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Abstract The classical approaches for computing Live Variable Analysis(LVA) use iterative
algorithms across the entire programs based on the Data Flow Analysis framework. In case of Zephyr
compiler, average execution time of LVA takes 7% of the compilation time for the benchmark
programs.

The classical LVA algorithm has many aspects for improvement. The iterative algorithm for LVA
scans useless basic blocks and calculates large sets of variables repeatedly.

We propose the improvement of iterative algorithm for LVA based on used variables’ upward
movement. Our algorithm produces the same result as the previous iterative algorithm. It is based on
use—def chain. Reordering of applying the flow equation in DFA reduces the number of visiting basic
blocks and redundant flow equation executions, which improves overall processing time. Experimental
results say that our algorithm can reduce 36.4% of LVA execution time and 2.6% of overall
computation time in Zephyr compiler with benchmark programs.

Key words : compiler, optimize, compile time, live variable analysis, data flow analysis
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procedure NewL VA
subprocedure OutUpdate(B: basic block,
UseSet: varjable set)
for each predecessor P of B do
UseSet = UseSet — OUT(P)
if UseSet = ¢ do
OUT(P) = OUT(P)U UseSet
UseSet = UseSet - DEF(P)
if P.visited == FALSE do
UseSet = UseSet\J USE(P)
P.visited = TRUE
end
if UseSet=¢ do
Out Update (P, UseSet)
end
end
end
end of subprocedure

for each basic block B do

B.visited = FALSE

IN(B) = USE(B)
OUT(B) = U gl successor 501 BUSE(S)
end

for each basic block B in reverse DFS order do
if B.visited == FALSE do
OutUpdate (B, USE(B))
end
end
end of procedure
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