matrix(D
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