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of that Fx(formular)E Aolsta A7) DEVS Rax A7|a A8 279 AAs=(connect) Zol 23|
AZA 28 AA tigk AFA o] AlEdold BEE AAdeta, AdE AFH oA A
415 o] g3t AAZ AlEHIAS Fsle] Aozl Axfo] upet AL AFS FHstn dEsEE
AL EHoR gt ALY oS €2 #YE S ASA oAk AlEweld ol AlFHL).

s
=
29
ox rx g 4 2

o R ox o
i

O FAEAE, /1€ o4k AR ABAl A e shtel g AZR(EAAAE ) el st ma
2 gl ARdolde AAsk: W, ¥ wgel wE AFH oA ARl P, shtel el
datel olg BAb dMe PR TR AW, o, ge dge BASE Rdse A BA gud o
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o], olHg AFTH oM AlEdeld BEdE dEAeln sHA gostr] 9, & dHel

¥ F

she mish gol, AF-Y W MuARE TFshm 2 AN 9E Aush 4 AF JnE Adsel e
2ol
Ul

X
e

U&= PBS(Product Breakdown Structure) vs. WBS(Work Breakdown Structure) &Y = 2z} 3o
AFHoJoF sl AFRHY FTH HEE YeldE Attributedt Fo T4 2 HAuARE 43
Attribute vs. WBS &JHF-E x3ate] FAAEE ATH oA AlEd oA ZH YA FHS Jdsidit.

i

Heo], B oty mE AFA oAbl AlEdeld B TR, T&Eshe viel o], AlEUAY Ape
Agsial 2F A4 2EE gRol g3 9 AE s, oA tE dolojo] RERE AEHeM ANgs
BUE 8S 61 Layer DB 2 95 = T2 #olo]2HE YR tolHE i Fo WS 44, 4
9 Agsta ®ige AT AlEHA ARE B3 W A WA 2 A 715S 7HAE Reference DBE
xFste pgEoay, 27| GRIF 5% FEE dolert dEEAS W A7) Reference DB #bA| o] WA
A4 715 B8 AlEdCIA] stesi, A4E kY dolol Bdel Ags A st eaE EAsta W4



10-1547120

5

uir
M
ulo

Fol melo] AALGHY S

S

3

2

Yol £3

[0076]

%

of Wolxu} mr} AEe ol

jze)

alo

A

4oL ede] AA}

(

Tr

W
4

%

[0077]

w3l

g el =/mlzger AA

s

244

AL el A

23|

~

[0078]

W

K

‘umo
ag

tol AlEeelAd

23]

vs)S ©]

7 Inf_S

AH A 2~® el (Information system model

2 AEEe

Ll

[0079]

o]

Kol
=

doldst e, HF Jurh 74 wd

2l A AE

bol Qs

S

2 %

ot

Hd 7hss

3

A7

o
=

o

A

)

[0080]

o
oy

| 7o) WE o

t

iy

o= 2tztel

Nfo
1o

o 7

T

upeba], AlE o]

[0081]

A& o]

0

No

[0082]

e I

ki3

P 9

5|

=
]

o dojA, A CIM(Computer Integrated Manufacturing)S -

[0083]

a7

7]k

J.G. and Sohn,

Shin,

)

=l

=
(Evolutionary simulation based design)@}

voglew, o 5, o

Qe

A
L

HaA AlEE o)Al

<& PLM(Product Lifecycle Management) 7]%+2] e-manufacturing WHES A|2H3

[o X3
, TS

2 dl3t DB(Database) ¢

~

3

[0084]

il
ol

G~

al7}
)

—_
o

BjN

QUESTE A}-&3ked 71 DES

DES &<l

&

<0

ek,

folm

a2l

3

i

of o

_14_



[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

SE50l 101547120

olgd, o]dyYe A = tyAE A Z(Digital Manufacturing) #oFollA EA7F HE= AlEHo)Hd nd
ol it FAAS A -t AlEHCIA EE Al Rdg goste] =4 AL Bl &5 FA
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[0168] u A=, = 6 FEeH, & 62 AF-e4- ”Hl ARl Zwkete] el wE A3 2o 74
2T AARRE A A9 ZEadd BHe] WEe dEhlie mwolt.

