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. Infroduction

1.1. About

This document describes how the CDPUnit CDP component works, and how to set it up and use it with the
CDP system. The CDPUnit CDP component has the following features:

e Facilitates testing of CDP components at the low and intermediate level.
® Allows for white-box and black-box testing of CDP components.
® Integrates with and uses the widely popular CppUnit testing framework.

] .2. Terms and Definitions

Black-Box Testing

Testing that only relies on the public interface of the unit under testing, and thusly is loosely coupled with the
code under test.

CDP
Control Design Platform.

CDP Controller

Computer (Usually an industrial computer) running CDP application, usually on a true real- time operating
system.

Component

Object with strict interface specification.

Component Test

Test case that requires an active CDP component running in a CDP application. Frequently a test component
that inherits the component under testing to allow instrumentation and inspection of the component during
tests (white-box testing).

Unit Test

Stand-alone test case that does not need an active CDP component nor complete running CDP system. Can
often also be run entirely outside of CDP, with dependancies only to CppUnit.

White-Box Testing

Testing that accesses or modifies internal state of the unit under testing, and thusly is tightly coupled with the
implementation.
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. Installation

The CDPUnit can be delivered both as source code and as a separate library which is linked into the
application. If delivered as separate library, the CDPUnitLib Setup will by default install all files in sub-folders
of “CDP Developer”.

2.1. Prerequisites:

A valid CDP license

Familiar with CDP

Familiar with unit testing

CDP version 2.3.1.10 (or newer)
CppUnit version 1.12.1 (or newer)

2.2. Linking with the CDPUnit library

Copy the example ComponentTestRunner.xml component file that came with the distribution into your
project's Components folder, and the ComponentTestRunner.xml model XML file into the Models folder.

Copy the CDPUnitLib folder either into your project, to a location for standard libraries, or copy the
CDPUnitLib_<config>.lib and header-files to a location where your linker can find it.

Include the CDPUnitLib.h header file in your application's Libraries.h file:
#include <CDPUnitLib.h>

If necessary, update the include paths by adding the path to where to find CDPUnitLib header-files (and source
code if available):
e CDP_ Application -> Properties
O C/C++ -> General -> Additional Include Directories

Link the CDPUnit library into your application by putting CDPUnit_<config>.lib in a folder included in your
linker path. For the CDP_Application project:
® CDP_Application->Properties
O Linker -> Input -> Additional dependencies

Finally, link to the CppUnit library. Same procedure as for linking with the CDPUnit library above.
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2.3. How to add the CDPUnit liorary in a new or existing project

e Start CDPDeveloper located at Start Menu > Programs > CDP > CDPDeveloper
® Make a new project by Selecting File->New, type in project name and click Create (or skip four steps
forward and open an already existing project in Visual Studio)

. Hew Project Wizard le

Path where project Folder will be placed;

{1 GalaxyExplarer |D:"-P"°j'3':t5 | £
{1 HyperdriveEnagine
{1 Lunal ander Project name:

MyTestApp

Create project from the template below:
| Ci\ProgramfileryCDP Developer! Templates\Project_Ter | |

. MyLibrary
("] Spaceshuttle

Skakus:

[ ]l Cancel H Create

® Choose 'Open current project in DevStudio' from the Tools menu:

a CDPDeveloper - [CST1000DecoderTest]

File Edit Wiew | Tools | Help

DEHE &9 opons >
Stark Page  CS1000D Run current application 4k
Open current project in DeyStudio
?UENIEW 1 Generator.exe rary
Cibis iy W CDPBrowser.exe . . . . .
Create new gte a new library, including project files,
@  Runtime License Generator file and a 'Builder’ class.
Model . .
& ControllerSetup not contain spaces or special characters.
Create new
Select existing Report a bug that ends with Lib, for instance
add Spsceshiplib
. Library name
Signal
Parameter -
Create new library
Alarm
Mes=zage
State
State transition

o If Visual Studio asks to convert the project, accept this by selecting 'Next'/'Finish'/'Close' until done.
Close the conversion report.
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® In Visual Studio, select the configuration that is right for your target platform.

