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1 Overview of OpenTTCN Tester 2011

OpenTTCN Tester 2015 a TTCN3 test development and executipackagebuilt
by integratingoopularOpenTTCN Testeproductand widely used Eclipse framework

providinganeasy to us& TCN-3 editing, compilation, and execution environment.

OpenTTCN Tester 201ihcludes seamless integration of OpenTTCN TTENSt
in-time compiler, OpenTTCN TTCI8 virtual machine, and TTCGH editor.
OpenTTCN Tester 201frovides basic but easy to use support for integrating FTCN
3 test case editing, TTGBI syntax and semantic checking, TTGNcompilation,
starting TTCN3 adapters on deand and execution of TTGBI test cases into one

single integrated development environment.

OpenTTCN Tester 2015 compatible with OpenTTCMlatform version4.1. The
following OpenTTCN SDKsre includedor programming TTCN3 adapters:

T OpenTTCN SDK forC!

T OpenTTCN SDK for C+%

1 OpenTTCN SDK for C

1 OpenTTCN SDK for Java

Currently,OpenTTCN Tester 201i$ availablefor WindowsandLinux platform The
Microsoft Windows 7, Microsoft Windows Vistawith service pack 2and Microsoft
Windows XPwith ServicePack 3operating systems are supportédtest Debian

Linux is supportd.

1 OpenTTCN SDK for C is compatible with Microsoft Visual Studio 2010 and Microsoft Visual Studio
2008 in Windows platform and with GCC4 in Linux platform.

2 OpenTTCN SDK for C++ is compatible with Microsoft Visual Studio 2010 and Microsoft Visual
Studio 20@ in Windows platform and with GCC4 in Linux platform.

¥ OpenTTCN SDK for C# is compatible with Microsoft .NET Framework 3.5 / Mono and Microsoft
Visual Studio 2010, Microsoft Visual Studio 2008 and Mono / MonoDevelop.
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2 ReleaseHighlights of OpenTTCN Tester 2011

OpenTTCN Tester 201i$ anewreleaserersioncontaning all changes from previous
releases oDpenTTCN TesterThe followinglist contans highlights of new additions
included in this versionSeethe Release Notedocumentor detailed list of changes

from previous versions of OpenTTCN Tester

Four major new features of OpenTTCN Tester 2011 are:
1 Instantlyready native TTCNB debugger,
1 GFT (Graphical Presentation Format) log viewer,
1 XML Schema to TTCMB translator,
91 all Java version of TTCR TRI and TCICD interfaces for Java (new in
4.1.2),
TTCN-3 TRI, TCICD, and TC4TM interfaces for C++, and
TTCN-3 TRI and TCICD interfaces for C#.

==

Highlights of features of previous version of OpenTTCN Tester included to
OpenTTCN Tester 2011
1 A graphicaluserinterface simplifying testlevelopmentand tesimanagement

supporting:
A TTCN-3 test case editing
A TTCN-3 syntax and semantic checkjng
A TTCN-3 compilation
A Test managementExecution of TTCNS test casesind
A Ondemand adapter startup

Commandine tools for scriphg and advanced useeincluded

TTCN-3 Edition4 (version 4.2.1)mprovementgor LTE support

Unified installerarchitecture All tools and SDKs in one packagad

Bug fixes performance improvemenésd usability improvements.
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3 Prerequisite sfor OpenTTCN Tester

OpenTTCN Tester 201is available formodern PC computers runnirigicrosoft
Windows XPwith Service Pacl, Microsoft Windows Vistawith Service Pack and

Microsoft Windows 7operating systems.

OpenTTCN Tester 201k astandalongackagentegratingfunctionality of popular
OpenTTCN Testeproduct withanEclipsebased TTCN3 IDE.

OpenTTCN Tester 201lises Java fothe Eclipse components as well garsing
TTCN-3 and ASN.1modules. For these reasons you need to Bava 6Runtime
Environmentor newer installed. OpenTTCN recommends using the latest version of
Java 6 JRECurrent version oDpenTTCN Testerequires 32vit version of Javalf

you are developing adapters with the OpenTTCN Java SDK, you must install the Java
Development Kit (JDK).

You candownloada JavaRuntime EnvironmentJRE) or a Java Development Kit

(JDK) from: htt _p://java.sun.com
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4 OpenTTCN Tester System Overview

OpenTTCN Tester consists of a Server, a User Interface, one or more SUT and
Platform Adapters, and one or more Coding and Decoding adaptex Server is

used to execute test specification and it implements the T3 @&Xecutable (TE)
function described in the TTCGR architecture. Th&raphicalUser Interfac€GUI) is

used to perform test management operations and to control the t#stmglements

the Test Control (TC) and Test Logging (Tinterfacesdescribed in the TTCIS
architecture. The SUT and Platform adapters adapt the tester for certain application
domain that is specified by a test suite and implement the corresponding function
described in the TTCR architecture. The Coding and Decoding provides translation
between abstract TTGR data and transfer syntax dsky the application on the

wire.

4.1 System Services

The server part of OpenTTCN Tester, also called Skever orSystem $8rvices
consists of one or more processes that implement necessary functionality to control,

store, and execute test specifications.

System serviceshall be running before other parts of the test system are started and
while the rest of the test systeisi running.They are started automatically by the
Graphical User Interface, but must be started by hand for comhmangise.

4.2 User Interfaces

The user nterface part of OpenTTCN Testeonsists of alternative user interfaces
that implement necessary furmtality to perform test management operations and to
control the testingThe graphicaluserinterface is the normal method of operating the
test systemOpenTTCN commariine utilities arealsodescribed in this document
but they are intendefibr advaned users onlyAlternatively acustomuser interface

implemented using TETM interfaces can be used.
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Division of OpenTTCN Tester to user interface and server parts allows separate
evolution of these parts, and integration of customer specific ni@stagement

softwareif desired

For simple scenarios use of the OpenTTCN provided graphical user interface is

recommended.

4.3 SUT and Platform Adapters and Coding and Decoding

The domain specific part of the OpenTTCN Tester, here called "SUT and Platform
Adapters and Coding and Decoding”, consists of one or more processes that
implement necessary functionality to specialize a generic tester to a certain

application domain and epating system platform.

SUT adapter is used to create a concrete link between the Tester and the
Implementation Under Test (IUT). Platform Adapter is used to extend the used testing
language with external operations, and in some case implementindoanplspecific

timing mechanism. Coding and Decoding is used to encode all data sent and to
decode all data received. Coding and Decoding can be implemented as a single
separate server or implemented together with the SUT or Platform Adapter server.
After these servers have been created for a specific test suite, a complete test system,
"Means of Testing" (MOT) in ISO 9646 terms, has been created.

The necessary SUT and Platform Adapters and Coding and Decoding can be provided
by OpenTTCN Ltd, a value addie@eseller, integrator, or they could be created by the

enduserwith the OpenTTCNSDKs.

These three classes of adapters, SUT Adapter, Platform Adapter, and Coding and

Decoding, are described in the following sections.
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4.3.1 SUT Adapter

The SUT Adapter consis of one or more processes that implement necessary
functionality to connect Implementation Under Test (IUT) to the Tester. Each of the
processes in turn may implement one or more TIports defined in the test
specification in abstract terms. Usuallye implementation of the SUT Adapter
consists of message decoder and encoder, and code that sends and receives messages

to and from the used network hardware or connection.

The SUT Adapter shall be started and registered only after the Server is already
running. The SUT Adapter shall be unregistered and stopped before the Server is

stopped.

4.3.2 Platform Adapter

The Platform Adapter consists of one process that implements the -BT&xiérnal
functions defined in the test specification in abstract terms. TH@NT3 external
functions are an extension mechanism to add new operations to the testing language
that cannot be otherwise specified. The Platform Adapter can be implemented in a
separate process or it can be combined with one of the SUT Adapters. Ukally,
Platform Adapter is combined with the SUT Adapter, if the TT&ENXxternal
functions are used to control the test system interface.

The Platform Adapter shall be started and registered only after the Server is already

running. The Platform Adapter ath be unregistered and stopped before tbe& is

stopped.
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4.3.3 Coding and Decoding

The Coding and Decoding consists of one or more decoding functions and one or
more encoding functions that implement necessary functionality to convert abstract

TTCN-3 values to desired transfer syntax and vice versa.

The Coding and Decoding is normally implemented together with the TIGNT
Adapter or Platform Adapter needing its services. Alternatively a single standalone
Coding and Decoding server can be registefeat provides all encoding and
decoding services for the test system.

The standalone Coding and Decoding shall be started and registered only after the

Server is already running. The standalone Coding and Decoding shall be unregistered
and stopped beforbe Server is stopped.
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5 Starting and Stopping OpenTTCN Tester

You can start OpenTdN Tester from the Windowst&t menuunder OpenTTCN
Tester 2011Your Windows desktoplsohasa new iconto start OpenTTCN Tester
if you chose to install it

On startup you will be prompted for yoworkspace locationThe term workspace
means the directory where dllpenTTCN TestefTTCN-3 projects configuration
settingsand TTCN3 files are storedit is recommended to place the workspace in
your home directoryunder the OpenTTCN Tester 2011folder. After your start
OpenTTCN Tester, OpenTTCN Tester splash screen shown in the following

screenshot is displayed.

Q

OPENTTCN

Loading Workbench

OpenTTCN Testér 2012 :20 420

Figure 1. OpenTTCN Tester 2011 splash screen.
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5.1 Selecting a Workspace

Whenyou select to sta®penTTCN Testerthe following dialog will be shown. You
can now change the workspace directory by specifying a directory name that you

want to use as yo@penTTCN Testeworkspace directory.

For example,you can place the worksace in your home directory under the
"OpenTTCN Tester 2011folder. This is the default recommended settifidnis
would be specified in the dialog &\Userd<your username¥OpenTTCN Tester
2012workspace(in Windows 7).Alternatively you carplace the gectory to your
desired location by clicking on the Browdmitton

£b Workspace Launcher Iﬁ

Select a workspace

OpenTTCM Tester 2012 stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

Workspace: ChUserstmegant, OpenTTCM Tester 201 2\workspa - Browse...

[] Use this as the default and do not ask again

OK ] [ Cancel

Figure 2: Workspace launcher dialog.

