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Chapter 1. Introduction

The TTworkbench isa TTCN-3 IDE (Integrated Development Environment) which provides various ca
pabilities based on the Eclipse platform. It supports a broad spectrum of test development, ranging from
the specification to the compilation and the execution of tests. The "Testing Tech TTworkbench User's
Guide, User'sGuide" supplies usage and reference information for TTworkbench. Thismanual isdesigned
for all users of TTworkbench.

To use TTworkbench efficiently, you should be familiar with TTCN-3 and with the Eclipse platform.

How this Manual is Organized

Installation

Using TTworkbench CL Editor

Using TTworkbench GFT Editor

Using TTworkbench TTthree

Using TTworkbench TTman

Frequently Asked Questions

Contacting Technical Support

Related Documentation

After installation and before you begin using TTworkbench, please review any READVE files and Release
Notes to ensure that you have the latest information about the product.

Gives you detailed instructions how to install TTworkbench on
your system.

Introduces the usage of CL Editor, the first part of the TTwork-
bench.

Introducesthe usage of GFT Editor, the second part of the TTwork-
bench.

Introducesthe usage of TTthree, thethird part of the TTworkbench.

Introduces the usage of TTman, the fourth part of the TTwork-
bench.

Provides answers to some questions frequently asked by the cus-
tomers.

Collects contact information for the technical support.

For additional resources on TTCN-3 and Eclipse, refer to the following publications:

ES 201 873-1 TTCN-3 Core Language Version: 3.1.1

ES 201 873-5 TTCN-3 Runtime Interface Version: 3.1.1

ES 201 873-6 TTCN-3 Control Interface, Version: 3.1.1

ETSI Protocol & Testing Competence Centre: www.etsi.org/ptcc

Abstract Syntax Notation One (ASN.1): Specification of Basic Notation ITU-T Rec. X.680 (2002) |

ISO/IEC 8824-1:2002

ASN.1 Encoding Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules
(CER) and Distinguished Encoding Rules (DER) ITU-T Rec. X.690 (2002) | ISO/IEC 8825-1:2002,
Specification of Packed Encoding Rules (PER) ITU-T Rec. X.691 (2002) | 1SO/IEC 8825-2:2002

eclipse.org: www.eclipse.org



http://www.etsi.org/ptcc
http://www.eclipse.org

Introduction

 Eclipse Modeling Framework: www.eclipse.org/emf

* Eclipse Graphical Editing Framework: www.eclipse.org/gef



http://www.eclipse.org/emf
http://www.eclipse.org/gef

Chapter 2. Installation

Requirements

Eclipse and Java

TTworkbench is based on the Eclipse 3.3.1.1 platform and runs on a machine with Windows Vista, Win-
dows X P, Windows 2000, Red Hat Linux at least version 7.1 (x86/GTK) or SUSE Linux at least version 9.1
(x86/GTK) or higher with at least 1 GB RAM. The Eclipse Foundation claims: “ Although untested, Eclipse
should work fine on other OSesthat support the same window system.” Thisisalso truefor TTworkbench,
which may perform well on other platforms. However, Testing Technologies tests and supports running
TTworkbench only on platforms listed above.

A comprehensive list of the supported OS and Java environments can be
found in the Eclipse 3311 ReadMe file at http://www.eclipse.org/eclipse/devel op-
ment/readme_eclipse_3.3.1.1.html#TargetOperatingEnvironments

TTworkbench needs a Java Platform, Standard Edition (Java SE, formerly known as J2SE) version 5.0.
This version supersedes J2SE 1.4.2 and is also known as version 1.5.

Javacomesintwo flavors, as J2SE Runtime Environment (JRE 5.0) for executing Java applicationsand as
J2SE Development Kit (JDK 5.0) with tools for Java application development added. Java can be down-
loaded from http://java.sun.com or http://www.ibm.com/devel operworks/javaljdk/.

TTworkbench isdistributed as an installer downloadable from our website. Only the aforementioned JDK
or JRE isrequired to install TTworkbench on your machine. Seethe section called “Installer Distribution”.

Another way of obtaining TTworkbench is to download and install using Eclipse's built-in Update Man-
ager. See the section called “Update Site Distribution”.

License Management

TTworkbench uses the FLEXnet Publisher license management of Macrovision. It is possible to down-
load the Imgrd license daemon version 10.1 or higher from http://www.macrovision.com/services/sup-
port/fnp_utilities.shtml . An end user's guide can be found at  http://www.macrovision.com/services/sup-
port/enduser.pdf.

Please contact Testing Technologies Sales Department to get avalid license file sales@testingtech.com.

Installer Distribution

Perform the Installation

After aJDK or JRE hasbeen installed, run the TTworkbench installer. For Linux platformsit is distributed
asajavaarchivewith aj ar filename extension. Start it by executing java -jar TTworkbench(Express/
Basic/Professional)-v(ver sion)-installer.jar on the command line. For MS Windows computers the in-
staller is distributed as an executable program file (name extension isexe).

Note

For updates of an existing TTworkbench installation
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it is recommended to uninstall the old version before installing the current.

You will be guided through the installation. Read the accompanying information texts and choose the
directory where TTworkbench shall be installed. TTworkbench should be installed into an empty folder
to avoid overwriting important files accidentally. The installation wizard offers to copy alicense file you
select to TTworkbench'sinstallation folder. Y ou can skip this step at this point if you want to copy it there
after installation, see the section called “License to Enable TTworkbench”.

Note
Existing filesin the destination folder will be overwritten!

Most subsequent updates of TTworkbench can be performed via the built-in Update Manager, described
inthe section called “ Perform the Installation” unless Testing Technol ogies recommends otherwise. When
after connecting Testing Technologies's update site the Update Manager requires newer Eclipse compo-
nents, the safest bet isto use the installer version of TTworkbench.

Installed Files

The installer places the TTworkbench application, an uninstaller program and licensing information into
the chosen directory. Nothing is changed, added or removed outside this location with the exception of
shortcuts.

A shortcut to TTworkbench is placed on the desktop and in the start menu (or K menu on Linux with the
KDE desktop environment). The start menu entry will also contain a shortcut to the uninstaller. On Linux
systems the installation directory contains a shell script to start up TTworkbench.

Uninstall TTworkbench

A shortcut to the uninstaller can be found in the start menu. Thisuninstaller removes all installed files, but
will not touch files and directories created after installation. It is an executable jar-file

Because Eclipse workbench stores configuration files inside its application directory, those files will re-
main after uninstallation. Usually you will not need them, so you can remove them too by enabling the
option Force the deletion of.... Please double check the directory before using this switch. If you would
liketo uninstall TTworkbench without the uninstaller you can delete the installation directory and remove
created shortcuts.

If an installed TTworkbench has been moved after installation, the uninstaller will not work. To uninstall,
remove the installation directory manually. Additionally remove shortcuts on desktop and in start menu.

Do not just disable TTworkbench features from eclipse as described in the section called “Uninstall
TTworkbench features’, because your TTworkbench installation would not start afterwards.

Update Site Distribution

Requirements

As a second option TTworkbench can be installed onto an existing Eclipse workbench via Testing Tech-
nologies update site. So, first aJDK 5.0 and the Eclipse 3.3.1.1 platform have to be installed on your sys-
tem. Download Eclipse from eclipse.org at www.eclipse.org/downloads. TTworkbench requires Release
Build 3.3.1.1. You should choose the complete Eclipse SDK. It contains the Eclipse Java Development
Environment, which is needed to get the most out of TTworkbench.



http://www.eclipse.org/downloads
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Additionally some Eclipse components have to be installed:

* EMF can be downloaded from its home site eclipse.org at download.eclipse.org/tool s/emf/scripts/
downloads.php . Here, the package EMF and SDO RT is sufficient.

» GEF can be downloaded also from eclipse.org at download.eclipse.org/tool s/gef/downl oads/
» BIRT (downloadable from eclipse.org at http://www.eclipse.org/birt/phoenix/ )
* WTP (downloadable from eclipse.org at http://www.eclipse.org/webtools/ )

» DTP (downloadable from eclipse.org a http://www.eclipse.org/datatools/ )

Perform the Installation

Open Eclipse Workbench and create an update-site entry with the URL which you obtained from Testing
Technologies. In order to do this, navigate menu Software Updates, Find and Install... in the Help menu.
In the dialog box appearing choose Search for new featuresto install , then Next.... Here you can add an
entry for the Testing Technologies update-site with New Remote Site... . Choose a name of your liking.

When accessing Testing Technologies' update-site a user name and a password is required. Enter those
values you've received from our customer support. Then you can search for the TTworkbench feature on
the newly created update-site. When alist of featuresto install is shown, select Testing Tech TTworkbench
and install it. Restart the workbench as requested. After installation, please enable TTworkbench with a
license: see the section called “License to Enable TTworkbench”.

Note

When after connecting Testing Technologies's update site the Update M anager requires new-
er Eclipse components, the safest bet isto use the installer version of TTworkbench.

Because the Update Manager does only update features and plugins an additional step is necessary.

Note

For the next step, please close TTworkbench or Eclipse respectively.

The directory (TTwor kbench or Ecl i pse install  oc)/ pl ug-

i ns/comtestingtech.ttworkbench. execpack_x. x.x/ contains zip files with updated
versions of the TTworkbench executable and scripts for command line mode. Usethe latest version of this
directory, which should have beeninstalled in the previous step. Please extract the zip file according to your
operating system (st arter _|i nux_gtk. zi p for Linux or starter_w n32. zi p for Windows)
into the installation directory of TTworkbench. Existing executables and scripts can safely be overwritten.

Uninstall TTworkbench features

A feature in Eclipse can be disabled and uninstalled via the integrated configuration management system.
In the Help menu, navigate submenu Software Updates and choose Manage Configuration. A dialog la-
beled Product Configuration appears. Here, please select the TTworkbench feature and choose Disable or
Uninstall in the pane on the right side and restart the workbench.

This procedure must not be performed for the main feature of the running Eclipse workbench installation.
Eclipse would not start if the main (or branding) feature is disabled.
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Note

In TTworkbench installed using the instaler, the branding feature is one of TTwork-
bench-Basic, -Professional or -Enterprise. These must not be disabled -- the whole installa
tion would cease to work otherwise.

To un-install TTworkbench simply delete the installed features, plugins, the license file and the temporal
data as denoted above.

License to Enable TTworkbench

After installation and before effectively using TTworkbench, be sure to have the license file
I i cense. dat exactly in the directory, where the TTworkbench executable has been installed, e.g. C:
\ ProgramFi | es\ TTwor kbench\ or/ usr /I ocal / TTwor kbench/ or similar according to your
environment.

Without avalid license, Eclipse features from Testing Technologies refuse to start. The licensing mecha-
nism will shut down the workbench after a number of unsuccessful attemptsto find avalid license.

Workspace, Temporal Data and Preferences

When starting up, TTworkbench asks for aplace to store project data and preferences. Thisplaceiscalled
the workspace. Only one workspace can be active at atime, but you can switch workspaces to organize
your work. It is highly recommended to store your workspace(s) outside the TTworkbench installation
directory.

Besides files and projects you work with, TTworkbench creates temporal data in your workspace under
. met adat a/ . pl ugi ns/ indirectoriesof theform com t esti ngt ech. ttwor kbench. */

Preferences are stored compliant to the eclipse platform in  your workspace under
. met adat a/ . pl ugi ns/ org. eclipse.core.runtinme/.settings/ in files of the form
comtestingtech.ttworkbench.*. prefs

The TTCN-3 compiler TTthree usesdisk space temporarily during compileruns. For thispurposeit creates
adirectory named TTt hr ee- SUSER/  in the current system's default temporal data directory.




Chapter 3. Global TTCN-3 Preferences

This chapter explains the global TTCN-3 preferences.

The TTCN-3 Preferences Page

When you choose Window -> Preferences from the menu, you will find a TTCN-3 tab selectable from
the left side menu.

Preferences directly included in the container preference category TTCN-3 are global preferences used
by all TTworkbench features.

TTCN-3 Edition

The preference page titled TTCN-3 Edition as shown by Figure 3.1, “TTCN-3 main preferences’ pro-
vides the selection of supported TTCN-3 editions as defined in ETSI ES 201 873-1 documents. The edi-
tions 1, 2 and 3 are supported currently. They are also indicated by the language strings TTCN-3:2001,
TTCN-3:2003, TTCN-3:2005 and TTCN-3:2008, respectively. The default TTCN-3 edition in this
TTworkbench is edition 3.

Please note, the language declaration in the current module, if present, determines always the final setting
for the TTCN-3 edition. For example, by global setting for TTCN-3 edition 3, amodule with the declara-
tion language " TTCN-3:2003" will be treated as a TTCN-3 edition 2 module. If the module language
declaration is absent, the global setting will be applied. Please refer to the description of TTworkbench
features for specific options related to TTCN-3 editions.

Figure 3.1. TTCN-3 main preferences

M5 Preferences ] |
|type filker bext TTCN-2 - -
- General General TTCH-3 preferences
[+ Ank -
- Help TTCH-3 Edition | Java Compiler I Reparting I
- InstallfUpdate ~Supported TTCH-3 edition (ETSIES 201 673-1);
B Java " Edition 1 (TTCN-3:2001)
[#- Plug-in Development e
- RunjDebug Edition 2 (TTCM-3:2003)
- 5creenshiok Utility ¢ Edition 3 (TTCH-3:2005)
[+~ Team
rStrict skandard compliance
" Enforce
¥ Suggest
" Relax

Restore Defaults | Apply |

(7 oK I Cancel |

Non-standard language extensions provided by TTworkbench can be checked during compilation and they
can be treated as errors or warnings or can be ignored. This can be set on the preference page shown in




Globa TTCN-3 Preferences

Figure 3.1, “TTCN-3 main preferences’. The default setting is to issue a warning for each non-standard
extension that is used.

TT3 plugins

The active TTthree plugins, which are not Eclipse plugins but extensions of the TTCN-3 compiler, shows
the read-only TT3 Plugins list page as shown in Figure 3.2, “ TT3Plugins preferences. extensions of the
TTCN-3 compiler ” . The second tab TT3 Plugins paths allows for dynamic addition and removal of
plugins by managing their locations.

Figure 3.2. TT3Plugins preferences: extensions of the TTCN-3 compiler

& Preferences ol =l
[ype fiter text TT3Plugins G2 o T
[#- General T
; _— =T )
- Ant = TT3 Plugins list | 4T TT3 Plugins paths |
B+-Help About TTthree plugins
(- InstallUpdate
__ J:-:ra Mpda Plugin name = | Version | Provider | Location |
__ Flua-n Developmant asnBuiltInPlugin 1.0.4 Testing Technol... | com.testingtech. ttworkbench.asn_1....
__ Rustebu P asnImportPlugin 1.0.2 Testing Technol... | com.testingtech. ttworkbench.asn_1....
--Team g asnValidator 1.0.0 Testing Technol... | com.testingtech. ttworkbench.asn_1....
é--'I'I'CN—3 debuggerProviderPlugin | 1.0.0 Testing Technol...  com.testingtech. ttworkbench. ttman. ...
- CLEditor DefaultCampaignGenerate 1.0.0 Testing Technol...  com.testingtech. ttworkbench. ttthree...
mifGenerator 1.0.5 Testing Technal... = com.testingtech. ttworkbench. ttthree. ..
B 1T 3Plugins
--'I'I'man t3docGenerator 0.0.1 Testing Technol... = com.testingtech. ttworkbench. t3doc_...
--'I'I'ﬁ-:ree TTBERCodec 1.0.0 Testing Technol...  com.testingtech. ttworkbench.codec. ...
tten3BuiltinPlugin 1.0.0 Testing Technaol...  com.testingtech. ttworkbench. ttthree. ..
TTCM3ParserPlugin 1.0.2 Testing Technol... | com.testingtech. ttworkbench. ttthree. ..
¥TestAdapterBuiltinCodec: 1.0.0 Testing Technol... | com.testingtech. ttworkbench. ttthree. ..
¥TestAdapterBuiltinTA 1.0.0 Testing Technal... | com.testingtech. ttworkbench. ttthree. ..
Restore Defaults | Apply |
[:‘z] OK I Cancel |

Java Compiler

This page defines the Java compiler command and options for the generation of Java classfiles. Either the
built-in Eclipse Java compiler or an external compiler can be configured.

