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Modulo | — Xtreme Programming
Valores e Principios do XP
Desenvolvimento centrado em Testes

Continuous Integration
JUnit, Maven, Code-cruiser
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Agenda:

Um pouco de XP.

Como programar guiado a testes?

Teste Unitario (O que?, por que?, quando?, quem?, como?).
JUnit(O que?, por que?, quando?, quem?, como?).
JUnit(Planejamento e arquitetura das classes ).
JUnit(Funcionamento e Analise do resultado ).
Implementado testes em JUnit usando o Eclipse.

Outros métodos e técnicas complementares.

Concluséo.
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MA-JUNIT
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TDD
Test Driven Development

Desenvolvimento Guiado por Testes, define que antes de
criarmos um codigo novo, devemos escrever um teste para ele.

E testes serdo usados como métrica em todo o tempo de vida
do projeto.

Obter Criar Cédigo de |— Fazer

tarefa i | Teste para a tarefa Refactoring

e

Passou nos testes?
‘ Sim: Nova tarefa ‘ ’ N&o: Revisar codigo ‘
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TDD Stages

In Extreme Programming Explored (The Green Book),
Bill Wake describes the test / code cycle:

Write a single test

Compile it. It shouldn’t compile because you've not written the
implementation code

Implement just enough code to get the test to compile
Run the test and see it fail

Implement just enough code to get the test to pass
Run the test and see it pass

Refactor for clarity and “once and only once” NG,
Repeat
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TDD Stages

Write a test

Refactor code
(and test)

Compile

Run test,

watch it pass Fix compile errors

. Run test,
B G watch it fail
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Teste Unitario

Imagine se um aviao so fosse testado apés
a conclusdo de sua construcao....

Seria um desastre....
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Teste Unitario

Oqueé?
O teste unitario € uma modalidade de testes que se
concentra na verificagcdo da menor unidade do projeto de
software. E realizado o teste de uma unidade l6gica,
com uso de dados suficientes para se testar apenas a
|6gica da unidade em questao.

Em sistemas construidos com uso de linguagens
orientadas a objetos, essa unidade pode ser identificada
como um método, uma classe ou mesmo um objeto.
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Teste Unitario

Por que ?
Previne contra o aparecimento de “BUG’S” oriundos de
cédigos mal escritos.
Cédigo testado é mais confiavel.
Permite alterac6es sem medo(coragem)
Testa situacdes de sucesso e de falha.

Resulta em outras praticas XP como : Codigo coletivo,
refatoracéo, integracao continua.

Serve como métrica do projeto ( teste ==requisitos)
Gera e preserva um “conhecimento” sobre o projeto.
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Teste Unitario

m Organizacao dos testes e praticas XP

Aplicagio Testes
SuaClasse1l
ClasseTeste1
Fatributo © string
| strittn? : string I
+rAetadal () Ftestvalor! O
ClasseTeste2 -
TesteSuite(All Teste)
SuaClasse?
]

e ]
Fetribuiot - string
Fatributo2 @ string
+hdStodol () .

z=<Teste Suite=>>
ClasseTeste3 _Integracaio Continua
Suatiassed - Pequenas Versdes
+test\alor2()
Fetributod - string [eosvanzo ) E possivel aplicar [
patributoz @ string < C. cfjs tradiDCiEEiS
+hlatodol () e
testes de regressdo

o de Aceftacio
- Refatoragio

<< Classe Java>:

- Propriedade Coletiva

- Padrbes de Projeto
-Design Simples
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Teste Unitario

Quando fazer?
No inicio
Primeiro projetar e escrever as classes de testes,
depois as classes com regra de negdécios
Diariamente

E SUGERIDO que seja rodado os testes varias vezes
ao dia (é facil corrigir pequenos problemas do que
corrigir um “problem&o” somente no final do projeto.
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Teste Unitario

Quem faz?
Test Case(para cada classe)
Desenvolvedor(Projeta, escreve e roda)

Test Suite(Rodas varios test cases)
Coordenador e Desenvolvedor

(Projeta, escreve e roda)

* Teste de aceitacdo(homologacéo) é feito junto ao
cliente.
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Teste Unitario

Que Testar?

A principal regra para saber o que testar é: “Tenha
criatividade para imaginar as possibilidades de
testes”.

