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Abstract

Job Shop Problem which consists of the m different machines and n jobs is a NP-hard
problem of the combinatorial optimization. Each job consists of a chain of operations, each
of which needs to be processed during an uninterrupted time period of a given length on a
given machine. Each machine can process at most one operation at a time. The purpose of
this paper is to develop the heuristic method to solve large scale scheduling problem using
Constraint Satisfaction Problem method and Simulated Annealing.

The proposed heuristic method consists of the search algorithm and optimization
algorithm. The search algorithm is to find the solution in the solution space using CSP
concept such as Dbacktracking and domain reduction. The optimization algorithm is to
search the optimal solution using SA.

This method is applied to MT06, MT10 and MT20 Job Shop Problem, and compared
with other heuristic method.
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2.1 Constraint Satisfaction Problem(CSP)
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2.2 Simulated Annealing (SA)
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Ae 10709 AFE3 10709 71AE, MT20 EAE 20708 AFEFH 5708 /1AL o185
A3t EAoln 71&€S AFE B3 oln HAHE ¢ As EACITH14) Fe A
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Fa Al | A2 | A3 | A4 T Bl |B2|B3|B4|B5

2% 3 1000 900 | 800 | 700 %7) backtracks= | 10 | 10 | 20 | 20 | 50
Z7+49 backtracks| 30 [ 50 | 30 | 50 | 100

o]& 71Fo = MTO06, MTI10, MT20¢] A& HAE HAFAs E 3, 4, 5% 23, °]& gantt
chart2 Yebd 1YL 39 4, 5 60t

X 3. MT06 248 A3

H| &3m0l Wa gk delu g

MTO6(opt = 55) Al A2 A3 A4
NIRRT 55 5 55 55
A AEA 7F 0.44 0.72 0.50 0.60
= H Az 55 55 55 55
B —maa 0.60 0.60 050 055
DR 55 5 55 55
AALA ¢ 0.60 061 0.55 0.60
= AYAT 55 5 5 55
BY o 061 055 072 077
3 NN 55 5 55 55
BS oAz 0.60 0.66 055 077
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a9 4. MT06 gantt chart

¥ 4. MT10 2% 23

v] & 3to] B F sebug
MT10(opt = 930)
Al A2 A3 A4

B FAYAZL 993 993 993 993

A LA 2 81.02 80.68 80.25 78,65
B2 Z XAzt 993 993 993 993

AR 2 107.38 108.59 105.18 103.59
B3 FHYAZ 993 993 993 993

AbA ZE 86.51 87.71 86.17 86.62
B4 ZFX A3 993 993 993 993

A A 2 113.26 113.75 112.32 110.62
BS A 988 988 988 988

ALEAIZE 107.89 106.86 106.25 105.32

i Schedule Resuft
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¥ 5 MT20 44 2%

MT20(0pt = 1165) Ul gl B g gk el g
Al A2 A3 A4
B1 A A1 1165 1165 1165 1165
AALA ZE 50.04 55.53 49.43 50.21
B FAYA 1165 1165) 1165 1165
AAFA) 7 5415 5333 5312 52.40
B3 Z 2 A3 1165 1165 1165 1165
A A2} ZE 4955/ 49.38 50.09 50.70
F A A2 1165 11650 1165 - 1165
B4 ,
Al AL A ZE 50.80 48.89 49,93 4872
Bs 22 A17H 1165 1165 1165 1165
A AFA) 38.33 38.34 3883 3861
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29 6. MT20 gantt chart

A7l 2AH M MW AdDA MT06, MT20E #E Azt el A= ghet.
a8y MT109 A% HFse 73k 28k

43 71€ A7%¢] vjm
Aol AHE 7]&9] A9 F A 2lA ZHmakespan) B AIMAIZHCPU time)deoll A v it 5}
Atk 94 7129 AT 2 NAAY WM MEEHE 43 E 634 2ot

¥ 6 712A7% B SugSe v

71E aF MT06 MTE20
(A4 (55) (1165)
Genetic Algorithm
48(5) 55 938 1178
Tabu Search
7183 $12] » %06 1180
Aogod B daugF 55 988 1165
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. "X A3 MTI09MA £ Genetic Algorithmo]wt Tabu Search H& |57 £& ARE
MT20 M= & |77 & AHE Ayt A4ATE A48 AFHY Holz Fou]si,
X 72 B a7 AAlsls 224 7133 Randomizing Algorithm[8]¢) Bl A3 o]t}

¥ 7. Randomizing Algorithm# & €z &Fe vlm

Randomizing algorithm(8)] 2 gdndF
A e
MTO06 55 55 061 55 044
MT10 930 996 54.48 988 194.82
MT20 1165 1165 6767 1165 38.33 B

Wi A3 MT06, MT20 EAAE 458 8z Wl Hh8e Faac adu
MTI0 249 7% & AN HelA ozte] ANE QAL S AE 2818 57}
st A%E AU ok ANG YnAZANH FEHOZ Backtrack & Do B
o e Fe gae] dojusl @ el

ATE dAAYEAZE AR daEFgsEE Ao FZ A1z dol FE 3 sE Tt
7] 9% AR Jiel #AE Holg ols M FHZ AL&EHE CSPE rIvte® ste ILOG
Programming LibraryZ ¢l £, CSP7} 7t = A AA gAF 0] st g0z o
& AZEAHd FAHE A el dubEd AL FoR PolEAAE SAE o] &3
th &, A<tE CSPet SAE o &% dAAY 7[He g4 dundF FEH 9 MAE 4%
HH3g gndF FRoz FASHL HAH3 daugF dANA SAY 712 AEA FEH
o7 Y o]F& WwolEol: vy CSP7IMY backtrackF & HEvie| 2 o] &3l A A3
Az el BAE 4dE ¢ J=F Ah
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