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5. Conclusions and future work

As a relatively new information theory, network coding has
already demonstrated a significant influence on many research
areas such as communication systems, network protocol, wireless
networks, and network security. The optimization of network
coding, which aims to minimize network coding resources such as
coding nodes and links, has recently attracted research attention,
with efforts to date focused mainly on the static network coding
problem (SNCP). This paper has considered how to address the
dynamic network coding problem (DNCP) by proposing its
general formulation, and then developing an effective Genetic
Algorithm (GA) to realize it. The new model proposed in this
paper discards the popular assumption that a target rate is always
achievable as long as all nodes allow coding, and introduces the
actually achieved rate at sinks, along with the target rate and
required resources, to the objective function in order to optimize
the system. In order to derive the rate actually achieved, the GA
reported is designed based on a new chromosome structure,
which allows each chromosome to record a specific network
protocol and coding scheme. As a result, the information flow
on links can be checked at any stage of optimization. The new
representation also makes evolutionary operations free of feasi-
bility problems, and makes it easy to integrate some useful
problem-specific heuristic rules into the algorithm. The effective-
ness of the new model and GA is illustrated by simulations of both
the SNCP and the DNCP.
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