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input: unit_activation, a node of program’s execution
tree
output: the erroneous execution tree node or NIL
local: curr_node, error_found are nodes of the same
type as the execution tree nodes
other routine @ Unprocessed_child_left,
child node 1s remained, False otherwise
Fetch_next_child, Return the execution tree node of the
next child.
Correct_Behavior, Ask user. Return True if answer is
"yes”, False otherwise
procedure Algorithmic_Debugging(curr_node)
begin
if Correct_Behavior(unit_activation) then
return NIL;
else
error_found = NIL:
while error_found = NIL and
Unprocessed_child_left(unit_activation) do
curr_node := Fetch_next_child(unit_activation);
error_found:=Algorithmic_Debugging(curr_node);
od
if error_found = NIL then
return parent_node;
else
return curr_node;

1] Algorithmic Debugging Algorithm

True if any

fi
fi
end
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procedure pla, ¢! integer; var b, d: integer)
procedure q(a: integer; var b! integer)
end;
procedure ric: integer; var d: integer)
end;

begin

qla, b);  rle, d);
end;
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> no

An error has been localized inside the body

of procedure r
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input: root_node, unit_activation, a node of program's
execution tree
Algorithmic_Debugging: [Algorithm 1]

Step_Debugging: execute  the  expression by
step-hy-step

Get_number: Return the real line number of the source
program

Fetch_next_node: Return the execution tree node of the
next node except the child node
procedure Mixed_Debugging(root_node}
begin
node = root_node
while (node != NIL) do
node = Algoritmic_Debugging(node);
line = Get_number(node):
Step_Debugging(line);
node = Fetch_next_node(node);
od
end
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input: line, the line number of the source program.
root_node, a node of the transformation program tree
VM: the Virtual Machine of the test system
User_answer: True if user answer i1s GO,
otherwise

Get_next_node: Return a
transformation tree

procedure Step_Debugging(line)
begin

3] Step-by-step Debugging

False

node of  program

node = root_node
while (node->line != line) do
VM(node):
node = Get_next_node();
od
while (user_answer()) do
VM(node):
node = Get_next_node();

end
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int decre(int num) {

num = num +1; return num;
}
int incre(int num) {

num = num + 1} return num;
1
int square(int a, int b) {
int c;
a=incre(a); b=incre(b); ¢= ath;
return c:
1
int addsumf(int a, int b) {
int ¢

a = incre(a); b= incre(h); ¢ = a+h;

return c¢;

1

int subsumf(int a, int b) {
int ¢
a = decre(a); b= decre(b);

¢ = ath: return c:
1
void compute(int a, int b) {
addsumf(a, b); subsum(a, b); square(a, b)
1
void main() {
int a, b;

a =2; b= 3; compute(a, b);
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compute(in 2, in 3)

subsum{(in 2, in 3, out 3) square(in 2, in 3, out 12)

decre(in 2, out 1) decre(in 3, out 2)
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