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Simplifying the Load/Store Queue in the Virtual Reorder Buffer Scheme

TAKANORI INAGAKI,* RYOTA SHIOYAt and HIDEKI ANDOt

Instruction pre-execution is one of the schemes for data prefetch. We previously proposed a
scheme, called a virtual reorder buffer (VROB), that allows pre-execution in a single-thread
environment. Our scheme reduces a latency of many loads and significantly improve the
performance. However, a straightforward implementation requires large critical resources (re-
order buffer, register file, issue queue, and load/store queue (LSQ)) to support many in-flight
instructions for pre-execution, which affects the clock cycle time adversely. Although this
problem has been solved regarding the resources other than the LSQ, it has not been solved
regarding only the LSQ. This paper proposes a scheme that eliminates the negative impact on
the clock cycle time by removing the large LSQ for pre-execution through ignoring the depen-
dencies of loads in pre-execution on in-flight stores. Evaluation results using the SPECfp2000
benchmark suite, which includes many memory-intensive programs, show that our scheme
degrades the performance by only 0.6%, compared with the case where dependences are not
violated with a large LSQ. Consequently, performance with the VROB scheme is found to be
improved by 18.7%.
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