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1 INTRODUCTION

1 Introduction

JUnit is a simple test framework for building and executing unit tests. The
purpouse of this article is to show how Fuegocanbe integrated with JUnit1

to provide unit testing, either becauseyou want to build a processaround
your unit tests or becauseyou want to test a new Fuego processas it is
being developed.

There are two ways of specifying the tests to run. The �rst and more com-
mon way is to have the testswritten in Javaclasseswhich are then executed
from within Fuego.

The second approach is to create the same tests as Fuego Objects that can
then be evaluated within the JUnit framework. If your objective is to per-
form unit testsof your processcomponents then this last option is the one
you should adopt.

1For every example included in this article JUnit version 3.8.1was used.
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2 USING JUNIT

2 Using JUnit

The most simple way of integrating Fuego with JUnit is to invoke JUnit
tests from a processactivity or a Fuego Object method while writting the
tests themselfs in Javaoutside Fuego. You can then check the tests resuls
from within Fuegoand take appropriate action depending on theseresults.

2.1 Cataloging JUnit

The �rst step is to catalog the JUnit jar in Fuego. Create a new External
Resource of type Java Class Library . Name it approriately (we named it
'JUnit' ) and then add the junit.jar �le which comes with JUnit to the
library .

Figure1: CatalogJUnit jar

Next we have to catalog the JUnit classesneeded by Fuego. We have cre-
ated a new module named 'JUnit' and by right clicking o top of it we bring
up the popup menu. We selectCatalog component and then Java from it.
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2 USING JUNIT

Figure2: CatalogJUnit classes

A catalog wizar d will show up, we selectthe 'JUnit' con�guration we cre-
ated before and click 'Next'.

Figure3: SelectJUnit con�guration
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2 USING JUNIT

The wizar d then displays a list of available packagesand classesincluded
in the java library . We need only the framework package so we select it
from the tree.

Figure4: Selectnecessaryclasses

2.2 Cataloging JUnit Tests

Our Junit tests have been developed in java and have been compiled and
packaged into a jar �le 2. We need to catalog this jar �le in order to have
accessto this tests.

Our �rst step is to catalog this jar �le which includes our test classes.We
need to createa new External Resourcealso of type Java Class Library . We
named our new con�guration 'JUnit Tests'.

2The code for our simple test (SimpleT est class)is included in the appendix.
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2 USING JUNIT

Figure5: CatalogJUnit Tests

Then we needto catalog the java components included in this jar �le. Again
we right click on the module named 'JUnit' and from the popup menu we
chooseto catalog a component of type Java. A catalog component wizar d
will show up. We selectthe new 'JUnit Tests' con�guration from it.
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2 USING JUNIT

Figure6: Choosetheappropriatecon�guration

The wizar d will then display a treewith all the classesincluded in the se-
lected con�guration. In our jar �le we only have one class (SimpleT est).
We should selectall the test classeswe wish to executefrom within Fuego.

Figure7: Selectthetests
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2 USING JUNIT

2.3 Executing the Tests

We are now ready to execute the test(s) from within Fuego. The follow-
ing code will executethe speci�ed test and display the results. This piece
of code could be placed inside an activity or as a method in some Fuego
Object.

1 test = SimpleTest ()
2 testResult = run( test)
3

4 display "ERRORS: " + errorCount (testResult )
5 errorsIterator = errors (testResult )
6 while hasMoreElements (errorsIterator ) do
7 error = TestFailure (errorsIterator .nextElement () )
8 display "ERR: " + exceptionMessage (error )
9 end

10

11 display "FAILURES : " + failureCount (testResult )
12 failsIterator = failures (testResult )
13 while hasMoreElements (failsIterator ) do
14 fail = TestFailure (failsIterator .nextElement ())
15 display "FAIL : " + exceptionMessage (fail )
16 end

� The �rst line createsa new test of type SimpleT est. This is the java
component we cataloged and which contains our JUnit test.

� The second line runs the test which returns a TestResult object as
de�ned by the JUnit framework.

� Lines 4-9 display the number of errors and what each error repre-
sents.

� Lines 11-16display the number of failur esand what eachfailur e rep-
resents.

