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A Tabu Search Heuristic Algorithm for Hierarchical Location Allocation Problem

Abstract

In this paper, we deal with a hierarchical
location-allocation problem in designing the broadband
convergence networks (BcN). The objective is to
minimize the total cost of switch and cable while
satisfying the quality of service (QoS). We formulate
the problem as an integer programming model and
develop the Tabu Search (TS) heuristic algorithm to
find a good feasible solution within a reasonable time
limit. Initial solution is obtained by using the tree
structure. Three neighborhood generation mechanisms
are used by local search heuristic: insertion, switch
up, and switch down. In order to demonstrate the
effectiveness of the proposed algorithm, we generate
lower bounds from nonlinear QoS relaxation problem.
We present promising computational results of the
proposed solution procedures.
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— 0.061 0.000556 260 001 N50_R1 50 6233.8 6856.5 10.0% 1403 17

N50_R2 50 6792.1 6926.7 20% 8 18

Stream ZAH High Interactive Multimedia 6| o0.000278 360 001 T % 53850 — % 6 70
Multimedia 10| 0.000014 5400 002 Na0 R4 2 1032 25006 % ) 15
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Messaging 0.01 1 901 ROT N60_R2 60 9039.4 92744 26% 2856 15

Elastic 225
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Problem # of Node ZEA A Gap T_EA T_TS
NS0_R1 50 9421.6 9615.0 21% 75.5 1.0
N50_R2 50 10057.8 10064.2 0.1% 16.0 0.7
NS0_R3 50 8828.2 88433 0.2% 181 08
NS50_R4 50 9010.5 9034.8 0.3% 4320 10
N60_R1 60 13084.5 133414 2.0% 119 34
N60_R2 60 131741 132446 0.5% 42 12
N60_R3 60 8666.9 8786.8 14% 3600+ 14
N60_R4 60 13837.7 142515 3.0% 388.2 23
N70_R1 70 15565.2 15565.2 0.0% 11.2 17
N70_R2 70 152724 15587.6 21% 03 18
N70_R3 70 9526.8 9526.8 0.0% 27 12
N70_R4 70 71813 7209.1 0.4% 3374 7
X 3. a =16, =4, y=2
Problem # of Node ZEA zZ7Ts Gap TEA T.TS
N50_R1 50 7297.8 73523 0.7% 25.8 10
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N70_R4 70 5726.2 5820.6 1.6% 509.8 22
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