[0169] T 69 e u}g} Zrol, RUAAY PP y|BAoT AEEFFER(PRS), A¥ARE LFgstE ATz
(WBS), AZ3t Tf Aty 2 F9 W 2ROl Attributes?] 37X ARE FAHD, AE A
AT AolE s B4 2l 7t AP T A= 2 EHE RS A3,

[0170] weba] o5 o]gste] e AFs 729 DES REe Rl VE 2 W 4Rt oyt i ik
4% AA ARAA ZIeA "o

[0171] A AATAE, E 6 Uohd i 2o, STUA IV AN WS Y4 34 2 49 3k A4
W, uhE selE mue] WAL AME golshs YRoE, 3 99 welg FASHE Atonic(94
) s B L A ARE W BARSel Rag P Coupled(é}} D A, 4 g9
ol 7F walolA o wWe @ wlole FelQ) Attributes’t 71SH R, Y Fuole] @A wA wAS El
7 waeMe] Fa WEE Aolsul, A5 sekiels PBS Just A o
B2 728 Ba 2 4ol

ﬂll

[0172] 4714, = 6ol ERH el M=
prl o AJAlsks et At

o

[0173] , TR FAE AE FAjel 9

mael BA R ¥ 2% o

Input, Output 7152 443 o).

Z71E oo F5 2o FAdd Eo] A7A RS &, ojg, 2zt
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Ak oxl o
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[0174] %, Input, Output FNA HFHE AF AHARE Aoste Zoz, Al FHdd Ed7te AES
Inputell, &4 Y2+ AES Outputol] F7]3H}.

[0175] A, ol e ek e 28 A8e, ATE 209 pUE ANE 2l 198 o
A 49]

= , &+7]
9 FAS faldE 27 melo] v AE FF AW ARsb hea] S

[0176] o AlsAE, WA, PBSE AE EfTR % 9l
=l PBS= ol@fd Ef] ARE dehis Aot
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[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

obgel, WBSE AEUCIAAA ARSIl s gAE olusn], Z, shite] QA Awmd] we g 1A
Ha, g EW, AEHOE WA % Ae] $Fu gol, shhel dxks 471 vhs ol |RHY ApYnE
Fhets PRE MEE A9 JAPRE A

gl Attribute vs. WBSE 7 AL 1Fom AW o] AEsolol st AR(AkEY FH NES 4
doie Rom, B AAE Aol EASE WAolH, Atomic(9A ) Cowpled(AF B T A
uel 4w o B

Atomicoll A +=

=
1
N ELED

rir
el
)
2
0,
ox
fz
i
Q

& AEstal, CoupledolX= EEA A= ot #¥l Fho] AHzlEojok sl

o 57, AA TR AFEE W 8% WA 5& Atomic, &%) AMelN Z7bel AR AW LR 2e
7

A%aA, Sl PBS vs. WBSE Hulel FEE st APY FRW 84N, 2 FANM AEY Aug 7
AF ABE QAste] WASH, ol@s EASHE A% olstl Must vk g b Aol AR TAS TR
& % 9

B gAeE, ¥ 7 B2, w7 % o] UEhd mEad g A4 TAdE el wrolt,

BABHAIE, & 7ol U dlel glojA, x4M A= TN U AFo] SolvkA Yo AR Hx
s SFEH, | GAE sheiAlE AR glol® AR Rds FAE 5 i

it O

obee, weby "N 22T, 9l AR
shupa 243t el AeE, AT W, F4 a8l AF 9

= ° o
7R AFS] AEE 7 Pol, wl§ AL RES] F YA FEs] WA 5 Ak,

o], H5A A ZAE o8 HWAVE EAEA &e A2, AF EYCA Akl A FF
algstal, 53], & Bl bR uzt e tde AR dES T AFY oue &9 AlF Ef ARV 9
Gt oA e BTE X, o Ag Ed A Y AFgkel gl wiEel ¥ Augs U=
Y= grom Apgeta, 1 Al a9 3 ARE A 7|5 5 7] W&l old g HAE A AT
w3l 2Eol Atomic O R 7]E 3},

