PISSN:1225-1143, Vol, 50, No, 4, pp. 262—271, August 2013
eISSN:2287-7355, http://dx.doi.org/10.3744/SNAK 2013.50,4.262

etz Mstal=2 )

Journal of the Society of Naval Architects of Korea

DHI 7|7|5 &2st =M AMAL AlSH7|E] X|&
A|AE] Jjdt ; Didiglol et ARIE SAO

gols{ - S - iy |- 2HS o=t AEA
MNEostn =Maiotastayf

MELS SHUFA|AEILSI _—rL_)l\_Z
QlerBYHZLE AMsHaF
Adtisin xMsiTEs

Development of Shipbuilding Execution Scheduling Support System
using Mobile Device : A Case Study for a Panel Block Assembly Shop

Inhyuck Hwang'- Jungkyu Song'- Myunggi Back'- Cheolho Ryu®- Kwangkook Lee* T -Jong Gye Shin'2
Dept, of Naval Architecture and Ocean Engineering, Seoul National Universit\/

Research Institute of Marine Systems Engineering, Seoul National Universny2

Dept, of Naval Architecture and Ocean Engineering, Inha Technical College3

Dept, of Naval Architecture and Ocean IT Engineering, Kyungnam University*

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,

Owing to the development of mobile communication technology during the last a few years, the number of users of mobile devices such
as the smartphone and the tablet PC has increased rapidly, As a result, the range of applications of the mobile devices has also been
greatly expanded from an application for the convenience of daily life to an application for assisting the operations of industrial fields,
Especially, portability of mobile devices can provide great help in collecting and using information on the production site, In shipbuilding
production processes, it is difficult to collect changes of circumstance in the field and reflect the changes to schedule due to the low
production automation rate and frequent changes in schedule, In this study, we propose a system to solve the problems of shipbuilding
production processes such as the ones described above by using mobile devices, First of all, we organize the production information
and production processes of the panel line through the analysis of shipyard panel line operations, Next, we have developed a system
that can support the production execution plan of the panel line and monitor the production processes in the field, The system was
developed utilizing application virtualization to allow access to the system from various platforms of mobile devices and PC’s, The
system was implemented using 0oCBD methodology considering the future expansion of the system and ease of maintenance,

Keywords : Shipbuilding execution schedule(Z=M AMAH ABHA|IZ]) - Manufacturing execution system(MES,  H|IZRABHAIAE! — Application
virtualization(OHZ2[AI0 | 7143, Smart work(ADIE 43)
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Fig. 1 Analysis of execution scheduling data in shipyard
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Table 1 Description of panel line process in shipyard

Process Description
Tack Process of making main plate out of
Welding plates and tap pieces by tack welding
Top-side Process of welding top side of the
SAW main plate by submerged arc welding
Tumn over Process of turning the main plate over
to weld its back side
Back-side Process of welding the back side of
SAW the main plate by submerged arc welding
NC Marking Process of markmg thg Imargm line
and stiffener position
Process of removing tap pieces
Cutting attached at the tack welding process
and checking welded pieces
Process of temporarily attaching
Fit-up stiffeners on the main plate
by tack welding
Stiffener Process of welding stiffeners
Welding on the main plate
. Process of checking welded pieces,
Finish . ) .
grinding welding zone, and removing slag

A 2lole] SHE IA FH MM ST B4R £E5F 5H
o= LiHct Fo MM ZXE Tack Welding, Top-side SAW,
Turn over, Back-side SAW, NC Marking, Cutting &82Z +

M

ME|p BZ| 2E ZXe Fit-up 28, Stiffener Welding,
Finish2 TA=0f ACt ZH 34oi| CHeh MH2 Table 11t 2k
Ed 2iolel 3ME oA olgst dllel 3oz A=, =M
29| Xz| S|} M| S2of Mk =l w2} sl SXe
02 7He| WY SHOZ L[ STt M SHe| 582
o

LH3ICE Fig. 2= el gl 2iele| 3T 358 EoiE

Tack Top-side Turn over Back-side NC
Welding SAW SAW Marking
.. Stiffener . .
Finish <:| Welding <:| Fit-up <:| Cutting @

Fig. 2 Manufacturing process of panel line in shipyard
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Fig. 3 Configuration of shipyard execution scheduling
support system
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ES_EuecutionSchedulingCase

DetailExecution Scheduling_Resource

EnecutionSchedulingCaselD:

ProductTracking| D: warchar([50)
ResourcelD: varchar[30]
Rewision: varchar(30]

warchar[30) |

Description: warchar[200]
ConfirmedDate: datetime
CreatingUser|D: warchar [20]

Name: varchar[20)

‘Warking StartDate:

ConfirmingUser D warchar [20)
Usage: varchar[20]
CreatedDate: datetime
ShopID: varchar[30]

‘WorkingEndDate: datetime

datetime

|——el—

CO_Occupy

2

CR_Arangement Shop

]

ShoplD: varchar([50]

shopDesc: varchar [B0)
length: numeric[B,1]
breadth: numeric(G.1]
point: numeric(5,1]
point'r’: numeric([B,1]
area: numeric [10,1]
isDummy: CHAR([1)
shopType: CHAR([1)

shopName: varchar[30]

CO_Activity

CC_ProductTracking

CR_Transporter

ResourcelD: varchar[30)
Rewision: warchar[50]

CapacityTonage: integer
Maker: varchar[20]
MaxSpeed: integer
MeanSpeed: integer
Type: integer
PurchasedDate: datetime