Every timeOpenTTCN Testestarts, the application will ask you for the workspace
you want to use. If you wanttouse thea me wor kspace al ways,

thisasthedefautnd do not ask againo check box
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5.2 Installing OpenTTCN License Key

WhenOpenTTCN Testestarts it checks if you have alreadytaiked OpenTTCN.lic
license key and asks if you want to install the license kKbgOpenTTCN.lidicense

key can be downloaded frorttps.//www.openttcn.com/updateasing the same

account information that you used to download@penTTCN Testesoftware itself.

If OpenTTCNL.lic license key ofOpenTTCN Testenis missing when you start
OpenTTCN Testerthe application will ask you if you wish to install the licensg ke
using the following dialog. Please click Yes button to proceed installing the missing
license key.Note thatOpenTTCN Testewill refuse to staruntil you install ad
activate a validicense key.

£ License file required ﬁ

A Your installation does not seem to have a OpenTTCN license file,

Do you wish to install a license file now 7

Yes || Ne

Figure 3: License file instdlation dialog.

If you answerNo to the license installation request, you will be returned to the
License Management screen where you can chodsgdgain orexit the program.

When youanswerYes the following Select license file dialog is showavigate to
the correct folder that contains the OpenTTCN.lic licenseykeydownloadedif you
have downloaded the key usingindows 7, the license may be found from

"C:\Userd<your username¥Download$ directoryby default
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A Select license file &J

@-\;/-v| 4 +» Demo » Downloads - |¢, | | Search Downloads 0 [
Organize » Mew folder =~ @ IZ:.E:ZI
Y Favorites i Name : Date modified Type Size
Bl Desktop =] OpenTTCN 11/20/2009 2:38 PM  License 2KB

4. Downloads

15| Recent Places

m

= Libraries
3 Documents
rJ'- Music
| Pictures
B videos

"M Crmnuter

File name: OpenTTCN ~ |OpenTTCN License files (i) |

[ open |+ | conce |

Figure 4: Select license file dialog.

5.3 Activating OpenTTCN License Key

Beforethe OpenTTCN license key can be used it needs to be activated. The activation

is performed using Internet connectiwith the OpenTTCN Activation server

After you have install@ OpenTTCN license keyQpenTTCN Testechecks if the
license key needs activation andsgou if you want to activate the license key to the
computer you are using. If you want to activate to the computer you are now using,
please click Yes button to preed with the activationf you do not activate your
license the software will natart and you will be returned to the License Management
screen where you canstall another license @xit the program

Note that activating the license key binds iyjomr computer and you cannot activate

it on another computeif you want to activate the license key to another computer
instead, please click No button to cancel the activation.
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- N
£ License Activation ﬁ

‘.I License requires activation

Do you wish to activate online now? This will bind the license key to this computer
permanently.

Figure 5: License activation request dialog.

If the activation is successful OpenTTCN Tester will start up. In the case of errors you
will be returned to the License Management screen to resolve the problem. If you
encounter internet connectivity problems and your network requires a proxy server,

please refer tehapters.4.

The License Manager looks like in the following screenshot. If you encounter
problems with setting up your license, please contact DpeN support using the
support@openttcn.fe-mail address. In your message please indicate your license

keys OT ID number, the error message shown in red as well as the exact error details

shown when you click thBetails...button.
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£b OpenTTCN License Management M

This window allows you to install and activate
your QpenTTCN Tester license key.

You should configure your proxy settings for online
activation and license validation if needed.

)
)
)
|
|

License requires activation

Continue start-up

Install new license key...

Proxy settings...

|
|
’ Activate license key...
|
’ Exit program

Figure 6: OpenTTCN license management window.
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5.4 Proxy configuration

If your network requires proxy settings, you might encounter problems when
activating your license or with Online License Validation. Proxy configuratzmnbe
opened from th@©penTTCNLicense Management dialog. Later on you can access
the proxy settingsia theWindow-> Preferences. menu item. It is available in the

General-> Network Connectionsection.

The proxy configuration looks as in the following picturere you can sele®irect

internet connectivityManualproxy configuration or use of &Nativesettings.

s 3
.ﬁ. Preferences = | B -
type filter text MNetwork Connections - - -

General
Appearance Active Provider:
Compare/Patch
Content Types Praxy entries
Editors Sche.. Host Port  Provi.. Auth  User Edit..
Keys
HTTP Man... fal -
Metwork Connections O an alse Clear
p . [] HTTPS Man... false
erspectives
Search [[] sOcCKs Man... false
Security
Startup and Shutdown
Web Browser e | o ;
Workspace
Ant Proxy bypass
Help
Install/Update Host Provider Add Host...
lava [] localhost Manual Edit
OpenTTCMIDE [ 127001 Manual
Run/Debug Remove
Team
TRex TTCM-3
’Restore Defaults] [ Apply ]
@:‘ [ QK ] ’ Cancel l
| -
Figure 7: Proxy configuration in preferences.
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The simplest optioris to select the active provider &kative so that the system
settings will be used. If this does not work, you must inquire the correct petixygs

from your network administrat@nd configure the proxwith theManualsetting

5.5 Online License Validation

If your license requires Online License Validation with the OpenTTiC&hse server
and there is a problem with your network connectivity, you might encounter the

following license error:

&b OpenTTCN License Management | 8 |

This window allows you to install and activate
your OpenTTCN Tester license key,

You should configure your proxy settings for online
activation and license validation if needed.

Details...
£ Error details [
Contin

IQI License validation failed:
Install ney | "l

License validation failed

The license key requires run permission from the online license validation server, but

Activate ) . .
this permission could not be cbtained. The error reported was:
Proxy] Communication with online license validation server failed: couldn't connect to host.
Exit

Figure 8: License validation error.

Possible causes and ways to restivse problemare:

1) No internet connectivity. Please connect your computer to the internet.
2) Erroneous proxy configuration. For instructions on configuring your proxy
settings please refer @hapter5.4 Proxy configuration
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3) Firewall configuration. You should confjure your firewall to permit
network communication fro®@penTTCN Testeto the activation server

4) OpenTTCN license server is not available at this momen¥ou should try
again momentarily to see if the issue has been resolved. Should your problem

persist, please contact OpenTT@Nbportat support@openttcn.fi
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5.6 OpenTTCN Tester Running

After OpenTTCN Testelhas startedhe welcome screen is displayerom this
welcome screen you can seléCreate example workspace&d import theTTCN-3
Demo3, DNS, and ASN.1 example projects. These examplesaahelpful
introduction if you are new to TTGR, OpenTTCN and/o®DpenTTCN Tester

You can also choose to stanith an empty workspace by selecting "Go to

workspace".

4% TTCN-3 - OpenTTCN Tester 2012
File Edit Navigate Search Project Run OpenTTCN Window Help

4 OpenTTCN Tester Welcome Screen &3

Wew N Tester 2012

Create example workspace

ONO

Go to workspace

Starting OpenTTCN Syst...rvices: (80%) | ) &

Figure 9: OpenTTCN welcome screen during first startup.

If you wish to return to the welcome screen at a later date, you can find the

OpenTTCN TesteWelcome Screen ogtn in the help menu
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ndow [ Help]

= ..ﬁ OpenTTCM Tester Welcome Screen

Figure 10: Re-launching OpenTTCN welcome screen from Help menu.

After the import is finishedpenTTCN Testewill be put in thedefault TTCN-3

perspective. The term perspective means the FBGMws and editorassociated to

certain taskshat are displayed.

If you chose to importhe workspace that came wilpenTTCN Testeinstallation as

the workspacego use the OpenTTCN Testershoutl look like in the following

screenshot.

44 TTCN-3 - Demo3/demo3.ttcn - OpenTTCN Tester 2012

o o S

File Edit Refactor Mavigate Search Project Run OpenTTCN  Window Help
Fr P 7] - L= - -
= O 3) demo3tten 52 =8
B <)==D = module OpenTTCN_TTCN3 language "TTCN-3:28 =
@ ASNL |

&

=
La =

3)TTCN-3Na 52 BE Outline £

& Demo3

£ dermo3tten

44 demo3parameters.pa
@ Fibonacci
@ gft_example

// Copyright 20@3-2812 OpenTTCN Oy, FIB95
// A1l Rights Reserved.
/

// This module contains examples of TTCN-
/{ shown in separate test cases. The code
/{ demonstrate TTCN-3 usage with simple e

UT TEST RESULTS OF THESE EXAMPLES /
/ t of the code examples produce pass
// demonstration purposes some none verdi
// You are encouraged to modify the examp
/{ inclusive, fail, and error verdicts ca
/

// This module contains testcases named a
// word, e.g. TC_altstep, showing a basic
// examples are included by postfixing th
// by underscore ("_") and a number, e.g.
I/ etc.

/# Version history:

/

// Test case examples added for OpenTTCN
/ o TC_break

/ o TC_concatenation (operator of strin
/_o TC continue T
4 1 | +

Source

EL Problems D]I Bookmarks | @ Textlog | Bl Console 2
Build log

[@9:49:84]
[89:49:84]
[e9:49:@5]
[89:49:85]

Parsed: demo3.ttcn [OpenTTCN_TTCN3]
Compiled: demo3.ttcn [OpenTTCN_TTCN3]
demo3.ttcn - @ error(s), @ warning(s)
Build time: 1.19s

[@9:49:85] // Demo3 (Incremental build)

4 [0 ] v ]| 4

- @ error(s), @ warning(s)

o (FTans)
= O | £ OpenTTCN Tester Welco i3
% =i

=0

@ Create example workspace
@ Go to workspace

Figure 11: Automatic compilation after examples were added.
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Starting OpenTTCN Tester also automatically starts seamlessly integrated
OpenTTCN virtual machine component which is resgaadior running TTCN3 test

cases.

