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MLP-Aware Dynamic Sizing of Pipelined Issue Queue

YuvyAa Koratt and HIDEKI ANDOt

Exploiting memory-level parallelism (MLP) is an effective approach to reduce execution
time of memory-intensive programs. One of schemes to exploit MLP is aggressive out-of-
order execution. For this, a large issue queue is required, but it degrades the clock rate.
Although pipelining the issue queue solves this problem, it delays instruction issue and thus
degrades IPC in compute-intensive programs dramatically. This paper proposes a dynamic
sizing scheme that enlarges the issue queue only when MLP is exploitable. Our scheme
changes the size of the issue queue by predicting or determing whether or not MLP is ex-
ploitable, based on occurence of the last-level cache misses. Our evaluation results using the
SPEC2000 benchmark programs show that, in most programs, our dynamic sizing scheme
achieves as well or better performance, compared with the best performance in a fixed-size
issue queue. On an average, a processor with our scheme achieves 0.7%, 10.2%, or 11.1%
higher performance, in SPECint2000, SPEC{p2000, or both benchmark suites, respectively,
over the best performance in a fixed-size issue queue.
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