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Abstract:

detecting in a program can save test resources efficiently. This paper presents a static method to detect infeasible paths which is

Infeasible paths are one of the most important parts to cost the test resources. Before path testing, infeasible paths

based on sub-path expansion. First, the proposed method generates sub-path set, and the feasibility issues will be converted into in-
equalities .. Second, the constraint solver is used to solve the inequalities, and then we can distinguish the sub-paths into three parts:
one part is infeasible sub-paths, the second part is feasible sub-paths, and the third part is undetermined. The paths that are expanded
from the latter two parts will be tested again to determine their feasibility . Eventually, the feasibility of all the paths is detected. Most
of the detecting work is on sub-path set, so our method makes an effective solution to the path-explosion problem. Experimental re-

sults show that the proposed method can detect infeasible paths more accurately and effectively.
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algorithm: sub-path set generation
input: startLine /TR R AT T
output : subPathSet

function subPathGeneration( startLine) /73BT
begin

1. sp<spUstartLine

2. if startLine has successors then

3 foreach line in startLine. successors
4 subPathGeneration(line) / /38 AVH
5. endfor

6. else

7 subPathSet<—subPathSet U sp

8 sp—0

9. endif

end
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algorithm: inequality set generation

/R R AR LG T

input: sp

controlDependenceTree 7 /RIS AR
output : inequalitySet
begin
1. inequalitySet<—@
2. sp<sp.reverse
3. foreach node in sp
4 if node is in controlDependencelree
5. && nodehas more than 1 successors then
6 inequalitySet<—inequalitySet U node . getBranchPredicate
7 variableSet<—variableSet U node . getVariable
8. else if node is a define statement
9. && node. getVariable € variableSet
10. && node is first found
11. inequalitySet<—inequalitySet U node . getDefineExpression
12. endif
13.  endfor
end
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algorithm: expand sub-path set
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input : subPathSet
CFGHeadSet

output : infeasiblePathSet
unknownPathSet

begin

1. infeasiblePathSet<—(

2.  unknownPathSet<—@

3. foreach sp in subPathSet

4 head<—sp. head

5. foreach sp’ in subPathSet

6 if sp’ contains head && sp’ . head € CFGHeadSet then

7 fp<—sp’ . subList(0, head) U sp

8 if sp is infeasible | | sp’ is infeasible then

9. infeasiblePathSet<—infeasiblePathSet U fp

10. else

11. unknownPathSet<—unknownPathSet U fp
12. endif

13. endif

14. endfor

15. endfor

end
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