Clicking the Go to workspacdutton after importing the examples lets you enter the
basic workbench foOpenTTCN Tester 201Here you can see thidavigatorview

on the left, where you workspace projects are locatethdrcenter is the TTCS
editor for editing test scripts and on the right is @hgline view that shows the high
level structure of the current module. At the bottom is visibleQibesoleview where

Build Logs Adapter Logs and Test Campaign Logssicged and shown

-
£\ TTCN-2 - Demo3/demo3.ttcn - OpenTTCN Tester 2012 O | E ||
File Edit Refactor Mavigate Search Project Run QOpenTTCN  Window Help
[millg 2 #$-0-Q- - @ A1 e I (=) TTCN-3
3)TTCN-3Na 52 = 0| 3) demodtten 53 = B[5= outline 52 =8
& v - = =
5 [] Ti.timeout Y
e ASNL [ setverdict(pass); }
& Demo3
£ demod.tten
£ demo3psrameters.ps unmap(mtc:port_A, system:PCO_A);
@ Fibonacci '
@ gft example testcase TC_receive 2 () runs on Comp_A system TSI_A {

timer T1 := 2.0;
map(mtc:port_A, system:PCDﬁAj;l

port_A.send(T_record);
T1.start;

alt

[] port_A.receive(T_record_2)
{ Tl.stop; setverdict(fail); }

[] port_A.receive(T_record)
{ Tl.stop; setverdict(pass); }

[] T1.timeout
{ setverdict(fail); } Il
b »
Source
1! Problems | Jll Bookmarks | @ Text log 32 _[El Console =0
Demo3 &2

*#% TEST EXECUTION SUMMARY

Pass Fail Incenc MNone Error Total Duration
211 2] 2 ] e 211 29:80:29

« I vyl 4 i D

3423 35 (69309)

Figure 12: Default TTCN-3 view of OpenTTCN Tester.
In the tab folder withConsoleview is alsoProblemsview, where compilation errors

and warnings are placed wheampiling, in addition to being displayed the Build

Log.

OpenTTCN Tester 2011 User Guide ~ Page 23 of 95

© 2011 OpenTTCN Ltd. All rights reserved.



5.7 Stopping OpenTTCN Tester

OpenTTCN Testecan be stopped by selecting Exit from the File méiNbhen you
exit OpenTTCN Testethe following dialog is displayed.

£ Confirm Exit —

Exit OpenTTCM Tester 20127

[] Always exit without prompt

| Ok | ’ Cancel

Figure 13: Exit confirmation dialog.

Every timeOpenTTCN Testestops, the application will ask you to confirm the exit.
I f you want the application t oAlwaysekit wi t hou

withoutpromppb check box in the Confirm exit dial

Closing theOpenTTCN Testewindow also automaticallyasks whether to stop the

system services component

£ Shutdown system services? I&

OpenTTCM System Services (openttcnd] is a background system component of
OpenTTCM Tester. Leaving this component running will speed up subsequent
startups and it is required for use of the cormmand-line tools, If left running it will
CONSUME SoMme system resources,

Do you wish to terminate the background service?

[] Rermnember my selection

| Yes || Mo

Figure 14: OpenTTCN background services stop dialog.
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OpenTTCN System Services is a background component used by all OpenTTCN
tools. It is recommended to Ve it terminate with OpenTTCN Tester. If the system
services are left running, subsequent OpenTTCN Tester startups will be faster, but
some system resources will be consumed by the running serdM@aE: System
Services are shared between OpenTTCN Tesigances, and if using multiple
windows you should choose not to terminate them. System seareedso required

if you wish to utilize the commanlihe tools without the graphical user interface (can

be also started separately with "ot start").

You can check Remember my selectioto have your selection remembered and not
be prompted again. You can still change your preference from the Wigwiow->
Preferences..and there navigate ©OpenTTCN Tester> Runtimetab shown in the

image below.
£ Preferences | Gl P
type filter text Runtime L=l v v
EE: eral Preferences for OpenTTCN Runtime
n
Hel External OpenTTCM System Services are STARTED.
=P Address: 127.0.0.1:5500
Install/Update Install path : C:\Program Files (x86)\OpenTTCNATester2010
lava Instance path: C:\Users\deice\OpenTTCN Tester 2010
OpenTTCN Tester License file: C\Program Files (x86)\OpenTTCN\Tester2010%etc\OpenTTCM.lic
Compiler
Runtime Shutdown system services on exit
Tester [#] Ask whether to shutdown system services on exit
Plug-in Development
Run/Debug
Tasks
Team
TRex TTCN-3
Usage Data Collector
Validation
EML
[Restore DefaultsJ I Apply I
P
'\1?_,' [ oK ] l Cancel I
Figure 15: Runtime preferences.
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6 Trying OpenTTCN Tester with Demo3 Example

OpenTTCN Testecomes with three different examples to try:
1 Demo3 (TTCN3 code demonstrating the usenadnyTTCN-3 keywords)
1 dns_example(TTCN-3 code using Domain Name System (DNS) as an
example System Under Test (SUT3$ee more about DNS in Wikipedia at:

http://en.wikipedia.org/wiki/Domain_Name_System

1 ASN1 (demonstrating thesa of ASN.1 definitions from TTCIS code)

This chapter explains necessary steps to compile and to run the Demo3 eXample.

other examples can be run in a similar fashion.

You can reompile all provided example TTGBI projects by selectingroject ->
Cl e a- €lean all projectsand click OK button. This will clean all TTCR
projects causing automatic rebuilding of them by compilihd &CN-3 files in these
projects When you first create the examples from the welcome screerstibeid be
automatcally compiled

Alternatively, youcanjust cleanthe Demo3 project by selectiiyoject-> C1| e-an é
> Clean projectsselectedbelow selecting Demo3 project, artlen clicking OK
button. This would have cleaned and automatically built the Demo3 pomjlct

'&mean — @&‘

Clean will discard all build problems and built states. The projects will be rebuilt from

_) Clean projects selected below

[ & dns_example

[ 0K ] I Cancel ‘

Figure 16: Clean projects dialog.
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After you have clicked OK buttonQpenTTCN Testerinvokes the OpenTTCN
TTCN-3 justin-time compiler. You can see the output of the compiler in the console
of the TTCNS3 perspective ocDpenTTCN Tester

After compiling the Demo3 project that came w@ipenTTCN Testeyou should get

the same resul't as shown i ni Otéemra(s),fO0l | owi n

warning(s). o

44 TTCN-3 - Demo3/demo3.ttcn - OpenTTCN Tester 2012 | o B e |

File Edit Refactor MNavigate Search Project Run
9 iF-0-a-

) TTCN-3Na 2 =0

OpenTTCN  Window Help
3 - - - -

=
(B

A~
3) demo3.tten 52 =0

] ERLEYEY)

=0

2%~
@ ASNL
@& Demo?
& Fibonacci

e -3 gft_example

2= Qutline 32
lhodule OpenTTCN_TTCN3 language "TTCN-3:2818" { a

-
5 2 E B

// Copyright 2683-2012 OpenTTCN Oy, FI@9579186, Lappeenranta, Finland
// All Rights Reserved.

// This module contains examples of TTCN-3 Core Language constructs
// shown in separate test cases. The code fragments are shown to
// demonstrate TTCN-3 usage with simple example.

QUT TEST RESULTS OF THESE EXAMPLES / SHOWN VERDICTS:
st of the code examples produce pass verdicts, but for
demonstration purposes some none verdicts are shown.

// You are encouraged to modify the examples so that also
Jf inclusive, fail, and error verdicts can be seen.

Source

EL Problems m] Bookmarks | @ Text log Bl Console 52
Build log

[1@:14:45] Stopping Demo3 -
[1@:14:45] Cleaning Demo3

PLEEIEREIP LA EIARE LRI EA LRI I LRI 0 TEE Y
// Building Demc3

[1@:
[1e:
[1@:
[1@:
[1e

[1@:
[1@:
[1@:

14:45]
14:46]
14:46]
14:46]
14:46]
14:46]
14:46]
14:46]

Compiling - demo3.ttcn

Parsed: demo3.ttcn [OpenTTCN_TTCN3]
Compiled: demo3.ttcn [OpenTTCN_TTCNZ]
demo3.ttcn - @ error(s), @ warning(s)
Parameterizing - demo3parameters.par

Parsed: demo3parameters.par [demo3parameters]

Demo3 -

@ error(s), @ warning(s)

Build time:

1.68s

/{ Demo3 -

8 error(s), @ warning(s)

m

-

4 [

1:1(0)

OpenTTCN Tester 2011 User Guide
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Now you are ready to rutihe examples. Let's ruihe test cases of Demo3 TTEN

project. There are total 205 test cases in the Demo3 example-BTEdject. You

can start the Demo3 test campaign, i.e. start execution of Demo3 testbgases

selecingRun> Run configurationsé and

s el

ect

When the test campaign to run Demo3 test cases startQpbeTTCN Tester

switchesto a console that showthe produced detailed TTGBI test log.You can

follow the login the console in real time as testing progresseseen below

£ TTCH-3 - OpenTTCN Tester 2012 =

). S |

File Edit Mavigate Search Project Run OpenTTCN Window Help

Demo3 &

** RUNNING TEST CASE OpenTTCN_TTCN3.TC_interleave_2

Tester : {10:18:02.318} : // Time: 10:13:02.318. Date: 22/Mar/2012. MOT version: TC: 4.2.@.

