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In this paper the problem of simultaneous lot size and scheduling in
flexible job shop with machine capacity constraint has been
investigated. Due to the nature of the flexible job shop environment,
the problem has a multi-level and multi-machine structure, and the
objective is to determine an optimal or nearly-optimum production
plan so that the system costs, including the costs of production,
holding, setup and overtime, are minimized. For this purpose, first a
new mixed integer programming model in the form of a big bucket
time has been presented. Since the problem is strongly NP-hard, a
meta-heuristic method that combines the genetic algorithm with the
particle swarm optimization algorithm has been proposed for its
solution. Also, since it has been proven that in capacitated lot sizing
problem with setup time, finding a feasible solution is NP-hard, and
in order to not spend a large part of the search process in search of
the optimal solution in the infeasible points of the solution space, an
effective heuristic method called shifting procedure has been
presented. Through a neighborhood search, this procedure helps
direct the search process to the feasible points of the problem.
Finally, the computational results have been used to demonstrate the
effectiveness of the proposed solution method.
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? Continues setup lot sizing and scheduling problem
# proportional lot sizing and scheduling problem
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Find first unplanned position r’' € t — 1
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on the machine m and X/, = gs;,
ELSE

Select random a machine m' with
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Find first unplanned position ' on the

! !

machine m'and X/ ,™ = qsjp

ENDIF
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Factor levels Number
of levels
Elitism rate(A) {0.15; 0.3} )
{0.7;0.8;0.85;
Pc(B) 05 A
{0.05:;0.1;0.15;
pm(© 0.2} 4
Initial o
velocity(D) {20 ;4060 ; 80 } 4
c1(E) {0.5;1;1.5;2} 4
c2(F) {0.551;1.5;2} 4
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Factor df SeqSS AdjSS Adj MS F P value
Elitism rate 1 5.284 5284 52844 12.14 0.003
Pc 3 5.951 5.951 1.9836 4.56 0.018
Pm 3 9.404 9.404  3.1346 7.20 0.003
Initial velocity 3 6.076 6.076  2.0255 4.65 0.017
cl 3 1.999 1.999  0.6662 1.53 0.247
c2 3 5.850 5.850  1.9499 4.48 0.020
Error 15 6.528 6.528  0.4352

Total 31 41.091
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=z - time(s) objective function Gap%
ERE g
g 28 2
g & Q Q o
Test problems g % g %_ - |> < |> - |> <
» o) =] > ) — > ~ — > ) —
SR = 97 o) w =s) [97] ==
) @) o o
STP1(2:42:2) 30 50 22 28 07 R RE 0.0% 0.0% 0.0%
STP2(2:4:2:3) 30 100 58 63 1.8 1039 1039 1039 0.0% 0.0% 0.0%
STP3(2:6:2:2) 30 100 57 68 137 7735 7735 7735 0.0% 0.0% 0.0%
STP4(2:6:2:3) 40 100 101 106 602 12288' 12288' 1288.2 0.0% 0.0% 0.0%
STP5(3:6:2:4) 40 100 13.8 137 4016 1231 1231 1231 0.0% 0.0% 0.0%
STP6(3:8:2:2) 40 100 126 132 1247 7142 7142 7142 00% 0.0% 0.0%
STP7(3:8:2:3) 40 100 142 146 3124 998.3 9983 9983 0.0% 0.0% 0.0%
STP8(4:10:2:2) 40 100 146 148  >3600 14275' 14275' 1553.7 00% 0.0% 53%
o 10 2226. 2004 11.1 ., 249
STP9(3:8:3:4) 40 0 171 178 >3600 S s 25027 o, 00% 5
o 10 2237. 1994 12.2 ., 173
STP10(4:8:3:5) 40 0 226 224 >3600 p s 23388 v 00%
MTP1(4:10:3:5) 40 100 277 282 >3600 24238' 23;‘6' 2616.1 3.9% 0.0% 101/'5
0
MTP2(4:12:4:5) 40 102 423 409  >3600 3075 30905' 3557.6 23%  0.0% 13;'4
0
e 12 3479, 3127. 11.3 ., 137
MTP3(4:15:4:5) 40 0 54 557 >3600 ; ;7 35571 o, 00%
MTP4(5:16:5:6) 40 103 86.7 904  >3600 5921' 5211 6110.5 103/'8 0.0% 107/'3
0 0
MTP5(5:18:5:6) 40 103 988  99.5  >3600 5314' 49676' 5608.6 8.0% 0.0% 13/'7
0
MTP6(5:20:5:6) 40 103 1125 1145  >3600 45722' 40;‘5 " 4539.9 1028 0.0% 1;')2
MTP7(6:22:5:6) 40 103 1437 1463  >3600 51758' 4721' 5486.4 9.7%  0.0% 106/'7
0
o 15 4884. 4131, 18.2 ., 280
MTP8(6:24:5:6) 44 0 202 2108  >3600 ) L 52877 o 00% 5
MTP9(7:26:5:6) 44 105 2235 2315 >3600 62;‘6' 56251' 7137.6 1&5 0.0% 2&3
?’ITPIO(7:28:5:6 44 w2613 2107 =360 0% O 60053 6.0% 0.0% 103/'5
0
LTP1(8:30:6:6) 44 106 3147 3114 >3600 7337' 66250' 8024.7 9.9%  0.0% 200/'7
0
LTP2(9:35:6:8) 46 108 7512 8105  >3600 12943 11468 15502 13/'9 0.0% 305/'2
0 0
)LTP3(10:40:6:10 46 108 1234 1267 >3600 11883 10400 131393' 1;'3 0.0% 206/'9
0 0
LTP4(12:45:8:10 20 9699.  14502. 21.0 ., 495
) 50 0 1997 2040  >3600 134 o, 5 o, 00% 7y
LTP5(12:50:8:12 20 bes8 2740 >3600 15616 13696 17316 140 (0, 264
) 0 9 % %
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