Introduction to unit testing
with Java, Eclipse and Subversion
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1. About Unit Tests

1.1. Introduction

Unit testing is a key technique in today's agile software development. Unit tests are written by
the developer during the coding activity, and thus pertain in the white box testing category:

Black box testing

input output

White box testing

input : output

Unit tests have following characteristics:

they are automatic (do not require human intervention during the tests)

+ they are reproducible
+ they are independent from each other
+ their result is either (all tests have been successful), or NOK (at least one test failed,

in this case details are given to the user about the failure(s))

+ may be combined in test suites to allow non-regression testing during the development

This document will present progressively concrete unit testing cases, using:

+ Java as programming language (http://www.java.com/),

+ Eclipse as Development Environment (http://www.eclipse.org/

+ Subversion as version control system (http://subversion.tigris.org/), its GUI for Windows
TortoiseSVN  (http://www.eclipse.org/), and its Subclipse plugin for Eclipse
(http://subclipse.tigris.org/).

+ Enterprise Architect as UML Modeling tool
(http://www.sparxsystems.com/products/ea.html). .
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1.2. Unit tests frameworks

JUnit is the original Java library for unit testing, ad such frameworks exist nowadays for many

programming languages. They all aim at following the software design:

Testing client

TestedClass

action()

testl ()

Note that the “test-first” practice recommend writing those test methods before writing the
nominal code, because it helps to keep the design simple from the start (see for example the

article of Ron Jeffries http://www.xprogramming.com/xpmag/testFirstGuidelines.htm).
Besides the test methods, the developer may define for the concrete test case a setUp ()

method, that will be called be the framework before each test
tearDown () method, called after each test.

In JUnit, the default implementation of runTest () uses the Java reflexion to invoke methods
with names beginning with “test”; runTest () needs being redefined only if you want to

Test

fTests

TestCase

run(TestResult) Dz\\

setUp()
runTest()
tearDown()

ZF

g

ConcreteTestCase

D>

[

setUp()
runTest()
tearDown()
test1()
test2()

fName

TestResult

TestSuite

run(TestResult) g
addTest(Test)

setUp()
runTest()
tearDown()

test1()

runTest()

override this behavior.

The run() template method calls setUp (),
implies concretely the execution of:

setUp (),

The number of tests executed and their result are recorded in the TestResult class.

A last important point in this design is the TestSuite notion, that allows calling recursively the
run () methods on TestCase classes, allowing to call globally all the tests defined.

setUp (),
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testl (),
test2 (),

test2()

tearDown ()

tearDown ()

runTest (),

tearDown (), what in turns

b

™,

forall test in fTests
test.run(TestResult)

and test2 () are methods of the concrete test class ConcreteTestCase, One
such class being developed per nominal application class (TestClass). They contain code
testing the services of this application class.

method, as well as a
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2. Afirst test class

2.1. Problem description

Let us first think of a Person class, having a birth date as attribute, and an age calculation

method:

people

Person
birthDate : Date { pre: &
B self.birthDate->exists()
getAge() :int ------epTTTTTTTT post:
. result = date(today) — self.birthdate }

<<throws>>

utils

PreconditionNotRespectedException

2.2. Code organisation

This class will be placed in the ©people package,
src.main.java.floconsult.unittests packages:

==~ UnitTestsPresentation
—-[=% src
—|-[-= main
=== java
== Floconsulk
—|-[=% unitkesks
-l people
[J] Person.java

itself

in the

Note that the directory structure follows the recommendation of the project building tool Maven

(http://maven.apache.org/maven-1.x/reference/conventions.html).

Using the JUnit enabled menus of Eclipse, we may directly create the associated test case (in

the parallel package tree under src\test):

Introduction to Unit Testing with Java, Eclipse and SubVersion
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& Java - Person.java - Eclipse SDK

File Edit Source Refactor Mavigate Search Project Run Window Help
™ o W R B0 [ HEE S D | & r il -k o

Hierarchy | SYN Repository =0 m Person.java i

s = % = 1 package main.javs.floconsult.unittests.people

z
F-public class Person

+ k% dema [dema]
+ klj TraininglavaExamples [1avaExamplesitraining]

—I-T== UnitTestsPresentation 4
=[5 src 501
= main 8
- java
=1~ Floconsult
=3 unittests
=3 people
& [3) W -
&) RELTD- Ciiproductsiave) £ Project..
=1 -
g JUNIT_HOME junit. jar - Ciip
Open F3 7 Package
Open With 4 Ga
Open Type Hierarchy Fd ass
& Inkerface
= Copy ChrlHC
= E
= | & Enum
||z Paste Chrl+y @ Annctation
X Delete Delete {5 source Folder
Build Path S
Falder
SOUrce Ale+shift+3 » D;
Refactor al+shit+7 ») L File
£ Untitled Text File
( g Impart...
- Expott...,
53 Expor
Oz oo
o= Outline &5 12 4 Example...
2 main java.floconsult. unittests References i’
Person Declarations ¥ E ather... Crl+h
7 Refresh F5 [

