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Abstract

This paper suggests a new object-oriented methodology, ESBIXEvolutionary Simulation
Based Design), for the development of an automated manufacturing system in shipbuilding.
The target system, AHMS(Automated Hull-piece Manufacturing System), is a virtualized and
distributed system controlling the manufacturing processes of storing, surface-pretreatment,
cutting, Ist and 2nd curvature generation of material plates. The control and product-flow
simylation is applied for the real-time product monitoring and product data
management(PDM). The prototype system of AHMS also outlines the layout of the new
autornated factory.
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LAY (MRP, Material Requirements Planning)
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2.2 ESBD(Evolutionary Simulation
Based Design)
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Conventional Object-oriented
System Development

I Requirement /i Requirement
I Phase / Phase /

20— -
0 —| Analysis Phase . Klyﬂs Phase

Evolutionary Simulation
Based Design (ESBD)

80—/ / o Design Phase
- Design Phass 1y P /
80—/ L // Simulation Py
- Y o
o implementation ! [V/ Implementation
100 Phase i _Phase
Completion (%)

Fig. 1 Evolutionary simulation based
design (ESBD)

Table 1 Simulation level

LEVEL 1 - Procedure (Product-flow) Strmulation
Stand-alone Sirmulator, Evaluation of System Efficiency,
No continuity of simulator to target system.

LEVEL 2 - Distributed Simulation
Procedure simulation, Distributed simuilator, Real-time
event driven featured, Primitive type of target system.

LEVEL 3 - Product Model Simulation
Pseudo product model simulation, Protocol-improved
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AHMSS®] Ao] gmeFo]l #4 AlEdol A
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T HEL, NEE ABHClEI BEE Alxdd
AV Bgas AfEdHed ¥4 X 58 7
olof st E HIMH F47F FYH ok,
A RE A B} B AF8 7lFot
T ZAZ 7HA3 ok

o dr e

3. TN Al~EIQ] Algdlold 71dt A

simulator, System & data consistency checking, 3.1 Aol M7 glal B x| Tt FHe
Advanced type of developing system. (QFEA R B4CA)
LEVEL 4 - Hardware-wrapped Simulation
Actual system-data (product model) simulation, Hardware A=) 9/13]’ T W Jje] Fgo o]Fox 9]
-wrapped simulator, System & hardware consistency o 11 F AT70%y S7HEE REolt) ol A
checking, Real testing system FEe WY, 13 FHZA2 D), 24 %)
Product Controt 2 ,
Erg&:n‘.be Room 5 1st OHC Rail 2nd OHC Rail __ :
ate, 3 i : .
) . n : ) 2| Lineheating '
Ganty Ral _ . 11 {m— ‘RollingStockB-  § | Center (Aux) ~ Product
N % Cutting Stock (Completed [0} Exit Gat
" Pre(reatmem1 dj . (Compieted Fla) "yt Cuved)  § D oo pnbae
o '8 o Center ps Margin i . . p ")
% 319 % T:"E Stock i .-‘E L;ta:;ag
7 s &8 3 Lineheating = @ ]
% @ .5 9 Clttin P : e 3| ot
® B .0 = | Gnte i Rolling] &L : .
T o . o [ RollingStockA Center| (Lineheating.. g '
SRR [  (Rolling Buffer) Buffer) | : Center| .

| SRR s SR N— SRR S |
0 10 20 30 (m)

Factory Wall

Fig. 2 A draft of layout of AHMS
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F(AAHE 713 Bl Qs o]Foixn Zzbe]
AL 2 PP dHjoiA FAdT 253
B AYPEL A7 st=goler AZEY] 13
o APtz FAgnh o] =F9 EF Alag
AHMS (Automated Hull-piece Manufacturing
System)E ©|2i3F A %9 Aloje} RUEF
o] FAldl 7FsEEE HAdch

Fig. 2014 xol& uie} o] AHMSE 319
9 =2 22 Unloading and Register shop), @
@ 2AAHCutting  shop), 12 Ik AGH
(Rolling shop), 22 %71 2 AHLineheating
shop) 28ln HAE A&} g Loading shop)
59 2AAA(Job-shop) &2 o]Fojzit}t. o] ujx|
TE B A7 ARzA dojd AR Aoy,
Fig. 33 &7 AHMS7} <A % At v} 34
3EE YehAUH.

