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time) o [N T 4 HI A Ec 15"3‘3'*;}?'75%” Hie 22 (PRl 350 2R
PR FE-SB MPRI A  (RSREI FER O » 2ohie
Y’T*EEﬁF'E BB

ot 1o HE R 2R e A R o] B3 PR RIRE > Rl et R 5 ]
(shortest processing time, SPT) JF[[[feiif o [FIRL» — [IE jﬁ“ D T
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e LR TRPIREES
wipm o) FHFE AT G 2R
1l (n) @ |4+ pegtim |OPT % 5 2O R P EGE | Mason& Anderson

2 0.011 100 0.043 0.040

5 3 0.008 100 0.041 0.040

4 0.012 100 0.047 0.064

2 0.019 100 0.193 0.567

10 3 0.029 100 0.386 0.902

4 0.030 100 0.631 1.127

2 0.043 100 3.283 3.637

15 3 0.050 100 4.862 5.710

1 4 0.058 97 10.894 9.874
2 0.063 100 6.672 7.524

20 3 0.109 100 7.535 9.873

4 0.059 93 14.469 11.769

2 0.143 100 13.543 17.581

25 3 0.157 100 17.476 19.877

4 0.190 93 38.433 20.454

2 0.193 100 26.113 34.067

30 3 0.287 97 68.753 36.751

4 0.276 90 93.787 37.473

2 0.067 100 0.099 0.039

5 3 0.013 100 0.049 0.043

4 0.018 100 0.037 0.037

2 0.026 100 0.371 0.964

10 3 0.033 100 0.115 0.847

4 0.019 100 0.453 1.233

2 0.039 100 3.756 3.533

15 3 0.049 100 4.886 4,782

5 4 0.047 97 9.733 8.721
2 0.057 100 7.078 7.545

20 3 0.110 100 7.963 8.784

4 0.060 93 13.271 10.737

2 0.155 100 13.493 19.933

25 3 0.167 93 29.767 21.003

4 0.201 90 39.431 22.467

2 0.197 100 27.757 34.113

30 3 0.291 93 87.633 38.667

4 0.302 90 96.453 41.737
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Minimizing Total Flow Time of Group
Scheduling for the Single Production
Stage

Ronc-Hwa HUANG

ABSTRACT

The integration of production scheduling with group technology has come to be called group scheduling. In
this system, the classification and coding procedure for each so called part family is arranged according to the
similarity of the attributes or manufacturing processes of the individual components. Under this system,
therefore, a production system relating each part family to a specific machine group can be designed. The
present study limits itself to the scheduling problems associated with single stage GT processing centers. In
this context, we find that although a new setup is required when moving between jobs of different families, no
new setup is required when moving between jobs of the same family. This is different from the traditional
research of scheduling which assumes the setup time for a job is independent of job sequencing and, therefore,
could be included in the processing time for each job. Our study found that by effectively implementing group
scheduling the number of setups was reduced and consequently the make span was diminished. Our study
addressed most specifically performance measures of total flow time. Since this problem is NP-hard, we
developed a heuristic approach to derive a sub-optimal solution. The computational results indicate the
heuristic approach we developed had a very high rate to get the optimal solution, above 90%, and its running
time is really short. The solution was then used as the initial point of branch and bound procedure. Further,
several dominate rules and a lower bound of the optimal flow time were developed. The integrated branch and

bound procedure we developed can get the optimal solution within reasonable time.

Keywords: group scheduling, part family, setup time, make span, flow time
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