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Chapter 1: Introduction to Objecteering/UML Test Designer

Introduction

Overview
Welcome to the Objecteering/UML Test Designer module!
Objecteering/UML Test Designer consists of two modules:
¢ The Objecteering/UML Test Designer module
¢ The Objecteering/UML Tests for Java/EJB module

The Objecteering/UML Test Designer module is used to generate a test model
from the model of your application and then to define test cases and test suites.
This module is not subject to an Objecteering/UML license.

The Objecteering/Tests for Java/EJB module allows the generation, compilation
and execution of tests. This module requires a license.

The Objecteering/UML Test Designer module is designed to facilitate the definition
of tests directly from your model. A certain level of knowledge in Java code
generation and UML is presumed, and you must be familiar with the
Objecteering/lUML environment, as detailed in the following user guides:

+ Objecteering/Administrating Objecteering Sites
+ Objecteering/UML Modeler
+ Objecteering/Java

Chapter 3 of this user guide, "First Steps", provides the user with a step-by-step
demonstration of the workings of the Objecteering/UML Test Designer module.
We also recommend that all users try out the general "First Steps" project,
detailed in the Objecteering/Introduction user guide, in order to get to know the
various general functions of the Objecteering/UML tool.
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Functions of the Objecteering/UML Test Designer module
Using the Objecteering/UML Test Designer module, it is possible to:
+ create a test suite from your test model:
+ select in your model those classes which are to be tested
¢ select in your model those classes which are to be stubbed
+ define a test model made up of several test cases and test suites
+ define tests inside this model, using UML diagrams or Java code

+ generate the Java code which will be executed, in order to run tests and
checks results

+ generate documentation of the test model and a test report after the execution
of the test

Complete model-driven generation

Unlike other CASE tools, Objecteering/UML generates an entire UML Test
Designer application, from the model and its textual specifications and tagged
values, right up to the executables. This means that the user need develop
nothing outside Objecteering/UML itself.

With Objecteering/UML, everything is entered directly into the CASE tool.
Generated source zones can be modified, and model sections corresponding to
the generated code presented. In this way, Objecteering/UML ensures
consistency at all times between the model and the code.
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Structure of the Objecteering/UML Test Designer user
guide

The Objecteering/UML Test Designer user guide is structured as follows:
Chapter 1 - Introduction to the Objecteering/UML Test Designer module
Chapter 2 - Working with the Objecteering/UML Test Designer module
Chapter 3 - Objecteering/UML Test Designer First Steps

.

.

.

+ Chapter 4 - Frequently asked questions (FAQ)

+ Chapter 5 - Principles of Objecteering/UML Test Designer

+ Chapter 6 - Functions of the Objecteering/UML Test Designer module
+ Chapter 7 - Customizing the Objecteering/UML Test Designer module
.

Chapter 8 - UML Test Designer documentation generation
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Overview of the two test modules

The Objecteering/UML range now provides a complete test environment, from
modeling right through to execution, thanks to the integration of the JUnit
framework into the Objecteering/UML Test Designer module.
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Two powerful tools working together

The JUnit testing framework allows you to write and run test cases and test suites
for Java applications. JUnit tests can be organized into a hierarchy of test suites,
which can be run and re-run automatically after changing the code. This is useful
for automatic regression testing, and ensures complete synergy between coding
and testing.

The Objecteering/UML Modeler tool, based on the MDA (Mode Driven
Architecture) concept, generates code from the UML model of your application.
Its Objecteering/Java module generates Java code from your model, and
permanently maintains consistency between this model and the code generated.

To successfully integrate JUnit into Objecteering/UML, the concept of the test
model has been introduced. JUnit provides complete synergy between application
code and testing code, whilst Objecteering/lUML provides complete consistency
between the application's UML model and the code generated. The "test model"
allows you to define test architecture in accordance with the model of your
application. From this test model, test code is automatically generated for JUnit
and can be executed. The user is helped through test definition, and does not
have to write even a single line of code!

Generation and coherence contral
UML model Java code
Generation and consistency check tost
Gengrasion
Test UML model Java testing code for JUnit

Figure 1-1. The test procedure
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Overview of the easy definition of tests

With Objecteering/UML Test Designer, it is incredibly simple to define and run
tests in a user-friendly way, simply by carrying out the steps below:

Creating a test model

The first step is the creation of a test model from the model of your application,
which is carried out by running the "Create a test suite" command (as shown in
Figure 1-2).

JMLFromScratchProjectd

== Modify
__ = e Congult
_ = Ba Browse... 3
@ Ba Check model
g ch Wizards/Tools 3
o BB test Analysiz Wizard 3
#H »
Java »
UML Test Modeling »

Create a Test Suite ...

Update a Test Suite ...
Remave a Test Suite ...
Check.

Create a Context .

Create a Test Sequence

Figure 1-2. Creating a test suite
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Selecting classes to be tested

The next step is selecting the classes you wish to test (as shown in Figure 1-3).

@Selett Under Test Classes x|

Available testable claszes Under test clazzes
Card
BankaTh
Bark,
Bankécent
ShoppingCard

Add >

<< Remove

¢- Previous Mest -» |

ok | Cancel | Help |

Figure 1-3. Selecting classes to be tested
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Selecting classes to be stubbed

The next step is selecting the classes you wish to stub (as shown in Figure 1-4).

[® select stubbed Classes x|
Awailable stubbable claszes Stubbed classes

BankAcont Bank

ShoppingCard

<< Remove

<- Previous |

OF. Cancel | Help |

Figure 1-4. Selecting classes to be stubbed
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Result

A test model (shown in Figure 1-5) has been created.

EI bankingSystemT estSuite13
E| packageStub
% Bank

EI % Cortest

----- & aCard:Card

- g aBankaTM Banka TH

----- EFaBankBank

% atdainT ester:MainT ester

- @ Card

- B BankaTH

Figure 1-5. The newly created test model

This test model contains:
+ a stub package in which you can define your stubs

+ a context package which corresponds to a test case. Test methods can be
defined on this package using sequence diagrams. It also contains an

instance of each class to test or stub. These instances will be used in the test
sequence diagrams.

+ a copy of each class to test
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Defining tests

Tests can now be defined in the test model. This model is organized as a testing
hierarchy familiar to JUnit users:

test: the top level test suite
test Suite 1
context1: test case 1
sequence diagram 1: test method 1

sequence diagram 2: test method 2
context1: test case 2
sequence diagram 1: test method 1

sequence diagram 2: test method 2

test Suite 2
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The main particularity is that tests methods are defined in a sequence diagram.
You can add as many test methods as you wish to a context, as many contexts as
you wish to a test suite and as many test suites as you wish to the top level test
suite.

A test method is created with a sequence diagram. "Assert" notes, which allow
the specification of a test, can be added to return messages. The code
corresponding to that test method is automatically generated and inserted into a
JUnit test case class.

%’ 7 newrCad:Cad

abd v Tes tor- Tl aimTes er

Cand(77444,2255)

|

|

|

|

TT‘ |

oo sziiiiToes |
Tl == msarteE |

|

|

naarC ard=¥

== sertes
P==77445

== des iptione =
To test checkCade mathod

Figure 1-6. An example of a test method
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Execution with JUnit

To execute tests, you need not write a single line of code! All you have to do is
simply generate and compile the tests in the test model, before launching JUnit
from the test model. The test hierarchy presented in the JUnit window
corresponds to the test hierarchy of your test model.

e
Modify
Conzult
‘Wizardz/Tools  »
Analyziz Wizard »
Delete children

Fropagate

Generate
YisLalise

Edit

Generate b akefile

ms [bems | Diocumentation | E Yisualize Makefile

Compile

Analyze the compilation
Launch TestRunner

Generate and compile

Figure 1-7. Generate compilable code for tests
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From your test model, you can now launch the JUnit test runner and check your
tests.

=10 x|
JUnit
Test class name:
‘test.hankingSystemTestSuﬂe1_2diagrams.BankingSysiemTﬁ| v|| || Run |

[v| Reload classes every run

Runs: Errors: Failures:
33 ] 2

1 junit.framewark TestSuite @cfE6h | Run

@ Ij1est.hankingSvstemTestSuitm_Ediagrams.cnntem.CnntE}d
% testCardAccnthb
i testCardCheckCode
* testCardCloneCard

[ % Failures ||_# Test Hierarchy |

unittrameswork AssetlonFalledEror, expected =T 7d444= butwas:=a=
attest hankingSystemTestSuite1 _2diagram s.context Context te stCardAco

Finished: 0.491 seconds Exit

Figure 1-8. Running the test with the JUnit test runner
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Other features

It is also possible to automatically generate documentation of your tests in HTML
format, describing your test suites and your test cover.

An additional command allows you to check the consistency between your test
model and your application model.

Many user facilities are available:
+ the creation of a test sequence diagram
+ the creation of a context

+ the updating of a test suite

Objecteering/UML Test Designer User Guide
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Developing applications

The development of an application and its test model consists of:
+ creating a UML test model from your UML model

+ defining tests in the generated test model either using sequence diagrams or
Java code in "testCase" notes

+ generating and compiling tests

+ launching the JUnit test runner

Notes are used to enter text, which will be inserted into the generated code. For
example, the UML Test Designer "testCase" note is used to enter Java code for
an method, which will be executed while running tests.

