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A Study on Hybridized Evolutionary Computing for Scheduling and Network Design
Problems

Evolutionary algorithms (EAs) are meta-heuristics inspired by computer modeling of natural
evolution mechanism, capable of exploring different regions of the search space concurrently. We
examine optimal scheduling and network design problems in combinatorial optimization by using
hybridized evolutionary algorithms. According to the complexity theory such problems are
characterized as NP-hard.

A summary of background and the work presented here is given in the introductory chapter. A
quick overview of the fundamental concepts and notations usad in this thesis is given in Chapter 2.

In Chapter 3, we introduce an evolutionary scheduling scheme for the job shop-scheduling
problem (JSSP) in which a simple genetic algorithm (GA) is reinforced by three heuristics and
executed independently for each of the heuristics. The suitability of this algorithm is evaluated
using well-known benchmark data for the JSSP. Results show that the solution quality is
suitable. However, the simulations also show that performance of the proposed scheme based on
each of the heuristics is problem instance dependent. Since none of the heuristics is uniformly
superior to the others. The next chapter proposes an enhancement of the EA that takes advantage
of all the positive qualities of the three heuristics concurrently.

A hybridized evolutionary scheduling strategy based on a genetized-knowledge genetic algorithm
(gkGA) is presented in Chapter 4. The idea behind the gkGA is that unlike the ordinary genetic
algorithm, knowledge of the heuristics that are to be used are also encoded as genes alongside the
genetic strings, referred to as chromosomes. To evaluate the performance of the gkGA, it is used to
treat the JSSP. Furthermore, to investigate the flexibility of adapting the gkGA approach for other
combinatorial optimization problems, it is also applied to the multiprocessor scheduling problem.
Experimental evaluation for both sets of problems showed that the performance of the gkGA
approach is comparable to or even better than some of the conventional methods.

Chapter S introduces a graph theoretical hybridized genetic algorithm for the design of survivable
two-connected network topologies at a minimum cost such that the shortest cycle to which each
edge belongs to does not exceed a given number of hops (ring constraints). We present a solution
representation technique in which the reliability and ring constraints are easily encoded and thus
checking of the constraints is not necessary. A crossover operator that ensures solutions
generated through genetic evolution are all feasible (and thus no repair mechanism required) is
developed. This chapter ends by extending EAs application to network design problems with
higher connectivity demands.



Finally a comparison of results and discussions about future work that conclude this thesis is
given in Chapter 6.
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