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A Study on the Generation of Simulation Codes for
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e [ Abstract] B |

This study deals with an autonomous generation of simulation codes for the design of
processes of a CIM system based on the concept of model transformation. We assume we

. have a functional model of an organization which is developed using the well-known IDEF)
‘ methodology. Then, a modeling methodology, called PROWD(PRocess fIOW Description), is
| suggested to develop the flow processes of the organization. To derive simulation specifications
i for the transformed PROWD model, we define a module of a “unit system” for each activity
i of PROWD model. Then specifications for system entities and resources are derived from
‘ input/control/mechanism/output and entity flows of PROWD model. Entitiy queues are
defined from the states and events of unit systems. Finally, SIMAN model frame is generated
from those specifications through a suggested algorithm. The implementability and validity of
the proposed approach is tested by developing a prototype of a computer-assisted design

|
i system on the operation processes of FMS installed at SNU-ASRI (Seoul National University-
‘ Automation and Systems Research Institute).
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ROUTE grgl Ao el e Rasder A4 sy
}
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while( j { POINO )
| ASSIGN CEY A w8 Yo
ROUTE Eo dAle w2 gy
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AL S HA AglogRE e Fy A Fd
whilet i ¢ SysOutNO ) ; AR A 2"l o9 Fe dAe] Fo
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DISPOSE D& A A



34 Sl AlE20| M5t

J-LD

2K M6, M15, 19976

o714 SysInNO+= 24| A 2:"llol] tigh 18] HA 7}
&, SysOuNO& A AJAgloll thet 28 da] 74
&, UnitSysNO+= A3 &9 Al 2"9] 4
R gy Axd"o gl old Ax f4E g
POINOE WA o9 AxslozRE e &7 44 7H
F5 Z4zb oujgith daelEe] s 4 g
SIMAN <lojof 7|gts & Alg#old TR 13io] *3
Aok GA tel s Al AlsEel tigk dE AA
o} Agukgd ZAE AAAMA AA IDE R, Y
o dAle] F3o] e} Types F-oAstes ot Type
7 ID7}F FofE Al sig e Al2d Y dY A e
B A2H"H-8 el = STATIONS.Z Bz} thA 2

e THA AT oz 9 Ao thgh 9 Ao
& Fagth E fdY HdAES 4 FFE(NTE | TE
Mol E e R F, 2ol BEET wriggering
Atk Triggering® U AF = grgA| 2wl g =
ol FALRPORE BUojinh &7 39X ¢

A 2glo) A e = Ah]lol o g AlRte] A A7} o]
ofXith &AM Ao #E PHmE A4
ek 371 JR7F AREETh A AR 7 HO] zl

Fol @9 Azdolne 288 Helshe 2y 3
Azgon wiolAth e doli By AlzHo
29E o¥E Whs 3¢ 449 538 29da,
F4UA9 DY SF SHAT BTG @4 42
o] 9ie Ukt 3¢ 24 7 vl Aadel o
U
of Rtk WA 5t WA ALMORNH )R E ke
¢ 4AE s RRow Aad ¥R Ut
S g ol el Wad 57 AR A5 §
A AuE Y5 Fole 2 AAg Axd vow

7I's RYEoRFE AEHold Ateks At
HAE AHRT] Hete] FMSe] &gyl s
A IDEFO 7% %2 2Adstd (2d 4 4ok o

A A LS 21584 28 B 5 AT AASRDS] 4
19 FMSel t1§ IDEF0 7)% 289 A% oo
Are e Faha T2~

UMD AT: AQTHOR - Purk Claakveas DaTL | #omxara WEADER _ DATC SowTaET
PROGCT Tevsoerm Fiuemag rEx. 10 AT i e BN ]
e cumad— Tomoamots [0V s sine]
NORSLz 1456000 T amocamow m

2
-1

&, PLINOT&
E=
=

NCorograon svice coumol ATI

vy

P

LoadMiitped..
iibe

ey
AGY

HODE A Imih-nb— Imn 13
€ > IDEFO 7|5 2% of|d)

o] Al o)A AAkS ulEk o & SIMANS Model Frame
S xERo g MAAZ £ e 101 Al 2ES
stk A AxEe rlojlmgATE A5G 879
A Visual C++-& o834tk A€l 1::.401] A= IDEFO
NERES qEAaL JH4E & 9}—‘:— 7)E-2 0] 7
o Aty Qv (19 SHe (1™ 4 dA B
& =gl glojut

e b
F2R

(19 4>°ﬂ etk AA Y sdiie] dak HH

< 5

5] \33_50 shio g AFsteE Azt

%}, <1a 4y9} o] Qi@ ® IDEFO 7)%5 .8 {71
6

g Dol vehd A 2o Ags AH (2"



