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Abstract: The sizes of web applications are increasing, thus, development costs to write test code for web
applications are also increasing. Moreover, specification changes of web applications are frequently occured
and there are no method to modularize assertions of test code. Such situation poses high maintenance costs
by decreasing understandability and changeability.

We propose a novel testing framework for web applications, named DePoT, which provides an internal DSL
on the basis of the Page Object design pattern. DePoT reduces the development costs of test code by gen-
erating a skeleton test code using the internal DSL and reduces the maintenance costs of test code by using
the Page Object design pattern and the internal DSL. We evaluate DePoT by comparing traditional testing

methods.
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Fig. 1 Example of page structure of web application

@Test public void test() {
/7 00000

WebDriver d = new FirefoxDriver ();

d.get (topPagelrl);

d.findElement (By.id("diary")).click ();
d.findElement (By.id("main")).click();
d.findElement (By.id("chat")).click();
d.findElement (By.id("text")).sendKeys ("Hello!");
d.findElement (By.id("chat")).click();

// 000000d
assertThat (d.getTitle(), is("ChatO OO "));
assertTrue (d.getPageSource ().contains ("Hello!"));

0 2 Selenium 000000000000

Fig. 2 Example of test code using Selenium
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Fig. 3 Selenium test code before / after modification
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Fig. 4 Architecture and behaviour of DePoT
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//(1)Me«n0 0000000 DO0OO (ODOOO)
class MainPage extends AbstractPage<MainPage> {
// (1.1) qUIDOOOODOO (0OODO)
@FindBy (id = "chat") public WebElement chat;
@FindBy (id = "diary") public WebElement diary;
// (1.2) 000000000000 (ooOooOoO)
@Override protected void assertInvariant () {
assertTitle("MainO OO ");

}
// (1.3) DOODOOOO (OooOooao)
public MainPage (WebDriver driver) {
super (driver);
// 0000000 o0oooooooao
assertInvariant ();
}
// (1.4) 0000 O0DO0DOODOOOOO
public ChatPage goChat() {
chat.click();
return new ChatPage(driver);

(ooooao)

public DiaryPage goDiary () {
diary.click ();
return new DiaryPage (driver);
}
}
// (2) DO0DODOOO0O (obOooOo0O)
@Test public void test() {
// StarterdMainO O 0OOOO
new Starter (new FirefoxDriver ())
.goDiary ()
.goMain ()
.goChat ()
.write("Hello!")
// 00000000000
.assertContext (new AssertFunction<ChatPage>() {
@Override public void assertPage(ChatPage p) {
assertTextPresent ("Hello!");
¥
B
}
// (3) 000000000000 O0O0O0
public abstract class AbstractPage
<T extends AbstractPage<T>> {

(0ooo)

protected final WebDriver driver;

protected AbstractPage (WebDriver driver) {
this.driver = driver;
//(3.1) @FindBy0 00 O0DODODOOODODO (COOO)
PageFactory.initElements (driver, this);

}

protected void assertInvariant ();
// ... 0000 assertiond 00000

05 DePoTOOO0OOD0ODOODOOOODOOOODOOOODO
gooo
Fig. 5 Example of PageObject class and test case
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01 0000000000000 000000000O0O0O00 (JUnit + Selenium) O
DePoT O DSLUOOO0O000OO00OOOOOOOOOOOOOOOOOOOOOOO
Table 1 Comparison between traditional approach (JUnit + Selenium) without Page

Object design pattern and DSL of DePoT

gooooood
click OO QO OO

}
}

o0 0000 (JUnit + Selenium) DePoT 0 OO OO DSL

o0 1) public class Test { class MainPage extends AbstractPage {

Selenium O @Test public void test() { @FindBy(id = ”diary”) public WebElement diary;
uoooooo WebDriver d = new FirefoxDriver(); public void goDiaryPage() {

ooooo d.get(topPageUrl); diary.click();
00O DD eFindBy d.findElement (By.id(” diary” )).click(); }

}

public class Test {
@Test public void test() {
new Starter(new FirefoxDriver())

goooooog

assertTrue(d.getPageSource().contains(” Hello!”));

.goDiary();
}
}
00 2) public class Test { class ChatPage extends AbstractPage {
oooo/oboo @Test public void test() { @Override protected void assertInvariant() {
uooonoo WebDriver d = new FirefoxDriver(); assertTitle(”Main 00 07);
DDDDDDDDDDD 00 d.get(topPageUrl); }
DePoT O d.findElement(By.id(” chat”)).click(); // ... 00 ..
assertContext d.findElement (By.id("text”)).sendKeys(” Hello!”); | }
ooooo d.findElement(By.id(”chat”)).click(); public class Test {
AssertFunction assertThat(d.getTitle(), is("Chat OO 0O")); @Test public void test() {
gooooo

new Starter(new FirefoxDriver())
.goChat()
.write(” Hello!”)
.assertContext(new AssertFunction() {
@Override public void assertPage(ChatPage p) {
assert TextPresent(” Hello!”);

ho)
}
}

0o 3)

ooooooo
0ooooooo
00000000

public class Test {
@Test public void test() {

WebDriver d = new FirefoxDriver();
d.get(topPageUrl);

d.findElement(By.id(” chat”)).click();
d.findElement(By.id(”text”)).sendKeys(” Hello!”);
d.findElement(By.id(”chat”)).click();
assertTrue(d.getPageSource().contains(” Hello!”));
d.findElement(By.id(”main”)).click();

).
).

public class Test {
@Test public void test() {

new Starter(new FirefoxDriver())
.goChat()
.write(”Hello!”)
.assertContext(new AssertFunction() {

@Override public void assertPage(ChatPage p) {
assert TextPresent(”Hello!”);

}
1))
.goMain();
}
¥
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Table 3 result of reflection test code for modification of web

application

A B C D E F oo
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Table 5 result of prepare test code(LOC)
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