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Abstract

A group scheduling problem, which is production scheduling problem associated with the concept of group

technology, is studied under due date constraints in multi-stage manufacturing systems. The purpose of

this paper is to develop and evaluate a practical heuristic procedure for determining group sequence and

job sequence within each group to minimize total tardiness in multi-stage manufacturing systems.

A heuristic slgorithm has been developed by introducing the concept of relative measures of job tardi-

ness and group tardiness for job sequencing and group sequencing, respectively. A numerical example is

shown to illustrate the proposed procedure,

The heuristic algoirthm is tested by comparisons with problems with known optimel solutions and also

with random group schedules for a set of large-size problems, . Results indicate that the proposed heur-

istic algorithm provides good solutions with small computational requirements, and thus is viable for large-

size problems in practice.
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Table 1. A Representation of Data for a Flow-type Production Scheduling Problem
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Table 3. Production Data for Three-group, Seven-job,

Three-stage Group Scheduling Problem
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Table 4. Comparison of Number of Times Between Heuristic Solutions and Random Solutions
Number of Percentage of Cumulative Percentage
Number of Times (%)
Problems Problems (%} of Problems (%)

100 66 55, 00 55. 00
99.0 —99. 9% 32 26. 68 8l. 68
98,0-98.99 7 5 84 §7.52
97.0-97.99 4 13 90. 85
96, 0 —96. 99 4 333 94, 18
95.0-95 99 1 0. 83 95, 01
94.0-94.99 1 0 83 95. 84
93.0-93.99 0 0. 00 95. 84
92.0-92.99 0 0 00 95. 84
1. 0-9L99 1 0. 83 96. &7
80. 0 —90. 99 ] 0. 00 96. 67
B0.0 -89, 9% 4 3133 100. 00

Total 120 100. 40
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Table 5. Deviation of Heuristic Solution

from the Best Random Solution

Deviation Percentage of | Cumulative Perc-
(%) Problems {%} | entage of Prob
lem (%)

¢ 55. 00 55. 00
0. 001-0. 999 9.17 64, 17
1.00-1.999 6. 66 70.83
2.00-2,98 8. 33 79. 16
3.00-3.99 9,17 88,33
4.00-4.99 3.33 91. 66
5.00-5.99 1. 67 93. 33
6.00-6.99 1. 67 T 9500
7.00-7,99 0. 00 95. 00
8.00—8.99 167 96, 67
9.00-10.0 3.33 100. 00
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Table 6. Problem Size vs. Computation Time

Size of Problems

| Number of [Total Number |Number of |Time (sec)
Groups of Jobs Stages

10 100 10 10.38

15 : 150 10 27.01

20 200 10 57.22

25 250 10 102. 45

30 300 " 10 157.53
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