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Evolutional Test Data Generation for Path Coverage by Integrating Neural Network
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Abstract: It is a novel research direction in the field of software testing to generate test data using genetic algorithms for complex
software. Traditional techniques of test data generation based on genetic algorithms need to run a program using each test datum as an
input, so as to obtain its fitness value and as a result, they consume a large amount of executing time. In order to reduce the time
consumption of running a program, this paper proposes a method of test data generation for path coverage based on neural networks. First,
a neural network is trained using a certain amount of samples to simulate an individual's fitness value. Then, when generating test data by
the genetic algorithm, an individual’s fitness value is roughly estimated using the trained neural network. Finally, for individuals with
good estimated fitness values, their precise fitness value are calculated by running the program. The experimental results show that this
method can effectively reduce the time consumption of running a program, therefore improve the efficiency of test data generation.
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Fig.1 Structure of BP neural network
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Fig.2 Algorithm diagram
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Table 3 Number of target paths of programs under test
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Hashmap 20
Replace 20
Space 30
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Prepro 50
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Fig.3 Contrast experiment results for fitness value
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DB o B AS b A2 B0 38 AL, T S A 75 25 P P PR N T 8 i F) S 56 45 SR L3 4.
Table 4 Contrast experiment results for efficiency of fitness calculation
R4 G HRCR R TSR AR
(5 MWREREH VPR VAT RIS I (s) AR I 4 3 I W ()

Hashmap 50 000 1000 000 1.22 1.03
Replace 50 000 1 000 000 1.35 1.14
Space 100 000 3000 000 34.68 5.02
Flex 100 000 3000 000 35.26 5.34
Cadp 100 000 5000 000 82.43 8.93
Prepro 100 000 5000 000 68.74 8.67
Go 100 000 10 000 000 158.46 17.55
Spice 100 000 10 000 000 257.58 1793
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