Here we chose to place the test class in the test part, and not to redefine the setup () and
tearDown () methods (the other data is left as proposed by Eclipse):

& New JUnit Test Case f'5_<|

Junit Test Case

Select the name of the new Jnit test case, You have the options to specify E:
the class under test and on the next page, ko select methads bo be tested, -

Source Folder: | UnitTesksPresentationysrc Brovwse. .,
Package: < | kst )ava.floconsult.unittests people Browse. ..

Marne: | PersonTest

Superclass: | junit. Framework, TestCase Browse, .,

‘which method stubs would you like ko create?

Iv public stakic waoid maindSteing] args)

¥ Add TestRunner statement for: |swingui =
[ setUply
[ tearDown()

[ construckar(y

Class under test: | main, java, Floconsult, unittests, people, Person Browse, .

Mexk = | Fimish | Cancel |

We thus have the following directory organisation in our code directory, which at the same

Introduction to Unit Testing with Java, Eclipse and SubVersion
© 2006 FloConsult SPRL 5/18



‘,\:;(>\»a‘ P

FloConsult SPRL

time allows to separate the test classes from the main ones, while placing them in the same
package from the “java” level (here java.floconsult.unittests.people).

=[5 src
—I-l= main people
== java
=i Floconsult PersonTest
=== unittests
+-(= people  <o—
+-[= ukils AL
=i et Person
=l == java
—-[-= Floconsult birthDate : Date
=== unittests _
+ [ people 4_ getAge() : int

2.3. Test implementation

To run our first tests, we first have to define the tests we think of:

public class FPersonTest extends TestCase |
public static void main(String[] args) {[]

public void testNoBEirtchbhate ()
Person per = new Personi]: If no birth date is set j

Exception e=null; — the method should return an exception
try {
per.getigeln¥ears ()
} catch [(FreconditionNotRespectedException 1)
e = g1;
gssertEqualsiel.getMessage (),
"to get an age the birthdate wust ke set™): S/ SIION-NLS-15

}
azsertNotNull (e) i i
If person has a birth date such as his/her age would be 30

— calculation correct

public void testEirthlates (] throws PreconditionMNotRespectedException {
Calendar now = new GregorianCalendar () :

int awaitedige = 30;

Calendar theBirthday = new GregorianCalendar |
jnow.get (Calendar . ¥EAR) - awaitedlige), now.dget (Calendar.MONTH)
how.get (Calendar.MAY OF MONTH) ) ;

Person per = new Personi);
prer.secBirthDate (theBirthday)

gssertfqualsiper.getigelntears (), awaitedlge):

Introduction to Unit Testing with Java, Eclipse and SubVersion
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Then, to allow compiling the test code, let us define the skeleton (without method
implementation) of the Person class:

package mwain.jsva.floconsult.unittestcs.people;
import jsva.util.Calendar:
import main.java.floconsultc.utils.PreconditionlioctRespectedException;

public class Person |
private Calendar birthDate;

public Calendar getBirthDate() {

return this.birthbate;

public veoid setBirthlate (Calendar birthDate) |
this.birthlate = birthDate:;

public int getligelIn¥ears() throws PreconditionMNotRespectedException |
return 0;

Service offered by the Person class
(not yet implemented)

= people 18
SR =rsonT. Tew » elnfears() throws Preconditci
C\productstJavaljrel . 5.0_06Yibirt. jar
MEjjunit.jar - Criproductsieclipseleclips Open F3
Qpen With 3
115 26/06/06 14:05 Isabelle Open Type Hierarchy F4
Chrl+C
Chrl+y
Delete
Euild Path 4
Source Alb+shift+5 »
Refactar Ale+shift+T »
g Import...
£ Export...
References r
Declarations '
& Refresh F5
(31 1 Java Applcation _ Alb+hit+%, 3
Debug As » i N
Team ' 5] 3 5w Applicati Ale+shift+, S
7] +5hift+:
o B — Compare With » 2 pRication R
1% W ow e w Replace With 4 @ Run...
loconsulk,unitbests people Restore from Local History.,,
3 PEop stare from Local History F/N Resource History | Consale | Progress | <y
wrations
26/06/06 22:00 Isabelle Properties Alt+Enter

