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Multiple-Branch Execution in a Superscalar Machine
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We have proposed a superscalar architecture using boosting, which we call SARCH. SARCH with three-
instruction issue shows 1.75x speedup over a scalar machine in non-numerical applications. We, however, find that
extra instruction issue bandwidth is little beneficial, and consequently further architectural improvement is required
for dramatic performance increase.

Execution of multiple branches is promising because multiple basic blocks with little instruction-level parallelism
(ILP) can be merged into one block so that big ILP can be exploited. Furthermore, total branch penalties in a
program execution can be reduced because multiple-branch execution reduces the total branch delay cycles.

_In this paper, we evaluate performance improvement through multiple-branch execution in a machine with
speculative execution. The results show that our branch scheme achieves 1.25x performance improvement over a
superscalar machine with a single-branch execution.

Because of complexity for multiple-branch execution, cycle time penalty is concerned. Using branch on
condition scheme, we find that little cycle time penalty is imposed at expense of little cycle-count increase.
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