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Abstract: A modified immune clone selection algorithm is proposed for the non-identical parallel
lithography machine scheduling problem of the bottleneck process with energy consumption,
changeover time and resource constraints, where multiple reticles are available for each reticle
type. Firstly, the scheduling problem domain is described and mathematical programming
formulations are put forward with the objective function of minimizing both the total weighted
completion time and the energy consumption. Based on the model, then a modified multi-
objective immune clone selection algorithm with elitist strategy is developed. In addition, the
depth neighbor search and the population renewal operator are combined to the algorithm to
increase and balance the exploration and exploitation ability. Finally, simulation experiments and
theory analysis are carried out to evaluate the as-proposed algorithm, and the results indicate that
the algorithm is valid and feasible.
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Table 1 Experimental results of different instances
MMICA NSGA -11 MODE
L
NS GD SP CPU NS GD SP CPU NS GD SP CPU
n20m213 41 280.15 1376.94 88.1 40 278.26 1575.57 67.7 33 339.74 1922.56 85.6
g "20mD 43 186.03 1135.51 86.1 39 192.37 1391.95 68.4 31 343.92 1702.10 88.5
n20m215 41 233.78 1276.56 86.6 37 237.49 1393.94 62.9 29  368.54 2040.45 87.4
n20m415 46  236.43 1155.15 88.9 44 254.64 1410.17 66.2 27 365.60 2133.87 84.9
n30m3 14 54 169.21 1727.29 93.4 46 284.06 2249.19 87.1 35 288.84 2718.85 93.4
n30mo6l4 46  208.79 1768.89 98.0 42 247.07 2453.93 90.7 38 318.37 2861.89 95.2
n30m317 55 253.23 2085.23 97.0 44  296.95 2345.07 90.5 27 347.18 2924.20 98.8
L n30mo6l7 42 171.34 1277.03 105.4 38 279.16 1715.32 102.8 29 234.93 2441.95 103.2
nd0m4I5 56  297.11 1954.17 106.6 49 252.46 2353.87 104.2 31 232.51 2819.39 104.7
n40m8I5 40  304.25 1360.98 116.6 36 371.62 2280.60 112.0 30 395.66 2672.59 117.0
n40m4 9 61 220.87 1831.50 106.3 44  282.52 2310.4 103.5 37 240.64 2 841.01 108.5
n40m8 19 39 172.92 1189.39 121.6 34  296.37 2334.39 118.3 35 220.87 2511.72 131.3
n50m516 47 256.05 1521.22 119.0 41 324.29 2829.93 117.2 32  326.12 3289.15 123.3
Je n50m1016 46  320.85 2135.95 119.2 43 363.47 2746.46 116.9 34  348.84 3120.51 122.7
n50ms111 53 332.45 2313.56 124.3 45 334.78 2967.59 120.9 39  402.82 3534.58 131.9
n50m10/11 49  312.63 2213.48 127.1 42 302.38 3172.83 124.6 35 398.64 3759.90 128.4
WE 47 247.26 1645.18 105.3 42 287.37 2220.70 97.12 33 323.33 2704.05 106.6
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