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One of the hallenges of optimizing ompilers for high-performane arhitetures an be

vetorizing a program with ontrol �ow, spei�ally with onditional branhes in loops.

Control �ow reates a new type of onstraints on program transformations: a ontrol

dependene. There are two strategies for dealing with ontrol. While if-onversion simply

onverts the ontrol dependenes to data dependenes, ontrol dependene inludes ontrol

dependene edges in the dependene graph. That ompliates the ode generation proess.

If-onversion is a omposition of two methods: branh reloation and branh removal.

Branh reloation an generate very omplex guarding onditions, therefore it is suitable

to simplify them. However, Boolean simpli�ation is NP-omplete, so we need to rede�ne

the problem and �nd another way of omputation. One the branh reloation is �nished,

we an transform the onditional statements to vetor statements. Considering the fat,

that sometimes vetorization is not possible, we an apply a transformation alled if-

reonstrution, to prevent the performane degradation.

By establishing a ontrol dependene as a type of onstraint, we an prevent the

undesirable e�ets of if-onversions. Control dependenes between bloks of statements

an be represented by a ontrol dependene graph, that enables to generate the optimized

ode.
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