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Delayed Reduction Algorithms of DJ Graph using Path Compression

Son-Kweon Sim'- Heui-Hak Ahn'

ABSTRACT

The effective and accurate data flow problem analysis uses the dominator tree and D] graphs. The data flow problem solving is to safely
reduce the flow graph to the dominator tree. The flow graph replaces a parse tree and used to accurately reduce either reducible or irreducible
flow graph to the dominator tree. In this paper, in order to utilize Tarjan's path compress algorithm, the Top node finding algorithm is suggested
and the existing delay reduction algorithm is improved using path compression. The delayed reduction algorithm using path compression actually
compresses the pathway of the dominator tree by hoisting the node while reducing to delay the DJ graph. Really, the suggested algorithm had
hoisted nodes in 22% and had compressed path in 20%. The compressed dominator tree makes it possible to analyze the effective data flow
analysis and brings the improved effect for the complexity of code optimization process with the node hoisting effect of code optimization process.
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procedure make_dj(join_edge_table) ;
/2O Eet AR «/

begin
while num_fgraph do /*BEIYE = Fx/
begin
new(node) ; /*D] 2PE = P4 +/

Jx 2 BE x/
e AuA eE Qg e/

nodeT.id : = num_fgraph ;
nodeT.dom : = dominator_node ;
nodel.jedge : = join_edge ; /xQANA YA =/
nodel.data : = flow_data; /+Z x==¢ ZEAR A% +/
num_fgraph : = num_fgraph - 1;
end
end ;
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procedure find_topnode(from_n, to_n) ;
[+ AAAY NZeEg TR «/
begin
level : = to_nf.level ;
top_level : = from_nt.level ;
repeat
top_level : = from_n{.dom ;
top_node_list : = from_nf.dom ;
/* 3oz Top =5 A% */
from_n : = from_nf.dom ;
until level = top_level
/2R x=e] gl gold w7tA] x/

end.
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procedure djpath_compress(from_n, to_n, top_node_list)
begin
while Top_node_list
from_nf.data : = from_nf.data + Top_nodel.data ;
/* FHORE A wxo] AHE A +/
from_nf.dom : = top_nodeT.child ;

end.
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procedure del_jedges_sequency()
begin
fori:=0 to D] _tree[i] do
begin
if DJ_tree[i]1.jedges then
for j=0 to tmp[j] do
begin
j_sequency(D]_tree[i], tmp[j]);
end ;
end ;
end ;
procedure j_sequency(nodeptr from_n, nodeptr to_n)
begin
if from_n =to_n then
while top_node_list
djpath_compress(from_n, to_n, top_node_list) ;
deljedge(from_n, to_n) ;
else if from n_parent = to_n then
begin /* CUT2 +/
while top_node_list
djpath_compress(from_n, to_n, top_node_list) ;
to_nf.data = to_nf.data + from_nT.data ;
deljedge(from_n, to_n) ;
addjedge(to_n, to_n) ;
end ;
else if from_n_level = to_n_level then
begin /* CUT3 */
while top_node_list
djpath_compress(from_n, to_n, top_node_list) ;
to_nt.data = to_nf.data + from_nT.data ;
deljedege(from_n, to_n) ;

/+ CUT1 #/

end ;
else

begin /+* CUT4 %/
find_topnode(from_n, to_n) ; /* Top XX 7] +/
from_nt.jedge : = null ;
j_delay{from_n_ancestor, to_n) ;

end

end ;
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