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Let’s first write a complete test class

and then we will discuss the theory
behind it.



DVD.java

public class DVD

{
private String title;

public DVD(String title){
if (title.length() <= 20){
this.title = title;
}
else{
this.title = title.substring(0,20);

public DVD(){
}

}

public void setTitle(String title){
if (title.length() <= 20){
this.title = title;
}
}

public String getTitle(){
return title;

}

public String toString(){
return "DVD Title is: " + title;

}



In Eclipse, you should create a new
“test” folder to hold your test classes

Mew ¥ (22 Java Project H
Go Into ™ Project...
Open in New Window B Package 1
Open Type Hierarchy F4 (& Class H
Show In Alt+Shift+W b | §& Interface

Copy Ctrl+C G| Enum

&= Copy Qualified Name @ | Annotation
Paste ERY &9 Source Folder

a 18 Java Workina Set

~
& New Source Folder s

Source Folder

Create a new source folder,

Project name:  DVDLibranyV4.0

Folder name: te;tl Browse...

LY

[] Update exclusion filters in other source folders to solve nesting

["1gnore optional compile problems




Within this “test”
JUnit Test Case

folder, create a new

xX = @

E

Mew ¥ |22 Java Project

Open in New Window [3 Project..

Open Type Hierarchy F4 |B¥ Package

Show In Alt+Shift+W » | (& Class

Copy Crle C & Interface

Copy Qualified Mame @& Enum

Paste CirleV @ Annctation

Delete Delete &9 Source Folder
{ﬁ Java Working Set

Build Path " 6% Folder

Source Alt+Shift+5 » I_<I> File

Refactor Alt+5hift+T » ' Untitled Text File

Convert to Xtend IE? JUnit Test Case

Impaort... b end Class

Mew JUnit Test Case

JUnit Test Case

!
.

(1, The use of the default package is discouraged.

() Mew JUnit 3 test @ Mew JUnit 4 test

Source folder DVDLibraryVd.0/test Browse..
Package: {default)
Mame: DVDTest]]

Superclass: java.lang.Object Browse.

Which method stubs would you like to create?
[ setUpBeforeClass() [ tearDownAfterClass()
] setl) gl [ tearDown()

constructor




You may be asked to add JUnit 4 to
your build path = Click OK.

= New JUnit Test Case I L [ e
e il il i — -

@ JUnit 4 is not on the build path. Do you want to add it?

) Mot now

() Open the build path property page

@ Perform the following action:

=\, Add JUnit 4 library to the build path

OE Cancel




Revised Folder Structure

4 |l= DVDLibranyVd.0)
4 B src
4 f (default package)
= [J] Driverjava
= [J] DVD.java
» 4J] HandleXML.java
= [J] Library.java
4 [ test
4 f (default package)
= [J] DVDTest,java
- i JRE System Library [JavaSE-1.8]
bomy JUnit 4




The generated DVDTest.java

[J] DVDTestjava 53

1= import static org.junit.Assert.*;

2

3 import org.junit.Test;

4

5 public class DVDTest {

B

Fi= @Test

8 public woid test() {

g fail({"Not yet implemented”);
: ¥




Running DVDTest.java

\}avﬁ.-éﬁ GriEy.

Ju 1 DVDTest
3] 2 Driver ()

Run As b

Run Cenfigurations...

Organize Favorites...




JUnit Results Pane (1)

@ Package Explorer 'gio JUnit E3 = O [J] DVDTestjava 3

T Eﬁ| % % o = 1= import static org.junit.Assert.*;
.. 2
Finished after 0.067 seconds 3 import org.junit.Test;
Buns: 1/ B Errors: 0 B Failures: 1 4

5 public class DVDTest {

&

76 @Test

8 public wvoid test() {

9 Ffail("Not yet implemented");
18 }

4 EE DVDTest [Funner: IUnit 4] (0.003 =)
gl test (0,003 )

4

Problems @& Javadoc ||, Declaration [E] Console 53
<terminated> DVDTest [JUnit] C:\Program Files\Java'jrel 8.0_254bin'jay

- 1 .
Failure Trace Bl =

java.lang.AssertionError: Mot yet implemented
at DVD Test.test(DVDTest,java:9)

.=
=] =]




JUnit Results Pane (2)

Package Explorer 'gfo JUnit &3 = O
SRR E H~ v

Finished after 0.067 seconds

Number of tests run. Also
the number that have

| errors (e.g. compile) and
the number that failed.

Buns: 11 B Errors: 0 B Failures: 1
4 EE DWDTest [Runner: IUnit 4] (0.003 =)
gl test (0,003 s)
= Failure Trace :::E 2

Test Bar indicating failure.

ltemised tests and their
individual result.

