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Performance evaluation of AS/RS common zone storage policy
with demand variation

Gee-Ju Moon* - Gwang-Pill Kim*

—=& Abstract =

Performances of common zone with various sizes are examined for possible demand rate variations for an AS/RS.
Common zone is a middie area located between the 1st class and the 2nd class to be used by the 1st class items
if the assigned racks are not enough. This area is designed to resolve the rack shortage problem associated with
a particular class. In the previous researches, effect of demand rate variation is ignored since fixed demand rate
is assumed. It is found that rack shortage rate is decreased up to 60% of common zone size. However, no difference
is found at above 70%. Waiting time tends to be longer with increased common zone while travel time and throughput
are not affected at all with the common zone size.
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demand operation full crane in_q out_q r_util s'mt d'mt sf'mt thro
rate policy (times) | (%) (sec.) (sec.) (%) (sec.) | (sec) | (sec) (item)
Class 157.8 67.45 18.47 19.72 6553 | 1938 | 29.11 15487.1
60% 30%-CZ 66.6 77.89 29.10 30.33 784 | 2322 | 3264 15784.7
SFL 00 87.60 51.06 55.95 8060 | 27.09 | 3742 | 2977 | 157930
Random 0.0 87.36 51.47 55.71 7998 | 2757 | 3396 15803.4
Class 180.3 61.78 14.14 15.46 61.86 | 1747 | 26.75 15424.9
0% 30%-CZ 96.4 7471 23.92 26.67 7518 | 2193 | 31.03 15754.6
SFL 00 86.74 4967 55.16 8247 | 2636 | 3723 | 3067 | 158183
Random 00 87.63 49.17 54.29 8339 | 2759 | 37.73 15818.3
Class 216.8 55.58 10.31 11.25 5759 | 1565 | 2373 15287.0
80% 30%-CZ 1095 70.66 1948 21.48 76.15 | 20.36 | 2893 15771.3
SFL 0.0 88.28 4898 53.26 8.09 | 2652 | 3706 | 2955 | 15855.1
Random 0.0 86.93 51.66 54.99 858 | 2758 | 31.77 15841.1
Class 227.1 49.48 7.03 7.55 55.09 | 1389 | 2047 15208.6
909% 30%-CZ 132.3 67.64 1598 17.84 736 | 1942 | 2125 15753.2
SFL 0.0 87.66 49.72 53.89 8634 | 2692 | 3745 | 2969 | 15835.2
Random 0.0 87.54 51.00 54.89 87.06 | 2752 | 3111 15853.9
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demand operation full crane in_q out_q | r_util smt dmt | sfmt thro
rate policy (times) (%) (sec.) (sec.) (%) (sec.) (sec) | (sec) (iterm)
Class 106.1 44.30 838 9.33 54.36 1952 2935 949.6

0% 30%-CZ 5.2 53.27 1214 -] 1331 7347 23.30 33.26 9836.0
SFL 00 63.34 18.17 20.32 7497 21.20 378 | 27.06 9863.3

Random 00 61.47 1768 19.24 74.79 2182 38.20 980.9

Class 1277 40.23 6.60 7.38 55.08 1765 2724 451.0

0% 30%-CZ 198 50.18 10.07 11.12 7195 21.87 3149 9847.7
SFL : 00 62.56 17.36 1954 7451 2662 3733 | 2836 9925.3

Random 00 61.98 1758 1963 .16 21.85 3796 9960.3

Class 1387 36.06 517 54 5374 15.73 2443 9500.1

S0 309%-CZ 31.4 46.83 851 9.34 70.93 20.33 2017 08235
SFL 00 61.83 17.31 1945 75.65 264 3763 | 2601 9902.1

Random 00 61.69 17.46 19.40 73.37 21.78 3813 98%.1

Class 1615 3L79 379 383 M50 13.96 2083 H28.0

0% 30%6-CZ 29.2 4462 7.31 7.9 69.72 19.19 27.04 98975
SFL 00 61.25 16.79 1954 73.10 2104 3767 | 2481 9909.5

Random 00 61.80 17.24 19.24 74.34 2182 3805 9905.7
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(E 3 FRHE0| e 2Huotse| AlE 0/ At
common - full crane in_q out_q r_util 1st_m 2nd_m thro
zone variation |- meq) %) (sec.) (sec.) (%) (sec.) (sec.) (item)
60% 76.6 63.65 23.44 2372 61.81 12.15 31.81 6389.5
0% 70% 832 57.24 17.08 17.16 5853 12.17 31.19 6351.6
80% 88.5 50.71 11.44 11.78 5741 1212 3112 6346.7
60% 64.1 68.94 31.03 30.78 64.66 1443 31.98 6405.5
10% 70% 5.7 63.11 23.20 23.27 64.18 1445 31.97 6392.3
80% 86.0 5741 15.74 15.90 63.78 14.45 31.82 6383.7
60% 38.0 73.18 3156 38.37 73.76 1599 32.13 6527.0
20% 70% 41.0 68.57 28.98 2852 74.20 16.21 32.29 6497.0
80% 60.4 63.42 2191 21.87 73.09 16.33 32.60 6474.2
60% 22.8 79.00 56.03 55.96 76.74 17.99 32.95 6581.0
30% 70% 29.0 73.56 31.26 37.69 73.55 1801 32.48 6601.3
80% 496 69.43 30.59 30.88 75.65 1812 3301 6581.9
60% 39 80.79 61.77 61.74 75.04 19.33 32.27 6599.3
40% 70% 151 77.20 46.76 47.35 75.04 1950 32.77 6599.0
80% 194 73.18 35.89 36.26 74.56 19.57 32.57 6609.0
60% 0 85.04 82.65 84.00 76.06 21.13 33.18 6586.8
50% 70% 1.25 80.50 59.18 58.76 7541 21.07 32.65 6578.7
80% 7.88 77.96 4895 53.26 76.09 21.28 33.09 6598.5
60% 0.0 84.94 90.63 91.45 76.33 22.05 31.42 6590.5
60% 70% 02 81.81 68.59 71.65 75.61 22.18 31.13 6619.1
80% 16 79.87 57.18 58.50 76.57 22.27 31.55 6651.8
60% 0.0 87.46 112.35 114.31 76.19 23.81 30.52 6610.1
70% 70% 0.0 85.60 95.71 93.51 76.93 23.93 30.76 6598.5
80% 0.1 83.31 77.10 76.87 74.24 23.87 30.64 6610.2
60% 0.0 88.94 125.18 126.80 75.76 25.16 30.04 6576.4
80% 70% 0.0 87.44 102.81 103.88 77.64 24.96 30.14 6605.8
80% 0.0 86.38 92.11 91.07 76.63 25.23 30.16 6596.3
60% 0.0 90.46 14453 144.11 73.49 26.60 29.05 6567.0
90% 70% 0.0 89.46 150.53 147.08 76.73 26.43 29.12 6579.6
80% 0.0 8391 143.47 143.12 75.49 26.72 29.19 6585.2
60% 0.0 91.99 197.36 198.73 71.67 2784 28.22 65774
100% 70% 0.0 9242 202.15 20331 77.88 28.16 28.20 6565.4
80% 0.0 92.34 21854 21811 77.24 28.10 28.23 6574.7
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