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Abstract

Job shop scheduling problem is a complex system and an NP-hard problem.
Thus it is natural to look for heuristic method. We consider the multi-part
production scheduling problem for quality level in a job shop scheduling under the
existence of alternative routings. The problem is more complex if the processing
time is imprecision. It requires suitable method to deal with imprecision. Fuzzy
set theory can be useful in modeling and solving scheduling problems with
uncertain processing times. Li-Lee fuzzy number comparison method will be
used to compare processing times that evaluated under fuzziness. This study
presents heuristic method for quality level in bottleneck-based job shop scheduling
under fuzzy environment. On the basis of the proposed method, an example is
presented.
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{ Table 1 ) The precedence relation of an operation

part route
l 1 — @2 — (3
I 4) — (55 — (6) — (D
fl @8 - 9 - ao
I\ 11 — (12

( Table 2 » The processing time of operations at each machine

I - S T T ]
operation ;
_ R - — -
|
Chine‘ i 1 m ! I\
12 3 4 T 5 ! 6 7 8 9 10 0 11 | 12
M, 5,7,10} 1(6,9,11J (2,3,5) (3,4,5) (5,6,7) (8,10,11)’l
o | | e [ ‘ e
\ ;
M. 34,7 (68,9) | (56,7 |(4,57) \ (2,4,5) 1(3,4,5)
M, | (4,5.6) | (6,7,8) (5,7,9) 1(6,8,10) 1(7,10,11)
4.2 &

A7) ¢] 2302 FOPSAc) 244719 ofel o} 2t}
HA0-1) n=4. /& TellAe 3, TalAE 4, MelAt 3, Nell A 2]}
oA 20 BE o tig 7,2 A= (Table 3) 3 7).

T.=17.7.= 2033, T, = 16.67, T, = 13.33

gAY -1 --0—-N
A 4) I, 41
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{ Table 3 ) The computational example of an each route by Step 2

alternative . .
route route T, m(T; )
I, 1 1, 1 a<2 2)—» (3,1 (14, 20, 28) 20.67
1, (1, — (2,2 — (3,3 (12, 16, 23) 17
0, (4 1) — (5, 2) — (6 1) - (7 2) k15 20,26) 20.33
a, 4. D—(52 —(62 —(72 (17, 22, 28) 22.33
l, 4D =52 —(63) = (72 (18, 23, 29) 23.33
i, (8 z‘—»<9 1> — (10, 1) (15 20, 23) 19.33
m, (8,21 — (9, 1) — (10,3 (12,17, 21) 16.67
L\ (11, 2) — <12 3) f ’10 14, 4, 16) 13.33
\ (11, 3) — (12. 3) (13, 18, 21) 17.33
S S e L e e e e
A 5) g=2

A 6) {FOMSA)} =83 Axl:= (Table 4)2} 23 o]2] diagraphi (Figure 1.
{(Figure 2) ¢} 7t}

{ Table 4 ) The computational example of an each route at g=2

mtroduced ‘* . .
route M m(M)
part
u, 4+ 1, (4, 1) — (1, D] (17 24, 32) ‘ 24.3
o M, 4+ I, (L, 1) — (4 1D] (21, 29, 40) 30 ‘
’ I, + 1, ((4,1)—~(1, 1] (15, 20, 28) 21 |
I, + 1;1(1 1) -= (4, 1)] (21, 28, 38) 29 ’
O H + m (22 29, 35) 28.67
B I, + [, (15, 21, 26) 20.67
1] + N, (16, 21, 26) 21
L, IV

0, + N, (15, 20, 26) | 20.33

HAT) NE FAA =9 ¥ Fo= 44
A 8) A6 5. zic}h, g=3
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oA 6) {FOMSA: =43 Az (Table 59} %31 o)¢| diagraph+ (Figure 3)
(Figure 49} 7t}

¢ Table 5) The computational example of an each route at g=3

introduced . -
route M m(M)
part

I+ N, + 1, [(4, 1 —1,1)] (17, 24, 32) 24.33

iy 1y BoE N LT D (4] (21, 29, 40) 30
Y 0o+ N, 4+ 1, 14,10 = (1, 1] (17,23, 20) | 223
I+ N, + 1, (L, 1) (4, 1] (21,28, 38) 2

T m, + v, + 0 (22,29,35) | 28.67
o I, + N+ 0. (18, 25, 30) | 24.33

A7) [ & e =o] BFo2 A4

oA 8) A6 i g} g=4

A 6) {(FOMSA! A £3F Zat= (Table 6)9} 7t3 ©]¢] diagraph+ (Figure 5)
(Figure 6 3} 7t}

{ Table 8 ) The computational example of an each route at g=4

introduced part route M m(M)
I +N. +1, +0 (41— (1, D] (23, 30, 38) 30.33
gowoLg UV LI L D4 D] | (27,35, 45) 35.67
I AN, 41, +00. (41—, 1 (22, 30, 36) 29.33
I+N, + 1.+, 1L, D=4, D] (22, 30,36) 29.33

A7) & A =g] 302 44

oA 8) AE N, — 1, —11,9 M=(22, 30, 36)% JA|s) 2 F3 A9 7ie}.
oA 9) DFA32) 44l wWE Aab:- (Table 7) 3 3+31 0)¢) diagraph+ (Figure 7)®*
et
e

A1 AE I+ 1, -+ L+ IV, [(11, 20—(8, 2)], M =(21, 28, 37) &l & A3t}
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{ Table 7 ) The computational example of an each route by Step 9

introduced part route [ M ‘ m(M)
o+ [, (41— (1, 1] | (17, 24, 32) 24.3

o1 T+ I.0(,1)—(40D] (21, 29, 40) 30

b N ] |

[I:+I;[411*(1 1l (15, 20, 28) 21

o+ LD =, ] (21, 28, 38) 29

0.+ 1.+ 1, (23, 30, 38) 30.33

(n. 1, m

11; + 1, + I, (20, 28, 36) 28

0o+ Do+ M.+ IV, [(8 21—(11, 2)] (21, 30, 36) 29

L LW N 1L+ ML+, (111, 2)—(8,2) (21, 28, 37) 28.67
| 0+ 1+ I +N, (22,30,30)  29.33
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APPENDIX
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{ Figure 2 » The network resuit of the FOPSA { I, IV}

{ Figure 3) The network instance of the FOPSA {Il, IV, T}
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{ Figure 8 > The network result of the FOPSA {1, IV, 1, III}
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