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Abstract

This paper provides an evaluation of static flowshop scheduling heuristics for minbnizing makespan
as an objective function in the dynamic flowshop model, in which new jobs with stochastic processing
times arrive at the shop randomly over time and are added into the waiting jobs for processing. A total
of sixteen scheduling heuristics, including several revisions and combinations of previously reported me-
sixteen scheduling heuristics, including several revisions and combinations of previously reported me-
thods, are surmmarized. These scheduling rules are evaluated via computer using a SLAM discrete event
simulation model. The results for the simulation are analyzed using both statistical and nonstatistical
methods. The results from the study suggest which of the popular scheduling rules hold promise for
application to practical dynamic flowshop problems.
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Table 1. General Description of Heuristics Menticned in Research

Basic idea|of sequencing| procedure| The numbet
Johnson' s |algorithm Total - of
Slope machine sequences
Heuristic No. / Identification® Single Multiple index idle time generated
1. PETRO1 x 2
2. PETRO2 > X 2
3. GUPTA X 1
4, RAP X X 1
5. RACS X X m—- 1
6. CAMP1 X m-—1
7. CAMP2 X X m-—1
8. CAMP3 X m=-1
9. PALMER X 1
10. BONNE1 x 1
11. BONNE2 X X 1
12. SPAC1 X n
13. SPAC2 X n
14. GELDER X 1
15. NEH (n{n+1} /2)-1
16, DELTA X 1

#abbreviated names for heuristics in research
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Table 2. Steel's Rank Sum Test for the Static Flowshop Problems (a =0. 05)

Problem size {NxM} Sample size Ri*)y+ H,
3% 4 50 434(2) A
8 50 489 (10) A
12 50 484 (10) A
16 50 s 490 (10) A
20 50 487 (10) A
6 x 4 50 548(2) R
50 540( 2) R
12 50 540(10) R
16 50 542 (10) R
20 50 570(2) R
3 x 4 50 T566(2) R
8 50 574(2) R
12 50 577(2) R
16 50 588(2) R
20 50 602 (10) R
15 x 4 20 583(2) R
8 20 610( 2) R
12 20 603(2) R
16 20 605(2) R
20 20 610(2) R
20 x 4 20 597{2) R
8 20 610(2) R
12 ' 20 610(2) R
16 20 610(2) R
20 20 610(2) R
30 X 4 20 608(2 ) R
8 20 610(2) R
12 20 610(2) R
16 20 610(2) R
20 20 610( 2) R
H, :#1=.uz'“‘"z,u1s A Accepted
H, [pidepgee =+ s R Rejected

+R denotes the maximum rank sum and i* denotes the heuristic number {see Table 1) for which the

maximum rank sum was achieved.
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Table 3. The Commoen Comparison Test and Bechhofer et al.” s MRP for Flowshop Problems

Model Evaluatory Fre- Heuristic No.
L}
- measures gency| 1 2 3 4 5 6 7 & & W n ¥ 13 U B 16
0 |15 858 1.26 153 L8 16 0.63 0.9 0.0 8.16 453 0.6 75 951 2B 4.5
Estinted 0 2.7 849 141 15 063 L77 045 072 0.0 7.83 405 0.3 6.20 891 0.6 8.6l
error 10 1292 6.3 1.5 15 144 L5 0.6 06 102 672 444 0.45 57 8.2 0.0 10.65
rate of 160 (204 573 0.8 L4 12 L3 09 0% 135 59 3.75 0.69 393 7.4 0.0 891
* mean
Dynamic makespan o0 (282 5.3 129 L47 141 138 L1 126 17t 561 3.57 0.93 3.93 6.5 0.0 84
flowshop 1 () o0 (339 4.86 2.4 135 200 2.00 L7 2.01 261 5.7 3.8 12 3.5 639 0.0 74l
oodel 80 1309 3.9 21 LIl L5 150 189 123 219 498 2.3 1.8 291 54 0.0 31§
Mean
v tate (%) 264 618 1.56 141 133 161 L05 1.; L7 6.4 379 0.87 471 749 048 804
Effective :
renking W B 8 7 & 9 3§ 4 5 W1 o2 R B 1%
Mean
Static error rate (%) 304 9.82 470 313 257 19 L42 179 297 7.2 5.2 258 3.37 64 0.0 6.8
Bowshop E”;]F“"e § % il ¢ 5 4 2 3 7 15 - 6 10 13 1 1
ranking
model - :
Average Computation 1) 5o 4y 7j 053 105 4.87 549 5.6! 5.8 0.68 0.6 0.63 73.61106.6211.12 16.53 7.1

time (0. 001 sec)
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Table 4. Average In-process Intventory and Average Machine Utliization Generated

by Running the Dynamic Flowshop Simulation Model

Heuristic Mo,
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