=, 1A es, A Bl Ve A dEy As A el ZIdsk, oldl i Aoz dAk(atomic)
Eelsh A (Coupled) RS FAsHH, ARGsh= el whebx 2% 2 AA= ddstsid 2718 = 9
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[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

on

£501 10-1547120

K
=
-z
ol
g
HN

of Wl AZow Raste] Hoj Fw Q).

o AAsAE, = 7o YER ool glolA, LayerlS o] F& A|ELS P1, P2, P3|, o] AFEEI} B#H3 AH
g3l mdlS FASHA Hal, Layer29] A9+ P1.1, P1.2, P2.1, P2.2 & Layer19] P1, P2, P3 AR
ste] Bals -43shH, Layer3e] A+ dde TAE AA JEE ARES).

3, Layer3 EES V]Eor #d %”‘4% TR, 3 WA Hd2, dE 59, A Zol, d=9 ghol
= H

shuel FHAA G ol FolX

F oA Ee, A e b AEel shiel 3ol G F b g9 duel AFoR FYNE 4
2, 4349 2Y¥4el ge w70t

ik Fol shtal A=,
29 F4o A, oo wz_@%, dE EW, $RE BE A A ge A ATHYS

MAvte s, 99 Aut 9l £ Auw g S, o PBS o A% dwe] Aue REZow ol
& Ao, s A% Aust PoIHA op WA

%, % 8% FEAW, % 88 % 7o) vebd RuA4 U ol ntet 448 wde] FHE ehl: =
"ol u}

gol ekl Hhsh gol, melgy FAe AF ¥4 55 Aush w9 axel 4olg ¥ Ads] & &
glort,

E3, = sol hebd ool QlofAl, Al £7] B4l U U WAL E9 AF Just ¥HdEd, 39
dolofs] RRAFE 1A 2 A7 A, % gl tehdl o 941, Layerl 2@ A% Processl, 2,
30] Aols|A Eaped|, oled@ A%, Fashe whoh gol, M Buifer) AW RAE wdste] EAE AP
oh.

=, = 8o uEkal el 3lejA, Process 1o dWisiARt 4= ®WAZE HoldA 7] wEol dARdE TF
st on}, P1.1, P1.2, P2.1, P2.2 7} a9 AREE Ha, I 39 AF FRI} FoIRA ge F$ =
I R IR B B

w3k, DEVS 71HF Al EE ol e I A Modeld} Experimental Frame ZPER FEF a1, o774, PBS vs. WBS
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

(AEF-)(EdnAgn x3) PAL Model F-& A3, Attribute vs. WBS(FL HAX-T4)(AHAu| AR XL
3}) AL Experimental Frame] &S o} ast=d, tdsiAl Ade] FiEE T4 EdE &

AttributeZ Experimental Frameol] 7]Z3%kc}.

o]gJgt Attribute W k2 AEHOIH FE F Layer DBl A, A& o] A2 A] Reference DBl A
A3 Fofof s},

AGEA, = 08 BIAM, £ 0 T 5 e 2O 472 AR A8RG AT A7 B0l
sl e 3

Ed
l-ﬂ“
)
o

%, % 99 H3 e PHe YR AU ASS DS TAYGD A P, $39 w9 =

=
= #=59 gE=E dHolHE AR F dolold B 55 3 Ff A 21E FAT Aot

o AASHAE, = 90 lolA, Layer 1 2Rle] - P1, P2, P35 JER sp/ v, PFdo] A7 £4& &3
#HF REs 48 F AU
ol F3Eo] wE sto] s xF ok sAES i

o171, 7R H131(Buffer) Adel 4859,
| o] E]

dlo]ol stojr] A4 spES] of3t Al7]E AA It

3k, WH (Buffer)= YWk FIFO(First-In-First-Out)®] F(Queue)”} o} ko] Ayekst o] s &g A
He B2 Absto] gh3eo] AZF A3 (Time advanced) dhe 71%5S F712 ¥3H3it).