We have (as awaited as the getAgeInYears ()) method is not yet implemented) both tests
fail:

Introduction to Unit Testing with Java, Eclipse and SubVersion
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Problems | Javadoc | Declaration | S¥M Resource History | Console | Progress | Search

G4 m | EETSE

Finished after 0,078 seconds

g Failures s Hierarchy

=gl best.java.floconsulk.unittests, people, PersonTest

g testBirthDates

Problems | Javadoc | Declaration | S¥M Resource History | Console | Progress | Search

Runs: 2[2 H Errars: 0 B Failures:

= Failure Trace
Xy

&

junit, Framework, AssertionFailedErrar

ak test.java.floconsult, unittests, people, PersonTest, testMoBirthDatelPersonTest java: 27)
at sun.reflect, MativeMethodaccessorImpl.invokeO(Mative Method)

ak sun.reflect, MativeMethodaccessorImpl.invoke(Unknown Source)

ak sun.reflect, DelegatingMethodaccessarImpl.invoke(Unknown Source)

o E|QRpEETTE

Finished after 0,078 seconds

g Failures s Hierarchy

= E?_;| test.java.floconsult,unittests, people. PersonTest
BE] testhoBirthDate

Runs: 2{2 E Errors: 0 B Failures:

= Failure Trace

JE junit Framework, AssertionFailedError: expected: <0 buk was: <30

ak test.java.floconsult,unittests, people, PersonTest, testBirthDates{PersonTest java: 41}
b sun.reflect MativeMethodAccessorImpl.invoke0(Mative Method)

b sun.reflect MativeMethodAccessorImplinvoke(Unknown Source)

ak sun.reflect, DelegatingMethodaccessarImpl.invoke(Unknown Source)

We are ready now for implementing the method:

public int getlgeInYears () throws PreconditionNotRespectedException |
if (this.birthDate == null) {
throw new PreconditionMNotRespectedException|
"to get an age the birthdate wmust he set™): //SNCN-NLI-1§

Calendar now = new GregorianCalendari():
Calendar bd = (Calendar) this.birthDate.clonel():;
int age = now.get (Calendar.¥EAR) - bd.get (Calendar.¥EAR):
bd.set(Calendar.¥EAER, now.get (Calendar.¥EAR)):
if (now.before(bd))] |
age = age — 1;
¥
return age;

Introduction to Unit Testing with Java, Eclipse and SubVersion
© 2006 FloConsult SPRL

8/18



FloConsult SPRL

What allow us to see our first JUnit green bar, indicating the success of our 2 tests:

& Java - PersonTest.java - Eclipse SDK

File Edit Source Refactor Mavigate Search Project Run  ‘Window Help

F9 - o) B | BH-O0-4- | EHEG- & E: | &3ava =
15 5 L= =T = %Resource
[% Package Expla... 22 P =0 m Person.j... [1] PersanTest.j... &2 [J] pemaTable ... LJ,] test.ip... m PreconditionkatR, .. =0
&= = <'===D = 1 package test.java.floconsult.unittests.people; :E
¥ dema [demo] .
@i - i .
¥ hﬁ TraininglavaExamples [JavaExamp F®import java.util.Calendar;[] L
=I-7ym UnitTestsPresentation [UnitTestsPr 1o
= fﬁsrﬁ 1i=public class PersonTest extends TestCase {
|- [ main 1z
|- [ java 13@ public static veid main(String[] =args) {[]
|- iy floconsult
+ J':&unittests public void testNoBirthDate() {
=y utils Person per = new Personi): v
+ E Preconditio 5
|- Figh test =
+ -.zl JRE_LIB - Ciproducts|Javaljre Problems | Javadoc | Dedaration | S¥M Resource History  Console | Progress | Search =0
* ] JUNIT_HOME fjunit. jar - Cipron [ be 0,057 soconds TN
1] test.jpage 15 25/06/06 14:05 ot
Runs:| 272 B Errors: 0 B Faires: 0 I —
A | 2 ||| B Failures | s Hierarchy = Failure Trace 3=
EE Qutline &3 =8 =
ad W 5 L
%W s e w UE] testBirthDates
2 test.java.floconsult. unittests A
+-“=  import declarations
= G PersonTest 15 26/06/06 14
of rnain(StrnglT) =
@ testN.oBlirthDatf() B
& < >

Blls

Before detailing the notion of test suites and of stubs, let us take a look at the version
management of our project files using Subversion (SVN):

Introduction to Unit Testing with Java, Eclipse and SubVersion
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2.4. Managing the project versions with Subversion

Considering we place the project in Subversion before implementing the method:

& Java - Person.java - Eclipse SDK

File Edit Source Refactor Mawigate Search Project R

W o [ %-0-Q-

cI-E

Hierarchy >

= O [J] *Person.java &2

un  Window  Help

EHEG- | &

=

L'J test
1 package main.java.floconsult.unittests.people;

2

F=import java.util.Calendar:

4

0 & -

[3] DemaTable.java

m PersonTest.java

5 dimport main,java.floconsult.utils.PreconditionNo
B
7-public class Person {
=] private Calendar birthDate:
9
05 public Calendar getBirthDate(] { HH|::>
1 return this.birthDate:
2 H
3
48 public void setBirthDate (Calendar birthDate)
= this.birthhate = birthhate;
& H
7
5= public int gecAgeInVesars() throws Preconditi
9 return 0;
1o H
1
2
3
4
Apply Patch,

2| BB
¥ k@ demo [dema]
4] kﬂ TraininglavaExamples [JavaExamples/training]
0T
“'7.‘5 < Mew 4
=N Go Into
3 Cpen in Mew Windaow
Open Type Hierarchy F4
[i5) Copy ChrHC
-
|5 Paste Chrl+y
s % Delete Delete
i jt Build Path 3
+
Ej e Source Ale4-shife+s ¥
Refactor Alt+Shift+T ¥
g Impart. ..
£y Expart. .,
Build Praject
& Refresh F5
Close Project
Run As 4
Debug As 4
Compare With 3
Restore from Local Hiskary...
PDE Tools 4
Propetties Alt+Enter

& Share Project E

Share Project i

Select the repository plug-in that will be used ta
share the selected project.

Select a repository bype:

oy

=2

| Mext = |

Cancel

Then the user has to select the SVN repository to use (here file:///C:/localSvnRepo/),
and confirm the project import into this repository. This done, the project may be seen in the
SVN Repository view in Eclipse:

& Java - DemoTable. java - Eclipse SDK

File Edit Source Refackor Mavigabe Search Project Run window  Help
i e} @ 9‘3‘}'0-%- ﬁngJava >
BE G- @5 ke
r loewn . = [z VN Reposito. .
Package Explorer | Hierarchy q><h =] oy = T
=I- [ file: i flacalSvrRe ~
+-[7% JavaExamples
== UnitTestsPresentation
-
== main
== java
5 (= flacansult SVN version number of
—-(= urittests the file in the repository
-2 people
[J] Person.jav.
+-[= utils
+- = test
+-[= target N
.classpath 15
\praject 15 v

Introduction to Unit Testing with Java, Eclipse and SubVersion
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Or directly in the Package Explorer view:

=115 sre
|- main

DB icon indicates the Subversion link
(becomes a star when file modified
and not yet committed in Subversion)

= I3 Flaconsult
-3 unitkests

-1-H3 people

- Ea Person.java 16 26/06/06 22:00 Isabele
+-@ Persnzamaxna 22:00 Isabelle

+- 3 utils

After the successful run of the tests, it is a good rule of thumb to commit the modifications
the SVN repository:

File Edit Source Refactor Navigate

Search Froject Run Window Help

B -0 -~ | BEHG- & ERE R TR CRCR ot B | &mva a
= O [1] Person.java 52 . [J] PersonTest.java [J] pemoTable.java (1] test.jpage 1] PreconditionhlotRespectedException. java =
1 package main.java.floconsult.unittests.people; a
H
3-dimport java.uril.Calendar;
4 import java.util.GregorianCalendar;
»
= [ main GoTnko onsult.utils. Precondit ionNotRespectedException;
= 5 java
= [ig floconsult Open in New tindow
= £ unitcest  Open Type Hisrarchy F4 birthDate;
+ H pea
= o CrkhC
=g (= i etBirthDate() {
[k Pre) [ Paste Chry irchDate;
= G tast 3 Deletz Delete
R N
& JUMIT_HOMEjunit. jar | uild Pl
3] rest.pege 15 2efobjol  Source Aksshites » ITTEDATE (Calendar birthbace) ¢
Refactor Altshie+T » 2 7 Rirchbate:
£ Import. ..
3 Expot... InYears({] throws FreconditionNotRespectedException f
hDate == null) {
Build Project ¢ PreconditionNotRespectedException|
< Refresh Fs £0 synchronize with Repasitary ate must he sec”); //§NON-NLZ-1§
Close Froject
Run s »| & Update '
Debug As »| 48 Create Patch... te.cloned);
T 3 apply Patch... .get (Calendar . ¥ERR)
Compare With 3 r.YEAR) ) ;
Replate With ,| &= Show In Resource History
Restore from Local Histary... (B Show Froparties
FDE Tools
(3 set Property...
Properties Alb+Enter Add Keywords. .
Y
[ > *
35 2
B2 outine 2 =0 >
12 W @ w7 [y aunt 52 prablems | Javadoc P branchiTag... ole | Progress | search Q2 Y =0
main.java.floconsult, unttests | Finished after 0,032 saconds 5, Switch. .
= import declarations Merge...
o javanutil Calondar Runsi 2j2 ;’: . . B Faiures: 0 ]
c B T
“ java.utl GregorianCalendal]| o i Configure Branches{Tags _
< main.java.Foconsult utils.p| | B Failures | [ Hierarchy 2 = Fallure Trace i
= @pg Person 15 26j06/06 14:05 Tsab|| L] test java, Aoconsult. urittests. pe
o hirthDate : Calendar Export..
©  getBithDatet) .
©  seifithDate(Calendar) = & Commit to: file://IC:/localSvnRepo/UnitTestsPresentation
© getAgelnvears() 9 Revert...
x . ]
Edit the commit: comment:
&y Mark Resolved =
. | . 2, Show pending operations Person OK, 2 tests OK
L) =2 < Cleanup
UnitTestsPresentation

