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Teste Unitario

Imagine se um avido so6 fosse testado apés
a conclusédo de sua construcao....

Seria um desastre....
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Teste Unitario

Oqueé?
O teste unitario é uma modalidade de testes que se
concentra na verificagdo da menor unidade do projeto de
software. E realizado o teste de uma unidade l4gica,
com uso de dados suficientes para se testar apenas a
I6gica 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 cddigos mal escritos.
Caddigo testado é mais confiavel.
Permite alteracdes sem medo(coragem)
Testa situacdes de sucesso e de falha.

Resulta em outras praticas XP como : Cédigo
coletivo, refatoracao, integracdo 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

SuaClasse1
ClasseTeste1
Fatributol - string 4

[etrioutoz | string I
+tAetodol () +testvalor! ()

ClasseTeste2 .
TesteSuite(All Teste)
SuaClasse2
1]

+testvWalorl

= ]
Fatributol : string e
Fatributoz @ string +Hestvalor2() [+suite) ]

+rhAatodol () e
==<Teste Suiter>
e e LS - Integragdio Continua
SuaClasse3 - Pequenas Versdes

Fetributod - string Hestvalor2]

[atributa : string =<Teste Case>> [9

+MAEtodol () - Teste Unitario

- Critério de Aceitagio
- Refatoragao

E possivel aplicar e
os tradiocinais
testes de regresséo

=< Classe Java>>
- Propriedade Coletiva
- Padries de Projeto
-Design Simples
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Teste Unitario

Quando fazer?

No inicio - TDD
Primeiro projetar e escrever as classes de testes,
depois as classes com regra de negdcios

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(homologacao) é feito junto ao cliente.
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Teste Unitario

O 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 os 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, s6 faca o teste caso haja
validacéo de dados.

Achou um bug? Nao conserte sem antes escrever um
teste que o pegue (se vocé nao o fizer, ele volta)
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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
execucdo de testes de unidade em codigo Java
= Uma API para construir os testes
= Aplicacoes para executar testes
= A API
= Classes Test, TestCase, TestSuite, etc. oferecem a
infraestrutura necessdria para criar os testes
= Métodos assertTrue(), assertEquals(). fail(). etc. sdo
usados para testar os resultados
= Aplicacao TestRunner
= Roda testes individuais e suites de testes
= Versoes texto, Swing e AWT
= Apresenta diagnostico sucesso/falha e detalhes
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Para que serve?

= 'Padrdo’ para testes de unidade em Java
® Desenvolvido por Kent Beck (XP) e Erich Gamma (GoF)
= Design muito simples
= Testar é uma boa prdtica, mas é chato; JUnit torna
as coisas mais agraddveis, facilitando
= A criagdo e execucdo automadtica de testes
= A apresentacdo dos resultados
= JUnit pode verificar se cada unidade de cédigo
funciona da forma esperada
= Permite agrupar e rodar vdrios testes ao mesmo tempo
= Na falha, mostra a causa em cada teste
= Serve de base para extensoes

April 05 Prof. Ismael H. F. Santos - ismael@tecgraf.puc-rio.br 15

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 version is 4.4, available from 2008
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.

April 05 Prof. Ismael H. F. Santos - ismael@tecgraf.puc-rio.br 20

10



JUnit- Arquitetura das Classes

Test Composite;GComponent

run( TestRe sull <

TestCase TestSuite

Template Method run(TestResult) run(TestResult) [
runToct) addT5i(T es) L=t

sattip]
tearliownf] Composite: Leaf
Collecting Parameter fhame Pluggahle Selector

1

runTe=()

Fonte: Manual do JUnit (Cooks Tour)
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Como usar o JUnit?

Ha varias formas de usar o JUnit. Depende da
metodologia de testes que estd sendo usada
Cadigo existente:

precisa-se escrever testes para classes que ja foram
implementadas

Desenvolvimento guiado por testes (TDD):

c6digo novo so é escrito se houver um teste sem
funcionar

Onde obter?
Www.junit.org
Como instalar?