CIM oM =2 M2 dAHE /8 AlBioIM 20| XHE MM st o 35

£ PROWD gho] o] follth2] Wy
PROWD ¥ 80 <i1%3 63 (L& AR s del B
oz z)uk, A o W2 Qs Wi
o g wwogui 29} ol Hejsl= vlo]
Euo) 225 FA 3 2]

(18] 6) 4gtEl PROWDEH

S A 7hsd Aol ZEE A4
At 424004 AEH vl ol
o8 Yt wolol ek A1 Aol
2% b0 BRO AEA o) 4k % @
B D R e R

avE: 1
ASEIEN: EAtityld » 2;
ASSICH: Trigeeringlype = 1E ©

Femrusresasaan  Entity Greate servess

CREWYE: 2;

ASTIEN: ENTItylp - 3

ASSIGN: Triggeringlype - 1E 5

WONTE: #3inpat
Jewescseananee EREILY reate sensess

STATION, uunp ut 1
oY, 1 ¢
1F, Eotityid - AR v
IF, Entirgin - 8
invmersssuares WLX System laput uuw nuu- peFinitisn seneess
inz ¥ WENE, A2 ¢ QIBETACH;
»2 WUEUE, K2 8 Q:BETREN;
jensannesnsenss QHE Bueur Bedimition

mu A2 dumny_Q: Ry

. Jimenreenvasa E Queur Definitise
ity uu(, AZQTE Cunmy_Q:BE T
Ton!

T A0 Dy AZOT DU Q:
A2 o:

A~

T2l 8) AIAEL AIEHO|A SIMAN Model Frame

PR 7 75/ BES sk 9 2
}l Apglol et Arolch watrd A
Al Aol sigsh 2 st disy
A Ao B4 244 gl R ol digk HRE Q27
Al b s AdelEA sw Gl A8 AT
ek ARE (2d D3t 2o g AgE o] &M
AR Pﬂ-z} del groh desd, 433894
i

ke A411g]E-& %) SIMAN model frameg Al
AAE 4 s, (89 e A9 Al2Hd)
olsf AAE oA Aj~Ho] W3k SIMAN model frame

HE 3 A s Ay Hogsl Alade s
#541250) 417)0) o) o) 4]t IDERD 2813} 2.
)&}“ﬂ e nEy el A AlEd ol g £

Sl WE A BT of 9t
AL Z 7] SA o A A 28] 9] TS
A vbAletan, Azl s Ao dholsle of i
AUEAb Aol A e ikt FRlab A Al AAE
Al el s A w8 E Fole ol V)
g qlogfel vk Wk oyl AlEdol M

ol Ay wgwlo] 7Ee] Rl wis) Hrh

(genericiofghis AH& 7hAaL Q7] wE-l, 1341‘3
Al EAE sty s Algllo) i Ao

Lai

FaNE wu}o /\]/\k‘j)

;H ’I—X]O

ﬁ o ﬁ, & r«iz wx —h

]



36 oA E 0| Mg

=&X| M6H, M15, 1997.6

g #8385 A o

ey ol#fdt Yukd s FE3he oAl 7]& "]%?ﬂ]
o|d AXE & A3l 9ol v
TFE7F ARAE @A o] gluk o] gl 'E‘Zﬂ@% 7]—5—9]
ARENAS} 782 CASE Tool& o] &3 wj whiisls &
A% 0= generic code generatorE o]-&38A © AL 2
Exog wlg £ Qe vyolg}t & £ 9ot ug
A oARkE HE Hhye] o]FS AeHA Z2ie
HEE Fole o] aEYh ¢ AlEY oA 4
3} AnE FaA FY FFY 7l ZEolY 224

ol = Esg—% HANZDOZN, T2 HAE AfAst

(1] 2124, Algdoldel g FAYAFA 2R (FMS)
ol +9A Aol B A, A A R
Bgstat ALY = 1990Lﬂ 64

