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A Cache Optimization with
Earliest Executable Condition Analysis
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Wataru OGATA', Masami OKAMOTO", Hironori KASAHARA'

Department of Electrical,Electronics and Computer Engineering, Waseda University, TOSHIBA Corporation'"

Abstract  Cache optimizations by a compiler for a single processor machine have been mainly applied
to a singlenested loop. On the contrary, this paper proposes a cache optimization scheme using earliest executable
condition analysis for FORTRAN programs on a single processor "SyStem. OSCAR FORTRAN multi-grain automatic k
parallelizing compiler decomposes a FORTRAN program into three types of macrotasks (MT), such as Joops, subroutines
and basic blocks, and analyzes the earliest executable condition of each MT to extract coarse grain péfallelism among MTs
and generates a macrotask graph (MTG). The MTG represents data dependence and extended control dependence
among MTs and an information of shared data among MTs. By using this MTG, a éompiler realizes global code motion
to use cache effectively. The code motion techiniqite moves a MT, which accesses data accessed by a precedent MT on
MTG, immediately after the precedent MT to increase a cache hit rate. This optimization is realized using OSCAR
mu]u—gram compiler as a preprocessor to output an optmuzed sequential FORTRAN code. A performance evaluation -
shows about 62% speed up compared with original program on 167MHz UltraSPARC.
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