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Integer permutation for 

representing a test suite

Maximize AUC

APBC – APDC - APSC

3 5 1 4 7 2 8 6 9

8 5 1 9 6 2 3 7 4

TCP problem has

a multi-objective nature
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Multi Objective Metaheuristics

Bad effectiveness as the 

problem dimensionality 

increases

No strong empirical evidence 

of the cost-effectiveness with 

respect to simpler heuristics

For more than 3-objectives, all 

individuals are non-dominated 

 Poor Selective Pressure
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Hypervolume

In many-objective optimization there is a growing trend to solve many-

objective problems using quality scalar indicators to condense multiple

objectives into a single objective.

Auger et al. - Theory of the hypervolume

indicator: optimal distributions and the

choice of the reference point - FOGA 2009

The hypervolume measures the quality of a set of solutions as the total

size of the objective space that is dominated by one (or more) of such

solutions.
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Hypervolume Indicator for TCP

Computational Time 𝑶 𝒏 ∙ 𝒎

n test cases

m testing criteria

It can be used as fitness function in a Single Objective

Metaheuristic
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Research Questions

RQ1 : What is the cost-effectiveness of HGA, compared to

cost-aware additional greedy algorithms?

Cost-cognizant Average Fault Detection Percentage (AFDPc)

RQ2 : What is the efficiency of HGA, compared to

cost-aware additional greedy algorithms?

Execution time (in seconds)



Design

Comparison with Additional Greedy algorithms

(2Obj and 3Obj)

6 programs from SIR 20 indipendent GA runs
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Results RQ1

Program 2-Objective 3-Objective

p-value Â12 magnitude p-value Â12 magnitude

bash < 0.01 0.88 Large < 0.01 0.95 Large

flex < 0.01 0.70 Medium < 0.01 0.75 Large

grep < 0.01 0.85 Large < 0.01 0.85 Large

printtokens 1 0.10 Large 1 0.10 Large

printtokens 2 1 0.30 Large 0.73 0.40 Small

sed < 0.01 0.85 Large 0.01 0.80 Large
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2-Objective formulation
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3-Objective formulation
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Future Work

Incorporate diversity as a testing criteria

Apply HGA for other test case 

optimization problems

Investigate the scalability

for up than 3 testing criteria
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