
GUI

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

Selenium Appium

SS

93%

Automatic Locator Repair on GUI Test Scripts

1.

1

1 NTT , 2–
13–34 NSS2 6F

a) kirinuki.hiroyuki@lab.ntt.co.jp
b) tanno.haruto@lab.ntt.co.jp
c) natsukawa.katsuyuki@lab.ntt.co.jp

25% [1], [2]

Selenium[3], Appium

12% [1]

GUI

UI 1
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eotta

[4] 6

SS

8

91.8%(180/196)

[5], [6], [7]

74%

[8]

Path

Path UI

eb

[1]

UI

SS

51%

1 95% 5

93%

2.

2.1

2

Selenium I E Selenium

uilder

Ruby Java

API

eb API Selenium

eb river

Selenium I E

Selenium I E

2.2

SS Joomla!
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(a) 1.5 (b) 2.5

1: Joomla!

1: Joomla! 1.5

#

1 open /joomla

2 click css=li.item17>a>span

3 type id=modlgn username user01

4 type id=modlgn passwd pass01

5 click link=Login

6 assertTitle Main

Joomla! 1.5

Administrator

Username Password

ogin

1a Selenium

I E 1

1 1

1

3

type

Selenium I E id, name, css,

Path

1

2 css=li.item17>a>span css

Administrator

3 id=modlgn username HTM

id modlgn username Username

3 Username

user01 6

1

1

2.3

Joomla! 2.5

1b 1.5 1

2: Joomla! 2.5

#

1 open /joomla

2 click link=Site Administrator

3 type id=mod login username user01

4 type id=mod login password pass01

5 click link=Log in

6 assertTitle Main

1.5 2.5

UI 1

2.5

1

2.5 2

1 2 CSS

2.4

2.3

2

2.3

UI
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2

74% [8]

3.

Choudhary [6] Choudhary Path

Path HTM

Choudhary

Path

UI

UI

Path

eotta [7] eotta

FirePath Robula+ Path 5

5

Choudhary

Hammoudi

[5]

1 UI

eotta M

[9]

2:

Login

ID
id, name, class …

, XPath…

, 

Password

id tag x

A abc input 100

B bcd button 200

3:

SS Sikuli[10]

UI

andrapally

[11]

JavaScript

4.
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3:

id class name value type tag name text xpath css image neighbor text

3.0 1.5 2.0 2.0 1.0 1.0 3.0 4.0 2.0 4.0 2.0

x axis y axis height width alt src href target size onclick

1.0 1.0 1.0 1.0 2.0 2.0 2.0 1.0 1.0 2.0

2

4.1

e le

le

E e

e′ ∈ E

e′ le le′

e e′ ∈ E

4

• (id class name )

• ( Path )

• ( )

• ( )

3

e e′

1 e e′

I e i ∈ I

ei Max(i) |ei − e′i|
( i ) Lev(ei, e

′
i) ei

e′i MaxLength(ei, e
′
i) ei

e′i ei e′i
s(ei, e

′
i)(0 ≤ s(ei, e

′
i) ≤ 1)

ei :

s(ei, e
′
i) 1− |ei − e′i|

Max(i)
(1)

ei ( ) :

s(ei, e
′
i)

⎧⎨
⎩
1 (ei e′i)

0 (otherwise)
(2)

ei :

s(ei, e
′
i) 1− Lev(ei, e

′
i)

MaxLength(ei, e′i)
(3)

ei e′i 1 ei e′i
0

s(ei, e
′
i)

id

class

class id

s(ei, e
′
i) wi e

e′ S(e, e′)(0 ≤ S(e, e′) ≤ 1)

S(e, e′)

∑
i∈I s(ei, e

′
i)wi∑

i∈I wi
(4)

3

4.2

2.3

4 Username
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id="modlgn_username" id="mod-login-username"

type id=modlgn_username user01
type id=modlgn_passwd pass01

click link=Login

89%
62%

Joomla! Ver. 1.5

type id=mod-login-username user01
type id=mod-login-password pass01

click link=Log in

Joomla! Ver. 2.5

1

2

4:

4: 4

id name type y axis neighbor text

Username(Ver.1.5) modlgn username username text 186 Username -

1 mod-login-username username text 216 User Name -

0.78 1.00 1.00 0.94 0.78 0 9

2 mod-login-password passwd password 257 Password -

0.33 0.00 0.00 0.86 0.00 0

id 1.5

2.5

1 3

2.5

1

1.5 Username

2.5

2.5 4

1 2

4

id, name, type, y a is, neighbor te t 5

5 3 21

2.5 1

1

2.5 Username

1 id=mod-login-username

4.3

1

2

3

1

A
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5:

OSS
1st Release 2nd Release

Release Date File kLOC Release Date File kLOC

MantisBT 1.1.8 Jun-09 492 90 1.2.0 Feb-10 733 115

PPMA 0.2 Mar-11 93 4 0.3.5.1 Jan-13 108 5

MRBS 1.10.7 Dec-11 840 277 1.11.5 Feb-13 835 285

Collabtive 0.65 Aug-10 148 68 1.0 Mar-13 151 73

A

5.

2

5 4

eb

PHP 2

1st Release

2nd Release

2.4 eotta [4]

UI

5.1

5.1.1

1st Release

(

) 375

2nd Release

1

2nd Release

2nd

Release

5.1.2

6

Case1:

Case2:

Selenium I E

Selenium I E

6 Selenium I E

Selenium I E

1st Release

Selenium I E

2nd Release

2

A H

A H
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2

4.3

Case1:

2nd Release

Case1 Case2 1

Case1 6

3 A

3 E H

Case2:

3

0.5

3

Case1 3

Case1 3

4.3

4.3

5.2

5.2.1

6 2nd Release

7

7 Collabtive

Mantis T 1

PPMA 2

1 1

5.2.2

5 A H

5 C

C

A H

92.8%

6.

UI

1

MR S 1.2.1

ame a MR S

1.5.1 ame a′

Password b′ Search

c′

axpath //form/table/tbody/tr[1]/td[2]/input

a′xpath //div[2]/form/fieldset/div[1]/input

b′xpath //div[2]/form/fieldset/div[2]/input

c′xpath //div[1]/table/tbody/tr/td[6]/form/

div/input[1]

6:

OSS

MantisBT 103 7

PPMA 45 9

MRBS 102 24

Collabtive 125 1

375 41

7:

OSS 1 2 3 4 5 6

MantisBT 7 0 0 0 0 0

PPMA 8 1 0 0 0 0

MRBS 10 7 2 2 1 2

Collabtive 1 0 0 0 0 0

26 8 2 2 1 2
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0.0

200.0

400.0

600.0

800.0

1000.0

1200.0

1400.0

5:

(3) Path

s(axpath, a
′
xpath) 0.31

s(axpath, b
′
xpath) 0.33

s(axpath, c
′
xpath) 0.55

a′

Path

UI

UI

7 MR S

6 1

6

2

2

MR S

7

7 a

input

5 61.2%

Selenium I E
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6: :

<a href="del.php?type=area&amp;area=2"> </a>

<input class="button" name="delete" 
src="images/delete.png" title=" " alt=" " 
type="image">

7: :

7.

7.1

SS

SS

2

1st Release 2nd Release

1 SS 3

7.2

Selenium I E

8.

SS

93%
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