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Intro to JUnit

References:

Dr. Ghosh’s slides based on http://www.junit.org/

Paul Ammann & Jeff Offutt from http://www.cs.gmu.edu/~offutt/softwaretest,

What is JUnit?

* Open source Java testing framework used to write and run
repeatable automated tests
* JUnit is open source (junit.org)
e A structure for writing test drivers
¢ JUnit features include:
¢ Assertions for testing expected results
¢ Test features for sharing common test data
* Test suites for easily organizing and running tests
¢ Graphical and textual test runners
e JUnit is widely used in industry
¢ JUnit can be used as stand alone Java programs (from the
command line) or within an IDE such as Eclipse
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JUnit Tests

¢ JUnit can be used to test ...
e ... an entire object
e ... part of an object — a method or some interacting methods
* ... interaction between several objects
e It is primarily for unit and integration testing, not system
testing

¢ Each test is embedded into one test method

* A test class contains one or more test methods

* Test classes include :
¢ Atest runner to run the tests (main())
* A collection of test methods
¢ Methods to set up the state before and update the state after
each test and before and after all tests

* Get started at junit.org
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Using JUnit

« Integrated with Eclipse — several advantages
* Environment variables set up automagically
* Execution tied with the Eclipse debugger
« Test driver skeleton generated — just fill in test cases

Writing test cases in JUnit (Eclipse)

Right-click on the ProjectWithJUnit title
Select New -> Other

Expand the "Java" selection, and choose JUnit.

On the right column of the dialog, choose Test Case
Click Next.

Run the JUnit file as an application/debug mode.

Steps for using JUnit

¢ Simple framework to write repeatable tests.
* Write a test:

* Import junit.framework.*
* Extends class junit.framework.TestCase
* Modify the following methods:
« protected void setUp() — set up the fixture of the test.
* protected void tearDown() — release resources allocated in setUp().

¢ Write test methods for the test case (method name should
begin with test):
public void testMoney(){ ...}
* Use the following method for test:
« assertEqual(Object, Object) — check if two objects are equal
 assertTrue(boolean) — check if boolean expression is true
* Run the test using three different test runners:
* java junit.awtui.TestRunner ClassName
* java junit.swingui.TestRunner ClassName
* java junit.textui.TestRunner ClassName




Example JUnit Test Case

public class Calc

{
public long add (int a, int b)

Expected
returna +b; | import org.junit.Test result
} import static org.junit.Assert.*;
} public class calcTest

{
private Calc calc;
@Test public void testAdd()
{
calc = new Calc ();
assertEquals ((long) § &
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AllTests

import org.junit.runner.RunWith;

import org.junit.runners.Suite; The name of your

import junit K.JUnit4Te pter; test class
/I This section declares all of the test clasge€'in the program.
@RunWith (Suite.class)

@Suite.SuiteClasses ({StackTest.class}) // Add test classes here.
public class AllTests

1l Execution begins at main(). In this test class, we will execute
/I a text test runner that will tell you if any of your tests fail.
public static void main (String[] args)
junit.textui. TestRunner.run (suite());
/I The suite() method is helpful when using JUnit 3 Test Runners or Ant.
public static junit.framework.Test suite()
{
return new JUnit4 TestAdapter (AllTests.class);
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Package Structure for JUnit tests

¥ Package Explorer & | gu JUnit =0

{74 AdventureGame
4 [ StackEx
a B src
4 j# stackExample
] MylntStack java
4 i testStack
|3 AllTestsjava
141 MylintStackTestjava
=\ JRE System Library [JavaSE-1
=\ JUnit 4

Class under test

1% Package Explorer &1 ) MyintStackjava &
Eele ~ package stackExample;
&3 AdventureGame
4 (& StackEx
PFLE
# # stackExample
1) MylntStackjava
8 testStack
1) Allfestsjava

import java.usil.*;

public class MyIntStack extends Stack<Integer>{
public Stack<Integer> makeStack(}{
return new Stack<Integez>():
t

public static void main(String args[]) {
1] MylntStackTestjavs 11

B JRE System Library 2}

& JUnitd

Test Code

2 Package Explore:

AdventureGame

1) MylntStackTest java

Es package

All Tests — test driver

import ata
inport ozg

34 IRE System Library
a\ Nk 4 public void testEmpeydyIntatack() [

lsterus, intstack.empry(l):

k(1

true, intatack.empty(});

publ

razack() |

true, intarack.empry());

2 Package Explorer

G AdventureGame.
4 i StackEx
4 8 stackErample
) MylntStackjava
« @ testStack
§) Alfestsjava
3 MylntStackTestjava
=4 JRE System Library
Uit 4

0| AllTests java
package testStack;
import org

4 import
import

import §

(Suite.class)

v ([ MyIntstackTest.class })
public class AllTests {
public static veid main (Stzingl] args)
i
junit.textui.TestRunner.run (suite());:

¥
public static junit.framework.Test suite()

return new JUnitiTesthdspter(AllTests.class);
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Results
2 Package Explorer | guJunit % | & T eB L1 GE| @ & = & - T =D
Finished after 0.016 seconds

Runs: 3/3

Errors: 0 B Failures: 1

4 @i testStack.AllTests [Runne nit 4] (0.000 s)
« @i testStack.MylntStackTest (0.0
el testPopEmptyMylintStack (0 )
||‘§j lestPushNWOntoMylnlStadc (0.000 s)‘
il testEmptyMylIntStack (0.000 s]

Failure Trace

1L

javalang.AssertionError: expected: <true> but was:<false>
= at testStack.MylntStackTest.testPushNullOntoMyIntStack(MylIntStackTest java:21)
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What to do and not to do

* Do’s:
* Create new objects using constructors that are known to be correct.
* Use the equals() method if it is known to be correct.

* Don’ts:

* Suppose you want to test method foo(). DO NOT use methods bar () and

Foo() in the same test case if bar () is not known to be correct.
« If the test failed, you don’t know if it is because of Foo() or bar ().
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