In casetheinternal compiler isused, thiswill be started in aseparate VM with a predefined configuration.
In case this default configuration does not fit your requirements, additional parameters for the virtual
machine can be configures, e.g. for more heap space -Xmx768m.

In case an external compiler has to be used, either the absolute path to the compiler can be given or only
the name of the executable file. In the second case, TTthree assumes that the configured Java compiler,
e.g. javac or jikes, isinstalled on your system and isin your PATH.

K eep the generated Java sour ce codein the delivered JAR archivefile: if deselected, the JAR archive
file contains only the compiled Java class files. This option is hot applicable for javac.

Debugging mode: if selected, the debugging function of the selected Java compiler is used. On selection,
the verbosity level will be set to info (see also the section called “ Reporting”) automatically.
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Figure 3.3. Java compiler preferences

Itype filter text
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Reporting

This preference page (Figure 3.4, “Reporting preferences’) defines the verbosity level for TTthree. De-
pending on the level, TTthree will produce output during the compilation process. The defined verbosity
levelsare: info, warning, and error.

Figure 3.4. Reporting preferences

: =101 x|
Itype filter text TICN-3 e -
- ie:eral General TTCM-3 preferences
- An
“Help TTCN-3 Edition | Java Compiler Reporting
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Chapter 4. TTCN-3 Project
Creating a TTCN-3 Project

A new TTCN-3 project can be created by using the menu File > New > TTCN-3 Project .

Figure4.1. Creating a new TTCN-3 project

"._'-:ZiTTEH—3 Distributed Execution - TTworkbench Enterprise

|File Edit Source Refactor Mavigate Search Project Funm Window  Help

Alk+Shift-+1 P TN e

Clase [ o o o (% Folder
Zlose &l (0 iy = = e
“ File
- EEE Chrits & TTCN-3 Project

W sove s ﬁ TTrex Script File
| R Chritshifes  op
Revert 1,_ " Okhet. Chrl+h

Now the New TTCN-3 Project wizard appears. As usua, first choose a name and location for the new
project. A TTCN-3 project has the Java project nature too, because this is needed for developing test
adaptors for instance. That's why on the second page of the wizard Java specific properties can be set. (
Figure 4.2, “Java properties of new TTCN-3 project” ). The third a last page of the wizard is needed to
set TTCN-3 properties for this project ( Figure 4.3, “TTCN-3 properties of new TTCN-3 project” ). On
all pages it is recommend to use the default values. Click "Finish" to get back to the workspace with the
created project.
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Figure 4.2. Java properties of new TTCN-3 project
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Figure4.3. TTCN-3 propertiesof new TTCN-3 project
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Mext = Finish | Cancel

An aready existing non-TTCN-3 project can be changed into a TTCN-3 project by using the menu com-
mands Turn into TTCN-3 Project or Add TTCN-3 Compiler Nature . These commands can be found
in the context menu for projectsin the Workspace Navigator or Java Package Explorer views. These com-
mands enabl e test execution and definition of a project's TTCN-3 properties.

12



TTCN-3 Project

Figure4.4. Adding TTCN-3 compiler nature
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PCE Tools L4
Properties
J 0~ PraotocolExample J (a1

Project Properties

A TTCN-3 project can be configured by setting its Project Properties. Please go to File > Properties >
TTCN-3 Settings. The properties are structured into several setting pages.

General

This page (Figure 4.5, “General settings page”) allows to set the name of the main module as specified in
the TTCN-3 test suite, i.e. without file extension, and the standard test adaptor of the project.
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Figure 4.5. General settings page

& Properties for DinoList _ (O] x|

[type filter text TTCH-3 Settings -,

- Resource T
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- Java Build Path
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[+ Java Compiler
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- Project References Class name of test adaptor: | com. testingtech. thon, tri. XMLTe: Browse... |
- Run/Debug Settings

Main Module Name: | DinoListTest Select module. .. |

i TT3Plugins

Restore Defaults | Apply |

':':’:' QK I Cancel |

Main module

The Main module of aproject isdepicted as ml in the navigator view. The TTCN-3 compiler builder uses
this module name to start automatic re-compilation upon file changes. This builder is active only when a
TTCN-3 project has the TTCN-3 compiler builder nature in addition to its TTCN-3 nature. Automatic re-
compilation can betemporarily turned off by clearing the checkbox for thisbuilder in the Builders property
page of this project. Figure 4.6, “Builders properties of a TTCN-3 project featuring the TTCN-3 compiler
nature’ shows this page. The nature can be removed entirely by choosing "Remove TTCN-3 Compiler
Nature" in the context menu of a project.
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Figure4.6. Builderspropertiesof a TTCN-3project featuringthe TTCN-3 compiler
nature

(D]
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The main module can also be set from within the TTCN-3 Projects navigator view. In the context menu
appearing when you right-click on a TTCN-3 source file m inside a TTCN-3 project, you'll find the

]
action ﬁ—l TTCN-3 Sources > Set as Main Module. This sets the current project's Main Module to the
selected TTCN-3 module.

Test adaptor

If the main module is specified, setting the Jar file that contains the test adaptor and selecting the adaptor
class enables the generation of a Default Campaign for this project.

TTCN-3 Sources

Thispage (Figure 4.7, “TTCN-3 Sources settings page”) specifiesthe search path for imported modules. It
isalist of so-called TTCN-3 source folders where module files should be located. The path isused by CL
Editor and by TTthree. The default path isthe directory t t cn3 in the project root. Only folders from the
current project can be selected here. When mapping TTCN-3 module namesto fil es, the compiler searches
through this list from top to bottom. It doesn't descend into subfolders, so any folder that isto be searched
has to be added to thislist.

If modules from a different project need to be imported, those projects have to be selected in the property
page Project References. In the referenced projects the TTCN-3 Sources path has to be set accordingly.
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Figure4.7. TTCN-3 Sour ces settings page
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For adding or removing folders from thislist, the TTCN-3 Projects navigator view providestwo shortcuts.
In the context menu appearing when you right-click on afolder inside a TTCN-3 project, you'll find the
actions TTCN-3 Sources > Use as Source Folder and TTCN-3 Sources > Remove from TTCN-3 Sources.
They changethe current project's TTCN-3 Sources setting. Thisal so workswith asel ected group of folders.
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Figure 4.8. TTCN-3 Sources menu actionsin the TTCN-3 Projects navigator view
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Output

This page (Figure 4.9, “ Output folder setting page”) defines the folder TTthree shall use as output folder
for the compiled test suite.

Figure 4.9. Output folder setting page

& Properties for TTsuite-IPv6 Y m] |
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i TT3Plugins

Restore Defaults | Apply |

7 QK I Cancel |

Environment

For atest execution it may be required that particular environment variables have specific values. These
can be defined here. It is possible to re-define existing variables as well as to define new variables.
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Figure 4.10. Environment variables setting page
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Compiler settings

This page (Figure 4.11, “Compiler settings page”) provides the possibility to configure project specific
compiler options.
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Figure4.11. Compiler settings page
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Generate a default test campaign

If this option is set, the compiler automatically generates a Default Campaign after a successful compila
tion. The default test campaign is generated only after a compilation (build or rebuild), not after avalida-
tion. No output is generated in case the module that is compiled is not set as root module. To alow thisto
work, amain module and a test adapter have to be set (see the section called “ Genera”).

Use arbitrarily large integer values

Activating the option "Use arbitrarily large integer values' allows using of integer values outside of the
domain -2°1..2%%-1; the use of these values is restricted only to TTCN-3 source. They cannot be used as
module parameters, in external functions or codec, as such values cannot be handled by the standardized
TCI interfaces. Activation of this option may lead to loss of performance.

Generate code for debugging

Generate debug code for record initialization. If set, generated java classeswill contain code which can be
used to monitor initialization of TTCN-3 record structures. By default no such code will be generated.

TT3 Plugins

Extensions to the TTCN-3 compiler, called TT3 Plugins, are usually defined on workspace level as de-
scribed in TT3 Plugins. For specific puposes it may be useful to define a TT3 Plugin on project level. In
this case it will only be used while compiling and executing test cases in this project.

To specify a TT3 Plugin, it must be located in the workspace. A folder in the current project is recom-
mended. Click the Add Folder... button and select the folder, where the TT3 Plugin's files can be found.
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Figure 4.12. Project specific TT3 Plugins page
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Chapter 5. Using TTworkbench CL

Editor

The CL Editor isatext editor that providesrich capabilitiesfor editing TTCN-3 Core Language based test
suites. It relies on the Eclipse basic text editor framework. Thelayout and the functionality of the CL Editor
are in-line with other Eclipse based editors. The CL Editor, as shown in Figure 5.1, “TTworkbench CL
Editor”, uses different views, for example to outline the test suite structure, to collect errors and warnings
found during syntax checking, or to print progress information. The functionality of the CL Editor can be
parameterized by dedicated preference pages. The remainder of this section describes the properties and

usage of the CL Editor in detail.

Figure5.1. TTworkbench CL Editor
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Properties

The CL Editor provides currently the following functions:

» Full support for TTCN-3 Edition 1 (TTCN-3:2001), 2 (TTCN-3:2003), 3 (TTCN-3:2005 and

TTCN-3:2008) - ETSI ES 201 873-1

» Standard text editor functions e.g. open/save, copy/paste, find/replace

» Syntax highlighting

 Syntax checking with navigation of errors/warnings
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e Text formatting

» Bookmarks and tasks

* Preference page

+ Extended context menu

* Outline of test suite structure

 Outline view components

* Find references in workspace

* Quick outline

* File association

 Search for declarationsin the global context

» Wizard for creation of new TTCN-3 module

e Completion assistance

» A message building system, called template wizard
* Quick fix for certain problems and errors

» Comparisons of local fileswith each other or with a SCM repository
* TTCN-3search

* Folding support for template fields

Known limitations:

 address type not supported

 variant attribute not supported

 Limited support for universal charstrings

Development Perspective
Overview

D
The TTCN-3 Development Perspective "' constructs the editing environment of CL Editor. Besidesthe
editor, the Development Perspective consists of an outline view, a problems view, a console view and the

Te
TTCN-3 Projects navigator view H. The Development Perspective is launched automatically upon first
startup. It can be also explicitly started by Window > Open Per spective > TTCN-3 Development.

TTCN-3 Projects navigator view

The TTCN-3 Projects navigator view is based on Eclipses Resource Navigator view, part of the Resource
Perspective. It supports any kind of project in the workspace. Projects can be grouped into Working Sets.
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Using TTworkbench CL Editor

In contrast to similar workspace views in the Eclipse environment, this view focuses on TTCN-3 related
aspects of projects. Soit lists TTCN-3 modules, TTCN-3 source folders (as set in the project's preferences,
see the section called “TTCN-3 Sources’ ) and their parent folders first. The TTCN-3 Projects navigator
view supports three layout modes for source folders, Flat, Hierarchical and Combined. The modes differ
in the way they present TTCN-3 source folders and their contents. Layout modes can be switched viathe
local view menu.

Figure 5.2. Switching layout mode in the TTCN-3 Projects navigator view
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Hierarchical

In Flat layout mode all TTCN-3 source folders are visible in the root of the project. Their hierarchical
structure is condensed (flattened) in order to ease navigation in projects with many or deeply structured
source folders.
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Figure 5.3. Flat layout mode of the TTCN-3 Projects navigator view
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In Combined layout mode all TTCN-3 source folders get combined under a virtual folder called source

foIders[EL_I in the root of the project. Their hierarchical structure is like in Flat layout mode condensed
(flattened) in order to ease navigation in projects with many or deeply structured source folders.
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Figure 5.4. Combined layout mode of the TTCN-3 Projects navigator view
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In Hierarchical layout mode source folders keep their file system structure. As said above they are listed
first in aproject's tree structure regardless of their name.
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Figure 5.5. Hierarchical layout mode of the TTCN-3 Projects navigator view
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Editing a Test Suite

Introduction

A test suite may consist of one or more modules. For each module, a file with the extension ".ttcn3"
must be created. The file name shall be the same as the identifier of the module. For example, the file
Pr ot ocol Exanpl e. t t cn3 describes the module Pr ot ocol Exanpl e.

By default, the extension ".ttcn3" is associated with the CL Editor. This can be verified using Window
> Preferences > Workbench > File Associations.
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To create Pr ot ocol Exanpl e. t t cn3 in the project Denp, the New TTCN-3 Module wizard can be
used, which is accessible over File > New > TTCN-3 > Module. The source folder is in this case the
location of the project Denp, and themodule nameisPr ot ocol Exanpl e (seeFigure5.6, “New module
wizard”). The wizard will create the file Pr ot ocol Exanpl e. t t cn3 and open it automatically.

Figure 5.6. New module wizard
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Figure5.7. New modulein editor
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To open an existing TTCN-3 source file with the CL Editor, double-click on thefileif CL Editor isset for
the file association (default). Otherwise, an editor of the choice can be selected by right-click and Open
With. AsCL Editor usesthe Eclipsetext editor framework, standard commands such as copy, paste, save,
revert arealready available. In addition, CL Editor provides highlighting of keywords, validation of syntax,
formatting of text, navigation of declarations, completion assistance, etc., as introduced in the following.
The CL Editor actions such as Format, Validation, Open Declaration are integrated into the standard editor
menus. They are also available over the context menu.

Using Core Language Viewer (CLViewer)

Editing generated TTCN-3 source code may not be reasonable. So by default for *. tt cn3vi ewfiles
which are generated for instance from ASN.1 inputs the CLViewer is used. It opens a file in read only

mode and shows this state in the title bar. Those files have the viewer icon ( ) instead of theicon used

for editablefil%().
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Figure 5.8. Editable and non-editable generated TTCN-3 filesin the navigator

=0 TTCN-5 Projects &3 = B A3MExample. tkon3 @ Types.ticnview (read only)

module Types {
import from ASNATX all:;

=12 ASNExample

- then

AsMExample. tbon3
- [f] Templates.ttcn3
== Tvpes.asnl

------ Twpes.tkcn3view
H-[= thenalaunch

type record Message |
MessageType header,
HMessagebBody hody

(= buid

E? doc type rec!c.rrd I-Iessag.;eBr_.\d? { )
IE? javasrc IASStrlncﬁq description optional,
B' i octetstring dats,

- trenabuild SenderID ohj id

Outline of Test Suite Structure

The structure of the module being edited is shown as atree in the Outline view, which can be opened by
Window > Show View > Outline.

By default the definitions included in a TTCN-3 module are shown in the order of their appearance in

i
the file. Alphabetical sorting is available by clicking action iconJr . Regardless of sorting mode import
declarations are listed first for clarity.
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Figure 5.9. Outline showing definitions as found in module

B= outine 53 = 0]
i- % =

= @ M3UA_ConfigAndFunction =
. = import dedarations
g testConfiguration
& externalFunctions
& functions
& defaults

- @' defaultl
----- E.-'ﬁ rLMaccept
@ default3
----- @' default TWO
- @' default THREE -
----- @ default FOUR
- & default_DAUD

----- &' default_ DUPU
@ defalt ASPLP hd

The outline view always synchronizes with the selection in the current TTCN-3 editor (CL Editor or CL
Viewer) and vice versa.

An dternative view mode can be enabled with the button Group by Category switch & - in the outline's
tool bar. Definitions of the same kind will be put ina(virtual) folder which showsthe number of definitions
it contains.
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Figure 5.10. Outline with definitions grouped by category

o = Hy
0= Qutline 3 O

= @ M3UA_ConfigAndFunction
@ Functions (72)
- & AltSteps (10)
----- @ default1
e @ rLMaccept
----- @ default3
- @' default TWO
----- @' default THREE
- @' default_FOUR
F- & default_DAUD
- @' default_DUPU
- @' default_ASPUP
E- @' PostambleAltsteps
H- & Types (8)

Quick Outline

To use the Quick Outline feature in the TTCN-3 Core Language Editor, perform one of the following
procedures:

* Press Ctrl+O.
* Inthe main window's menu bar, select Navigate > Quick Outline.
* Inthe TTCN-3 Editor, right-click and select Quick Outline.

After selecting an element either by clicking onit with theleft mouse button or pressing enter after choosing
the right element with the arrow keys, the editor will jump to the element's declaration.

At the top of the Quick Outline window, there is aline editor. The Outline below gets filtered according
to what you type here.

