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Abstract:
Increasing performance has been a goal for microarchitecture research since the advent of the computer.
One of the main approaches used to enhance performance is increasing the overlap between instructions which
is known as instruction level parallelism (ILP).
Control and data dependences between instructions present limiting factors on their parallel execution.
Control dependences are introduced by branch instructions. An indirect branch can have multiple targets. A
control reconvergence instruction is an instruction that is executed regardless of the outcome of the preceding
control instruction. Data dependence occurs when an instruction depends on the result of a previous instruction.
Data value prediction is a technique that speculates the results of data-generating instructions.
Dynamic information flow analysis (DIFA) is a program dependence-based analysis technique that
entails analyzing the information flows that occur between program variables during execution. We leveraged
strength-based dynamic information flow analysis to enhance indirect branch, control reconvergence and data
value predictions. We introduced the global and local linear value predictors. We also explained when a given
value predictor performs well and outperforms other predictors. In addition, we provided selection criteria that
can be used to identify highly predictable variables. Moreover, we introduced new control reconvergence and
indirect branch prediction techniques.
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