Aol 7] dzgrel Aelslo] Qlofok star, olo] g A4te sl eole AF
(Coupled) B&A] 7S5l 312 S40] Hsatesg Foa,

A71e wpel o], AE-TH FEe Bdo AYEES @9siy, HEo] &Y BT #A d& AS A
e (Coupled) S, =T #AVF A& 45 YA (Atomic) BE-E& A st

Hol, dFe g4y, d¥E 29 AR AT A5 Atomice® 745, ol AA #¥ AFY A=Y

Az} Aol§7) A7A A&,

ob&®l, dlolEf(Data) w&ke] -, = 9o Yehdl Fx9f o] APy, =, 7 3110101011/‘1 A HEE A
ate] gelolz Buja, w2 Agud dajr= At T°r =

;=102 AlSstE 2Ezbe] AAdA tigk & dUehie Edoltt.

A ] AU LE 7HHeR FAge Floly, E 109 oA, level 29 3¢ A A
Strd 7o) A2 FAE A 9-(Assembly): level 2 ¢ 39 Rdlo] BU&A T3 H % F13lc).
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[0215] AgeA, = 118 ZFshd, = 112 4718 v} 22 29 Azl ddo 34 S xgsle] AR E &
g o] Axde] wE QLA d= D BYS 93 ASH oA AEHolA THAYT AARH] HA
A TS MFH oz Yehls ERAE|T}

[0216] T 11e] yERd wke} o], B wwel AAde wE AFH oA AlEHA ZHAdZ AAYHE,
AA, i A2gE A & AE-FA-EY AR 4 v &4 A

BE o] gate] AFE DES Zelie)L
2 el 27 maw e da g,

4S5 FA% & 2d(Model)d} 23 Zg A (Experimental Frame) “E

[0217] o AL, mE 4 Odel Design)®l A%, WA, Y el dolo] £8 sy, # doloioA
A4 29 gAE A5heA A B 9AE AseAE gelsk

SN

[0218] 0471/\1, ”JO{ AF T W 2El s AN A5, 719 velHelA HE g A)7]e] o] ofRr}
or

[0219] ojol X, 471g ukel o] st AA mEE 53§ HojHl AP I (Experimental Frame)olA gte &
25 ddste A9E sk, oY FAFe Fotol HAl AlEHeld REs AAggT.

[0220] %, AR wpeh o] dte] A E A o] &sto] Al AlEHlAS Fsta Aags It

[0221] ALeA, 4718 vte o] st FAE EHE o] &gk AlEdeld T8 e FAA W8l ke d9
=

[0222] =, A AlEdelds Fasky] stz spEARl RES vtes Al vlagAelw AYakgAdel SlolAe
g EEERR, TS A ATEHe B 9 st o] RdE Yt Zlo] nhgrA .

[0223] w3, e RV goldsE BEMAL A AREAo]l WolAu AlEH ol £ VselE vop 4
U v, 2l g35tE f8) stue dElr destd Avs 3T JAE AYste AAEAEAE =Y A
=t

[0224] weba] B oo A=, A3 (Layered) 71s T #Aste] FAE gste] M&star, Ak T oA x
dmlzgom A s, flsk 22 AlEdeld R e dd 248 =S stk (Part flow
= A7eD.

[0225] A A, dubARl Rde Z4zke] AA|(A7ME AE) 7 AAR BHS o)sstH AlEdolds
gapAnk, o] 9 thrd ke Alekxe] ¥f B 2% (Routing) X]ﬂ(%L HE-R 71 A5 (Layer) 81
& ez 9" Routing) S &) 59 7]%%% TRAsHHA gkl sto] AFow RS AAE= A
ol g Fo] LA}

[0226] 53], 2dzke] 1IN 44 T2 N1 A2 739 Ao EAl, dibHolx] &2 AF Y ZAEdd ois) F714
2 Zdo] wol a7t
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

ole, & Wy, oy HARAS A 7] flsl, Fag AEHoH B FE Ao RA, V|E Bl Fi
& Y} FHeke AYS agdow #AEy] 935te] Information system model(Inf_Sys)olgtes 4 AE
e 2dg ¥3siesE FAEA.

