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1 BWDM

Fig. 1 The structure of BWDM
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1 class SampleClass

2

3 functions

4

5 sampleFunction : int*nat − > seq of char

6 sampleFunction(a, b) ==

7 if(a <= 10) then

8 if(-1 > a) then

9 “a <= 10 and -1 > a”

10 else if(b > 0) then

11 “a <= 10 and !(-1 > a) and b > 0”

12 else

13 “a <= 10 and !(-1 > a) and !(b > 0)”

14 else

15 if(b <= -3) then

16 “!(a <= 10) and b <= -3”

17 else if(a < 20) then

18 “!(a <= 10) and !(b <= -3) and a < 20”

19 else

20 “!(a <= 10) and !(b <= -3) and !(a < 20)”;

21

22 end SampleClass

3 VDM++

Fig. 3 An input example of a VDM++ specification file

4

Fig. 4 An output example of testcases

– (csv )

•
– (csv )

VDM++ 3

4

4 intMin, intMin −
1, intMax, intMax+ 1 3

(int)

int (Minimum)

int 1 int

(Maximum) int 1 (Max-

imum) (*Min-1, *Max+1)

Undefined Action

2.3 BWDM

BWDM VDM++

1 class ProblemClass

2

3 functions

4

5 problemFunction : nat -> seq of char

6 problemFunction(a) ==

7 if(a mod 4 = 0) then

8 if(a > 92) then

9 “a mod 4 = 0 and a > 92”

10 else

11 “a mod 4 = 0 and !(a > 92)”

12 else

13 “!(a mod 4 = 0)”;

14

15 end ProblemClass

5 if-then-else

Fig. 5 Current issue : if-then-else statements which have nest

structure

6 5 BWDM

Fig. 6 Testcases generated by BWDM from Fig. 5

if-then-else

else if if-then-else

1 1

if
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5 6 BWDM
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> 92” BWDM
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0 True a > 92 True
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1 5

Table 1 The return value and the conditional expression and

the boolean value of Fig. 5

“a mod 4 = 0 and a > 92” a mod 4 = 0 True

a > 92 True

“a mod 4 = 0 and !(a > 92)” a mod 4 = 0 True

a > 92 False

“!(a mod 4 = 0)” a mod 4 = 0 False

if-then-else

C1 100%

BWDM

if-then-else

( 1 ) if-then-else

( 2 )

3. if-then-else

2.3

BWDM

3.1

if-then-else

1 2.3 5

1

if-then-else

5 if-then-else 1

9 “a mod 4 = 0 and a > 92”

7 a mod 4 = 0 8 a >

92 True

11 “a mod 4 = 0 and !(a > 92)”

7 a mod 4 = 0 true 8

a > 92 False

13 “!(a mod 4 = 0)”

7 a mod 4 = 0 False

7 BWDM

Fig. 7 The flow of BWDM with proposed method
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8

Fig. 8 The flow of the proposed method
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( ii ) Return

isIfNode False

( 3 ) falseNode

( a ) if If

( b ) Return

returnValue

( c ) parentNode If

isTrueNode False

( i ) If

isIfNode True
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Fig. 9 Testcases generated by BWDM with the proposed

method from Fig. 5
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2

Table 2 The required time for testcases generation

or BWDM

A 2m 38s

B 2m 40s

C 2m 50s

D 2m 06s

BWDM 38s

2

VDM++ 2.3 5

“a mod 4 = 0 and a > 92” “a mod

4 = 0 and !(a > 92)” “!(a mod 4 = 0)”

3

( 1 ) if-then-else

( 2 )

4

VDM++

VDM++

5

BWDM

BWDM

BWDM

Java System.nanoTime[9]

BWDM

0.41

1 2

VDM++ VDM++
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> >= 92

if-then-else

92, 96

BWDM

4.2

(Symbolic Execution)[10]

if

[11]
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Theories)
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(Dynamic Symbolic Execution)
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1 [13]
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BWDM
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