Comece pelas mais simples e deixe o0s testes
“complexos* para o final.

Use apenas dados suficientes (nao teste 10 condi¢des
se trés forem suficientes)

N&o teste métodos triviais, tipo get e set.

No caso de um método set, sé faca o teste caso haja
validacdo de dados.

Achou um bug? N&o conserte sem antes escrever um
teste que o pegue (se vocé nao o fizer, ele volta)
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Exercicio de Imaginacéo

- Ache as possibilidades de testes neste diagrama de classe

MovimentoFinanceiro

FID - int

FTipoES - char
FDataEmissao : Date
FCliente - int
FDatavencimento ; Date
FDataPagamento : Date
FYalordriginal @ float
Fvalorduros : float

FvwalorPadamento : float

+iGeralDdfalorincremento @ int) ;- int
+Geravencimento(dtEmissan ; Date) : Date
+ZalculadurosMalorOriginal © float) : float
+ZalculavalorPagamentodalorOrginal © float, Walorduros : float) : float
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MA-JUNIT

Introducéo
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Junit

A unit test framework for Java

Authors: Erich Gamma, Kent Beck
Objective:

“If tests are simple to create and execute, then

programmers will be more inclined to create
and execute tests.”
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JUnit — O que é?

Um framework que facilita o
desenvolvimento e execucéo de testes de
unidade em cbdigo Java

Fornece Uma API para construir os testes e
Aplicacbes para executar testes
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Introduction

What do we need to do automated testing?
Test script
Actions to send to system under test (SUT).
Responses expected from SUT.

How to determine whether a test was successful
or not?

Test execution system

Mechanism to read test scripts, and connect test
case to SUT.

Keeps track of test results.
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Test case verdicts

A verdict is the declared result of executing a single
test.

Pass: the test case achieved its intended purpose,
and the software under test performed as expected.

Fail: the test case achieved its intended purpose, but
the software under test did not perform as expected.

Error: the test case did not achieve its intended
purpose.

Potential reasons:

An unexpected event occurred during the test case.
The test case could not be set up properly
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A note on JUnit versions...

The current version is 4.3.1, available from Mar. 2007
To use JUnit 4.x, you must use Java version 5 or 6
JUnit 4, introduced April 2006, is a significant (i.e. not
compatible) change from prior versions.

JUnit 4 is used in this presentation.

Much of the JUnit documentation and examples
currently available are for JUnit 3, which is slightly
different.
JUnit 3 can be used with earlier versions of Java (such
as 1.4.2).
The junit.org web site shows JUnit version 4 unless
you ask for the old version.

Eclipse (3.2) gives the option of using JUnit 3.8 or
JUnit 4.1, which are both packaged within Eclipse.
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JUnit — Por que?

JUnit pode verificar se cada unidade de cddigo
funciona da forma esperada.

Facilita a criacdo, execug¢ao automatica de testes e
a apresentacao dos resultados.

E Orientado a Objeto

E Free e pode ser baixado em:
www.junit.org
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JUnit — Como instalar?

Incluir o arquivo junit.jar no classpath para
compilar e rodar os programas de teste

Ja vem configurado nas versdes recentes de
IDE’s como Eclipse, JBuilder, BlueJ e outros.
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A note on JUnit versions...

The current version is 4.3.1, available from Mar. 2007
To use JUnit 4.x, you must use Java version 5 or 6
JUnit 4, introduced April 2006, is a significant (i.e. not

compatible) change from prior versions.
JUnit 4 is used in this presentation.
Much of the JUnit documentation and examples

currently available are for JUnit 3, which is slightly
different.

JUnit 3 can be used with earlier versions of Java (such
as 1.4.2).

The junit.org web site shows JUnit version 4 unless
you ask for the old version.

Eclipse (3.2) gives the option of using JUnit 3.8 or
JUnit 4.1, which are both packaged within Eclipse.
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What is a JUnit Test?

A test “script” is just a collection of Java methods.

General idea is to create a few Java objects, do
something interesting with them, and then determine if
the objects have the correct properties.

What is added? Assertions.

A package of methods that checks for various
properties:

“equality” of objects
identical object references
null / non-null object references

The assertions are used to determine the test case
verdict.
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When is JUnit appropriate?

As the name implies...
for unit testing of small amounts of code

On its own, it is not intended for complex testing,
system testing, etc.

