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History

A Kent Beck developed the firstnitautomated test
tool for Smalltalk in migp n Q a

A Beck and Gamma (of design patterns Gang of Four)
developed JUnit on a flight from Zurich to
Washington, D.C.
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development was so much owed by so many to so
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A JUnithas become the standard tool for Te3tiven
Development in Java (s@it.org)

A JUnittest generators now part of many Java IDEs
(IntelliJ IDEA, NetBeans, EcliBrieX XU




Why create a test suite?

A Obviously you have to test your codeight?

I You can dad hoctesting (running whatever tests occur
to you at the moment), or

I You can build a test suite (a thorough set of tests that can
be run at any time)

A Disadvantages of a test suite
iLiQa | f2d4 2F SEGNY LINEIANI
A True, but use of a good test framework can help quite a bit
i, 2dz R2y Qi KIFI @S UAYS (2 R2
A False!Experiments repeatedly show that test suites reduce

debugging time more than the amount spent building the test
suite

A Advantages of a test suite
I Reduces total number of bugs in delivered code
1 Makes code much more maintainable amdiactorable
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==t Architectural overview

A JUnit test framework isa == B -
package of classes that lets L
you write tests for each o

method, then easily run
those tests

A TestRunneruns tests and

interface

i interface
Fesrlisraner — — = Test Assert

;JB u=a3sl)|

reports TestResul

A You test your class by - = -
extending abstract class|-re-famerertinner |
TestCasgoptional) :r'————w:

A To write test cases, you 2 TeswuRe| [ TEsrcass
need to know and

understand the
Assertclass




Writing a TestCase

A To start using JUnit, create a subclas$estCasgoptional in
JUnit 4 and 5) tavhich you add tesmethods

A Nameof class is important should be of the form
MyClas3est

A This naming convention lelestRunneautomatically find
your testclasses

import  org.junit.jupiter.api. BeforeEach ;
import static org.junit.jupiter.api.Assertions *;
class MainTest {

@eforeEach
void setUp () {

}
}



~O . HAUIOHANbHUMA

YHIBEPCUTET

B9 S Writing methods inTestCase

A Pattern followsprogramming by contracparadigm:
I Set uppreconditions
I Exercise functionality being tested
I Checkpostconditions

A Example:
public void testEmptyList () {
Bowl emptyBowl = new Bowl();
assertEquals s 23 EUA 1T £ A1 Ai pOU 1 EOO OE
0, emptyList.size ());
assertTrue s 2! 1 Ai pOU Al xiI OET 01 A OADI
emptyBowl.isEmpty ());
}

A Things to notice:
I Specific method sighaturepublic voidtestWhatevel)
I Codingfollows pattern
I Notice the assertype callX



Gy Assert methods

A Each assert method has parameters like these:
message, expecteghlue, actuatvalue

A Assert methods dealing with floating point numbers
get an additional argument, a tolerance

A Each assert method has an equivalent version that
does not take a messagehowever, this use is not
recommended because:

I messages helps documents the tests

I messages provide additional information when
reading failure logs
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KoraEnEE A Assert methods

assertTrue(String message Boolean test )

assertFalse (String message Boolean test )

assertNull (String  message Object  object )

assertNotNull  (String  message Object  object )

assertEquals (String message Object expected , Object actual )
/[ uses equals method

assertSame (String  message Object  expected , Object actual )
/[ uses == operator

assertNotSame (String  message Object  expected , Object actual )
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smemwsl  More stuff in test classes

Suppose you want to test a claSsunter

public class CounterTest {

I This is the unit test for th€ounter class

public CounterTest() { } //Default constructor

protected void setUp()

I Testfixture creates and initializes instance variables, etc.
protected void tearDown()

I Releases any system resources used by the test fixture

public void testincrement (), public void testDecrement()

I These methods contain tests for tk&unter methods
increment() , decrement() , etc.

I Note capitalizatiorconvention

o To Do Io Do D»
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casmes | JUUNIE tests for

public class CounterTest {
Counter counterl;

protected void setUp(){ /[ createsa test fixture
counterl = new Counter();

}

public void testincrement () {
assertTrue(counterl.increment() == 1);
assertTrue(counterl.increment() == 2);

}
public void testDecrement () {
assertTrue(counterl.decrement() == -1);
}
} Note that each testbegins [ Thi s means you dojn

with abrand newcounter about the order in which the tests are run
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A TestSuitegollect a selection of tests to run them as a unit

A Collections automatically uskestSuiteshowever to specify the

order in which tests are run, write your own:

public static Test suite() {
suite.addTest (new TestBowls &stBowl 2 § § K
suite.addTest (new TestBowls &stAdding 2 & &

return suite;

K
}

A Shouldseldom have to write your owfiestSuitesis each method

In your TestCasshould be independent of all others
A Can creatdestSuiteshat test a whole package

public static Test suite() {
TestSuite suite =new  TestSuite ();
suite.addTestSuite  ( TestBowl.class );
suite.addTestSuite  ( TestFruit.class );
return suite;

}
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At first you have to create a directory for your tests