% 12¢] vehd whe} o], melel o
Information system modelel 72

=
o WA BHels] AF AEE Fu WES T4

EE, muzte 4 % u W
wshe gejg A Het,

7L Information system model¥}e] A& 7k WS 53

ol&#, & 13 #xsd, & 132 = 129 YERA Information system modeloll Z-&F = 7|2 AW X9

ol TEwAE A% AF-sA-He

e AR =S

=

tl AAsAlE, WA, IDE, AlEdold A zHte] af AANE A¥sy] 9% AAE ovetar, Named 7}
MA elFelm, Type, ol& EW, AF] Pk ¥4 v T/ T3 2ol, &4 1k £4A FFHE 5

wal7] 99 A4S vepi

3k NextProcessest Th&9 ¥3F ARES
Plant= 4% fIXE 27437 g A= A

o}-%2], LayerLevel & layer %%
oA Ffslol & ALE-S AXEEHYI

O

B %], ParentProduct: #|3% E@FZox
Aol Preprocesst @A 2 A=

s

oXx ox M L[N
i

(s}
WAstE HAS FHsx ‘3%3’_, preprocess
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[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

on

£501 10-1547120

w3k, AlEdolAE 3] Yale] 7E EAlel A % Al¥E(Product), 374 (Process), AH](Resource) X
E AdYstgiar, ol& ol&ste ASH DES =z A2 E A &35t

ol&#, AEHAL 3357 Yt A EH oA A AEo 2= DEVSimt+9} Visual Studio 208.Net & ©]&319)
om, Abd Ao® AygFgAHe AFEELTZE(Product Breakdown Structure, PBS)®} HdE&Z%E(Work
Breakdown Structure, WBS): Z+zb & 19 @ % 200 vebdl uvle} .

5, 2192 & 208 FE3H, = 195 2wl Arjde w2 AL dF 2 B E 9% AFH olit
AR AJEE A W Aes HEE] gk AlEHAS 5] St AMA AHeol® AT AEFEE
TZ%(Product Breakdown Structure, PBS)E YEllE EwWolal, = 208 HPEZ%(Work Breakdown

Structure, WBS)E Zt7Zt YEllE Ewo|t},

o714, Adul AR A5 AFA DES ZHAMA PFEEs EURE vhEolxl Bl g HdAsglen, Aiks
& A (Attributes)s = 210 YEld ulel o] A o]3kAA T},

wwel AAldel W A A% % BT A AFH oA AR
3 g

2]
ol F9 W &AX(Attribute

T3, AE s A 2B FEYGP)E FEste]l & 47H4 Bjlel dixd =23 &9 107H4 9] &
H =55 Aosislen, dA B5 = 879 dixy £ola, old W&ol e B 27 44 A
FAGAR WA AL ALl WMEE BFe] B A7 @R vl

i

53, Layerlol A& dix9 E57 whsle 34 HRE o] 8359

= 98 WAFI, Layer2ol e 239
25 olgad nr Akl BAE RES A4 5 RS &t

ob&e, x7] @Al AlEdlAe A, olgd e BAET 55 Fuot L0 FHE FHFRE o] &
sto] 72t 2E &% 4 X}Zﬂﬂﬂa(Part throughput )7 #2 AWE Aolste] Fdstar, A £ FuE 4

o3 o] Foll= AHEatA AelE PBSE o]&3te] AlEHo|HE FT.

o], Layer20l4 x| &
7Feshes Tdsale Aol Az, olejdt F2E 215te] Layer13} LaYer24 AR} med e
|

