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Quality Verification of Legacy Data of Manufacturing Information System

to Improve Results of Shipyard Manufacturing Logistics Simulation

Jonghak Lee'- Philippe Lee?- Kyungwon Yoon'- Jong—Ho Nem'"
Division of Naval Architecture and Ocean Systems Engineering, Korea Maritime and Ocean University, Busan, Korea'
PLM Research Lab,, Xinnos Co, Ltd, Seoul, Korea®

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

Unlike other mass production in small variety, shipbuilding process is a project—based method in single variety, which causes
unpredictable volatility in the planning system, In shipyards, series of manufacturing processes from fabrication to erection is
sequentially carried out, In order to predict unfavorable changes such as overload or low load of working volume, computerized
simulation has been being gradually adopted, The data used in the simulation are processed from the database of the main scheduling
and planning system, Thus the quality of those data is very crucial for the meaningful results, Unfortunately, research on the verification
of data quality is very rare and hardly known to the authors, In this work, using the database of scheduling and product information
system of a large domestic shipyard, the data required for the simulation are qualitatively analyzed and verified,

Keywords : Simulation(A|Z2|0|4), Database of planning and management system(AAZIZ|A|AE HO|EH|0|A), Shipyard(ZRAA),
Quality verification(EAZ4%), Data standard(XAI2HZ3})
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Table 1 Detailed quality standard

ualit . . -
Quality Detailed Quality Standards Description
standards
Individual completeness Required column has no missing values.
Completeness . The column value must always be present, depending on the
P Conditions completeness u vai . W y” P » depending
conditions.
Range validity The value of this column must exist within a given range.
Validity Date validity If the column value is a date type, column of type shall have a valid
date values.
Type validity Column must have a value that matches the defined format.
Precedence relationships If a value of multiple columns is in precedence relationships, it must
accuracy abide by these rules.
Calculation/aggregation If a value of a column is calculated value of columns, the value must
Accuracy
accuracy be accurate.
The generation, collection, and the rate of Information must to be
Recency L
maintained.
Single unigueness Column must have a unique value.
Uniqueness . . The column values in accordance with the work conditions have to be
Conditions unigueness .
unique.
) If column is used to integrate the code, its reference integrity must be
Code consistency o
maintained.
. N . If column values are in the reference relationship between the tables,
Consistency Referential integrity : T )
it should maintain its integrity.
Data flow If the data generated or processed is moved, all associated data
consistency should be consistent.
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Table 2 Example of preliminary master planning of shipbuilding

Hull No. Erection Fabrication F?prioation Assembly /l-\slsembly Pain?ilr?gcgtart Pg:r?:?rl:g
Block Start Date Finish Date Start Date Finish Date Date Finish Date
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
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Table 3 Piece shape codes

Code Description Code Description
A Base plate M Deck beam
B Bracket P Plate
C Collar plate S Stiffeners
D Pad PL, D.Pad PL W/F Flat/Face
F Frame X Carling
R Piece shell Y Common piece
L Angle E Other
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Table 5 Product data structure

Level O Level 1 Type
Block Block
ID String
Type String
ParentlD 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
ParentlD String
Weight Double
Thickness Double
Length Double
Breadth Double

5.2 A4 MAEIEIAIAS0] HE HA w

2 of0ME Hlolel ZRFIC| B CHEM! A2 XIFA

Ql Hlojef ERFICE X} & 7|8 (Lee, et al., 2009)2 Et=5t
Table 4 Resource data structure 0f Cl0[E{Z BAISIIC) TI0[E] AA BA2 J| T JiX| dkst
Level 0 Level 1 Type O ZXgWslyct HA, Ho[Ef Eo|E2| 2t AE HE 2FsA
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FquipmentID String A2 1510 HolEe| ERS Holshs wAlolct MAE F2
EquipmentType String ARHEE TE5I04 ool Zzmlal 2M8 E510] 0[F0
Width Double Zlch Zzolld 2ME 2leh HI% %’é_ﬂ—’f—% E—’-:j =27 —’i—
2 AlZ2olM 751 3 Zajol| ofx|= FE=dE Defsto] MEst
-engtn Double %k T2Im UM BAEH FAL MARIAARS| HOEIS 5
Weight Double Alg2lokd T8 o 2ol ojxls dakiol wap Zaujel
Area Double of thatg FEsiict J2fslol MR B 71E Y Zaulely
Speed Double CjAK2 Table 62} 20| M3i%ct
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Table 6 Targets for data quality standards

Quality Standards Detailed Quality Standards Targets HS
Completeness Value should always be present without All Columns @
no spaces and Null value.
) ) Process—ID, StartDate, FinishDate
Date : Must comply with type of WorkPackage—-ID, StartDate, FinishDate,
YYYY-MM-DD.
Format : Must comply with format of ManHour @
T Pl WorkOrder-ID, StartDate, FinishDate ®
- standards—digit for ID and Number of )
Validity cach table Duration, ManHour, ShopCode
) . Block—ID, Count, Weight, Thickness, ®
Range : Must comply with allowable
range for types of data(int and Length, Breadth
double) Part—-MaterialNumber, Weight, Breadth,
’ Thickness, Length, DrawingNumber
. Must have a unigue value without . )

Unigueness duplicate data. The primary key values in all tables ®

Process—BlockNumber, StartDate,

FinishDate

Consistenc Shall seamless connectivity between WorkPackage—StartDate, FinishDate ®

y the data and the reference table. WorkOrder—StartDate, FinishDate

Block—BlockNumber, 1D
Part—ParentID, BlockNumber
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Table 7 Comparison between Indicators: matrix(l)
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Fig. 3 Importance estimation by AHP method

