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A study on the Production Process Management

Support System for Shipyard based on Smartwork

Hyoung Seok Oh

Department of Naval Architecture and Ocean System Engineering

Graduate School of Korea Maritime University

Abstract

Since the recent global economic crisis, shipbuilding and ocean
engineering industry has been making effort to have the higher
competitiveness via an introduction of a smarktwork technology. In this
study, the mobile office concept as the smartwork system was applied to
the production process management of shipyard using mobile devices
such as smart phones and tablet PCs. In order to successfully apply the
mobile office to shipyards, the appropriate smartwork system for the
production process management of shipyard was analysed. The mobile
office system was designed using CBD(Component Based Development)
methodology based on this analysis and developed with consideration of
the expansion of the system and the ease of maintenance. The
developed system is able to improve the efficiency of the production
process management by processing the production data in real time and

grasping the accurate process status.
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22 AUlE 93
221 2~UES 3 A9

2tEQ A& AR FAl7]E(Information and Communication Technology) L
A2 zets 7vtez F2A7F AR 8l 3k AleF glo] dsta AwF
Al dddezA AAE g & = A= dF WAl (Lee and Lee, 2011).

L
1
sRtEYE §@dE 2T ko e AN 4TE FAsE A9y,

A4 de S %—‘%Eixﬂé 2 AH 5L Auste 2 =
A Qo] THE AHG o] &3l MEZY So8 TRHECkFg 21).

/.-—..\

C/ Smart Work

y

r‘*{——' s®
'|‘— S——

oS E ¥oNa

Smart Work Technology

Current Technology Application Technology Wireless Telecomm. Technology
Legacy Biz. Application, HTTR SUEA, LBS, CCTV v LTE, Bluetooth, RFID, NFC, ««.

Fig. 2.1 Definition of Smart Work (Oh, 2011)
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Table 2.1 Example of introduction for Mobile Office
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Table 3.1 Sample of Requirements definition

ID °|& A 8 | #EA
- AgARRgE 449 A9a%e =3, 774, .
A
4AE T 5 ;"j
A
el |- YA A YU Y BE B3 23 J‘;’
A 3
R008 A3 | g 7% ;}
X 7
#e |- AHEAVE H2E FH O sty A A b o e
B [A94™, WorkType, ActivityType, 2] E]L}L
A
A3} Type, 47, Z4ds olth
SHEAE AAAIAG S =3 5 ek
Gk
_ AB 3 =] Al 3 §]ud‘ s Q) X s A}
a2t AAG AR (APAGHS/AHL A, A9 A A,
ivi AP A B A /& A
43 /WorkType/ Activity Type/ 3 Al M 5878 / S ™ Aoy
R0O09 43 S/EHHE/EANE/Z5EdH/ dndH/ AY 715 214
= A 4
| AR Tl glojok k.
Zx3] A Ak
- BABYAE Y] HAAHYRE Mol }
A
M AFAANAE ABE 5+ Aofof o a]
act11 DHIAN ¥ A= IS zg,u|¢/
Manager System Worker
®
Activitylnitisl Activitylnitial
Z2a9
SHAY ¢ A= =5 - P g o g —( YT A % A= EFE FH )
- - =
SR mE f e
DEET HES

Fig. 3.2 Activity Diagram of Work and Performance Information
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Table 3.2 Description of usecase for execution scheduling information

ID U001 fF2A ol 21 APAY AR =3
EE A, A A, AR
Az 1. A28 27321 Aeldor 3},
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o % 252 Ao
2. DBell AH&A7E e FA4 H
NEsE z3] Extol| sFsts APAF
e ARE aAste] 35,
3. I5% AIAY HERE List
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£ g
)i] 3l © j sp o
A AE P A 2~" YL
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Fig. 3.4 Sequence Diagram for inquire of execution scheduling
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oF7IE A FoldA N AHEA &7 AE FE S0 AR 27] oprH
A& Aot 283 AHEAF JIEHol 2 AA|, =y 2 A 2d Ao, uj=
Uz AXJES 4oE ZTFdth(Park et al, 2008).

