Using JUnit in Eclipse
· Creating a JUnit Test Case in Eclipse
· Writing Tests
· Running Your Test Case
· JUnit in jGRASP
JUnit is a Java library to help you perform unit testing. Unit testing is the process of examining a small "unit" of software (usually a single class) to verify that it meets its expectations or specification.
A unit test targets some other "class under test;" for example, the class ArrayIntListTest might be targeting the ArrayIntList as its class under test. A unit test generally consists of various testing methods that each interact with the class under test in some specific way to make sure it works as expected.
JUnit isn't part of the standard Java class libraries, but it does come included with Eclipse. Or if you aren't using Eclipse, JUnit can be downloaded for free from the JUnit web site at http://junit.org. JUnit is distributed as a "JAR" which is a compressed archive containing Java .class files. Here is a direct link to download the latest JUnit v4.8.2 JAR file.

Creating a JUnit Test Case in Eclipse
To use JUnit you must create a separate .java file in your project that will test one of your existing classes. In the Package Explorer area on the left side of the Eclipse window, right-click the class you want to test and click New → JUnit Test Case.
[image: screenshot]
A dialog box will pop up to help you create your test case. Make sure that the option at the top is set to use JUnit 4, not JUnit 3. Click Next.
[image: screenshot]
You will see a set of checkboxes to indicate which methods you want to test. Eclipse will help you by creating "stub" test methods that you can fill in. (You can always add more later manually.) Choose the methods to test and click Finish.
[image: screenshot]
At this point Eclipse will ask whether you want it to automatically attach the JUnit library to your project. Yes, you do. Select "Perform the following action: Add JUnit 4 library to the build path" and press OK.
[image: screenshot]
(If you forget to do add JUnit to your project, you can later add it to your project manually by clicking the top Project menu, then Properties, then Java Build Path, then click Add Library..., and choose JUnit 4 from the list.)
When you're done, you should have a nice new JUnit test case file. I suggest that you change the second import statement at the top to say the following:
import org.junit.*;   // instead of  import org.junit.Test;
[image: screenshot]
Writing Tests
Each unit test method in your JUnit test case file should test a particular small aspect of the behavior of the "class under test." For example, an ArrayIntListTest might have one testing method to see whether elements can be added to the list and then retrieved. Another test might check to make sure that the list's size is correct after various manipulations. And so on. Each testing method should be short and should test only one specific aspect of the class under test.
JUnit testing methods utilize assertions, which are statements that check whether a given condition is true or false. If the condition is false, the test method fails. If all assertions' conditions in the test method are true, the test method passes. You use assertions to state things that you expect to always be true, such as assertEquals(3, list.size()); if you expect the array list to contain exactly 3 elements at that point in the code. JUnit provides the following assertion methods:
	method name / parameters
	description

	assertTrue(test) 
assertTrue("message", test) 
	Causes this test method to fail if the given boolean test is not true.

	assertFalse(test) 
assertFalse("message", test) 
	Causes this test method to fail if the given boolean test is not false.

	assertEquals(expectedValue, value) 
assertEquals("message", expectedValue, value) 
	Causes this test method to fail if the given two values are not equal to each other. (For objects, it uses the equals method to compare them.) The first of the two values is considered to be the result that you expect; the second is the actual result produced by the class under test.

	assertNotEquals(value1, value2) 
assertNotEquals("message", value1, value2) 
	Causes this test method to fail if the given two values are equal to each other. (For objects, it uses the equals method to compare them.)

	assertNull(value) 
assertNull("message", value) 
	Causes this test method to fail if the given value is not null.

	assertNotNull(value) 
assertNotNull("message", value) 
	Causes this test method to fail if the given value is null.

	assertSame(expectedValue, value) 
assertSame("message", expectedValue, value) 
assertNotSame(value1, value2) 
assertNotSame("message", value1, value2) 
	Identical to assertEquals and assertNotEquals respectively, except that for objects, it uses the == operator rather than the equals method to compare them. (The difference is that two objects that have the same state might be equals to each other, but not == to each other. An object is only == to itself.)

	fail() 
fail("message") 
	Causes this test method to fail.


