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An Adaptive Routing Algorithm with Load Balancing
by a Genetic Algorithm

MASAHARU MUNETOMO,T YOSHIAKI TAKAItt and YOSHIHARU SATOt

This paper presents an adaptive routing algorithm which has a load balancing mechanism
among alternative paths by a genetic algorithm. Conventional routing algorithms such as RIP
and SPF broadcast information on routing tables or link status in a network, which yields
much communication overhead and degrades total performance when the network becomes
large. Conventional routing algorithms only generate the shortest path to send a packet, even
if some good alternative paths are -available. Our routing algorithm generates alternative
paths and observes communication latency only for paths frequently used. This mechanism
greatly reduces communication cost for information exchanging of the routing. Moreover
this algorithm realizes load balancing on the alternative paths by distributing packets among
them. We perform simulation experiments using a discrete event simulator of network com-
munication. The result of the experiments shows that our algorithm achieves effective routing
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with less communication overhead.
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Table 1 A routing table.

dest. | route delay | weight
2 (132)" 50 0.7
(1342) 60 0.2
(13452) 70 0.1
6 (186)* 100 0.4
(110116) | 105 0.6
8 (1 8)* 40 0.9
(178) 40 0.1
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Fig.1 Mutation for a path.
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Table 2 Comparison of communication overhead.
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Fig.3 An example of network for the experiments.
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Fig.6 Load status of links (RIP).
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Fig.7 Load status of links (SPF).
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Fig.8 Load status of links (adaptive SPF).
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Fig.9 Load status of links (GLBR).

£3 /-FORBVTERSAIN-=F AV TT—=TW
Table 3 The routing table generated in node No.0.

dest. | route delay weight
3 (013)" 554 0.802636
(0423) 2253 | 0.197364
(04 7)" 5052 | 1.000000
11 (04 711)" 4423 | 0.533488
(013711) 5058 | 0.466512
12 (0471112) 2941 | 0.564116
(0 4 10 12)* 6210 | 0.267160
(01241012) 9833 | 0.168724
17 (04101416 17)" 2859 | 1.000000
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Table 4 The routing table in node No.13 generated
after the simulation.

dest. | route delay weight
0 (1311 740) 7429 1.000000
3 (13117 3) 10415 | 1.000000
7 (131211 7) 2464 0.844551
(1311 7) 12756 | 0.155449

11 (13 12 11) 309 0.992808
(13 11) 42655 | 0.007192

12 (13 11 12) 2725 0.006562
(13 12) 18 0.993438

17 (13 18 17) 212 1.000000
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