Tagged values inform the generator of the implementation rules applied. For
example, the {TestedPackage} tagged value on a test suite package indicates the
package tested by the test suite.

For further information, please refer to chapter 5, "Principles of Objecteering/UML
Test Designer", of this user guide.
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Glossary

Assert note: this note is used in a test sequence diagram to check the return
value of a method and carry out a test.

Class under test: a class that will be tested. Tests will be carried out on its
methods.

Context package: this package is located in a test suite and contains a set of
instances (of tested or stubbed classes) used to define the test sequence
diagrams.

Organization test suite: the package which represents the test suite.

setUp note: this may be defined on a context package to set the context (set of
instances) before the execution of each test.

Stubbed class: if a class is needed to test a class under test, but is not
available (for example, not implemented), a stubbed class is created to
simulate its behavior.

Test: stereotype of a test sequence diagram.
Test case: a single test represented by a note or a sequence diagram.

Test case note: this note may be defined on a test suite package to write a test
method in Java code.

Test suite: a set of elements used to test a package (package, sequence
diagrams, test case notes).

Tested package: a test suite is created on a "tested package", which contains
the classes which are to be tested.

Objecteering/UML Test Designer User Guide
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Using the Objecteering/UML Test Designer module

Prerequisites

In order to use the Objecteering/UML Test Designer module, the
Objecteering/lUML CASE tool (version 5.1 and later) must already have been
installed, and the OBJING_PATH environment variable already positioned.

You also need the JUnit toolkit, available from www.junitorg or in the
OBJING_PATH\Objecteering\modules\2.0 directory.

You must have the correct license in order to be able to use Objecteering/UML
Test Designer.

Note: <$OBJING_PATH> designates the Objecteering/lUML installation
directory.

Using the module

Before starting work with Objecteering/UML Test Designer, the following steps
should be carried out:

+ create a UML modeling project. For further details on this operation, please
refer to the "Creating a UML modeling project" section in chapter 3 of the
Objecteering/UML Modeler user guide.

+ select the module for the current UML modeling project. For further details on
this operation, please refer to the "Selecting modules in the current UML
modeling project" section in chapter 3 of the Objecteering/Introduction user
guide.

Objecteering/UML Test Designer User Guide 2-3
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Overview of the First Steps

Introduction

The Objecteering/UML Test Designer module First Steps present a UML Test
Designer demonstration project, designed to help you discover the different
features of the Objecteering/UML Test Designer module, step by step.

We recommend that before starting, every user carry out the general
Objecteering/lUML First Steps in the Objecteering/Introduction user guide.

The Objecteering/UML Test Designer First Steps will demonstrate:
how to initialize the First Steps project
how to create a UML Test Designer test suite
how to define tests in the test suite

how to maintain your test model

.
.
.
.
+ how to create a Tests For Java generation work product
+ the generation work product menus available for Tests For Java
+ how to generate Tests For Java code

+ how to visualize generated Tests For Java code

+ how to compile

+ how to run tests with JUnit

These First Steps, which demonstrate the principal features of the
Objecteering/UML Test Designer and Objecteering/Tests For Java modules, last
about 45 minutes for a new user.
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Sources

As a basis for your demonstration project, you need a Java application for which
code has already been generated.

You can import a demonstration project from the properties editor, by simply
selecting your project's root package and choosing a project in the "Tests for
Java/EJB" tab (as shown in Figure 3-1 below):

x4

testProject?

First Steps project - Tests for J.&VA'

First Steps project - Testz for EJB |

Items | Documentation | Java Tests FDrJ;‘-WMEJBE “I s

Figure 3-1. Importing a demonstration project from the properties editor

The "Tests for Java" first steps project contains a small Java application which
can be generated and compiled with the Objecteering/Java module, and its test
model which can be generated and compiled too. Have a look at the test model
structure and its test suites and test cases during these first steps.
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Initializing the First Steps project

Preparation steps

Before starting work with the Objecteering/UML Test Designer module in a UML
modeling project, you must first prepare the working environment, by creating a
UML modeling project and selecting the UML Test Designer and Tests For
Java/EJB modules.

Importing a model into the First Steps project

A UML modeling project, which will serve as the model for the First Steps, has to
be imported into your UML modeling project. This is done by activating the
"Tools/Import..." menu. The UML modeling project that you are going to import
should contain at least one package containing a few classes. You can also
import a demonstration project from the "Tests for Java/EJB" tab of the properties
editor, as shown in the previous section of this user guide.
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Selecting the UML Test Designer and Tests For Java/EJB modules
into your project
Launch the Objecteering/lUML Modeler tool for your UML modeling project. Next,

open the window used to select modules, by clicking on the % "UML modeling
project modules" icon, and carry out the steps illustrated in Figure 3-2.

[r:_‘_]ModuIes 100 x|
Available modules : Modules uzed ;
- ProcessProfileE ditor 1.1.e ;I -JavaModule 2.1.0 N
+ ReverzeEngineering 1.4 - Processkanager
- TestsForlava 2.0 - AnalyzisFrofileModule
- TestsForlava 2.2.d - GenDochodule
- TestsFor)avaEJB 2.2.a - XidIModule

12a

- UMLT esttadeling
- WBhodule 2.0.b
- #MIModule 118

<< Remove |

 %MIModule 2.0.6 = =
e LIJ i e

tadule description ;

This module allows UML tests modeling.

[~ Keep selection as default

o | [} Cancel Help |

Figure 3-2. Selecting the Objecteering/UML Test Designer module

Steps:

1 - Select the Objecteering/UML Test Designer module from the list of available
modules on the left-hand side of the window.

2 - Click on the "Add" button. The UML Test Designer module then appears in
the right-hand "Modules used" list.

3 - Click on "OK" to confirm. If the "Keep selection as default" tickbox is checked,
the UML Test Designer module will automatically be available during future
Objecteering/UML sessions.
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Configuring the UML Test Designer and Tests For Java/EJB
modules
We are now going to open the module configuration window and enter the

complete path for the editor which will be used to visualize files containing
package and class metrics.

The module configuration window can be opened either by clicking on the 'ﬁﬁ
"Modify module parameter configuration" icon, or through the "Tools/Modify
configuration" menu.
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Configuring the Objecteering/UML Test Designer module

[r:_‘_]Modifying configuration ;lglll

Modules r— Parameters values for Tests J
Formalizm ﬂ dauble o
= UML prefiles | 1.0,0.0.1.0.Double. M&X_VALUE Double Min VALUE D auble
- UML profile builder
- Documentation Y4.4 float
B Module_Java 2.2 | 18,0 TF Float M&X_WALUE Float Min WVALUE Float HEGATI
B EJB V1.1
B Types editor V1.2 long
- Analysiz Wizard V1.1 | -1,0.1 Long. M WalUE Long. MIMN_ALUE
- 'wizards/Toolz 411 o
B Tests For Java/EJB V2.2 faks
- UMLProfileFarEJE %11 | 12,Byte. bds_WALUE Byte MIM_VALUE
1. | - UML Test Designer V2.2 il
2. | i Prirnitive: bessts
g o Py | -1.0.1 Short Max_VALUE Shart MIN_WALLE
Parameters default values for Tests boolean
G eneral | true false
i Editars i
- RTF generation — | char
- Jlal I8N j

e [l Cancel | Help |

Figure 3-3. Editing the configuration of the Objecteering/UML Test Designer module

Steps:

1 - Click on the "External editor" section of the "UML Test Designer" parameter
category.

2 - Define the fields for your project:

+ "Primitive tests": used to specify the target language used to execute
tests. For the moment, you need the Objecteering/Java module to
execute your tests in Java.

¢ "Parameter values for tests": test cases can be generated for the
methods whose parameter are all of primitive type. In this case, you
have to specify for each type a set of values to be used in the test.

+ "Parameter default values for tests": for each primitive type, specify a
default value to be used in the generated tests.

3 - Confirm by clicking on the "OK" button.
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Configuring the Objecteering/Tests For Java/EJB module

[r:_‘.]Modifying configuration ;lglll
Modules — JUit
B UML Modeler [¥ Generate and compile application before launching tests

i Interface [V Generate and compile tests befare launching tests
- Dliagrams
- Directaries
- Formalizm

e UML profiles

H- Process_banager 1.1

H- Analyzis_Fules 1.1

H- Documentation_kodule 4.4
H-Java 21

- #hdl 411

I Tests ForJava/EJB 2.2

o 0 O O e O e

- Test report
[ ML Test Designer V2.2

Ok Cancel | Help |

Figure 3-4. Editing the configuration of the Objecteering/Tests For Java/EJB module

Steps:
1 - Specify the "JUnit" options for your project:

¢ Select "Generate and compile application before launching tests", if
you have made a correction to your application model.

¢ Select "Generate and compile tests before launching tests", if your test
model has changed.

2 - Specify the "Test report" options for your project:

+ A test report is automatically generated after each execution of the
tests. In this field, you can select one of the two available XLS files for
your test report.

3 - Confirm by clicking on the "OK" button.
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Creating a UML Test Designer test suite

Introduction

To test your model, you will create one or several test suites. A "test" package will
be created under the root of your UML modeling project. Each test suite
corresponds to a package that is created in this "test" package.
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Running the "UML Test Designer/Create a Test Suite” command

From the package you wish to test, run the "Create a Test Suite" command, as
shown in Figure 3-5.

