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Abstract: A parallel synthesis method for reversible logic based on the genetic algorithm and the CUDA technique is
discussed. It features the configuration encodings and truth tables prepared and stored in advance for reversible
logic gates, chromosomes comprised of encodings of reversible logic gates contained in individuals (reversible
logic circuits), partly parallel fitness evaluation according to logic expected logic functions and optimization
objectives, and partly parallel genetic operations such as selection, crossover, and mutation. With these steps
assembled together and executed iteratively, functionally correct and performance optimal reversible logic
circuits can be probably obtained. The experimental results show feasibility and effectiveness of the method
proposed, and its advantages over existing non-parallel methods in operation speed and solving ability.
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Fig.1 Code map of 4-bits toffoli gate
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Fig.2 Flow chart of truth table calculation
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Fig.3 Flow chart of chromosome fitness evaluation
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Fig.6 Flow chart of parallel cross operation
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Fig.7 Flow chart of parallel mutation operation
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