@ lab4new - [DAldeaProjects\lab4new] - [lab4new] - .\src\lab4\Main.java - Intelli) IDEA 201634 — O x
labdnev Add Framework Support... = File i T b &
E—h [} Copy Cirl+C s HTML File i) g
': Copy Path - Ctrl+Shift+C | ess Styleshéet - TV v %
Copy as Plain Text usa JavaScript File
g Copy Relative Path Ctrl+Alt+Shift+C sy TypeScript File class Main {
E B[l paste Ctri+v | CF| CFML/CFC file . . _ _ _ 5
; Find Usages AlteF7 L CoffeeScript File blic static void main(String[] args) { i
¥ Find in Path.. Ctrl+ShiftsF e XSLT Stylesheet g
Replace in Path.. CtrisshiftsR  EditFile Templates.. 7
Analyze * .1 Resource Bundle 4
Refactor » & XML Configuration File * 5
Add to Favorites » Diagram » g
Show Image Thumbnails Ctrl+Shift+T Data Source
Reformat Code Ctrl+Alt+L
Optimize Imports Ctrl+Alt+0
Remove Module Delete
Build Module ‘lab4new’
Rebuild Module ‘lab4new’ Ctrl+Shift+F9
Local History 4 P S — S |-
= @D synchronize Tab4new m New Directo ry b ¢ ‘
% Show in Explorer
;E Directory Path Cirl+Alt+F12 ? Enter new directory name: ‘
(o] =
w [fi Compare With... Ctd+D test
[& Term Open Module Settings F4 7 ‘

O creater Move Module to Group 4 |
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(1) E D:\ldeaProjects\lab4new ab4new] - ..\src\lab4\Mainjava - Intelli) IDEA 2016.3.4 - X
Eile Edit View Navigate Code Analyze Refactor Build Run Jools VCS Window Help
labdnew test i Main P & ¥ at i
|
; B Project v O %= B € Mainjava x
3 labdnew Main main( g
- de. B
idea — 4
a package lab4; VI g
3 SrC E
¢ te blic class Main
pu
i 1 New » .
alc =
Z Exten 90 Cul Ctrls public static void main(String[] args) H
| # [ Copy ct ¥
1" ) St
Copy Path Ctrl+Shift+(C ! ‘g
@
Copy as Plain Text J
Copy Relative Path trl+Alt+Shift+
>
Paste Ct =
F
Find Usages &
Find in Path...
Replace in Path. Ctri+Shift+F
Analyze b
Refactor [ t
Add to Favorites v

Show Image Thumbnails trl+Shift+
Reformat Code Ct
Optimize Imports trl+ Alt +(
Delete. Delete
Build Module Tabdnew’

Local History 3
Sources Root

Resources Root

%) Synchronize test’

Show in Explorer

H S
Directory Path tri=Alt+

E it L2 %~ Test Resources Root |
_E Ll Compare With... Ctrd+D Endoded
rd
- Mark Directory as i "¢ Generated Sources Root

— ) Create Gist..

=8| Terminal Event Log

WebServices L 61 CRIE: UTE-8:

I m direct:
1 Mark directc
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|l n your <cl|l ass3 E$toose n

abdnew - [D:\ldeaProjects\lab4new] - [lab4new] - ..\src\lab4\Mainjava - Intelli) IDEA 2016.3.4
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

labdnew src lab4 ) € Main . Main
v © = 8- 1" € Mainjava X

labdnew M

fain

Jdea
N package lab4;

Src
test public class Main ({

n labdnew.im| g
< Copy Reference trl + Alt + Shift+(
External Libraries pu s

Paste trl+V

“T 7: Structure

} Paste from History... trl+Shift+V

} Paste Simple trl+Alt+Shift+V

Column Selection Mode

Find Usages Alt+F7
Refactor »
Folding »
Analyze »

Jump to Navigation Bar Alt+Home
Generate... Alt+Insert Declaration Ctri+B
Recompile ‘Main java' Ctri+Shift+F9 Implementation(s) Ctri+Alt+B

P Run 'Main’ ~trl+Shift+F10 Type Declaration Ctrl+Shift+B

@ Debug 'Main' Super Class Ctrl+
P2 Run ‘Main’ with Coyerage
& save ‘Main'
Local History »
| Compare with Clipboard
File Encoding

Diaagrams »
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\src\lab4\Main.java - Intelli) IDEA 2016.3.4

B lab4new - [D:\IdeaProjects\lab4new] - [lab4new] -
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help - g
lab4new STC lab4 ) € Main B Create Test X
P - >« S & " NV . x
'§‘ » Mainjava Testing library: JUnit5 n
- lab4new Main
- idea — « JUnit5 library not found in the module Fix
3 package lab4;
SK Class name: MainTest
test public class Main { )
Superclass:

m labdnew.iml n
Choose Test for Main (0 found) # [in (String( Destination package: lab4 n

® crecate New Test... Generate: setUp/@Before

External Libraries

3 7: Structure

| tearDown/@After

[ ] Show inherited methods

Generate test methods for:
Member

main(args:String[]):void

As test is not exist, choose
Create New Test é

Fill data in the Dialog

m Cancel Help
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B lab4new - [D:\ldeaProjects\lab4new] - [lab4new] - .\test\lab4\MainTestjava - Intelli) IDEA 2016.3.4

File Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help

lab4new test / lab4 ; '€ MainTest ;
3 Project v © = ¥ I* | € Mainjava X | © MainTestjava X
= DA ldeaProiectst lahdnel
9-_. labdnew D:\|dezProjects\labdne MainTest | setUp ()
B idea package lab4;

src

g test import ...
g m labdnew.iml
@ External Libraries
':1' class Mal
o _

void setUp() {




