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Abstract

This research is concerned with group scheduling problems in multistage manufacturing system
with dependent setup time. The objective of the research is to develop and evaluate a heuristic algorithm
for determining group sequence and job sequence within each group to minimize total tardiness in
multi-stage manufacturing systems with sequence dependent group setup time.

The group scheduling heuristic algorithin is developed and evaluated by comparisons with twenty-
seven problems with the known optimum solutions and 144,000 random schedules of a large variety
problems. The results indicate that the proposed heuristic algorithm gets the same optimum solutions
for the problems and also provides the good solutions in comparison with the random schedules of the
large variety problems, A numerical example is given to illustrate the heuristic algorithm.,
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WA (g7) | FAS | PR | A (%)
100, 00 6 4,17 4.17
99, 99 - 90, 00 64 44 44 48,61
£9. 99 - 80. 00 35 24.31 72.92
79. 99 — 70, 00 13 9. 03 81.95
69, 99 -60. 00 16 11,11 93. 06
59. 99 -50. 00 7 4. 86 47,92
49, 99 - 4000 3. 2.08 100, 00
39,99 °1 3 0 000 | e

Total - 144 100, 00
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Table 6.

Analysis of Variance

Source of Variation Sum of Square DF Mean of Square ¥
Group 204. 694 2 102. 347 0. 565
Job 2,533. 968 361. 995 1, 999*
Machine 392.959 2 196, 480 1.085
Groupx job 3, 867559 14 276. 254 1.525
Groupx Machine 901. 200 4 225, 300 1. 244
Jobx Machine 2,695,051 14 192, 504 1. 063
Group X Job X Machine 4, 026,015 28 143, 786 0.794
Error 13, 035. 990 72 181. 111
Total 27,661.438 143 193. 437
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Table 7. Reduction Ratio

Job ™~ Group 3 4 5
3 9,72 3.15 2.63
4 1.4 8.07 7.01
5 434 6.12 3.84
6 12.63 6.14 5. 98
7 13.16 4.61 12.93
8 20. 21 12.47 10. 06
9 23.70 17.25 14,57
10 21.02 17.20 15. 47
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Table 8. CPU time of Heuristic Algorithm by VAX-11/780 Computer
GROUP=23
#0OF JOB 3 4 5 6 7 8 9 10
# OF 3 ; 0,120 | 0.250 0.435,; 0.715| 1,095 1.535( 2.175| 3.090
4| 0.150( 0.300| 0.560( 0.900[ 1.430| 2.015( 2.800| 3.530
MACHINE 5! 0.155 0.370| 0.675; 1.125( 1.740; 2.495| 3.595( 4.055
GROUP =14
# OF JOB 3 4 5 ] 7 8 9 10
& OF 37 0,205} 0.460| 0.815| 1.370 | 2.065] 3.230| 4.410] 5.045
4| 0.265| 0.590} 1.110| 1.B20 | 2.750 | 4.030] 5.690} 7.390
MACHINE 0.325| 0.750 | 1.400] 2.325y 3,485 5.225) 7.190| 8.100
GROUP =5
# OF JOB 3 4 5 6 7 8 9 10
& OF 0.375| 0.830] 1.450| 2.430| 3.770] 5.495] 7.585 10.510
4] 0.470}F 1.030; 1,920( 3.015] 4.905| 7.410 [ 10.055 | 14,470
MACHINE 0.595| 1.275| 2.420| 3,900 [ 6.040 | 8.780|12.240} 17,795
5. & & W 2 FE o] &3h] » Lt 1447 2] EA| )
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