To customizethe size and position of the Quick Outline window, click thetrianglein the upper right corner
and choose the appropriate option.
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Figure5.11. Quick outline

& o (C) Copyvright Testing Technologies, 2001-z200%. All Rights =
module ProtocolExample |
s -
= typ
2@ ProtocolExample | |
----- & commonPacket
..... .T packﬂt
v n packetz
----- & myPart
@ it E"'-‘; nicTwe
= tem ----- = mkcPork
w3 localtimer
E- & systemTwpe
¥ systemPart
} ..... GT tl:
----- @ nomatch_ke
& it
= tem
Search pattem % = any string, ¥ = any character]
+
= | ffdefines a wessage based port which allows to exchanges [lll
4 3

TTCN-3 Search

TTworkbench offersthe possibility of searching for TTCN-3 elements. To openthe TTCN-3 search dialog,
press Ctrl+H or in the main window's menu bar, choose Search > Search. In the now opening dialog,

open the TTCN-3 Search tab.

To specify your search, enter your search string in the text field at the top. For setting more detailed
contraints on the searched element or limiting the searched locations, there are three sections available

with the following options:
* Search for:

Type

Group

Module

Template

Module parameter
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Constant
Field
o Limit to:
Declarations
References
All occurrences
» Scope:
Workingspace
Working set

Enclosing projetcts

Figure5.12. TTCN-3 search

=" File Search I U7 Java Search I 7 Plug-in Search 7 TTEN-3 Search |

Search string (* = any string, ¥ = any character):

commaonPacket j [ Case sensitive
—Search Faor —Limnik ko
" al i Template " Declarations % References
" Tvpe ™ Module parameter " all oocurrences € Read access
" Behavior & Constant £ Wit access
" Group " Field
™ Module
T SCope
% workspace (" Selected resources € Enclosing projects
™ wWarking set: | Choose, ., |

(7)  Customige... | Search Cancel

Find references in workspace

Find references of an element ina TTCN-3 file.
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To use thisfeature:
1. OpenaTTCN-3file
2. Place the cursor before the name of atestcase, type, template, function etc.
3. Press Shift+Ctrl+G, a Search view will open displaying:
* The project
* Thefile
* Themodule

* The number of occurrences of the selected element

Figure5.13. Find referencesin workspace

-
SIP_TypesAndConf.tton3 &3 = O

= group TestComponents { ;I
= group TestSystemlnterfaces {
type component SENaABs-dafle=t] |
port SipPort UDP1,
UDEZ,
UDP3,
TCP1,
TCFZ,

< I THDS - I Lrl
1 1 { |
& Problems |/E Console (@J Progress (‘Q Search &3 B

‘SipInterfaces' - 1428 reference I qp | %| =) | TET'IE Y @ | S o o =
E[=- RFC3261 ( fTTsuite-SIP_3.1, 1/tben3/RFC3261 ) j

[ [F] SIP_Messaging. tten3
=-[f] SIP_QueryingCapabilities. tten3
=@ 5IP_QueryingCapabilities

B 5IP_QC_PR_V_013 (2 matches)
B SIP_QC_PR_V_012 (2 matches)

- 1] SIP_QC_PR_V_011 (2 matches)

------ ] sIP_QC_PR_V_010 (2 matches)

-] SIP_QC_PR_V_009 (2 matches)

: -
e ':'I o T T e O T T = O I e 0 A J

Outline view components

Variables, ports and timers are displayed in the Outline View

Folding support for template fields

TTCN-3 CL Editor supports folding for template fields
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Highlighting of Keywords

The highlighting of keywords supports all TTCN-3 terminals as defined in the supported TTCN-3 Core
Language standard, e.g. module, type, template, component, etc. In addition, the predefined functions
such asint2oct, setverdict are also highlighted. The color of highlighted syntax can be changed using the
editor preferences (see the section called “ Syntax Preference”).

Comparing TTCN-3 files

TTCN-3 Core Languagefiles can be compared with other filesusing Eclipse's standard text file comparison
facilities. See (Eclipse) Workbench User Guide, Tasks, Comparing Resources. When using the compare
editor the TTCN-3 syntax elements will be highlighted as in the CL Editor itself to maintain a consistent
user experience.

Figure 5.14. Comparing a local TTCN-3 file with a revision from source code

management
£H =
& Compare (MyProtocolExample. then3-ProtocolExample. tten3) 23
TTCN-3 Core Language Compare s MR E | A vk 43
ProtocolExample/ttcn3/MyProtocolExample. tten3 [T] ProtocolExample/tten3/ProtocolExample. tten3
ootetstring packetIype length(2), octetstring packetType length (2 ;I
octetstring packetlLength length(2) octetstring packetLength length
octetstring packetData octetstring packetData
} H
f/this 1= a changed template of type cl—' /S/fthis iz a template of type cc:rrrr.v:1|
f/here the wvalues for each field hawve f/here the values for each field h
template commonPacket packet = { template commonPacket packet = { =
packetType := '0001'C, packetType := '0001'0C,
packetLength:= "0003'0C, packetLength:= '0004'0,
packetData := '10101010'0 packetData = '"10101010'C
} H
ffthis i=s almost the same template wit S/thi=z is almost the =same template
//fthe packet type is set here to '0002 //the packet type is set here to !
template commonPacket packet2 = { template commonPacket packet?2 := {
packetType := '"0002'0C, packetType := "0002'0C,
packetlLength := '0004'0C, packetlLength = '0004'0,
packetData := '"10101010'C packetData := "10101010'C
} H _I
-
1 | 3 | ol

Mark Occurrences

You can find al occurrences of an identifier easily by using the Mark Occurrences feature. Just click on
an identifier, and all occurrences will be highlighted with ayellow background.

To toggle this feature, go to the Mark Occurrences page in the CL Editor preferences.

Note

At this point, Mark Occurrences does not work for fields and extensions.
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Validation of Syntax

The CL Editor provides comprehensive syntax checking according to the grammar of the TTCN-3 Core
Language. Thevalidation of syntax isdone automatically on opening or saving of thetext file. Thisfeature
can be switched on/off by changing the editor mode in the editor preferences (see the section called “ Gen-

era”). A more extensive validation which includes type checking can be initiated using the [ % putton in
the window's icon bar, the menu Source > Validation, or the context menu Validate (by right-click on
the editor window as shown in Figure 5.15, “Validate command”), or using the short-key Ctrl+Shift+V.

Figureb5.15. Validate command

|

Sfthis is alwmost the same template with packet, but [

template commonPacket ‘Undo P
packetType := '00 Resert File
packetLength := !
packetData = '10 Tt
¥ Show In Alk-+Shift+- 3
/fdefines a wessage b GO Chrlis
type port myFort mess Capy! ChlHC
inout all: Paste Chrl+¥
} Shift Right
Jidefines a component Siliglleli
type component mtcTyp Run As »
port myFort mtoPo Debug As »
timer localtimer Team »
' Compare With L4
Replace With 4
Jldefines a component
type component system Preferences. ..
3 port myPort syste Generate Element Comment Alk+5hift+3
Rename Alt+Shift+R.
//test case definivip  oxpandal Chrl+Humpad_Multiphy
testcase tc() runs on  omat Ctrl+Shift+F
{ Toggle comment Chrl+7
Open Declaration F3

fifirat the ports
map mto:mtcPort,

/isend the tewpla
mtecPort.send (pack

J/istart the timer

Ipped H

Walidate Chrl+Shift+y k
Mew Template Shift-+F4

Edit Template F4

Build Chrl+5Shift+8
Rebuild Chrl+Shift+R

localtimer.start;

il

The progress of syntax checking is illustrated on the progress bar. Errors or warnings found during the
validation are reported to the Problems view, and visualized using the text annotation, as shown by the
figure below. The items in the Problems view and the text annotations are useful to navigate through the
test specification.

37




Using TTworkbench CL Editor

Figure5.16. Error reporting

Pratoc ]
fidefines a message bhased port which allows to exchange ;I!
ffwalues without a restriction

e type port wmyPortl message
inout all:
}
ffdefines a component type that will used later as mto
= type component wtoType {
3 port %mtanrt;l
timer |nknown declaration myPort) 7
H
=
ffdefines a component type that will used later as sSystem =
A type component systemType {
a port myPort systemPort:
i
fitest case definition
e testcase tef) runs on wtoType system systewType
i
Jifirst the ports of the wte and the system have to be mapped
Jito be able to send and receive mwessage to and frow the aystem
map (mto:mtoFort, svystem:systemPort) ! -
g | of
(£ Prablems 32 . Cansale w20
Z errors, 0 warnings, 0 infos
| Description | Resource | In Folder | Location |
@ unknown declaration myPort ProtocolExample, thens ProtocolExampleSthcns line 75
@ unknown declaration myPort ProtocolExample, then3 ProtacolExamplefttena line &1

Formatting of Text

Automatic formatting of text is available using the menu Sour ce > For mat, or the context menu For mat
(by right-click on the editor window), or using the short-key Ctrl+Shift+F.

Open Declaration

Navigation of global declarations, e.g. data types, component types, templates, or test cases, is provided
by the open declaration action. Doing so, place the cursor on the identifier of interest, and select either
Navigate > Open Declaration, or the context menu Open Declaration (by right-click on the editor win-
dow), or the short-key F3. The cursor will be placed then at the position of the according declaration.

38



Using TTworkbench CL Editor

Figure 5.17. Open declaration

= 5
f/this is almost the sawe tewmplate with packet, but [ ;I
template commonPacket dUndo Chlez
packetType = '00 .
Reverk File
packetLength := !
packetData = '10 Tt
¥ Show In Ale-+Shift+w »
@ J/defines a message b Cut Gl
= type port wmyPort mess  ORY Chrl+E
inout all: Paste Chrl4Y
} Shift: Right
Shift: Left
Jldefines a component e
= type component mtcoTyp Run As 3
port myPort mtcFo Debug As 3
timer localtimer Team »
¥ Compare With 4 e
Replace With L4
ffdefines a component
= type component system Preferences. .,
ort myPort syste
) B ¥ ¥ Generate Element Comment &lt+Shift+1
Rename &lt-+Shift+R
//test case definitio Expand all Crrl+Mumpad_Mulkiply
= testcase tc{] runs on Farmak Ctrl+5hift+F
= { Toggle comment Chrl+7
i+ /ifirst the ports Open Declaration o] k ljped O
map (mte:mtcPort, Yalidate Chrl+Shift+y
Mew Template Shift+F4
fizend the templa Edit Template F4
mtePort, send (pack
Eild Ctrl+Shift+E
//start the timer Rebuild Ctrl+5Shift+R
localtimer.start: -
A 2

Completion Assistance

The compl etion assistance provides a context dependent selection of identifiers. For example, to declare
avariable in acomponent type asillustrated in Figure 5.18, “Completion assistance”, type var and blank,
and use Ctrl+Spaceto obtain alist of all defined data types or code templates for choice. Please refer to
the section called “ Template Preference” for availability of code templates.
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Figure 5.18. Completion assistance

=08

ffdefines a component type that will used later as mbe ;I
type component mtoType |

port myPort mtcPort:

timer localtiwer = 3.0:

rar |
¥ & hitstring = J

& boolean

fidefine 4 charstring B= SysStem

type com Float
port & hewxstring

¥ & integer

& objid
//TEST © 4 octetstring £
testocase . ypiversal charstring j

= of

Progress Information

Code

Progress information, log messages and debug information etc. that are produced by CL Editor facilities
are printed on the standard console. This console is opened automatically if the appropriate environment
is set. If not done so, the console can be explicitly opened by Window > Show View > Basic > Console.

Folding

More clarity in your code can be reached by using code folding: Syntactical units of TTCN-3 code are
foldable and expandable exactly like in the Eclipse Java editor.

If you put the mouse pointer onto the little -' button on the left (see figure below), a line appears that
shows you the code area that is summarized into one syntactical unit, which'sfolding is controlled by that
particular button.

By pressing the button, the areais folded, which means that only it's first line remains visible and the -'
button changes into a '+' button. By pressing this button again, the area is unfolded and becomes visible

again.
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Figure 5.19. Codefolding
*® type port CPType message| ]

type component T3IType

{
A¥ Operator PCO wf
/% Former role: UT #/
port O PCO O;
A% PCO for H.Z48 */
A% Former role: LT +/
port Lower L1;

'

Refactoring Support

The goal of TTCN-3 program refactoring is to make workspace-wide code changes without affecting the
behavior of the program. Thistooling provides assistance in easily refactoring TTCN-3 code.

When performing a refactoring operation, you can optionally preview al of the changes resulting from
arefactoring action before you choose to carry them out. If you do not preview a refactoring operation,
the change will be made in its entirety and any resultant problems will be shown after compilation or
validation.

Refactoring commands are available from the context menu of the Core Language editor. Many "appar-
ently simple" commands, such as Rename, are actually refactoring operations, since renaming TTCN-3
elements often require changes in dependent files.

Note

Before performing any refactoring operation, it isrecommended to save and validate all open
TTCN-3 files.

Refactoring Steps
Refactoring With/Without preview

The following instructions will lead you through the refactoring process:

» Activate arefactoring command. For example, rename atemplate by clicking onit's name and choosing
Rename from the CL Editor's pop-up menu (or the Source menu).

» The Refactoring Parameters page prompts you for information necessary for the action. For example,
the Rename Refactoring dialog asks you for a new name for the selected template.

* Provide the necessary data on the parameters page, and

« click OK in order to start the refactoring process, or
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« click Next in order to see a preview of the changes
Previewing refactoring changes
The Preview page shows the proposed effects of arefactoring action. Y ou can use this page as follows.
» Select anode in the tree to examine a particular change.

» To examine a change inside a TTCN-3 module, expand a TTCN-3 module node in the tree and select
one of its children.

» When selecting nodes, the compare viewer is adjusted only to show a preview for the selected node.

* Clear the checkbox for a node to exclude it from the refactoring.

Note

Excluding a node can result in compile errors when performing the refactoring without fur-
ther warning.

Rename

Y ou can rename atype by modifying its declaration in the TTCN-3 module in which it is declared. How-
ever, if you also want to update all references to it, do one of the following:

* InaCL Editor, select areference.

» From the editor's pop-up menu, select Rename or use the Source > Rename action from the global menu
bar.

Parameters page

Figure 5.20. Parameter s Page for the Rename Refactoring Command

!!._'-:Z:Rename x|

Mew item name: | M%,-'Testt:aseﬂ

Found 1 references.

¥ Update references in project

Preview = (8] I Zancel

* Inthe Enter new nametext field, type a new name for the identifier that you're renaming.
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« If you do not want to update references to the renamed field, deselect the Update references to the
renamed element checkbox.

» Click OK to perform a quick refactoring, or click Preview to perform a controlled refactoring.

Note

References in comments and string literal s are not updated.

Note

Therenameoperationisonly allowed on elements of kind: altstep, constant, function, module
parameter, template, testcase, type and variable.

Quick Fix

For certain problems or errors, CL Editor can offer corrections. Thisisindicated by the light bulb shownin
the editor marker bar to the left. If the Quick fix isconcerned with an error, then thelight bulb is overlayed
by the red error cross.

To see the correction proposals, use the Quick Fix action:

a) set the cursor inside the highlight range, and select Quick Fix from the Edit menu or the context menu,
b) set the cursor inside the highlight range, and press Ctrl+1 or

c) click on the light bulb.

Quick fix is also available on a Quick fixable problem entry in the Problem view. The Quick Fix action
will open adialog to select the correction.

Figure5.21. Quick Fix

modnle FizzaHutTest
i
Jfimport from PizzaHutTypes all;

testcase MyTestCase (in bhoolean internetService,
in boolean restaurantService,
in integer totallrCreatedPTCs,
in integer maxNrictivePTCs,
inout integer nrPass,
inout integer nrFail,
! k |'MtcT pe' was not declared; "MbcTwpe' was not declaredber nrinc) bR ARl system TestSystemType

{ impott From PizzaHutTypes{tvpe MicTypel
rar ReportType report:
rar default def := activate (StandardDefau
map (self:P1l, system:mPCO):
if (internetiervice) |
newlnternetPTC (system) ;
i
while [(totalllrCreatedPTCs !'= createdPTCs)

l

I"l-'- Drablame 57 Tawadae | Maclarskinn |

Showing single element or whole TTCN-3 file

e Todisplay theselected TTCN-3fileinasingleelement view, click the Show Source of Selected Element
Only button in the workbench toolbar, so that it is pressed.
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e Todisplay theselected TTCN-3filein awhole (non-segmented) view, click the Show Source of Selected
Element Only button in the workbench toolbar, so that it is not pressed.