Fig. 32 AHMS7t 438 7k &40 a3 o
2AQl MA 3 EX(Object flow chart)olth. 7+
o]Me] HFWAL 519 YL AA, 349 % TF
Aol Alxde] FEHT HH AW HPlateStock)
of Halgc) z} FIPEL AEFoR ¥
59 AdAzg BAHE Ax ddzAder FYUHL
g AA A AR ulel 2Foz FuHy
Azt B3kl AF HEHIZFE Aj2o] Add F
E g3 ARg 2o, Addck AFHEA o
2 Add Hge ad $HE HAHEAY &
oAl 123 7hEel Fd"ch old SAY AHA
ato] dojd AL diulste] HH HAYLE oAF
slojol 3o ol siEES HAI diviE, =

Physical Physical Physical Physical
. Object: Object:
Object: Object: " "
Raw plate Pretr. plate Piece for Piece for
wp -P 1st curve 2nd curve

Process:
Rolling

Process:
Cutting

Process: Process:
Pretreatmen Lineheating
L]

A Physical ysical
Final Phy.sma.l Object: Object:
Object: 1st curved 2nd curved
products Flat piece

piece iece

Fig. 3 Object flow diagram
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o] AA=(DCS)ESY 43 @AY 97 EYEH
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ME-E ol gtk AHMSE A9 AlEdHeld
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Fig. 5914 Hole F4 Ao A2-UCCS;
Central Control System%: 98 2zt 243 Ao
A)2=8(DCS; Distributed Control System)d} v}k
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Ad Fig. 5914el 97 ZUEHFH A|2"8(RMS;
Remote Monitoring System) Sl 4Z2€ 7

A2ge] A ARE AR A9 T e
N1%E Beth

3.3 Alad] 7148t
(AMBHOIHEEH R HAITA)
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Aagle] AT E0]HQ] FHAA & AolA
ol-g¥ JAVAS| o Helag= e AR
A2l AF T A= F71 i}(Synchroniza—
tion) Aol A digks FI Aok F, A&
g dlolg] el Joixe Fr1H #e :L?J"
BEHA A2 84 Felede BF7H #rt
S7EE 59 Aotk Aug EHzdHE F=E
9] ojZejAlo|AL olei F7I3t BAl ¥ ot
7VstE AlEHold A ojFo Ha A
st=glo) 39 (Hardware Wrapper) &, A3 717
a4eke] QlEFo]A AZEAE *::174]6}1 Ly
F e TG AT FRolth & B0, H
#e ksl 7E"] ZdAe ¢ IDLE,
PICKUP, MOVE, LAYDOWN, HOLD, READY%

o] el WFE ol8F 7% E’.%OH 3 e
olz AZEE ok TEE YT T 3

ok ol2ig e FHYY %Z}T_— F9 By 4
A, & A4 2%, 29 A9 3%, BFH
Axe 7]A19 el g8ate] AAd A,
HAgel debd w3 dAelE g5de] gla A
@ Aol ARdFolny A ZIAZE d71Fel
2Hd HER Ade =8 HelEd o3 HAH%
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Aol P30z e 5 AR e oA &
g3t H4e whEdA "ok ol sHishd
AHMSS £F AlgdoldS T3 dwbAg ALY

Conhxi Diagram
Dec 1008

mmlmum-ﬁu

Materiai Register & Uniohding System : T
input stoek | :
address Into — H
15519 nloading | iand B st of | -
- " “wndbastmol | Cutting System i
& ‘send the siate of L4 inquire_; |
==

identifie

inOMT)
) o [}
B e = T

Fig. 4 Object schema of ‘Unloading &
Register Shop’
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Remate Monitoring System (RMS)
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Fig. 5 Context diagram of AHMS
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Al2gde] Bt 71E &, ALK throughput), T3
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Time), 7|4l &&(Efficiency), WIP (Work In
Process) &9 A&t #40] 753}t
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T Aot Fig. 694 8% Yol 22 42 Piece
(g ¥ 2]]E) W3 50000 AUYEY AF A
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&o] EF Hadly, Pate(dd A 2T Wi
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Piece 50002 2215718 4 el &g FAl
g 5 gl

3.4 27 AlEdI0o|1dol 2igt AHMSS| 88
(AlZEI0IHEA)

AA AR AF 4 A2g 53 Po| Bl

Unloading and Register Ghop
5

wcess Ing at 1
to L.C. # 18 (min)

: n atA.C. 16 (min)
le:essma atf.C. I3(m|n)
M 13 (min)
Pnudo_PDM ‘Plece Created

Fig. 6 Remote monitoring of ‘Unloading and Register DCS" on 'Central Control System’
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