Even though the testscanbe executedin Fuegoand the results veri�ed and
processby Fuego,the testsare written in Javaoutside Fuego. We will show
now how to write your testsusing FuegoObjectsand executethem in order
to test your processfunctionality .

9



3 DEVELOPING JUNIT TESTSIN FUEGO

3 Developing JUnit Tests in Fuego

Fuego also provides a way of writting and executing your tests within
Fuego. With this approach we will write the actual tests in a Fuego Ob-
ject and we will use JUnit to executethem.

3.1 Cataloging JUnit

As with the previous approach the �rst step is to catalog the JUnit jar in
Fuego. Pleaserefer to section 2.1to catalog it.

3.2 Cataloging FuegoJUnit

In order to be able to write and execute the tests Fuego provides a jar �le
which actsasa bridge between Fuegoand JUnit providing a callback mech-
anism. This jar �le provides a FuegoTestCase class which will act as a
wrapper for the testswe develop in our Fuego Object and will allow JUnit
to use the Fuego ObjectsasTestCaseobjects.

Our �rst step is to catalog this jar �le. We need to create a new External
Resourcealsoof type Java Class Library . Wenamed our new con�guration
'JUnitBridge' as it effectively works asa bridge between Fuego and JUnit.

10



3 DEVELOPING JUNIT TESTSIN FUEGO

Figure8: CatalogFuegoJUnitBridge

Then we needto catalog the java components included in this jar �le. Again
we right click on the module named 'JUnit' in our catalog and from the
popup menu we choose to catalog a component of type Java. A catalog
component wizar d will show up. We select the new 'JUnitBridge' con�g-
uration from it.
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3 DEVELOPING JUNIT TESTSIN FUEGO

Figure9: ChoosetheJUnitBridgecon�guration

The wizar d will then display a treewith all the classesincluded in the se-
lected con�guration. In our jar �le we only have one class.Weselectit from
the treeand press'Next'.

Figure10: Selecttheclasses
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3 DEVELOPING JUNIT TESTSIN FUEGO

3.3 Creating JUnit Tests in Fuego

To createa JUnit test in Fuego we need to createa Fuego Object which will
contain the method or methods which will act as out test units. We have
created a simple Fuego Object (named 'FuegoTest') in our catalog and we
have added the following method named 'test' to it:

1 assertEquals Assert
2 using arg1 = 0,
3 arg2 = 1

Although simple, the method will representour test case.This method can
be as complex or as simple as you want. Mor eover, you could be invok-
ing databasecomponents or stored procedures in it to test if they work as
expected.

We also create a second Fuego Object named 'Tester' which will be in
charge of executing the tests and displaying the results. In this second
Fuego Object we have created a method named #executeTests() with
the following code in it:

1 test = FuegoTestCase ()
2 addTestCase test
3 using arg1 = FuegoTest ()
4

5 testResult = run( test)
6

7 display "ERRORS: " + errorCount (testResult )
8 errorsIterator = errors (testResult )
9 while hasMoreElements (errorsIterator ) do

10 error = TestFailure (errorsIterator .nextElement () )
11 display "ERROR: " + exceptionMessage (error )
12 end
13

14 display "FAILURES : " + failureCount (testResult )
15 failsIterator = failures (testResult )
16 while hasMoreElements (failsIterator ) do
17 fail = TestFailure (failsIterator .nextElement ())
18 display "FAIL : " + exceptionMessage (fail )
19 end

� The �rst line createsan instance of the FuegoTestCasebridge object
we cataloged previously in section .

� Lines 2 and 3 adds an instance of the FuegoTest object where our
test resides to the test casewe created in line 1. Note that we are
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4 GENERATING A TESTSUITE

not speciying any particular method in our FuegoTest object as the
method to be tested. By default the framework will look for a method
naemd #test() if no method is explicitely speci�ed.

� Line 5 runs the test.

� Lines 7-19are similar to the previous example. Here we display any
errors or failur esencountered during the test.

Debug Warning: Even though both approaches(hav-
ing created the test in Javaor in Fuego) work properly

in a runtime environment (either Studio or Enterprise), the sec-
ond one can not be used in Studio in debug mode.