In the test-driven development methodology, a JUnit
test should be written first (before any code), and
executed.

Then, implementation code should be written that
would be the minimum code required to get the test to
pass — and no extra functionality.

Once the code is written, re-execute the test and it
should pass.

Every time new code is added, re-execute all tests
again to be sure nothing gets broken.
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JUnit — Planejando os testes

1. Defina uma lista de tarefas a implementar( o que
testar)

2. Escreva uma classe (test case) e implemente um
método de teste para uma tarefa da lista.

3. Rode o JUnit e certifique-se que o teste falha

4. Implemente o codigo mais simples que rode o teste
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JUnit — Planejando os testes

5. Refatore o codigo para remover a duplicacdo de
dados

6. Caso necessario, escreva mais um teste ou refine
0 existente

7. Faca esses passos para toda a lista de tarefas.
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JUnit- Arquitetura das Classes

Test Composite:Component

run( TestRe sull

TestCase TestSuite

Template Method run(TestResult) run(TestResult) Qﬁﬁﬁlﬁ—

runtest() addTest(Tesl

settiof)
Collecting Parameter

tearDown] Composite: Leaf
fhame Pluggahle Selector

1

runT est()

Fonte: Manual do JUnit (Cooks Tour)
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JUnit — Como implementar

1. Crie uma classe que estenda junit.framework.TestCase
para cada classe a ser testada

import junit.framework.*;

class SuaClasseTest extends TestCase

{..
}

2. Para cada método a ser testado defina um método public void test???()
no test case

SuaClasse:
public int Soma(Object o ...)
{...
}

SuaClasseTest:
public void testSoma()
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JUnit — Funcionamento

TestCase

setUp()
tearDown()

i

MeuTestCase

setUp|()
testXXX()
testYYY()
tearDown()

April 05

O TestRunner recebe uma subclasse de
junit.framework.TestCase

Cada método testXXX(), executa:
1. o método setUp()
2. 0 préprio método testXXX()
3. 0 método tearDown()
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Junit — Analisando o Resultado

Em modo grafico, os métodos testados podem
apresentar o seguintes resultados:

Sucesso

Falha

excecgao

April 05
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Criando a classe de teste no Eclipse

.
Source Refactor Navigate Search Project Rum Mindow Help

G |F-0-G- | BHES-|®@y | I8 |2 -5l-me- -

Calculo.java |

uloTesl

Eclipse Platform

% package processos:|
import junit.framework.TestCase:

=public class CalculoTest extends TestCase {

= public void testExecutaCalculo() {
//Define os valores a serem calculados e tescados
float PassaValorl = 10:

float PassaValorz = 5:

float RetornoEsperado = 15;

//Dispara o método "ExecutaCalculo™ da classe "Calculo™ B armazena
SAresultado em ww varidvel

float RetornoFeito = Calculo.ExecutaCalculo (PassaValorl, PassalValor) ;

//Compara o valor retornado com o gue era esperado
assertEgquals (RetornoEsperado, RetornoFeito,0) ;

Al
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Sua Classe a ser testada

Calc ava - Eclipse Platform

Source  Refactor  Mawigate Search  Project  Run Window  Help
& B -0 - | e = dE |2 ol s o -

*CalculoTes

package processos:l

=public class Calculo {
bz public static float ExecutaCalculo (float Valorl,float Valorz)
i
float Soma = Valorl +VWalorzZ:
return Soms:
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S s -0-- |BEE-

EI iZalculo, java

package processos;
import junit.framework.Tes

=public class CalculoTest e
| public void testcExecut
//Define os wvalore
float PassaValorl
float FPassaValorz
float RetornoEsper

dfresultado em wm
float RetornoFeito
A/ Compara o walor
assertEquals (Retor

Source Refactor Mavigate Search  Project | Run  Window  Help

© Taggle Line Breakpoint Cerl4-Shift+E
@ Toggle Method Ereakpoink
‘9‘2 Toggle Watchpoint
" Skip All Breakpoints
Jg Add Java Exception Breakpoint. ..
Add Class Load Breakpoint. ..