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

April 05 Prof. Ismael H. F. Santos - ismael@tecgraf.puc-rio.br 22

11



MA-JUNIT
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JUnit para testar codigo existente

Exemplo de um roteiro tipico
I. 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 xxx(args) a ser testado defina um

método public void testXxx() no test case

= SuaClasse:
"public boolean equals (Object o) { ... }

= SuaClasseTest:
" public void testEquals() {...}

= Sobreponha o método setUp(), se necessdrio
= Sobreponha o método tearDown(), se necessdrio
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JUnit 3.8 — Como implementar

= Dentro de cada teste, utilize os métodos herdados da
classe TestCase
= assertEquals(objetoEsperado, objetoRecebido).
= gssertTrue(valorBooleano), assertNotNull(objeto)
= assertSame(objetoUm, objetoDois), fail (). ...
= Exemplo de test case com um setUp() e um teste:
public class CoisaTest extends TestCase {
// construtor padrio omitido
private Coisa coisa;
public woid setUp() { coisa = new Coisa("Bit"); }
public woid testToString () {

assertEquals ("<coisa>Bit</coisa>",
coisa.toString()) ;
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JUnit 3.8 — 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 3.8 — Funcionamento

O TestRunner recebe uma subclasse de
TestCase o
junit.framework.TestCase

L Usa reflection (Cap 14) para achar métodos
tearDown() ;
Cada método testXXX(), executa:
? 1. o método setUp()
MeuTestCase 2.0 pr?prlo método testXXX()
3. 0 método tearDown()

setUp() L .
testXXX() O test case ¢ instanciado para executar um
testYYY() método testXXX() de cada vez.
tearDown() As alteracdes que ele fizer ao estado do objeto

ndo afetardo os demais testes
Método pode terminar, falhar ou provocar excecgao
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Junit — Analisando o Resultado

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

Sucesso

]
Falha
]

excecao
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Exemplo: um test case

package junitdemo; Construtor precisa ser
publico, receber String

import junit.framework.*; name e chamar

import java.ioc.IOException; super (String name)

(JUnit 3.7 ou anterior)
public class TextUtilsTest extends TestCase {

public TextUtilsTest (String name) { «

super (name) ; - Método comega com "test"
} ‘//‘// e é sempre public void
public void testRemoveWhiteSpaces () throws IOException {
String testString = "one, ( two | three+) , "
"(((four+ |\t five)?\n \n, six?";
String expectedString = "one, (two| three+) "+

", (((four+|five)?,six?";
String results = TextUtils.removeWhiteSpaces (testString) ;
assertEquals (expectedString, results);
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Exemplo: uma classe que faz o teste
passar

package Jjunitdemo;
import Jawva.ic.*;

public class TextUtils {

public static String removeWhiteSpaces (String text)
throws IOException {
return "cone, (two| three+) , (( (four+|five) ?,six?";

}

= O teste passa... e dai? A solucdo esta pronta? Nao!
Tem dados duplicados! Remova-os!

= Escreva um novo teste que faca com que esta solucao
falhe, por exemplo:

String test2 = " a b\nc "e
assertEquals ("abc", TextUtils.removeWhiteSpaces (test2)) ;
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Exemplo: Outra classe que faz o teste
passar

package junitdemo;
import java.io.*;

public class TextUtils {

public static String remcveWhiteSpaces (String text)
throws IOException {
StringReader reader = new StringReader (text) ;
StringBuffer buffer = new StringBuffer(text.length()) ;

int <;
while( (¢ = reader.read()) '= -1) {
if (e == '|le=='\n'||le ="\r'|| e =="\f'||ec =="\t") {
; /* do nothing */
} else {
buffer.append( (char)e);
}
}
return buffer.toString() ;
}
}
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Exemplo: como executar

= Use a interface de texto
® java -cp junit.jar junit.textui. TestRunner
junitdemo.TextUtilsTest
= Ou use a interface grdfica
® java -cp junit.jar junit.swingui. TestRunner

junitdemo.TextUtilsTest LT
= Use Ant <junit> amrmren [5] |B]
= tarefa do Apache Ant i Rutuag ciassos ovaryrin
. [
® Ou forneca um main(): e trn o0

TestSuite suite = ' testRemoveiVhiteSpar es

new TestSuite (TextUtilsTest.class) | |[Siruuesl] & TestHisrarchy
junit. textui.TestRunner.run (suite) ; T

public static woid main (String[] args) { Junitderm o TS Test ‘

[T—T0]

[Firishes: 0.06 seaonds it
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TestSuite

= Permite executar uma colecdo de testes
= Método addTest(TestSuite) adiciona um teste na lista

= Padrdo de codificacdo (usando reflection):

= retornar um TestSuite em cada test-case:
public static TestSuite suite() {
return new TestSuite (SuaClasseTest.class) ;

