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Abstract

It is not easy to find a good production schedule which can be used in
practice. Therefore, production scheduling simulation with a simple dispatching
rule or a set of dispatching rules is used. However, a simple dispatching rule
may not create a robust schedule, for the same rule is blindly applied to all
internal production processes. The presumption is that there might be a
specific combination of appropriate rules that can improve the efficiency of
a total production system for a certain type of orders. In order to acquire a
better set of dispatching rules, simulation is used to examine the performance
of various combinations of dispatching rule sets. There are innumerable
combination of rule sets. Hence it takes too much computer simulation time
to find a robust set of dispatching rule for a specific production system.

Therefore, we propose a concept of the knowledge based simulation to
circumvent the problem. The knowledge based simulation consists of
knowledge bases, an inference engine and a simulator. The knowledge base
is made of rule sets that is extracted from both simulation and human intuition
obtained by the simulation studies. For a certain type of orders, the proposed
system provides several sets of dispatching rules that are expected to generate
better results. Then the scheduler tries to find the best by simulating all
proposed set of rules with the simulator.

The knowledge-based simulator armed with the acquired knowledge has
produced improved solutions in terms of time and scheduling performance.
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16. | SLACK/OPN FIFO FIFO SPT SPT SPT 0.41 1.01
17. EDD FIFO FIFO SPT SPT SLACK/OPN 0.38 0.99
18. EDD FIFO FIFO SPT SPT SLACK/OPN 0.37 0.97
19. EDD FIFO FIFO SPT SPT SPT 0.34 1.02
20. CR FIFO FIFO SPT SPT SLACK/OPN 0.35 0.93
21. | SLACK/OPN FIFO SPT SPT SPT SPT 0.37 1.02
22. | SLACK/OPN FIFO FIFO SPT SPT SPT 0.37 1.03
23. | SLACK/OPN SPT SPT SPT SLACK/OPN SPT 0.34 1.06
EDD 13/23
CR 323 1/23

SL/OPN 7123 723 7123

FIFO 19/23 17/23 1723
SPT 423 6/23 22/23 15/23 16/23
LPT

2 AU 48 &9 TARule)o] 27144/
°0vg JFEE 50%2 A3H 3t who) A
Hata] 3ok weba] H ol wet $ 2
F AdE 7 UES Hox RIEI} 40%°]
2 HE F2 4] 4 &9 7HRue)EH
FH3gt}. o] 7 $-ol= 2+7} FIFO, FIFO, SPT

d 4 +£9 FHRue)E FL& FAY $A
<9 FA(Rule)=4 FH3}3 SLACK/OPN,
SPT7} 49 W, = W, =05 ¢ oo 7
+E 29 & A7 desd, ¥ 59 2
.

Ao Af FH =F £4E9 FHRe-
lease Rule)©. 2+ EDD$} SLACK/OPNo| 3
A=, ZY(Resource) 1,2,3,5+ Z+2} FIFO,
FIFO,SPT,SPT7} F3 50, x1d(Resource) 4
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oy 40| x|HE1-4E7I
X‘I|E1'4—| =3 _qlm FIHH
No. | Release | Resource 1| Resource 2 | Resource 3 | Resource 4 | Resource 5 | FR/THA 5 ?‘t‘7|_l°|
EY R |7
1. CR FIFO FIFO SPT SPT SPT
2. EDD FIFO SPT SPT | SLACK/OPN SPT
3. EDD FIFO FIFO SPT CR SPT
4. EDD FIFO SPT SPT SLACK/OPN SPT
5. |SLACK/OPN FIFO FIFO SPT SPT SPT
6. CR FIFO FIFO SPT SLACK/OPN SPT
7. EDD FIFO FIFO SPT SPT SLACK/OPN
8. EDD FIFO FIFO SPT SPT SPT
9. {SLACK/OPN FIFO SPT SPT SPT SPT
10. EDD FIFO FIFO SPT SLACK/OPN SPT
11. EDD FIFO FIFO SPT SPT SLACK/OPN
12. |SLACK/OPN|  SPT FIFO SPT SPT SPT F4o Y | T4y Y
13. | SLACK/OPN FIFO SPT SPT SLACK/OPN SPT
14. EDD FIFO FIFO SPT SLACK/OPN SPT
15, EDD SPT SPT SPT SPT SPT
16. | SLACK/OPN FIFO FIFO SPT SPT SPT
17. EDD FIFO FIFO SPT SPT SLACK/OPN
18. EDD FIFO FIFO SPT SPT SLACK/OPN
19. EDD FIFO FIFO SPT SPT SPT
20. CR FIFO FIFO SPT SPT SLACK/OPN
21. | SLACK/OPN FIFO SPT SPT SPT SPT
22. | SLACK/OPN FIFO FIFO SPT SPT SPT
i 23, |SLACK/OPN| SPT SPT SPT SLACK/OPN SPT
EDD 12/23
CR 3/23 1/23
SUOPN 8/23 7123 5/23
FIFO 20/23 16/23
SPT 323 7123 23/23 15/23 18/23
LPT