File Edit Wew Qb Project  Build Debug Tools  Window  Help

» |Release (3 win3z2

E Solution 'COP_Application' (2 projects):
CDP_application
Target

Configuration Fﬂanager. N

® Sclect 'CDP_Application' from the 'Solution Explorer’, right-click and select Properties.

e In C+t/Additional include Directories, make sure it says: “$(CDPBASE)\CDPUnitLib”; “$
(CDPBASE)\CDP”. When compiling for On Time RTOS, the following include is also required: ;”$
(RTTarget)\Include”.

CDP_Application Property Pages X

Configuration:  |Active{Debug) | Platform: | Active(Win3z) v Caonfiguration Manager ...

=3 Configuration Propertie| A Additional Include Direckories “${CDPBASE)'CDP";"${CDPBASE)" CDP2SQLLik
General
Debugging
2 o+

5 General
Cptimization ${COPBASENCDP ~
Preprocessar $ICDPBASENCDPZSGLLID l ’
Code Generatio <] Il | =
Language
Precompiled He.
Qutput Files Inherited valugs:

Additional Include Directories
& for Edit & Continue (/ZI)

Erowse Informs
Advanced
Command Ling
122 Linker
(22 Resources

(21 Browse InFormation
(2 Build Events I¥ Inherit From project defaults Macros>3

(23 Custom Build Step [V]
< ] il | [)] OK ‘ Cancel | Help

use semi-colon delimited

Ok | Awhrpt | | Hielp |

The compiler will look in the directories specified in 'Additional Include Directories' for files that you
#include in your .cpp and .h files. If you get an error 'Can not open include file ..." then it is most likely
caused by a missing include directory, or that the file you #include does not exist.

® Once you also start linking in libraries containing unit-tests or component tests, you may find that you
also need to include the CppUnit headers in the include paths: “$(CPPUNIT)\include”
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In Linker->Input, make sure you list CDPUnitLib_Release.lib, cppunit.lib and CDP_Release.lib in
addition to all the win32 libraries you need. This will ensure that the linker finds all the functions that
is referenced in the code. Note that when compiling for other Operating Systems you will need to

replace these libraries with the ones for the target OS.

If you have unit tests or component tests in separate libraries, they also need to be linked in.

CDP_Application Property Pages X

Configuration:  |Active(Release) ~| Platform: |Active(win3z) - Configuration Manager. ..
‘=3 Configuration Properties Additional Dependencies CDP_Release.lib wsZ_32.lib winmm.lib Iphlpa
General o . Nl
R Additional Dependencies X
Diebugaging el clease.lib
CcicH C51000Decoder_Release.lib
25 Lirker CDP_Release.lib
General wsz_32.lb
e winirm. i
& Inpu ) Iphipapi.lib
Debugaing
Syskem
Cptimization
Embedded 10U Inherited values:
Advanced kernel3z2.lib A
Command Ling “;?ngzl_ijl'b
gdi3z i
(2 Resources ) winspaal.lib
(22 Brawse Information comdlg3z. i -
(23 Build Events ]
(23 Custom Build Step
(1 Web Deplayment v Inherit Fram praject defaults Macros==
J52.libY; configuration
Ok | Cancel | Help |
oK. | byt | Hielp

In the 'Solution Explorer', inside the 'CDP_Application' project, locate the Header file Libraries.h, and
add the line #include <CDPUnitLib.h>. If you have separate libraries with unit tests or component
tests, you will also need to include the appropriate headers for the test components and/or unit test
suites.

CDPUnit_Release.lib
cppunit.lib
CDP_Application - Microso($lEaC CEEENI]

File Edit ‘ew Qb Project  Build Debug  Tools  Window  Help

@ - h - = ¥ K - - » Debug » i Resetallals
Bl & B ae ' A %% %%

E) | Solution Explorer - COP_Application 1 X Lihraries.h"‘|

|

:«";_I :QSDIution 'CDP_Application (3 projects) 5 // To use libraries, da th

4 |=- [ cop_application /4 1) add an include for t

3 (5] References /4 21 add the directory wh

1
2
3
= {3 Source Files EH the project that bui
- [ CDP_Application.rc 5| 4/ 3] Set the project that
@ CDRMain.cpp Iy of wour lib project,
7
-
=l

- 2] CDPStarter.cpp I CDP_Application proj
@ Stdafx.cpp

- 4] Usbinit.cop //#include <¥ourComponentl
= =3 Header Files 10

- (B C_DPSFarth-h 11| #include <CDP25QLLib. k-

@ Libraries.h 12i| /4 CodeGenerator: Insert

@ resource.h 13 _I

e [BY ShdaFeh
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® Finally, make sure that the working directory of the project is set to ../Application. This will ensure
that the executable is started where the configuration files are located.