Figure 5.22. Show Sour ce of Selected Element Only

TestConfiguration_TypesAnd¥alues.ttcn3 - TTworkbench Professional

Project  Rum  Window  Help

| JJ‘E".*i} -

-

ypestndvalues tiens X AaksIpvt Paostambles.tbon3

| = <§> = g1 type record CfMessage |
] g2 ItringlToed role,
03 Stringltoz255 netheviceId,
54 MachddressList macFilterlList,
g5 IpwelNodeParams param=H=01 optional,
=13 IpwvelNodeParams paramsH=s02 optional,
Qnrnon =7 IpveNodeParams paramsHs03 optional,
cn3 ==} IpwvelodeParams param=Rt0l optional,
ameters.tken3 == IpvelNodeParams paramsREt03 optional,
7 kben o0 IpveNodeParams paramsIut optional
tkcns o1 1
urakion_Typesar
uration,tkcn3
PR -

Note

Thistoolbar button is enabled only when a TTCN-3 editor is open.

Task tags inside TTCN-3 comments

» Task tags can be configured on the TTCN-3 > CL Editor > Task Tags preference page. When the tag
list is not empty, the compiler will issue atask marker whenever it encounters one of the corresponding
tag inside any comment in Java source code. Generated task messages will include the tag, range until
the next line separator, comment ending or non-empty tag, and will be trimmed. If the sameline of code
carries multiple tags, they will be reported separately.

» Seethe CL Editor preference page for information on how to enable task tags in your source code.

» See Tasks and Markers for details.
Note

This feature is activated only for TTCN-3 projects having the TTCN-3 Compiler Nature
enabled

Template Wizard

Purpose

To ease creation and modification of TTCN-3 templates a Template Wizard has been integrated into CL
Editor. It is a graphical interface for certain elements while editing TTCN-3 Core Language. It can be
accessed from the Edit menu, the editor context menu or via the shortcuts:
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» F4 (Edit Template) or

e Shift+F4 (New Template).

Editing an existing TTCN-3 template

 Set the cursor inside the identifier of atemplate to be edited in the TTCN-3 source code.

Figure 5.23. Templatein Core Language

template ComrandBRecquest caddthid_si
in template TerminationID loc tidl,

in template MediaDescriptor loc mediabescr] = {
conmand =
addReqg = {
terminationIld := { loe tidl },
degcriptors (= { { medialescriptor := loc medialescr }
H
+
}.r
optionalField = omit,
wildoardREeturn = omit

» Choose Edit > Edit Template.
Alternatively you can press F4 or use the context menu (Right-Click).

* Inthe Edit page of the Template Wizard appearing change and set values of the template.
In the left pane of this page the template's structure is shown. Select elements to be edited here. The
right hand side hasthe following areas:. the parameters of the template, the value of the sel ected element,

and its type information. Within the the value areaiit is possible to edit a comment for the template by
clicking the button "Edit Comment".
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Figure 5.24. Edit page of the Template wizard

M0 New,/Edit TTCN-3 Template =
Edit
=
Please edit the template named cmod_1tid_event_s_msfuk_steadsig, I:IlZI

» Emmad Pararmeters
E|ﬂ madreq Templ... | Type | Mame I add
I -
: El- & tarminatioriD Hz48.TerminationID  lac_tid1
P B [0] :=loc_tid1 Hz48 SignalsDescri...  loc_sigDescr Edit
=] Ai descriptors
B [0] descriptors := { Remaove
L g signa {
li optionalField := omit signalsDescriptor := loc_sigDescr Clear
i B wildcardReturn i= on }
}
& Value  Reference { FreeText Edit Commentl
Comit  anvoromit © any * unchanged
—Type
Type Marne H248, CormmandRequest
Type Class recard
Optional no
Constraints
v allow wildeards |9 Shov unchanoed Fields

< Back | Mext = | Finish I Cancel |

» The Next button leadsto the preview page, where the source code of the created template can be exam-
ined. Switch back for further editing.
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Figure 5.25. Preview page of the Template wizard

M5 New/Edit TTCN-3 Template x|

Preview

A preview of the generated template

g

template CommandRecquest cadd 1tid = (template TerminationID loc tidl, template HediaDescri;;I
conmand = {
addReq = {
terminationID := {
loe_tidl
b
descriptors = {
{
mediabescriptor = loc_mediaDescr
H
H
i
b
optionalField = omit,
wildcardReturn := omit
¥

E
i | 3

........ <Eack ......... I Next > | ,WI p—

» To save the template back into the source code click Finish on the preview page.

Creating a new template based on a type in the same module
 Set the cursor inside the identifier of the type the new template should be created from.
 Choose Edit > New Template

Alternatively you can press Shift+F4 or use the context menu (Right-Click).

» The Template Generation Options page of the wizard appears. Here the name of the new template can
be defined. It is also possible to choose a different TTCN-3 type to derive the new template from.

Creating a new template from a type defined elsewhere
 Set the cursor to the position where the new template should be inserted.
 Choose Edit > New Template

Alternatively you can press Shift+F4 or use the context menu (Right-Click).

» The Template Generation Options page of the wizard appears. The Template Name and From Type
fields are empty and should be filled now in order to be able to go further.
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In the From Type field there is content assist available. To choose from alist of al known types, hit

Ctrl+Space and select the desired one. Start typing the beginning of the desired type to eliminate im-
proper choices.

Figure5.26. Content Assist for From Typein the Template wizard

#iNew,/Edit TTCN-3 Template x|

Template generation options

@ Mo walid kype selected. Please select an existing type

—Mew Template

Template Name | newTemplate

%" From Type e

|»

" From Template | < charstring

ﬁCM_PTC - Hz245_TYPES_AMND_PARAM
ﬁCM_PTC_Cmd - Hz45_TYPES_AMD_PARAM
ﬂCM_F‘TC_CMD_DESC - H248_TYPES_AND_PARAM
ﬁCM_F‘TC_Message - H248_TYPES_AMD_PARAM
B Command - H248

T i"CommandRepIy - H243 1=
ﬂ;CommandRequest - H248

ﬂCDntextAttr.ﬂ.uditRequest - H24s :I

{

original kemplate,

= Bark [dexk = | FEimish I Cancel

Checking of range constraints

For language elements of types in the following list, range constraints will be checked against the type's
definition:

bitstring
boolean
charstring
enumerated
float
hexstring

integer
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* octetstring
* verdicttype

For other types the user is responsible for observing range constraints when inserting values.

Known limitations of validation

The current implementation has certain limitations when validating values. Values of the TTCN-3 types
listed below cannot be validated. In these cases values should be inserted as they shall appear in Core
Language and should be marked as FreeText.

* address

* anytype

* objid

* universal charstring

Note

Vaues inserted as FreeText will not be validated by the wizard. In those cases the user has
to make sure valid values has been entered.

Preferences

The properties of CL Editor can be parameterized using the CL Editor preferences. The preferences are
presented as several preference pages under the CL Editor preference category (Window > Preferences
>TTCN-3 > CLEditor).

In the following, the CL Editor preference pages for validation, syntax, typing and TT3 plugins are intro-
duced.

General

The General page allows to configure the memory handling of the CL Editor. First you can select one of
two editing modes:

 Full functionality: if selected (default), the CL Editor runs with all supported features.

* Reduced functionality: if selected, some of the CL Editor's feature are disable to reduce the memory
usage. The deactivated features are Open declaration (see the section called “Open Declaration™), Mark
occurrences (see the section called “Mark Occurrences’), T3Doc (see the section called “ TTCN-3 Doc-
umentation Generation (T3Doc)”) and declaration hover.

Temporary model folder: During the validation temporal datais produced. The data will be deleted on
closing of the text file. The user can specify a preferred folder for the tempora data, e.g. c: \'t np for
windows, or / t np for Linux. If unspecified, the default location (. net adat a/ . tt cn3) isused.

Clear memory and disc chache: Immediately removes all currently cached TTCN-3 content and sets
the according memory and disc space free. This does not affect your edited datal
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Figure5.27. CL Editor General preference page

& Preferences M=

| bype Filker bext CLEditor - =

- General

-Ank
- Connectivity General |Syntax I Typing I Folding I Mark Ccourrences

CLEditor Settings:

‘Help
-Install{Update

-Java
- Plug-in Develapment (open declaration, mark occurrences, T30oc and declaration hover are disabled)

i+ Full Functionality - highest memary consumpkion

™ Reduced Functionality - lowest memary consumpkion

-Report Design

-Run/Debug Temporary model Falder: | Browse... |
-Team

TTCM-3 The defaulk lacation {metadata of workspace] is used if unspecified,

38 CLEditor

E----'I'I'SPIugins Clear memory and disc cache
--'I'I'man
G- TTthree Clear now |

[™ Set CL¥iewer as defaulk (editing Features will be disabled)

Restore Defaulks | apply |

(7 (a4 I Cancel |

Syntax Preference

The Syntax page is used to specify the foreground and background color for different types of text frag-
ments:

* Multi-line comment
 Single-line comment
» Keyword

» Keyword modifier
» Type keyword

* TTCN-3 functions
* String operation

» Constant

 String

* Default
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Figure5.28. CL Editor Syntax preference page

=10 x|
| kype filber ek CLEditor - -
- General CLEditor Settings:
[ Ant
[ Connectiviey General  Ivntax |T';.:'|:|ing | Falding | Mark Occurrences
" Help Background color
[#- Installfipdate
: i« i
- Java * Swstemn default Custom | [ |
[+ Plug-in Development
-- Feport Design Foregraund:
- RuryDebug Multi-line comrment
- Team Single-line comrment
L ) keywiord
= T=TC 3 - Kewword modifier
- CLEditor Type keywaord
- TT3Plugins TTCM-3 functions
- TTman Skring operation
--'I'I'ﬂwree Zonskank
akring
Default
™ Bold Color: | N
[T set CL¥iewer as default (editing Features will be disablzd)
Festore Defaults apply
(7 O, Cancel

Typing Preference

The Typing page provides the following selections for typing text:

* Wrap TTCN-3 strings
* Insert space for tabs

» Past for correct indentation

» Automatically close brackets

* Automatically close Strings
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Figure5.29. CL Editor Typing preference page

& Preferences - 10| x|
| kype filber ek CLEditor - -
- General CLEditor Settings:
[ Ant :
.. Connectivity General I Syntax  T¥ping I Falding | Mark Cccurrences
(- Help IV ‘Wrap TTCM-3 strings
- InstalliUpdate
- Java [" Insert space For kabs
.. Plug-in Developmant ¥ Paste for correct indentation
- Report Design v automatically close brackets
[ RunyDebug . .
: v Aukomatically close Skrings
-- Team o v .
= TTiCH-3
-- CLEditor
-~ TT3Plugins [T set CL¥iewer as default (editing Features will be disabled)
--'I'I'man
- TTthree Festore Defaults apply
(7) Ok Cancel

Folding Preference

The Folding page is used to enable or disable the folding feature on opening of new instance of CL Editor
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Figure 5.30. Folding prefer ence page

& Preferences =101 x|
| Evpe filber bext CLEditor - -
: iet”e"a' CLEditor Settings:
AN
- Connecivity Generall S';.:'ntaxl Typing Folding | Mark Occurrences
Help ¥ Enable folding when opening new editar
-InstallfUpdate
<Java

-Plug-in Developriznt

-Report Design

-RunDebug

-Team

STTCH-3

28 Cl Ediitor
E----'I‘I'BPIugins

--'I'I'man

- TTthree Restore Defaults apply

[T set CL¥iewer as default (editing Features will be disabled)

(7 oK Cancel

Mark Occurrences

The Mark Occurrences page alows you to set if the CL Editor will automatically highlight references
of the currently selected element (see the section called “Mark Occurrences’). If "Keep marks when the
selection changes' is set, the reference marks will still be shown if the selection has been removed, but no
other element that would cause reference highlighting was selected instead.
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Figure 5.31. Mark Occurrences preference page

Preferences -0 =|

| bvpe Filker ket CLEditor . "
EE:E"E" CLEditor Settings:
AN
- Connectivity General I Synta I Typing I Folding Mark Occurrences
Help ¥ mMark occurrences of the selected element in the current File
-InstallfUpdate

lava ¥ Keep marks when the selection changes

-Plug-in Development
-Repart Design
-Run/Debug

-Team

STTCM-3

CLEditor

i TT3Plugins [T Set CLViewer as default (editing Features will be disabled)

- TTman

- TTthree Restore Defaulks Apply
(7) ok Cancel

TT3 Plugins Preference

The TT3 Plugins page provides information about T Tthree plugins that are found in locations specified in
the main TT3 plugins preference page (see also Figure 3.1, “TTCN-3 main preferences’).

Figure5.32. CL Editor TT3 plugins preference page

i Preferences _|ol x|
Itype filter text TTI3Plugins = =

[~ General o
Ant 'ﬁT‘ TT3 Plugins list | @ TT3 Plugins paths I

Help About TTthree plugins

: EZit:IIﬂ_Ipdate Flugin name = | Version | Provider | Location
Plug-in Development asnBuiltInPlugin 1.0.4 Testing Techn... com.testingtech. ttworkbench,asn_1.0. 16.200...
- Run/Debug asnImportPlugin 1.0.2 Testing Techn... com.testingtech. ttworkbench.asn_1.0. 16.200...
: Team asnValidator 1.0.0 Testing Techn... com, testingtech. ttworkbench.asn_1.0. 16, 200..,

debuggerProviderPlugin | 1.0.0 Testing Techn... com.testingtech. ttworkbench, ttman. debua. tt. ..
DefaultCampaignGenerate 1.0.0 Testing Techn... com.testingtech. ttworkbench. ttthree.core_1....

mifGenerator 1.0.5 Testing Techn... com.testingtech. ttworkbench. ttthree.core_1....
t3docGenerator 0.0.1 Testing Techn... com.testingtech. ttworkbench. t3doc_1.0.5.20...
--'I'I'ﬁ1ree TTBER Codec 1.0.0 Testing Techn... com.testingtech. ttworkbench. codec.asn. ttber...
then3BuiltInPlugin 1.0.0 Testing Techn... com.testingtech. ttworkbench, ttthree. aux_1.0...
TTCM3ParserPlugin 1.0.2 Testing Techn... com.testingtech. ttworkbench. ttthree.aux_1.0...

¥TestAdapterBuiltinCodec: 1.0.0 Testing Techn... = com.testingtech. ttworkbench. ttthree.aux_1.0...
¥TestAdapterBuiltinTA 1.0.0 Testing Techn... com.testingtech. ttworkbench, ttthree. aux_1.0...

Restore Defaults | Apply |

@ oK I Cancel |




Using TTworkbench CL Editor

Template Preference

This page (Figure 5.33, “CL Editor Template preference page”) provides the selection and desel ection of
code templates used by completion assistance (see also the section called “ Completion Assistance”).

Figure5.33. CL Editor Template preference page

# Preferences Y ]
I tvpe filber bext j Templates L R
[+ General
- Ant Create, edit or remove templates:
-- Help Marne I Contexk I Descripkion I Auka ., Mew, .,
" Install{Update alkskep TTCN-3 alkskep an ;
" Java dowhile TTCH-3 do while loop an Edit... |
- Plug-in Development exkfunc TTCH-3 external func. .. on R
-- Run/Debug fFor TTCH-3 for loop an —l—EW"WE
- Team kestcase TTCN-3 kestcase with... an
= TTCN-3 [#] while TTCN-3 while loop an Restare Remoyved |
= CLEdikar
I Tt Reyert bo Default |
- TT3Plugins
[+ TTman Irnpart... |
- TTthree
Ezport... |
Presview:
=i
w
< :
[ Use code Formatker
Restore Defaults | Apply |

o]

Zancel |
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Chapter 6. Using TTworkbench GFT
Editor

The GFT Editor isagraphical TTCN-3 editor for user-friendly graphical test specification and documen-
tation. Thisfeature isincluded within TTworkbench Professional, but not in TTworkbench Basic.