}
= criar uma classe AllTests que combina as suites:

public class AllTests {
public static Test suite() {

Pode incluir TestSuite testsSuite =

mﬂmssdm?“\\\‘ new TestSuite ("Roda tudo") ;
testsuite.addTest (pacote.AllTests.suite()) ;
testSuite.addTest (MinhaClasseTest.suite()) ;
testsSuite.addTest (SuaClasseTest.suite()) ;
return testsuite;
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Fixtures

= Sdo os dados reutilizados por vdrios testes

public class AttributeEnumerationTest extends TestCase {
String teststring;

String[] testArray; -

AttributeEnumeration testEnum; Fixture
public void setuUp () {
testString = " (alpha|beta|gamma)";
testArray = new Stringl[]l{"alpha”, "beta”, "gamma"}
testEnum = new AttributeEnumeration(testArray) ;

}
public wvoid testGetNames () {

assertEquals (testEnum.getNames () , testArray) ;
}

public wvoid testTostring() {
assertEquals (testEnum. toString (), testsString) ;
}

(..n)

= Se 0os mesmos dados sdo usados em vdrios testes, inicialize-os no
setUp() e faca a faxina no tearDown() (se necessdrio)

= Ndao perca tempo pensando nisto antes. Escreva seus testes.
Depois, se achar que ha duplicacao, monte o fixture.
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Teste situacoes de falha

= E tdo importante testar o cendrio de falha do seu
codigo quanto o sucesso

= Método fail() provoca uma falha
= Use para verificar se excecoes ocorrem quando se espera
que elas ocorram

= Exemplo

public wvoid testEntityNotFoundException() {

resetEntityTable(); // no entities to resclve!

try {
// Following method call must cause exception!
ParameterEntityTag tag = parser.resoclwveEntity("bogus") ;
fail ("Should have caused EntityNotFoundException!");

} catch (EntityNotFoundException e) {
// success: exception occurred as expected

}
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JUnit vs. assercoes

= Afirmacoées do |2SDK [ .4 sdo usadas dentro do cédigo

* Podem incluir testes dentro da légica procedural de um programa

if (i%3 == 0) {
doThis () ;
} else if (i%3 == 1) {
doThat() ;
} else {
assert i%3 == : "Exrro interno!";

}
= Provocam um AssertionError quando falham (que pode ser
encapsulado pelas excecées do JUnit)
= Afirmacoes do |Unit sdo usadas em classe separada (TestCase)
= Ndo tém acesso ao interior dos métodos (verificam se a interface
dos métodos funciona como esperado)
= Afirmacdes do |2SDK|.4 e JUnit sdo complementares
= JUnit testa a interface dos métodos
= assert testa trechos de légica dentro dos métodos
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LimitacOes do JUnit

= Acesso aos dados de métodos sob teste

= Métodos private e variaveis locais ndo podem ser

testadas com [Unit.

* Dados devem ser pelo menos package-private (friendly)
= Solucoes com refatoramento

» [solar em métodos private apenas codigo inquebravel

» Transformar métodos private em package-private

= Desvantagem: quebra ou reducdo do encapsulamento

= Classes de teste devem estar no mesmo pacote que as classes
testadas para ter acesso

= Solucdo usando extensdo do [Unit (open-source)
= JUnitX: usa reflection para ter acesso a dados private
= http://www.extreme-java.de/junitx/index.html
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Usando Eclipse .......
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Criando a classe de teste no Eclipse

latform

Source Refactor Mawigate Search Project Run wWindow  Help

&G -0 - | HEE ™| L - E s
[J] Caleulo.java |

package processos:|
import junit.framework.TestCase:

~=public class CalculoTest extends TestCase {

- public void testExecutacaleulo()
//Define os wvalores a serem calculados e testados
float PassaValorl = 10;
float FPassaValorz = 5;
float RetornoEsperado = 15:
/¢/Dispara o métods "Executacalculo” da classe "Caloulo” & armazens

ffresultado em wn variavel
float RetornoFeito = Caleculo.ExecutaCalculo (PassaValorl, PassaValor2):
/fCompar=a o valor retornado com o gue era esperado

assertEcquals (RecornoEsperado, RetornoFeito, 0) ;

Lt}
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Sua Classe a ser testada

(=

ul ava - E

pse Platform

Source Refactor Mawigate Search  Project Run  Window  Help
|3 -0 - - |- | &=

[J] *calculoTest. java

#} package processos

~public class Caloculo
e public static Float ExecutacCalculo (float Valorl,float Valorz)
£

float Soma = Walorl +WValorz:

return Soma:

]

April 05
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Rodando o teste em modo gréafico

CalculoTest.java - Eclipse Platform

Source Refactor Mavigate Search Froject | Run Window Help

= | %% - - @ - | 0% 4 & - © Togdle Line Ereakpoint Chrl+Shift+B |
© Toggle Method Breakpoint

B CalculoTest, £3 [9] calculo.java

% Toagle Watchpaint
s Skip All Breakpoints
41 Add Java Exception Breakpoirk...