Rodando o teste em modo grafico

Stepinto Selection

%Run Last Launched Cerl+F11
4, Debug Last Launched Fi1
Run Hiskory 3
//Dispara o método 51 1 3ava Applet
Run...
un 71 2 Java Application
Debug History ¥ 7% 3 JUnit Plug-in Test
Debug As
Debug. ..
& 5 Run-time Workbench
W Inspect CEr]ShiFE-T
W Cisplay GEr|ShifE -5
QExecute CErl

{4, External Taals r

U nit &2 . Package Explorer ‘ |
Finished after 0,016 seconds o

| &k

Runs: {fi BErors: 0 B Failures: 0

gPFaiures ET:H\ararthy ‘

= Falure Trace

® Resultado em caso de SUCESSO

£ Java- CalculoTest.java se Platform

. File Edt Source Refactor Mawigate Search Project Run Window Help

Ici-Hals-0-Q- |G- ™| 428 -5 ma- -

Eﬁ’ aJJava f[

X _mCaIEuln.iava |

package processos;
import junit.framework.TestCase;

wpublic class CalculoTest extends TestCase {
il public void testExecutaCalcoulo() {

//Define os valores a serem calculados e testados

float PassaValorl = 10;
float PassaValoril = 5;
float RetornoEsperado = 15

//Dispara o método "ExecutaCalculo” da classe "Calculo” e armazena

//resultado em um varidvel

float RetornoFeito = Calculo.ExecutaCalculo(PassaValorl, PassaValorZ);
/{Compara o valor retornado com o gue era esperado
assertEquals (RetornoEsperado, RetornoFeito, 0) ;
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Resultado em caso de FALHA

£ Java - CalculoTest.java - Eclipse Platform
File Edit Source Refactor Nawigate Search Project Run Window Help

- s -0- - |BHG- @ | 4@ | -5l o0 -0 - 55| &2oava

g Jnit 2 Package Explarer | 04 s [ > =0

Finished after 0,016 seconds package processos;

import junitc.framewvork.TestCase:

Runs: 11 H Errors: 0 O Failures: 1

~public class CalculoTest extends TestCase {
- public void testExecutaCalculo() {
//Define os valores a serem calculados e testados
float PassaValorl = 10;
float FPassaValor2 = 6;
float RetornoEsperado = 15:
//Dispara o mwétodo "ExecutaCalculo” da classe "Calculo

w2 Failures | [ fsHizrarchy |

B testEerutaCaleuln - processos.CaleuloTast

ffresultado em wm variavel

float RetornoFeito = Calculo.ExecutaCalcule (PassaValor
J/Compara o valor retornado com o gque era esperado
assertEquals (RetornoEsperado, RetornoFeito,0) ;

Failure Trace

J junit.Framework. AssertionFailedError: expected: <15.02 buk was: <16.0>
= 4t processos.CalculoTest.testExecutaCalculo{CalculoTest java: 14)
= at sunreflect. MativeMethodaccessorImpl.inroks0(Hative Method)

at sun reflect, MativeMethodaccessorImpl.invoke(Nativelethodéccessor Impl 4 |

at sun.reflect, DelegatingMethodAccessorImpl.invoke(DelegatingMethadAcce = e
El Console 52 %R | BB
<terminated> CalculoTest [IUnit] C:\Borland|JBuilder 2005 idkd , 4\binkjavaw,exe (11/09/2005 23:35:40)

Automatizando a criacao
dos Test Cases

[ Praject...

A e

Close Cerl+F4 B Package [@) calculo.java &2
Close al Cerl+Shift+F4 ; H
(& Class package processos;
5= cirl+s &% Interface

~public class Calculo {

Save As..
¥ - public static float ExecutaCalculo (flo.
Save Al Cerl+Shift+5 % Folder 5
Revert % Fils float Soma = Valorl +Valorz:
t Soma:
ol 7 it Test Case Lt L
Rename. .. F2 }
Refrash Fs y
ol Print. Chrl+R

Switch Workspace,
Open External File...

