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Abstract

An Instruction Register File (IRF) was proposed by Hines et al. (2005) for performance improvement and
power reduction by instruction compression. Fujieda et al. (2016) used it to protect software by randomizing
instruction set. These researches were targeting RISC processors of MIPS instruction set and they lack
consideration in CISC processors. The purpose of this research is to implement the IRF for a CISC processor
20486 and to evaluate the hardware resource usage and the reduction of instruction length.

The IRF is a table of frequently used instructions and it is referred to by a specialized instruction. In the
proposed implementation, a module that processes prefix in the decode stage checks whether a fetched
instruction refers to the IRF.

According to the evaluation using an Artix-7 FPGA, the number of slices was almost unchanged (-2.5 [%)]
~+1.3 [%)]). Decoded instruction length was reduced by up to 14.1 [%] in the case of maximum length of the
instructions stored in IRF is 6 [Byte]. However, due to branch mispredictions, fetched instruction length
was reduced by only 6.0 [%] at a maximum.
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