# package processos:
import junit.framework.Tes

wpublic class CalculoTest e #Add Class Load Breakpoirt. ..
- public void testExecut
//Define os valore ‘<% RunLastLaunched Cerl+F11
fleoat PassaValorl . Debug Last Lsunched Fi1
float PassaValorz
float RetornoEsper Run History ¥
//Dispara o método 5 1 Java Applet
Jiresultado em um Run... S 0a0a dopliciion
float RetornoFeito .
Diebug Histary * 70 3 JUnit Plug-in Test
//Compara o valor Tikiic fe -
assertEgquals (Retor Dabie
¥ & 5 Run-time Workbench
& Irispect G H-5hiFE-T
i Wiy Chrlshift D
QE-ccite Chrll
Step intn Seleckion
43, External Tools 4
Ex| 1
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Resultado em caso de SUCESSO

se Platform

£ Java - CalculoTe
Fle Edt Sowcs Refactor Navigate Search Froject Run Window Help

a0 |G |®s | 4B |
dfulunit 53 Package Explorer |

Finished after 0,016 seconds = package processos: 1
|, o8 import junit.fremevork.TestCase:
fl

Runs: 11 B Errors: 0 B Failures: 0

pPFailures DT:H\erar(hy‘

v

A & |

] caledofeva |

wpublic class CalculoTest extends TestCase {
=  public void testExecutacalcula() {
//Define os valores a serem calculados e testados
float PassaValorl = 10:
float PassaValorZ = 5;
float RetornoEsperado = 15;
//Dispara o métods "ExecutaCaleulo” da classe "Calculo” e armazena
//resultado enm wm varigvel
float RetornoFeito = Calculo.ExecutaCaleulo [PassaValorl,PassaValor?) :
//Compara o valor retornado com o que era esperado
assertEquals (RerornoEsperado, RetornoFeito,0) ;

= Fallure Trace

| )
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Resultado em caso de FALHA

= Java - CalculoTest.java - Eclipse Platform

File FEdt Source Refactor Nawigate Search Project

Iri- e #-0-4- | Bae- @] 4 8-

R Window  Help

5[ @

g Unit 32 Package Explorer ‘ Jb

N R =l D

4] Calculo java ‘

Finished after 0,016 seconds

processos;

Runs: 1]1 @ Errors: 0

Hisrarchy |

poFaiures

O Failures: 1

import junit.frameworik. TestCase;

BtestEvecutaCalelln - processos. CaleulnTest

float PassaWValorl = 10;
float PassaWValorz = 6&;
float RetornoEsperado =

1s:

//resultado em uw varidwel
float Retornofeito = Calculo.ExecutaCaleulo(PassaValorl
//Compara o valor retornado com O que era esperado
assercEquals [RetornoEsperado, RetornoFeico,0)

~vpublic class CalculoTest extends TestCase {
- public void testExecutacaloculo() (
//Define os valores a serem calculados e testados

//Dispara o método "Execuracaleulo” da classe "Caleulo™

e
= Failure Trace e
junit, Framework. AssertionFaledError: expected: <150 but was: <16.0
at processos. CalculoTest. testExecutaCaleulo(CaleulaTest java: 147
at sun.reflect. MativeMethodAccessorlmpl invokeD{Native Method)
at sun.reflect, MativeMethodAccs invake(hat cessarlmpl 4] | »
= at sun.reflect, DelegatingMethodAccessorImpl. invoke{ DelegatingMet hodAcce: = =
&l console 5 % |58 ]t
<terminated> CalculaTest [1Unit] CtyBorland) JBuilder2005tjdk1 . 41bintjavaw.exe (11/09/2005 23:38:49)
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Fle Edit Source Refactor Mawigate Search Project Run Window Help
[ Praject = = -
Close Crl+F4 H Package 4] Caleulo java 52
Close Al Chrl+Shift-+F4 H
(& dlass package processos:
| [ (Gt 45 AV Interface
Tpublic class Calculo {
Save As...
47 Source Falder -l public static float ExecuraCalcule (flo:
L Chrl+SHifEHS [ Folder f
Revert % Fle float Soma = Valorl +Valor2:
Fove... - JUnit Test Case i A
Rename. .. F2 ;
Refresh F5 }
oy it Chrl 4P
Swiitch Workspace. .,
Open External File...
(45 Impart. ..
2 Export .. 2\eclipseipluginsiorg.junit_3.8. 1}jur
Properties Alb+Enter
1 CalculoTest,java [Balstinjprocessos]
2 Calculo.java [Boletin/processos]
3 NotasTestd.java [Boletinjprocessos]
4 NotasTest,java [Boletin/processos]
Exit
£l |
T
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Automatizando criacdo dos TestCases