2 Al="e) ol7|E A= Fig. 359 #Zo] FEo|AE Tierst £F4 AW
Tier, dlo]Elwlo] 2 Tiere} Zeto]|AE Layer, ¥ AJHl2 Layer, &£F4 Layer,
dl o] Efmlo] 2 Layere] 3719] Tiers} 4712 LayerZ FA T Ab&2F sde #
got= YOI E Layer 2 Tiere A3AE AKX 3 A AR 235 F3h3}
AL, AAAA, AA, AAEE, A9 5o A 8 A AR, aga
Ay AR x3], A4, 74, AHAE FYIH. EFA AW Tiere FeHoldd
E Tier®} &FA4 Layer® 9Z2<S A Fdt= PAIRI2 Layerot A2=H9] 7]53
Jd FES APste £FA4 Layer®2 FAEHO] Atk YA HI22= SOAP(Simple
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Fig. 3.5 Architecture of System
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class 30l 24 uum:u/

<ssereen=> 210 S | =oweEj <zsoreens> A AN B T3 Bt
2=l B mEoiol gy |- Z3: Buton
T i) = - ZEEEE% Buten
+ EIEEE !l"‘l‘.ﬂﬁi{sﬂing, string) | boolean || + WBWEI=F ZTECdate sring): Qg)ﬂﬁ z=List]
<sinputform>> =10l B Yot & <cinput form=> AN 2& Ay B | CEPEE-TE-E]
- AEEE! sting | - =i combobox | & E{“__‘: string
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- EEE=Ent

ZEEZ int
EEE=: sting

Fig. 3.6 Screen move map and Screen class diagram
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Fig. 3.7 Screen prototype
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<l + =M D) string
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it DateTime
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Fig. 3.8 Business object model of execution scheduling

information
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3.3.3 HlolE o]~ A

24 AL FABE AL A" vz2Y2: AAH 2ds viE o ® folH
Hlo] =5 AAsAT. AL A4t 38 A Al2Hle] YR E ERD(Entitiy
olgHlo] =9 #AE A

Relationship Diagram)Z& ©]-83}4 ¢

P~ rlr

AFZH, AAH

MS_Checkltem
Checkitem!D: varchar(50)

CreatingUserD: varchan(50)
ltemType: varchar(50)
ltemContents: varchar(300)
ActivitylD: varchar(50)

CC_Deparment

B, Activity 8 5.

o —‘ Roll: varchar(50)

DepartmentlD: varchar(50)

ZA A QA ZAFE Y A" AHBO ERDY

A 4 8E

A Axde] Aus AR 4Ae el

CC_User
UserlD: varchar(50)

Name: varchar(20)

EmployNumber. varchar(50)

|| BirthDate: varchar(50)

H‘ EmailAddress: varchar(50)
PassWord: varchar(50)
GoogleAccountlD; varchar(50)
GoogleAccountPassword: varchar{50)
LoginState: bit

CellPhoneNumber. varchar(50)

DeparmentName: varchar(50)
HighDepartmentlD: varchar(50)
DeparmentType: varchar(50)

Classification: varchar(50)

ﬁ_

ES_DetailExecutionScheduling

DetailExecutionSchedulinglD: varchar(50)

UserD: varchar(50)
94 DepartmentD: varchar(50)

WorkState Type: varchar(50)
WorkComment varchar({50)
DepartmentD: varchar(50)
PlanStarDate: datetime
PlanFinishDate: datetime
FlanMH: real

WorkingDate: datetime
Duration; real

|
|
|
|
|
&

ayoutinformation

LayoutinformationlD: varchar(50)

CP_Product

AR,

MS_DailyWorkOrder

FAEE, 344

WarkQrderD; varchar(50)

g |39t} Fig. 3.9

YEES Yepdo =4
e 9 AH Aw,

FHEE Yo,

CO_Activity
ActivityD: varchar(50)

Activity Type: varchar({50)
ActivityName: varchar(50)
WorkType: varchar(30)

DirectedUserlD: varchar(s0)
CreatingUserlD: varchar(50)

