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Pair Register Allocation Algorithm for
16-bit Instruction Set Architecture (ISA) Processor

Hokyoon Lee" - Seon Wook Kim™ - Youngsun Han™

ABSTRACT

Even though 32-bit ISA based microprocessors are widely used more and more, 16-bit ISA based processors are still being frequently
employed for embedded systems. Intel 8086, 80286, Motorola 68000, and ADChips AE32000 are the representatives of the 16-bit ISA based
processors. However, due to less expressiveness of the 16-bit ISA from its narrow bit width, we need to execute more 16-bit instructions

for the same implementation compared to 32-bit instructions. Because the number of executed instructions is a very important factor in

performance, we have to resolve the problem by improving the expressiveness of the 16-bit ISA. In this paper, we propose a new pair

register allocation algorithm to enhance an original graph-coloring based register allocation algorithm. Also, we explain about both the

performance result and further research directions.

Keywords : Register Allocation Algorithm, Microprocessor, Instruction Set Architecture(ISA)
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