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Testing with JUnit

JUnit is a simple testing framework for Java

It can be used to define “test cases”, which can be
grouped into “test suites”

These tests can be run to get a pass/fail indication
and a list of all failures

Can be downloaded from:

http: //www.junit.org



JUnit Basics

To define test cases:
Create a new class xxxTest that

extends TestCase

and import junit.framework.*
Define one or more testXXX() methods
Optionally define setUp() and tearDown() methods that
are run before and after each test respectively

Can be used to initialize fields with test data common to all
tests

Add static suite() and main methods



How to Write a Test Case

Signature
Always start with test
Follow with name of method or functionality tested
No arguments or return value
Body
Only test one point per method; keep it short
At the end, use one of the assert methods to check results:

assertEquals(exp, act) // checks equality
assertSame(exp, act) // checks identity
assertTrue(expr) // checks if condition is true
assertNull(obj) // checks if object is null
assertNotNull(obj) // checks if object is not null

fail() // fails (allows arbitrary check)

All these methods optionally take a failure message as the first argument.



JUnit Basics

Consider the following class

public class Calculator{
int sum(int num1,int num?2){
return num1+num2;

J
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JUnit Basics (cont...)

To test that method sum() is working fine we need to
check it.

Create a new class xxxTest that
extends TestCase

and import junit.framework.*

So we create another class named CalculatorTest.



JUnit Basics (cont...)

Coding Convention :
Name of the test class must end with "Test".
Name of the method must begin with "test".
Return type of a test method must be void.
Test method must not throw any exception.

Test method must not have any parameter.



Test Class

import junit.framework.TestCase;

public class CalculatorTest extends TestCase {
Calculator cal= new Calculator();

public CalculatorTest(String name) {

super(name);

public void testSum() {
assertEquals(2,cal.sum(1,1));
)

}



Running Tests in NetBeans

We will Use Linked List Example
Download from The lab website JLinkedList Project.

Open JlinkedList with NetBean:s.



Testing JLinkedList with JUnit
I

1 The JlinkedList consist of two classes:

o1 Node.java

o List.java



Node.java
N

1 package JDhatal3tructure:

2

3[-] import java.io.Serializable;

4 l.."?rfr

5 *

& * danthor Zherif Zaad

7 w )

a public class Hode implements Seriali=zabled
9 priwvate int data:;

10 private MNode next:

11

12 public Hode |

le

17 public void setX(int data)
20

21 [ public int getX()

24

25 public void setHext (Node next)
28

29 public Node getHext ()

32

33 ¥

34




List.java

- J
BE-E- QBT PL U 00 &

package Jhataltructure;

import Java.io.Zeriali=zable:;
l.."frfr

W

¥ @aunthor Sherif Saad

=4

public class List inmplemsents Serislizable |

oo -] Modn s L M

private Node head:

10
11 public List (]

15

16 public boolean isEmpty()[{...}]

24

25 public void insertHode [int x)[{...}]

as

as public void printList()[{...}]

57

5& public boolean deleteHode (int x)[{...}]
a1

g2 public Node search|int }{E‘_-',-’:I

a5

a6 [+ public int getSzie ()[{...;|

8 3

109




Open JLinkedList Using NetBeans

File Edit Wiew Mavigate Source FRefactor Fun Debug  Profile  Mersioning Tools  Window  Help

'E El % n_l_#- _l <default config= [v] :E' % |> - @ bl

=i IlinkedList
E}[E Source Packages

=-15) PDataStructure| < Source Code Package
>E| Lisk.java
@] Mode.java

[ Test Packages €— Test Package
E—}-[_ﬁ Libraries
- 10K 1.6 (Default) €= Libraries (ex: JDK, etc)

Et[ﬁ Test Libraries
B JUnit 4.5 - junit-4.5.jar < Test Libraries (ex: JUnit3, JUnit4.5,etc)




Create JUnit Test Classes

©
File Edit *“iew Mavigate 3Source Refactor Run Debug  Profile  Wersioning Tools  wWindow  Help

geaﬁ%%%ﬁﬂidehultmnﬂg} ?:@ D'@'

‘Pr.. Al :[; Files [ Services - iaht click k
=% JlinkedList [ 1- right click on source package
=IL8 Source Packages ] _I
=2 = R
> Lisk.jawa .
) Find. .. Ckrl+F
@ Mode. java
~ILA) Test Packages Cut cyFr T — — — 2- Go to Tools
=-IL@ Libraries Copy Chrl+C
@) oK 1.6 (Defal  pocie by 3- Select Create
=L@ Test Libraries
Refactor

r [__—

Local Hiskary ] |

Add ko Favorites \1/
ropertes | Croate JUnit Tests  Cirbbshifth)

Analyze Javadoc

Rewverse Engineer...

|
I Ll

-8 IUnit 4.5-juni  Delete Defpte JUnit Tests
I

Apply Diff Patch...