Select a wizard

Create a JUnit Test Case

culo (£lo:

4]
Triedipse-SDK-3.0.1-

wizards:

- (% lava Project
5 Plug-in Project
[ ]
B2 Java
& Class
€% Interface
(3% Java Project
H¥ Package
-4a¥ Source Folder
= Java Run/Debug
=-E= Unik

= JUnik Test Suite
-2 Plug-in Development
[ (= Simple

2

< Back I Next > I FEimishy

Cancel

April 05
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Automatizando criacdo dos TestCases

E—

wa

a
a

a

[idki.4]

jar - Cileclipse-SDK-3.0,1-4

April 05

New JUnit Test Case 5

Junit Test Case

Select the name of the new JUnit test case, Vou have the options to specify
the class under test and on the next page, ko select methods to be kested,

=

Source Folder: | Boletin

Package: [processas

Browse. .. |
Browse. .. |

MName: | Calculo2Test

Superclass: | junit. Framework. TestCase

which method stubs would vou like to create?
I public static void main{Stringl] args)

I~ fidd Testrunne: statement for: [swina ul =]
I sstUn(y
I tearDownd
I construckord)

Browse, .. I

Class Under Test: | processos.Calculo

Browse. I

culo (Eloat Valc

22

< Back | et = I Finish

Cancel
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Automatizando criacdo dos TestCases

New JUnit Test Case

Test Methods

Select methods For which test method stubs should be created.
aCaleoulo (£1c

Valorz;
Available methods:

©  caoo
5

Select all
Deselect all

jdki.4]
ar - Chedipse-5Dk-

1 method selected,

™ Creste final method stubs
" create tasks for generated test methods

<Back wet = [ Emsh | cancel
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Automatizando criacdo dos TestCases

Eclipse Platform =

S 5 [ @ loave  [Res
0

=

davigate Search Project Run Window  Help

T | EHE- | @] S R

T Created on 16/08/2005

] |+ TODO To change the template for this generated file go to i
+ Window — Preferences — Java — Code Style — Code Templates

"

Ppackayge processos;

import junit.framevork.TestCase:

sy
a + @author Mancel Pimentel
&
Y]  * TOPO To change the template for this generated type comment go to =
* Windaw - Preferences - Java - Code Styls - Code Tewplates
bt

=public class CalculoZTest extends TestCase {

ki 4]

- Crlsclips public void testExecutaCaleula() {
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Outros Exemplo de teste

se Platform

Source  Refactor Mavigate Search Project Run Window Help

G H-0-Q%- BB @] 48 |E -5

i package processos: i

wpublic class Calculo {
ke public static hoolean NomeValido(String vNome] {
if (vlNome.length()> 10) {
return true:
3
else {
return false:

}
= public static float ExecutaCalculo (fleat Valorl,fleat Valorz)
float Soma = Valorl +Valorz:
return Soma:

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

4 off
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Outros Exemplo de teste

se Platform

File Edit Source Refactor MNavigate Search Project Run Window Help

/i = |- 0 - Q- | EE- @ o e

Mackage Explorer| = | m Caloulo.java (E] werificaNomeTest.java 2 m CalculoTesteMultiplicacao. java

Finished after 0,016 seconds Il |Q® ’JE i package processos;

Runs: 1/1 B Errors: 0 B Failures: 1 import junit.fremework.TestCase:

mFailures | [faHierarchy

=] ET_‘ processos. YerificahomeTest

Tpublic class VerificaNomeTest extends TestCase {

public void testMNoweWValido() {
boolean b = Calculo.NomeValido|("Manoel™) ;
assertTrue ("Nome Invalido",b):

