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A Simulation Code Generator for AGVS Designt
Kap Hwan Kim* - Pan Soo Kim* - Jong Uk Bae*

ABSTRACT

We usually use the simulation technique in the evaluation and the test of a design
alternative of Automated Guided Vehicle System, In this paper, we introduce a simulation
code generator which can assist simulation programmer in model development and program-
ming. It consists of user interface, program editor, and program sorter. SIMAN is used as

the target language,
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BEGIN,no,ves;
PROJECT, Simulation Code for AGVS,USER;
ATTRIBUTES:Agv#:
Timein:
Agv_Asnd:
NetSt:
NextOper:
NetCl:
ProTime;
QUEUES:wsl-q,FIFO:
wsl-in_bf_q,FIFO:
wsl-ou-bf-q,FIFO:
ws2-q,FIFO:
ws2-in-bf_q,FIFO:
ws2-ou-bf-q,FIFO:
ws3-q,FIFO:
ws3-1in-bf_q,FIFO:
ws3-ou-bf-q,FIFO:
ws4_q,FIFO:
ws4-in_bf_q,FIFO:
ws4-ou-bf_q,FIFO:
agvquel:
agvque2;
RESOURCES :machine(4),1,1,1,1:
buffer-in(4),2,2,2,2:
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00 1z begin,no;
00 2z create:ed(l):mark(timein);
00 3z branch,1:1if, nument, gt.maxent,al:else,a2;
00 4al assign:m=m+1]:dispose;
00 5a2 assign:m=enter:ns=ed(2):nextoper=1;
00 6z count:enter:next(bl);
00 7Dbl assign:NetSt=msq(ns,NextOper):
00 8z branch, 1:if, NetSt.eq.exitsystem,c2:else,cl;
00 9cl queue NetStx3—1;
0010z  seize:buffer_in(NetSt);
00 11 c2 assign:Agv-Asnd=UF(1);
0012z  assign:Agv_-Asnd=d(1);
0013z branch,1:if, Agv_-Asnd.eq.0,el:else,d1;
0014 dl assign:S(Agv_Asnd)=1;
0015z queue,agvquel ;
11 1z request:agv(Agv_Asnd):next(hl):
12 1z allocate:agv(Agv_Asnd);
(3% 5] =23 sjoja
1z begin,no;
2z  create:ed(l):mark(timein);
3z branch, 1:if,nument.gt. maxent,al:else,a2;
4 al assign:m=m-1:dispose:
5 a2 assign:m=enter:ns=ed(2) :NextOper=1;
6z count:enter:next(bl):
54z end:
7 bl  assign:NetSt=msq(ns,NextOper):
8z branch, 1:if, NetSt.eq.exitsystem,c2:else,cl;
9cl queue,NetSt¥3—1;
10 z seize:buffer_in(NetSt):

(3 6] 7HHd sl
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begin,no;
create :ed(1) :mark (timein) ;
branch,1:if,nument.gt.maxent,al :else,a2;
al assign:m=m+1:dispose:
a2 assign:m=enter:ns==ed(2) :NextOper=1;
count :enter :next(bl);
bl assign:NetSt=msq(ns,NextOper);
branch,1:if,NetSt.eq.exitsystem,c2:else,cl;
cl queue,NetSt*3—1;
seize :buffer_in(NetSt) ;
c2 assign:Agv-Asnd=UF(1)
assign: Agv-Asnd=d(1):
branch,1:if, Agv-Asnd.eq.0,el:else,dl;
dl assign:S(Agv-Asnd)=1;
queue,agvquel ;
allocate :agv(Agv-Asnd) ;
assign: A(1)=Agv_Asnd:
fl
move:agv,intx(nextx(1,1t(agv,A(1)),ROUT(It(agv,A(1)),INSC(m))))

branch,1:if,INSC(m).eq.It(agv,A(1)),hl:else,fl;
el queue,agvque?;

request:agv(sds,1):

assign: Agv_Asnd=A(1):
hl assign:S(Agv-Asnd)=2:

delay: TRFTIME;

branch,1:if, m.eq.enter,jl:else,il:
il release:buffer_out(m—NUMWC);
il
move:agv,intx(nextx(1,1t(agv,A(1)),ROUT(It(agv,A(1)),INSC(NetSt
M)
kl branch,]:if,INSC(NetSt).eq.lt(agv,A(1)),l1:else,jl;
11 route:0,seq:

count:m;
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SIMAN IV—License #9150420
Pusan National University
Summary for Replication 1 of 1

Project: Simulation Code for AGVS Run execution date : 12/ 9/1993
Analyst: KIM P.S, Model revision date : 12/ 9/1993
Replication ended at time : 5500.0

TALLY VARIABLES

Identifier Average Variation Minimum Maximum  Observations
1-flowtime 481.43 .36556 134.01 711.37 103
2_flowtime 417.91 44673 108.26 650.94 40
ALL _flowtime 463.66 .38964 108.26 711.37 143

