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Efficient Checking of Generalized Dominance Relation

MUNEHIRO TAKIMOTO and MASAYUKI TAKEDAT

To realize practical code optimizations and sophisticated static program analysis, the dom-
inance relation plays an important role because each dominator lies on every execution paths
from the start point to its dominated points. The concept of dominator can be extended to a
set of program points which virtually dominate a program point. Such dominance relation is
called generalized dominance relation. We propose here an approach to efficiently check the
generalized dominance relation for each target problem. Traditional dominance relation can
be checked by only traversing a dominator tree, while generalized dominance relation may
require traversing edges of control flow graph, so it is very costly. Our technique is intended
to suppresses unnecessary traversal of the dominator trees based on the depth of control flow
graph without up-edges. Since reachability to relevant points of dominance relation is ex-
pected by the depth of the points, relevant points unreachable along control flow graph edges
can be ignored, and it is enough to traverse dominator tree edges. We show the efficiency
of our technique by comparing experimental results of applying it to the available expression
problem on SSA form with ones of dataflow analysis approach.
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3: if (search && node € domCand)
4: return True
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6: return False
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8: return True
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