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A Hyrid Evolutionary Algorithm for Register Allocation of Embedded Processors

WU Sheng-Ning LI Si-Kun
(School of Computer Science, National University of Defense Technology, Changsha 410073)

Abstract A popular approach 1o the register allocation problem is based on a graph model. Unless considering only
special cases, optimal coloring is an NP-complete problem, so that traditional register allocators have to resort to heu-
ristics and can give rather good code for RISC processors, but the quality of code generated by them cannot meet the re-
quirements of embedded domain, due to irregular architectural features. This paper brings forth a meta-heuristic algo-
rithm composed of a new genetic algorithm and local search, which can overcome the shortcomings of traditional regis-
ter allocators. Experimental results show that this algorithm can reduce about 30% spill code, compared to traditional

graph-coloring register allocators.
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Hybrid _Main(Q

{

successful_flag = false;

fill_population();

if (check_population_conflictx))
successful_flag = true;

while (not stop_global _condition())

{

choose_parents();
crossover();
while (not stop_local_search_condition))
local_search();
if (not successful_flag)
update_population));
}
if (successful_flag == true) {
chaitin_assign_colors();

} else {
spillQ;
rewrite_program();
Chaitin_Main(Q);

}
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