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Sparse Demand-Driven Dataflow Analysis

MUNEHIRO TAKIMOTO,1* TAKEAKI FUKUOKA,? MASATAKA SASSAt?
and KEN'ICHI HARADA*™

Demand-driven dataflow analysis (DFA), which propagates queries as to a specific dataflow
fact at a program point, is more efficient than exhaustive DFA if it is used for to interactive
program analyzing tools or incremental code optimizations. However, though the exhaustive
DFA can be implemented by efficient solving methods like sparse propagation method, there
is no such efficient method proposed for demand-driven analysis. This is because, in case
where demand-driven DFA and program transformation based on its result are repeatedly
applied, sparse information cannot be reflected by results of previous transformation.

So we propose sparse demand-driven DFA which computes sparse information on demand.
Our technique enables avoiding unnecessary propagations to some program points by prop-
agating queries along dominator tree edges. To propagate queries on dominator tree edges,
validity checking of the propagation is needed. For implementation of the efficient checking,
we introduce ranks which mean depth of node from start node in CFG. If the ranks of target
program points to be propagated are within range between current program point’s rank and
its dominator’s rank, the shortcut propagation are suppressed.

We show the efficiency of our technique by comparing experimental results applying a tra-
ditional demand-driven DFA to available expressions.
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Fig.1 Sample of demand-driven data flow analaysis
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Fig. 2 Problem of sparse analysis
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Fig. 3 Inserting virtual edges and short-cutting edges
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