3l
’ o
S Foto] dA Al 2A AR wdo] rheds & o}ix} o}%ii' =g AT

AEsA, = 229 E4" ATA DES ZH AT AHS o83t 2719 #olo] mdls AA3Iglen, WA,
Layerl 24l | Al E# o)A HEV} Layerle ¢ A~ v E F-A o] BUA, BUB, BPA, BPBS} Zo] &
F g EZ FAAHY, dHoA B F Adxo] AA FAHAA dFRH FAH(Assembly)?] of-FEo= WA=

e
&
o
.
o
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[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

on

£501 10-1547120

F3Eoltt.

webA] olefgh PFo] WAEA] ek tlxH ol ¥4 Pre-Process RHE FASHAL, tix2Y T4 A
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Master Schedule
Operation Cperation Operation Operation
Fabricating Assembly Erection Qutfitting
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Cutting Assembly Quitfitting Erection
R
Automobile
L 4 w L J
1. Engine 2. Frame 3. Suspension
—»{1.1 Transmission —»2.1 Handle —»3.1 Break
—»1.2 Head —2.2 Seat —»3.2 Wheel
1.3 Battery 2.3 Bady
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Classify process,
WBS LE

sub—pruc ess 01

resource
Process-1 Process-2 Process-3 Process-4
Coupled | Atomic | Coupled | Atomic | Coupled| Atomic | C
Attibutel e Define attribute
Attribute-2 of each process
Attribute-3 - model
Attribute-4 N
PBS Vs, WBS Input | Output | Input | Output | Input | Output | Input | Outeut]
Pl
PL1 3
, P11 Caonfirm Input,
PBS PL12 Output Parts
P2 information
PL2.1 J
P2
P21
L P21
P22
P221 A
P22.2 AN
223 NS
P3 N T~

Define relationship matrix between PBS & WBS.
It represents input & output part type of each process
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EH7
Process Types
A ¢ ) B
Non-Assembly, Non-Assembly, Nop-Assembly, — Assembly;
Partis through  Partis change No svitable input  Part is change
Framework Process-1 Process-2 Process-3 Process-4
Input | Qutput| Input | Output| Input | Output
Pl
PLL
P1.1.1 [ )
P1.1.2 A A
N S
PL2.1 AR
=P
Pl.11
—y Processl | pi44
<Atomic>
Process3 P11 .| Processd
<Coupled> “| <Coupled>
P1.1.2 » P
—» Process2
— 3 <Coupled>
Pi.2.1

P1.2
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EH9

T e e e il e e o] LY 1

Attribute-1 v v v v

:::: L v : v 2 v : v B f Pl‘ Pz W 83 w 84

Atibute-5 v v v ur, ' o »
= o e e ot e s <Atomic> <Coupled>

SR P3 N\
P - I Attribute Attribute
i PLl| v == Attribute 1,2,3 1,2,3

P22 v v

i Ry Ay 123 .
e 7 =i Attribute Attribute
PLL 245 45
Layer 2 PL2
P21 PL
P21 P21 WS2 P22| WS3 P2 WS4
Buf, » WS1_ > ) P —
<Atomic> <Atomic> <Coupled> <Coupled>
7
P11P12P22
P8
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Pre-Process
(Atomic,Buf.)

N

Assembly
(Atomic.Buf.)

A

Pre-Outfitting
(Atomic.Buf.)
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Level 2

(Atomic,Buf.)

Pre-Process Sub-Assembly
> (Atomic,Buf.)

—

Assembly
(Coupled)
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Pre-Qutfitting
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Fabrication &
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(Atomic,Buf.)

Pre-Process
(Atomic,Buf.)

>

=

Sub-Assembly
(Coupled)

>

Assembly
(Coupled)

.

Pre-Outfitting
(Atomic,Buf.
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( Set target manufacturing system )

Define Product-Process-Resource

Data of target system

Define critical attributes of target system

v

Develop Layered DES Framework Matrix

Experimental

Frame
Design

Develop

Experimental Frame for
production simulation

Design

\\ﬂod&l

Set Layer level of model

4
Define
formula of
each critical
attributes

r
Connect
Experimental

Run
Simulation

y
| Getresult )

Frame with
Model

s there data
from interactive
model of other

it requir
to describe all
process?

A

Develop Model with PBS Vs.