(2] 2F33, A3 NS S8 Z2AA A A

o A2l g ﬁ% *1€EH§J(E et A

g} upALSRS] =, 1996\ 8°J

AEH Ao BUTHE 98 AEI A2

) A e 1, @Al B e Aot

3 HAReES) =g 19919 129

Bravoco, R. R., and S. B. Yadav, “A Methodology

to Model the Functional Structure of an Organization,”

3

14

Computers in Industry, Vol. 6, No. 5, pp345-361,
1985

(5] Busby, J. S., and G. M. Williams, “The Value and
Limitations of Using Process Models to Describe the
Manufacturing Organization,” Int. J. of Production
Research, Vol. 31. No. 9, pp2179-2194, 1993

{6] Colquhoun, G. J., R. W. Baines, and R. Crossley, “A
State of the Art Review of IDEF0,”
Computer Integrated Manufacturing, Vol. 6, No. 4,
pp252-264, 1993

[7]1 Haddock, J. .“An Expert Framework Based On a
Simulation Generator”, SIMULATION, Vol. 48, No.
2, pp. 45-53, 1987

[9] Law, A. M. and W. D. Kelton, Simulation Modeling
and Analysis, 2nd Ed., McGraw-Hill, 1991

[10] Mathewson, S. C., “Simulation Program Generators”,
SIMULATION, Vol. 23, No. 6, pp 181-189, 1975

| [1] NIST, Integration Definition for Functional Modelling

Int. Journal of

(IDEF0), Draft Federal Information Processing Stan-
dards Publication(FIPS) 183, 1993

[12] Pidd, M., Computer Simulation in Management
Sceinece, 3rd Ed. Wiley, 1992

[13] Rensburg, A.V. and N. Zwenmstra,
IDEF Techniques as Simulation Modelling Specifica-
tion”, Computer & IE, Vol. 29 No. 1-4, pp 467-471,
1995

“Implementing



CIM stZolM Z2M=s MAIE {8 AEHO0IH T=2 AHE MMl 245 A 37

(&)

Al AlZEljojM T= MY g

Ol

Notation

SysinNO s WA AlE]ol] it e AA AL

SysOutNO DA AZEel gt B A A

TYPEj DY Al ik e A 73

UnitSysNO DA kel AlaEle] 4

PLINO DA G Alaeloge) e AA) R

POINO Al e Alaglo g HE ol ¥ A Ag

Process_i_j_Next ey AlsElo g RE 9] jEe Ao vy A} 8wyl AlAR
Algorithm

A 0 ;e AaEe] g ARE TaAs 55 LHORYEH deth
A1 WA A2 g iy HA Ao
i=0
while( i { SysInNO )
{ CREATE & MARK
ASSIGN : ENTITY 1D
iflt. TYPEi == NTE ) ASSIGN : Type = NTE
else ASSIGN : Type = TE
ROUTE : process_ID_input|]
[++; }
A 2wk Al AEunit system)ol]l i3t g A Ao
i=0;
while( i ¢ UnitSysNO )
{ STATION : process_i_input
j=0;
while( j { PIiNO )
{ i_processs_j QUEUE, i_process_j_Q:DETACH;
Jre o }
i=0;
MATCH :
while( j ¢ PIiNO )
{ ift TYPEj == NTE ) i_process_j :
s }
i_process_NTE;
j=0;
MATCH
while( j { PIiNO )
{ ift TYPEj == TE ) i_process_j:
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Jr+ }
i_process_NTE , 1 process Activation;
i process Activation ROUTE: process_i_operation;
1++; )
S 3 @] AlzElel e 2y 8 Ao
i=0;
while( i ¢ UnitSysNO )
{ STATION : process_i_operation
QUEUE, process_i_Q;
SEIZE: process_i_R;
DELAY: process_i_DelayTime;
RELEASE : process_i_R;
ROUTE: process_i_output
B+ }
GAl 4 T A 2R o2 RE Y S8 A A9
i=0:
while( 1 ¢ UnitSysNO )
{ STATION : process_i_output

i=0;

while( j { POINO )

{ ASSIGN : Type = TE Il NTE
ASSIGN : ENTITY ID
ROUTE : Process_i_j_Next;
J++; |

++; }

A S AHA Ala"lo R RE Y 8 AA o

i=20

while( i { SysOutNO )