JE java.lang.AssertionError: Mot yet implemented
= at DVDTest.test(DVDTest.java:d)

When a failed test is
selected in the above
pane, the reason for
failure appears here. Can

e be double clicked on for

more information.




Testing getTitle()

public String getTitle() {
return title;

[% Package Explorer gfif JUnit &2 = 0
B S RE| @ B m B~ -
Finished after 0.05 seconds
Runs: 1/ B Errors: 0 B Failures: 0

4 E| DVDTest [Runner: JUnit 4] {0.000 £)
\PE] testGetTitle (0.000 s)|

= Failure Trace 4T B

[J] DVDTest.java 2

1# import static org.junit.Assert.*;[]

4

5 public class DVDTest {

6

7 private DVD dwdl, dvd2, dwd3;

&

9 @Before

1@ public woid setUp()

11 1

12 dvdl = mew DVD({"The Hobbit");

13 dvd2 = mew DVD({"Jobs™);

14 dvd3 = new DVD("Avatar™);

15 1

la

178 @Test

18 public void testGetTitle()

19 {

2@ assertEquals({"The Hobbit", dwdl.getTitle());
21 assertEquals({"Jobs", dvd2.getTitle());
22 assertEquals{"Avatar”, dvd3.getTitle(});
23 }

24

25 1}

26




Testing Constructors (1)

[J] *DVDTest.java [J] DVD.java &3

12_ lI,-':I-::I-:

13 * Constructors for objects of class DVD
14 */

15 public DVD(String title)

16 I

17 if (title.length() <= 28){

18 this.title = title;

19 1

2@ else

21 this.title = title.substring(@,28);
22 1

23 1

24

25= public DVD(){

26 1

27




Testing Constructors (2)

[% Package Explorer gfu JUnit 3 = O [J] DVDTestjava &3 [J] DVDjava
g® & Eﬁl QR mE~- < i-i-s import static org.junit.Assert.*;[]

Finished after 0.028 seconds 5 public class DVDTest {

Runs: 2/2 B Errors: 0 B Failures: 0 6
7 private DVD dwdl, dwd2, dwd3, dvd4;

N
98 iBefore

4 -] DVDTest [Runner: JUnit 4] (0.003 s)| 1@ public void setUp()

gE] testGetTitle (0,000 s) E 1 ot DVD("The Hobbit™)
: vdl = new e Hobbit™);
EE' testConstructors (0,000 =) 13 dvd2 = new DVD({"Jobs");

14 dvd3 = new DVD({"Avatar™);
15 dvdd = new DVD{);
16 }
17
18= @Test
19 public wvoid testConstructors()
26 7
21 ossertEguals{"The Hobbit", dwdl.getTitle());
22 gssertEguals{”Jobs™, dvd2.getTitle());
23 gssertEgquals("Avatar”, dvd3.getTitle());
24 gssertEgquals(null, dvd4.getTitle());

25 }

-




Testing Constructors (3)

Runs 2/2 B Errors: 0 B Failures: 0

4 E| DVDTest [Runner: IUnit 4] (0,003 =)
tE] testGetTitle (0,000 s)
E';E'—_| testConstructors (0.000 =)

@Before

public wvoid setUp()

1
dvdl = new DVD("The Hobbit™);
dvd2 = mew DVD{"Jocbs");
dvd3 = new DVD("Avatar");
dvdd = new DVD();

1

@Test

public woid testConstructors()

1

assertEquals("The Hobbit", dwdl.getTitle());
assertEquals("Jlobs", dvd2.getTitle());
assertEquals("Avatar”, dvd3.getTitle());
agssertEquals(null, dvd4.getTitle());

[est.java [J] DVD.java &3

L =
&

* Constructors for objects of class DVD

* f
public DVD(String title)
1
if (title.length() <= 28){
this.title = title;
¥
else{
this.title = title.substring(@,28);
¥
¥
public DVD({)q{
¥

Our tests are successfu

, BUT have we tested every

possible path in the constructors?




Testing Constructors (4)

[J] DVDTest.java o2 DVD.java

1# import static org.junit.Assert.*;[]
4

5 public class DVDTest {

6

7 private DVD dvdl, dwvd2, dwd3, dvd4;
B
9C @Before
18 public woid setUp()
11 I
12 dvdl = new DVD("The Hobbit(Director)"); //title with 28 characters
13 dvd2 = new DVD("The Stewve Jobs Film"};  //title with 19 characters
14 dvd3 = new DVD({"Avatar: Directors Cut"); //title with 21 characters
15 dvdd = new DVD();
16 }
17
18= @Test
19 public woid testConstructors()
pl: I
21 assertEquals(“"The Hobbit(Director)", dvdl.getTitle());
22 assertEquals("The Steve Jobs Film", dvd2.getTitle());
23 assertEquals("Avatar: Directors Cut™, dvd3.getTitle());
24 assertEquals(null, dvd4.getTitle());
25 }

25

What do you
think of this
approach?