Introduction to Unit Testing with Java, Eclipse and SubVersion
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Choose a previously entered comment:

Checked resources will be committed to SWN wersion contral.

| Property Status

| Resource | Text Status
m Isrcfmainfjavalflocons...  modified
m Isrcfmainfjavalflocons...  modified
m Isreftestfjavalfloconsy...  modified
Select Al | Deselect Al | [ Keep locks

o]

Cancel
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As soon as a file is managed under Subversion, we may look at its history in Subversion:

EI--- Eehrson.]ava 6 26/06/06 22:00 Isabele I| 30= 1’“—1 Apply Patch...
-
; " Mew »
 ukils
-y} PreconditioniotR
B Open F3 4, Show Annotation
COipen 'With 4
consult Open Type Hierarchy F4 [ show Properties
| unitkests = Copy Chr4C m Set Property...
EE\ people - Add Keywords. ..
.J [ Paste Chrl+y
Bl DE' PersgnTest.] & Add ko Yersion Control
roductsJavaljrel. 5.0 3§ Delete Delete
junit jar - :iproducts' Build Path » a Add to svriignore
perneos 1o toape T Ashiftes v @ Lock
{06106 1405 Isabe ot ector AleshitsT » @ Unlock
g Impart... ‘D’ Branch/Tag...
e Expart... E5L Suitch,.,
References 4 y Merge...
Declarations 4
) Copy...
Oceurrences in File Chrl+Shift+0 » it
Efy Export...
q><h Refresh FS
&, Edit conflicts
Toggle Class Load Ereakpoint 9 Revert...
Run As 4
Debug fs » X Mark as Deleted
d
715 Team 1Y & Mark Resolved
sult,urittests, people i 3
petR Compare With adoc | Declaration ‘ SWH Resource Histar
ns Replace With 3
3 \
_[6]506,1’06 22:00 Isabel Restore from Local History...
]
1Dakel) Properties Alt+Enker
PUPAY
=

v =2 H

JUnit | Problems | Javadoc | Declaration Console | Progress | Search |
W Resource History (Person.java)
Revision Tags Date Author Comment
b6 [ |26/06/0622:00 Isabelle Person O
15 26/06/06 1405 Isabelle first wersion
nctionl Affected paths | Description |Person 0O, Z tests COK
Gl JUnitTestsPresentation/srcfmain/i. ..
| JUnitTestsPresentation/src/main/i. ..
gl JUnitTestsPresentation/src/test)j...

Selecting 2 versions, we may compare the files:

JUnit | Problemns | Javadoc | Declaration

SWN Resource History (Person. java)

Re... | T | Date | Author | Comment

Introduction to Unit Testing with Java, Eclipse and SubVersion
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}-‘ Revert Changes from Revision 15 to Revision 16

Open
Qéh Refresh Yiew

&, Show Annotation
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& Java - Compare Person.java 16 and 15 - Eclipse SDK