DISCRETE-CHANGE VARIABLES

Identifier Average Variation Minimum Maximum  Final Value
Loaded AGV util. 21.771 1.3644 .00000 100.00 33.333
UnLoaded AGV uti. 22.153 1.2733 .00000 100.00 33.333
Ratio of idle AGV 55.417 .62635 .00000 100.00 33.333
wsl in buff util. 90.033 .27543 .00000 100.00 100.00
wsl util, 98.437 .12601 .00000 100.00 100.00
wsl out buff util. 13.541 1.7793 .00000 100.00 .00000
ws2 in buff util, 5.4852 2.8763 .00000 100.00 .00000
ws2 util, 23.953 1.7818 .00000 100.00 100.00
ws2 out buff util, 3.0012 3.9573 .00000 50.000 .00000
ws3 in buff util. 21.861 1.3726 .00000 100.00 50.000
ws3 util. 61.055 .79866 .00000 100.00 .00000
ws3 out buff util. 10.046 2.0115 .00000 100.00 50.000
ws4 in buff util. 17.562 1.4713 .00000 100.00 .00000
ws4 util. 60.421 .80935 .00000 100.00 00000
ws4 out buff util, 11.737 2.0591 .00000 100.00 50.000
Que. length for AGV .55471 1.3506 .00000 4.0000 1.0000
AGYV utilization 69.667 .28826 .00000 100.00 66.667
COUNTERS
Identifier count Limit

NO LOTS OUT OF
NO LOTS OUT OF
NO LOTS OUT OF

ST 148 Infinite
ST
ST
NO LOTS OUT OF ST
ST
ST

1

2 41 Infinite
3 104 Infinite
4 105 Infinite
9 143 Infinite
10 161 Infinite

NO LOTS OUT OF

NO LOTS OUT OF
Run Time: 0 min(s) 53 sec(s))
Simulation run complete,
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User Interface for Inputs | 3
Easy Simulation Software
Create Slaulation Program F2 for AGVS
Run Simulation Program F3
EasySin
Show Qutput File P4
Quit i3] Dept. of Industrial Engineering
Pusan National Unjversity
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Xap Huan Kin
Press hot key which you want ! Pan Soc Kin
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file

Previeu
Nextvieu

Enter
Delete
Find

Edit data

Workstation
Z2.Hane of station : usl
. Nunber of nachine :
. Node nunber of Pickup st.:
. Node nunber of Del. st.:
. Capacity of Input buffer :

HNo :1

.Capacity of Output buffer :

Sunmary of file

Set  enuvironnent

froceeding
Prodect No
Uchicle HNa
Control Mo
Jutput Ho

-

SCG by PNU 1.E sample.dat
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File

Edit data

Set  envirounent

Arrival Time
1.Select one anang these choices I

. Beta distributian

. Erlang distribution

. Exponeatial distribution

. Nornal distribution

. Ganna distribution

. Lognornal distribution

. Poisson distribution

. Triangular distribution
<9 » Uniforn diseribntion- -
18. Weibull distribtion

Suamary of file

Layourt fu

Proceeding
Uehicle Mo
Control Ha
Qutput

SCG by PNU 1.E sample.dat
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mata

Edit data

Each product
Nane of product : pdl
percentage in total : 0.7
3.Distributian of Lot size @ 1
Existing infermation about praocess

Previev
Nextvieu
Enter
Delete
Find

Previeu 1 operation of pdt

Nextvieu 1.Nunber of workstation
Enter 2. Setup time :
Delete 3. Processing time -
Find

Surmary of file

SCG by PNU 1.E sanple.dat :

Set enuvirennent
Distribution
. Beta dis
Earlang

. Exponential

. Hornal
Ganna
Lognormal
Paissan
Iriangular

. Iniforn
Ueibull

_Layout” Fu
Praceeding
Ughicle Ho
Controt Mo
Gatputi tio

file Edit data
Information about AGY
1. Nember of vehicles : 3
Z. Velocity of AGU : 100
3. Number of load : 1
4.Policy of empty AGY : 1

1. Parking

2. Circulation

Length of AGY :
Load 7 Unlocad Tine

Sunmary of file

Set envirannent

Layout Fu -

Praduct Fu

Pracecding
Control Mo
futput Ho

SCG by PNU 1.E sample.dat
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fitlte Edit data Set environnent

SiZLARCEL
ser defined Route
4 5 6 72 8 9 1011

? 2?2?2222

Layout Fu
Froduct Fu
_Uchicle Fu
+ Proceeding

Dutput Ma

Summary of file
SCG by PNU I.E sanple.dat -

Set ewvironnent

Select the kind of output yow uvant
AGY’s loaded travel utilization :
.AGV’s unloaded travel utilization :
Ratia of AGU’s idle tine :
Input buffer utiltization :
Machine's utilization :
Output buffer utilization :
- . Quewe length for«AGU : - Status

agoutl Fu

Product Fu

Ughicle Fu

Conteol . Ho

Proceeding

Summary of file

SCG by PNU 1.E sample.dat
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