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(3 Implementation of Instruction Register File with Positional Registers )
Abstract

Recently, the defense of software against analysis, plagiarism, and falsification has become an important
issue. Instruction Register File (IRF) is a table of frequently-used instructions, which was proposed by
Hines et al. (2005) for power reduction by code compression. Fujieda et al. (2016) proposed to use IRF
as a method to protect software. The IRF has an option called Positional Registers, which aim at further
reduction of power consumption. The Positional Registers store the register numbers referenced in the past
instructions. Sato et al. (2017) proposed to use the Positional Registers for software protection.

The purpose of this research is to quantitatively evaluate the influence of Positional Registers on hardware
resource consumption and maximum operating frequency. Each design was implemented in Plasma (MIPS
open-core) processor and evaluated on Xilinx Spartan-3E FPGA. In the design that stores only the destination
register up to 8 instructions ago, the increase of the resource consumption was no more than 4% while the
maximum operating frequency was 0.92 times of the design with IRF alone.
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