CDP_Application Property Pages F)?

[

Configuration: |Active(ReIease) j Platform: |Active(Win32) j Configuration Manager...

=3 Configuration Properties B Action

General Command $(TargekPath)
g Debugging Command Arguments
23 S+ ‘Working Directory ..Jipplication J
(23 Linker Attach Mo
(21 Resources Symbal Path

(23 Browse Information
(23 Build Events

(23 Custom Build Step
(23 Web Deplayrent

B pebuggers
Debugger Type Auto
SGL Debugging Mo
E Remote Settings
Connection Local
Remaote Machine
Remaote Cormmand
HTTP URL

Working Directory
The application's working directory, By default, the directory containing the project file.

1[4 | Awhiyt Hielp

2.4, Modify the project XML files

Add the following to your project's Application.xml:

Inside the <Components> element, add an instance of a ComponentTestRunner component, for instance:

<Component Name="ComponentTestRunner" Type="ComponentTestRunner"
src="Components/ComponentTestRunner.xml"></Component>

Or, inside the <Subcomponents> element, add:

<Subcomponent Name="ComponentTestRunner" Type="ComponentTestRunner"
src="Components/ComponentTestRunner.xml"> </Subcomponent>

This will tell CDP to initialize a component named “ComponentTestRunner” from a component file
located at “Components/ComponentTestRunner.xml”. Make sure that your Models folder contains a
ComponentTestRunner.xml model file, or the component will not be initialized correctly.

Configuration is done by modifying the component xml file. It should not be necessary to modify the model
XML file. For details, refer to the CDPUnit User Manual.
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. Functional Overview

3.1. ComponentTestRunner Component

The ComponentTestRunner CDP component is a ready-to-use component for running unit tests and component
tests. The component is configured in XML. The ComponentTestRunner component can also be sub-classed for
extending the functionality.

3.2. CDPUnit API
The CDPUnit API provides a thin wrapper on top of CppUnit.

3.2.1. DynamicTestinterface

DynamicTestInterface inherits and implements the abstract TestFactory from CppUnit to allow integration with
other CppUnit-based runners. The DynamicTestInterface is implemented by Component Tests for creating
component tests.

3.2.2. HelperMacros.h
The CDP_UNIT TEST * DYNAMIC macros in HelperMacros.h

Used for registering Component Tests dynamically at run-time.

33 Test Runners

A few simple commmand-line unit test runner applications. Does not require a running CDP system.

Can be used when there are no or few CDP dependancies in the unit tests.
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4. ComponentTestRunner
Component

4.1. About

The ComponentTestRunner CDP component is a ready-to-use component. The component is configured in
XML as described in the CDPUnit User Manual.

4.2. Overview

4.2.1. Component Architecture

ComponentTestRunner

‘ | DynamicTestInterface

CDP ‘ CDPConsoleRunner ‘
System

| ConsoleRunner |
CppUnit

Operating System

4.2.2. Component States

The component includes multiple states. See the CDPUnit User Manual for more information.

4.3, Sending command messages

4.3.1. About

The RegisterTests and RunTests text command messages are used to prepare and run the test cases.

4.3.2. Text command argument

If a text value is sent along with the RunTest command, it is used as a test selection name.
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5 . CDPUnNIt API

The CDPUnit API is introduced as a thin layer between CDP and CppUnit to help create testcases for, and
running them in, CDP applications.

5.1. DynamicTestinterface

5.1.1. Description

The DynamicTestInterface must be implemented by any CDP component that wants to serve as a test fixture.
The ComponentTestRunner uses this interface to identify and fetch testcases from CDP test components.

5.1.2. Methods

® makeTest — creates a collection of test cases and returns to them.