Here is a quick example that uses several of these assertion methods.
ArrayIntList list = new ArrayIntList();
list.add(42);
list.add(-3);
list.add(17);
list.add(99);

assertEquals(4, list.size());
assertEquals(17, list.get(2));
assertTrue(list.contains(-3));
assertFalse(list.isEmpty());
Notice that when using comparisons like assertEquals, expected values are written as the left (first) argument, and the actual calls to the list should be written on the right (second argument). This is so that if a test fails, JUnit will give the right error message such as, "expected 4 but found 0".
A well-written test method chooses the various assertion method that is most appropriate for each check. Using the most appropriate assertion method helps JUnit provide better error messages when a test case fails. The previous assertions could have been written in the following way, but it would be poorer style:
// This code uses bad style.
assertTrue(list.size() == 4);         // bad; use assertEquals
assertTrue(list.get(2) == 17);        // bad; use assertEquals
if (!list.contains(-3)) {
    fail();                           // bad; use assertTrue
}
assertTrue(!list.isEmpty());          // bad; use assertFalse and delete the !
Good test methods are short and test only one specific aspect of the class under test. The above example code is in that sense a poor example; one should not test size, get, contains, and isEmptyall in one method. A better (incomplete) set of tests might be more like the following:
@Test
public void testAddAndGet1() {
    ArrayIntList list = new ArrayIntList();
    list.add(42);
    list.add(-3);
    list.add(17);
    list.add(99);
    assertEquals(42, list.get(0));
    assertEquals(-3, list.get(1));
    assertEquals(17, list.get(2));
    assertEquals(99, list.get(3));

    assertEquals("second attempt", 42, list.get(0));   // make sure I can get them a second time
    assertEquals("second attempt", 99, list.get(3));
}

@Test
public void testSize1() {
    ArrayIntList list = new ArrayIntList();
    assertEquals(0, list.size());
    list.add(42);
    assertEquals(1, list.size());
    list.add(-3);
    assertEquals(2, list.size());
    list.add(17);
    assertEquals(3, list.size());
    list.add(99);
    assertEquals(4, list.size());
    assertEquals("second attempt", 4, list.size());   // make sure I can get it a second time
}

@Test
public void testIsEmpty1() {
    ArrayIntList list = new ArrayIntList();
    assertTrue(list.isEmpty());
    list.add(42);
    assertFalse("should have one element", list.isEmpty());
    list.add(-3);
    assertFalse("should have two elements", list.isEmpty());
}

@Test
public void testIsEmpty2() {
    ArrayIntList list = new ArrayIntList();
    list.add(42);
    list.add(-3);
    assertFalse("should have two elements", list.isEmpty());
    list.remove(1);
    list.remove(0);
    assertTrue("after removing all elements", list.isEmpty());
    list.add(42);
    assertFalse("should have one element", list.isEmpty());
}

...
There is -much- more that could be said about writing effective unit tests, but that is outside the scope of this document. If you are curious, you could learn more by reading pages such as this or this or this.
You might think that writing unit tests is not useful. After all, we can just look at the code of methods like add or isEmpty to see whether they work. But it's easy to have bugs, and JUnit will catch them better than our own eyes.
Even if we already know that the code works, unit testing can still prove useful. Sometimes we introduce a bug when adding new features or changing existing code; something that used to work is now broken. This is called a regression. If we have JUnit tests over the old code, we can make sure that they still pass and avoid costly regressions.
Running Your Test Case
Once you have written one or two test methods, run your JUnit test case. There are two ways to do this. One way is to click the Run button in the top toolbar (it looks like a green "Play" symbol). A menu will drop down; choose to run the class as a JUnit Test.
[image: screenshot]
The other way is to right-click your JUnit test case class and choose Run As → JUnit Test.
[image: screenshot]
A new pane will appear showing the test results for each method. You should see a green bar if all of the tests passed, or a red bar if any of the tests failed. If any tests fail, you can view the details about the failure by clicking on the failed test's name/icon and looking at the details in the pane below.
[image: screenshot]
[bookmark: _GoBack]Most people think that getting a red failure bar is bad. It's not! It is good; it means that you have found a potential bug to be fixed. Finding and fixing bugs is a good thing. Making a red bar become a green bar (by fixing the code and then re-running the test program) can be very rewarding.
image1.png
% Package... 23 T3 Type Hic
&

1 hwites

1 hwa-sortedintist

i jovarunner

&1 monday

e Practicelt

&1 sandbox
= & sectiond

£ (default package)

B Arayinilistjo
) =i JRE System Library
= Unit 4
Erservers

e AmayIntlist java -

Open With
Open Type Hierarchy
Show In

Copy
2 Copy Qualfed Name

Remove from Context
Build Path

Source

Refactor

3
Shift+Alt+W >

arsc

Shift+Ciri+Alt+Down
>

ShiftAlt+S >
ShiftAltsT >

1 Java Project
[9 Project...

& package
@ e

& Interface

@ Enum

@ Annotation

5 Source Folder
441 Java Woring Set
(5 Folder

5 e

Uniited Text File

[ Example.
£ oth

W
[

W

N
[ =}





image2.png
New JUnit Test Case
JUnit Test Case
i) The use of the default package is discouraged.