mte : {18:18:82.333} : // CASE TC_interleave_2 STARTED

mtc : {10:18:82.333} : Demo3\demo3.ttcn : @@5515 : T_NOAC.start(10.0); // Timer is started: duration 1@ =
mtc : {18:18:82.458} : Demo3\demo3.tten @ @@5519 : connect(mtc:pert_A, ptciport_A);
mtc : {1@:18:82.458} : Demo3\demo3.ttcn : 885528 : connect{mtc:port_B, ptciport_B);
mtc : {1@:18:082.458} : Demo3\demo3.ttcn : @@5522 : ptc.start(TC_interleave_2_PTC()); //

ptcl : {10:18:82.458} : // PTC RUNNING ON TC_interleave 2 PTC STARTED

mtc : {10:18:82.458} : Demo3\demo3.ttcn : @@5531 : port_B.receive(charstring : "MySig4");
ptcl : {19:18:82.458} : Demo3\demo3.ttcn : @@5583 : port_B.send(charstring : "Mysiga”);
mtc : {18:18:82.458} : Demo3\demo3.ttcn : @@5533 : port_B.send(charstring : "MySigs”);

mtc : {18:18:82.458} : Demo3\demo3.ttcn : @@5534 : port_B.send(charstring : "MySig6");
ptcl : {10:18:82.458} : Demo3\demo3.ttcn : @@5584 : port_B.receive(charstring : "My5ig5");
ptel : {18:18:82.458} : Demo3\demo3.ttcn : @@5585 : port B.receive(charstring : "MySige");
ptcl : {1@:18:92.458} : Demo3\demo3.ttcn : @@5506 : port A.send(charstring : "MySigl™);
mtc : {10:18:82.458} : Demo3\demo3.ttcn : 885526 : port_A.receive(charstring : "My5igl");
mtc : {1@8:18:82.458} : Demo3\demo3.ttcn : @@5528 : port_A.send(charstring : "MySig2");
ptcl : {1@:18:92.458} : Demo3\demo3.ttcn : @@5507 : port_A.receive(charstring : "My5ig2");
ptcl : {19:18:82.458} : Demo3\demo3.ttcn : @@5588 : port_B.send(charstring : "MySig7");
ptcl : {1@:18:82.458} : Demo3\demo3.ttcn : @@55@9 : port_A.send(charstring : "MySig3™);
mtc : {18:18:02.458} : Demo3\demo3.ttcn : @@5535 : port_B.receive(charstring : "Mysig7");
ptcl : {10:18:02.458} : // PTC RUNNING ON TC_interleave_2 PTC FINISHED

mtc : {1@:18:82.458} : Demo3\demo3.ttcn : 885529 : port_A.receive(charstring : "MySig3");
mtc : {18:18:082.458} : Demo3\demo3.tten : 885539 : setverdict(pass);

mtc : {10:18:82.458} : // CASE OpenTTCN_TTCN3.TC_interleave_2 FINISHED WITH PASS

RDICT PASS

] [

i OG- & v 3 - - - - | 3) TTCN-3
3)TTCN-3Na 52 = B[ 3) demod.tten 52 = OB outline &2 =8
= <:=‘=D = module OpenTTCN_TTCN3 language "TTCN-3:2818" { - B ED
@ ASNL .
& Demo3 Source
& Fibonacci
& gft_example '®! problems | L[l Bookmarks | @ Textlog i1 ] Console =g

Component is started.

Figure 18 Test log in text log view.

When the test campaign to run Demo3 test cases has finish&hehd@ TCN Tester

console shows you the end of the detailed T4 log produced as shown the

above screenshot. The test results should match those in the B@@&ass verdicts,

0 Fail verdicts, Gnconclusive verdig 0 None verdictandO Error verdics, totaing

test results for 20fst cased-or further information, see the next chapter.
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You can also switch to see the output of TFEdapter used in another conswlth

the 'Display Selected Consdléutton Below you can see the adapter log. The

"Display Selected Consdlbutton is circled in red.

44 TTCN-3 - OpenTTCN Tester 2012

=

ol
File Edit Mavigate Search Project Run OpenTTCN Window Help
[~ $-0- Q- v B Il =1 (FTTrons
3)TTCN-3Na 5% = B[ 3) demodtten 52 = B |8 outline 2 =8
B G:D = module OpenTTCN_TTCN3 language "TTCN-3:2818" { : 3, =
& AsN1 vy "
1@ Demo3 Source
& Fibonacci
@ gft_example 1% Problems | Ll Bookmarks | @ Texd log | E] Consele &2 Sﬁ‘ % o @‘ #EB~-rj-—0

Demo3 Adapter [OpenTTCN Adapter] C\Program Files (6)\0penTTCN\Tester20124bin\robo.exe -5 127.0.0.1:5500:Demo3 TRI TRI
T e —

{19:18:82.458880} // Test case OpenTTCN_TTCN3.OpenTTCN_TTCNZ

.TC_interleave_2 finished.

N -

m

Figure 19: Adapter output in adapter output console view.
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6.1 Expected Results of Demo3 Test Campaign

The Demo3 example project demonstrates the use of T &&ywords.

The expcted test results of the Demo3 test campaign are:

Pass Fail Inconc None Error Total Duration
211 0 0 0 0 211 00:0 0: 28

There ar&@11 pass verdicts produced. The fail, inconone and error verdicts amet
shown in the examples, but you are encouraged to modify the examples to product
other test results as wellh& Demo3 example is illustrating use of various TFEN

keywords.

The duration of the test campaign, here showasting thirty seconds, depends
partially on the speed of your computer. The above test results are achieved in
computer having one Intel Core 2 CPU 6700 @ 2.66GHz, 4GB RAM, and running
64-bit Windows7 operating system.

6.2 Expected Results of dns_example Test Campaign

The dns_example example project uses a real DNS server as System Under Test
(DNS) and contains a simplified but functional TTGNSUT adapter for running test

cases.

The expected test results of the dns_example test campaign are:

Pass Fail Inconc None Error Total Duration
1 0 0 0 0 1 00:00:01
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6.3 Expected Results of ASN1 Test Campaign

The ASN1 example project demonstrates the use of ASN.1 definitions from-BTCN
code.

The expectetest results of the ASN1 test campaign are:

Pass Fail Inconc None Error Total Duration
1 0 0 0 0 1 00:00:01
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7 Starting a New TTCN-3 Project

In the previousChapter you have learned how to usd aun preconfigured TTCN3
exampla that come withOpenTTCN Testerln this chapter, you will learn various
tasks that are needed when creating and running your own -BTteékting projects
and test campaigns.

The following chapters follow typical sequanhow new testing project is set up.
7.1 Creating a TTCN-3 Project

If you want to work with a new set of TTGBImodules you need to create a TGN

project for them first.

Create a new TTC® project by selectingile -> New-> TTCN-3 Project

Set projechamé to the name you want (hefiExampl®)and cl i ck AFini sho

You can see the created Example project in the Navigator Vi€@pehTTCN Tester

“ The project name corresponds te thame of the testing session of previous versions of OpenTTCN
Tester product.
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£b New TTCN-3 Project [ ERxT

TTCN-3 Project —>
Create a new TTCN-3 project in OpenTTCHN Tester,

Project name: Examplel

V| Use default location

D:hdeice\eclipse\workspaces\IDE-20104Tester2010% Exar

'ﬁ':' [ Finish ] | Cancel ‘

Figure 20: New TTCN-3 project dialog.

You have now created a new TTENproject under the currently used workspace.
The Location in the above New Project dialog shows you the file system directory
location of the new projecfThe name of the TTCIS project can contain all the
characters allow for file and directory names for file system time supported

operating system

The newly created Example TTENproject is shown in thend of theOpenTTCN
Tester workspace avigator in the left sideof your workbench as seen in the

screenshot at tHsottom of this page
You do not have any TTCR files in the TTCN3 project yet. We see how new

TTCN-3 files can be created in the Chap#e2 In Chapter7.3 we learn how to
import existing TTCN3 files to your TTCN3 project.
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£b TTCN-3 - Demo3/demo3.ttcn - OpenTTCN Tester 2010

File Edit Refactor Mavigate Search Project Run

[='{j - #ﬁ: - 0 - % - B qn -
i = i
o7 Mavigator 22 B || 3) demo3.tten 22
| 1= <}==é>| - {/ Copyright
4 & Demo3 This modul
£h demo3.tten Co

f shown in =

4 dermo3parameters.pa

|%] dermo3parameters.rr f This modul

b & dns_example Sf word, e.g.
& Example| /f examples

f by unders

g
c

Figure2l: New fAExampl eodo project in navigator
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7.2 Creating aTTCN-3 File

If you want to write a new TTCI8 module you neetb create a TTCRS file for that
TTCN-3 modulefirst.

Create a new TTCH file by right-clicking the namef the TTCN-3 projectyou want
the TTCN3 file to be created ifrom the Navigator vew and thensele¢ New ->
TTCN3 File (shown circled below).

4 & Demo3
£h demo3.ttcn
£ demo3parameters.pa
x| demo3parameters.xm
>'@dns_axamp|e /{ shown in separate test cases.
- Example

e contains examples of TTCN-3 Core Lang

New 3 ;ﬂ TTCH-3 Project

O3 Project...

Open in New Window ,ﬂ TTCH-3 File

=| Copy
Paste
¥ Delete

Figure 22 New TTCN-3 file pop-up menu.

Setmodulename to the name you wamig choosehe defaultfiDemoModul®, here
and cl i ck 0 Raterthatthlb vamds uhe modole name and not the file
name. The file will be namedvioduleNametcn" automatically You can see thidew
TTCN3 File dialog below.
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£b New TTCN-3 File l E |-

TTCN-3 File

This wizard creates a new TTCM-3 file with *.ttcn extension that will be
opened by the editor. You can add template code to the file.

Container: JSExample Browse...

Module name: DemoModule

[V]iCreate template code

P
'\2_,.' Einish ] I Cancel

Figure 23 New TTCN-3 file dialog.

The New TTCN3 File dialog also shows the TTCBI Pr oj ect (here
under which the new file will be createdou canalso crete template code with an
simple test case skeleton and an examplEeN-3 control part. Do this byticking the
fiCreatetemplate code ¢ h &x inkheNewTTCN3 File dialog.

You can only placene TTCN3 module to one fileOpenTTCN recommends haming
both the TTCN3 module and the file using the same name. For example
DemoModuleT TCN-3 modulewould be placed tDemoModuldtcnfile.

OpenTTCN and ETSI recommends usingttcn file suffix for TTCN-3 files.
OpenTTCN Tester 201dutomatically usestcn suffix for newly created files.

® Please note that there can be only one TTC®bntrol part in one complete TTGR test suite
(collection of modules) and that the TT&Ncontrol partmustbe the lastop-level definition of the
module according to TTCIS standard.
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7.3 Importing TTCN-3 File(s)

If you already have TTCH file(s) that you want to use you can import these files

from some other location in the file system to the TF&Idroject you are working

on.