Internationalization ]




Choose Tests Properties

IM
reate 1ests

Package: JDataStruckure

Locetion: | T v |

Keep Default Selections
and click OK button

I
I
I
l

— Code Generation

Method Access Levels

Public
Frotected

Package Private

Class Types

Package Private Classes
Abstract Classes

Exception Classes

Optional Classes

Generate Test Suites

Generated Code

Test. Initializer
Test Finalizer
Defaulk Method Bodies

Generated Comments

Javador Comments

Source Cade Hints




Generated Test Classes

File Edit View MNavigate Source Refactor Run Debug  Profile  VWersioning Tools  Window  Help

PEES DE [wwew T H DB G

:Proj... 40 IIE Files I SErvices
=% ILinkedList
E}[@ Source Packages
- O s
> Lisk.java
Mode,java
=[5 Test Packages You will find the test classes inside

7570 Datadtrucure -.‘I the Test Packages
> JDatastructuresuite. java
|
|
1

|

I

I -

1 > ListTest. java

\__ [ ModeTestijava .
=L@ Libraries

&3 10K 1.6 (Default)

Et--[ﬁ Test Libraries

=B IUnit 4.5 - junit-4.5.jar




Exploring the Test Classes

1 package JDhataStructure;
2 import org.junit.After:
3 import org.junit.AfterClass;
Bt import org.junit.Before:
5 import org.junit.BeforeClass:
=} import org.junit.Test:
7 import static org.junit.Assert.*;
=]
[ [ [
L|S'|'Tes'|'.|qvc| IS a public class ListTest {
10+ public ListTest () |[{...}
the test class 12 dperoreciass . |
13 public static void seklpllassi() throws Exception [{...}
. . 15 fafrerClass
for LIST.IGVG 16 public static wvold bearllowmClass () throws ExXception
18 [Before
19 [+] pubilic wvoid setUpi) |{...}
21 [fafrter
zz [+ public void tearDown() [{...}
Z4 [ATest
25 public wvoid testIsEmptyi) |{...}
34 [iTest
35 public woid testIn=s=ertHode (] LA
43 [iTest
44 public woid testPrintList() et
51 [iTest
5z public wvoid testDeleteHode () |({...}
G2 [ITest
53 public woid testSearchi() |{...}
73 ATest
74 public woid testGetSzie() |[{...}
83

g4 b



Exploring the Test Classes

1 package JDhataltructure;
2
3 import org.junit.ifter:
L import org.junit.AftercClass:;
5 import org.junit.Before:
=3 import org.junit.BeforecClass;
7 import org.junit.Test:
N =1 import sStatic org.junitc. issert. #;
NodeTest.java ]
10 public class HodeTest
is the test class -
1z [# public HodeTest (]
. 14
for NOde.|CIVCI 15 [fEBeforeC lass
la public static wvoid seklfpllass () throws Exception
1& fAfterClass
19 [+ public static wold kearPotmClass () throws Exception
zl [lEBefore
2z [# public void setUp|()
Z4 fifter
25 public void tearDown|]
z7 [ATest
28 public void testSetX()
36 [ATest
37 public void testGetX ()
46 [ATest
a7 public void testSetHewmt |)
LG [iTest
56 public void testGetHewmt [)
65

=] }



Exploring Test Function
N

Check testlsEmpty(), and testinsertNode() in the TestList.java Class

RTest
public wvoid testIsEmptw () |
System. out.println(TisEmpty™)

List instance = new Listi():
boolean expBResult = false;
boolean result = instance.isEmptyil !

gssertfguals (expBesult, result):
A4 TODD review the generated test code and rewowve the default call to fail.

£ail ("The test case iz a prototype.™):

B Test
public void testInsertHode() |
System. cut.println("insertliode") ;
int = = 0;
List instance = new Listi():
instance. insertlNode (x)
A4 TODD review the generated test code and rewowve the default call to fail.
£ail ("The test case iz a prototype.™):



Create Test Cases

What are the possible test cases for isEmpty() function?
The list is empty then the function should return true.
The list is not empty then the function should return false.
What are the possible test cases for insertNode()
function?

The list is Empty and the node is the first node in the list.

The list has one or more nodes and the new node will be
added to the end of the list.

The new node is already exist in the list, and so the insert
operation will be ignored.