ProductTrackinglD: varchar[50)

ActualStartDate: datetime
ActualFinishDate: datetime
ActualDuration: bigint
ActualbiH: bigint
ActualProgress: bigint

CreatedDate: datetime

|
e

Detail Evecution Scheduling|D: varchar 50)

TeamWoarking ProgressInformation: varchar [200)

ES_DetailErecution Scheduling

Detail Erecution SchedulinglD: varchar[50]

Name: varchar[20]

Plarn Duration: bigint
PlarbdH: bigint
ShoplD: varchar [50]

activity|D: varchar[50]

activity| D: warchar[50]

point: numeric(B,1)
point: rumeric(B,1)
rotation: rumeric[3.0]
isOccupied: CHAR[1)
ShoplD: warchar([10] T T

o

‘WorkType: warchar[20]
Activity Description: varchar [200)
‘Work Description: warchar[200]
Name: varchar[20]

ActivityType: warchar[20]

Execution SchedulingCase|D: varchar[30]
FlanStart Date: datetime

ManFlnishDate: datetime

‘WorkingDate: datetime
‘Work StateType: integer
‘Work Comment: warchar[200]

Activity_FProduct

Activity Sequence

Nestdctivity|D: warchar [50)
Predetivity |D: varchar 50)

CO_Activity Relation

ParentActivitg|D: varchar [G0]
ChildActivity 1D: varchar[G0)

activity|D: varchar(50]

Detail Enecution Scheduling |D: warchar [50)
Product 1D: warchar[50]

Revision: varchar[30)

Type: CHAR[1)
“oll:raal

relationType: CHAR[Z)
LAG: numeric([3,0]
pitch; numeric(3,0]
location Code: CHAR[3)

locationType: CHAR(1)

Wol2: real
“ol3: rea

ol Unit: warchar [20)
Wol2Urnit: warchar [20)
“ol3Unit: varchar [20)

CR_Resource

ResourcelD: varchar[30)
Rewision: warchar[50]

CR_Worker

ResourcelD: varchar[30)]
Rewvisiar: varchar [50)

Type: varchar [20)
‘WorkerMumber: integer

Deseription: varchar[200]
Location: warchar[20]
Name: varchar[20]

Type: integer

CR_Machine

ResourcelD: warchar[30]
Rewision: varchar[50)

ImageType: varchar(40)
ImagePath: varchar[200]
ShoplD: varchar [B0)

Capacity: real

Maker: varchar[20]

Type: varchar [20)
PurchasedDate: datetime
Description: warchar[200]

Length: real LocatedFactory Name: varchar [20]
Breadth: real
CP_Shi
+ Fshp
| Product|D: warchar[30]

Revision: warchar[30]

HullNumber: warchar [20]
Owrer: warchar[20]
Class: warchar [20)
Description: varchar [20]
Ship Size: warchar[20)
ShipType: integer
Nationality: warchar[20]
EngineType: warchar[20]
EngineSpeed: real

GT: real

CGET: real

CP_Product Sequence

Parent ProductID: warchar([30]
Child Product 1D: warchar[50]
Parert Revision: varchar[50)
Child Revision: varchar [50)

CP_Product % g

Product|D: warchar[30]
Rewvision: warchar[30]

L

L Frice: real

sreal

B: real CP_Membear

%;:;ailnteger F'roc_IL,!ctlD: varchar[50]
Area: bigint Rewision: warchar[30]
ImagePath: varchar[200) Type: integer

ImageType: varchar[40)] _’_re'_ Weight: real

Waight: real MemberMumber: varchar 20)

Location: warchar[50)
COG: warchar[20)

Material: warchar [20]
Quantity: integer

Black Number: warchar[20]
HullNumber: char[18)
MarkingLength: integer
CuttingLength: integer
Serap: integer
Thicknass: integer
Distance: integer
Curv1: integer

Curv2: integer

Curv3: integer
Checked: intager

CP_Block

Product|D: warchar[30)]
Rewision: warchar[30]

BlockNumber: warchar[20]
BlockType: integer

HullNumber: varchar[20)
Station: warchar[20]

‘Weight: real

Essential Particular: warchar[20]

Fig. 4 Data base of execution support system for shipyard panel line using ER—diagram

Table 2 Description of data

base major table composed execution support system for shipyard panel line

View Table Name Table Description View Table Name Table Description
Execution Management of execution Activity Management of activity data
Scheduling Case | scheduling case in shipyard generated before the production
Execution Detail Management of detail N Activity Management of information
Schedule Execution execution Schedu“ng AC.UVIty Sequence related aCItIVIty dgflnlng the
View Scheduling composing the case View seqguential relationship.
M ‘ q Activit Management of information
Product Tracking akrl]age(lj“nentlo pro |u|9t Relatio);w related activity defining upper
tracking data in panel fine and lower relationship
Management of resource Management of product common
Resource ) ) Product ) o
common data in panel line information in product
Management of worker data , Management of ship data
Worker Ship .
composed the resource. Product composing the product.
Management of machine View Block Management of block data
Machine data composed the composing the product.
Resource
: resource. Management of member data
View Member .
Management of Transporter composing the product.
Transporter data composed Activity Connection information between
the resource. ) Product activity and product
Connecti Detail
Management of Shop data on View © al. Connection information between
Shop ) . Scheduling . )
composing multiple resource RESOUICE detail scheduling and resource
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