
1,a) 1,b) 1,c)

(Dynamic symbolic execution DSE) (Search-based

software testing SBST)

DSE SBST

DSE DSE

SBST

1.

2000 2013

12% 68%

[1]

25% 100% [2]

1 NTT
2-13-34 NSS-II 6F

a) kurabayashi.toshiyuki@lab.ntt.co.jp
b) zhang.xiaojing@lab.ntt.co.jp
c) tanno.haruto@lab.ntt.co.jp

1.1

JSTQB [3]

[4] [5] [6]

Step1

         ソフトウェアエンジニアリングシンポジウム 2016
                  IPSJ/SIGSE Software Engineering Symposium (SES2016)

                  ©2016 Information Processing Society of Japan                                                                                                                                                                                                                                                                          147



Step2 1

Step3 2

Step2

3 web

SeleniumWebDriver [6]

[7]

[2] Step1

Web

Web

1

C2

C2

C0 C1

2.

[8]

JSTQB [3]

1

2

JSTQB [3]

1

3.

         ソフトウェアエンジニアリングシンポジウム 2016
                  IPSJ/SIGSE Software Engineering Symposium (SES2016)

                  ©2016 Information Processing Society of Japan                                                                                                                                                                                                                                                                          148



3.1 DSE

DSE [9] [10]

2 a = 1, b = 2, c = 3

a = A, b = B, c = C

A > 0 && B > 0 && C > 0

A > 0 && B > 0 && C ≤ 0

a = 1, b = 2, c = −1

DSE DSE

DSE

3

a+ = 1

a = A

3.2 SBST

SBST Search-Based Software Testing [11]

SBST

GA

[11] GA

SBST GA

GA

GA

3 SBST

a > 1

E E = a− 1 a

a > 0

a = −10

E = −10 a = −5

E = −5

a > 0

a

a

a = 2

SBST

SBST

DSE

2

f > 0

E E = f

f > 0

SBST

DSE

         ソフトウェアエンジニアリングシンポジウム 2016
                  IPSJ/SIGSE Software Engineering Symposium (SES2016)

                  ©2016 Information Processing Society of Japan                                                                                                                                                                                                                                                                          149



3

a = 1, b = 2, c = −1 E = −1

E c

a c a = −1, b = 2, c = 1

SBST

[11]

n

n 4

n

True n

n False

1 ≤ m ≤ n

m m Qm

m m

Rm n True

n

n True n

P (1)

P =

n−1∏

m=0

(1−QmRm)QnRn (1)

n = 10 Qm = 1/3 Rm = 1/3 (1)

P ≈ 0.0385 3.9%

4

4.

DSE

SBST

DSE

SBST

DSE SBST

DSE DSE

DSE

DSE

DSE

SBST

DSE

SBST

DSE

SBST

DSE

SBST

DSE SBST

         ソフトウェアエンジニアリングシンポジウム 2016
                  IPSJ/SIGSE Software Engineering Symposium (SES2016)

                  ©2016 Information Processing Society of Japan                                                                                                                                                                                                                                                                          150



5

DSE SBST

SBST

DSE SBST DSE

DSE

SBST DSE

SBST

SBST

(1)

SBST

[11] SBST

DSE DSE

true false

if(x > 0)then{hoge; }
x = 1 x = 100

boolean

−1 1

(2)DSE

1 GA

12

12

12

5

DSE DSE

1

(3)SBST

(2)

(2)

SBST (2)

SBST [11] GA

(2)

SBST (2)

(2)

5.

5.1

C2

• DSE

• SBST

• DSE SBST

SBST GA

1

java 0.4KLoc

12

DSE OSS

CATG [10] SBST

23

11

11

11 3 10 10 9

10

         ソフトウェアエンジニアリングシンポジウム 2016
                  IPSJ/SIGSE Software Engineering Symposium (SES2016)

                  ©2016 Information Processing Society of Japan                                                                                                                                                                                                                                                                          151



2

C2 [%] [ ] [ ]

DSE 26.9 222 1047

SBST 43.4 1045 1690

DSE SBST 55.2 491 2149

5.2

2 C2

DSE 28.3 SBST 11.8

C2 4

DSE SBST

SBST

554

DSE SBST

5.3

DSE SBST

C2

DSE SBST

DSE SBST

DSE 269

SBST

554

DSE SBST

DSE SBST

554

100% C2

DSE

SBST

6.

DSE SBST

DSE SBST

DSE SBST

DSE

28.3% SBST 11.8% C2

[1]
2014-2015 2014

[2] “ ,”
http://www.ipa.go.jp/files/000004628.pdf

[3] “JSTQB,” http://www.jstqb.jp/index.html.

[4] “Open2test,” http://www.open2test.org/.

[5] “Seleniumide,” http://www.seleniumhq.org/projects/ide/.

[6] “Seleniumwebdriver,” http://www.seleniumhq.org/
projects/webdriver/.

[7] W.G.H. Sonal Mahajan, “Finding html presentation fail-
ures using image comparison techniques,” ASE ’14 Pro-
ceedings of the 29th ACM/IEEE international conference
on Automated software engineering, pp.91–96, 2014.

[8] A.M.B. Amit A Kadam, “A survey on generation of au-
tomated test data for coupling based integration test-
ing,” European Journal of Advances in Engineering and
Technology, 2014, pp.69–74, 2014.

[9] K. Sen, “Concolic testing,” ASE ’07 Proceedings of the
twenty-second IEEE/ACM international conference on
Automated software engineering, pp.571–572, 2007.

[10] “CATG,” https://github.com/ksen007/janala2.

[11] P. McMinn, “Search-based software testing past, present
and future,” ICSTW ’11 Proceedings of the 2011
IEEE Fourth International Conference on Software Test-
ing, Verification and Validation Workshops, pp.153–163,
2011.

         ソフトウェアエンジニアリングシンポジウム 2016
                  IPSJ/SIGSE Software Engineering Symposium (SES2016)

                  ©2016 Information Processing Society of Japan                                                                                                                                                                                                                                                                          152


	paper 24