@ Objecteering/UML Modeler - testProject2

File Edit Miew Graph Tools ‘Windows 7

M &8 ¢ =R o

tedtPraoject
B-Ba

__ @ T odify
) Congult

Browse... 4
Check model
Wizards/Tools
Analpzis Wizard
EJB

Types editar

() 0 o [0 6P B

Java
IIML Test Desigrer

ikl * T v w -

Create a Test Suite .

Update a Test Suite ..
Check

Create a Context ...
Create a Test Sequence

Figure 3-5. Creating a Test Suite

Steps:

1 - Right-click on the package for which you wish to create a test suite. The
context menu then appears.

2 - Run the "Create a Test Suite" command.

Note: The purpose of this command is to define a test suite associated to a
package. A test suite can be created on each package.
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Naming your test suite

[® Get Test Suite Properties Ed

Test Suite Froperties
Test Suite Name :

| bankingSpztemT extSuite

Mext -»

| Ok Cancel Help

Figure 3-6. Naming your test suite

Enter a name for your test suite and click on the "Next ->" button. The window
shown in Figure 3-7 then appears.
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Selecting classes to be tested

Testable classes are those classes contained in your tested package.

@Select Under Test Classes

le testable classes Under test classes

BankaTr
Bank
Bankécont

ShoppingCard
2. Addsr |
<< Remove |

<- Previous hext > |

ok | Cancel | Help |

Figure 3-7. Selecting classes to be tested

Steps:

1 - Select a class.

2 - Click on the "Add" button.

3 - When all the classes you wish to test have been selected, click on " Next".
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Selecting classes to be stubbed
Stubbable classes are:
+ those classes of your tested package, without the "under test classes"

+ those classes accessible from your tested package

[® select Stubbed Classes E3

&yailable stubbable classes Stubbed classes
BankaT

ShoppingCard

2. Add s

L
[ et |

<< Remove

- Presvious |
3. — 0K Cancel | Help |

Figure 3-8. Selecting classes to be stubbed

Steps:
1 - Select a class.
2 - Click on the "Add" button.

3 - When all the classes you wish to stub have been selected, click on "OK" to
create the test suite.
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Result

The result of these operations is a structure like the one below (Figure 3-9).

B BB test
E| @ bankingSystemnT estSuite
EE'EJ packageStub
% Bankaccont
% ShoppingCard
=- % cantext
,99» b inT ezter

- 53 aCard: Card

% aBank:Bank

% aB ankAcont BankAccnt

% aShoppingCard: ShoppinaCard
% abainT esterMainT ester

@ Card
@ Bank

Figure 3-9. The structure of the test model

Description of the newly created test suite

A test suite package has been created in the "test" package.
The "test" package:

¢ is created under the UML model root
+ is stereotyped "Organization TestSuite"

+ contains all the project's test suite packages
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The "test suite" package:
# is created in the "test" package

+ is stereotyped "Organization TestSuite"

and contains:
+ a copy of all the "under test classes"
+ a "context" package (see the description below)

+ a "PackageStub" package, which contains a skeleton for each class to be
stubbed

+ adescription note
¢ asummary note

¢ a"testCase" note

The "context" package:
+ is created in the "test suite" package

+ is stereotyped "TestContext"

and contains:
+ an instance of each under test class

+ aninstance of each stubbed class

+ asequence diagram stereotyped " Test"
¢ asummary note

+ adescription note

.

a "setUp" note
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Defining tests in the test suite

Introduction

Once your test suite has been created, you have to define tests in the test suite
package. To get an overview of the test definition possibilities, we recommend
that you have a look at the demonstration project, which can be imported from
your root package.

Defining stubbed classes

Each stubbed class in your test suite has to be checked and completed, in order
to be compilable. Instances of these stubbed classes can also be used in the
context package.
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Defining test methods with sequence diagrams on the context

package

The context package contains an instance of each class under test of the test

suite.

These instances may be used in a sequence diagram to define a test method.

For each element of the test sequence diagram, you can use the "UML Test

Designer" tab of the properties editor. Simply select the item in the diagram and
specify its content in the tab.

Example: Select a return message on your test sequence (1) and specify the

Sequence diagram - PACKAGE contextT estSequencel - Update _ O]
/):
ahainTesterIamTester
CreateAction]) <<Interfacelnstance=>
almplementConverter: test ConverterEIBT estSuite2 ImplemendCorrerier
comvertFrans ToFuro(23)

BEA | sHilbs

content of the assert note in the properties editor (2). Only one assert note
per message is allowed.

==description==
Description of the
fest

[T
P==12

M

==

Assert

[7=12

Iterns DocumentalionlJava UML Test Design

@

4

Figure 3-10. Defining test methods in sequence diagrams
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Control structures: loop

Graphically, a sequence diagram loop is presented as a self invocation of the
method for(a;b;c) on the Main Tester.

The values for a, b and c are defined in the target list of the method (Figure 3-11).

7

RlamT ester WainTester
Banki() | Bk ingSystem Pank
L
Ca(14955, 1234 amatherBank) o aCend st validations: Card i
b ceesrs s s :
[ forint i=0 ;153 , i++) |
aventhlb() - :
acenthlb) o :
. i ] 4a555
""" checkCode(1245) i
4|< L ==assertes B
=<deseription== ! 12
Test of the cards
roethods.

Figure 3-11. The loop control structure
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Control structures: if () then {} else

This structure is represented with the self invocation of the "choice" method on the
Main Tester. A guard is used to specify the condition. An instance creation is not

allowed in a choice construction.

The following example (Figure 3-12) corresponds to:

1f (x>2)
else if (x<2)
else CallAction3

then CallAction()
then CallAction2 ()

7

alvlainTester IainT agter
chaice()

[x = A CallAction) .
I ]

[x=2] CallAction2() L

Figure 3-12. The if () then {} else control structure
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Creating an instance

The instances of the context are automatically declared in the generated code.
For example, "ClassA mylnstance".

There are two different ways of creating the instance:

+ in the "setUp" note of the context (Figure 3-13). For example, "myinstance =
new ClassA (parameter1, parameter2).

@Dbiecleeling!UML Modeler - UMLNewProject

File Edit Yiew Graph Tool: Windows 2

NEE &6 s o« Ok

EE
UMLMHewProject
TestFunctions
bankingSystem
= & @ test
f Bl s

* =g @ bankingSystemT estSuite] E Hote 10 ]

% packageStub Properties Tagged values
=

BB Card Type

o] @ Bank. setllp LI

-

Contents
et ssoreation of a card
1. ™ m Card? =newCard(17457, 44447
o --% pacl Consult ankingSystemT es!
-=% banl IngSystemn
2 =
I
- || 4] | oK Apply Close Help

Diagrams  Items IDocumentationlJava |

Figure 3-13. The context's "setUp" note is used to create an instance

Steps:

1 - Right-click on the context's "setUp" note in the "ltems" tab of the properties
editor.

2 - Run the "Modify" command from the context menu which then appears.
3 - Enter the contents shown above.
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+ in the sequence diagram, with a creation message sent to the "mylnstance"

instance
i ==description==
alylainTesterTvlainTester Lo test the azentlib
method.
Card( 77444 2255) sCard-Cazd

]

Figure 3-14. Creating instances in a sequence diagram
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Running the test in the sequence diagram
The test is realized with an "assert" note on a return message. Syntax is as
follows:

? == myValue

"myValue" can be an instance of the diagram or a primitive-type value. In case
the type of "myValue" is different from the type of the returned value, a CAST is
generated.

It is also possible to get the return value of a message with this "assert" note,
using the following syntax:

myValue = ?

If "myValue" is an instance of the context, it will be updated. If not, a local variable
will be created.
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i <=description==

Al ain Tester I ain Test o Totest theaccnth
rmethod.
Card(77444,2255) w  aCard Card
I ]

<<assert==
T=T7444

Figure 3-15. A simple test method
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Defining Java test methods with "testCase" notes on the test suite
package

For Java developers, it is also possible to write Java code in a "testCase" note of
the test suite package. In this case, the developer need only write the body of his
test method.

A test is made with the following possibilities:
+ assert (boolean expression)
+ assertEquals (object1, object2)

For further information, please refer to the "How to write a test method in Java
code" section in chapter 4 of this user guide.

Creating new contexts

A test suite can have several different contexts. To create a new context, run the
"Create a context" command on a test suite.

Creating new sequence diagrams

A context may have several sequence diagrams (in other words, several test
methods). To add a test sequence, run the "Create a test sequence" command
on the context package.

Creating new test case notes

A test suite package can have several test case notes (in other words, several test
methods). As many "testCase" description notes as desired can be added to a
test suite.
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Maintaining your test model

The generation of a test model and of code from the model of your application
have not modified your application model.

However, if you have modified your application model, your test model has to be
updated. To do this, run the "UML Test Designer/Update a Test Suite" command
from your test suites (as shown in Figure 3-16).

@ Objecteering/UML Modeler - UMLMNewProject

File Edit “iew Graph Tool: ‘Windows 2

B~ I == = N R s o o
x| 4]

testProject?

I
bankingSystem
B Y test
=] ;
- Y validation
1. O ;
2 Modify
o Congult
Browse... 13
Ei
Check modsl
Analysis Wizard »
I}Ja vag ‘wizards/T ools »
a bant Module_Java »
EJB »
Tupes editor »
2. »

Create a Test Suite ..