(£5g Impart. ..
5 Export,.. 2\edipse!pluginsiorg. junit_3.8. 14jur

Properties Alt+Enter

1 CaleuloTest.java [Bolstin/processos]
2 Caleulo.java [Boletinfprocessos]

3 NokasTest+.java [Boletinjprocessos]
4 MotasTest.java [Boletin/processns]

Exit
<] |

Apinvo FlUL IDHIAS ML FL SanuS - 1ot grar.puc-1o.or “U
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D= — o= T
- =

Select a wizard r

Create a JUnit Test Case

culo (£lo
Wizards: 2 ;
----- (3% Java Project =]
----- Iy Plug-in Project
= Vs
= Java

E Class

W Interface

[3% Java Project
5 Package

% Source Folder
4] +]--[=- Java Run/Debug
[ \eclipse-50K-3.0,1-1 B2 Unit

ET
JUnit Test Suite
Development

[#-(= Plug
[FH-= Simple

= Back I Mext = I Firisti Cancel

-~ New JUnit Test Case x|

JUnit Test Case

Select the name of the new JUnit kest case, You have the options to specify | -
the class under test and on the next page, to select methods ko be tested. t'_ e R VAT

ri:
Source Folder: | Boletin Browse. .. |
L Package: I processos Browse, .. |

i Iame: I Calculo2Test

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

X ‘which method stubs would you like to create?
L I™ public static void main{String[] args)

[idk1.4] ™| &dd TestRunner statement Far: |swing ui 'l
ar - C\eclipse-SDK-3.0,1-1
[~ setlp()

™ tearDown()
[ constructar)

Class Under Tesk: Iprocessos.CaIculo Browse. .. |

il

Einish Cancel




ki 4]

v - Ciheclipse-SDE-

New JUnit Test Case )
Test Methods

Select methods For which test method stubs should be created.

x|

aCalculo (£1

Available methods:

i
O® object

1 methad selecked.

I create final method stubs
[~ Create tasks For generated test methods

Select all |
Deselect All |

Walori:

< Back Tt = | Einish I Cancel

Eclipse Platform

avigate Search Project Run Window Help

e N e B Nl R e e

ﬁ 9,’ Java r[\:lRe

r - Ceclips

8

* Created on 16/09/2005

* TODO To change the tewplate for this generated file go to
* Window - Preferences — Java - Code Style - Code Templates

package processos;

import junit.framework.TestCase:

* @author Manoel Pimentel

* TODO To change the tewplate for this generated type comwent go to
* Window - Preferences - Java - Code Style - Code Templates

~public class Calculo2Test extends TestCase {

=8| [J] Caleulajava
= i
*
¢l
w/
3
=
3
*
7zl
.
dk1.4]

A public void testExecutaCalculo(] {

-

4

TTUT. ISTITAer I, I, SalTtus - 157 grar.puc-T1o.or

=
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Outros Exemplo de teste

Calculo.java - Eclipse Platform

Source Refactor  Mawigste Search Project Run Window Help
SlH-0-%4- |[BHEG- || 4E L5l =1
0 cal

o

i package processos;:

wpublic class Calculo {
=1 public static boolean NomeWValido(S3tring vMNomwe] |
if (vNome.length(j> 10} {
return true;
H
else {
return false;
¥
¥
byl public static fleat ExecutaCalculo(float Valorl,fleat Valorz)
float Sowa = Valorl +Valor2;
return Soma;

¥
= public static fleat MultilicaValores (float Valorl,fleat Valorz){
float Produto = Valorl * Valorz:
return Produto;

AP oY FIUT SIS M. F. Santus = Isiiaeiwiecyrarn.puc-o.oi “J

Java - YerificaNomeTest.java - Eclipse Platform

File Edit Source Refactor Mawigate Search Project Run Window Help

(B350 [3-0 Q- |BEG- @] 42| i@ -

Machge Explorer| Fim m Calculo.java rm VerificahomeTest java &4 m CalculoTesteMultiplicacao. java

.F.in.ishedafter 0,016 seconds & @ |% L‘—)a o package processos;

Runs: 1fi  BErors: 0 B Failures: | import junit.framevork.TestCase:

poFaiures | plsHierarchy

B rocessos. YerificahomeTest

wpublic class VerificaNomeTest extends TestCase {

public void testNomeValido()] {
hoolean b = Calculo.NomeValido|"MNanoel™);
aggertTrue ("Nowe Invalido", k)

