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Global Instruction Scheduling of Non-numerical Applications

for a VLIW Machine

HiDeKI ANDO,? CHIKAKO NAKANISHI,?2 TETSUYA HARA13
and MASAO NAKAYAt4

Global instruction scheduling capable of code motion along any control path is required for

achieving good performance in a VLIW machine. Previous scheduling techniques, however,
have problems of parallelism decrease near window exits and poor optimization for a loop
which does not iterate many times. This paper proposes instruction scheduling techniques for
these problems. Speculative code motion is strongly required for global instruction scheduling.
Recently we proposed a hardware support for speculative execution which we call predicating.
Since predicating removes constraints imposed on speculative code motion through the com-
piler, the compiler is allowed to best use its optimizing ability. Our evaluation results show
that our optimizations improve performance in a 4-issue VLIW machine with predicating by

17%. Consequently, we confirmed 2.40x speedup over a scalar machine.
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if (cl)

il: rl = load r2;
if (¢2) itr: el ? rl = load r2

i2: r3 = rl + 1; i27: cl&c2? r3 = rl + 1

} else { i37: lel ? rd = rl & r2
i3: rd = rl & r2;

}

(a) ®

M1 FPVvFar—F 4 7ilBFEa—-FH
Fig.1 Code example with predicating.
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Fig.4 Overview of region optimizing scheduling.
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Fig.5 Relationship between a region and a loop.
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