GFT Basics

Language Concepts

GFT represents graphically the behavioral aspectsof TTCN-3 like the behavior of atest case or afunction.
This means a GFT diagram provides a graphical presentation of either:

» the control part of a TTCN-3 module

e aTTCN-3test case

* aTTCN-3function

e aTTCN-3dtstep

GFT does not provide graphics for data aspects like declaration of types and templates. TTCN-3 defini-
tions and declarations without a corresponding GFT presentation may be presented in the TTCN-3 core
language. TTCN-3 core language modules can be imported into GFT Editor. The referenced identifiers
can be used afterwards for editing GFTs.

No graphical representation is available for:

 import definitions

* type definitions

* signature declarations

* template declarations

* constant declarations

* external constant declarations

» external function declarations

GFT defines no graphical representation for the structure of a TTCN-3 module, but GFT Editor provides
respective means to define groups and group hierarchies.

Mapping between GFT and TTCN-3 Core Language

GFT providesgraphica meansfor TTCN-3 behavior definitions. The control part and each function, altstep
and test case of a TTCN-3 core language modul e can be mapped onto a corresponding GFT diagram and
vice versa. This means:
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 atest case can be mapped onto atest case diagram and vice versa

the module control part can be mapped onto a control diagram and vice versa

« afunction in core language can be mapped onto a function diagram and vice versa

 an atstep can be mapped onto an altstep diagram and vice versa

Figure 6.1. Relation between TTCN-3 Core Language and GFT

TTCN-3 module in
core language

GFT presentation

module structure - = | Group hierarchy
module parameter definitions

import definitions

type definitions

signature declarations -t P | Hasto be imported from TTCN-3
template declarations Core Language module
constant declarations

external constant declarations

external function declarations

module control - = | Control diagram

test case P = | Test case diagram
function - P |Function diagram
altstep - P | Altstep diagram

Note

GFT provides no graphical presentations for definitions of module parameters, types, con-
stants, signatures, templates, external constants and external functions in the module defini-
tions part. These definitions may be presented directly in core language. Each declaration,
operation and statement in the module control and each test case, atstep or function can be
mapped onto a corresponding GFT representation and vice versa. The order of declarations,
operations and statements within a module control, test case, altstep or function definition
isidentical to the order of the corresponding GFT representations within the related control,
test case, atstep or function diagram.

Note

The order of GFT constructsin aGFT diagram is defined by the order of the GFT constructs
in the diagram header (declarations only) and the order of the GFT constructs along the
control instance (control diagram) or component instance (test case diagram, atstep diagram
or function diagram).

Module Structure

A TTCN-3 module has atree structure. TTCN-3 module is structured into a module definitions part and
a module control part. The module definitions part consists of definitions and declarations that may be
structured further by means of groups.

GFT providesdiagramsfor al "behaviora" |eaves of the module tree structure, i.e. for the module control
part, for functions, for altsteps and for test cases. GFT defines no concrete graphics for the module tree-
structure, however GFT Editor provides the module structure in form of a navigator tree.
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Figure6.2. TTCN-3 Module Tree Structurein GFT Editor

=57 etk |

=[] group Regiskration

Eltl group Registrant

|E||=:| group YalidBehaviar

----- SIP_RG_RT_¥_001
..... SIP_RG_RT_W_002
----- SIP_RG_RT_¥_003
----- SIP_RG_RT_W_004
..... SIP_ReG_RT_W_005
----- SIP_RG_RT_¥_006
EID group Resaiskrar

|E||=:| qroup YalidBehaviar
. SIP_ReG_RR_Y_001
..... SIP_Ri_RR_Y 002
----- SIP RS RR_Y 003
L e SIP_RiG_RR_Y 004
|‘£||=:| group InvalidBehawior
----- SIP_RG_RR I 001
..... SIP_Re_RR_I 002
----- SIP_ReG_RR_I_003
----- SIP_RiG_RR_I 004

GFT Editor Ul and Workflow

Designing test cases graphically with GFT Editor, its possible to create test cases, functions, atsteps, and
module controls. When the module is complete, it can be exported in a TTCN-3 core language file, if it
should be used with a TTCN-3 compiler. For documentation purposes the diagrams can aso be exported
as GlIF files.

About the GFT Editor Working Environment

Opening GFT Editor for the first time displays a menu bar and button bar across the top of the screen,
a navigator tree on the left side, a drawing area in the center with tools palette on the left side of it, and
a multitabbed panel on the bottom. After opening a document, GFT Editor places the diagram windows
inthe middle.

Displaying a GFT diagram

Selecting adiagram in the navigator tree, displaysthe respective diagram. In the diagram window, thetitle
bar displays the diagram name.
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Selecting a symbol in the navigator tree, that is part of a certain diagram, the respective diagram will be
displayed. In this case the respective symbol is selected in the diagram, otherwise the diagram frame itself
is selected. If the respective diagram is iconified or completely not visible it will be displayed using its
last size and location.

Displaying Core Language

Every diagram and symbol in GFT has its counterpart in the TTCN-3 core language. The corresponding
core language can be shown by selecting a diagram or symbol in the drawing area or in the navigator tree
and clicking on the TTCN-3 Core Language tab on the bottom.

Figure 6.3. Core Language Tab

Properties To Do Items TTCM-3 Core Language

festcase SIP CC QOE CE N 0010 runs an SipComponent syskem JipInterfaces
H

var Request v_INVITE_Fequest;
initPark(mke, swskem);
v_Defaulk = activate (defaultCCOED,
iIUTR.eqistrakion);
action {"Please send INVITE™;
T1.start;
alk {
[151IPP.receiveINVITE_Request_r_1)
1
T1.skop;
sebverdict{pass);
setHeadersOnReceiptOfInvite(y _IRVITE_Request);
rejectInvitelloc_CSeq_s);

h
[] 3IPP.receive

1

all kimer, skop;
cabyardicrk Failh:

Displaying and Choosing Tools

The tools pal ette contains tools to create, select, and edit symbolsin a certain diagram. Clicking on atool
will chooseit.
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Figure 6.4. Tools Palette

;

| L |H

A 00000 |t

EIEas

Note

The symbols name will be shown by holding the pointer over thetool icon in the tools pal ette
until the tooltip displays.

The tools palette can be removed from the drawing area just by toggling the Drawing Tools button w
in the button bar, Drawing Tools menu, or via Ctrl+D.

Editing Symbol Attributes

GFT symbols have attributes that can be edited, e.g. aname. In general GFT Editor providesthefollowing
ways to edit symbol attributes. For detailed description on specific symbols and their attributes, please
have alook at the section called “GFT Symbols”.

GFT Attributes can be edited in two ways, directly on the symbol in the drawing area, or at the property
tab on the bottom.

... in the Drawing Area

While moving the mouse over asymbol in the drawing area gray rectangles will be displayed at the places
whereattributes of the respective symbol may beedited. A tool tipwill explainthe meaning of that attribute.

Figure 6.5. Tool Tipson Symbol Attributes

— |

| <tirmer values |

Left-click in the gray box will pop-up alist or editor to change the respective attribute.
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Figure 6.6. List of Attributes

alt | l
alk

B —-  intetleave 6 EEEE

call

— if
Far
wihile

do while

... in the Property Panel

Besides the direct editing of symbol attributes in the drawing area, it is also possible to edit them in the
respective property panel.

To do so, select the respective symbol in the drawing area or in the navigator tree. Left-click on the prop-
erties tab on the bottom and edit as desired.

Figure 6.7. Property Panel

Propetties  To Do Ikems TTCM-3 Core Language
[ Default
Default: ® ackivate deactivate
Default Wariable Declaration: (#) defaul <Empky =
Variable Reference: ef1
alkstep Reference: =faultl
Parameter: ompTypel compl
Carmmenk:

Note

It is possible to add a comment to every symbol. However the comment attribute can be
edited only viathe property panel.
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Using Context Menus

Context menus let you quickly access commands that are relevant to the current selection. To display a
context menu: Right-click a selected symbol in the drawing area.

Figure 6.8. Symbol's Context Menu

[ ] [ ]
g untitled

- Modify 3 |
Change part h% start
Add new part » stop
b Cut bimecut
[y Copy skart implicit
T Delete timeaut implicit

Showing/Hiding Optional Symbol Attributes

For a better view it is possible to show or hide optional attributes of a symbol. To do so right-click on a
symbol in the drawing area, select Show / Hide from the popup menu and toggle the respective checkbox.

Figure 6.9. Show / Hide Optional Symbol Attributes

[[ war werdictype hyWerdict = execute [ SIP_TypesfAndConf (v_CPconf), 10.0 j]

] Show/Hide » verdict Tvpe ]
% Cut Yariable Dreclar ation
[y Copy | Parameker )
i Delete Guarding Timer Yalue

Note

Hiding an attribute will delete the value of this attribute.
Another way to show hidden attributesis to edit them in the respective property panel.

In some cases there is a dependency between the display of two attributes.
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Go to/Import Referenced Diagram

It is possible to jump to a referenced test case, function or altstep diagram. To do so, right-click on a

reference [:I, start symbol L1 = >

Diagram from the popup menu.

, Execution or activation in the drawing area and select Go to

This menu item is only available, if there exists another diagram with the referenced name in the current
module, otherwiseit's possible to import the referenced diagram by selecting Import Referenced Diagram
from the popup menu.

Note

After loading a saved GFT file, the corresponding TTCN-3 file has to be selected, if case of
importing a referenced diagram from the module.

Undoing and Repeating Multiple Actions
Within GFT Editor it is possible to undo and afterwards redo every action the user has done up to anumber
of 20. For undo use Undo button ‘@ in the button bar, Undo menu, or just hit Ctrl+Z. For redo use Redo

button @ in the button bar, Redo menu, or just hit Ctri+Y.

To Do Support

GFT Editor hasabuilt-in"To Do" support, in order to support the specification of correct GFT diagrams.
In the case a symbol is not well positioned or the attributes of a symbol are not specified properly, the
symbol gets grayed-out.

A hint with an explanation of thereasonwill bedisplay at thetooltip. In addition the reason and asuggestion
for a solution will be available on the respective To Do panel on the bottom.

Figure 6.10. To Do Item Panel

alt

T
] ]

[¥ou cannok connect the start-side at the First position of an alt, |

1

Froperties To Do Items

You cannot connect the start-side at the First position of an alt,  Connect the start-side ko another position.
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Importing Definitions

AsGFT provides no graphical representations for definitions of module parameters, types, constants, sig-
natures, templates, external constants and external functions, these definitions may be imported directly
from TTCN-3 core language modul es.

Thisis expressed as an import statement, which constitutes a permanent unidirectional relationship from
the current GFT file to the core language module. Later, when aGFT fileis used to produce an executable
test suite, that relationship will also be used.

Note

This function doesn't convert a TTCN-3 core language module into a GFT module (see the
section called “Importing TTCN-3 Core Language”).

Note
GFT Editor stores only afile reference to the module, not the imported definitionsitself. So

when opening aGFT file, al utilized module files must be present, because GFT Editor will
re-import their definitions.

Steps for Creating an Import Statement
In order to import definitions from a TTCN-3 module:
1. Choose Import Modules... menu, or just hit Alt+

2. Choose one or several TTCN-3 module(s) from the file system.

Figure 6.11. Choosing Multiple TTCN-3 Module Filesfor Import.

Lookin: | ]ats

SCTP_Module.teen3

File narne: I'SCTP_Data.ttu:nS" "SCTP_Twpes.tbcn3"
Files of bype:  TTCH-3 file (*.tbcn3)

CIpen || Cancel
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Note

GFT Editor supports importing from native core language files (*. tt cn3) aswell as
importing from pre-compiled TTCN-3 modules (*. j ar ).

For each chosen file an import statement will be generated in the navigator panel and an overview of all
imported definitionswill be shown in awindow. Those imported references will now become available
for selection when drawing a diagram with GFT Editor.
3. Change properties as needed via the property panel:
» FileName
A different file can be chosen or the current file can be re-imported after an external change.
The checkbox Remember Import Path relatively controls how thefile path of the imported moduleis
saved in the GFT file. By default it is saved relatively to the GFT file. So references to module files
will not break as long as a GFT file is moved together with its imported modules. When imported
modules are stored in a different place than the GFT file it may be desirable to use an absolute path.
e |mport Scope:
With TTCN-3 one can define precisely which definitions should be imported from a module. The

default is to import all importable definitions. See the section called “ Restricting the Scope of Im-
ports’ about how to import only a subset of a modul€'s content.

Figure 6.12. Property Panel of an Import Statement

Properties  Tg Do Items TTCN-3 Core Language

o2 Impart Skaternent

Module Mame: 5CTP_Types

FileMName:  Lto\scTp_Types.teena | Choase File...
Remember Import Path relatively | Reload Import from Fils
Impart Scope: () Al (o Specific Definitions. .. Choose Definitions from Module. ..

Comment:

After an external change the imported TTCN-3 core language module can be re-imported (updated) via
the Reload Import from File button on the import property panel. All imports can be updated at once via
Reload all Imports menu, or just by hitting Ctrl+R.

Restricting the Scope of Imports

By default all importable definitions in a module will be imported and thus visible in GFT diagrams. To
restrict the scope of an import, choose Specific Definitions... in the property panel. The dialog Choose
Definitions from Module: will pop up, where definitions can be chosen to be imported.
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Figure 6.13. Choosing the Definitions to be Imported

—- Choose Definitions from Module:

Definitions Sorted by Kind | Definitions Unsorted

|ﬁ| [ . Imodule SCTP_Tvpes Impork:
- [ - ] Constants {4 ids)

1 [ - IModule Parameters

[y [ . ] Groups (2 ids)

------ [ [+] BasicTypeDefinitions

. [ [ - 1 OptandvarParamTypeDefinitions

1 [ - ] Functions

[ -] Testcases

][ -] Alksteps

][ - ] Signatures

-y [+ ] Types (85 ids)

E-F [ . ] Data Tvpes (35 ids)

Con't Impork

[ - ] COOKIE_ACK
[ - ] COOKIE_ECHO

[ - ] Chunk

Zancel

Thisdialogissimilar to the overview window of imports. It sharesthe same two panels. thefirst one shows
the definitions sorted by kind. Kinds are shown asfolders, containing definitions. The second panel shows
them unsorted as they appear in the modulefile.

Importable kinds are Groups, Constants, M oduleparameters, Functions, Altsteps, Testcases, Sigha-
tures, Types and Templates. When a Group isimported, all definitionsin that group will be imported.
Definitions selected for import have aplus-sign [+] before their name. A minus-sign [ - ] means no-import
and containers may have adot-sign | . ], indicating that part of their content will be imported. Definitions
are shown in ano-import state by default.

To import specific definitions, select them (use Ctrl+Left-Click or Shift+Left-Click to select more than
one item) and click Import. To import all definitions of akind, use the view Definitions Sorted by Kind.
Then select the folder of the desired kind and click Import.
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I mport scope settings can be changed at any time by clicking the button Choose Definitionsfrom Module...

or by reverting the import scope back to All .

Importing TTCN-3 Core Language

This function imports existing TTCN-3 sources into the graphical editor.

Note

GFT Editor does support importing TTCN-3 2.2.1 Core Language only, thus before import-
ing, please make sure the Core Language to be imported is TTCN-3 2.2.1 compliant.

Therefore create a new GFT module using the wizard File/New/Other ... and choose GFT Module from
the TTCN-3 group. Press Next, enter a container and a file name and press Finish. Cancel the New GFT
dialog and select Import TTCN-3 Core Language... from the File menu or just hit Alt+M.

Figure 6.14. Importing TTCN-3 Core Language in GFT Editor

Select a wizard
Mew GFT Module File

Wizards:

----- -@ Extension Poink Schema ;I
----- &5 Interface

----- [J°7 Jawa Project
----- g Plug-in Projeck
[#-[=- WS

[#]-[== Eclipse Modeling Framewarlk

[#-[-= Example EMF Model Creation Wizards
[#-[== dava

[#-[-= Jawa Emitker Templates

[#]-[== Plug-in Development

[#--[= Simple

..... T
o @ Module | |

T GFT-Editor - GFT-Editor

File Edit Wiew Arrange  ‘Window
B add GFT Alk+H
= Open... ChrlH-C
In
& -
| Impu:urthTTCN-S Core Language ... Alk+M |—Z
3
l‘\"IImpDrt TTCM-3 Core Language ... |
|
=
Exit Alt+F4
I =
= o+
-y

= Back I Mext = I

Einisk Cancel

Note

Just to get name editing support and store afile reference to the modul e, see the section called

“Importing Definitions”.

