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A Proposal of Gray-box Integration Testing for Web Applications

SAKAMOTO KAZUNORI}'® ToMoHIRO KA1zu?:?) Daico HAMURAZ® HIRONORI WASHIZAKI D)
Y OSHIAKI FUKAZAWA?!+©)

Abstract: Web application is very complex software because it runs on various browsers and platforms. It
requires high costs to verify web applications. Thus, constructing efficient means for web application testing
is one of important issues. Existing approaches for web application utilize the combination of white-box
unit testing and black-box integration testing. However, the former can not conduct testing on the real
environment and the latter can not find the part that should be tested. Therefore, it is hard to do testing
on the real environment finding such part.

In this paper, we propose gray-box integration testing focusing on dynamic parts of html documents. Our
approach can conduct testing on the real environment finding the part that should be tested.
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Table 1 A comparison of web application testing
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Fig. 1 The relation between the structure of web application

and white-box unit testing
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Fig. 2 The relation between the structure of web application

and black-box integration testing
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{template .addition}

<p>
{$left}+{$rightr=<div>{$answer}t</div>

</p>

{/template}

0 3 Closure Templates 00 000000000000 0O0O0O
000 HTMLOOOOOO
Fig. 3 A html template for printing the result of addition with

Closure Template

WebDriver driver = new ChromeDriver ();

WebElement element = driver

.findElement (By.cssSelector (“ p > div” ));

assertEquals ("3", element.getText ());

0 4 Selenium 0000000000 0O0ODOOODO JavaOOO
goo
Fig. 4 Java test code verifying the result of addition with Se-

lenium
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Fig. 5 The relation between the structure of web application

and gray-box integration testing
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Fig. 6 The architecture of POGen
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{template .additionl}
<p id="_pogen_1">

{$leftI+{$rightl=
<div id="_pogen_2">{$answer}</div>

</p>
{/template}
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Fig. 7 A html template where POGen inserts an ID attribute
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public class AdditionPage extends AbstractPage {

Q@FindBy (id = " _pogen_1")
private WebElement _leftAndRight;
Q@FindBy (id = " _pogen_2")

private WebElement _answer;

WebElement getLeftAndRightElement () {/*00 =/}
WebElement getAnswerElement () {/*00 */}
String getLeftAndRightString() {

return getLeftAndRightElement ().getText ();
}
String getAnswerString() {

return getAnswerElement ().getText ();
}
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Fig. 8 Generated skeleton test code by POGen for the addition

page
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public class AdditionPageTest {
QTest
public void addiAnd2() {
WebDriver driver = new ChromeDriver ();
AdditionPage page = new TopPage(driver)
.goToAdditionPage (1, 2);
assertEquals (page.getAnswerString (), "3");
}
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gooooo
Fig. 9 A test case with the generated skeleton test code by
POGen

0100 POGenOO O GBOOOOOOODOOOOOO
O0POGen 000 GBOOODODDOOOOODOOOODOO
(1)ODODODOO0OO0OO WebODDOODO HTMLOOOOOOO
POGen OO OOODO
(2)HTMLOOOODO0OO0OO0DO0OO0O0O00O HTMLOOO
gobooboooboboobooboooobga
(3)00000000000000000000O000O0
goboobobooobod

()00 HTMLODOODOOOOOODOO WebODODOODOO
goo

(5)0000 WebODODOOODOOOSelenium OO OO0
gobooboooboobobooooboo

{EIEHTML
F>TL—h

Selenium
JUnit

)

FZRI- R

ZTIL >
FZ ha— R

010 POGenOOO GBOOOODOODO
Fig. 10 The process of gray-box integration testing with
POGen
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