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An Effective Algorithm for Constructing
the Dominator Tree from Irreducible Directed Graphs

Dae-Sik Lee!- Son-Kweon Sim'- Heui-Hak Ahn'!

ABSTRACT

The dominator tree presents the dominance frontier from directed graph to the tree. we present the effective algorithm
for constructing the dominator tree from arbitrary directed graph. The reducible flow graph was reduced to dominator tree
after dominator calculation. And the irreducible flow graph was constructed to dominator-join graph using join-edge information
of information table. For reducing the dominator tree from dominator-join graph, we present the effective sequency reducible

algorithm and delay reducible algorithm.
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Dom(START) = {START)
Dom(1) = {1} U Dom(START) = {START, 1}
Dom(2) = {2} U Dom(1) = {START, 1, 2}
Dom(3) = {3} U { Dom(1) N Domi(2) }

= {START, 1, 3}

Dom(4) = {4} U Dom(3) = {START, 1, 3, 4}
Dom(5) = {5} U Dom(4) = {START, 1, 3, 4, 5}
Dom(6) = {6} U Dom(4) = {START, 1, 3, 4, 6}
Dom(7) = {7} U { Dom(5) N Dom(6) }
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Dom(10) = {END} U Dom(®)
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procedure maindom
begin
inputdata(); /+E8§ 1YPZE P v/
compute_dom(); +EFYZE iz EFZ A/
chk_cycle(int level, nodeptr cumode)
begin
for i=0 to tmplil do
begin
if (iscycle(tmpfi])) then
HEEIYES Alo]F EA o HAW/
if (isinnerlink(level, tmplil))
/xAtolZeto g AR QBAY EA AR HAl
begin
process_jedges() /*+ QH7FA AA +/
make_dj0) /* D] 2L P4 «/
del_jedges() /* FA7MA AA +/
end;
else if( chk_cycle(level+1, tmpli])

end;
trnodeflevel] = NULL;
end;
make_dom; /A 8}z B2 A/

end;
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procedure del_jedges_sequency()
begin
for i:=0 to DJ_treeli] do

in
if DJ_treeli] 1 jedges then
for j=0 to tmplj] do
begin
i_sequency(D]_treeli], tmplj])
end;
end;
end;
procedure j_sequency(nodeptr from_n, nodeptr to_n)
begin
if from_n = to_n then
deljedge(from_n, to_n)
else if from_n_parent = to_n then
begin /* CUT2 &/
to_n1data = to_n1data + from_n 1 data;
deljedge(from_n, to_n);
addjedge(to_n, to_n);
end;
else if from n_level = to_n_level then
begin /+ CUT3 %/
to_nTdata = ton{data + from_n1data
deljedege(from_n, to_n):
end;
else
begin /+ CUT4 »/
from_n_parent { data = from_n_parent 1 dat + from n T data;
deljedege(from_n, to_n);
addjedge(from_n_parent, to_n);
j_sequency(from_n_parent, to_n);
end;
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end;
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begin /+ CUT4 »/
find_ancestor(nodeptr from_n_ancestor)
from_n_ancestor ! data = from_n_ancestor ! data + from_n 1 data;
deljedege(from_n, to_n);
addjedge(from_n_ancestor, to_n);
j_delay(from_n_ancestor, to_n);

end;
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