Thegenerated GFT symbolswill be automatic placed. Thiscan takealong time and needsalot of memory,

particularly for large test suites.
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When prompted, select the diagramsto import. It's al so possible to import whole groups or even thewhole
module; multiple selections are possible. If diagrams already exists, the user has to decide, either to close
the current module and to import the diagrams as a new GFT module or to insert the diagrams into the
current module.

An information window and a status bar informs about the currently generated diagram, group, import
statement and GFT symbol. A counter indicates the current and the last diagram number.

Note

If the free memory is low, an information message appears and the import stops.

Exporting TTCN-3 Core Language
The whole generated TTCN-3 core language can be seen by selecting the module control in the navigator

tree and switching to the TTCN-3 Core Language tab on the bottom. To export it in a TTCN-3 core
language file, select Export TTCN-3 Core Language... from the File menu or just hit Alt+T.

Exporting GIF

The diagrams can be exported as GIF files, e.g. for documentation purposes. Activate the window with
the diagram and select Export GIF... from the File menu or just hit Alt+G.

Opening and Saving a GFT File

A project can be saved and loaded via a GFT file. If an older version of a GFT file is loaded, it will be
converted to the current version.

Note
Upgrade of the GFT file takes effect by saving the project.

If ahigher version has been detected while loading aGFT file, GFT Editor needs an update to read thefile.

GFT Diagrams

Overview

GFT Editor provides the following diagram types:
» control diagram for the graphical presentation of a TTCN-3 module control part
* test case diagram for the graphical presentation of a TTCN-3 test case
« atstep diagram for the graphical presentation of a TTCN-3 altstep
« function diagram for the graphical presentation of a TTCN-3 function
Common Properties
Each GFT control, test case, altstep and function diagram has aframe symbol (also called diagram frame)

to define the diagram area. All symbols and text needed to define a complete and syntactically correct
GFT diagram shall be made inside the diagram area.
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Each GFT diagram has adiagram heading uniquely identify each GFT diagram type. The diagram heading
has to be placed in the upper left-hand corner of the diagram frame.

Sequentia behavior is represented by the order of events placed upon a test component instance. The

ordering of events is taken in a top-down manner, with events placed nearest the top of the component
instance symbol being evaluated first.

Figure 6.15. Sequential Behavior

self SIFF

SipComponent SipPort

cseq = csaq + o

Request

ACK _Request = 1{czeq)

. S

Creating a Diagram

To create adiagram choose Add GFT button E‘,. in the button bar, Add GFT menu, or just hit Alt+N.

1. At the new diagram dialog box select a diagram type
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Figure 6.16. Diagram Type Selection

x

@ Choose one of the Following diagram types
testcase

(0] 4 Cancel

2. Set aname

3. Select the target group

Figure 6.17. Target Group Selection

x

@ iZhoose one of the Following diagram types
testcase

Mame: [IP_RiG_Y_001

Creake as a sub-item aof

module SIP |

| module SIP » | module SIP |
[ PG : [
| group Register | group Register |

I group valid R ||

Note

If the diagram to be created is the very first diagram, a module containing the diagram will
created automatically.
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Control Diagram

A GFT control diagram provides a graphical presentation of the control part of a TTCN-3 module. The
heading of acontrol diagramisthe keyword modulefollowed by themodulename. A GFT control diagram
shall only include one component instance (also called control instance) with the instance name control
without any type information. The control instance describes the behavior of the TTCN-3 module control
part. Attributes associated to the TTCN-3 module control part shall be specified within a text symbol in
the control diagram. On creation the control diagram has the default name 'untitled’. Only by saving the
GFT fileit is possible to change this name. Anytime there is consistency between the module name and
the control diagram name.

Figure 6.18. Control Diagram

rmodule hbyhdodule

control

[[ war  werdicttype w = execute MyTestCasze (), 100 )]]

Within the control part, test cases can be selected or deselected for the test case execution with the use of
Boolean expressions. The GFT symbols are attached to the control instance.

Test Case Diagram

A GFT test case diagram provides a graphical presentation of a TTCN-3 test case. The heading of atest
case diagram shall be the keyword testcase followed by the complete signature of the test case.

A GFT test case diagram shall include onetest component instance describing the behavior of themtc (also
called mtc instance) and one port instance for each port owned by the mtc. The type associated with the
mtc instance is optional, but if the type information is present, it shall be identical to the component type
referred to in the runs on clause of the test case signature. The names associated with the port instances
shall beidentical to the port names defined in the component type definition of the mtc . The associated
typeinformation for port instancesisoptional. If the type information is present, port names and port types
shall be consistent with the component type definition of the mtc . The mtc and port types are displayed
in the component or port instance head symbol.
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Figure 6.19. Test Case Diagram

tastoase SIF_RR_RC_W 004 )

run= on SipComponent  swystemn Siplnterfaces

mitc
SIPF

SipComponent

SipPort

Fequest

ACK_Request = 1

>
I ——

A test case represents the dynamic test behavior and can create test components. A test case may contain
declarations, statements, communication and timer operations and invocation of functions or altsteps.

Function Diagram

GFT presents TTCN-3 functions by means of function diagrams. The heading of a function diagram shall
be the keyword function followed by the complete signature of the function.

A GFT function diagram shall include one test component instance describing the behavior of the function
and one port instance for each port usable by the function.

The name associated with the test component instance shall be self. The type associated with the test com-
ponent instance is optional, but if the type information is present, it shall be consistent with the component
typein therunson clause.
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Figure 6.20. Function Diagram

function  MyFunction 3

runs on SipComponent  return boolean

=self
SIPFP

SipComponent

SipPort

Fequest

ACK_Request_= 1

& ——

true

A functionisused to specify and structure test behavior, define default behavior or to structure computation
in amodule. A function may contain declarations, statements, communication and timer operations and
invocation of function or altsteps and an optional return statement.

The return statement shall be represented by a return symbol on the respective instance. This may be
optionally associated with areturn value. To do so right-click on the component instance and choose return
from the Change Instance Type popup menu.
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Figure 6.21. Add a Return Symbol to a Function Component I nstance

[ ] [ ]
self SIFP
SipComponent | I SinGart |
Change Instance Type » unstopped
b Cut stopped
PG 3 Copy rekurn [: |
ACK, Il Delete repeak
I goko
|
|
|
|
true
u [ |
Note

A return symbol shall only be used in a GFT function diagram. It shall only be used as last
event of acomponent instance or as last event of an operand in an inline expression symbol.

Altstep Diagram

GFT presents TTCN-3 altsteps by means of altstep diagrams. The heading of an altstep diagram shall be
the keyword altstep followed by the complete signature of the altstep.

A GFT altstep diagram shall include one test component instance describing the behavior of the altstep
and one port instance for each port usable by the altstep.

The name associated with the test component instance shall be self. The type associated with the test com-
ponent instance is optional, but if the type information is present, it shall be consistent with the component
typeintherunson clause.
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Figure 6.22. Altstep Diagram

altstep MyAltstep i

runs on SipComponeant

self
SIPP

| SipComponent

SipFPart

alt

Response

Response_200_r_1

pass

Response

Response_<01_r 2

fail

An altstep is used to specify default behavior or to structure the alternatives of an alt statement. An altstep
may contain statements, communication and timer operations and invocation of function or altsteps.

GFT Symbols

Instances

GFT diagramsinclude the following kinds of instances:
» control instances describing the flow of control for the module control part

* test component instances describing the flow of control for the test component that executes atest case,
function or altstep

* port instances representing the ports used by the different test components
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Only one control instance shall exist within a GFT control diagram. A control instance describes the flow
of control of amodule control part. A GFT control instance shall graphically be described by acomponent
instance symbol with the mandatory name contr ol placed on top of the instance head symbol. No instance
type information is associated with a control instance.

Figure 6.23. Control Instance Symbol

control

Each GFT test case, function or altstep diagram includes one test component instance that describes the
flow of control of that instance. A GFT test component instance shall graphically be described by an
instance symbol with:

* the mandatory name mtc placed on top of the instance head symbol in the case of atest case diagram
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Figure 6.24. Test Component Instancein Test Cases

« the mandatory name self placed on top of the instance head symbol in the case of afunction or altstep
diagram

Figure 6.25. Test Component Instance Symbol in Functions and Altsteps

zelf

| PTC_type |

The optional test component type may be provided within the instance head symbol. It hasto be consistent
with the test component type given after the runs on keyword in the heading of the GFT diagram.
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The type of atest component instance may be changed in order to stop behavior execution or to repeat
inside an aternative or to return afunction.

Figure 6.26. Changing the Type of Test Components

=alf

@ Change Instance Typete unstopped
S Cut stopped
[y Copy rekurn
T Delete repeat
gaka

GFT port instances may be used within test case, atstep and function diagrams. A port instance represents
aport that is usable by the test component that executes the specified test case, altstep or function. A GFT
port instance is graphically described by a component instance symbol with a dashed instance line. The
name of the represented port is mandatory information and shall be placed on top of the instance head
symbol. The port type (optional) may be provided within the instance head symbol.

Figure 6.27. Port I nstance Symbol

FodHame

Actions

GFT actions may be used within al types of diagramsand may contain sequences of statementsin TTCN-3
corelanguage. Thefollowing TTCN-3 declarations, statements and operations can only be specified within
action symbols:

e log
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¢ connect

* disconnect

s map

e unmap

* action

 externa functions

* predefined functions

« declarations, with the exception of those specified in create symbols, default symbols, reference sym-
bals, execute symbols

 assignments, with the exception of those specified in create symbols, default symbols, reference sym-
bols, execute symbols

The semicolon is optional if a GFT symbol includes only one statement in TTCN-3 core language. Semi-
colons shall separate the statements in a sequence of statements within an action symbol. The semicolon
is optional for the last statement in the sequence.

Figure 6.28. Action Symbol

itz

| SipComponent |

warinteger == 2;
war floatf .= 1.0

map(mtz:SIPP, system:LIDPA

Note

GFT symbols and action symbols containing TTCN-3 core language may arbitrarily be
mixed to focus on dedicated parts of a TTCN-3 specification.

Comments

GFT provide three possibilities to put commentsinto GFT diagrams:

» The event comment symbol can be used to associate comments to GFT symbols. It has to be attached
directly before or directly after the respective symbol on the component axis. A comment in an event
comment symbol can be provided in form of free text, i.e. the comment delimiter "/*", "*/* and "/[" of
the core language need not to be used.
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Figure 6.29. Event Comment Symbol

This comment is associated
with the creation symbal

war  SipComponent pte1 = SipComponent .create

» Commentsin the syntax for comments of the TTCN-3 core language can be put into text symbols (see
the section called “ Text Symbols’) and freely placed in the GFT diagram area.

Figure 6.30. Text Symbol Comment

N Thizis a comment
Min atext symboal

» Comments may be added to GFT symbolsin the respective property panel. A comment can be provided
inform of freetext, i.e. thecomment delimiter "/*","*/" and " //" of the corelanguage need not to be used.

Figure 6.31. Comment in Property Panel

Propetties  To Do Ikerms  TTCM-3 Core Language

B Creation

Fixed Yariable Declaration: BipComponent

Yariable: kol

Component Type: ipComponent

Comment: nokher possibility ko comment

Lomething

Execute Test Cases

The execution of test casesisrepresented by use of the execute test case symbol. The syntax of the execute
statement is placed within that symbol. The symbol may contain:
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an execute statement for atest case with optional parameters
optionally, time supervision
optionally, the assignment of the returned verdict to a verdicttype variable

optionally, the inline declaration of the verdicttype variable

Figure 6.32. Execute Symbol

[[ war werdicttype v =execute(SIP_RR_RC_W_ 001 ([ c=seq ), 100 j]]

References

Theinvocation of functions and altstepsis represented by the reference symbol.

The syntax of the function invocation is placed within the reference symbol. The symbol may contain:

the invocation of a function with optional parameters
an optional assignment of the returned value to avariable

an optional inline declaration of the variable

In case of an atstep invocation the syntax of the altstep invocation is placed within that symbol. The
symbol may contain theinvocation of an altstep with optional parameters. It shall be used within alternative
behavior only, where the altstep invocation shall be one of the operands of the alternative statements.

Figure 6.33. Function Reference

war  CharStringType [ = addCRLF(c=aq)

Note

The reference symbol is only used for user defined functions and altsteps defined within
the current module. It shall not be used for invocation of external functions or predefined
TTCN-3 functions, which shall be represented in the TTCN-3 core language within an action
symbol (seethe section called “ Actions’). Furthermoreit should not be used where afunction
iscaled inside a TTCN-3 language element that has its own GFT symbol.

Note

Another possibility of altstep invocation is the implicit invocation of altsteps via activated
defaults (see the section called “ Defaults’ ).

Labels and Goto

Thelabel statement shall be represented with alabel symbol, which is connected to a component instance.

The goto statement shall be represented with a goto symbol. It shall be placed at the end of a component
instance or at the end of an operand in an inline expression symbol.
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Figure 6.34. Label and Goto

mtc

| SipComponent

CO—»
D

Setting the goto symbol right-click on the respective component instance and change the instance type
to goto.

Figure 6.35. Setting the Goto Type

mite

| SipComponent T
Change Instance Twpe » unstopped

56 Cut stopped
@_’ I3 Copy return

T Delete repeat
I goko L\\ |

Inline Expressions

GFT inline expression symbols may be used for TTCN-3
o if-else

» for

+ while

* do-while

o alt

* interleave

o call
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To change the type, left-click on the inline expression label and choose the desired one.
Figure 6.36. Type Change of an Inline Expression
[ | | [ |

alt | |

alk
: _————n
interleawve

call

n if n
Far
while

do while

For alt, interleave, if-else, and call it is also possible to change the number of operands, alternatives, etc.
To do so right-click on the inline expression label and set the desired number.

Figure 6.37. Change the Number of Alternatives
| | |

alt | |
iZhange Murmber E'F Alkernatives

oo Moo i
& Copy
] M Delete

~ Number of Alternatives E|

Please enter the number of alternatives
(between 2 and 507,

| %

Ok Cancel

If-Else Statements

Theif-else statement shall be represented by an inline expression symbol |abeled with the if keyword and

a boolean expression. The if-else inline expression symbol may contain one or two operands, separated
by a dashed line.
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Figure 6.38. If

TEECERE |

Request

ACK _Request = 1

N . S

Figure 6.39. If-Else

i er 1) |

Fequest

Y __L

ACkK_Request_= 1

Fequest

ACK_Request = 5

. 4

For Statements

The for statement shall be represented by an inline expression symbol labeled with afor definition. The
for body shall be represented as the operand of the for inline expression symbol.

Figure 6.40. For

I i
for (warintegeri:=0;i < MAXLEMN; i =i+ 1 )J :
|
|
|

P

Fequest

ACK_Request = 1

While Statements

The while statement shall be represented by an inline expression symbol labeled with awhile definition.
The while body shall be represented as the operand of the while inline expression symboal.
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Figure 6.41. While

|
while [ i < MAXLEN :.J

Fequest

ACK_Request = 1

. S

Do-While Statements

The do-while statement shall be represented by an inline expression symbol labeled with a do-while def-
inition. The do-while body shall be represented as the operand of the do-while inline expression symbol.

Figure 6.42. Do-While

|
do while (i < MAXLEN :.J

Fequest

ACK_Request_= 1

1. ¥ ___ |

Alt Statements

Alternative behavior shall be represented using inline expression symbol with the alt keyword placed in
the top left hand corner. Each operand of the alternative behavior shall be separated using a dashed line.
Operands are evaluated top-down.
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Figure 6.43. Alt

self SIPFP

| SipComponent SipPort

alt
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In addition, it is possible to call an atstep asthe only event within an alternative operand.

