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Design of the Scheduler
using the Division Algorithm Based on the Time Petri net

Yu-Jin Song, Jong-Kun Lee

Abstract

In this study, we propose a scheduling analysis method of the Flexible management
system using the transitive matrix.

The Scheduling problem is a combination-optimization problem basically, and a
complexity is increased exponentially for a size of the problem. To reduce an increase
of a complexity, we define that the basic unit of concurrency (short BUC) is a set of
control flows based on behavioral properties in the net. And we propose an algorithm
to divide original system into some BUC.

To sum up, we divide a petri net model of the Flexible management system into the
basic unit of concurrency through the division algorithm using the transitive matrix.
Then we apply it to the division-scheduling algorithm to find an efficient scheduling.
Finally, we verify its efficiency with an example.

Key Words: BUC, Petri Nets, Transitive Matrix, Division algorithm, Flexible management System
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char Psubnet[ ], Tsubnetl J;
void search() {
for (#0229 & Hlo]&d] EBAHo] EA4) {
EWHE 9o &1}
while (Z& 3 slo]Be] EdxHo] EA) {
Tsubnet[ ] sidel EXAME Q&)
if (Psubnet] Jol 22 EW#xAY guste] Egojx
7t A8k Feda) {
Psubnet[ ] ¥igo] . EWAMH PUga Fd
ol2E Y&},
Y /* if %/
g HolEo &
} /* while */
g 8 HolEg
} /* for */
for (Psubnet[ ] Mo Zdoj27t &) {
Psubnet{ ol U+ ZFeo]29 @ge EANAEL
gl &t}
Tsubnet[ ] slgd ERAHAE W),
} /% for *#/
} /* search() */
main() {
g9 Zlol2s} HolE9 g ¢lof &0
for (o] &2 do] ZdojA7} &) {
de] ZYolAE ¢o] 21},
if (29 Zeol2rt 27] w17 E#ola) {
Psubnet[ ] vldd 2 Z#elAE Yy,
search();
Y /i x/
if (2uld+D) {
/* Tsubnetf ] Hﬂ%"ﬂ A=
ERRHOY P9 E
search();
} /5 if +/
printf (Psubnet[ ], Tsubnet{ 1)
} /% for */
} /* main */
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<Fig 4.1> The Petri Net Model for BUC
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<Fig 4.3> BUC of M2
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<Fig 6.1> The Petri Net Model of the FMS
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<Fig 6.2> Subnet of fig 6.1

<Table 6.2> Subnet Composition of fig 6.1
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<Table 6.3> fig 6.2(a) Scheduling Table (1)
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<Table 6.4> fig 6.2(a) Scheduling Table (2)
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dgEYolz| P2 P8 Pl
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<Table 65> fig 6.2(a) Scheduling Table (3)
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<Table 66> fig 6.2(b) Scheduling Table (1)
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A3 Fglojx P7 P8

48 ¢4 TH3) T136) TG TI5(2)
29 Zyjolx P




20

stRAlE 0| et

=FA M123 M2=, 2003. 6

<Table 6.7> fig 6.2(b) Scheduling Table (2)
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<Table 69> fig 6.2(c} Scheduling Table (2)
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ZeL Yo~ P7 P8 Pl

<Table 6.10> fig 6.2(c) Scheduling Table (3)

Sub(2]  (Sub3ia)lo}] Suba(ziin)|Subs22)| Sub3(2l3)|Subalzlia)[Subsialis]
qeEdex| P2 Pl Pl

A8e4 | T4 | TS | T20) | 16 | TI06) | TG
ELESL P PT P1

%6l 29L IUE 2AFY @ 73
delEeo =<l Pl, P2, P7, PRI 2
29 £71 248 dedA H3, ol E%
Jobl4] /‘]3} Z o]l P13} Job29 A%
ol P2 HeHoE AT & 9
5 x2gstel 249 A

o) =

[
fru
S
mlm mlm
b Hj

A}o}ui 2#2%2%2%2 = 327
Z3te] AZIA ot 24y &
%3l t*‘«l 2A €4 & 1™ néoﬂﬂi
Bz npe} ol ABMYIAA 3714, A B2
oA 27}%, HELJJSOM 37tA9 A$9 F7t
A7lez 2% 32«3 = 18749 ~AEH /b5
Z3to] A7IA "o