Create a Context ...
Create a Test Sequence

Figure 3-16. Updating a test suite belonging to your test model
Steps:

1 - Right-click on the test suite you wish to update.
2 - Run the "UML Test Designer/Update a test suite" command.
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If you wish to check the global consistency between your application and your test
model, use the "UML Test Designer/Check" command (as shown in Figure 3-17).

@ Objecteerng/UML Modeler - UMLMNewProject

File Edit “iew Graph Toolz Windows 7

e8| el E e o
|

testProject?
EIE] bankingSwstem
=] Ela test
® é| BB validation
o o BE—
o E‘a\'ﬂ Modify

i E vali Conzult

Browsze... ]
Check model
Analysis W izand »
Wizards/Tools »
Maodule_Java 3
»
»
L3

EJB

Typez editor

Create a Test Suite ...
Update a Test Suite ...

Create a Context .
Cieate a Test Sequence

Figure 3-17. Checking the test model
Steps:

1 - In the explorer, right-click on the package for which you created a test suite.
2 - Run the "UML Test Designer/Check" command.
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These two commands can also be launched from the properties editor (as shown
in Figure 3-18 below).

@Dhjecteering,.n"UML Modeler - Testing_Base_for_Test_Mod

Fil= Edit “iew Graph Tool: Windows 2

NER L a’s v« |@oms

x| =] I3
. =k ;I _}T)
- CardT estSuite s
= Cardi achineT estSuite s
_}
- @ Bank&contT estSuite & T
* & BB BankTestSuite =X
% packageStub —
- I %context :{
B rh B Ol - ;I
—
- R
test @
Check tests mu:u:lell
Update TestSuite |
Java | Tests For JAVA/EIR LML Test Designerl ‘I * 4

=
Kl

Ingtallation of the TestsForlavaEJB module done
Selection of the UMLT estDesigner, TestsForlavaEJB modules

1
Ready

Figure 3-18. Running commands from the properties editor
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Creating a Tests For Java/EJB generation work product

Overview

The UML Test Designer module is used to create your test model, whilst the Tests
For Java/EJB module is used to generate the Java code of the tests.

In Objecteering/lUML, the Tests For Java/EJB generation work product provides
the commands for generating code, compiling, launching JUnit and generating
documentation. It can also be used to manage the files that have been produced.
Thus, if you destroy the generation work product, you will also destroy the files
produced.
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Creating a Tests For Java/EJB generation work product

The first step is the creation of a Tests For Java/EJB generation work product on
the "test" package selected in the Objecteering/UML explorer.

[r-_‘J Objecteering/UML Modeler - UMLNewP

File Edit View Graph Tool: ‘Windows 2
M 28 % E@BE o
x|

Fig) UMLN ewProject
TestFunctions

barkingSpstem

==
o . )
% barkings pstemnT estS uikel
packageStub [r:_“._ﬁenerate JUnit [ X]

(ol --%context ) ]
a Card N:rn?epertles
ol i BB Bank

Generation path

i
8

| C:\Projectshjavatsc

.3

L |Elrganizati0nT extSuite | Compilation path

[T || --2 barkingSystem bankingSys! JC: WProjects\javatolass
EE
.

aK Cancel Help

Diagrams  [tems | Documentation | Java

Figure 3-19. Creating the Tests For Java/EJB generation work product on the "test" package

Steps:
1 - Select the "test" package in the Objecteering/UML explorer.

2 - Click on the "Tests For Java/EJB work product" icon in the "ltems" tab of
the properties editor.

3 - Specify the generation and compilation path for generated code.
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Continue by creating a Java generation work product for each "PackageStub".

@Dhiecleeling!UML Modeler - UMLHewP

File Edit Yiew Grapn Toolz ‘Windows 2

WE &% & ®RE o«

x4
UkLMewProjzct
TestFunctions
bankingSystem @Accessihle elements H[=1 B

B- % test

E@ barkingSpstemT estSuite | i

JHOLOWTF

= @Java generation work product E
packageStub — Properties
[ || --# bankinaSystem bankingSystem |
packageStub_JUrit siply Generation path
o || | C:MPrajects\javahsrc - |
L
2 [ Compilation path
3 | C:\Projectshjavatsic . |
Diagrarns  Itemns DncumentatinnlJava
q.
5 il Cancel Help |

Figure 3-20. Creating the Java generation work product on the "PackageStub"

Steps:
1 - Select the "PackageStub" in the Objecteering/lUML explorer.

2 - Click on the "Java generation work product" icon in the "lfems" tab of the

properties editor.
3 - Select the "Tests For Java" module and then click on "Apply".

4 - Specify the generation and compilation path for generated code.
5 - Click on "OK" to confirm.
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Generating and compiling test code

Generating and compiling code

Once the generation work products have been created, you are then able to
generate and compile your tests' Java code.

First carry out the steps shown in Figure 3-21.

O

Congult

Analyziz Wizard 3
Wizards/Tools »
Delete children

Propagate
EJE »
Tests For Java/EJB »

Figure 3-21. The "Propagate" command

Steps:
1 - Select the "test" package in the explorer.

2 - Run the "Propagate" command on the package's JUnit generation work
product in the properties editor.
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Continue by following the steps shown in Figure 3-22.

) -

Modify
Congult
Wizards/Tools

Analyziz Wizard »

Delete children
Propagate

Tests ForJava

[

Gernerate the Tests
Wizualize the Tests

Edit the Tests

Generate the Tests makefle
Visualize the Teasts makefie

Compile the Tests

and compile the Tests

Figure 3-22. Generating and compiling

Steps:

1 - Run the "Tests For Java/EJB//Generate and compile the tests" command from

the JUnit generation work product.

Note: If compilation fails, use the "Analyze the compilation" command.
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It is also possible to generate and compile tests from a "testSuite" or a "context"
package.

These commands are accessed in the "Tests for Java/EBJ" tab in the properties
editor (Figure 3-23).

@Dh]’ecteering,.-"UML Modeler - Testing_Base_For_Te

File Edit “iew Graph Toolz ‘Windows 7

e @ s &8%k|lo - |H
x|
-l

B #E CardTestSuite

-- @ CardM achineT estSuite
-- @ BankacontT estSuite
E| @ BankTestSuite
packageStub

: % contest

-- @ Bank

‘HOHOOH]II!lHI

-

=] =

T
@

r
Generate tests | Edit tests | T

Generate tests makefilel Wizualize testz makefilel

Compile hests | g

-

i
Java Tests For JAVA/EIR IUML T est Designer | e

Figure 3-23. Commands available in the "Tests for Java/EJB" tab of the properties editor
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Generated Tests For Java/EJB code

To run this command, you need to have already generated the Java code of your
application.

When the "Generate" command is run on the selected work product, a Java type
file is generated for the package referenced by the Tests For Java work product.

The file generated on a context package corresponds to a JUnit TestCase. The
generated class contains test methods named "festxxx()", which are executed
when the test runner is launched.

The file generated on a test suite package corresponds to a JUnit TestSuite. The
generated class:

+ contains test methods named "festxxx()" defined in the test case notes of the
test suite package

+ includes all the TestCases generated on the "context" sub-packages of the test
suite.
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Running tests with JUnit

If your tests have been successfully compiled, you can now launch the JUnit Test
Runner from the "test" package, or from a "festSuite" package or "context"
package (as shown in Figure 3-24).

) e

Madify

Congult

Analvsis Wizard ]

Wizards/T ools L3

Delete children

Fropagate

EJB »

sts For Java/EJB » [CHRRIERS

Visualize tests
Edit tests

Generate tests makefile
Yizualize tests makefie
Compile tests

Ganerate and compide tests
Analyze compilation

Launch

Figure 3-24. Launching the JUnit Test Runner
Steps:

1 - Select the generation work product in the "/fems" tab of the properties editor.

2 - Run the "Tests For Java/Launch tests" command.
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Commands can also be accessed from the properties editor (Figure 3-25).

==
test
Generate tests | Edit tasts |
Generate tests makefils | Vizualize tests makefilel
Compile testz |
Generate and compile te&tal Launch testz |
lterns | Dacumentation | Java  Tests Far JAVA/EJB |LIML i ‘I r

Figure 3-25. Accessing commands through the properties editor
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All the test suites will then be executed (Figure 3-26).

=10l %]
JUnit
Test class name:
testhankingSystemTestSuite3_Setupote.BankingSystemTd ~ || .. |[ Run |

[v| Reload classes every run

Runs: Errors: Failures:
212 0 1]

T te st.hankingSystemTestSuited_Setlpkote BankingSystemTestSuited
o — hest.hankingﬁvste mTestSuite3d_Setliphote context Cantesxt
i testContexTe stSequencel
i testBankingSystemTestSuite3_Setlphotel

m & Test Hierarchy

{J L+

|Finished: 0561 secands

[ ]

Exit

Figure 3-26. JUnit Test Runner
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Generation work product commands

All the commands for generating, editing, compiling and executing Tests For
Java/EJB are grouped together in the Tests For Java/EJB context menu (as
shown in Figure 3-27).