File Edit Mavigate Search Project Run  Window Help
] = oW B (B-0-%- | EHFG- @ |G- o BT
m Petson.java m PersonTest java m DemaTable java LJJ test.jpage m PreconditionMatRespectedException. java
m Java Structure Compare
] Import Declarations
=@ Person
@ gethAgelnvears()
[ Java Source Compare LI
m Person.java 16 m Person.java 15
package mwain, jswva.floconsult.unittests.people; package main.jsva.floconsult.unittests.people; A
import java.util.Calendar; import java.util.Calendar;
import java.util.GregorianCalendar; }‘/
import mwain. java.floconsult.utils. PreconditionlotRespec D
import main.java.floconsult.utils.PreconditionNotRespectedE
public class Person {
public class Person { private Calendar hirthDate;
private Calendar birthDate:
public Calendar getBirthDate(] {
public Calendar getBirthDate(] { return this.birthDate;
return this. birthDate: i
¥
public void setBirchDate(Calendar birchbhate] {
public void setBirthDate (Calendar hirthbate)] | this.birthlate = hirthDate;
this.birthDate = hirthDate: i
¥
public int getigeIn¥ears() throws PreconditionMNotRe;
public int getlgelInYears() throws PreconditionNotRespec return 0O; ‘ M
if (this.birthDate == null) { ¥
throw new FreconditionMNotRespectedException| }
"to get an age the birthdate must he se
}
Calendar now = new GregorianCalendar ();
Calendar bhd = (Calendar) this.birthDate.clone();:
int age = now.get (Calendar.¥ELR] - bd.get (Calendar.
hd.set (Calendar.YEAR, now.get(Calendar.YEALR)):
if (now.beforeibd)) {
age = age - 1;
' L
return age;
} [
i
A
d > aJ >

This to demonstrate the very nice integration of Subversion in Eclipse (using the plug-in given

in #1.1.Introduction).

Introduction to Unit Testing with Java, Eclipse and SubVersion
© 2006 FloConsult SPRL
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3. Stubs

3.1. A second package

Let us now consider a package “company”, with an Employee, being a Person, and having a
salary category, which, allows to calculate his/her salary:

EmployeeTest <<interface>>
N SalaryMgr
<<uses>>/
\ getSalaryForCategory(cat) : int
Employee

salaryCategory : int = [1,2,3]

getCurrentSalary() : int

people

Person M
birthDate : Date

getAge() : int

The calculation of the salary needs a class implementing the interface SalaryMgr, which is
not detailed here.

To unit test the Employee class, we cannot afford having a dependence on an external
unknown class, and we thus have to introduce an implementation of SalaryMgr, having a
perfectly predictable behaviour. This is a “Stub” as represented hereunder:

company

EmployeeTest <<interface>>
. SalaryMgr

<<uses>>""
- getSalaryForCategory(cat) : int

\

Employee

salaryCategory : int = [1,2,3]

getCurrentSalary() : int <<stub>>
SalaryMgrStub

getSalaryForCategory(cat) : int

{ if cat=1 (JUNIOR) return 1000 &
if cat=2 (SENIOR) return 3000
if cat=3 (MANAGER) return 5000}

Introduction to Unit Testing with Java, Eclipse and SubVersion
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We will place this stub in the test part of the project directory, in the company package:

& Java - SalaryMgrStub. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Project Rum Window  Help
-le X [ %-0-&- |d#E-|@d |48 |8 -3 -m6- =
£ Package Explorer 52 Hierarchy | SYM Repasitary = 8| [4] Employee.java 3] SalaryMar.iava E EmploveeTest java
Y = <;==D hoe 1 package test.java.floconsult.unittests.company; [
#-1=5 demo ‘ ; X X
= b?J TrairinglavaExamples Jodimport wain.java.floconsult,unittests.company.3alaryMgr;
= L,?J UnitTestsPresentation 4 import mwain.java.floconsult,unittests.company.Employees;
=B src S
= 3} main g-public class SalarvMgrStub implements SalaryMor {
=i java 7
= ﬁ}floconsu\t o 5 public int getSalaryForCategory(short cat) {
=1-F3 unittests El switch (cat) |
= E} COmpany 10 case Employee.JUNIOR:
#-[J] Employes. java 11 return 1000;
#1-[J] SalaryMr.java 12 case Employee.SENTOR:
= people ) 13 return 3000;
+_ m Person.java 14 case Employee.MANAGER:
+ 33 utils 15 return 5500;
= test 16 default:
=i java
53 floconsult 17 return 0;
= unittests 18 4
= COmpan 12
+-1J| EmployesTest. java 20 l
m SalaryMarstub. java 21
+-ft pedpie z2
+ él JRE_LIE - Ci\productstJavatjrel . 5.0_0&\ibirt . jar 23
) JUNIT_HOME/jurit jar - C:\productsieclipse|edipse-SDK-3,1,2-win32
= bin