Import existing TTCN3 files by first selecting
the TTCN3 prgect you want the files importec
to by clicking the pragct name in the Navigato
view of the OpenTTCN Testerand then
selectingl mp o framéthe rightclick context

menu.

and

Expand fAGeneral o

or "Archive File" by clicking the icons. Then

2 Import =HECl X
Select
\J
Import resources from the local file system into an existing project. E E
Select an import source:
type filter text
4 (= Genera |
[E, Archive File
[ Existing Projects into Workspace
I, File System
L Preferences
= CVs
(= Plug-in Development
= Run/Debug
= Team
oo Eini

click Next>button.
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Select the files to be imported by firslicking Browsebutton and browsing and
selecting thedesired directoryr archive file(here Citempttcn3) and clicking OK
button. Then select the directofpr import by placinga tick mark to the check box
next to the directory name in the left pane of timport from File systemdialog.
Alternatively you can select the individual files by placing the tick mark to the check
box next to the file name in the right pane of thgort from File systendialog as

shownin the image below.

a Import [
File system e

. b/ 7

Import resources from the local file system.
-
From directory:  Citernpltten3 -
& tten3 3)Mybrample.tten3,
Filter Types.. | [ SelectAll | [ Deselect Al
Into folder:  Example
Options
[] Overwrite existing resources without warning
() Create complete folder structure
@ Create selected folders only
®@ Next > [ Finish ] [ Cancel
h

Figure 25: Import from file system dialog.

Click the Finish button to start importing of the selected directories and/or files to the
TTCN-3 project.
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7.4 Creating a Parameter File

Most test suites define module parameters to specify test system specific setup and to
select optional features. The values of these parameters must be specified before
executing a test campaign, which is done by defining their values in a module

parametefile with the ".par" extension.

To create a new parameter file you should first compile the desired test suite in
OpenTTCN Tester. After this, you can righick the target project and selédew->

New TTCN3 Parameter Fildo access the parameter fileeation wizard.

The New TTCN3 Parameter Filewizard will automatically create a module

parameter file with the ".par" extension, and fill in information about all module
parameters defined by the test suite as currently compiled. You should go through the
generated file and set valid values forgdrameters after thitn the wizard you can
specify theModule name(which will also become the filenamélf. you tick the
Uncomment default parameteasid Uncomment undefined parameteargtions the
parameter definitions will be uncommented with the valeetoa default value or

omit if no value is specified in the test suite.
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ﬁ. Mew TTCM-3 Parameter File |ﬂ

TTCHMN-3 Parameter File

This wizard creates a new TTCM-3 module parameter file with *.par
extension that will be opened by the editor. A default template

Containern fDemod Browse...

Module name:  MyParameters

[[] Uncemment default parameters

[ Uncormment undefined parameters

o,

(@) Finish l [ Cancel

A

Figure 26: Create new TTCN-3 parameter file dialog.
T

he generated parameter file contains documentation comments for the parameters

defined. The followng table explains the meaning of the documentation comments:

@parameter Name of the parameter being defined

@typeclass Base TTCN3 type of the parameter

@default Default value specified in the test suite.

@recordfield Lists fields of a record typ&ach line specifies one field, with

field type first and field identifier second.

@unionvariant Lists union variants. Each line specifies one variant,

variant type first and identifier second.

@enumlabel Lists enumeration identifiers. Each lispecifies one identifier

7.5 Compiling TTCN-3 Code

OpenTTCN Testeautomatically compiles TTCI8 coce when the TTCMB file is
saved,f compilation is noexplicitly disabled for the select TTGBIfile. By default
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files with file suffix of .ttcn, .ttcn3 and.asnlare compiled automatically when the

file is saved.

You candisablecompilation forTTCN-3 files by clickingthe file in the navigator,
pressing right mouse button, anelexting OpenTTCN Compiler-> Disable
Compilationfrom the displayedtontextmenu After sekcting Disable Compilation
the icon of the TTCMB file is changed fron©OpenTTCNicon toinclude a smalted
and white fino.entryo traffic sign

When you change a TTGB file in the editor, the application compiles it
automatically when théle is savedThis feature is calledutomatic compilation and
is enabled by default. Bfeature can be toggled from tReojectmenu by changing
the Build automaticallyoption. If this option isdisabled you can run a build of your

source code by sel@at) Project-> Build All.

OpenTTCN recommends keepiagtomatic compilation enabledinless working on
very large and completest suitesvhere builds may take a significant amount of
time. This should not usually be an issue as only the changed files and their

dependencies are recompiled with automatic compilation.

Achanged file that has not yet bramenn saved i
the TTCN3 editor panetitle.
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£ TTCN-3 - Example/DemoModule.ttcn - OpenTTCN Tester 2010 o 5 S
File Edit Refactor Mavigate Search Project Run OpenTTCN Window Help

£ - HF-O Q- B F B ey = TR

5 Mavigater 2 = O || 3) DemoModuletten 52 = 5| 55 Outline i3 =0
‘ = <3==(‘>| ~ I “module DemoModule { - @ 1%~
& ASNL . . © MainT c 4 a DemoModule
& Demo3 -y'pe compenent MainTestComponent ¢ 4 a Module Declarations
ﬂ demo3ttcn = type component TestSystemInterface { @ MamTestCompDnent:
£) demo3parameters.pa 4 ® TestSysteminterface: ¢
|%] demo3parameters.xrr : @ TC_DemoModule
@ dns_eample testcase TC_DemoModule () runs on MainTestComponent a Control Part
& Bxample

system TestSystemInterface

m

44 DemoModuletten {

// TODO: Fill in test case code

setverdict (pass) ;

control {
execute (TC_DemoModule () ) ;

Fl b
Source < [ 2

[;; Problems D]IBﬂﬂkmarks &l Console 52 S rI_IE‘ = ~Ci==08
Build log

-0 or(s), 0 (=)

Compiling - DemoModule.tten

Compiled: DemoModule.ttcn [DemoModule]

1] DemcModule.ttcn - 0 r(s), 0 warning (=)

0 error(s), 0

Compiled: DemoModule.ttcn [DemoModule]
0€] DemoModule.ttcn - 0 error(s), 0 warning(s)

lm

0 error(s), 0 warning(s)

4| m k|4 C

=

Figure 27: Editing a new TTCN-3 module.
You can alsaselectProject-> Clean.. from menubarand click OK button to clean

all projects. Thiscauses aebuild of all TTCN-3 projects that have some TTEN

files selected for compilation.

In the next page we write a small Hellrld test case to be used in the examples

shown in the following Chapters.
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We write a small Hell o world test case con
wo r | d &etvexrdictstatement to sethe verdict of this test case tpassas an

example. This test case is shown in the following screenshot.

After you save the fil e,0 yeorur ogH®yl,d Os eneartr

message in the Console.

TTCN-3 - Example/MyExample.ttcn - OpenTTCN Tester 2010 (=[] = |
P! y P pe
File Edit Refactor Mavigate Search Project Run OpenTTCN  Window Help
£ - $-0-Q%U- OF- @ F-F e = (FrTene
5. Mavigator % = 0| 3) MyEempletten 52 = OB Outline &2 =0
‘ =] <3=={>| ~ “module MyExample { - SN g
& ASN1 - . © MainTestC & MyExample
& Demo3 ‘y'pe componen ainTestComponent { & Meodule Declarations
“B demo3.tten S type component TestSystemInterface { ® MainTestComponent
4£b demo3parameters.pa N (@) TestSysteminterface: ¢
|%| demo3parametersxm : @ TC_Helloworld
@ dns_example = testcase TC_HelloWorld() runs on MainTestComponent a Control Part
@ Example system TestSystemInterface L
Ab MyExample tten { 3
log("Hello World™):
setverdict (pass) ;
control {
execute (TC_HelloWorld());
Source < [T 2
[34 Problems D]IBookmarlcs El Console &2 | = - l=€j >+ =8
Build log

FIELITETEERS I ITETIE LS EFFERS IS TETET AL PTETII I L PR EiSiiiT
// Building Example

[14:16:338] Compiling - MyExample.ttcn
[14:16:33] Compiled: MyExample.ttcn [MyExample]
[14:1 MyExample.tten — 0 error(s), 0 warning(s)

mn

// Example - 0O 0 warning(s)

=

Figure 28 Compiling a new TTCN-3 module.

The TC_HelloWorld test case is now checked for syntax and semantic errors and
compiledinto the System Services repositagady tobe executed by OpenTTCN

virtual machine
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7.6 Setting TTCN-3 Adapter Configuration (External Tools

Configuration )

You can set up a new external tools configuration for run@pgnTTCNAdapter

built with one of the OpenTTCN SDHKuy creating a new launch configuration.

Select Run> External Tools> Ext ernal Tools Configuration
launch configuation icon button to create a new TT@GNtest campaign launch

configuration.

Then you should set information correctly for the Name, Location, Working
Directory, and possible Arguments. the screenshot below we use tbbo adapter
included with the OpenTTCN Tester distribution which echoes all messageto it

back to the test system.

OpenTTCN Tester 2011 User Guide Page 44 of 95

© 2011 OpenTTCN Ltd. All rights reserved.



&) External Tools Configurations &
Create, manage. and run configurations @
=
R
R | = Mame: Example_Adapter
type filter text
=] Main " Refresh | g Envirenment | = Common
£ Ant Build Locati
[ OpenTTCN Ady| | =0C2HOM
3 ASM1 adapt ${RoboBin}
m Demo3 adaf [BrowseWorkspace...] [Browse File System...] [ Yariables... ]
m dns_exampl
[ Example Ac Working Directory:
p
‘% regram Yworkspace_loc:/Example}
[BrowseWorkspace...] [Browse File System...] [ Yariables... ]
Arguments:
-5 §{OpenttcnAddress:Example TRI TRI -
Mote: Enclose an argument containing spaces using double-quotes ().
1 I Apply Revert
Filter matched 7 of 7 ite|
@ [ Run ] I Close ]

Figure 29: External tools configuration dialog for configuring a new OpenTTCN adapter seup.

Name Change th ANew confi

configuration Here Example_Adapter

gur atii

ono

t o descr

Location Give the path name to the executable that you use as your-BTadispter.

Here ${RoboBin}

Working Directory Give the directory name that you want use as working the

directory for your TTCN3 adapter executable.

Here ${workspace_loc:/Example}

Arguments Give the possible commatithe arguments for the TTGN adapter
executable to be startddere -s ${OpenttcnAddress}.Example TRI TRI
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You could also use ${OpenttcnStartingSession} instead of "Example" above to
automatically fill in the starting session whéme adapter idaunched with a test

campaign.

7.7 Setting Up TTCN-3 Test Campaign (Run Configuration)

You can set up a new run configuration famning TTCN3 test campaign by

creating a new launch configuration.

Select Run> Run configurationsé and then <click

button to create a new TTGBItest campaign launch configuration.

