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Abstract: Genetic algorithm can do colony global searching quickly and stochastically, but can’t efficiently get to
optimal results, since it slows down when solving to certain scope. On the other hand, ant algorithm gets to optimal
results efficiently, but lacks initial pheromone at the beginning. To solve the hardware/software bi-partitioning
problem in embedded system and system-on-a-chip design, the authors put forward a new algorithm based on
dynamic combination of genetic algorithm and ant algorithm. The basic idea is. (1) using genetic algorithm to
generate preliminary partitioning results, converting them into initial pheromone distribution for ant algorithm, and
then using ant algorithm to search for optima partitioning scheme; (2) while running genetic algorithm,
dynamically determining the best combination time of genetic algorithm and ant algorithm to avoid too early or too
late termination of the genetic algorithm. The algorithm utilizes the advantages of the two algorithms and
overcomes their disadvantages, and it introduces a dynamic combination strategy between them. Experimental
results show the algorithm excels genetic algorithm and ant algorithm in performance, and it is discovered that the
bigger the partitioning problem is concerned, the better the algorithm performs.
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Tablel Comparison of genetic algorithm (GA), ant algorithm (AA) and DCG3A algorithm
F 1 RE WEE S DCG3A Hikx

[ AAM DCG3A
TotalDAGNodes Time (ms) Iterations Time (ms) Iterations Time (ms) IterationsGA+AA
20 258 72.3 332 432 207 23.1+14.6
30 579 65.1 659 36.8 513 31.2+12.4
40 1296 83.6 1463 47.3 742 19.4+21.6
50 2694 89.2 2235 447 1662 27.7+18.3
60 4833 92.7 3280 68.7 2038 26.8+21.8
70 8436 68.0 5762 51.3 2679 21.4+19.4
80 15 623 97.5 9 368 55.1 3651 27.2+16.3
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