Test Cases for isEmpty()
5

dTe=t

public wvoid testIsEmptyi(] 1
System. cut.println("isEmpty™) ;
ff Test the case that the list i= an empty list
Lizt instance = new Listi):
boolean expResult = true;
boolean result = instance.isEmpty():
dssertEguals (expResult, result) ;!

fiftest the case that the list contain one or more element.
expEesult = false;

instance.insertNode (13 ;

result = instance.isEmptvyi():
gssertTrue(expBesult==result) ;

A TODD review the generated test code and remowe the default call to f£8il.
fifail ("The test case 13 a prototype.™):



Test Cases for InsertNode()
-

45 (=] public wvoid testInsertHode ()

47 System. cut.println("insertiode"™) ;

45 int x = 5;

49 int list3ize =0;

S0 List instance = new List():

51

L2 ffCase 1: test the case of inserting & new node in an emwpty list

53 if(instance. isEmpty ()l == true){

54 instance. insertNode (x] »

55 }

13 else

57 {

55 fail("™ @Case 1: The list is not ewmpty™):

59 }

&0 ggsertTrue((instance.getlice () -list3ize)==1):

Gl list3ize = instance.getlizel():

62

&3 fiCase 2: teat the case of ingerting & new node in & non empty list
G4 if (instance. isEmpty(1== false){

65 instance.insertlNode (7] :

GG }

a7 else

G {

] fail("™ @Case 2: the list is empty™):

70 }

71 gssertTrue( (instance.getlize () -1list3ize)==1);

72

73 fiCase 3: test the case of inserting a node that already exist in the ligt
74 instance. insertNode (7)

75 gssertTrue("Case 3: insert an item that already exist™, [instance.getlize () -list3ize) ==0):
76 SATODD rewview the generated test code and remowve the default call to faill.
77 fifail ("The test case i= a prototype.'™):

78| - }



Test Cases for InsertNode(
-

45 [-] public void testInsertHode (] |

47 System, out.println("insertiods"] ;

45 int x = 5;

49 int list3ize =0;

50 List instance = new List():

51

52 fiCaze 1: test the case of inserting a new node in an empty list

53 ifiinstance.isEmpty(i== trus){

L4 instance. insertMNode (=) ;2

55 ) Watch your testing
56 else

57 { code you may

58 £ail("™ @Caze 1: The list iz not ewmpty™): o o

o } inject more bugs
&0 gssertTruel (instance.getdize (1 -listSize)==1);

&l listlize = instance.get3izel():

G2

63 fiCaze Z: test the case of inserting a new node in & non empty list

G4 ifiinstance.isEmpty()i== false){

65 instance. insertNode (7] 2

(=12

s e You need to update the
[=ta] { ° ° °

&9 Fail("™ [Case Z: the list i= empty™): IIStSIze qfter eGCh Insert or
70 ) | | o your end up adding bug
71 assertTruel (instance.getiize () -listiize)==1):

72 IlistSize = instance.getSize|): ! in'l'o your fes‘l‘ COde

= e e e e e e e e e e e e e e - - - [

T4 fiCaze 3: test the case of inserting a node that already exist in the list

75 instance.insertNode (7]

e FesgertTrue(Case 5@ 1nsert an item that already exist”, [instance.get3ize () -list3ize) ==0];
e i



Execute Test Cases

Fil= Edt WYew Mavigate Source Refackor Rum Debug  Profile  Versioning Tools Window Help

dr‘.a_l E l% <default config: hd cEr é:j? |> Eﬁ - ':_El} -

:Proj... 40 = :Files :Services
You can execute your test cases by: =& Iinkeduist
—.,_fj Source Packages
1. Right click on test Suite class and select i---é;afﬁ:r_uctwe
ist.java
H “o[@] Mode.java
Run Flle' —.,_[j Test Packages
. . =I5y JDatastruckure
2. Right click on the test class and select Run "5 I
. o [E] ListTest.java
Flle. E NDdeTes:::.java Cuk Chrl+3
. . ° =+I[@ Libraries Copy ChrlH-C
3. Right click on the Project Name and select = &g wxiememn
—_@ Test Libraties
TeSt' B nit 45 - unik-4.5.jar Run File Shift-+Fé
4. Press AI,I,_I_ Fé or ShifT+F6 E::;;l:':::ataStructureSuite.java" Chrl+Shift+FS
Delete Delete

Save As Template. ..

Find Usages alk+F7
Refactor »

BeanInfo Editar. ..

Reverse Engineet. ..

File Members Crrl+F1z
File Higrarchy alk+F12
Local History »
Tools »

Properties



Test Result
I

: JUnit Test Results ¥ |§l]utput - NinkedList {test) l]
.

P 2 tests passed, 3 tests falled, 1 test caused an emor, isBupty
= Datestructue LtTest FALED insertiode
: > @ testlsEmpty passed (0.0 : printlist
[

0 testinsertiode passed (0.03) :

L e e e e e e e e e — -

§ 0 testPrintlist Faled (0.02¢) deletellode
: h

it O testDeletelode caused anerror (0.0 5] Zearc
w0 testoearch faled (0.01 5] —

0 testGetszie Falkd (0.05)

3
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