= Failure Trace

uni, framesork, AssertionF siledErrar: Nome Invlido

at processos. erificalomeTest. testhomealidalVerifical
at sun.reflect. MativeMethodAccessorTmplireoke0(Mativ
at sun, reflect.MativeMethodAccessarImplinvoke(Mative
at sun. reflect. DelegatingMethodAccessarImpl.invoke{De
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Criando Test Suite para rodar varios

test cases

£ %

T e P
=

Select a wizard

5 IUnik Test Case

* A
* Create a JUnit Test Suite [
g | |
W
Lo Wizards:
pack (3% Java Project =]
e s 5 Plug-in Praject
impe E cvs
== Java
SR L& Class
t e & Interface
it (3% Java Project
* 1q H¥ Package
n ~fp* Source Folder
= (2= Java Run/Debug
~publ =122 IUnit

Lo

sclips (= Flug-in Development
[+-[E= Simple =
iz
E consale ceack [ mest= | Firiish Cancel
Console
|
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Criando Test Suite para rodar varios

test cases

=

[3] Caleulo =
New JUnit Test Suite
pacl
JUnit Test Suite
~pub. Creste anew JUnit Test Suite class For a package
-
Source Falder: | Boletin
jdk1.4] I
ar - Ci\eclipss Package: [ processos
Test suite: [ AiiTests
Test Classes ko include in Suite:
© calculoTest Select Al I
-
@ calculoTesteMultiplicacan T
@ verificablomeTest 4”588(
3 classes selected
pr— = ‘would you like to create a method stub For main?
I™ public static void mainStringl] args)
™ Add TestRunner statement For Itext u |
=l consale
SEHIinate <Back | weis |[ Fnsh | cancel |
30.0
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Criando Test Suite para rodar varios

test cases

#= Java - AllTests.java - Eclipse Platform

File Edt Source Refactor Navigate Search Project Run Window Help

Iti-Glals-0 -0 |[ae-|dy | 98 [P -6 06 o =1
g unit B2 Package Explnrer‘ = 5| 4] calculo java M |
Finished after 0,062 secands L9 ‘QD gg - package processos: ;l

mPFaiures ||k Hisrarchy

Runs: 33 B Errors: 0  Failures: 2

B 7isis: slass suTsas |

»import junit.fremework.Test:[]

A public statiec Test suite() {

- fa] Test for pracessas
-] processos. CalculoTast
-] testExacutaCaleulo
=) processns. CalculaTestetultiplicacan
] testExecutacaleuls
=1 Ef] processos.erificatiomeTest.
2] testhomevalido

= Failure Trace

TestSuite suite = new TestSuite("Test for processos"):
/F§0Unit-BEGING

suite.addTestiuite (CaleuloTest.class) ;
suite.addTestSuite (CalouloTesteMultiplicacao.class) ;
suite.addTestSuite (VerificalomeTest. oclass) ;
/F§0Unit-END§

return suite;|

i

S

0 furit, Framewark, AssertionF alledErrar: expec
at processos, CalculoTest testExecutaCaloul

ted: < 15,0 but
Io{CalculoTest jar

= at sun.reflect NativeMsthodactessorTmpl. invoke0(Native Me ¥;
= at sun.reflect. NativeMethodaccessormpl. invole(NativeMet! [7] g
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JUnit 3.8

- Qutros Métodos

de Testes

assertEqua
Testa igu

Is
aldade entre dois objetos(esperado x retornado)

assertFalse()
Testa Retorno booleano FALSO

assertTrue(
Testa Re

)
torno booleano VERDADEIRO

assertNotNull()

Testa se

um valor de um objeto NAO estad NULO

assertNull()

Testa se

April 05

um valor de um objeto esta NULO
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JUnit 3.8 — métodos setUp() e
tearDown()

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

package processos;
import junit.framework.TestCase;
wpublic class CalculoVariosTest extends TestCase |
float PassaValorl:
float PassaValori;

- protected void setUpi(){
PassaValorl = 10;
PasssaValorz = 5; 1}

= public void testExecutalalculo() {

float RetornoEsperado = 15;
float RetornoFeito = Calculo.ExecutaCalculo (PassaValorl,PassaValorl)
assertEquals (RetornoEsperado, RetornoFeito,0) i
e public void testMultiplicaWValores()] {
float RetornoEsperado = 60;

assertEquals (RetornoEsperado, FetornoFeito,0) ;)
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float RetornoFeito = Calculo.MultiplicaValores (PassaValorl,PassaValora);

Técnicas complementares

E importante também, ser aplicado tipos de testes
como:

Teste de Performance,
Teste de Carga,

Teste de estresse,
Teste de aceitacao, etc.
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MA-JUNIT
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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( );

