
Abstract 

This study proposes the design and implementation of a parallel 

processing system to find the required solutions from evolutionary 

algorithms EA. using the genetic algorithm GA as a model. One of the 

motivations to propose this system is the current performance of computer 

systems. That rely on EA, considering that EA can be applied to a wide range 

of different fields, the advantage of the high capabilities of the field-

programmable gate array board FPGA is taken because of its high speed of 

implementation. The basic steps were built from the stages of the GA, from 

generating random numbers, selection, crossover, and mutation within the 

board FPGA. The calculation of the fitness function, which is necessary for 

the GA, is performed with high-speed computers configured as a cluster. The 

main purpose of this step is to allow the possibility of changing the fitness 

function depending on the problem that needs to be optimized which gives 

sufficient flexibility. Results were obtained with a very high accuracy rate 

and applied the work to a non-linear equation of the second degree, where 

24 random numbers were generated as chromosome and sent to the server 

computer. In this work, all of these numbers are distributed in parallel unlike 

previous researches, which distributed specific parts individually to one 

computer at a time, thus achieving the goal of processing elements. In the 

form of data frame in turn distributed the work wirelessly to three parallel 

groups and sent them to the client computers, which calculated the fitness 

function according to the required application. The results with same length 

as the previous data frame, are returned to the FPGA board which completes 

all the steps of the GA. Thus, a general GA was implemented that can be 

used in various problem with the possibility of creating many numbers of 

random numbers required for the GA , and distribute them to an unspecified 

number of clusters. 

 


