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Researches on Basic Criterion and Strategy of Constructing Metamorphic Relations

WANG Rong BEN Ke-rong
(Department of Computer Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract Metamorphic testing can alleviate the oracle problem in software testing, and the construction of metamorphic
relations in this method is a difficult problem, which will affect the result of testing directly. This paper analysed the
construction of effective metamorphic relations based on typical case studies, summarizeed several criterions of selecting
useful relations,and the rationality of our criterions was verified through case studies with mutation analysis. The paper

also proposed a testing strategy of combining metamorphic testing and equivalence testing. It can be used in the testing

of programs whose input spaces are easy to be classified,
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1 double TriangleSquare (float a,float b, float c) {
2 int match=0;
3 if (a==b)

5if (a==0¢)

7if (b==0)
8 match=match+3;

9 if (match==0) / % if a,b and ¢ are not equals to each other » /
10 if (at+b<=0) {

11  System. out. println("Not a triangle");

12 return 0. 0;

13} else if (b+c<<=a) {

14  System. out. println ("Not a triangle");

15 return 0, 0;

16 } else if (atc <<=Db) {

17  System. out. println ("Not a triangle");

18 return 0. 0;

19} else{

System. out, println ("Scalene");
22 return sqrt (p* (p-a) * (p-b) * (pc));/* compute square * /
23}

24 else if (match==1) /* if (a=b# ¢) */

25 if (at+b <<=c) {

26  System. out. printin ("Not a triangle");

27  return 0.0;

28  } else {

29  double h=sqrt (pow (a,2)-pow(c/2.0,2));

30 System. out. println ("Isosceles");

32 )
33 else if (match==2) /% if (a=c# b) %/
34 if (ate<=b) {

35 System. out. println ("Not a triangle");

36 return 0. 0;

37  }else {

38 double h=sqrt (pow (a,2)-pow (b/2.0,2));
39  System. out. println ("Isosceles");

41 )
42 else if (match==3) /* if (b=c# a) */
43 if (b4c <<=a) {

44  System. out. println ("Not a triangle. ");

45  return 0, 0;

46  } else {

47  double h=sqrt (pow (b,2)-pow (a/2.0,2));
48  System. out, println ("Isosceles™);

L ]
50 }

51 else { /* if (a=b=¢c) %/

52  System. out, println ("Equilateral”);

T R
54 3}
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