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A Non-iterative Register Allocation Technique
for Improving Compilation Speed

KENICHI OGAWA,t MASAKI KATAOKA,t AKIRA KOSEKI,
HiDEAKI KOMATSU and YOSHIAKI FUKAZAWAT

Although the conventional graph-coloring-based register allocation is very effective, due to
restructure the interference graph by repeating at each spill, the computational complexity
grows in architecture with few registers. Therefore, it is difficult to apply graph coloring to
register allocation in dynamic compilation that the compilation time is included in the execu-
tion time. There is a naive technique that the interference graph is not restructured at each
spill. This technique is to reserve the register for spill for only maximum number of operands
used at same time in an instruction. But, it is not adequate to the architecture with few
registers like x86 architecture. We introduce a new register allocation technique that doesn’t
restructure the interference graph at each spill and doesn’t use reserved registers. In this
technique, instead of allocating the spilled variables to reserved registers, registers that have
already been allocated in the non-spilled variables are partially allocated. This operation is
shown as coalescing the node on the interference graph, and the node is coalesced so that
costs become the lowest. Both the high spill performance and the high speed execution can
be achieved by using such this method.
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