Decision Target Indicators|importance of|Importance of| Impact on Impact on | Relationship with
Standard [Standard Indicators table column simulation scheduling other tables
Importance of table 1 0.5 0.25 0.25 1
Importance of column 2 1 0.33 0.33 3
Importance Impact on simulation 4 3 1 1 4
Impact on scheduling 4 3 1 1 4
Relationship with other tables 1 0.33 0.25 0.25 1
Column's sum 12 7.83 2.83 2.83 13
Table 8 Comparison between Indicators
Target Indicators | Importance | Importance | Impact on Impact on | Relationship with Row's
Standard Indicators of table of column simulation | scheduling other tables average
Importance of table 0.083333 0.063857 0.088339 0.088339 0.076923 0.080158
Importance of column 0.166667 0.127714 0.116608 0.116608 0.230769 0.151673
Impact on simulation 0.333333 0.383142 0.353357 0.353357 0.307692 0.346176
Impact on scheduling 0.333333 0.383142 0.353357 0.353357 0.307692 0.346176
Relationship with other tables 0.083333 0.042146 0.088339 0.088339 0.076923 0.075816
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2, nxn & [Al2hn x 1 7ISA| FE[T]E S51H M22 n olef Zo| ZY H2 ALl w2} x|Fol| et SRES
x 1 71BHEE [R]o| AFHEICE ofmf, 7IEHEfZo| THQ A(3), B(2), C(1)2 &5 oizict olof wa}l Z§ 7EExI(W) S
&R, LR IBX Ty, T,5 018510 & (22 0| E cl2nt Zo| AEsic)
E
R R, R, W =), (S2=8F Xahe ke 2ol 7187) - (9)
Amax = 71+ 72+---+ T /n ¥ k=1

(
2 ool MEE Ol 22 0.017424 0.1 Boh AP B2 () A
of X|& Z+ BlwEriof cisiA =21y L2 R4l & MzRldE '

JIR|D g Helat 4= Uct HEMOR ANEHXE E I1E -
3} 2t
X|= Table 92} 2T,
Table 9 Final weighting factors for indicators =L = 275 4
gnting =RE) = Tade g 9B Fas W
Indicators Final weight Sequence n
Importace of table 0.1 1 Z w,e;
Importance of column 0.2 2 M eF8(F) = - 773
Impact on simulation 0.3 3) N w,
Impact on scheduling 0.3 (4) =t
Relationship with other tables 0.1 (5) Mr ZERXE(D) = (1— E) » 100

Table 10 Result of integrated data quality for one line

Importance Total Error Error rate Weighted
Table Column Rules Total count count for rules error rate
W@ WO yeighiow)| ™) | E) | (ENx100) | WEMNx100)
BlockNumber |, ®, ®| C | A|A|A|A 2.8 1088 25 2.30% 6.43%
Process ID @, 06, 6 C|A|A|A|B 2.7 1088 15 1.38% 3.72%
StartDate |, @, ® C|B|B|A| A 2.3 1088 13 1.19% 2.75%
FinishDate |, @, ® C | B |B|A|A 2.3 1088 13 1.19% 2.75%
WorkType ID @, 0® G C|B|B|A|B 2.2 2103 32 1.52% 3.35%
ID @, 0, 6B|A|A|B|B 2.5 4253 22 0.52% 1.29%
Work StartDate |, @, ® B|B|A|A| A 2.7 4253 49 1.15% 3.11%
Package FinishDate |, @, ® B |B|A| A | A 2.7 4253 37 0.87% 2.35%
ManHour ®, @ |B|B|A|A|A 2.7 4253 8 0.19% 0.51%
ID @D, 0, 6 AAA|A|B 2.9 8702 57 0.66% 1.90%
StartDate |, @, ® A|A|A|A|A 3 8702 165 1.90% 5.69%
WorkOrder| FinishDate |, @, ®| A | A|A|A|A 3 8702 154 1.77% 5.31%
ManHour ®,® |[A|B|A|AA 2.8 8702 1 0.01% 0.03%
Duration M, @ |A|B|A|A|B 2.7 8702 42 0.48% 1.30%
ID D, 6AA|A|AA 3 94432 0 0.00% 0.00%
Block BlockNumber |, ®, ® A|A|A|A|A 3 94432 13 0.01% 0.04%
Count M, @® |A|B|A|A|B 2.7 94432 44 0.05% 0.13%
D @, 6 |[A|JA|A|A|A 3 1769426 1 0.00% 0.00%
DrawingNumber| @, ® |A|B|B|B|C 2 1769426 | 36058 2.04% 4.08%
BlockNumber |, ®, ® A|A|A|A|A 3 1769426 | 112 0.01% 0.02%
Part MaterialNumber| M, ® |A|B|B|B|C 2 1769426 | 73920 4.18% 8.36%
Weight ®,® |[A|B|A|A|B 2.7 1769426 4 0.00% 0.00%
Thickness M, @ |A|/B|A|B|B 2.4 1769426 0 0.00% 0.00%
Length ®»,® |[A|B|A|B|B 2.4 1769426 22 0.00% 0.00%
Breadth ®, @ |A|B|A|B|B 2.4 1769426 34 0.00% 0.00%
Weighted average o MNEY N Total weighted
error rate 0.806% Xw XN 2E « 100 error rate
Quality scores 99.194% 65.9 |14505681|110841 0.76% 53.12%
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