ActivitylD; varchar(50)
DetailExecutionSchedulinglD; varchar(50}
OrdersHour: bigint

PerformanceHour; bigint
ProcessProgress: bigint

WorkState; varchai(50)

StartDate: datetime

EndDate: datetime

CO_ActivityRelation

ParentActivitylD: varchar(50)
ChildActivitylD: varchar(50)

relationType: varchar(50)
LAG: varchar(50)

pitch: varchar(0)
locationCode: varchar(50)
locationType: varchar(50)
Rate: real

T

MS_WorkResult

ProductlD: varchar(50)
Revision: varchar(50)

Type: varchar(50)

ProductD: varchar(50)
ResourceRevision: varchar(50)
Revision: varchar(50)
ResourcelD: varchar(50)
Stage: varchar(20)

LineType: varchar(50)

Station: varchar(50)
WorkState: varchar(50)

Date: datetime
RelatedProcess: varchar(100)

Weight real

Area:real

Lo real

B: real

D: real

ImageType: varchar(50)
ImagePath: varchar(200)
Location: varchar(50)

- — — — < COG:varchar(50)

Fig. 3.9 Entity Relationship

MS_SawWelding
WorkReuliD: varchar(50)

WorkReuliD: varchar(50)

WorkQrderlD: varchar(50)
WorkResultType: varchar(50)

CR_Resource

ResourcelD: varchar(s0j
Rewiston: varchar(50)

Name: varchar(50)
Type: varchar(50)
Location: varchar(50)
Description: varchar(50)
ImageType: varchar(50)
ImagePath: varchar(50)
Length: real

Capacity: real

Breadth; real

S S e

19 -

WeldingNumber; int
WeldingVelocity: real
WeldingGrooveType: varchar(30)
Plate Thickness: real

DCCurrent real

DCVoltage: real

ACCurrent: real

ACVoltage: real

Diagram of System



g 2 A ARe dY A9 AA D AA H o] & (DailyWorkOrder), 24
-  E|o]E(WorkResult), HH&&E H o] E(Checkltem), “GAAWAE Hol&
(DetailExecutionScheduling) 2 T4 Eth. Al A A 8 HolES b9 A4
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AARREE 7", 223 4 FY AA 2 AF HolE2 v dd A
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A% ARE 7T AHYAS HolE2 v AdAd ARE 7HAH, 3
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T AAYE HAEBRE 7HAY, Activity HolE AT Aot ActivityH B
2 Ao AR stel 38 HEE FYske Activity HlolE, Activity 7He] Al
SHAE Activity Sequence FHEI°lE, Activity ZFe| Astel #HAE AHYste=
Activity Relation EHl°o]&E& Tt Activity BElo]E¥ Activity Sequence El©]
£, Activity EHl°]E3} Activity Relation Hol&2 A= tditt #AE 7HxITh
aEa AdAgRe A AL TFAQ ARE #ES= Resource H|o]&3}
Resource FElo]&9] A AHEE #ATSh= WorkerBl°]&, Machine FH|°]E,
Transporter H°|EE FAHIUT AF HEE 7-F Producte] FF2<A FH
£ ¥ 3h= Product H©lE, Product Elo|E2] AA ARE #est= Ship H
°]&, Block EHl°]¥&, Member E|o|EZ F50o] Qlth AF FE 2 A HH
of HAE 7HAE FAXNHAG H o] E(Layoutnformation)& T 34 H
AFARE 7Hth 1 9)ol] AlzHlo] o3t FAQRE #ests FA4 HolE
(Department), AH&2F RS #APst= F4 ElolE(User) 5°] Ut
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P 7 1 T oeseijune
7 g | . L2, i AL
Business Component Layer e # | §. Yy, AP -
T 7 < e e e e,
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/ R il 70«:#(;1 Resourcebgr WserMgr
4Business Comp... {Business C 1] i i Sj sj sj
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Fig. 3.10 Business component model of System
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Hlz2y 2 HAE gojojs MYz HAES]D AL FAFdE FHAE
(Production Process Management Facade)®} 3@ <QIE|H o] 22 FAH Qo
), HlZ2Y2 HALES &2 Feo|dERRYH w2 84S AHsiH, Fetol
AE9}F M2~ HEUECSLS AAS 3Mes] AHejste o A4 3438 o
AtEE MRS T8 o' STeldES] 84 Bl Hzyx HIEUE g o]of

