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An Efficient Speculative Execution Scheme for Loops

Shunsuke Ishikawa'  Hayato Yamana'?
1School of Science and Engineering, Waseda Univ. *Advanced Parallelizing Compiler Project

In this paper, we propose an efficient speculative execution scheme for loops, and have confirmed the usefullness of
the scheme using the compress program from SPECcpu95 benchmark. Generally, since the execution time of loops
holds the large portion of the total execution time, the loop parallelization scheme improves the program performance,
dramatically. However, when the data dependence cannot be analyzed statically, the conventional parallelization
scheme assumes that the data dependence exists. For this reason, such a loop cannot be parallelized even if the loop
carried dependence(LCD) occurs only once in 10,000 times, dynamically. However, the speculative execution scheme has
been known to speedup such a loop.

In this paper, we propose the scheme to apply the speculative execution alternatively only to the portion expected to
be speeduped effectively, using the overhead parameter required for the book-keeping process when the speculation fails.
Such overhead has not been considered on conventional speculative execution schemes. The proposed scheme enables
the alternative speculative execution using the overhead parameter for book-keeping, the LCD existence probability ,
and the timing of the speculative execution initiation.

As a result, in the present stage, the execution speed is fell down to one third. To solve this problem, we also propose a

‘new speculative execution.
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