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Designing hierarchical ring-star networks
under node capacity constraintsT

Lee Chang Ho*- Yoon Jong Hwa™ - Jung Han Wook*

Abstract

This paper deals with a capacitated ring —star network design problem(CRSNDP) with node ca-
pacity constraints. The CRSNDP is formulated as a mixed (—1 integer problem, and a Z—phase
heuristic solution procedure, ADD & VAM ani RING, is developed, in which the CRSNDP is
decomposed into two subproblems : the capac tated facility location problem(CFLP) and the
traveling salesman problem(TSP). To solve the CFLP in phase I the ADD & VAM procedure
selects hub nodes and their appropriate capacity from a candidate set and then assigns them user
nodes under node capacity constraints. In phase [l the RING procedure solves the TSP to inter-
connect the selected hubs to form a ring. Finilly a solution of the CRSNDP can be achieved
through combining two solutions of phase | & I, thus a final design of the capacitated
ring —star network is determined. The analysis of computational results on various random

problems has shown that the 2—phase heuristic procedure produces a solution very fast even with

large —scale problems.
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R, 1362.6 355.4 1337.9 3055.9 0.05
R, 1087.8 390.1 986.5 2464.4 0.04
4 1ox30 R. 1151.9 358.5 1061.0 25714 0.03
R, 1123.7 413.5 1031.3 2568.5 0.09
R 1495.0 431.1 1398.1 3324.2 0.06
5 15x40 R 1512.1 380.4 1366.3 3258.8 0.07
R, 1490.2 499.5 1360.0 3299.7 0.14
R. 1454.0 433.9 1282.9 3170.8 0.11
6 20> 40 R. 1441.0 351.0 1265.7 3057.7 0.12
R. 1461.8 468.4 1270.9 3201.1 0.21
R, 1752.0 487.7 1530.2 769.9 0.16
7 20x 50 R. 1782.9 417.7 1539.2 3739.8 0.18
R, 1752.0 505.3 1548.9 3806.2 0.27
R, 3510.0 613.3 2813.3 4941.4 6.28
o] 50x 100 R. 3555.0 545.1 2858.7 47904 6.55
R, 3625.0 600.4 2823.1 4933.1 7.00
R 6795.0 928.6 5102.6 12826.2 11.26
9 50200 R 6765.0 913.2 5095.2 127734 11.52
R 6795.0 909.4 5102.6 12807.0 13.34
R, 6795.0 937.4 5103.1 12835.5 166.10
10 100 x 200 R 6840.0 879.3 5120.8 12840.1 163.78
R 6825.0 0923.8 5138.0 12886.8 171.85
R, 8535.0 1086.6 6317.6 15939.2 300.00
11 100 x 250 R 8580.0 1092.5 6341.2 16013.7 310.64
R, 8535.0 1068.9 6317.6 15921.5 311.56
R, 1103R8.5 12135 7630.6 19231.6 470.27
12 100x 300 R 10556.3 1229.0 8290.3 20075.6 462.19
R. 10350.0 1156.8 7608.4 19115.2 473.93
R, 6822.0 952.3 5153.3 12930.6 308.49
13 150x 200 R 6825.0 897.6 5126.8 12849.4 315.93
R 65840.0 932.8 5167.9 12940.7 318.10
R, 8430.0 11425 ©6249.3 15821.8 432.09
14 150 % 250 R, 8445.0 1000.0 6271.9 157178 434.39
R. 8445.0 1100.9 6264.7 15810.6 446.21
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