4 Generating a Test Suite

JUnit allows you to build several tests and group them together in a Test
Suite. We will implment a TestSuite using Fuego Objectsand show how to
implement several tests in Fuego.

We �rst create a Tester Fuego Object which will be responsobleof imple-
menting, executing and displaying the tests cases. We start by adding
methods to this new Tester object. Each of these methods will represent
a test unit. Our �rst method is called #testCompany() and its code is:

1 name = "Fuego "
2 company = Company.getCompanyNamed (name )
3

4 assertNotNull Assert
5 using arg1 = company
6

7 assertSame Assert
8 using arg1 = company .companyname ,
9 arg2 = "Fuegox "

The method teststhat the #getCompanyNamed() method in the Company
Fuego Object performs correctly and answers back the right Company.

We will create a couple more of methods named #testEmployee() and
#calculateTax() so we can include them in our test suite.

We add now an #executeTests() method to our Tester object which
will createour test suite:
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4 GENERATING A TESTSUITE

1 testSuite = TestSuite ()
2

3 test = FuegoTestCase ()
4 addTestCase test
5 using arg1 = this ,
6 arg2 = "getCompanyNamed "
7 addTest testSuite
8 using arg1 = test
9

10 test = FuegoTestCase ()
11 addTestCase test
12 using arg1 = this ,
13 arg2 = "testEmployee "
14 addTest testSuite
15 using arg1 = test
16

17 test = FuegoTestCase ()
18 addTestCase test
19 using arg1 = this ,
20 arg2 = "calculateTax "
21 addTest testSuite
22 using arg1 = test
23

24 testResult = TestResult ()
25 run testSuite
26 using arg1 = testResult
27

28 displayResults this
29 using testResult = testResult

� Line 1 createsa new TestSuite object. This TestSuite is de�ned in the
JUnit framework catalogued in section 2.1.

� Line 3 createsa new FuegoTestCasebridge object which will serveas
a wrapper to our Tester Fuego Object.

� Lines 4-6add our Tester object to the FuegoTestCasewe createin the
previous line specifying the method which contains the actual test we
want to invoke. This is an optional argument. If no method is speci-
�ed then a method named #test() will be executed. If no #test()
method is presentin the Fuego Object then an error is reported.

� Lines 7-8 add the FuegoTestCasewe just con�gur ed to the test suite
we created in line 1.
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4 GENERATING A TESTSUITE

� Lines 10-15 create a second test and add it to the test suite. Note
that the Fuego Object which contains the test is the samebut we are
specifying a dif ferent method to test.

� Lines 17-22createa thir d test and add it to the test suite.

� Line 24createsthe TestResult object which will contain the results of
our test suite.

� Line 25-26run the test suite.

� Line 28-29display the results by invoking the #displayResult s()
method (seebelow).

Finnally, we need to implement the #displayResults () method, also in
our Tester object,which displays the number of errors and failur esencoun-
tered during the test. Our implementatin is the following:

1 if wasSuccessful ( testResult ) then
2 display "Success "
3 else
4 display "Failed "
5 end
6

7 display "ERRORS: " + errorCount (testResult )
8 errorsIterator = errors (testResult )
9 while hasMoreElements (errorsIterator ) do

10 error = TestFailure (errorsIterator .nextElement () )
11 display "ERR: " + exceptionMessage (error )
12 display trace (error )
13 end
14

15 display "FAILURES : " + failureCount (testResult )
16 failsIterator = failures (testResult )
17 while hasMoreElements (failsIterator ) do
18 fail = TestFailure (failsIterator .nextElement ())
19 display "FAIL : " + exceptionMessage (fail )
20 display trace (fail)
21 end
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A SIMPLETESTCLASS

A SimpleT est class

The following is the code used for the SimpleTest class.

1 package fuegox .junit .tests ;
2

3 import junit .framework . TestCase ;
4

5 public class SimpleTest extends TestCase {
6

7

8 public SimpleTest ()
9 {

10 }
11

12 protected void runTest () throws Throwable
13 {
14 assertEquals (1, 0);
15 }
16 }
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