oA YPAHI 22 Hlls 84S A3t

HzU2x AZHE goloj= 7709 u2YU2: AZXTUES 9] sgdsts <lE
Hojx 7R FAEA Jrh HIERYZ2x HAZHUEE A2"H9 750 98
2111, 7153 d8s

Tyst7] 98l vizyx 22 5l ZeAxz2 29kl S
Ty A HelErF Bastd HolE AAM2 E9
O|HE AlFguo} 7|5 S FHT} AL AL FAAY AW A=H] H=Y
UESS A& dis 4Ry, F435 A2 A (CheckltemMgr)= A
AdE A3, A4, 4, el 223 s FIIT 2ga AP
%] 2| A (ExecutionSchedulingMgr) &= 4 2}
A1 B A(LayoutinformationMer)= 38 dFFR &
2kAe Hag Jlees I a8z 2 9 AFd FR #EA
(WorkOrderMgr)= 24 B A2 FH #Ago] L3 7se s3I AF
#2 A (ProductMgr), A 2] AH(ResourceMgr), AF-8-AF & AH(UserMgr)= 2t
7+ AERAR, ALAR, A8 AR 23l i3 V%S FPdr
tlolg A2 #oloj= 7709 Heoly Al HEFES Tl sfdst= AH
Holx 97iE FF4H 0] Ant. Holy A2 HZUEE dHo|gu|o]l 29 FA4lst
o HolHY d&EY A4S st 7es ok 2 AL A B ALY Al
28 Heolyg M= HAXUEE HAYE JEE

AC)

(=3, B84, =4,

(ChecklItemInfo), YA 2 AHE st YA E HH
(ExecutionShedulingInfo), &AXNAEZ AHRE Hsts IAHAINAEG AR
(LayoutInformationInfo), 2t 3 Az AHHE dAdste HAAEE
(WorkOrderInfo)9} A&, A+, AH8A ARE #Est= Al F 4 H (ProductInfo)
o} 77 K (Resourcelnfo), AH&-A+8 K (Userlnfo)= T3 Eth.
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A 4 244 AL FAAY AL Az" 78 R &

AL AL FAAAEY AY A2 MESES AR SEYdEE ¢E
ZolE0S 7|Hte] gt==2ol= 32 MO E Java /N EQl EclipseE ©]83t4
TA}AH. 28 E£FA 2 SiAHl =9 A9 NET Framework 4.0 7
Microsoft Visual Studio 2010 C#So. 2 F&d3}HTh 18|31 do]Ejw|o] 29 A%
Microsoft SQL Server 20082 ©]-83t] FA3SAth

42 N2w He

-1 O

B EReAE A4 ddetel 346 2Aa A4 TR AY Axde
Agstach 2aa Adel T A2de AEF ot A, =HA I
dehel FAL A7) BE Al 2Ee AR JE 28s FA F M A4
§ BEY AFS TP Yol, AE Fo] WEAS HAE B A go] 53
o 24, 244 WMo 2UER T AFH Hgo] N ol FAYoR ofF
AL Aol Homm AxWE FF ANEAAR Belsh golsitt

(Hwang et al., 2013).
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r [*]
rlo
2
2
lo

=

dEZoly AZ9 g EE5S Ay d8 F
Adstar AT FHol BAA (Stiffener) S &F ot S5 9

o &
kRl o] th(Hwang et al., 2013). #d ekl 34 A FHS Aitste 33 H
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Plate]] Tap pieceE #2#3tal, PlateE 7}33ste] F#E =
piecex= &3 A AR T B §HATS WA
SAW &% Tack WeldingollAl 7HH® Fa8o AWS &
Turn Overe W SAW &3S 93 3L Afde T8olth $H SAW &4
< AR FHY FHS &HeE FAolH MarkingS &4 F A7= nf
AWe dosty, 28 ~E XY $IXE Marking 3t &4 o|th Cutting
Tack Welding &4l F23F Tap pieceE A Asta, 2eplda =484 4
A28 AHE Fdste sA ot

