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Abstract

The application ot GT results in the mass production effect to multi-product, small lot-sized pro-
duction. Group scheduling, which is operations scheduling based on the GT concept, is analyzed in
a multistage manufacturing system. But the research has been limited in independent setup time models.

A heuristic algorithm has been developed to minimize the mean flow time when setup times
are dependent to sequence of group in multistage.

For evaluation of the heuristic algorithm, the solution of heuristic algorithm is compared with that
of random scheduling. The resuit of comparison indicates that the propased heuristic algorithm pro-
vides good solutions with relatively fewer computational effort.
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1 3 2 712 2 714 6 6
2 1 1 7,6 6 9|6 9 3
3 4 8 217 9 9!3 6 2
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Table 4. Comparison of frequency between heuristic solution and random solution

frequency (%) number of percentage of cumulative percentage of
problems problems (%) problems (%)
100. 00 25 19.8 19.8
99.95-89.95 53 42,1 61.9
89.95-79.95 15 1.9 73.8
79.95—69. 95 12 9.5 83.3
69.95-59, 95 8 6.3 89.6
59.95-49.95 6 4.8 94.4
49,95-39.95 2 L6 96.0
39.95-29.95 4 32 99.2
29.95-19.95 11 0.8 100.0
19.95- 9.95 0. 0.0
9.95- 0.00 0 0.
total 126 100. 0
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Table 5. ANOVA for factors of heuristic method

source of variation sum of squares df mean Squars F
stage 243. 573 2 121, 787 0.415
group 1179. 146 2 589. 573 2. 008
job 5125, 078 6 854. 180 2. 909*
stage X group 422, 047 4 105. 512 0. 359
stage x job 4772.977 12 397. 748 1. 355
group x job 2763. 776 12 230. 315 0. 784
stage X group X job 6288. 767 24 262. 032 0, 892
residual 18498. 428 63 293. 626
total 39293. 793 125

*:a case that is significant withe=0.05
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Figure 3. Scattergram of frequency according to number of jobs.
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2547 a4 31-?{—‘{]_-%—&}%_- Al Hee A i°k\gr°“9 3 4 5
zbsb & Qlch whEu| & F3lA] Ad o2 2 3 8 2 4
L+ 73E @Ao}x}. 4 5 7 9
B 5 9 9 5
F,=10007 BdaAEHol dafy oozl 6 7 9 10
FAZAI7S sFea AdaAFeel 2 7 8 5
g A g s hE, 8 6 7
Fo—amslgel ey aeld g A2 ) 10 6
2 Table 6.2 7+ 73¢9 AL 6704 #Ht
Eu) RS ob$3h 2 Foz % 126549 BFIH Re 7.0%
R=(F,~Fa)/Fax1001%) A W F A 3wl A
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7 34 gefol W 33FutEu]: Table 6 ol Table 7. & 126 € A1S Fidl £25+= A7
Table 7. CPU Time of heuristic method [ sec)
stage group job
3 4 5 6 7 8 9
3 0.83 0.80 0.83 0.96 1.12 1.73 1.84
3 4 0.99 1.02 1.10 1.35 1.67 2.97 3.49
5 1.30 1.33 1.30 1°52 1.88 2.68 4.48
3 0.85 0.79 0.88 1.01 1.49 1.80 3.19
4 4 0.93 1.01 1.18 1.44 1.69 2.47 5.08
5 1.24 1.32 1.40 1.82 2.17 3.21 7.04
3 0.87 0.81 0.90 1.13 1.59 2.33 4.21
5 4 1.04 1.07 1.23 1.58 2.14 3.99 5.54
5 1.26 1.48 1.59 2.09 3.29 4.39 8.88
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