Assert.assertEquals( expected, actual );
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A JUnit 4 Test Case

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

*/

Identifies this Java method
@Test D

as a test case, for the test runner

public void createAndSetName()
{

Value vl = new Value( );

vl.setName( Y™ );

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

Assert.assertEquals( expected, actual )

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

59

A JUnit 4 Test Case

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

@Test

public void createAndSetName()

{
Value vl = new Value(); Obijective:

L setn ey - confirm that setName

v1-sethame( )i saves the specified name in
String expected = "Y"; the Value object
String actual = vl.getName();
Assert.assertEquals( expected, actual );

¥
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A JUnit 4 Test Case

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

@Test
public void createAndSetName()
{
value vi = new ValueQ:  fopack to see that the

Value object really

vl._.setName( 'Y ); )
did store the name

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

Assert.assertEquals( expected, actual );
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A JUnit 4 Test Case

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

@Test
2ublic void createAndSetName() We want expected and
I l.
Value v1 = new Value( ); el aey] 1D R I
vl._setName( "Y" ); If they aren’t, then
the test case should fail.
String expected = "Y";
String actual = vl.getName( );
Assert.assertEquals( expected, actual );
¥
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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:
assertkEquals(expected, actual)
valid if: expected.equals( actual )
“Equality” of arrays:
assertArrayeEquals(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 fail ()
that always results in a fail verdict.
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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 )
assertEquals( message, expected, actual)
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Equality assertions

assertequals(a,b) relies onthe 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 assertEquals(a,b)

a and b are converted to their equivalent object type
(Integer, Boolean, etc.), and then a.equals( b ) is
evaluated.
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New assertions

JUnit 4 adds two assert() methods for comparing arrays.

These methods compare arrays in the most obvious way:
Two arrays are equal if they have the same length and
each element is equal to the corresponding element in the
other array; otherwise, they're not. The case of one or both

arrays being null is also handled.
public static void
assertEquals(Object[] expected, Object[] actual);

public static void
assertEquals(String message, Object[] expected,
Object[] actual);
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Floating point assertions

When comparing floating point types (double or
float), there is an additional required parameter del ta.

The assertion evaluates
Math.abs( expected — actual ) <= delta

to avoid problems with round-off errors with floating point
comparisons.

Example:
assertkEquals( abDouble, 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):

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.

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.
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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 testiWithFile() {
// code for test case objective

}

@Test public void test2WithFile() {
// code for test case objective

}
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Method execution order

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

Assumption: testlWithFile runs before
test2WithFile- which is not guaranteed.

o O~ WDN P
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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 @QAfterClass 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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Example

// This class tests a lot of error conditions, which
// Xalan annoyingly logs to System.err.This hides System.err
// before each test and restores it after each test.

private PrintStream systemErr;

@BeforeClass protected void redirectStderr() {
systemErr = System.err; // Hold on to the original value

System.setErr(new PrintStream(new
ByteArrayOutputStream()));
}

@AfterClass protected void tearDown() {
// restore the original value
System.setErr(systemErr);
}
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Exception testing (1)

Add parameter to @Test annotation, indicating that a
pharticular class of exception is expected to occur during
the test.

@Test(expected=ExceptedTypeOfException.class)
?ublic 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 in JUNIT 3.8

Catch exception, and use fail ( ) if not thrown

public void testException()
try
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 );
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Ignoring a test

The @Ignore annotation tells the runner to ignore the test
and report that it was not run. You can pass in a string as a
parameter to @Ilgnore annotation that explains why the test
was ignored.

E.g. The new JUnit will not run a test method annotated
with @Ignore(“Database is down”) but will only report it.

// Java doesn"t yet support the UTF-32BE and UTF32LE encodings

@Ignore(“Java doesn"t yet support the UTF-32BE™)

@Test public void testUTF32BE(Q)

throws ParsingException, 10Exception, XIncludeException {
File input = new File("data/xinclude/input/UTF32BE.xml"");
Document doc = builder.build(input);
Document result = XlIncluder.resolve(doc);
Document expectedResult = builder.build(

new File(outputDir, "UTF32BE.xml'"));

assertEquals(expectedResult, result);
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Timing out a test

You can pass in a timeout parameter to the test annotation
to specify the timeout period in milliseconds. If the test
takes more, it fails.

E.g. A method annotated with @Test (timeout=10) fails if it
takes more than 10 milliseconds.

