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Development of a Petri-net-based Simulation Software for
Performance Evaluation of the System with Blocking and Deadlock
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Chan-Woo Park, Sang-Chel Hwang, Hyo-Seong Lee

{ Abstract |

In this paper, a new software package for modeling and simulating discrete-event
dynamic systems is developed. The new software is a general-purpose, graphical tool
based on timed Petri-nets and is developed using Visual Basic and Visual C++ for the
window environment. It allows the user to graphically build a Petri-net model and
enter input data for executing the Petri-net simulation model. It is equipped with a
deadlock detection and recovery function as well as an automatic error check function.
In addition, the software supports various enabling functions and distribution functions
and provides various statistics for the performance measures of interests pertaining to
the system. We expect the new software will be used in a wide number of
applications including computer, communication and manufacturing systems.
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B9t mato] EMSE Alagel HEEAME At HED-UE T8 2edH SZEYo] Y 1

<ayg 9 M/M/m/K/M 7] 3 E 9

HEH-UE 23

M/M/m/K/M Al2="e] MAjel 7147 7v
Hi JE TFHLZ vRE £ 4ok Z JAs
azd w7 FbEAIZEE Haol 1/4
FEIXE 4t 1% & JAe FHLR
A, Fxd EA4 4 de Hd 14
Kol mAo] & & 9l nAYY =
4 & k. =@ FEzdA FAYse
o F£E mYo] glon Zzte At
AT 1/p Q) AFEEE B3 /1A AL

o] Alzdlg HEZ-UE EFFoz g
a3t o] FRET o714 placel & T A
7VEE 71AE JehlH, place2® FEl49

5389 Yetdth place3 @A FElidA o
71%Q 1AL, placeds FFGdie)dEid F8F
<& YEeY, placede ABl2 FEi8 FE
NAE et Al2de EA3te 1A F
s FEFY F7F MIH K2 FIH}E=2
transition 13} transition 3& Z+Z} placel, place5
o] EE %9 2)&3E marking dependentd 2
Ab&(firing rate)® ZAMEEA @k oElA
transition 1# transition 391& 2 AT Ego]dj
A A Y38= marking dependent transitiong A}

oo =

okl o

bR

g8t} o] Ry FHEZ-YE RYL <19
9>9 Zon AMul2x §& WEHA 100,000
A AR A ALY S £ AFHE G
& 9 vasHg. 1 A3 <E 59 Zu.
<E 5504 N, T, Pore 7z 33 Axd
A%, FRFAANRH ERsHe 2o 2
g&< YetdT

<E 5> M/M/m/K/M Al2H9 SA)
A=1, K=3, M=10, m=1

1 oany 298 724 Rel.

yZ 3j S/W error (%)
N 21424 21428 0.0186

02 T 04662  0.4662 0.0000
Pbr 04660  0.4663 0.0643
N 26121 26122 0.0038

04 T 10610 10611 0.0094
Pbr 07037  0.7037 0.0000
N 27004 27006 0.0074

05 T 13617 13624 0.0513
Pbr 0759  0.7597 0.0263
N 27957 27957 0.0000

07 T 1963 19637 0.0050
Pbr 08258 08258 0.0000
7H8 Al

B AdME Mitra[1988]9 Mitrani[1988] 2]
AFAM D I9A AB/A2HY 48
w4 goH12).

A7} F@ata 3gAe] FHL AANE 3
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I RE JHE FAHY 2840 AFLEXE o
2o, 532 3y 1w &4 AYe =% dlx
A grolth, 714, 7tF I AE vA 7 I
Az Azg ol = e F FE6Eta
gt @AF 9 o9 FIFE
(backorder) b3ttt 743 z+ 71419 7}
TEL BT ARF 3l HAEY. o] AAE
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o EE 71 ©A 1, 2, 3¢ TH 2 F 62
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9] EEL AE £2E et transition 3,
63 9 Ho] 1/3A AFEEE bd2E 7134
ZFolal transition 102 317o] d]go} A ¥o}

% Ao weh =AY e,

<2d 10> 32 taA=He HE-YE 2

<E 6> A L { FAA

NMNNEEEEEREGEEARS
| % % & (parts/h) | AV & & (parts/h) lerror (%6)
1{2] 3 2.1310 2.1308 -0.0093

31211 2.1310 2.1298 -0.0563

11 3} 2 22074 2.2082 0.0362

31112 2.1010 2.1016 0.0285

21113 2.1010 2.1002 0.0380

2131 22074 2.2002 0.0814

21212 2.1779 2.1805 0.1192
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1141 2.2365 2.2376" 0.0491

41111 1.9503 1.9514 0.0563
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£ dAdAMe grigEd dEYIE 99
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2 849 =2 FAH Y == i(3F =
EA2(S)HE 4z & v H(finite buffers,
BpE 7FRZ 3, Aoue HXE XT3}
T8 E(capacity) C;& 73 glow, AMulx
AZbE BE 1/ ¢S AFEEE gEta 7H
g}, gRojAM mAY =L <aYP 11>94
HE AZ go] ZRAZ S, S, S3EFH E
A, =A7HEL 1/4;9 AFEEXE ey
2 s o) Al=®dlA  blocking
mechanism< A% & (blocking after service)&
w2, 3 T2 A2 oF o3 T2 M7t B
A5 QL& o first-blocked-first-enter Y& W
et JpRgTh o] AlAHE ZZhe] 2 A
A Aol KT Yje FHZ AAHY
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FollA AdE A2ZEOE ol&F ANEHINE @ s)5e RAsed A= (window) B o)
BIe <E > vaHo] gtk Ni # Pori € M AE JMsd 2d¥E AZEOE Visual
Z2Ax SelMe] B 2 o 4 §8E&  Basicd Visual C++& o] 43t Addac
oujstn, 2224 L 1000008702 <E 7>o] GTNA Add 2TEdole IYYETE o
A OB & Q%o AlBgolMe F Ax: os &3 AR E43aR i AxdE HE

FAEE RoZ eyt Zg-UEZ ZANGF7|F 34, Zgdge =

FToE sty Wit Alade ASIHEE A

<E 7> Bas} mRo] 2ASE W78 T £ 2 d7dAE B4 M2 A9

YES T ZAX g 39 7€ AZEHdHe E + AN
C=(2,2222222) C-2zzr22y | DARAS aFHLITE Foisint

#=(15,10,1.0,1.0,1.0, #=(20,1.5,1.5,15,15, B dToA Mgy AZEY O s AE

10,10,L5) 151.520) goldoe] 3| FYPHeAE AFdr] At

253 HS 7128 Rel. error HS A¥# Rel error @& oAo] ulsle A¥3e wgh o A
LEE S/W (%) LEE SW 8 o . L - i
E QAFdA Mes AZeEdols AT Tl
33? 1296 1283 48 432 NEdolA ARE ﬂl_%ffé}% 43 = AUh
T HEZ-UEL dF EAYL HA &5
N; 13255 13267 00904 08952 08953 00112 F Jorng B A2HE HEg-HERZ 44
Pbr, 03068 03062 -0.1960 01470 01471 o0oeso =B ¥ & Atk waEM vlHEIIEtE & o
Nz 08699 08730 03550 05320 05323  0.0563 TAM AEE LEEJAR B dyAs
z = ‘ ' ) ) ) do] A% BHL A 8 & + gon, gy
Pbr; 0.1240 0.1248 06410 00470 00474 0843 Aoz wE-YEZ A =23 & 5 9=
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B AT td AZEYo INEE
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