{ STATION : SysOutput_i ;
TALLY : ;
COUNT : : DISPOSE ;

I++: }
A2. EA|AHIO] 23519 generic code
dng)Zd o8] B FA AE(sub-system)H 2 generic SIMAN code= (E A3} 72tk 74 Axxe

PROWD R &)X 7)%5/83%5-S Yehfs == Wao|lw, { |& &Y 2=t identifiers] <¢v+3 ubEg S o)v]
it
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(B A1) FAAEE generic SIMAN code

M AlAEo) Q24 X 2] B0l tHst Generic Code ‘
{ CREATE : IntervallC_s : MARK(SysIn), Alzaefoll BQlE Al Al
Inlerml" ALz} A o)
ASSIGN ?mmld 110 I g Al/ ) °M sel el dA id el o
ASSIGN - "l}lg,gerlnﬂ\pn - [m LITE] ] mi} 52 A4 )
' ROUTE - Asxlnput; | [ A Aaw A 94 BEel 59
CHUA|AE] AxxQ| 2l2d X2 20| thEt Generic Code
STATION Axxlnpul ; (=R ]’ tg] Axx ol 1}] &t 0] H L Aol
"~ BRANCH. | - { IF, fmnvldmle xx;n‘,i e lmn of el AA idRE 1“56%5;1 wach
AwmIC) 'QQQLFUI« AIC | Q @ DETACH: | iz s20g gog 4 41](1 b RE A Axxol st
AX‘(r\TEdelth MATCH : {AxxIC j : | l\xeNFddde ONEZ Kt}
[ AnIC_A QUEUE, AxxIC k Q : DETACH; | R A sgez geld A7 WE v AEw Axel tg |
‘Au"lf*ddmui MATCH - {Axxl( koot AxeIFdL mcd ()I‘l:J_ RERS AR
AxxQNEdefined FQUEUE ANKONE 0 DHA(H ’ Ax-ONE A ]su er‘ LH A “
7E;(jﬂ~(lttmtd o QUEUE, \xx()[},.,() : I)IETA(‘H; o - f\‘()\ QTE/} 4o ]‘.\I_x' 11:4 5 *1;5} 7% ’H}‘xil—} }duna(mn
MATCH : AxxQNEdefined - el o) 7k QTEZY 4olui delayed AMH.

AxxQTEde l'incd : f\KXALll\’d[lOﬂ

\
; AxxAvclivali(mV;(6[?'1’[5 : .AxxProL‘c;sing : o o 1’&’]7;?!?}\]_,;‘}"]] A“o’ g(;}_t ES 65 Wi mul T '*‘
| CIZIAIAR] Axxel BE 58 FEO0| 48 Generic Code |
STATION, AX‘(Pr()gu\mE e IR ER- | Axxouq ;}g Aag 95 Aol
© QURUE AxxM Q R R T A e L B
SEIZE | AxxM_n: } B - ‘ ]

DELAY : AxxTime ;
RELEASE : [ AxxM_n; |

g4 °] *I/F AxxTime ‘717} ﬂ’éi}

7 ROUTE : AxxOupw: 1*%1 Mg A B mEe Wy
EIZIAIAEY Axxel Z21 X2 SSi0| ChE Generic Code i
STATION, Axx()ulpu! : 4"] A] el /\xx"] ¥ RH MY
© DUPLICATE AxOwToUS 1] [ R I I S P = A PR RS RS QES=
Ast Azdeze] B9 ) e A

|

i1, Axx()ul"luS},s, m :} ;

| DIPOSE ; \
{A\x()ul'IoU‘ I ASSIGN : Entityld = | IC s |; |
ASSIGN : TriggeringType=|NTEITE}; =
ROUTE : Ayylnput: | |

O

Jrf‘] Al 2 o

o) FE ARDE AR 2 A9 id. |
L pofala aly we) A '

124 gEREoR U

(AxxOutToSys_m DELAY : 0 : NEXT(SysOutm)] Caado e e Adfmi: AAd 2E vEe R

| M A|AEIO| &2 x|2| P20l U3 Generic Code ‘
| ;
| { SysOutm COUNT : OutCount_m; DAL el ol BAEE st Ad A ‘w

TALLY : QuiTally_m, INT(Sysin) |
- DISPOSE . |
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