[ EEE—

Madify

Congult

Analysis Wizard »

Wizards/ T ools »

Delete children

Fropagate

EJB »

or Java/EJB # i le

Visualize tests
Edit tests

Generate tests makefile
Yizualize testz makefile
Carnpile tests

Generate and compde tests
Analyze compilation

Launch

Figure 3-27. The Tests For Java/EJB generation work product context menu
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These commands are also accessible from the properties editor (Figure 3-28).

==
test
Generate tests | Edit tasts |
Generate tests makefils | Vizualize tests makefilel
Compile testz |
Generate and compile te&tal Launch testz |
lterns | Dacumentation | Java  Tests Far JAVA/EJB |LIML i ‘I r

Figure 3-28. Commands accessible from the properties editor

3-40 Objecteering/UML Test Designer User Guide



Services available

Chapter 3: Objecteering/UML Test Designer First Steps

The ... menu command

called from...

is used to...

Generate tests

a "context" package

generate the Java code of a
test case.

Generate tests

a "test suite" package

generate the Java code of a
test suite.

Generate tests

the "test" package

generate the Java code of
the whole test suite.

Visualize tests

visualize the generated Java
code.

Edit tests

edit and modify the
generated Java code.

Generate tests makefile

generate the makefile for the
java files.

Visualize tests makefile

Compile tests

Analyze the compilation

Launch tests

a "context" package

launch JUnit TestRunner to
execute all the test methods
of the context and display
the results.

Launch tests

a "test suite" package

launch JUnit TestRunner to
execute all the test methods
of the test suite and display
the results.

Launch tests

the "test" package

launch JUnit TestRunner to
execute all the test methods
of the test suites and display
the results.

Generate and compile tests
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Examples

Visualizing generated Tests For Java/EJB code

Generated Tests For Java/EJB code can also be visualized. The "Visualize"
command can only be launched on a work product to which a "java" file is
associated, in other words, on a work product of a package for which code has
been generated.

To visualize generated Tests For Java/EJB code, simply click on the generation
work product in question using the right mouse button, and run the "Tests For
Java/EJB/Visualize" command from the context menu which then appears. This
command opens a window contained the generated code. It is not possible to
modify the code directly in this window.

Modify
Congult
Analysis Wizard »
‘Wizards/Tools r

Delete children

Fropagate

EJB 3

Tests ForJava/EJE 1 [T,
Visualize tests
Edit tests

Generate tests makefile
Yizualize tests makefie
Carnpile tests

Generate and compie tests
Analyze compilation

Launch

Figure 3-29. Visualizing generated code
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Editing generated code

The Tests For Java/EJB code generated for the element in question can be edited
using the editor chosen, as shown in Figure 3-30. Zones represented between
markers can be modified, and modifications are directly incorporated into the
model when the editor is closed.

backage test

import test bankidpplicationTestSuitel_ insert =
inport test TestWithStubs =

inport test . TestWithStubs2 =

imnport test.aPackageSuite. =

inport test test *;

START OF MODIFIABLE ZONE®OBJID@E7095@3482059184:17820T

W
® Thi 1% thm |||-_|__|:|_E|P 1on note of the test project
text is describing the test suites

*
#+END OF MODIFIAELE ZONE@OBJID®@67095@3482059184:1782@E
public class Test extends junit . frameworlk . TestCase

public Test (String name)

i
L

_ super (name) ;

public static junit . framework Test =uite()
{

Figure 3-30. Editing the code generated on the "fest" package
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How do | test abstract class implementations?

Introduction

When different classes implement the same abstract class, it may be possible to
define a generic scenario which will be played out with all those classes'
instances.

Note: In order to help test abstract classes, we strongly recommend that you
have a look at the "First Steps" chapter of this user guide.

User interactions in the test model

The first step is to create a test suite with the abstract class.

The abstract class has to be selected during the test suite creation. An abstract
class implementation is created in the "Test Suite". Instances of this class may be
used in the "Sequence diagram" of the test.

= #F TmplementCardM achine

E“dp ckageStub
- % context

B 2% Bankaccri¥ abstract class implementation
N . N

Figure 4-1. Abstract class implementation
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Next, we have to define the test.

Create one or several sequence diagrams with an instance of the abstract class
implementation.

In the context package, create an instance of a concrete child class of the abstract
class. The test will be played out with this instance.

If you have several children classes, you can create an instance for each class.
This means you will have one test for each class.

ML o™ Sa@EEHI X

[

[ [@] << AhstraeiCleslratanee=> D pogitAcont —bankimgS yetem Depoaithcni
; ¥ sBarkeont et BankAcrnt TastSuite. Bavkicent
'4' | sl inTester MairTester

ecliti [ 000}
X = .
g ) L]
3 .

2 “ |
3 i
3 [ ——
9 = 000

<<depcription>
Test the operation
“crecit” of the class
Bankheont,

Figure 4-2. Creating sequence diagrams

Finally, we are now going to initialize the context.

The generated test sequence is a template defined for a generic instance. To
execute it with different concrete instances, proceed as follows:

¢ add instances of the classes which inherit from the tested abstract class
+ initialize these instances in the "setUp" note of the context.

For example:

aDepositAccnt = new DepositAccnt (1111,1000,false);
aBankBook = new BankBook(1111,1000,3);
anotherBankBook = new BankBook (2233,1001,3) ;
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How do | test interface implementations?

Introduction

When different classes realize the same interface, it may be possible to define a
test scenario to be applied to each class.

Note:

In order to help test interfaces we highly recommend that you have a look

at the "First Steps" chapter provided in this user guide.

User interactions in the test model

The first step is to create a test suite with the interface.

Firstly, you have to select an interface during the test suite creation.

An implementation class of the interface is created in the “Test Suite". This class
will be used in the “Sequence Diagram” of the test.

P E (e o[l

B fest
E@ CardTestSuite
=i
- I8y packageStub

- % contest

E- @ BankaccntTestSuite

4]
[ ﬂ ImpdementCardid achine

| —— Implementation class of the
mterface

Figure 4-3. Implementation class of the interface
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Next, we have to define the test.

Create a diagram sequence and use the instance of the implementation class of
the interface to carry out your test.

In the context package, create instances of a concrete implementation class of the
interface. The test scenario will be played out with this instance.

Those instances have to be instantiated in the "setUp" note of the context.

If you have several implementation classes, you can create an instance for each
class. This means you will have one test for each class.

e 0 o R S e e g &K

%p LT — [ R — -
slardieehite el CandhlechigTe s a
'y Teptiuile Joopbme ol Cardll it

alfainTzster MainTester

Inse i Cardl#Card)

leCommeetCodel 1:254)

Figure 4-4. Creating sequence diagrams
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Finally, we are now going to initialize the context.

The generated test sequence is a template defined for a generic instance. To
execute it with different concrete instances, proceed as follows:

¢ add instances of the classes which realizes the tested interface
+ initialize those instances in the setup note of the context

For example:

aBankATM = new BankATM() ;
aBillCardMachine = new BillCardMachine() ;
anotherBillCardMachine =new BillCardMachine () ;
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How do | generate tests for functions with primitive
parameters?

Introduction

A test scenario can be automatically generated for the functions of a class whose
parameters are all of primitive type.

Note: In order to help generate tests, we strongly recommend you have a look at
the "First Steps" chapter provided in this user guide.
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User interactions in the test model

Start by configuring the UML Test Designer module. The following fields have to

be defined:

+ "Parameter values for tests": Specify the values used for each type in the test

scenario (Figure 8-5).

@Modiﬁring configuration

tadules

El- UL Modeler
i Interface

- Diagrams
- Directories
- Formalism

e ML profiles
- UL profile builder
Dacumentation 4.4
Module_Jawva V2.2
EJBW11
Types editor /1.2
Analysiz Wizard V1.1
‘wizards/Tools %11
Tests ForJava/EJB V2.2
LIk L ProfileForEJB W11
- IML Test Designer V2.2

o-=-H-5-E-E-E-E-E-E

- General
- Editars
L ATF generation

=101x]

— Parameters walues for Tests
int a
| -1.0.7 Integer. Mass_WALUE Integer MIN_VALUE

string
| All, & L0000, Ly

double
| -1.0,0.0.1.0.0 ouble. Maz_vALUE D auble Min_W¥aLUE Doubl

float
| -TE0E T Float Max_WalLUE Flaat.Min_WALUE Float HEGATI

long
| 10,1 Long Mak_WALUE Lang MIMN_WALE

byte
| 12 Byte Max_WalllE Byte MIN_ValLUE

shart
| -1.0.1,5hort MAX_WALIJE Short MIN_WVaLUE

booleatn

| true falze

char
| M L0000" Characker s WaLE Character MIN_VALJE —

Cancel | Help |

Figure 4-5. Configuring parameter values for tests
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+ "Parameter default values for tests": Specify the default values used for each

type in the test scenario.

@Mndiﬁring configuration
Modules

B- UML Maodeler

i |nterface

- Diagrams

- Directanies

- Formalism

| IML profiles

B UML prafils builder
B Documentation 4.4
B Module_Java V2.2
- EJBE Y11

- Types editor '¥1.2
H

H

H

=]

- Analysiz Wizard W11

- wizards/Taoolz W11

- Tests For Java/EJB V2.2

- UM LProfileForEJE 1.1

B UML Test Designervz.2

i Primitive hests

Parameters values for Tests

- Editors
‘-~ RTF generation

=01x]

— Parameters default values for Tests
int default value

|1D

string default value

| defaultSting

double default value

|2

float default value

|2.Uf

lang default value

|2

byte default value

|2

short default value

|2

boolean default value

| true

char default value

E

oK

Cancel

Figure 4-6. Configuring parameter default values for tests
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Next, launch the "Generate primitive tests" command from the UML Test Designer
menu on the class under test. If the class owns one or several operations with
only primitive parameters, a test scenario is created with different calls to these
operations.