@Test(timeout=500)

public void retrieveAllElementsInDocument() {
doc.query('//*");

}
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Compatibility between JUNIT3.8 e 4

JUnit4Adapter enables compatibility with the old runners
so that the new JUnit 4 tests can be run with the old
runners. The suite method in the diagram above illustrates
the use of JUnit4Adapter.

package example.junitold:

import junit.framework.TestCase:

lass »

public class LibraryTest extends TestCase ( 1 Class

public void testBookAvailableInLibrary(j{( 2 Ofd]
Librery library = new Library(): e
boolean resulc =
library.checkivailabilicyByTicvle ("Webster's Dictionary™):
assertEguals ("Our Library should have the standard Dictionary”,
true, 3. Use one of the several assert methods available
cesulc)

)
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Running JUnit4 tests with JUnit3.8 runner

Use a normal class and not extend from
junit.framework.TestCase.

Use the Test annotation to mark a method as a test
method. To use the Test annotation import org.junit. Test
Run the test using JUnit4TestAdapter. If you want to learn
more about JUnit4TestAdapter, keep reading ahead.

Alternatively, you can use the JUnitCore class in the
org.junit.runner package. JUnit 4 runner can also run tests

—— written using the old JUnit. To run the tests using the

JUnitCore class via the command line, type:
java org.junit.runner.JUnitCore LibraryTest
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Running JUnit4 tests with JUnit3.8 runner

package example, junit4;

import org.juniv.Test; 1 fmpeort Test annotation
import static org.junic.Asserc.assertEquals; 2 Import st assertEquals
import junit.rramework.JUnitd4Testidapter; 3. Import JUnityTest Adapter

public class LibraryTest{ 4- To declare a method as a test method

wse the '@Test’ annotation

=t publiec void bookivailableInLibrarcy(){

Library library = new Library():

hoolean result = library.checkivailabilityByTitle ("Webster's Dictionacy™):

assertEquals("Our Library should have the standard Dictionary”,
true,
result);

5. Ure one of the assert methods
}

public static junic.framework,Test suite() (

return new JUnitd4TestAdapter (LibraryTesc.class):
') 6. JUnitgTest Adapter i required to run JUnity tests with the old
3 Jurut runner
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Exercicios:

A classe Valores é capaz de armazenar até 10 valores inteiros positivos (v >
0). Esta classe deve implementar a seguinte interface
interface ValoresITF{

boolean ins(int v);//insere um valor

int del(int i); // remove/retorna valor indice i

int sizeQ); // retorna qtdade valores armazenados
double mean(); // retorna média valores armazenados
int greater(); // retorna maior valor armazenado

int lower(); //retorna o menor valor armazenado

0 método ins retorna true se o valor pode ser inserido

Os método del retorna o valor removido ou -1 se a lista esti vazia
0 método mean retorna O se a lista esta vazia

Os métodos greater e lower retornam -1 se a lista estd vazia

Determine um conjunto de casos de teste para esta classe.
Defina uma classe de teste para a classe Valores.
Implemente a classe Valores.

Verifiqgue a cobertura dos testes incrementando-os para garantir cobertura de
condi¢&o quando for o caso.

Execute os testes e verifique os resultados.
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Solucao

import junit.framework.TestCase;

public class testValores extends TestCase {
private Valores val;
protected void setUp() throws Exception {
super.setUp();
val = new Valores();
val.ins(5);
val.ins(12);
val.ins(1);
val.ins(30);
val.ins(152);
val.ins(6);

public void testins() {
assertEquals(false,val.ins(-10));
assertEquals(false,val.ins(0));

public void testDel() {

assertEquals(5,val.del(0));
assertEquals(6,val.del(4));
assertEquals(-1,val.del(4));
assertEquals(1,val.del(1));
assertEquals(12,val.del(0));
assertEquals(30,val.del(0));
assertEquals(152,val.del(0));
assertEquals(-1,val.del(0));

}
public void testMean() {

assertTrue(Math.round(34.3) ==
Math.round(val.mean()));

assertTrue(Math.round(0.0) ==
Math.round((new Valores()).mean()));

public void testGreater() {
assertEquals(152,val.greater());

val.ins(2);
assertEquals(7,val.size(); assertEquals(-1,(new Valores()).greater());
valins(3); }
rtEquals(8,val.si B . .
3;?;;5(;; 5(8,val.size() public void testLower() {
assertqu'Jals(Q val.size()); assertEquals(1,val.lower());
val.ins(5); ' ’ assertEquals(-1,(new Valores()).lower());
assertEquals(10,val.size()); }
assertEquals(false,val.ins(11));
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