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This thesis investigates the use of parallel implementations to reduce the processing time
required by Genetic Algorithm (GA) and Genetic Programming (GP). The concept of a
coarse-grained model for parallelization is used to distribute the tasks on a dedicated cluster
of workstations. The problems chosen to examine the parallelization techniques included the
mobile robot navigation problem with several environments in the learning process, the mobile
robot navigation problem with the function set tuning and the finite-state machine synthesis
from multiple partial input/output sequences. The designs for the parallel implementations for
these problems differed according to the nature of the problems.

The performance of the parallel algorithms was measured by recording the wall-clock time
and analysing their communication overhead. The reduction of the execution time from the use
of multiple processors was calculated in terms of relative time. In order to compare the serial
algorithm and parallel algorithm, the quality of the results was also compared along with the
parallel performance.

The investigation shows how to improve the relative time by reducing the amount of work.
The parallel implementation performs less work to achieve the required quality of the results. In
some experiments, the results show that the achieved relative time is greater than linear while
the solution quality is maintained.
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