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Reducing Power Consumption of Register Files through Operand Reuse
Hiroshi Takamura, Koji Inoue, and Vasily G. Moshnyaga

Department of Electronics Engineering and Computer Science,
Fukuoka University
8-19-1 Nanakuma, Jonan-ku, Fukuoka, 814-0180 Japan
E-mail: {takamura,inoue, vasily}@v.tl.fukuoka-u.ac.jp
Abstract This paper proposes an energy reduction technique for register files. The proposed
approach attempts to reuse operand data read from the register file in order to reduce the number of
register-file accesses. If sequentially executed instructions, i and j, specify the same source operand,
then the operand data read from the register file by the instruction i is reused for the instruction j. In
this case, the operand fetch for the instruction j can be performed without register file activation,
saving energy consumption. As well as the read operation, we can eliminate register-file write
accesses by exploiting forwarding unit, which is used for solving RAW pipeline hazard problem. In our
simulation, it is observed that the proposed approach can reduce the total number of register-file
accesses by 62% from a conventional model.

Key words low power, low energy, register file, microprocessor, reuse, dynamic optimization
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