= SLACK/OPN3} SPT7} F3€th W,>0.6
d wo] AnE A, F¥ =F e
9] TFZ)(Release Rule) .2+ EDD9} SLACK/
OPNo] FH 5 2-(Resource) 1,3,4,5 7
Z} FIFO, SPT, SPT, SPT,Ad(Resource) 2+
FIFO$} SPT7} ZH €t}

Ag A9E FelshH CASE29] A F&
T2 2459 FE|(Release Rule)o @&

EDD 9 SLACK/OPNo] FHE 0] A-9(Re-

source) 1,2,3& 2+z} FIFO, FIFO, SPT, A4l
(Resource) 4,5% SLACK/OPN3} SPT7} 3
#t

CASE 39 A$= F& =3 $4cH
Z)(Release Rule)© 2+ EDD, CR, SLACK/
OPNo} Z2H 5w A(Resource) 1,28 Z+z}
FIFOQ, FIFO, A}d(Resource) 3 FIFO, SPT7}
Z3 5 2F)(Resource) 4= SLACK/OPN |,
SPT #9(Resource)5+ SPT7} SFHE T
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CASE 49| A%+ F& =2 49
Z(Release Rule)©. 2+ EDD, CR, SLACK/
OPNo] 3= z}(Resource) 1, 2, 3L 2}
Z} FIFO, FIFO, SPT7} FHdth z(Re-
source) 4= SLACK/OPN, SPT, CR =g
(Resource) 5= SPT, SLACK/OPNo| &€t}

CASE 59 % F& =% $4¢9 73
(Release Rule)©. 2+ EDD, SLACK/OPNo| 3
HE ™ 2Y(Resource) 1, 2, 3 22} FIFO,

EFFS$S E FPS$S §

SOFFS S5 SOFPFSS S

CFPSSS EFFBSS0

EFFFSS 5 SOF F 55 80

SFFFSS ;.tlﬂ_‘d'_]ﬂ_li EFFPBEOS

CFFPFRSS SEET DR T SOF P 5808

EFFSESOS EF P S80S0

SOFFSSOS SOF.F 58080

CFFSS0S .

EFPFSOS

S FFFSOS

CPFFSOS

EFFSSE 6 EFPrSS s

SOFFES § #OFPFES S

CFFSS§ § EFF §S580

EFFS§S SO SOF F § 8 80

SFFSs 80 E FFS8OS

CFFSS S0 SOF F $508

EFFEC S EFF SO

SOFFSC § SOF F 85050

CFPSC s

EFFSC 50

SFPSC 50

CFF §C 50

EFFE30 S

SOFFSSO 8

CFFESOS

E FF$8080

S FFSSOS0

CFF 55080

EFFSSOS0

R T iww EFFSSS EFPFSSS
SOFFS S S SOFFS§8

SOF FSS0 §

rr Y EFFSSOS z::s::

SOFPES 5 59 SOFFSS0S 0 s

EFFS S5 §

SOFFS S §

SPT  F : FIFO  S/0 : Slack/OPN
Critical Ratio & Llehdc),

8 218t Decision Tree

FIFO, SPT, 2}-)(Resource) 4, 5% SLACK/OPN,
SPT7} =€t

Aol AFE Hedtd Aoz qHsAE
a9 59

o] A& FEIW, gJeojo FHo] 59
$E o AF FEG i 43 B
FTH 27HAE JYPeEN HAE® Y ¢
A &9 73 (Rule)S AANEA ®o) A4 3
&2 AiiAe AAE AY A &Y 7F
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2719 B @gg S of S
< 22 03734 1.010]30t) o] 4% &
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AAl, aF 7

CiiMjoll CiEt XfA7|2 =of JE BEA Fa

T =| FEMeE ZHe MEY 1
X|A{Hjo| A7 (Release %2
e & X8 Rule) Xl 1 X2l 2 X8l 3 x4 X2l 5
THE[=B 1 E F F S SL SL 13
TAZE 2 E F F S SL S 17
THAIZE 3 E F F S S SL 10
THEI=B 4 E F F S S 16
TE xS 5 SL F F S SL SL 3
THAxE 6 SL F F S SL S 8
A =& 7 SL F F S S SL 1
THEIZE 8 SL F F S S 7

@ E:EDD F:FIFO S:SPT SL:SLACK/OPN
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