: L
Failure Trace e

[

e m m.s

junit. Framework. AssertionFailedError: Nome Invalido

at processos. VerificablomeTest. testhlome alidofverificah
at sun.reflect. MativeMethodAccessorImpl.invokeONativ
at sun.reflect. MativeMethodaccessorImpl.invoke(Mative
at sun,reflect, DelegatingMethodaccessorImpl.invoke(De
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Criando Test Suite para rodar

varios test cases

L = =
ot o x|
- fa
L « ¢ Select a wizard i
® Create & Tnit Test Suite | =
] = 9 |
ol
4 Wizards:
pack - [d% Java Project =
: 13 Plug-in Project
AMBC | m o2 ovs
B2 Java
A E Class
= & Interface
Ll i (% lawva Project
] |+ 1 f Package eo
* % Source Folder
i t- (= Java RunfDebug
~publ =+ IUnit
7 dUnik Test Case
clips [FH-[== Plug-in Development
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£ Java - AllTests.java - Eclipse Platform T

File Edt Source Refactor Mavigate Search Project Run Window Help

- @ $-0-%- |B&EE-|@] B85 0o - =0}
gulnit &3 . Package Exp\orer| = 8|/ [J] caleulo.java M =
Finished after 0,062 secands &g ‘% L;E o package processos; ﬂ

b import junit.framewvork.Test;[]
Runs: 3/3 B Errors: 0 H Failures: 2

o e
g-Faiures @EHierarchy

=5 E?_| Test for processos
-] processos.CalculoTest
] testExecutaCaloul
B Eﬂ processos.CalouloTesteMultiplicacan
EJ testExecutataloulo
i processos, VerificablomeTest
-] testhomevalido

public static Test suite() {
Test3uite suite = new Test3uite ("Test for processos"):
//$7Unit-BEGING
suite.addTest3uite (CalculoTest.class) ;
suite.addTest3uite (CaleuloTesteMultiplicacan. class);
suite.addTest3uite (VerificaNomeTest.class) ;
/4 §IUnic-END§
return sult,e;l

o 4
= Failure Trace o

junit framewark, AssertionFailedError: expected: <15.0 but
at processos, CalculoTest. bestExecutaCalculo{CalculoTest. jar
at sun.reflect. NativeMethodaccessormplinvoke0(Native Me _lj
at sun.reFIect.&aﬁixg@%thodnccessurlmpl.invoke(NatweMeU ﬂ »

TUI ST AL F. Salitus = Isiiiaeiwielyial.puc-io.u
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JUnit - Outros Métodos
de Testes

assertEquals

Testa igualdade entre dois objetos(esperado x retornado)
assertFalse()

Testa Retorno booleano FALSO
assertTrue()

Testa Retorno booleano VERDADEIRO
assertNotNull()

Testa se um valor de um objeto NAO estad NULO
assertNull()

Testa se um valor de um objeto esta NULO
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JUnit — métodos setUp() e
tearDown()

Sao os dados reutilizados por varios testes, Inicializados no setUp()
e destruidos no tearDown() (se necessario)

package processos:
import junit.framework.TestCase;
wpubhlic class CalculoVariosTest extends TestCase |
float PassaValorl:
float PassaValorz:
- protected void setUpi}{
PassaValorl = 10;
PasssValorz = 5; 1}
- public void testExecutaCalculoi) {
float RetornoEsperado = 15;
float RetornoFeito = Calculo.ExecutaCalculo (PassaValorl, PassaValor2)

assertEquals (RetornoEsperado, RetornoFeito, 0] ;2 i
= public void testMultiplicaValores(]
float RetornoEsperado = &60;
float RetornoFeito = Calculo.MultiplicaValores (PassaValorl,PassaValori) ;
assertEquals (RetornoEsperado, RetornoFeito,0) 2}
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Técnicas complementares

E importante também, ser aplicado tipos de
testes como:

Teste de Performance,

Teste de Carga,

Teste de estresse,

Teste de aceitacéo, etc.
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A JUnit 4 Test Case

/** Test of setName() method, of class

Value */

@Test
public void createAndSetName()

{

Value vl = new Value( );

vl._setName( "Y" );

String expected = "Y";
String actual = vl.getName( );

~is Assert.assektEqualsé-expected, actuals

A

A JUnit 4 Test Case

Value */
4—

N\ -

/** Test of setName() method, of class

Identifies this Java method
as a test case, for the test runner

@Test
public void createAndSetName()

{

Value vl = new Value( );

vl._setName( "Y" );

String expected = "Y";
String actual = vl.getName( );