BAANE 838t 342> IA Fitup, Stiffener Welding, Finish 3% <22
TAES Fitup 38 T3 FAANA AEdE FHo| BAA (Stiffener) S 7H
st FAolth. Stiffener Welding2 7HH ¥ BAAE &43t= FHolth Finish
= SRNHE Fsta, e aelY, €W AA Fo AYS FdEe
Aol

Ir

Z3H(Plate)

Turn Over

Welding

B ZER (Stiffener)

Stiffener

Welding

Fig. 4.1 Panel line process of shipyard
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2 2 AR AEle A AAAY B2 A AA AR 23], AAAA B,
= 3y, AdZ23 #g=E s 5 Ao

1) AFAY 5 2H AA AR =3

A3 A B AGAA AR 23 AAEA wE AlFgHs AR 8 7ol

g2A4 A AT

i A g Adde s A 2 @RS JEEie] dLAPA Y AR~

EE 23 F Utk @9 dLAIAY FEE= AFo o AR(ZA, 5T,

Assy), Actvityell th3t AR, AFZR1(AY, AA, 437), 7831 (FHNE, ¢
!l

S E 9T Oga FA EE2 i E dIARAGY F AFE A
g F UARE, AGAFd AANAF, AAATFY] FEES A BoAETHFig
42-(A)). 18] AardE e e s A3AE ARE A, dgA ol
3 FAdAs 23T ¢ Aok AL =3 AFAF 72 HEe} #
FHA7E AGA vl S T AGAA WY AR, T3 APAAE
e FAAPATE JYFd AR RE P 2ER BoEnh Oga AgaAgate
A9 A ARE AYstA g APA ol tE IFFAA He, FAL A
%3], g APAF Activityoll th3 HAFEe AL 5 Ath(Fig. 4.2-(B)).
AR AE @RE d9ste] dLAPAAN ARY2EE 23D 5 Utk &
A dLAFAA AR AF g AE(EA, EF, Assy), Actvityol]l g
N, g5 E 233t 12 7|

B, AFHRAA, @a» e (3
Q1] QA=A A F
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Fig. 4.2 Inquire of execution scheduling and work order information

77t nelEthFig 42-(C). 8l BRAGAY AS AUAA FRE A
W, A AR e WA S A, AUAA B o] hF HAFE

P 8549 5o 94, mE d88 AgAAE =3 F 3

o o

I

B
2
&
o o2
=2
- 4
r‘

2) AFAA &=

AAAA #HEE AQBYATE Aol #Eshs BATE AR AA g
st AJAAE #ET 5 UE 7Isolth

AT APAY FE 3ol Ste] APAE ARl ois HAdA
e Qe Adestd, Mg 439AE Fr o 7|2 AR g d9A9 A
Bol sk Activityol w3t AHGAA BHES HAFH(Fig. 4.3-(A)). 3B
Activity TFE =8t 319 Activityoll g 2FAA S 23T + 9l
t}(Fig. 4.3-(B)).
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Fig. 4.3 Management of work order

g3 ZAFAA d¥F AR F UE AYstd AAANFE dFEs Tk 2
JAANE AT & AthFig. 4.3-Q),(D)). 2L AAE FAA A disiA=
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Fig. 4.4 Management of Performance
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e 39 Activity $F 2 JAATE FTHE APst, O E 39 Activity 2

AAGE 7 Ui @S5 93-S 2318 4 Aoh(Fig. 4.5-(B),(C). 218

39 Activity ¥ HAIE FTHE M, &S 48 F ARLS desd
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& Adste 4 94 AAE 7T 5 Ah(Fig. 4.5-(E)).
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Fig. 4.6 Management of work result
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Fig. 4.9 Business process after applying system

Table 4.1 Expected effects after the introduction of system
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