5.1.3. Example
Example on how to define a test component that implements DynamicTestInterface.

#include <CDPUnit/CDPUnit.h>
class MyTestComponent

: public MyComponent, public CDPUnit::DynamicTestInterface, public CppUnit::TestFixture
{

1) coo

5.2. HelperMacros.h

5.2.1. Description

The helper macros are modifications and extensions based on the CppUnit helper macros. They are used to aid
in registering test fixtures and test cases, so that you do not have to write code that explicitly collects all the
individual tests.

5.2.2. Macros

e CDP UNIT TEST SUITE DYNAMIC - start registering a test suite.

CDP_UNIT_TEST DYNAMIC - register a specific test into the test suite.
CDP_UNIT_TEST SUITE END DYNAMIC — end registration of a test suite.

CDP_UNIT _TEST SUITE REGISTER DYNAMIC — add code to return the above tests dynamically.

5.2.3. Example

Example on how to reglster tests in a component.
class MyTestComponent
: public MyComponent, public CDPUnit::DynamicTestInterface, public CppUnit::TestFixture
{
// Registering the tests.
CDP_UNIT_TEST_SUITE_DYNAMIC( MyTestComponent ) ;
CDP_UNIT TEST DYNAMIC( testSomething );
CDP_UNIT_TEST_DYNAMIC ( testSomethingElse ) ;
CDP_UNIT TEST SUITE END DYNAMIC () ;
CDP_UNIT_TEST_ SUITE_REGISTER DYNAMIC() ; ///< Implements makeTest () for this class.
/.
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6 . lest Runners

6 .1. overview

6.1.1. Description

The CDPUnit Test Runners are found in the CDPUnit::UI namespace and provides a way of running unit tests
as a stand-alone executable without CDP.

Note: Depending on how coupled a test case is with CDP, it may not be possible to run it without a functioning
CDP system.

6.1.2. Class overview

The add-on provides the following test runners:
® ConsoleRunner — run unit tests with no CDP dependancy.
® CDPConsoleRunner — run unit tests with some CDP dependancy.

6.2. ConsoleRunner

6.2.1. Description

The ConsoleRunner is a simple test runner class for creating command-line test runner applications without
CDP. It uses the TestFactoryRegistry and will only find unit tests that have been registered with it. Component
tests are not registered nor run.

6.2.2. Methods

® ParseCommandLineArgs — extract options from the command line arguments.
e RunConsole — run the tests in the console.

6.2.3. Example

Short example of creating the runner.

#include "Libraries.h" ///< This must also include the test definitions.
#include "CDPUnit/UI/ConsoleRunner.h"
int main(int argc, char *argv([])
{
CDPUnit: :UI::ConsoleRunner myTestApp;
myTestApp.ParseCommandLineArgs ( argc, argv );
return myTestApp.RunConsole () ;

}

6.2.4. Command-line arguments

The following command-line arguments can be given to the console runner.

--verbose Gives a more detailed report of the test run.
--test [name] Run a specific test suite or test case only.
postbuild Used for running from Visual Studio post-build step.
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6.3. CDPConsoleRunner

6.3.1. Description

Extension to ConsoleRunner that adds some helper functionality to run tests with some minor CDP
dependancies.

6.3.2. Methods

® RunMain — reimplemented from ConsoleRunner, starting the tests in a separate thread with increased
priority to allow tests to do priority changes. (Useful if you are testing thread-dependant code.)

6.3.3. Example

Simple example

#include "CDPUnit/UI/CDPConsoleRunner.h"

int main(int argc, char *argv([])

{
CDPUnit: :UI::CDPConsoleRunner myTestApp;
myTestApp.ParseCommandLineArgs ( argc, argv );
return myTestApp.RunConsole () ;

}

7. CppUnit

At the bottom of the CDPUnit application and library, lies the CppUnit library.

/. 1. C++ unit testing framework

CppUnit is a C++ unit testing framework that started as a port of JUnit to C++ by Michael Feathers.

The design of the framework is similar to others in the “xUnit” family of test frameworks, so people familiar
with other frameworks (JUnit, NUnit, etc) will quickly find their way.

It is Open Source and available under the GNU Lesser General Public License (LGPL).

8. Appendix

8. 1 . References

CppUnit - C++ unit testing framework
http://cppunit.sourceforge.net/
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