~is ASsert.assektEqualsé-expected, actuals
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A JUnit 4 Test Case

/** Test of setName() method, of class

Value */
@Test
public void createAndSe Objective:
{ confirm that setName

Value vl = new WaT{ saves the specified name in
the Value object

vl._setName( "Y" );

2

String expected = "Y";
String actual = vl.getName( );

~is ASsert.assektEqualsé-expected, actuals

A

A JUnit 4 Test Case

Value

N\ -

/** Test of setName() method, of class

*/

@Test

public void createAndSetN check to see that the

{

Value object really

Value vl = new Value( did store the name

vl.setName( "'Y" ); «—

String expected = "Y"
String actual = vl.getName( );

~is Assert.assektEqualsé-expected, actuals
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A JUnit 4 Test Case

/** Test of setName() method, of class

Value */
@Test We want expected and
i i I l.
public void createAndsety 2°t2 to be equa
{

N -

If they aren’t, then

Value vl = new Valueq .. ..t cace should fail.

vl._setName( "Y" ); l

String expected = "Y";
String actual = vl.getName( );

~is ASsert.assektEqualsé-expected, actuals

Assertions

Assertions are defined in the JUnit class
Assert

If an assertion is true, the method continues
executing.

If any assertion is false, the method stops
executing at that point, and the result for the
test case will be fail.

If any other exception is thrown during the
method, the result for the test case will be
error.

If no assertions were violated for the entire
method, the test case will pass.

All assertion methods are static methods
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Assertion methods (1)

Boolean conditions are true or false
assertTrue(condition)
assertFalse(condition)

Objects are null or non-null
assertNull(object)
assertNotNull(object)

Objects are identical (i.e. two references to the same

object), or not identical.

assertSame(expected, actual)
true if: expected == actual

assertNotSame(expected, actual)
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Assertion methods (2)

“Equality” of objects:
assertEquals(expected, actual)
valid if: expected.equals( actual )
“Equality” of arrays:
assertArrayEquals(expected, actual)
arrays must have same length
for each valid value for i, check as appropriate:
assertEquals(expected[i],actual[i])

or
assertArrayEquals(expected[i],actual[i])

There is also an unconditional failure assertion
fai l () that always results in a fail verdict.

April 05 Prof. Ismael H. F. Santos - ismael@tecgraf.puc-rio.br

60

30



Assertion method parameters

In any assertion method with two parameters, the first
parameter is the expected value, and the second
parameter should be the actual value.
This does not affect the comparison, but this ordering
is assumed for creating the failure message to the
user.
Any assertion method can have an additional
String parameter as the first parameter. The string
will be included in the failure message if the assertion
fails.
Examples:
fail( message )
assertkEquals meSS%Qﬁ@mﬁ%Be%ted , actual)

April 05 rof. IsmaeMH. F. Santos el -110.

Equality assertions

asserteEquals(a,b) reliesonthe equals()
method of the class under test.
The effect is to evaluate a.equals( b ).
It is up to the class under test to determine a suitable
equality relation. JUnit uses whatever is available.

Any class under test that does not override the
equals() method from class Object will get the
default equals() behaviour — that is, object identity.

If a and b are of a primitive type such as int,
boolean, etc., then the following is done for
asserteEquals(a,b) :
a and b are converted to their equivalent object type
(Integer, Boolean, etc.), and thena.equals( b )
is evaluated.
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Floating point assertions

When comparing floating point types (double or
Tloat), there is an additional required parameter
delta.

The assertion evaluates

Math.abs( expected — actual ) <= delta
to avoid problems with round-off errors with floating
point comparisons.

Example:

assertEquals( aDouble, anotherDouble,
0.0001 )
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Organization of JUnit tests

Each method represents a single test case
that can independently have a verdict (pass,
error, fail).

Normally, all the tests for one Java class are
grouped together into a separate class.

Naming convention:
Class to be tested: Value
Class containing tests: ValueTest
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Running JUnit Tests (1)

The JUnit framework does not provide a
graphical test runner. Instead, it provides an
API that can be used by IDEs to run test
cases and a textual runner than can be used
from a command line.

Eclipse and Netbeans each provide a
graphical test runner that is integrated into
their respective environments.
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Running JUnit tests (2)

With the runner provided by JUnit:

When a class is selected for execution, all the test
case methods in the class will be run.