Then you should set information cortlgdor at leasthe Nameand for theMain, Test
Plan, andAdapterspanels
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£ Run Configurations

Create, manage. and run configurations

IEX| B -
type filter text

4 Eclipse Application
1 Java Applet

[T Java Application
Ju Jnit

JU JUnit Plug-in Test
& OpenTTCH Test Su

& Asnt

H Demo3

H dns_example

H Example_Campi
& 0SGi Framework
J¥ Task Context Plug-i
Juy Task Context Test

1Y

4| 1 H

Filter matched 13 of 13 itemr

@

MName: Example_Campaign

[ Main

Project

Mamne of the project to run.

£} Test Plan| §8} Adapters| " Refresh| g Environment| = Common

3

lExampIe

)

Execution mode. Some test suites such as SIP have characteristics that require
special type of configuration. The default selection is fine for everything else.

| Default

)

Tester configuration
[¥]Indented log

[7] Suppress value printout
[¥] Print parameters

Print stack trace

[] Quiet logging

[] Relative timestarmps

Maxirmum runtirme 0.0

Delay between testcases 0.0

Print filenames

Print line numbers

Print mismatch informaticn
[] Print smart mismatch info
[[]Log enqueues

Apply Revert

Name

Figure 30: Run configurations dialog for configuring a new test campaign.

Here:Example_Campaign

campaignHere:Example

depending on your needs.
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C h a n jesv canflywatidd  d descripive name of your test camiga.

Main: Select the Project to match the TTGNProject you want to use for this

Test Plan Select Run control part, Run all test cases, or Run selected test cases
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Adapters Select OpenTTCN TTCK adapters you want to be automatically started

for this test campaign from the list. You can add new adapter configurations to the

displayed adapter list as explained in Chapfe8. After adding the adapter

configuration, complete your test campaigngetby selecting the Adapters to start

up automatically for

the test campaighlere: Start the following adapters

autoratically with Test CampaigandExample_Adapter selected from the Adapters

list.
4£b Run Configurations Iﬁ
Create. manage. and run configurations ;—!
T -
= X | 2 Name: Example_Campaign
type filter text
@ Eclipse Applicati {3 Main | £ TestPlan | £ Adapters % Refresh | I Environment| = Common
clipse Application —
i Java Applet Built-in adapters
I3 Java Application [] Built-in SUT action handler
‘;J; jﬂnit Plugsin T External adapters
% o nit 'I_IEICQI':JI:' T; . [] start the following adapters automatically with Test Campaign.
pen est Suij
m ASNL Adapters
(& Demo3 [7] ASMNL Adapter
m dns_example D 3 Adant
m Example_Campd O Dema aprer
4% 0SGi Framework Bxample_Adapter
Jvi Task Context Plug-ii [C] dns_example Adapter
Juy Task Context Test
1 L b Apply Revert
Filter matched 13 of 13 item
@j [ Run l [ Close
Figure 31: Configuring start-up of adapters for a test campaign.
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7.8 Running TTCN-3 Test Cases

You can run

one or multiple test cases by usingtélse campaign setp you have

createdn Chapter7.7.

SelectRun-> Run Configurationsand then select one of the test campaigns (under
OpenTTCN Test Sujtand clickRun button.

The detailed TTCMB test log will be displayed in the Console and you can scroll the

test to see the details. The Console in the next screenshot shows the8Té&iNbg

produced by running the Hello worekampleTC_HelloWorldtest case.

4% TTCN-3 - Example/MyExample.ttcn - OpenTTCN Tester 2010 = S

File Edit Refactor MNavigate

=

T Navigator &3 =g
AERE
& AsSNL
& Demo3
Ab demod.tten

£) demolparameters.pa
% demo3parametersam
& dns_example
& Bample
£b MyExampletten

4 n 3

akd

IE&S -0

Search Project Run  OpenTTCN  Window Help

Q- BB IB T EE - ey (7o)

3| MyExampletten 57 = O[5 Outline & =g
- £ lc':lz e
S testcase TC HelloWorld() runs on MainTestComponent
tem EestS stemInterface a MyBemple

s s¥s ¥ ) - & Module Declarations
log("Hello Werld"):| @ rai?e“c?m":”e"t:
setverdict (pass); (D TestSysteminterface :

. i @ TC_HelloWorld
7 b & Control Part

Source ] [ 3
& Problems D]]Eookmark; El Console & x 3&| ® @ [f:l| = B~ |.=<j >~ =0

<terminated> Example_Campaign [OpenTTCN Test Suite] C:\Program Files (x86)\OpenTTCN\T ester2010Nbin'tester.exe run -i -f -| -p -b -m Bxample @con,
{ -
} // End of module parameter list.

control : {14:33:41.617} : // Time: 14:33:41.616. Date: 26/Mar/2010. MOT version: TC: 4.0beta3.0.

11111111111111111111111111111111111111111111111111111111111111111111111111111

*#** RUNNING TEST CASE TC HelloWorld

mtc : {14:33:41.628} : // CASE TIC HelloWorld STARTED

mtc : {14:33:41.6 : Example‘\MyExample.ttcn : 000011 : log("Hello World");
mtc : {14:33:41.628} : Example‘\MyExample.ttcn : 000012 : setverdict(pass);
control : {14:33:41.631} : // CASE TC HelloWorld FINISHED WITH PASS

m

SELEETETETEETET T IT A EE P di i radii i rriiiididdid it ddiiddidiiiiiiriiid
/// IEST CASE IC_HelloWorld COMPLETE VERDICT PASS

L R e T e T T T e T T T

*#*#% TEST EXECUTICHN SUMMARY

Pass Fail Inconc HNone Error Total Duration

1 4] 8] 4] 4] 1 00:00:00

4 ]
11: 28 (206)

Figure 32 Viewing test log in test run console view
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8 Analyzing test results

This section explains tool®penTTCN Testeprovides to simplify analyzing test

results, whether they are passes or fails.

8.1 Stack trace view

A Stack trace is a snapshot of program execusioowingthe function call stack.
Stack traces ara useful debugging tool for complex test suites, where teanisof
functions are used. Th®penTTCN Testerstack trace view enables a test
management system &end the context in which a fail verdict occurred the
graphical user interfacallowing a test suite writer or tester to quickly see where the

failure occurred.
The stack trace view requires conmations from the test management application

to receive information abowgtack traces. Please refer to your test system vendors

manual to see if they support this feature.
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The screenshot shows a part of TT-GNode that set a fail verdict, a stacice
visible in test loghat was produced as a result of the verainat the stack trace view

at the bottom. The user can quickly jump around in the source code by -double
clicking the items in the stack trace view.

&4 TTCN-3 - stacktrace/stacktrace.ttcn3 - OpenTTCN IDE (S
File Edit Refactor Mavigate Search Project Run  OpenTTCN  Window Help

& stacktrace
2 example traces.txt
&b stacktrace.ttcn3

SRIENCRE B R R - B e = ERIE
25 Navigator 2 = 0| 3) stacktracettcn3 &2 = O B= Outline 2 =0
| = <«===’:>| ¢ 7 i e %"

= founction £4() {

log(_ SCOPE_ , FILE_ ,_ LINE_ ):

setverdict (fail);

( a stackirace

Fl b

Source

& Console 52 XR| GEEEE rB--"0

<terminated> stacktrace [OpenTTCH Test Suite] C\deice\eclipse\warkspaces\workspace-ide\com.opentten.runtime'platform-bin\bin\tester.exe run -i
ER

mce @ {15:11:33.088}

mte @ {15:11:33.088}

/=

Stack trace (innermost first):

El
f3(stacktrace\stacktrace.ttcn3:12)
f2 (stacktrace\stacktrace.tten3:17)
f1(stacktrace\stacktrace.tten3:22)

stacktrace.tten3 @ 000007 : setverdict (fail):

flliatacktrace\atacktrace . them3 27}
4 »

[24 Problems Eul Bookmarks | £ Stack Trace &2 ® Sﬁ ‘
4 [= stacktrace (2009/08/10 15:19:28)

E 4 (stacktrace\stacktrace.ttcn3:7)

E 3 (stacktrace\stacktraceittcn3:12)

E 2 (stacktrace\stacktrace.ttcn3:17)

E fl (stacktrace\stacktraceittcn3:22)

E 0 (stacktrace\stacktrace.tten3:27)

E TC_foo (stacktracehstacktrace.ttcn3:32)

@ @control (stacktrace\stacktrace.ttcn3:39)

0% 7:1 (100)

Figure 33: Stack trace view.

Your stack traces are saved between sessiotomatically. To delete a stack trace

press the ® -button. To clear all stack traces press “%:-button.
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9 Java adapter development using OpenTTCN Tester 2011 GUI

9.1 Overview

If you installed the complete package including SBi¢ Java the Teste2011 GUI

may be used for Java adapter development. This is done using the popular Eclipse
Java Development Tools, which are included in the package. This chapter provides a
tutorial to the Java delgpment by going througithe exampla included with the
OpenTTCN Java Development Kit.

To begin with, let's assume that you h&aweenTTCN Tester 201dunning and you
have created the example workspace from the welcome screen. In order to develop

TTCN-3 adhpters usingava, we have a couple of steps to be performed:

1. Create a Java project or import an existing project to the workspace. In this
example we import existing project

2. Setup the build path to OpenTTCN SDé&r Javalibrary and corresponding
javada documentation.

3. Start writing Java code

9.2 Importing a Javaproject

Because some of the OpenTTCN Java development kit examples are supplied as
Eclipse projects, they can be imported into the workspate &om the main menu,
selectFile -> Import... andanimport wizard will belaunched. In this wizard, select

General> Existing Projects Into Workspace as shown in the next figure.
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ﬁlmport — (=] ﬁ
Select
\J
Create new projects from an archive file or directory. I E 5 ]

Select an import source:

type filter text

a [= General
2 Archive File
=% Existing Projects into Workspace
L, File System
El, Preferences
- [= Run/Debug
. = Team

3 - -
@_} < Back Mext = Einish

Figure 34: Import dialog.