Figure 6.44. Alt With Altstep Invocation

alt

Fesponse

Fesponse_100_r_1

[ hlytste prl 3

It is possible to disable/enable an alternative operand by means of a boolean expression contained within
a condition symbol placed upon the test component instance.
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Figure 6.45. Selecting/Deselecting an Alt

self 5IFP
| SipComponent | | SipPort
alt J
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The else branch shall be denoted using a condition symbol placed upon the test component instance axis
labeled with the el se keyword.
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Figure 6.46. Alt With Else Branch

self SIFF

| SipComponent | | SipPort

alt
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To represent astop, return, repeat or goto statement inside an inline expression, right-click on the com-
ponent instance axis short above a dashed separator line or above the bottom of the inline expression,
select Change Operation in Alternative from the popup menu and select stopped, return, repeat or goto;
to switch back, select unstopped.
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Figure 6.47. Change Operation in Alternative
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Note

A return statement is only possiblein a GFT function diagram.

A return statement may be optionally associated with a return value. To specify areturn value or a goto
label, left-click on the text field of this symbol and enter the value.
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Figure 6.48. Associate a Return Statement with a Return Value

self P ot

alt

Template

o

0

Returnvaluel

A I

A stop execution operation shall be represented by a stop symbol, which is attached to the test component
instance, which performs the stop execution operation. It shall only be used as last event of a component
instance or as last event of an operand in an inline expression.

Template?
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Figure 6.49. Stop Execution Operation
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Interleave Statements

Interleave behavior shall be represented using an inline expression symbol with the interleave keyword
placed in the top left hand corner. Each operand shall be separated using a dashed line. Operands are
evaluated in atop-down order.
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Figure 6.50. Interleave
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Call Statements

Blocking call behavior shall be represented using an inline expression symbol with the call keyword placed
in the top left hand corner. Each alternative shall be separated using a dashed line. On every dashed line
a suspension region symbol should be attached to the component instance.

Figure6.51. Call
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|
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Defaults

GFT provides graphical representation for the activation and deactivation of defaults.

The activation of defaults shall be represented by the placement of the activate statement within a default
symbol. As default behavior an altstep shall be referenced.

The return value of the default activation may be saved for subsequent deactivation. Variables of type

default can either be declared directly within a default symbol as part of an activate statement or outside,
i.e. in an imported module or in an action symbol.

Figure 6.52. Activate

itz

SipComponent |

war  default defWar = activate MyAltstep mD

The deactivation of defaults shall be represented by the placement of the deactivate statement within a
default symbol. If no operands are given to the deactivate statement then all defaults are deactivated,
otherwise only the referenced default will deactivated.

Figure 6.53. Deactivate

mitc:

| SipComponent |

demctivate [ defvar >

Creates

The create operation shall be represented within the create symbol, which is attached to the test component
instance which performs the create operation. The create symbol contains the cr eate statement.

The return value of the create operation may be saved for subsequent use, e.g. starting the component

behavior. Variables of the respective component type can either be declared directly within acreate symbol
as part of acreate statement or outside, i.e. in an imported module or in an action symbol.

Figure 6.54. Create

it

SipComponent

war  SipComponent ptci = SipComponent .creste
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Start Components

The start test component operation shall be represented within the start symbol, which is attached to the
test component instance that performs the start operation. The start symbol contains the start statement.
As behavior a TTCN-3 function has to be referenced.

Figure 6.55. Start

|
pte1 . =start behawFht [ N

Conditions

The GFT condition symbol may be used for TTCN-3

» guarding boolean expressions (for alt and call inline expressions)
* verdict setting

* port operations (start, stop and clear )

* done statement

To change the type of condition, right-click the condition symbol and choose a condition type from the
Modify popup menu.

Figure 6.56. Modify the Condition Type

n | -
untitled .
] Modify [: 4 | boolean expression
b Cut verdict setking
[ Copy port operation
T Delete done statement

Guarding Boolean Expression Statements

It is possible to disable/enable an aternative operands by means of a boolean expression contained within
a condition symbol placed upon the test component instance.
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Figure 6.57. Disable/Enable an Alter native

alt

Response

Response_200_r_1

Response
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A special usage of guarding boolean expressionsisthe else branch of an alternative. It shall be denoted
using a condition symbol placed upon the test component instance axis labeled with the else keyword.

Figure 6.58. Else Branch of an Alternative

alt

Rezponze

Fesponse_200_r_1

alse

errarHandler [ self )

Verdict Setting Statements
The verdict set operation setverdict is represented in GFT with a condition symbol within which
» thevalues pass, fail, inconc or none are denoted.

e aTTCN-3 core language setver dict statement is denoted.
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To choose one of the verdict to be set, left-click the verdict editing area of the verdict condition symbol
(gray rectangle), and choose one of pass, fail , inconc, or none from the popup menu.

Figure 6.59. Popup Menu for Verdict Setting

] ]
pa--
Edit Mame
]
fail -
inconc
Mone
pass % -

To set averdict based on a TTCN-3 single expression

1. Left-click the verdict editing area of the verdict condition symbol (gray rectangle)

2. Select Edit Name from the popup menu

[ ] [ ]
pass
. — Edm@ame
Fail W8 -
inconc
none
pass i

3. Specify asingle expression that resultsto avalid TTCN-3 verdict

4. Type Enter to complete your input
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setwerdict{ my\erdictvan

Port Operation Statements

The port operation statements are represented in GFT with a condition symbol within which the following
values are denoted:

* start

Thestart port operation shall berepresented by acondition symbol with thekeyword start . It isattached
to the test component instance, which performs the start port operation, and to the port that is started.

+ stop

The stop port operation shall be represented by a condition symbol with the keyword stop . It isattached
to the test component instance, which performs the stop port operation, and to the port that is stopped.

 clear
The clear port operation shall be represented by a condition symbol with the keyword clear . It is
attached to the test component instance, which performs the clear port operation, and to the port that

iscleared.

To choose one of the port operationsto be set, | eft-click the port operation editing area of the port operation
condition symbol (gray rectangle), and choose one of start, stop , or clear from the popup menu.

Figure 6.60. Popup Menu for Port Operation Setting

self SIPF

| SipComponent | | SipPort |
|

start

To change the involvement of a port into a port operation perform the following steps:

1. Right-click the port operation condition symbol and select Change Port Involvements from the popup
menu
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self CpA SIPP
SipComponent | | Coordination | | SipPor
| |
[ | I I [ |
start
n Modify 3 n

Change Port Involvements

¥ cut L&
[3 Copy
Ml Delete

2. Select which ports should involved in the port operation

— Change Port Involyements E|

@ Pork Instance cpé

Part Instance SIPE

ik, Cancel

3. The dashed port instance axis indicates which ports are not involved in this port operation

self CpA SIPF
SipComponent | | Coordination | | SipPort
| |
| |
] I I ]
i
start :
| | | |
| |
Note

The all keyword for ports together with the clear, start and stop operation is represented
by attaching the condition symbol containing the clear, start or stop operationto all port in-
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stances represented in the GFT diagram for atestcase, function or altstep, if al port instances
of the corresponding component type declaration are drawn.

Done Statements

The done operation shall be represented within a condition symbol, which is attached to the test compo-
nent instance, which performs the done operation. The condition symbol contains the done statement ref-
erencing the component whose termination is awaited.

Figure 6.61. Done

)

ptc1 done

Note

The any and all keywords can be used for the running and done operations but from the
MTC instance only. They have no graphical representation, but are textually denoted at the
places of their usg, i.e. in GFT action symbols.

Messages

Generally GFT messages are used to specify al kinds of communication operations. Communication op-
erations are structured into two groups:

 Sending operations

a test component sends a message (send operation), calls a procedure (call operation), replies to an
accepted call (reply operation) or raises an exception (rai se operation)

 Receiving operations
a component receives a message (receive operation), accepts a procedure call (getcall operation), re-
ceives areply for apreviously called procedure (getreply operation) or catches an exception (catch op-

eration)

The direction of amessage symbol can be changed by dragging the arrowhead of the message symbol and
drag it in the opposite direction.
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1.
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3.
self SIPP
| SipComponent SipPort
I
|
|
|
Request |
]
HEGlSTEH_HeJ@s{_s 7
|
4.
self SIFP
SipComponent SipPort
I
|
|
|
Request |

.
gl REGISTER_Request 5.7 |

It is also possible to change the direction of a message symbol via popup menu. To do so:

1. Right-click the message symbol

2. Select Modify followed by Change Direction from the popup menu
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self SIFP
SipComponent | SipPort
T
I
I
I
Request
REGISTH Madify "|| Change Direction %J
Communication |:| Found Message
ShowfHide [ ] Check
8 Cut [ Trigger
[ Copy |
I
il Delete I
I
I

Message-based Communication

» The send operation shall be represented by an outgoing message symbol from the test component to
the port instance. The optional type information shall be placed above the message arrow. The (inline)
template shall be placed underneath the message arrow.

Figure 6.62. Send Operation

self SIPF

SipComponent SipPort

Fequest I

>

ACK_Request = 1

» Thereceive operation shall be represented by an incoming message arrow from the port instance to the
test component. The optional type information shall be placed above the message arrow. The (inline)
template shall be placed underneath the message arrow.
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Figure 6.63. Receive Operation

self SIPFP

SipComponent SipPort

-

Response_100_r1_2

|
|
|
|
|
Fezponse |
]
|
|
|
|

The receive any message operation shall be represented by an incoming message arrow from the port
instance to the test component without any further information attached to it.

Figure 6.64. Receive Any M essage Oper ation

self SIPF

SipComponent SipFor

4

The receive on any port operation shall be represented by a found message symbol representing any
port to the test component

Figure 6.65. Receive on Any Port

=elf

SipComponent

Response

4
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To change the message symbol to found message symbol:
1. Right-click the message symbol
2. Select Modify from the popup menu

3. Check Found Message

=elf

SipComponent |

.‘ Request (m

REGISTE[  Modify Y| Change Direction
Communicaktion k Found Message
ShowHide r heck
a cut [ ] Trigger
[y Copy
M Delete

» Thetrigger operation shall be represented by an incoming message arrow from the port instance to the
test component and the keyword trigger above the message arrow preceding the type information if
present. The optional type information is placed above the message arrow subsequent to the keyword
trigger. The (inline) template is placed underneath the message arrow.

For switching to atrigger operation, right-click the message symbol, select Modify from the popup
menu and check Trigger.

=elf SIFP

SipComponent | SipPort
!

I
I
I
trigger - —
.‘ | Madify s | Change Direction
Communicakion # |:| Found Message
ShowvHide P[] check
o Cut Trigger
[ Copy
M Delete

Note

The message has to be in message-based communication mode for atrigger operation.

Procedure-based Communication

To toggle between message-based and procedure-based communication:
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1. Right-click the message symbol
2. Select Communication followed by Message-based or Procedure-based from the popup menu.

‘ call |
i | stan  Modify 3 | .|

-+ 4 --4 | Caommunication » | Message-based
I .
L_‘_Q Shawv/Hide + | ® Procedure-based
M ocur :
v [
[ Copy !
I Delete |
[

The following port operations are possible, depending on the situation:
 call

* reply

* raise

To change the port operation left-click on the message port operation label and choose the desired one.

| call

|| Stan

——+—4-=-1  reply W-------
[
L _‘_ﬂ raise o gHer
-_—
walue 7

= walue arderMr

o getcall

* getreply

e catch

| call

T
1 StandardiMetOrder

Note

It is possible to show or hide the optional matching value, address expression, value, param-
eter and sender assignment. To do so right-click on the message, select Show / Hide from
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the popup menu and toggl e the respective checkbox (see the section called “ Showing/Hiding
Optiona Symbol Attributes’).

walue

| call
L
1 StandardiMetOrder Pli
e L

[ i I
L getreply iMetOrder .
a‘ . |
Flodify 3 I
|
|

A Zommunication k

| ShaowHide *| Makching Yalue
38 Cut [ ] address Expression
[y Copy %elue Assignment
ﬁ' Delete arameter Assignment
[ ] sender Assignment

Check Operation

The check operation shall be represented by an incoming message arrow from the port instance to the
test component. The keyword check shall be placed above the message arrow. The attachment of the

information related to ther eceive, getcall, getreply and catch followsthe check keyword and is according
to the rules for representing those operations.

For switching to a check operation, right-click the message symbol, select Modify from the popup menu

and select Check.
1 1 .
1ol :
o
L check p:ﬂ'rnnl\r v P oree - . L
l {Mm,rvar'| Modify 'l “hange Direction
wvalue Communication » | [ Found Message
= ¥ ShowfHide 3 Chack
& Cut !
G Copy !
M Delete !
I
1
Timers

In GFT, there are two different timer symbols: one for identified timers and one for call timers (implicit
timers). They differ in appearance as solid line timer symbols are used for identified timers and dashed
timer symbolsfor call timers. An identified timer shall have its name attached to its symbol.

To change the timer symbol type:
1. Right-click the timer symbol
2. Select Change Part from the popup menu

3. Select one of the timer symbol types
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=elf

SipComponent |

| |
g TResp

- Modify 3
Change part  » tart
add new part stop .
h Cut timeout "4
[ Copy ckart implicit
Ml Delete kirmeaut irmplicit

For combinations of start timer operation with stop/timeout timer operation the connected timer symbol
can a so be used. There the start operation and the stop/timeout operation is connected with avertical line.

Figure 6.66. Connected Start Timer Stop/Timeout Timer Operation

=elf

| SipComponent |

Tack (FX_TACK)

Note

Additional timer symbols for the same timer may be added via:
1. Right-click the timer symbol
2. Select Add New Part from the popup menu

3. Select one of the timer symbol types
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=elf

SipComponent |

[ [
TDO-a=r ¢ D% T4 %
E Muodify 3

iChange part  »

Add new part » =Fark

& Cut stop .
[y Copy bimeaut 4%
il Delete start implicit

kirmeout implicit

4. Left-click to add the timer symbol

zelf

SipComponent |

{ TResp [ PX_T1 )
Ts ;
TResp

Start Timer Operation

For the start timer operation, the start timer symbol shall be attached to the component instance. A timer
name and an optional duration value (within parentheses) may be associated.

107



Using TTworkbench GFT Editor

Figure 6.67. Start Timer Operation

zelf

| SipComponent |

{ TResp (FPx_TRespRetention)

Stop Timer Operation

For the stop timer operation, the stop timer symbol shall be attached to the component instance. An optional
timer name may be associated.

Figure 6.68. Stop Timer Operation

=elf

| SipComponent |

%< TRezp

The stop timer operation can be applied to all timers, if the timer name is omitted

Timeout Timer Operation

For the timeout operation, the timeout symbol shall be attached to the component instance. An optional
timer name may be associated.

Figure 6.69. Timeout Timer Operation

salf

| SipComponent |

4% TRezp

The timeout operation can be applied to any timer, if the timer name is omitted.

Text Symbols

The attributes defined for the module control part, testcases, functions and altsteps are represented within
the text symbol. The syntax of the with statement is placed within that symbol.
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1. Left-click the upper text field of the text symbol

2. Select one of the attributes from the popup menu

]
TTCM-3 Core
encode
variankt

display
I exkension [: |

3. Specify the attribute

extension

"Description: Werify that the IUT on a echo_request replies with 3 echo_reply"

If an attribute is selected, autosize and autowrap can be enabled. To do so right-click the text symbol,
select Size Options from the popup menu and toggl e the respective checkboxes.

Modify 3 |
Size Dpkions  k
af Cut

[ Copy

T Delete

| | enable autosize

enable autowrap

Note

Text symbols may also be used to specify comments (see the section called “ Comments”).
GFT Example

This chapter will give an example (restaurant example) on how to use GFT Editor. It will guide the user to
create graphically a complete test suite on the basis of GFT (Graphical Presentation Format for TTCN-3).
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Control Diagram

el
First of al acontrol diagram isneeded. A control diagram provides a graphical presentation of the
control part of a TTCN-3 module. Therefore the new TTCN-3 Module wizard can be used, which is ac-
cessible over File > New > Other > TTCN-3 > GFT Module. Press Next, enter a container and afile
name and press Finish .

Choose control from the diagram dialog box and press Ok.

Note

The module name will be given later on by saving the project.

A control diagram cannot be placed inside a group.
Figure 6.70. Control

x|

@ Choose one of the Following diagram bypes
|n:n:nntrn:n| Y |

|

[intitled s

| K || Caru:el|

A new module containing a control diagram was created.

To save the project, press the Save button in the button bar, Save menu, or just hit Ctrl+S. When
asked for the file name, typein "PizzaHutTest" and save. The module name and the control diagram name
changes to "PizzaHutTest". Maximize the internal frame of the control diagram.