Better?

Will this test
be successful?




Testing Constructors (5)

{# Package Explorer g JUnit &2 9 g8 aﬁ| Q. 0, H~ v = 8
Finished after 0.048 seconds

Runs: 2/2 B Errors: 0 B Failures: 2

4 ET_J DVDTest [Runner: JUnit 4] (0,008 =)
el testGetTitle (0.006 s)
E testConstructors (0,001 =) Ca n yo u See
what went
wrong?

= Failure Trace &
|JE iorg.junit.ComparisonFailure: expected:<Avatar: Directors Cult]> but was:<Avatar Directors Cu[]=>
= at DVDTest.test etTitle(DVDTest,java:32)




Testing Constructors (6)

% Package Explorer IUnit 23 = 8 DVDTest.java &3 DVD.java
ge Bxp J ]
. - A LM L B LMLAL i e JMlIELem3Sns L gl
a" GIBE| QB ®EH~ 7 4
Finished after 0.039 seconds 5 public class DVDTest {
B

Runs: 2/2 B Errors: 0 B Failures: 0

4 EL DVDTest [Runner: JUnit 4] (0.001 =)
pE] testGetTitle (0000 <)
E,'E'—_| testConstructors (0,001 =)

7
8
9_
a
1
2
3
4
5

= Failure Trace it

29

32
33
34
35 }
36

private DVD dvdl, dvd2, dwvd3, dwd4;

@Before

public void setUp()]

1
dvdl = new DVD("The Hobbit(Director)™); //title with 28 characters
dvd2 = new DVD("The Stewve Jobs Film"); fititle with 19 characters
dvd3 = new DVD(“Avatar: Directors Cut"); //title with 21 characters
dvd4 = new DVD();

¥

@Test

public woid testConstructors()

1
assertEquals("The Hobbit(Director)", dwdl.getTitle());
assertEquals("The Steve Jocbs Film", dwd2.getTitle());
assertEquals{"Avatar: Directors Cu", dydd.getTitle());
assertEquals({null, dvd4.getTitle());

} Fn d I

@Test Ixe °

public wvoid testGetTitle()

1
assertEquals("The Hobbit(Director)", dwdl.getTitle());
assertEquals({"The Steve Jocbs Film", dwvd2.getTitle());
assertEquals{"Avatar: Directors Cu", dwd3.getTitle());

¥

Fixe

d




Testing setTitle method (1)

@Before
public void setUp()

1
dwdl

dvd4 = new DVD();

¥

@Test

1
dvdl.setTitle("The

assertEquals ("The
dvdl.setTitle("The
assertEquals ("The
dvdl.setTitle("The
assertEquals ("The
dvdl.setTitle("The
assertEquals ("The

new DVD("The Hobbit(Director)"); //title with 28 characters
dvd2 = new DVD("The Steve Jobs Film"); //title with 19 characters
dvd3 = new DVD({"Avatar: Directors Cut"); //title with 21 characters

public void testConstructors()[]

public void testGetTitle()[]

public void testSetTitle()

Hobbit™);

Hobbit", dvdl.getTitle());

Hobbit (Director)"); //attempting to set title to 21 characters
Hobbit", dvdl.getTitle());

Hobbit(Director)"); //attempting to set title to 28 characters
Hobbit(Director)", dwdl.getTitle());

Hobbit:Director™); //attempting to set title to 28 characters
Hobbit:Director”, dwvdl.getTitle());




Testing setTitle method (2)

[# Package Explorer | gfu JUnit 3 = O
o LIBE| QB ® -~

Finished after 0038 seconds

Runs: 3/3 B Errors: 10 B Failures: 10

4 i) DVDTest [Runner: JUnit 4] (0,000 s)|
eE] testGetTitle (0.000 s)
h-b_'—_| testConstructors (0.000 =)

i

@Test
public woid testSetTitle()

dvdl.setTitle("The
assertEguals ("The
dvdl.setTitle("The
assertEquals ("The
dvdl.setTitle("The
agssertEgquals ("The
dvdl.setTitle("The
assertEguals ("The

Hobbit");

eE] testSetTitle (0.000 s)

Hobbit™, dwdl.getTitle());

Hobbit (Director)”);

[/ /attempting to set title to 21 characters

Hobbit"™, dwdl.getTitle());

Hobbit(Director)™);

[ /attempting to set title to 28 characters

Hobbit(Director)", dwvdl.getTitle());

Hobbit:Director™);

/fattempting to set title to 28 characters

Hobbit:Director”, dwdl.getTitle());




Testing toString method (1)

II.-'=|-==|-=

E S

* toString() - This method returns the title of the DVD.