After clicking Next in the import dialog, you will be presentedthvithe Import
Projects window. There are three points of interest, fhtsti in the subsequent
figure:
1 Root directory. Select th@©penTTCN Tester 201lhstallation
Path/sdKkjava/examples.
1 Project selection.This list contains the Eclipse projects thateviound inside
the root directory. Here we can see the hello example.
1 Copy projects into workspace .Checking this selection instructs eclipse to
create a local copy of all the data files. This is recommended in order to
prevent potential problems withdilaccess permissions as well as to keep

things simple: all your data files are inside the workspace.
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rﬁlmpﬂr‘t =Rl X

Import Projects

Select a directory to search for existing Eclipse projects.

|
@ Select roct directory:  C:\Program Files (x86)\OpenTTCN\Tester2011\

(71 Select archive files Browse...

Projects:

java_hello_example (C:Program Files (x86)\OpenT TCMN\Tester2011 Select All

Deselect All

4l

Refresh

1| 1] [ 3

[¥]:Copy projects into workspace

Working sets
[] Add project to working sets

-

Select...

@

=
m
=
y
—_—

Einish J ’ Cancel

Figure 35: Importing adapters projects to workspace.

Select the projects as shown in the figure and &linkshto proceed with the import.

9.3 Setting up Java compilation

After the import finishes, you will be taken back to the main workbench view. In this
case, the examples contain both TF@Node and Java code. The example projects
have the OpenTTCN nature andnwpiler enabled by default, and therefore the
TTCN-3 code will be built straight after import. This can be seen in the build'tog.

enable Java compilation, there are a couple of steps to be taken:
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1 Switch to Java perspective

1 Setup path to OpenTTCN SOHKraries

To switch the perspective, click on the Open perspective button in
corner, as shown in the next figure.

theghop

@ AsML
& Demo3
& dns_example

1= java_hello_example

e g AR AR A ey m o mmem s s s
~OPYI1gat LUla—LUUS VpEnlllin WYy, Dius = =
All Rights= Ressrwved.

:_ Problems | LJll Bookmarks | El Console &3
Build log

r =
Open Perspective o
modole OpenITCH TICN3 languoage "TITCH-3:20035" {

[}
Source

£ TTCN-3 - Demo3/demo3.ttcn - OpenTTCN Tester 2011 (=] B e
File Edit Refactor Navigate Search Project Run QpenTTCN Window Help

- & ﬁ;-o-qﬂ- ;r.- - - - - U[j}]‘rcﬂa
TS Mavigator E“ = O 3) demo3.tten Z—

Figure 36: Switch perspective button.

From the perspective list sele€ther.. and thenJava from the list. In the

perspectiveyou will notice an errofcon at the freshly imported projects well as

several problems in tHeroblems tabThese are illustrated the next figure.
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£ Java - Demo3/demo3.ticn - OpenTTCN Tester 2011 L | D o
File Edit Source Refactor Mavigate Search Project Run  QpenTTCN  Window Help

i @ $-0-Q- EHFC~- &~ 75 [ Java | 3) TTCN-3
[# Package ©3 . T¢ Hierarch | = O [ 3) demo3tten = 0| 5 outli &2 =
= ::.' module OpenTICN TICN3 langmage "TT = lil?_ '
& ASNL - ) a OpenTTCN_ »
& Demo3 e mmn A A Medule [
& dns_example 11 ienrs Desesven & integs
aua_hellcl_atarrlpl! T oTEr & bitstri
Thi=s module contains saxamples o + & hest
El 1 : ¥ & octet: i
Source < [m - I'r
="
= (1B errors, 0 warnings, 0 others
Description } Resource Path
@ Errors (2 itemns)
€3 Project ‘java_hello_example’ is missing requir java_hello_exa...
€3 The project cannot be built until build path e java_hello_exa...
4 1] [ 3 £ 111) 13

Figure 37: Problems tab for adapter conpilation problems.

These problems are caused by not having the build path set to OpenTTCN SDK

libraries, and may be corrected by setting up the build path as follows:

1. Rightclick on the projecjava_hello_example
2. SelectOpenTTCN Testepr Setup Java SDKuild path

After this, the errors will disappear and the adapters will be built automatically. At
this point the IDE will compile either TTGS or Java files, depending on the
perspective. To go back to editing TTE\select the TTCM perspective at th@p

right corner. In order to run the examples entirely within the GUI, there is one more
step to be taken: Launch configurations. Chapigésand7.7 describe the process of
creating the launch configurations, and the next section discusses the options specific
to Java adapters developed inside@penTTCN Tester 201G UI.
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9.4 Running Java adapters

First of all, it is important to note that the .bat script files inside the example projects
are not suitable for running the adapter, compiling the test suite or running the tests

from the GUI.The .bat files are only intended tde used from the command line.

Compared to other adapters, the Java adapters can be considered somewhat a special
case. There are two reasonable options for running them, each with their benefits and

downsides:

Option 1: OpenTTCN adapter launch configuration

Adapter launch configurations adescribed in chaptéf.6, and the same procedure
may be applied for Java adapters that are built within the. Gdte set up, this
method allows convenient, automatic adapter startup during the test campaign startup.
However, the setup requires moderate amount of work, making it less ideal for a
quick test. On other hand, the option 2 described below is quick and convenient to set

up, but requires manual startup of the adapedore test execution

In the firstappioach, theOpenTTCN adapter configuration must st@ia.exe (as
opposed to the typical adapter.emath appropriate argumentghich will instruct the

JVM to start the adaptefhis procedure is nakally specific to OpenTTCN Tester,

and therefore is natovered here in detaibut the start_adapter.bat supplied with the
examples may be used as a starting point. Java.exe must be provided with path to the
OpenTTCN.SDKjar, jacorb.jar, slf4japt1.5.6.jar,andslf4j-jdk14-1.5.6.jaras well as

to the javac otput directory.

Option 2 : Start as Java application

The second approadhtilizes the buikin Eclipse Java Development environment

tools to launch the application. To begin, click the arrow at Rum as.. toolbar
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button toopen the launch configuratie and select thBun Configurations:. menu

item. This is illustrated in the following figure.

(= | & )

£ Java - Demo3/demo3.ticn - OpenTTCN Tester 2011
File Edit Refactor Navigate Search Project Run

OpenTTCN  Window Help

1= java_hello_example

Rl @ %‘Q.' BHG P ~ (G Java | 3) TTCN-3
~ ¥ v ey TN 1aM
[ Package 3 Y2 Hierarch | = G 2Demo3 =M
= (2 3dns_eample CN3 language "TICN-3:2005" -
& Asn1 Run As »
W Damod Run Configurations... boos OpenTTCN © r 18
& dns_example : ;
Organize Favorites... kved

m

Source
(% Problems 2 @ Javadoc |, Declaration L]
0 errors, 2 warnings, 0 others

Resource Patl

Description
5 Warnings (2 items)

‘4 L)

Figure 38: Run configuration for Java adapter.

In the Run Configurationsvindow, rightclick the Java Applicationand selectNew
Fill the relevant fields, particularly in the Main tab. This adapter requires no

arguments, and therefore wely need to fill the main tab, as shown below.
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&b Run Configurations

Create. manage. and run configurations

Run a Java application

“k

= —*

7E X | -l T Mame: Java hello adapter

type filter text (3 Main . 6d9= Argurnents | =8, JRE| ~%; Classpath @Snurce >
& Eclipse Application Project:

] Java Applet

- o java_hello_example
4 [T Java Application

[3] Java hello adapter Main class:

3] Simplefdapt
Jo ﬁnitlmp AP simplefdapter.Program Search...
ﬁ’,‘ JUnit Plug-in Test [T1nclude system libraries when searching for a main class
|:| MWE Worlflow [T1nclude inherited rains when searching for a main class

: m OpenTTCM Test Suite ["] Stop in main
& 05Gi Framework

=]

Filter matched 17 of 17 items

@) Run ] I Close

S

Figure 39: Setting up a run configuration for Java adapter.

Once theadapter rurconfiguration is set up, we may proceed to actually executing
the example. Following the instructions in chaptat set up also aun configuration
(OpenTTCN Test Suitefor the javahello_example projectOnly the project has to

be selected, all other default values are fihes also recommended to select the

"Display in favorites menu" option on ti@mmon tab

Finally, go kack to the TTCN3 persgctive and then launch first the adapter and then
the test execution from tHeun as.. dropdown menu on the toolbdf everything was
configured correctly, the adapter will start in one of the windows inside the Console
view (as described in chapté), and the test execution log is shown in another
console view.The test will fail with a timeout if no SUT is running. Please refer to
README.txt and start_sut.babdindin the SDK installatiorhello example directory

for instructions on starting the SUT used in this example.
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10 Command-line Tools Quick Reference

The next two patgesd igmn vter sdtoirwantdi duiclostart peopl e

into the commandine tools of OpenTTCN Testelou are recommended to use the
graphical user interface for normal operation, the comntiardis provided forthe

convenience ohdvanced user

10.1 Controlling System Services

Multiple test campaigns can be run while the tessegver is running. In Linux
platform the testing server can be started on the operating systempstartd kept
running until rebootedThe graphical user interface automatically starts the system

services, and requires them to be running during oparatio

Start a testing server for a single session: ot start
Stop a testing server: ot stop

Finding out OT ID that identifies your license key: ot id

10.2 Session Management

Sessions correspond to the project name in the graphical user interface. Test
scripts are automatically imported to a session with the name of the project when
compiled. You should select a session name that does not conflict with OpenTTCN

Tester GUI project names for command -line use.

Create a testing session: session creat&essionName3
List available testing sessions:  session list

Delete a testing session: session delete SessionName3

10.3 Loading modules

Loading a TTCN3 module: importer3 load SessionName3 ModuleName.ttcn

Loading an ASN.1 module:importer3 load SessionName3 ModleName.asnl
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10.4 Running test cases

Running all test cases of a moduldgester run SessionName3 @all
Running TTCNS3 control part: tester run SessionName3 @control
Running a test case: tester run SessionName3 TC_while

Running a list of test casestester run SessionName3 TC_iTC_for TC_while

10.5 Loading values of module or test suite parameters

Loading of values of module parameters needs to be done only if values differing

from the default values of module parameters are used.

Loading TTCN3

moduleparameters: importer3 parameterize SessionName3 ParameterFile.ttcn

10.6 Handling errors

Stopping a test case/tester: PressControlC

(For example if a test case hangs)
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10.7 Typical Commands Sequences

The testing server shall be running before issuing &tiyedfollowing commands.