WBS relatio

ns in Matrix

Rearrange
overall
Model

‘_
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Process 1

Process 1

Process 2

Process 3

Process 2

ID ID

Name Name
NextProcesses ParentProduct
Type Preprocess
Plant Type
LayerLevel Layerlavel
Constraints Constraints

Process 2

" Process 3

" Process 3

Resource
ID

Name
Type

Plant
Constraints
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Change product to next product
—> .
for checking

Check next
Requirement ProductType

Yes

Is this last
Reguirement ProcluctType?

Product CurrentLocation =
NextProcessID

Inf out = 1

Change product to next product
for checking

Product CurrentLocation =
NextProcessID
ProductactivedNow = 1;
NextProcess Facility Status += -1
Status += 1

infout=1

lYes

Poduct ParentProduct. Preproce

products were checked?

Product stayedTime™
ProcessTime ?

NextProcess.Requirement

== NextProcessID

Ye

)

2
=

Change product to next
product for checking

Product CurrentLocation
= " QutOfSimulation "

S the NextProces
. AssemblyType ' 2

there any product whict
has same ParentProductID
with this Product ' s?

No

5 Facility in NextProces No

< Facility in NextProces
available?

Product CurrentLocation =
NextProcess.ID

Product activedNow = 1,
NextProcess. Facility Status += -1
Status += 1

infout=1

available?
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Input
Inf_fram_inf_sys

Exit
et_inf=1;
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Shop shop Shop Shop
EHI9
Vessel
I
| I ' :
BUA BUB BPA BPB
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(150Ton, 2Units)

(100Ton, 2 Units)
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EH20
Project
]
I | I ]
Fbrication Sub- Assembly Pre-outfitting
Assembly
EH21
Attributes

Basic information

- Simulation Finishing Time (Days)

- Total Throughput Weight (Ton)

- # of part generated & jobs finished (Units)

Layer interaction information

—  Part Cycle Time (Days) , for each Component Model
- Capacity {(Ton/Menth), for each Component Model

- SGtart & Finish Time (Days), for each Component Model & Part
- Utilization (%), for each Component Model

- Process Time(Days), for each Component Model

- Average Throughput(Ton/Month), for each Component Model

- Assembly Parts and Time (Part, Start Time, Finish Time, Model), for Assembly Model
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Layered DES Framwork Fabrication Sub-Assembly Assembly Pre-Qutfittin
Atomic | Coupled | Atomic | Coupled [ Atomic | Coupled | Atomic | Coupled
Capacity v \') Vv v v
Utilization Vv Vv v V v V v v
Part Throughput Vv Vv Vv Vv Vv \'4 Vv \'J
Process Time V) Vv ) Vv v v v v
Assembly Information \ Vv Vv \
PBS Vs, WBS Input | Qutput | Input | Qutput | Input [ Output | Input | Output
Vessel
BUA v Vv Vv
BUAA Vv 1
BUAB Vv \
BUAC Vv v
BUB v
BUBA Vv \
BUBB Vi v
BPA v Vv Vv
BPAA N 3
BPAB Vv Vv
BPB Vv Vv Vv
BPBA Vv Vv
BPBB Vv v
BPBC Vv v
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EWHI3
Block Part
Info.
Pre. * Assembly Pre-Qutfitting
(Buf) . <Atomic.> <Atomic.>
Part
Throughput
J
Part flow & Capacity &
Throughput Util. Info.
Assembly level
Part Info.
Pre. > pu Pre-Outfitting
(Buf) g s3embly <Coupled.>
part | <Atomic.> Assembly :
Throughput <Coupled>
Block level
Capacity Part Info.
‘ p—>  Check
\ (Buf) l
|
| |—) Assem.l f=Pi  Assem.2 f
\ >
EW2
Layer 1 vard |
Expe rirne ntal Frame —— Model
Pre-
[~ Process —|_ L
e — | Assembly Pre-outfitting | |
Buf2 }]\ <Aromic- <Atomic -1
L 4w Bufl ¥ 1
1
I
I
I
I
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Attributes

Basic information

- #of part generated & jobs finished : 8 (Units)