The order in which the methods in the class are called

(i.e. the order of test case execution) is

not predictable.
Test runners provided by IDEs may allow the user to
select particular methods, or to set the order of
execution.

It is good practice to write tests with are independent
of execution order, and that are without
dependencies on the state any previous test(s).
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Test fixtures

A test fixture is the context in which a test
case runs.
Typically, test fixtures include:

Objects or resources that are available for use
by any test case.

Activities required to make these objects
available and/or resource allocation and de-
allocation: “setup” and “teardown”.
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Setup and Teardown

For a collection of tests for a particular class, there
are often some repeated tasks that must be done
prior to each test case.
Examples: create some “interesting” objects to work
with, open a network connection, etc.
Likewise, at the end of each test case, there may be
repeated tasks to clean up after test execution.
Ensures resources are released, test system is in
known state for next test case, etc.

Since a test case failure ends execution of a test
method at that point, code to clean up cannot be at the
end of the method.
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Setup and Teardown

Setup:
Use the @Before annotation on a method containing
code to run before each test case.
Teardown (regardless of the verdict):
Use the @ATter annotation on a method containing
code to run after each test case.
These methods will run even if exceptions are thrown
in the test case or an assertion fails.
It is allowed to have any number of these
annotations.
All methods annotated with @Before will be run before
each test case, but they may be run in any order.
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Example: Using a file as a text
fixture

public class OutputTest
{

private File output;

@Before public void createOutputFile()

{
output = new File(...);
}
@After public void deleteOutputFile()
{
output.delete();
}

@Test public void testlWithFile()

// code for test case objective

}

apilofdTest public v beetiestRYiEhidde) c-roor 70
{
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Method execution order

createOutputFile()
testiWithFile()
deleteOutputFile()
createOutputFile()
test2WithFile()
deleteOutputFile()

Assumption: testilWithFile runs before
test2WithFile- which is not guaranteed.
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Once-only setup

It is also possible to run a method once only for the
entire test class, before any of the tests are executed,
and prior to any @Before method(s).

Useful for starting servers, opening communications,

etc. that are time-consuming to close and re-open for
each test.

Indicate with @BeforeClass annotation (can only be
used on one method, which must be static):

@BeforeClass public static void
anyNameHere()

{
// class setup code here
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Once-only tear down

A corresponding once-only cleanup method is also
available. It is run after all test case methods in the
class have been executed, and after any @ATter
methods

Useful for stopping servers, closing communication
links, etc.

Indicate with @AfterClass annotation (can only be
used on one method, which must be static):

@AfterClass public static void
anyNameHere()

{
// class cleanup code here
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Exception testing (1)

Add parameter to @Test annotation, indicating that a

particular class of exception is expected to occur
during the test.

@Test(expected=ExceptedTypeOfException.class)
public void testException()

exceptionCausingMethod();

}
If no exception is thrown, or an unexpected exception
occurs, the test will fail.
That is, reaching the end of the method with no
exception will cause a test case failure.
Testing contents of the exception message, or
limiting the scope of where the exception is expected
requires using the approach on the next slide.
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Exception testing (2)

Catch exception, and use fai I ( ) if not thrown

?ublic void testException()
e
exceptionCausingMethod();

// 1T this point is reached, the expected
// exception was not thrown.

3 fail ("Exception should have occurred™);
%atch ( ExceptedTypeOfException exc )
String expected = "A suitable error message';

String actual = exc.getMessage();
Assert.assertEquals( expected, actual );

April 05 Prof. Ismael H. F. Santos - ismael@tecgraf.puc-rio.br 75

Junit 3

At this point, migration is still underway from JUnit 3
to JUnit 4
Eclipse 3.2 has both

The Eclipse test and performance tools platform does
not yet work with JUnit 4.

Netbeans 5.5 has only JUnit 3.

Within the JUnit archive, the following packages are
used so that the two versions can co-exist.

JUnit 3: junit.framework.*

JUnit4: org.junit.*

April 05 Prof. Ismael H. F. Santos - ismael@tecgraf.puc-rio.br 76

38



Topics for another day...

Differences between JUnit 3 and JUnit 4
More on test runners

Parameterized tests

Tests with timeouts

Test suites
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