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Single-machine scheduling problem with preventative maintenance
activities
WU Hui*%, WANG Bing't

(1. School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China; 2. Science
and Information College, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: This paper deals with a single-machine scheduling problem with the objective to minimize the total completion
time of jobs subjects to two maintenance constraints. The first maintenance constraint is that the machine will be stopped
for maintenance after a periodic interval, and the second one is the constraint on the maximum number of jobs continuously
processed. Four methods are used to solve the constrained single-machine scheduling problem. To solve small-scale
problems, one binary integer programming model is first proposed, then pruning rules are formulated according to the
properties of optimal solutions, and the corresponding branch and bound algorithm is proposed. The genetic algorithm
is used to find the near-optimal solutions for medium-scale and large-scale problems. Dynamic genetic algorithm is
proposed by adopting the dynamic mutation method to alleviate the precocity problem which is a phenomenon that cannot
be ignored in the genetic algorithm. Finally, computational experiments are carried out to evaluate the performance of
the proposed algorithms.

Keywords: single machine scheduling; preventative maintenance; binary integer programming; branch-and-bound
algorithm; genetic algorithm; dynamic genetic algorithm
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’s [T/10] - ~ 3214 39995 3214 28220 3214 50511
oamys) (T8 ~ 3282 46348 3282 28.116 0 3282 48984 0
ST 101 - — 3081 53053 3081  28.178 0 3081 49.615 0
oz [T/ ~ 5776 3936702 5776 31954 0 5776 47.204 0
“ S 01 - — 5445 4287131 5446  32.069 0.02 5446 55.110 0.02
gz 7751 - 5362 4537756 5362 32619 0 5362 48325
SO 01 - — 5004 4908874 5005 32919 0.02 5004 51.046
[T/51 — - - - 6833 29573 - 6833 53325 -
[sum/3]
. [T/10] - - - - 6428 29.607 - 6428 51341 -
[T/51 — - - - 6381  29.841 - 6381 51961 -
[sum/5]
[T/10] - - - - 5972 30.070 - 5973 55.836 -
T/5] - - - - 54447 70959 - 54432 90.276 -
[sum/3]
00 [T/10] - - - - 51067 71.579 - 51118 89.457 -
[T/51 — - - - 48714 70.874 - 48575 88379 -
[sum/5]
T/10] - - - - 45551 72179 - 45416 89.573 -
[T/51 — - - — 5457789 934.666 - 5437328 1911.574 -
[sum/3]
- [T/10] - - - — 5077950 1292431 - 5074001 1815.823 -
gz 7751 - - - — 4755908 1071.002 - 4755906 1655.868 -
AV To) B - - — 4438708 1381.433 - 4438710 1702.359 -
A VLI - - — 21920051 2825.535 - 21899860 5721.150 -
2000 S 101 - . - — 20517836 2779.562 - 20517789 3117.713 .
oamys) (170 - - — 18954631 4065.803 - 18951958 2467.866 -
SO 101 - - - 17691024 2431.974 - 17693701 2492.204 -
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LB EFE/ s AR ETE/s BAUE ETE/s CPMRZE/ % mIRME BTE/s FRRZE %
gy [T/31 266 408266 0126 266 18050 0 266 22253 0
] SR 101 252 4065 252 0121 252 17.931 0 252 21786 0
gz [T/51 3164 2SL 0120 2sL 18506 0 251 25125 0
SO rTs101 241 7318 241 0120 241 18.071 0 241 23.193 0
gy [T/31 617 TSR 61T 012 617 1883 617  23.101
S
. WP rrs101 581 65456 581 0.148 581 18.868 581 24031
sy [T/01 607 TSR 67 016607 19612 0 607 24.258 0
T rrs101 565 87003 565 0.131 565 19.689 0 565 23.468 0
famyz) [T/5] 93 208863 93 012 oM 1943 934 23872
o ST /101 874 3180742 874 0118 874 18.948 874 25021
amys] [T/3] 67 4267990 @1 013 627 10191 627 26.142
S
T rT/101 585 3567.567 585 0.183 585 19.257 585 25200
oz (170 ~ 2407 0456 2407 23313 0 2407 33.790 0
s S 01 - 2227 0477 2227 23793 0 2227 33308 0
r/5] - 1585 1146 1585 24419 1585 34229
[sum/5]
[T/10] — 1492 0943 1492 24308 1492 34901
[sum/3] [T/5] — ~ 3361 17201 3361 27568 0 3361 37.420 0
" [T/10] - ~ 3121 18681 3121 27593 0 3121 37506 0
oamys) (170 ~ 2201 44096 2201 28506 0 2201 42.896 0
S 101 - — 2041 39597 2041 27556 0 2041 38037 0
gy T8 5903 102905 5903  28.509 5903 50.849
’s S 101 - 5453 94072 5453 28.154 5453 50951
oamys) (T8 — 3804 339744 3804  28.866 0 3804 51299 0
ST 101 - 3553 361183 3553  28.926 0 3553 53.875 0
oz [T/ ~ 9332 3567.843 9332 31150 9333 55924 0.01
“ S 01 - — 8672 5291882 8672  32.187 8672 54492 0
gz 7751 - 6033 5865901 6033 32339 6033 53220 0
SO 01 - — 5614 6183003 5614 32215 5614 55.405 0
[T/51 — - - - 11313 29.556 - 11313 54.834 -
[sum/3]
. [r/10] - - - - 10474 29523 - 10473 58596 -
[T/51 — - - - 7332 29.942 - 7332 56.842 -
[sum/5]
[T/10] - - - - 6856 30415 - 6856  59.246 -
T/5] - - - - 90061  71.393 - 90061 87459 -
[sum/3]
00 [T/10] - - - - 83303 71.420 - 83300  87.323 -
[T/51 — - - - 57913 71.940 - 57913 87.445 -
[sum/5]
T/10] - - - - 53900 73.544 - 53898 93.523 -
[T/51 — - - — 8856998 852.791 - 8852011 1484.968 -
[sum/3]
- [T/10] - - - — 8198859 1213.303 - 8197226 1483.698 -
T/51 - - - — 5737161 1280252 - 5734096 1550.913 -
[sum/5]
[T/10] - - - ~ 5332261 1296.861 - 5331967 1755.345 -
[T/51 — - - — 35632536 2138.115 - 35641021 5840.161 -
[sum/3]
2000 [r/10] - - - ~ 32868002 2136.469 - 32860320 2369.889 -
oamys) (170 - - — 23035280 2328.164 - 23034716 2438.867 -
SO 101 - - - — 21459138 2905.581 - 21436810 2432.110 -
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