Continue by checking the instance creation. An instance of the tested class is
used in the test sequence diagram. You have to specify the instance creation in
the sequence diagram or in the "setUp" note of the context.

Finally, generate the code. The testable methods are called with different sets of
parameters and the corresponding code can be generated.

Objecteering/UML Test Designer User Guide 4-11



Chapter 4: Frequently asked questions (FAQ)

How do | add a new context to a test suite?

Introduction

Several different contexts can be defined in a test suite. This makes it possible to
separate your test methods, and use different instances.
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The "Create a context” command
To create a context, carry out the steps illustrated in Figure 4-7.

[r-_‘.‘ Objecteering/UML Modeler - UMLMHewProjed

File Edit “iew Graph Toolz Windows 7

M E 8 % BBRE o o

EF

iﬂOHonﬂ b

bankingSpstemnT estSuite

i}

4 E

B

-

=
[t testCase

1} TestedPackage

[,

; BankingSystem

Conzult
Browsze. .. 4
Check model
Wizards/Tools
Analyziz Wizard
UML Test D esigner

(2
2
b
(2

Java

¥ OrganizationT eztSuite J
=l

--%* hankingSyztem bankingSystem

Diagrams  [tems | Documentation | Java |

Steps:

Create a Test Suite ...
Update & Test Suite ...
Remove a Test Suite ...
Check,

Create a Test Sequence

Figure 4-7. The "Create a context" command

1 - Right-click on a test suite in the Objecteering/UML explorer.
2 - Run the "UML Test Designer/Create a context" command.
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You can also select a test suite and launch the command from the property box
button (as shown in Figure 4-8).

i =t

validation

TestCaze

/o test the updateR emuneration method of class
Bankbccnt

int thedAmount;

B ankBook myBankBook = new BankBook| 77745 |
15000.51];

thedmount = ryB ankBook.

updateR emureration|1 20400

assetEquals 156001 | theAmount |;

Create & context

Update TestSute

Java| Tests For JAVA/EJE LML Test Designﬁl ‘I ’

Figure 4-8. Launching the command from the properties editor.

A new context package is then created, inside which you can define tests.
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How do | add a new test sequence to a context?

Introduction

Several test sequences can be defined within a context. Each sequence will be
translated into a JUnit test method.
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The "Create a test sequence"” command

To create a test sequence, carry out the steps illustrated in Figure 4-9.

[r’-._‘.]l]hiecteering!UHL Modeler - UMLMNewP

File Edit “iew Grapn Toolz Windows 7

NS 8 Y s R E o

=2l
“ -- bankingSystem =]
= o B test
] E| bankingSystemT estSuitel
. x
< .
Modify
—_ Conzult
- || 1 | Browse... 3
Check model
context ‘Wizards/Toolz

3
My [ |setUp Analysiz Wizard 3
- UL Test Desigrer » Create a Test Suite
0 « » TestContest
"% packageSiub Java ¥ Update a Test Suite ...

Remove a Test Suite ...

= --# hankingSystem bankingSmstem
-C § [ .
contest_JUrit Check

Create a Contexst ..

- Ll | 0

Diagrams  Items I Documentation | Jawa |

Figure 4-9. The "Create a test sequence" command

Steps:
1 - Right-click on a context package in the Objecteering/UML explorer.
2 - Run the "UML Test Designer/Create a test sequence" command.

4-16 Objecteering/UML Test Designer User Guide



Chapter 4: Frequently asked questions (FAQ)

Continue by naming the test sequence diagram (Figure 4-10).

@Ereate a Test Sequence : il

— Test Sequence Properties
Test Sequence Mame :

| contextT estSeguence?

(]S Cancel Help

Figure 4-10. Naming the test sequence
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A new test sequence is automatically created, with a default structure in which you
can define your test (as shown in Figure 4-11).

ﬂ Objecteenng/UML Modeler - UMLMewProject

File Edit “iew Graph Tools ‘wWindows ?

DEE 4 @B e oo OO0 % F @R

x|l
T Sequence diagram - PACKAGE contextTestSequence? -
BB test =]
&l B- @ bankingSystemT estSuitel [%
= packageStub —>T, %)
5 - BB feorten ] & | |
- % context2 _}T aMamTesterl:MamTester
% --%contexﬁ = E
] B Cand B s
3B Bark —
- 4 3 .
=
==description==
x| =] Deescription of the
context [ test:

Diagrams |Items | Documentation| Java

Figure 4-11. The default structure created for the new test sequence
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How do | write a test method in Java code?

Introduction

It can be useful to use Java code instead of a sequence diagram to define a test
method.

User operations in the test model

To write a test method in Java code, carry out the following steps:

1 - Create a "testCase" note on a test suite. Indeed, the Java code has to be
written in a "testCase" note on a test suite. To define several methods in a
test suite, simply add notes stereotyped <<testCase>>.

2 - Write the method body. The code written in this note is inserted into a test
method during code generation. This code must contain a JUnit assertion.
This insertion is carried out either using "assert (boolean)" or with
"assertEquals(Object1, Object2)".
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Example

The contents of the "testCase" note are as follows:

//to test the updateRemuneration method of class BankAccnt
int theAmount;

BankAccnt myBankAccnt = new BankAccnt ( 77746 , 15000 );
theAmount = myBankAccnt.updateRemuneration(120401) ;
assertEquals( 15001 , theAmount ) ;

The generated test method is as follows:

public void testBankingSystemTestSuite7 testCasel()

//BeginIdTXt . ..ot T/5HG3/CLM4LL1 :SD1
//to test the updateRemuneration method of class BankAccnt
int theAmount;

BankAccnt myBankAccnt = new BankAccnt ( 77746 , 15000 );
theAmount = myBankAccnt.updateRemuneration(120401) ;
assertEquals( 15001 , theAmount ) ;

J/ENAIATRE . o ot et e e e E/5HG3/CLM4LL1:SD1

The corresponding code will be generated from the test suite JUnit generation
work product.
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How do | define a Setup() called before each test
method?

Introduction

A context package can own many test methods. Each of these methods uses the
same instances of the context.

JUnit provides the user with the possibility of defining a "setUp()" method which is
called before each of the context's test methods.

This method's body can be written in the context's "setUp" note.

User operations in the test model

To define a "Setup()"called before each test method, carry out the following
operations:

1 - Edit the "setUp" note of the selected context.

2 - Write the method body. The code may be used to initialize instances of the
context. It is not necessary to declare the instance, as this is automatically
done in the generated code.
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Example

The contents of the "setUp()" note are as follows:

//called before each test method
Card2 =new Card(12457,4444) ;

The generated "setUp()" method is as follows:
protected void setUp()

//BeginIdTRE . oot e et et T/SCG2/4EHPGNL: 3L
4

//called before each test method
Card2 =new Card(12457,4444) ;

J/ERNATATHE « v v oo e et e et e e e E/SCG2/4EHPGN1 : 3L
4

}

The corresponding code will be generated from the context.

The "tearDown" method

It is also possible to define a "tearDown" method with a "tearDown" note defined
on a context. The corresponding method will be called after each test method.
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How do | test a message with an assert note?

Introduction

Inside a test sequence diagram, tests are made on return messages with an
"assert" note.

User operations

To test a message with an "assert" note, carry out the following steps:
1 - Add a note with the <<assert>> stereotype on a return message.
2 - Complete this note using the syntax described in the paragraph below.

Syntax

To compare the returned object with another object:

? == aValue

or

?==aValue

To test a boolean expression:

? == false
or
? == true

To compare reals:

? == aValue , delta
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Example 1

Y

aldainTester s Tester

==desctiptione=
To test a smgle test
reethod

-] ==aamert==
1444

4-24

Figure 4-12. First example
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Example 2

oy
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Figure 4-13. Second example
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How do | get a returned value with an assert note?

Introduction

It is also possible to instantiate or create a variable with an "assert" note.

Syntax

To get the return value of a method invocation, an "assert" note is created on the
return message, with the following syntax:

myValue = ?

Interpretation

If "myValue" is the name of one of the context's instances, it will be instantiated
using the following code:

myValue = theDiagramInstance.method (param, ...)

If "myValue" is unknown in the diagram, a local variable is created with the
following code:

myValueType myValue = the DiagramInstance.method (param, ...)

4-26 Objecteering/UML Test Designer User Guide



Chapter 4: Frequently asked questions (FAQ)

Example

/ii) newCard: Card

ahvlainT ester MainTester

|
Card(77444,7255) et o |
' |
m |
doneCard) L I
[~ TS '.\':_'_'_'ﬂ """"" |
L <<asse > |
| | newCand=? |
| |
acantMh) | N |
| HJ
oo S [
L ::q:assertw | |
7—77445

<<descriptions:
Totest chediCode methad

Figure 4-14. Example of getting a return value with an "assert" note

In this example, the "newCard=?" assert note will be translated into:

newCard = ( bankingSystem.Card ) aCard.cloneCard() ;
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How do | insert an assertion into the test?

