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The goal of Instruction Level Parallelism is to improve processor performance by executing
multiple instructions simultaneously. One of the factors that limits our ability to execute
instructions in parallet are control dependences, such as conditional expressions, which
branch to different code segments depending on the vaiue of the expression. Predicated
execution is a technique that is used to eliminate controt dependences. I researched
predicated execution, locating information by searching for the following terms: “predicated
axecution”, *branch” and “predication”, and “predication”.

predicated execution conditionally executes an instruction based on the value of one of the
instructions source operands, referred to as its predicate [1]. This allows the processor to
execute both branches of a conditional expression simulitaneously, while only committing
one of the branches, thereby “combining both paths of a branch into a single path” [2] and
eliminating the control dependence. Support for predication has begun to be included in
newer processor architectures, inciuding the Intel Itanium which contains 64 1-bit predicate
registers [3]. Additionally, research has been done on compiler techniques which model and
minimize a program's control flow in order to facilitate better use of predication [4], as well
as on improving program structure in order to exploit Instruction Level Paralielism and
predication [5].

While predicated execution can improve performance by reducing the performance l1oss due
to hard-to-predict branches, it can also lead to performance loss in the ¢case of predicated
branches that are actually easy-to-predict at runtime [6]. Wish branches is a technigue
which has been proposed as a solution to this probiem. Wish branches “use predicated
execution for hard-to-predict dynamic branches, and branch prediction for easy-to-predict
dynamic branches, thereby obtaining the best of both worids” [6].
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