What allow us to test the getCurrentsalary () method of the Employee class:

public class Enployees extends FPerson {
public static final short JUNIOR = 1:
public static final short SENTOR = Z:
public static final short MANASER = 3;

private short category = Ewmployee.JUNTOR:
public short getCategory() {[]

public void setCategory(short category) throws PreconditionMotRespectedException {
if ((category != JUNIOR] &£ (category != SENIOR)] &£ (category != MANAGER)) |
throw new PreconditionotRespectedException|
"Emp loves may only be JUNICE/SENIORSMAMNALGER™) @ //SIICHN-MNLS-1§
i
this.category = category:

public int getCurrentl3alary (SalaryMgr thelgr) |
return thelMgr.getSalaryForCategory (this.category) ;

Introduction to Unit Testing with Java, Eclipse and SubVersion
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This Stub is instantiated in the SetUp () method of the EmployeeTest class (recall that this
method is called before each test execution), and passed to the getCurrentSalary ()
method to allow testing it:

& Java - EmployeeTest.java - Eclipse SDK

File Edit Source Refactor Mawigate Search Project Run Window Help
il BE (F-0-Q- | BEH56G- | E o - ot B | &3ava &
[# Package Explorer 52 . Hierarchy | S¥h Repository = B [1] *Employes. java 4] SalaryMar.java )] EmployeeTest.java & . [J] PersonTest.java [4] SalaryMarStub.java >y =
I 1; LNpUry Junll. LLomewULK, lesLLssEe; An
+ desmu 11-public class EmployeeTest extends TestCase {
+ byJTralnlngJavaExamples 1z private SalaryMgrStuh theSalaryMgrStub;
=1}z UnitTestsPresentation 13
o
i s 14 protected void setUp{] throws Exception {
i EE'EE'” 15 super.setlUp();
i gilmnsu& i: } this.theSalaryMgrStuh = new SalaryMgrStubd(]:
=1~ H unitkests
=-H camparny 15_ . .
R m Employes.java 19'?' public void testBadCategory() {[]
] m SalaryMgr java 1% public void testcEmployeebsPersoni() {[]
-3 people s1
+-[J] Persan.java 528 | public void testGetCurrentSalary() {I
+- 1 utis 53 TMpIOYEE emp - new Lmployee ()
=[5 test 54 Exception e=null:
= 4R java 55 try {
=15 Flocansult 56 emp.secCategory (Employee . JUNIOR) @
= unittests 57 } catch (PreconditionNotRespectedException el) {
=i campany 58 e=el;
+- )] EmployeeTest.java . ¥
é m SlalaryMgrStub.]ava 60 assertNullie);
+ people .
61 assertfguals (emp.getfurrent3alaryithis. theSalaryMgrictub 1000) ;
- JRE_LIE - Criproducts|Javaljrel. 5.0_06iibirt. jar . ey < z temp. g i R b !
) JUNIT_HOMEfjunit jar - C:\productsiecipse\eclipse-5DK-3.1.2-win3: ¥
= bin 63 emp.setCategory (Employee. SENIOR) ;
wtest.]page 64 } catch (PreconditionNotRespectedException el)
65 e=el;
1 H
67 assertMNullie);
68 assertEguals(ewp.yetCurrentialary(this. theSalarydgrStub) , 3000)
) try ¢
70 emp.geccareyory (Employee . MANAGER) ¢
71 3} catch (PreconditionNotRespectedException el)
vz e=el;
< | 3l 73 i
- - 74 tNull B -
5% Outline 52 BR¥e W=D assertiull (e) -
& 75 assertfguals (emp.getfurrent3alaryithis. theSalaryMgricub), 5500) ;
test.jawa Flocansult, unitbests. company 76
- ;-; import declarations 77 3 B
4 java,util.Calendar -
4 java,util.GregorianCalendar
4~ main.java.floconsult.unittests. company Employee Problems | Javador | Declaration | YN Resource History Console | Progress | Search QR EE~Y =0
4~ main.java.floconsult.unittests.people. Person inished after 0,031 ssconds
4 main.java.floconsult.utils PreconditionhlotRespectedException
“= junit framevark. TestCase Runs: 33 8 Erors: 0 B Faiures: 0 I
= 9 EmploveeTest
o theSalaryMgrstub @ SalaryMgrstub n&! Failures Eﬁ Hierarchy = Failure Trace ::E
7w SetUp0 =g [ Ul
@ testBadCategory() EEI testBadCategory
@ testEmployeedsPerson() pi| bestFmployvesAsPersan
@ testGetCurrentSalaryd) eI test@etCurrentSalary

Obviously, in this very simple example, Employee does not add any behaviour to the one of
the salaryMgr, but this technique of stubbing is applicable to any situation were we want our
classes, and thus our unit tests, to be independent of external (unpredictable) behaviours.

