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Using MuViRaC to accelerate evolutionary design

of combinational logic circuits

Wang Jin, Li Lifang, Ren Xiaolong

(Institute of Computer Science and Technology, Chongqing University of Posts and

Telecommunications, Chongqging 400065 )
Abstract
This paper presents a multi-virtual reconfigurable architecture cores ( MuViRaC )-based intrinsic evolvable

hardware (EHW) to speedup the evolutionary design of combinational logic circuits. The basic concept of the pro-

posed scheme is to divide a combinational logic circuit into several sub-circuits according to the output function de-

composition strategy for incremental evolution. Each sub-circuit is then evolved separately as a subcomponent

through a two-stage parallel evolution process implemented on the MuViRaC. In this study, the MuViRaC was real-
ized on a Xilinx Virtex x¢v2000E FPGA that was fitted in a Celoxica RC1000 PCI board. The performance of the

proposed scheme was evaluated on the evolution of a 3-bit multiplier and a 3-bit adder, respectively. The experi-

mental results show that the MuViRaC approach could significantly reduce the number of generations and computa-

tional time in evolving a combinational logic circuit.

Key words: digital circuits, logic circuits, evolvable hardware (EHW) , evolutionary algorithm(EA) , paral-

lel algorithm
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