* j@return the title of the DVD entered by the user
*/
public String toString()
1
return "DVD Title is: " + title;
¥




[J] DVDTestjava &3 DVD.java

1% import static org.junit.Assert.¥;[]
4

5 public class DVDTest {

B

7 private DVD dwvdl, dvd2, dwvd3, dvd4;

8

9E iBefore

18 public wvoid setUp()

1

12 dvdl = new DVD("The Hobbit(Director)"); //title with 28 characters
13 dvd2 = new DVD("The Steve Jobs Film"); //title with 19 characters
14 dvd3 = new DVD("Avatar: Directors Cut"); //title with 21 characters
15 dvdd = new DVD();
16 }
17
19 public void testConstructors()[]
26
28® public void testGetTitle()[]
34

36%  public void testSetTitle()[] Does this test look r|ght?

8= @Test 1 1 B
0|  biic vold testTostrisg() Will it run successfully?
e
1 agssertEquals("DVD Title is: The Hobbit(Director)", dvdl.toString());
2 agssertEquals("DVD Title is: The Steve Jobs Film", dwdl.toString());
3 gssertEquals("DVD Title is: Avatar: Directors Cu”, dvdl.toString());
4 H
25
56}
=




Testing toString method (3)

[# Package Explorer gu JUnit 23

L ¢+ BB QR Bl ~ -

Finished after 0.041 seconds

= O

Runs: 4/4 B Errors: 0 B Failures: 1

4 ET_| DVDTest [Funner: JUnit 4] (0.008 =)
fE] testGetTitle (0.000 s)
el testToString (0.006 s)
E';E'—_| testConstructors (0,001 =)
gE] testSetTitle (0.001 s)

Result Comparison |
testToString(DVDTest) Rt Y Y
Expected |Actua|

1D Title is: The Steve Jobs Film

e

1DVD Title is: The Hobbit{Director) | =

@

Failure Trace

B
1

.= 1
=L ]

at OVDTest.testToString(DVDTest, java:52)

org.junit.ComparisonFailure: expected:<DVD Title is: The [Steve




[J] DVDTestjava &3
1% import static org.junit.Assert.*;[]
5> public class DVDTest {
B
7 private DVD dwvdl, dvd2, dwvd3, dvd4;
=l @Before
18 public void setUp()
11 I
12 dvdl = new DVD({"The Hobbit(Director)"); //title with 28 characters
13 dvd2 = new DVD({"The Steve Jobs Film"); //title with 19 characters
14 dvd3 = new DVD("Avatar: Directors Cut"); //title with 21 characters
15 dvdd = new DVD();
16 1
19 public void testConstructors()[]
26 .
28 public void testGetTitle()[] We dare referenCIng the
Si (] []
36E public void testSetTitle()[] WrOng dVd ObJeCtS IN the
485 @rest | last two method calls.
9 public void testToString()

s

i

[ I Y R 6y

WML W
o I ]
et




Testing toString method (5)

o

5= @Test
o public wvoid testToString()
1 {
b1 assertEquals("DVD Title is: The Hobbit(Directo Nring());
b 2 assertEquals("DVD Title is: The Steve Jobs Film", dwvd2.toStning());
= assertEquals("DVD Title is: Avatar: Directors \Cu", dvd3.toSgring());
b} }
b
56}
b7
We are now
FEferenCIHg the [# Package Explorer gfu JUnit 33 = O
. 5 %] £| '—ﬁ| % & o e
B & . la=|
CorreCt dVd ObJeCtS' Finished after 0.028 seconds
SO Oour tESt IS NOW Runs: 4/4 B Errors: 0 B Failures: 0
successful. S

s F_;| DVDTest [Runner: JUnit 4] (0,003 )




We have now successfully automated
the testing of the entire DVD class

public class DVD

{
private String title;

public DVD(String title){
if (title.length() <= 20){
this.title = title;
}

else{

this.title = title.substring(0,20);

}
}

public DVD(){
}

}

public void setTitle(String title){
if (title.length() <= 20){
this.title = title;
}
}

public String getTitle(){
return title;

}

public String toString(){
return "DVD Title is: " + title;

}




Any
Questions?
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