- Simulation Finishing Time : Simulation result (Days)
- Total Throughput Weight : 1400 (Ton)

Layer interaction information

- Part Cycle Time * Simulation result (Days) , for each Component Model

- Capacity : Pre~determined (Ton/Month), for each Component Model

- Start & Finish Time : Simulation result (Days), for each Component Model & Part
- Utilization : Simulation result (%), for each Component Model

- Process Time : Pre-determined (Days), for each Component Model

- Average Throughput(Ton/Month), for each Component Model

EH%

Layer2 Yard

Experimental Frame Model

- Pre-
[on F| | prom—— ] )

LIS O * Buz Sub-Azmembly Aszembly Pre-outfitting

I ‘ L <Atomic> | <coupkd: <Coupkd:» -
B I M
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Attributes

Basic information
- #of part generated & jobs finished : 20 (Units)
- Simulation Finishing Time : Simulation result (Days)

- Total Throughput Weight : 1400 (Ton)

Layer interaction information

- Part Cycle Time : Simulation result (Days) , for each Component Model

- Capacity : Pre-determined (Ton/Month), for each Component Model

- Start & Finish Time : Simulation result (Days), for each Component Model & Part

- Utilization : Simulation result (%), for each Component Model

- Process Time : Pre-determined (Days), for each Component Model

- Average Throughput(Ton/Month), for each Component Model

- Assembly Parts and Time (Part, Start Time, Finish Time, Model), for Assembly Model

Attributes

Basic information

- # of part generated & jobs finished : 8 (Units)
- Simulation Finishing Time : 106.902344 (Days)
- Total Throughput Weight : 1400 (Ton)

Layer interaction information

- Part Cycle Time : 13.3627930045 (Days)

- Part Cycle Time of Pre-Process: 9.0625 (Days)

- Capacity of Pre-Process: 1000 (Ton/Month)

- Start & Finish Time of Pre-Process: 0 & 72.5 (Days)
- Utilization of Pre-Process: 57.9310344828 (%),

- Process Time of Pre-Process : 8 (Days)

- Average Throughput of Pre-Process : 579.310344828 (Ton/Month)

_51_

on

2
=

1=
=

5

10-1547120



on

Attributes

Basic information

# of part generated & jobs finished : 20 (Units)
Simulation Finishing Time : 142.293563277 (Days)
Total Throughput Weight : 1400 (Ton)

Layer interaction information

Part Cycle Time: 7.11467816383 (Days)

Capacity of Pre-Process: 800 (Ton/Month)

Process Time of Pre-Process for each Blocks : 4 (Days)

Finish Time of Pre-Process : 142.061766654 (Days)

Utilization of Pre-Process: 36.9557561027 (%)

Part Cycle Time of Pre-Process: 7.10308833271 (Days)

Average Throughput of Pre-Process: 295.646048822 (Ton/Month)

Capacity of Sub-Assembly: 800 (Ton/Month)

Process Time of Sub-Assembly for each Blocks : 9.05129109398 (Days)
Start Time of Sub-Assembly : 25 (Days)

Finish Time of Sub-Assembly : 142.293563277 (Days)

Utilization of Sub-Assembly: 44.75694893816 (%)

Part Cycle Time of Sub-Assembly: 5.86467816383 (Days)

Average Throughput of Sub-Assembly: 358.075915052 (Ton/Month)
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Attributes

Basic information
- # of part generated & jobs finished : 8 (Units)
- Simulation Finishing Time : 148.902344036 (Days)

- Total Throughput Weight : 1400 (Ton)

Layer interaction information

- Part Cycle Time : 18.6127930045 (Days)

- Part Cycle Time of Pre-Process: 15.0625 (Days)

- Capacity of Pre-Process: 800 (Ton/Month)

- Start & Finish Time of Pre-Process: 0 & 120.5 (Days)
- Utilization of Pre-Process: 435684647303 (%),

- Process Time of Pre-Process : 14 (Days)

- Average Throughput of Pre-Process: 348.547717842  (Ton/Month)
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