Instructions how to start a testing server are given in setfidnabove.

1. Commands given to start a SUT Adapter asgister the adapter to a testing
session
f depends on the SUT Adapters Uséor examplestartif
i atesting session name to where the adapter is registered is specified in the
above starup script, after this registration the tester and the SUT Adapter
can communi cat e; tnapo toepsetreart icoann tios sSUlET &
and communi sead jrexdivedy s iamgl fpasedlc edur e
communication operations is possible
2. importer3 load SessionName3 ModuleName.ttcn
1 atest suite in a file ModuleName.ttenloaded to SessionName3 session
3. tester run SessionName3 @all

9 all test cases in the test suite loaded to SessionName3 session are executed

® By OpenTTCN Ltd convention, the test system interface-atommand is put to a file that is
call ed i n Li nutartaadapter.bha c 0 O SostaKif.fi 0, and in Wi ndows
fistart_adapte rbat 0 stantif. bdt 0.
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11 Testing Using OpenTTCN Tester command -line

Testing using OpenTTCN Tester commdime utilities follows seven sps:

Starting a Test System (if it is not running already),
Selecting a Testing Session,
Setting Up a Tester for Testing New Implementation,

Checking Feasibility of Starting Full Testing,

ok~ 0N PF

Running All Tests,
i Stopping a Test Campaign

o

Reviewing Tests Results

7. Stopping a Test System (if no further tests are to be run).

This chapter describes how to accomplish these steps.

11.1 Starting Test System

A complete OpenTTCN Tester based test system consists of the server part of
OpenTTCN Tester, and SUT and Platform Adapters.

To start an OpenTTCN test system you need to perform the following operations in

sequence:
1. Start the server part of OpenTTCN Tester

2. Start SUT and Platform Adapters, and optionally standalone Coding and
Decoding.
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11.1.1 Starting the Server Part of OpenTTCN Tester

Starting the server part of an OpenTTCN Tester is the first step to start an OpenTTCN

test system.

Instructions:

| ssuotstago icommand starts the server part of

During the starup o f the server part off startoh e  Open
command | aopenttdndds dame mdn process in the bac

silently if no errors occurred.

11.1.2 Starting SUT and Platform Adapters and Coding and Decoding

Starting the SUT and Platform Adapters and standalone Coding and Decoding is the
last step to start an OpenTTCN test system.

The starup instructions for the SUT and Platform Adapters and standaloded
and Decoding depend on the specific adapters. Please consult theseend
documentation ofthe adapterdfor instructions how to starthem Coding and

decodingco-located in anotheadapter is started together with the adapter in question.

Generic starup instructions for SUT and Platform Adapters and Coding and
Decoding usually include starting the executable(s) that implements the SUT Adapter,
the Platform Adapter, and the Coding and Decoding, and the adapters register

themselves directl{o a specific testing session.
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11.2 Selecting Testing Session

If the OpenTTCN Tester you are using is a part of a complete test system coming
from integrator or value added reseller, the test system usually comes with a number
of preconfigured testing se®ns and you can select the testing session you want to
use by specifying the testing session name for the commands that you issue. The first

step you can do is to find out a list of available testing sessions.

Instructions to list available testing segsns:

| s susessionlish command displays a | ist of avail

When you have found out the name of the test session, this testing session name is
specified as the second paramet Bamo3f or eac
demo3.tta 0 , it Bemb3@a | t ©n et c.

A user of OpenTTCN Commaridne Utilities may work with multiple currently

active testing sessions at a time. A user can create and delete sessions, and ask a
current status of a session. A testing session holds infamakiout used modules,
values of module parameters, and addresses of SUT and Platform Adapters and it can

be referred by a testing session name.

Sessions correspond to projects in the graphical user inteagechanges to the
session from the commanahé will also change the session in the graphical user

interface.

Instructions to create a testing session:
| s s usessign cigate Dema8 command creates a new testi

i Demo30.
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Instructions to ask a current status of a testingession:
| s s usessign sfatus Dema8 command shows the current

testing session with a name fAiDemo30.

Instructions to delete a testing session:
| s s udegsign délete Dema3 command del etes an existing

namBemo 3 0.

11.3 Loading (Compiling) TTCN -3 and ASN.1 Modules

New test suites including TTCR and ASN.1 modules needs to be loaded to
OpenTTCN test suite repository before testing can be performed. The loading process
includes syntax check, semantic checks, anthpilation of the source code to
intermediate  OpenTTCN FS format that can be used by test components
implementing OpenTTCN virtual machine. When the test case is started the final just
in time type of compilation is performed by the test component frenmntiermediate

OpenTTCN FS format taken from the test suite repository.

The test suites and TTC8land ASN.1 modules are held in the OpenTTCN test suite

repository until they or the test session they are held is erased.

Loading a TTCN3 module: importer3 load SessionName3 ModuleName.ttén

Loading an ASN.1 module:importer3 load SessionNamel ModuleName.asnl

Instructions to load a new TTCN3 module:
Loading a new TTCM8 module is a simple one step process, loading a module to a
test suite repository thas Bssociated to a testing session. Instructions to perform this

are in the following.

"TETSI recottonie mdé el prefix to be3nmodueswrifteain THICRBI es st or i

Core Language.
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| s s uimpoger3ioad Demo3 demo3.ttcdk c ommand | oads a mod.
TICN-3 core notation format from a file ndde

name ADemo30.

Instructions to load multiple TTCN-3 modules to the same testing session:

Multiple TTCN-3, modules can be loaded to the same testing session. Multiple
modules can be loaded by placing all loaded modules to same list and invoking a
singl e fAi mpomaneg in3his|casea al aependencies are automatically
resolved between the modules based on correct T3 @hport statements included

in the modules.

Example: Loading multiple modules at once:

importer3 load ModuleDemo mod1.ttcn mod2.ttcn mod3.ttcn

Mult i pl e modul es can be | oaded by invoking s
each TTCN3 module. In this case, the user needs to make sure that the modules are

loaded in such order that all dependencies can be resolved between the modules. This

means thiaa module can be loaded only if you have already loaded modules that this

new module is dependent on.

Example: Loading multiple modules in sequence:

importer3 load ModuleDemo mod1.ttcn
importer3 load ModuleDemo mod2.ttcn

importer3 load ModuleDemo mod3.ttcn

The above example assumes that modl.ttcn is totally independent of other two
modules, the mod2.ttcn can depend on mod1l.ttcn, and the mod3.ttcn can depend on
mod1.ttcn and mod2.ttcn.

Instructions to load a new ASN.1 module:
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Loading a new ASN.1 module is a simple one step process, loading a module to a test
suite repository that is associated to a testing session. Instructions to perform this are

in the following.

| s s uimpoder3fioad asnl DemoTypes.asmtd ¢ 0 mma n dmodule asthg a
ASN. 1 syntax format from a file ADemoTypes

fasnlo.

Multiple ASN.1 modules can be loaded to the same testing session. The ASN.1
modules need to be loaded before any TIModules that are depended oe th
ASN.1 definitions.

11.4 Setting Up Tester for Testing New Implementation

When a new Implementation Under Test (IUT) is tested using OpenTTCN Tester
commandine tools you need to inform the OpenTTCN Tester about the special

implementation options and impientation specific values this new implementation

is using in order to specialize the used test suite for testing this particular

implementation.

This process of information the tester about which optional features are implemented
and which specific valigeare used when a range of values are allowed by the standard

is called Test Parameterization.

In the Test Parameterization, the claimed implemented optional capabilities and
specific values used in the Implementation Under Test are first recorded in the
Protocol Implementation Conformance Statement (PICS) document that is then used
to give correct values to module parameters. The module parameters are then used to

parameterize the used Abstract Test Suite (ATS) so that it can be used for testing.

Similarly, some extra information needed for testing is first recorded in the Protocol
Extra Information for Testing (PIXIT) document that is then used to give correct
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values to some module parameters. This extra information may include addresses and

descriptionof some capabilities of the test system.

Preparations:

1. Fillin a PICS Proforma document producing a PICS document

2. Fillin a PIXIT Proforma document producing a PIXIT document

3. Extract values of module parameters from the filled PICS and PIXIT
documents toca module parameters file. The module parameters file is in
TTCN-3 Core Language format and gives a list of values of module
parameters with their name, type, and value. The values used shall describe
properties of the Implementation Under Test or thestgstem.

Instructions to load values of TTCN3 module parameters:
Loading a new set of values of TTENmModule parameters is a simple one step
process, loading a set of values of module parameters to a parameter repository that is

associated to a testisgssion. Instructions to perform this are in the following.

| s s uimporer3 fparameterize Demo3 parameters.ttcd command | oads
set of wvalwues of module parameters from

with a name fAiDemo360.
If no syntaxerrors are found in the parameters, the values of the module parameters

are loaded to testing session. Otherwise, the command will display an error message

to show the error details.
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11.5 Checking Feasibility of Starting Full Testing

Before starting a fullTest Campaign, it is better to check if this is feasible. This can
be simply done by selecting a couple of test cases with simple test purposes that any
stable Implementation Under Test should handle. These test cases are called Basic
Interconnection Tes{®BIT) which are simple tests selected from the whole set for this
purpose. If the most simple test cases found errors or there is a test systgm set
problem that is detected, there is no use continue testing further, before these

problems are first coected.

Instructions:
First, start ttdstersuad tcecsmhmacnads etsh anti tyhoudi want |
Interconnection Tests. Look for the list of these test cases in thausend

documentation of your test system.

For e x amp lester rum BesaBiT@ ¢ TG1®d» command starts tes
information in ADemo30 testing session, an

the end of the command, here two test case.

I f al |l of these msdMpV er dtiecstt, cyaosue sa rseh omo rfie
remai ning t esfaildo caeedi ctsnyusiual |y i ndicat
| mpl ement ati on indkonmewvefmTdstt sAogually indica

test system saitp.

11.6 Running All Tests

In the conformancéesting of a protocol, it is customary to run all possible test cases
as the testing can be automated.

Instructions to run all TTCN -3 test cases:
| s s uiegteg runiDemo3 @ab command starts testing us
ADemo30 t est i ntg all$estsasas mithe test suite assaciated with th
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