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Increasing the Effectiveness of Instruction Pre-Execution with Two-Step
Physical Register Deallocation via Value Prediction

YUSUKE TANAKAt and HIDEKI ANDOT

We previously proposed Two-step physical register deallocation (TSD) scheme. The TSD pre-executes instruc-
tions that cannot be executed due to lack of a physical register in traditional architecture. This allows extraction
of an equivalent amount of memory-level parallelism (MLP) to that in the case with an enough number of physical
registers ideally. In practice, however, extraction of MLP is currently insufficient, because there are cases that
pre-execution is not performed or timing of pre-execution is delayed due to several causes. The bottom line of the
causes is data dependencies. This paper proposes use of value prediction to remove data dependencies, which allows
more instructions to be pre-executed. Our evaluation results using SPEC{p2000 benchmark show that our scheme
can achieve equivalent performance to that of the TSD scheme without. value prediction with 75% in the size of the
register file.
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