Introduction

It also possible to add an assertion in the test sequence.

User interactions

1 - Add a note with the stereotype <<assert>> on a returned message. Only one
“assert” note is allowed on a returned message.

2 - Complete it using the following syntax.

Syntax

The content of the note has to be a boolean expression, “mylnstance.Name ==
12" for example and is written in target code.
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How do | insert target code into the test?

Introduction

It may be useful to add directly source code in a test sequence when the
interactions are hard to represent in a UML sequence diagram.

User interactions

1 - Add a note with the stereotype <<javaTargetCode>> on a returned message.
Only one note (“assert” or “javaTargetCode”) is allowed on a returned
message.

2 - Complete it with Java code.

Test execution

This code is inserted in the generated file after the returned message assertions.
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How do | generate and compile a new test suite?

The "UML Test Designer/Create a test suite" command is used from the
application model to create new test suites. To make test suites executable, carry
out the following steps:

1 - From the test model JUnit work product in the "ltems" tab of the properties
editor, run the "Propagate" command.

esiBankigetue L
todify
Consult
Analyziz Wizard 4
Wizards/Tools b
Delete children

Fropagate
EJB b
Tests For JavasEJR F

Figure 4-15. The "Propagate" command

2 - Create a Java generation work product on the test suite stub package with the
"Tests For Java" element.

3 - Launch the "Tests For Java/Generate and compile" from the test package
JUnit work product. This command can also be launched from the test suite
package.
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How do | generate and compile a new context?

Introduction

The "UML Test Designer/Create a context' command is used from a test suite to
create new contexts. To make these executable, carry out the following steps:

1 - From the test model JUnit work product in the "ltems" tab of the properties
editor, run the "Propagate" command.

2 - Launch the "Tests For Java/Generate and compile" from the test package
JUnit work product. This command can also be launched from the context
package.
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How do | test an EJB?

Introduction

It is possible to test an EJB in a real J2EE server environment using the
Objecteering/Tests For Java/EJB module.

The EJB selected for tests could be a stateful, a stateless or entity one.

Note: In order to help test EJBs, we strongly recommend that you have a look at
the "First steps" chapter in this user guide.
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User interactions in the test model
The first step is to create a test suite for the EJB.

Once the Stateless EJB has been generated, compiled and deployed, select the
EJB sub-system and create a test suite (Figure 4-16).

EI bankingSystem

. - EibStateless
E-Ba) EipStatetull  Modiy
@ BazketBanki Congult

EibE ity Browsze. .. »
E C Check model
urrencyR at i
3
=l :JIZT@SQL?DI:

i 3

BB BankaTH nalyziz Wizar
i Java 3

@ Bank EJB 3

g Bankscont LML Test Designer *

Create a Test Suite ...

@ ShoppingCar
" EH amTester Update a Test Suite ..
-- 2 CardMachineg Eheck )

b tewt
- 2 BankingOperation reate a Contes

COEQWLE Qo LR
[

Create a Tezt Sequence

CurrencyConverterEJB

Figure 4-16. Creating a test suite
A dialog box is open to enter the test suite name and to select the class to be
tested.

Warning:It is not possible to select stubs.
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Continue by defining the test for the EJB.
Select the created test suite (Figure 4-17).

EI @ test
= @ EibStatelessTestSuite
packageStub

oo

- ﬂ’ ImplementCurencyCorverter

Figure 4-17. Selecting the test suite

Next, create one or several sequence diagrams on its context package (Figure
4-18).

==|nterfacelrstance>
almplement CrurrencwCossrerter . test  EbS tatelessT estSuite..

alamTester MainTester

eumToFranc(0)

e ToFranc(1 06

“epagnri=

P 553057
==degeription==
Degeription of the test:

test ewro o frane comversion

0

Figure 4-18. Creating sequence diagrams
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Finally, build and launch EJB tests.

Create a JUnit work product at the root of test suite package and generate and
compile the tests.

E@ test
= =3 @ CurrencyConverterEJB T estSuite
; packageStub

e - BPafeorten

/% tainT ester
o P C&' almplementCurrencyCorverter:
% aMainT estenMainT ester
Cg - ﬂ ImplementCurrencyCorrverter

v |4 |

=]

cantext

“ | [y ==tUp

_F ||« » TestContest

-3 @ CurrencyConverterHome :bankingSysten:EjbSte
@ CurrencyConverter bankingSystem: EjbStateless
@ CurrencyConverterBean bankingS ysterm:: EjbStal
--%* packageStub ::test: CurencyConverterEJB T estSi
--%* bankingSystem bankingSypstem

-=%* CurrencyConverterEJB :bankingSpetem:: Curmenc:

B | 0

Figure 4-19. JUnit generation work product

Launch the tests. The JUnit control panel is launched and the results of tests are
displayed.

Note: Your server must be running to enable Objecteering/Tests For Java/EJB to
connect to it. The EJB must be deployed before running the test.
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Selecting and parameterizing the Objecteering/UML Test
Designer module

Selecting the Objecteering/UML Test Designer module

Before being able to use the Objecteering/UML Test Designer module in your
UML modeling project, it must first be selected. This operation is detailed in the
"Selecting modules in the current UML modeling project" section in chapter 3 of
the Objecteering/Introduction user guide.

Parameterizing the Objecteering/UML Test Designer module

The Objecteering/UML Test Designer and Objecteering/Tests For Java modules
provide various ways of customizing the Tests For Java generator, in order to
adapt it to your specific programming style.

+ Parameterization through general UML Test Designer module parameters (for
further information, please refer to chapter 7, "Parameterization" of this user
guide).

+ Parameterization using the UML Profile Builder tool. Code generation can be
adapted by redefining the J methods in charge of producing zones of Tests For
Java code. Through Objecteering/UML Profile Builder, you can define your
own tagged values, documents and items, as well as rules for checking,
generating and validating (for further information, please refer to the
Objecteering/UML Profile Builder user guide).

Objecteering/UML Test Designer User Guide 5-3



Chapter 5: Principles of Objecteering/lUML Test Designer

W

ork products

The Objecteering/Tests For Java/EJB module is used to generate Tests For
Java/EJB code from a UML model created in Objecteering/UML.

Before generating Tests For Java/EJB code, a work product must be created.

Work products represent elements external to Objecteering/UML, which are
delivered externally or which are used by other tools. These can be deliverables,
such as documentation, source code (C++, Java, etc), database SQL schemas or
any other element produced by Objecteering/lUML. Work products can be
accessed in the "ltems" tab of the properties editor. They maintain consistency
with related external elements (typically files), and provide services specific to the
target and the external element, such as "Generate" or "Visualize".

Work products follow the project's composition structure
(project/package/class/logic). If you create a work product on a package during
the first generation, a work product will be created for each component (sub-
package or class) that can have such a work product. If components are added
after the last generation, subsequent generation will create work products on the
new components that can have such work products. In this way, these work
products will maintain consistency with the model.

For further information on work products, please refer to chapter 6, "Functions of
the Objecteering/UML Test Designer module", of this user guide.

5-4
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Tagged values, notes and stereotypes

Objecteering/UML is a multi-target workshop used to model a large quantity of
application elements, whatever the language used.

However, during the technical designing and programming phases, certain
implementation details expressed in the target language have to be specified and
added to the model. This information, used to complete the model before
generation, is entered using:

+ Tagged values, which provide implementation rules for the generator
+ Notes, which correspond to the zones inserted directly into the generated code

+ Stereotypes, which provide implementation rules for the generator, different to
those of a non-stereotyped element

Tagged values, stereotypes and notes specific to UML Test Designer can be
added to a model element only if the Objecteering/UML Test Designer module has
been selected. For further information on tagged values, notes and stereotypes,
please refer to the related sections in chapter 6 of this user guide.
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Consistency checks

Objecteering/UML consistency checks

The Objecteering/lUML CASE tool provides over 200 consistency checks in real
time, used to guarantee the quality and coherence of the model produced. The
advantages of these consistency checks are clear:

+ Model consistency is checked when elements are entered, thus ensuring that
inconsistent names or elements are not entered.

+ Model consistency is maintained when elements are modified, thus allowing
the user to avoid having to manually update all instances of the modified
element.

For further information on consistency checks, please refer to the "Consistency
checks" section in chapter 1 of the Objecteering/UML Modeler user guide.

Removable consistency checks

However, the user may, in some modeling situations, prefer to have a certain
degree of flexibility with regard to the consistency checks applied to his model.
This can be the case, for example, during the preliminary phases of a project
(analysis, specifications, and so on), when users can prefer to have freer, less
restrictive use of the CASE tool. Similarly, when importing models from other
CASE tools that do not necessarily employ the same level of consistency checks
as Objecteering/UML, it can also be useful to be able to deactivate certain checks.
For this reason, certain Objecteering/UML consistency checks are removable. For
further information on removable consistency checks, please refer to the
"Removable consistency checks" section in chapter 3 of the Objecteering/UML
Modeler user guide.

The "UML Test Designer/Check” command
The "UML Test Designer/Check" command checks that:

+ modifications made to the application model have been taken into account in
the test model. If this is not the case, a call to the "UML Test Designer/Update"
command is needed.

