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Instruction Pre-Execution through a Reorder Buffer Enlarged by Virtualization

KEiGo IcHHARA,® YUSUKE TaNakA®20 and HIDEKT ANDO?

Instruction pre-execution is one of the schemes for prefetching data. This paper proposes a scheme, called
a virtual reorder buffer, that allows pre-execution in a single-thread environment by relaxing resource con-
straints on a reorder buffer (ROB) and physical register file without enlarging them. In our scheme, if the
ROB is full, which typically occurs when L2 cache misses occur, instructions are pre-executed without al-
locating either ROB entries or physical registers. Relaxing resource constraints ensures that pre-execution
is performed. Pre-executed instructions are later re-executed to build the architectural state once the nec-
essary resources become available. If a pre-executed load causes a cache miss, it moves data to the cache
from main memory, thereby allowing the same load to hit the cache in the later re-execution. Our virtual
ROB scheme organizes pre-execution and re-execution efficiently. Evaluation results using the SPEC{p2000
benchmark programs show that our scheme, with a real 128-entry ROB virtually enlarged 8 times, improves
performance by 35% over a processor without pre-execution.
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galgel 224 1.1 0.3% no
lucas 41.2 219 7.6% yes
mesa 1.9 0.6 0.2% no
mgrid 22.8 6.7 1.8% moderately
sixtrack 0.9 0.3 0.1% no
swim 56.6 20.1 7.2% yes
wupwise 6.0 2.8 1.0% moderately
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