= [roytisres )

Superclass; [java.tang.Object

Which method stubs would you like to create?
[ setUpBeforeCiass() (] tearDownAfterCiass()
) settp() [ teardown()

Do you want to add comments? (Configure templates and default value here)
(] Generate comments

Gos nderts: [Arayintis )

@ o G ) o

&

Fnish





image3.png
New JUnit Test Ca al[x

Test Methods
‘Select methods for which test method stubs should be created.

Available methods:
= @0 Amyntist | selectar |
0 ©° Amaylntlist() —
AraylntLis(int)
add(int)
aad(int int)
removeint)
indexor(int)
SEmpHy()
containg(int)
get(int)

| Deseiectan |

o tostring()
= 0® Object
(0 0° object()
() o getClass() v
3 methods selected.

Create final method stubs

) Create tasks for generated test methods

2} < Back Next > cancel | |





image4.png
0 JUnit 4 is not on the build path. Do you want to add it?

Not now

Gpen the build path property page
© perform the folowing acti

Add JUnit 4 library to the build path





image5.png
Java - sectiond/ArraylIntListTest.java - Eclipse —[O[x

Fle Edit Run Source Navigate Seach Projct Refactor Window Help

Dt |0 rapintistest v m‘ ==
5 1-import static org.junit.Assert.*; A
2 import org.junit.Test;
Bl 3 &
"7 public class ArrayIntlListTest {
" Se @Test
6 public void testAddInt() {
7 fail("Not yet implemented");
8
9
10= @Test
11 public void testIndexOf() {
12 fail("Not yet implemented");
13 }
14
15= @Test
16 public void testSize() {
17 fail("Not yet implemented");
18 }
™} .
O - B

| v witabie Smart nset |s 8 E





image6.png
ction4 /ArrayIntLi

java - Edlipse —[O[x

Fle Edit Run Souce Navigate Search Project Refactor Window Help
| eav |# 0 a- | & e B $SJmaE $Deug @ Jaafe>  »
i3 package... 33 T3 Typeriq 0 LTomeAt [ ArayintlistTest java 52 =8
= |[HE D) i 1RunonSever  ShsALXR Assert. *;
i Run Configurations...
B hwi-tles o
:;‘:;mxmm 4 public class ArrayIntListTest {
{21 monday Se @Test
£ Practice Tt 6 public void testl() {
£ Sandbox 7 ArrayIntList list = new Arra
& sectiond. 8 list.add(42);
=1 & (default package) 9 list.add(-3);
[ [) AmayIntlist java 10 list.add(17);
11 Tist.add(99);
2 JRE System Library [jave-5-sun-f 141 2 o
=\ Unit 4  — ) >
7 Servers. ] console 52 |[21 Problems r4v =0
No consoles to display at this time.
ey >
e ArayintlistTestjava - sectiond





image7.png
BT hwi-tiles
&7 hw2-sortedintlist
Bl javarunner
1 monday
G Practice Tt
17 Sandbox
) & sectiond.
=] 8 (default package)
) [7) ArayintList java
B Arraylnti
) A JRE System Library [jave-6-5u
[ = Junit 4
B Servers

e ArraylntListTest java - sect

Open Type Hierarchy.
Show In

&= copy
3 Copy Qualiied Name
[ paste
X Delete

Remove from Context
Build Path

Source

Refactor

Shift+Alt+W >

istTest {

) {

ansc

@V ist = new Arra

Delete

Shift+Ciri+Alt+Down

t.Assert.*;

>
Shift+AS >
Shift+AET >
list.size()) .
g EEs
cgv =0
Shift+




image8.png
Java - sectiond/ArraylIntListTest.java - Eclipse

Fle Edit Run Souce Navigate Search Project Refoctor Window Help

| eav |# 0 a | & e B $SJmaE $Deug @ Jaafe>  »
s mewm‘inm 2 ‘ = 0| @ Areymitistiva ‘m ArmaylntistTest java 53 =g
poi=rtisshu ~ | 4 public class ArrayIntListTest { -
LIRS 5 @Test
6 public void testAddSizel() {
Runs: 33 B Erors: 0 B Failures: 1 7 ArrayIntList list = new Arrayl
8 list.add(42);
9 list.add(-3);
10 list.add(17);
11 list.add(99);
] testsEmpty (0.000 ) 12
] testIndexor (0.001 ) 13 assertEquals(4, list.size());
14 assertEquals(17, list.get(2));
1c AccontTrniunllict rantainel/_2\\. 7
e >
= Falure Trace ) Console 3 |2 Problems] X % . BE® =0 -0
<terminated> ArraylntListTest [JUnit] /usr/lib/jvmy/java-6-sun-1.6.0.22/binjjava (Jan 12, 2011 1:31

e





