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Test Case Generation Approach for Data Flow Based on Dominance Relations

JI Shun-hui and ZHANG Peng-cheng

College of Computer and Information, Hohai University,Nanjing 211100, China

Abstract The design of control flow in programs serves for realizing correct data flow. Performing the data flow testing is im-
portant. With formulating the problem of all-uses data flow criterion oriented test case generation as a many-objectives optimiza-
tion problem,a genetic algorithm based test case generation approach is proposed. By constructing the control flow graph for to-
be-tested program,data flow analysis is performed to compute all the definition-use pairs which are the testing requirements.
Then many-objectives oriented genetic algorithm is performed to search the optimal solution for satisfying all-uses criterion. An
improved fitness function is defined based on the dominance relations. The existence of killing definition,as well as the sequence
of definition node and use node in the execution path,are taken into consideration to analyze the coverage of test case with respect
to the definition-use pair. Experimental results show that the proposed approach can effectively generate test cases for satisfying
all-uses criterion. And compared with other approaches.it can improve the coverage percentage and reduce the number of genera-
tions,
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public int example(int a, int b)

1) int ¢, n;
() i{f(a <6)

(U] c=a;

else
®) c=a-b;
(3) 12= <
4) while( n < 8)
©) { if(b>c)
(11) c=2;

else

(12) n=n+c+7;

(10) n=n+1;
}

) return n;

1 example 2 7 B H 32 ) i &

Fig. 1 Program example and its control flow graph
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1. Generate an initial population: P, (t=0);

2. Evaluate the fitness of each individual in P;
3. while (termination criterion not reached) do
4. Select P+ from Py

Perform crossover to P13

Perform mutation to P41

t=t+1;

5
6
7. Evaluate the fitness of each individual in P41
8
9. End while
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Table 1

def-use pairs in program example
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Table 2 Test cases generated for program example

Covered Def-use pairs

Individual Test case
Computation Predicate
(c,11,11),(cs7,11),
(e:7.3).(a.1.7). ‘ ‘
a=—1, _ (as1,7)5(n,s10.9),
000010000 (n,10,5),(n,10,10),
b=5 (n,10,5),(n,3,9),
(n,3,10)
b,1,11)
a=7, (a,1,8),(b,1,8),
110011001 (a,1,8),(c,8,11)
b=10 (c,8,3)
110100110  a=8,6=0 (n,3,5) (n,3,5)
(n,3,12),(c,8,12),
110101110 a=8,6=4 (6,1,12),(c,8,12)
(n,12,10)
010000110  a=1,b=0 (c,7,12) (c,7,12)
010001010  a=1.b=2 (c,s11,12)(n,10,12) (c,11.12)
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Table 3 Subject programs

Program LOC du_pairs Description
progl 26 29 Shown in Fig. 1
prog2 27 29 Find the triangle type
prog3 23 28 Find the middle value
progd 19 18 Find the value of xv
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Table 4 Experimental results

meanCR= > ( X100%)/10

Mean coverage percentage/ % Mean number of generations

Program Our Ghiduk Random Our Ghiduk Random
approach et al. (5] Generation approach et al. (5] Generation
progl 100 92.07 96.9 535 517 623
prog2 100 100 95. 86 388 470 616
prog3 100 97.14 100 2 2 3
prog4 100 88.89 100 38 28 42
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