Introduction to Unit Testing with Java, Eclipse and SubVersion
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4. Test suites

4.1. Grouping unit tests in suites

A last important notion in this introduction to unit testing with Java and Eclipse is the notion of

test suites.

In the previous paragraphs, we successively tested the Person class of the people package

(2 tests), and the Employee class of the company package (3 tests).

As said in the introduction, unit tests may be combined in suites, allowing to (re-)execute all
the existing unit tests, and to verify that the system did not “regress” following modifications or

additions in the code.

Again, Eclipse offers a wizard to ease the creation of test suites. First, let us create the test

suites at the people level:

Select a wizard

ireate a JUnit Test Suite |

Wizards:

—I-[= Java RunDebug e
{1 scrapbock Page
- (Z= JUnit
£ JUnit Test Case
B JUnit Tast Suite
+-[= Plug-in Development
+-[2= Simple Y,

| Mext > | | Cancel |

€ New JUnit Test Suite X

JUnit Test Suite

Create a new JUnit Test Suite class For a package

Source Folder: | UnitTestsPresentation)src Browse. ..,

Package: | test java floconsult unitkests, people Browse. ..

Mame:

Test classes ko indude in suite:

@upersonTest Select al

A

Deselect Al

1 class selected
whould yvou like to create a method stub For main?
[~ public static void main(String[] args)

- oo =]

= Back | | Finish | Cancel

Introduction to Unit Testing with Java, Eclipse and SubVersion
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This suite class executes all the test classes in the package:

‘public class AllTests |

public static Test suite()]

Test3uite suite

= new Test3uite|

S EIJUnic-BEGING

suite.addTest3uite (EmployeeTest.class) ;
S EJUnit—END§

return suite;

"Test for test.java.floconsult.unittests.company'™)

We similarly create a test suite at the company level, and then a “parent” test suite

higher level, which call the lower-level test suites.

Executing this suite runs the 5 tests at once:

Java - AllTests. java - Eclipse SDK

at the

#  test.java.floconsult,unittests
+--*=  import declarations
=3 AlTests
@ % suitel)

File Edit Source Refactor Mavigate Search Project Run Window Help
T Mo 3-0-%- EHG- @ E | ¥ i L= =t | &' 1ava =
Hierarchy | S¥M Repository =8 m Emplovee.java m EmploveeTest. java m AlTests java &2 m AllTests, java m AllTests. java > = 0O
&l = <'===D b 1 package test.]java.floconsult.unittests; L
=i main ~ 2 _
5[ s y F®import junit.framework.Test;[]
=i Floconsult 3
= £3 unittests 6=public class LllTests {
-1 £f company 7
+ m Emploves. java &= public static Test suite() {
+ m SalaryMar.java ) TestSuite suite = new Testluite|
-1} people 10 "Test for test.java.floconsult.unittests™); //4iNON-HNLS-1%
+1-[4] Person java 11 $JUnit-BEGING
i utils 12 suite.addTest (test. java.floconsult. unittests.people.AllTests.suite())
=1 H test 13 suite.saddTest (test, java.floconsulc, unittests. company. AllTests. suite() )
= java 14 TTnit-END
=1-H floconsult 15 return suite;
=-£f unittests
16 }
-l £ company e
#-[J] AliTests. java
. 15 b
+ m ErploveeTest. java
+ m SalaryMgrstub. jay, 18
-I- £ people
+-[J] AllTests. java
+-[J] PersonTest java
B
+ ) JRE_LIB - C:iproductstJavalirel 5.0_06\ibirt jar
¥ él JUMIT_HOME ] junit. jar - C:iproductsieclipseledipse-SDK-3. it o Problems | Javadoc | Declaration | S¥M Resource History | Console | Progress | Search % R Eﬁ ¥ =0
[ bin Finishediaftar 0 031 secands
LJJ test jpage =
v || Runsi sjs B Erors: 0 B Faiures: 0 I —
< | > .
- = @ Failores | s Hisrarchy = Failure Trace o=
B2 outline &2 EZR e w~=0 =

E E Test for test,java, floconsulk, unitkests
= |F|E| Test for test.java. floconsult. unittests, people
= E|E| test.java.flaconsult. unittests. people . PersonTest
£ testhoBirthDate
e testRirthDate
= |F|E| Test for test.java. floconsult. unitkests, company
= E test.java.flaconsult, unittests, company EmploveeTest
f.'—_l testBadCategary
g,'E'—J testEmploveeAsPersan
f.'—_l bestGetCurrentSalary

test.java.flaconsult. unittests. AllTests. java - UnitTestsPresentationsrc
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