+ the test model contains all the information required to execute a test suite
correctly.
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Overview of Objecteering/UML Test Designer functions

Introduction

The Objecteering/UML Test Designer module provides the following functions to
create and complete a test model:

¢

Create a test suite: This command is used from a package of your application
model to select classes to test and classes to stub, in order to create a test
suite package.

Update a test suite: This command is used from a tested package to update
one of its test suites after a modification.

Create a context: This command is used from a test suite package to add a
context package and its elements (instances, instance diagram, etc.).

Create a test sequence: This command is used from a context package to add
a sequence diagram to define a test.

Check: This command is used from the test model to check consistency
between the test suites and the application package.

The Objecteering/Tests For Java/EJB module provides the following functions, to
generate code and execute tests with JUnit TestRunner:

*
*
*
*
*
*
*
*

Generate tests
Visualize tests

Edit tests

Generate tests makefile
Compile tests

Analyze the compilation
Launch tests

Generate and compile tests

Using tagged values, notes and stereotypes

Tagged values, notes and stereotypes are used in the test model to define the
type of each element and provide useful information. They are described in the
following sections of this chapter.
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Tagged value types

The tagged values used by Objecteering/UML Test Designer are all generated by
one of the commands, and cannot be modified by the user.

For example, the {TestedPackage} tagged value on a test suite package provides
an identification of the package tested by the test suite.
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Note types

Overview

Objecteering/lUML note types are used to complete the UML test model with texts
in UML Test Designer syntax.

Note types on a test suite package

The ... note type is used to ...

summary provide a summary of the package contents for
documentation purposes.

description provide a description of the package contents for
documentation purposes.

testCase insert the Java code of a test method.

Note types on a context package

The ... note type is used to ...

setUp instantiate the context before calling a test method.
The contents of this note are inserted into a method
called before each test method of the context.

Only one "setUp" note is allowed on a test package.

Objecteering/UML Test Designer User Guide 6-5



Chapter 6: Functions of the Objecteering/UML Test Designer module

Stereotypes

Overview

Objecteering/UML Test Designer defines stereotypes, used to designate certain
objects as being concerned by the generation of Tests For Java code.

The stereotypes used in Objecteering/UML Test Designer are generated
automatically. However, it may be useful to know what they are used for.

Stereotypes on a package

The ... stereotype is applied to ...
OrganizationTestSuite a test suite package.
PackageStub a package containing stubs.
TestContext a context package.

Stereotypes on a class

The ... stereotype is applied to ...
ClassUnderTest a tested class in a test suite package.
ClassifierStub a stubbed class in a test suite package.
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Defining module parameters

Introduction

The user can parameterize the following elements of Objecteering/UML Test
Designer:

¢ Primitive tests
Parameter values for tests

Parameter default values for tests

Editors

.
.
+ General
.
+ RTF generation

The following elements of Objecteering/Tests For Java/EJB can be parameterized
by the user:

+ JUnit
¢ Testreport
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Configuring the modules

@Modif‘ying configuration
Modules

B UML Modeler
i Interface

ML profiles

- Wizards/Taoals 1.1
- Analyzis Wizard Y11
- Documentation V4.4
- Tests For Java/EJB V2.2
- ML Test Desigrer ¥2.2
nimitive tests

{55 i B E B |

-E-E-E-E

{114 |

Figure 7-1. The "UML Test Designer" section of the "Modifying configuration" dialog box

int default value

The Objecteering/UML Test Designer and Objecteering/Tests For Java modules
can be parameterized through the "Modifying configuration" window (as shown in
Figures 7-1 and 7-2 respectively). This window is opened either by clicking on the

‘E"ﬂ "Modify module parameter configuration" icon or through the "Tools/Modify
configuration" menu.

=10l x|

— Parameters default values for Tests

|1D

ztring default value

| defaultSting

double default value

|2

float default value

|2.D

long default value

|2

bute default value

|2

short default value

|2

boolean default value

| true

char default value

E

Cancel |

Help |
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@Modifying configuration 2 ;lglil
Modules — JUnit

[¥ Generate and compile application before launching tests

¥ Generate and compile tests before launching tests

B Wizards/Tools W1.1

Bl Analysis Wizard W11

B+ Diocumentation 4.4

B~ Tests For Java/EJB V2.2
est repork

B~ UKL Test Designer 42,2

| Ok Cancel | Help |

Figure 7-2. The "Tests For Java/EJB" section of the "Modifying configuration" dialog box
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Sets of parameters

In the UML Test Designer sub-category of parameter, six sets of parameters are
available.

@Modif‘ying configuration ;Iglil
Modules

— Parameters default values for Tests
int default value

|1D

ztring default value
| defaultSting

double default value

B wizands/ Taals 1.1
- Analysis Wizard V1.1 |2
B+ Documentation 4.4 float default value
B~ Tests For Java/EJB W22 | 20
B UML Test Designer 2.2
- Primitive tests long default value

| 2
bute default value
2

short default value
| 2

boolean default value

| true

char default value

E

ak. Cancel Help

Figure 7-3. The "Parameter default values for tests" set of UML Test Designer parameters
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In the Tests For Java/EJB sub-category of parameters, two sets of parameters are
available.

@ Modifying configuration o o] 5 |
Modules — JUnit
B UML Modeler ¥ Generate and compile application before launching tests

[# Generate and compile bests before launching tests

- ML profiles
- wizards/Toolz 1.1
- Analysiz Wizard 1.1
- Dlocumentation 4.4
- Tests For JavasEJB V2.2

- 1715
LB

m

est repork
H- UL Test Degigner W22

[l

oK Cancel Help

Figure 7-4. The "JUnit" set of UML Test Designer parameters
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Overview of UML Test Designer documentation
generation

Two kinds of documentation can be generated on your tests:
+ documentation of your test model

+ the test report after execution of the tests with JUnit (only available with the
Tests For Java/EJB module)

First, create a new document by selecting a test package (either the root test
package or a test suite package in the Objecteering/lUML explorer) and then

clicking on the IEE;- "Create a document" icon in the "ltems" tab of the properties
editor (as shown in Figure 8-1).

[T
g5

Figure 8-1. Creating a new document
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A window then appears. In this window, select the UML Test Designer module
(Figure 8-2).

[® accessible elements =[0O] =]

T atligmnnes

Acceszible elements
£ GenDockodule

=k UMLT

(a1}

—  Apply | Close | Search | Help |

Figure 8-2. Selecting the Objecteering/UML Test Designer module

Steps:
1 - Click on the UMLTestDesigner module.
2 - Click on "Apply" to confirm your choice.
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The "Documentation generation" window then appears (Figure 8-3).

@Documentatiun generation = |EI|5|

Partial generation

Tagged walues

Froperties

Namel docurment

Title |

Subtitle |

Authorl

Versionl

Heferencel

Date [ 4DATE"

Targeted format

| HTML =l

Save a$|

[T Autamatic generation after modification

tMessage file

I =l

Document template

Add a stereatype

I <Maone: LI

| oK | Close | Help |

Figure 8-3. Creating documentation
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Generating the test report of the executed tests

Once tests have been executed once, a test report is available. This test report in
an XML file available in the same location as your test model documentation or in
the default directory if the test model documentation has not already been
generated.

The XSL file associated with the XML file has to be specified at Tests For
Java/EJB module configuration level.

Two kinds of XSL file are available in your Objecteering/UML module directory
(Figure 8-4).

E_J_Modifying configuration ;lglil
Modules — Teszt report
LML Modeler XL file

UML prafile builder dulesTestsForl avaEJBY2. 2. dvwresh T estF eportList. sl _l
Documentation 4. 4
Module_Java Va1

EJB V1.1

Types editor 1.2
Analyzis wizard V1.1

- wizards/Tools W11

- Tests ForJava/EJB V2.2
JUnit

H est report:
- UMLProfleForEJE W1 1
B UL Test Designer 422

oK Cancel | Help |

Figure 8-4. Test report module parameters
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Functions of UML Test Designer documentation
generation

Once the documentation generation work product has been created, you can
generate and visualize documentation corresponding to your tests.

The "UML Test Designer/Generate test documentation” command

x4

test

MY description
« ¥ [rganizationT estSuite
-=%* bankingSyztem bankingSystem

ocumert

test_)  Modify
Conzult
“Wizards/Tools k

Diagrams  Items Analyzis Wizard »

= = 0
‘ﬁm-&d,'

Delete children

Documentation k

2. T
Uball ves! DEses Generate test documentation

Yizualize tezt documentation

Figure 8-5. The "UML Test Designer/Generate test documentation" command

Steps:
1 - Select the documentation work product in the "ltems" tab of the properties
editor.

2 - Run the "UML Test Designer/Generate test documentation" command.
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The "UML Test Designer/Visualize test documentation” command

x|+
test
“ || (MY description
== || « = [QrganizationT estSuite
- || ~~#* bankingSwstern bankingSystemn
1. —@g document
A [ test_) Moty
Conzuilt
~ “Wizards/Tools 4

Diagrams  Items Analysis Wizard 3
Delete children

D ocumentation 4
<. UML Test D

Generate test docurnentation

Wizualize test documentation

Figure 8-6. The "UML Test Designer/Visualize test documentation" command

Steps:
1 - Select the documentation work product in the "ltems" tab of the properties
editor.

2 - Run the "UML Test Designer/Visualize test documentation" command.
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