Az, Bastd 2AEH HIdtE Aol
a8 ¢gre AeHT BRmwoA 848 &
49L& & F o, olgld FAE Rdol
AAA A-DLE 1 zol7t @A HolA A
F Aol

mlo X ooy jo f”lﬁ

63 MEUle AAHEE Xl DY

298 24 ARUE 3, FA FASHE AR
qse meHd 2¥SE Foh w9,
61414 Ued Hol2se ogstel 22l
51, &7 52, 27 53, 71 548 AHEAA
MESH 2AFES A BEE v
Moz Jedth E@ HEsHd 2FSL
AAHR A, BEHD 2ATE AR

E*71111) Subl¥ Sub3e] F Ao A& Ay}
Sub2E 1 o]F o 3P}

@GA2) Subl¥} Sub3el ¢S ¥ ET
GA3) daElFddl st FA] FEo] ofd
2L AAS

(1) Subl[0)e} %

-Z7 519 93t 48 FgojA7t Plol=m
2 Sub39l Pl1oZ A &= A ZAFHE
7}.

-Sub3[0] ¢ Sub3[lle], ©] 7o gt
-Z7 529 95t Sub3d[2]l= AFEF<! Plo]



Bty mEald Jjgtel 2

gl5e ol3¢

A7E M) 2l

2952 2L AP A Plg AMEs A A
=3eg FAFPETL
-welA Subl[0lgte E&3<Q ZFo] oA

ol-\—
-

(2) Sub1[1]9] %R

-2 519 9J&ta] Sub3[2]¢t BAIFHE}
(3) Subl[2]9] A%

-Z7 519 23l Sub3[2]9t FAIFHEI}
-27 52° 98ty Sub3[0], Sub3[1]5 A48
E7t

&A4) Subl®} Sub3el AN FA £y
T e 2%E AASE g 2¥¢Ne 1

& gho},

-Subl{1]1# Sub3[0]

-Subl (113} Sub3[1]

SA5) Ao xFAA BA 3 st R
S FE3to A

°olE 2A&F dHolE2 JelUW E 611,
E 6.129 #o.

<Table 6.11> Scheduling Table of Subl{1] and Sub3[0]

Subl[1] | Subl[1}{0]}Subl{1)[}{Subl{11[2]Subl (113} Subi(1}{4}] Subl[11{5]
Agzgojr| P2 P8 Pl

Aged | T33) | TH2) | T12(2) | TI6(D) | TLO) | T5(4)
2ego]x P8 P il
Sub3{0) | Sub3{0M(0}| Sub3{oll1]|Subs{o)21]Sub3l0)31] Sub3loli4)[ubstolls)
NAgdolx| Pl P7 P2

84 | T22) | T6(3) | T10(4) | TI4B3) | T43) | T8
F9%0)2 P7 Pl F
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12

a8 R E 129)

Nztol 58 Fol He} np

o] B4 £ 7Hseith

2y He BEe FEHE QY Tdola
23 Teolart glomz 47 Faed.

2, (Subl[U4l-SubiliIsN e (Sub30Ni4l->Sub3(0li5D

e 5ygow Ez}sw}

~Subl[1]4] + Subl[1][5] =
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<Table 6.12> Scheduling Table of Subl[1] and Sub3{1]
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<Table 6.13> The Scheduling Result of the fig 6.1

Subl | Subl | Subt | Subl | Subl | Subl
(1J{o] | [U)fn) | C0f2) f C0JES) | (1d0d] | (00S)

T3(3) | T7(2) | T12(2)| T16(1)| TI(2) | T5(4)

Sub3 | Sub3 | Sub3 | Sub3 | Sub3 | Sub3 | Sub2 | Sub2 | Sub2 | Sub?
[O§o] | (ola] y foi2] | [od3] | foN4] f (o5t | [afol | [ninu) | (3362) | (i3]

T2(2) | T6(3) | T10(4)| T14(3)| T4(3) | T8(1) | T11(5) | T15(2) | T9(3) | T13(6)

{Job 1)

<Fig 6.3> The Gant Chart of Scheduling
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