To describe the behavior of the TTCN-3 module control part, a control instance is needed. Click on the

Instance button I in the tools pal ette to choose a control instance. For placingit, left-click in the control
diagram.

Note

Only one control instance shall exist within a GFT control diagram. A control instance de-
scribestheflow of control of amodule control part. A GFT control instance shall graphically
be described by a component instance symbol with the mandatory name control placed on
top of theinstance head symbol. This name cannot be changed. No instance type information
is associated with a control instance.
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Figure 6.71. Control Instance

rmodule PizzaHutT est

u
Eb control
|

Wenow declareavariable overallVerdict of typeverdicttypewithinitialization, that representsthe overall
result of the test suite. The type verdicttype is a TTCN-3 specific predefined basic type, that can have
five possible values: pass, fail, inconc, none and error. This declaration shall be made within an action

symbol. Select an action symbol L] from the tools palette and attach it to the control instance. L eft-click
in the action symbol and enter the following declaration: "var verdicttype overalVerdict := pass;,". To
center the action symboal, left-click on it and drag it.

Figure 6.72. Declaration

control

warverdicttype overallferdict == pass; %J

Now we call functions with a return value. These functions are invoked inside an if inline expression.

Select an inline expression symbol E] from the tools palette and attach it to the control instance below
the action symbol. To change the type, left-click on theinline expression label and chooseif. Left-click on
the expression field (between the parenthesis) and enter: "capability Testing and overallVerdict := pass'.

It's possible to add a comment for each symbol. Select the if inline expression and enter the following
comment for this block: "Basic Capability Tests'.

We now create an invocation of afunction, which isrepresented by areference symbol. Select areference

-

symbol from the tools palette and attach it to the control instance inside the if inline expression
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symbol. Change the function name (default is "untitled") by left-clicking on this text field. Select Edit
Name and enter "basicCapabilityTests'. To assign the return value, right-click on the reference symbol,
select Show / Hide from the popup menu and select the Variable checkbox. In the new text field for the
variable (left-most), enter "overallVerdict". Enlarge theinline expression symbol and center the reference.
In the same way create the remaining inline expressions and references like shown below.

Figure 6.73. Complete Control Diagram

rmodule PizzaHutTest

control

warverdicttype overallWerdict == pass;

[capabilityTesting and overallWerdict ==passj)

[ overalWerdict = basicCapabilityTests ( il ]

fintenwoking Testing and owerallWerdict ==|:uassj)

[ overalWerdict = servicelntenwoking Tests [ il ]

[loadTesting and overallVerdict ==pass jJ

|

overalWerdict = loadTests( 3 ]

[qualityTesting and owerallWerdict ==|:|35ng

[ overalWerdict = qualityfszurance T ests 3 ]

Note

If asymbol is selected, it can be enlarged by dragging on the four handles (here useful for
the frame of the control diagram, the control instance and the inline expressions).

Invoking Functions

In the control diagram four invoking functions can be found: basicCapabilityTests(), servicelnterwork-
ingTests(), loadTests() and qualityAssuranceTests(). To create one of these functions, choosethe Add GFT
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button DI- in the button bar, Add GFT menu, or just hit Alt+N. Choose function from the diagram dialog
box, enter the function name: "basicCapabilityTests" and press Ok. Maximize the internal frame. In the
properties below the editor panel, areturn type for the function can be specified: "verdicttype”.

Note

The function has to be selected to show the respective properties; |eft-click on the frame of
the function.

Figure 6.74. Property Panel of a Function

Properties  To Do Items  TTCM-3 Core Language

@l Function Diagram

Mame: asicCapability Tests
Parameter:

Component Type:

Return Tvpe: erdicttvpe I
Cornrment:

To create the test component, click on the Instance button I in the tools palette and place the instance
in the function diagram.

Note

The name associated with the test component instance shall be self. It is placed on the top of
the instance head symbol automatically and cannot be changed.

Now wedeclareavariableloca Verdict of type ver dicttypewith initialization, that represents the returned

[

verdict. Therefore choose an action symbol from the tools pal ette, place it over the control instance

and enter the declarations:
var verdicttypelocaVerdict := pass,

var integer nrP:=0, nrF:=0, nrl :=0;

Note

A sequence of declarations, statements and operations can be specified in a single action
symbol. It is not necessary to use a separate action symbol for each declaration, statement
or operation.

Now right-click on theinstance to change theinstancetype and select r etur n. At the bottom of theinstance
symbol, the return statement can be entered: "localVerdict".
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Figure 6.75. Return Statement of an Instance

localverdict

The execution of test casesis represented by use of the execute test case symbol @. Select an execution
in the tools palette and attach it to the component instance below the action symbol. The name of the
test case to execute is "MyTestCase", so replace the initial name "untitled" for the test case reference
by "MyTestCase": left-click on the respective text field of the execution symbol or enter the test case
referencein the property panel on the bottom. To specify optional parameters, right-click on the execution
symbol, select Show / Hide from the popup menu and sel ect the Par ameter checkbox. Enter the parameter:
"true, fase, false, 1, 1, nrP, nrF, nrl" in the originated text field (between the parenthesis). It's possible
to specify the parameter as well as al other attributes at the property tab on the bottom too. To specify a
time supervision, edit the text field Guarding Timer Value in the properties tab; enter “1800.0". To assign
the returned verdict to our verdicttype variable, enter "localVerdict” in the Variable Declaration of the
property panel. Finally we want to enter acomment to point up the content. Enter "INTERNET ORDER"
in the comment field of the respective property tab.

If the executed test case has passed so far, we want to execute another test case. An if statement is repre-

F

sented by an inline expression symbol

an inline expression E] from the tools palette and attach it to the component instance below the execu-
tion symbol. Change the label to if by left-clicking on the name and selecting if from the context menu.
Now left-click in the expression text field (between the parenthesis) and enter the Boolean expression
"localVerdict == pass'. Again we want to enter acomment here. Enter "PHONE ORDER" in the comment
field of the property tab of the inline expression. Enlarge the inline expression by using the four handles.
Now it's useful to copy the adapted expression symbol from above: right-click the expression symbol and
select Copy or just hit Ctrl+C, if the expression symbol is selected. To paste the symbol, hit Ctri+V.
Attach the expression symbol to the component instance inside the inline expression symbol. Change the
parameter to "false, true, false, 1, 1, nrP, nrF, nrl" by left-clicking on the parameter field.

labeled with the if keyword and a Boolean expression. Select

Continue with the third execution similar as described above.
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Figure 6.76. Function basicCapability Tests

B3 basicCapability Tests

F
function basicCapabilityTests !
return wverdicttype
=self
war werdicttype localferdict ;== pass;
warintegerniP :=0, niF =0, nrl == 10;
| I u
[ localVerdict == execute [ MyTestCase ([ true, false, false, 1, 1, niP, neF, nrl (), 180007
\ Lis¥
| N
it (localWerdict== pass)J
[ [ localVerdict == execute [ MyTestCase ([ false, true, false, 1, 1, niP, neF, nrl ), 180007 ] ]
it (localWerdict == pass))
[ [ localverdict == execute ( MyTestCase ([ false, false, true, 1, 1, niP, neF, nrl ), 150007 ] ]
@ -
1 k
Properties  To Do Items  TTCM-3 Core Language
. F
=) Execution
Werdict Type: verdickkype  (® <emphky >
Yariable Declaration:  Jacalverdict
Tesk Case Reference: wTeshZase
Parameter: rue, False, False, 1, 1, nrP, nrF, el
Guarding Timer Yalue: [1z00.0
Comment: MTERMET ORDER -

Go ahead with the other three invoking functions loadTests(), servicelnterworkingTests() and qualityAs-
suranceTests(). They are very similar to the described invoking function. All invoking functions can be
seen in the provided example.

Main Test Case

A GFT test case diagram provides a graphical presentation of a TTCN-3 test case. For creating atest case

el
, pressthe Add GFT button EL inthe button bar, Add GFT menu, or just hit Alt+N. Thediagram type
testcase is aready chosen, so we only have to specify the name: "MyTestCase" and press Ok. Maximize

115



Using TTworkbench GFT Editor

theinternal frame. Left-click on the parameter field of the test case (between the parenthesis) in the editor
pane. Specify the parameter: "in boolean internetService, ..., inout integer nrinc". The component type can
be entered in the left-most text field (after runs on); enter "MtcType'. The last text field indicates the
system type; enter "TestSystemType".

A GFT test case diagram shall include onetest component instance describing the behavior of themtc (also
called mtc instance) and one port instance for each port owned my the mtc. For creating atest component

instance, left-click on the Instance button I in the tools palette and place the instance in the test case
diagram.

Note

The name associated with the mtc instance shall be mtc. It is placed on the top of theinstance
head symbol automatically and cannot be changed.

The optional test component type can be entered within the instance head symbol: "MtcType". Itisalready
specified, if the component type was given in the test case diagram.

Note

Anytime there is consistency between the test component type after the runs on keyword in
the heading of the GFT diagram and the component type of the test component instance.

Test component instances describes the flow of control for the test component that executes a test case,

function or altstep. Port instances represents the ports used by the different test components. Here we have
=

two ports. Left-click on the Port Instance button == in the tools palette and place a port instance in the

test case diagram to the right of the component instance. A port instance has a dashed instance line. Enter

the port name "P1" on top of the port instance head symbol. Enter the optional port type "mPCOtype"

within the port instance head symbol.

In the same way create another port instance to the right of the other instances with the port name "CP"

and the port type "mCPtype". Enlarge the test case diagram if necessary by selecting it and dragging on
the four handles.

Figure6.77. Test Component I nstance and Port Instances

testoase MyTestCase (in boolean intemetSendce, inoutinteger nrine 3
runs on MtcType  systern TestSystemType
mtc P1 CP
iite Type mPCOtype mCPhype
1 1
1 1
1 1
1 1
| |
I I

Now we declare a variable without initialization. Select an action symbol
attach it to the component instance; enter "var ReportType report;".

from the tools palette and

Variables of type default can either be declared within an action symbol or within a default symbol as

part of an activate statement. For the activation of a default, left-click on the Default symbol L[> in the
tools palette and attach it to the component instance. Enter the altstep reference " StandardDefault” and
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the variable reference "def" in the property panel of the activation below the editor panel. Here also the
default variable declaration can be set to default by selecting the default toggle button.

Figure 6.78. Property Panel of an Activation

Properties  To Do Items  TTCM-3 Core Language

r

[ Default
Defaulk: ® achivate deactivate
Defaulk Wariable Declaration: (& defﬂt <emphy =
‘Variable Reference: .
Altstep Reference: tandardDefaulk
Parameter:
Camment:

Note

The ports of atest component can be connected to other components or to the ports of the
test system interface. In the case of connections between two test components the connect
operation shall be used. When connecting a test component to a test system interface the
map operation shall be used. The connect and map operations shall be represented within
an action box symbol.

Left-click on the Action button L] in the tools pal ette, attach it to the component instance and enter the
map statement "map(self:P1, system:mPCO)".

An if statement is represented by an inline expression symbol E1 labeled with the if keyword and a

boolean expression. Select an inline expression E1 and attach it to the component instance beneath the
action symbol. Enlarge the inline expression to attach it also to all port instances. Change the name by
left-clicking on the name field of the symbol placed in the top left hand corner and selecting if from
the popup menu. Enter the boolean expression "internetService" for the expression; internetService is a
boolean variable.

-

Inside the inline expression E we reference to another function; select areference , placeit inside

the inline expression and enter the function name "newlnternetPTC".

It is possibleto create nested inline expressions. Add an if inline expression E] with the boolean expres-
sion "totalNrCreatedPTCs ! = createdPTCs and phoneService" as described above. Place asecond if inline

F

expression with the expression "maxNrActivePTCs == 1" inside the first one.

The done operation shall be represented within a condition symbol {:}, which is attached to the test
component instance, which performs the done operation. The any and all keywords can be used for the

running and done operations but from the MTC instance only. Left-click on the Condition button < in
the tools palette and place the condition inside the inline expressions. Right-click the condition symbol,
select Modify from the popup menu and select done statement. Now enter the done statement "all compo-
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nent". Inside the first but below the second inline expression a further reference will be added with the
function/altstep name "newPhonePTC".

Figure 6.79. Nested Inline Expressions
I

it ([ totalMrCreatedPTCs 1= createdP TCs and phoneSemwice j)
I
it {maxMractivePTCs==1 )J
I
all component .done

[ newPhonePTC ( 1
I

We now use awhile statement. A whileloop is executed aslong asthe loop condition holds. Choose again

aninline expression E1 and attach it to the component instance and all port instances beneath theif inline
expressions. Left-click onthe namefield placed in the top | eft hand corner and select while from the popup
menu. Enter the boolean expression "total NrCreatedPTCs | = createdPTCs".

il

To represent alternative behavior, select a new inline expression
expression; alt isthe default selection.

and place it inside the whileinline

To receive avalue from an incoming message port queue, a receive message is needed. Left-click on the

message - icon in the tools palette and place it in the testcase diagram. Right-click on the message
symbol, select Modify from the popup menu and select Change Direction. Attach the receive side of the
message to the component instance inside the alt inline expression by dragging the message. Now attach
the send side to the port instance "CP" by enlarging the message via the handles. To specify the matching
type, enter "ReportType" in the type field above. The template is"?". The value of the received message
shall be assigned to a variable, so right-click on the message, select Show/Hide from the popup menu,
select Value Assignment and enter "report” in the new value assignment field or just enter "report” in the
value assignment field of the property panel.

Figure 6.80. M essage Value Assignment

* RepordType
i

2= walue report

Madify 3

|
|
]
1
|
Communication :

| Show fHide *| [ ] address Expression
48 Cut %ﬂlue fssigriment
[ Copy ender Assignment

T Delete

>

Theverdict set operation setver dict isrepresented in GFT with acondition symbol . Select acondition

< from thetools palette and attach it to the component instance beneath the message. The verdict setting
mode is the default. Left-click in the condition symbol and edit the name: "report.Iverdict”.
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[]

Sequences of statementsin TTCN-3 core language can be entered in action symbols .

Figure 6.81. Actions

if (report.lverdict == pass)
InrPass = nrPass + 1}
I
if (report. lverdict == fail)
InrFail .= nrFail + 1}
I
if freport.lverdict == inconc)
Inrne = nrlne + 1;3
I
activeP TCs = activePTC=- 1,

The following if inline expressions, conditions and references can be created as described above.

Figure 6.82. If Inline Expressions
I

if  CmaxMNactivePTCs==1 jJ
I
all component done

it (reportkind == internet)J
I
[ newlnternetP TC ([ A ]

if [ reportkind == phaone )J
I
[ nemPhonePTC ( )l ]

it [ reportkind == guest )J
I
[ nevzuest] 12000 ]

To redlize the else branch, left-click the condition symbol < from the tools palette, place it upon the
test component instance axis below the dashed separator line, right-click on the condition symbol, select
Modify from the popup menu, select guarding boolean expression, |eft-click on the condition symbol and
select the else keyword from the popup menu.

Note

An else branch hasto be the last branch in an alt statement.

Beneath the inline expressions, we create again a done operation within a condition symbol. A stop exe-
cution operation is represented by a stop symbol. Right-click on the component instance symbol, select
Change Instance Type and select stopped.
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Figure 6.83. Add a Stop Symbol to a Component Instance
|

all component .done

>k| Change Instance Type >| unstopped
]

%

[y Copy repeat
il Delete goko

Functions and Altsteps

Functions are used to express test behavior, to organize test execution or to structure computation in a
module. To create the function newlnternetPTC(), add a new function diagram @ and enter the compo-

nent type "MtcType". Create a component instance I (identifier and type will be given automatically)

o]

and again the port instances "P1" and "CP" == ., Right-click on the component instance and change the
type to return.

The MTC is the only test component which is automatically created when a test case starts. All other
test components (the PTCs) shall be created explicitly during test execution by create operations. Add a

creation E, enter the variable "newPTC" and the component type "InternetType". Right-click on the
creation symbol, select Show/Hide from the popup menu and show the Fixed Variable Declaration; enter
"InternetType".

[]

Once a PTC has been created and connected behavior hasto be bound to this PTC and the execution of its
behavior hasto be started. Thisisdone by using the start operation (PTC creation does not start execution

1

How to create actions can be seen above.

of the component behavior). Create a start symbol , enter the component identifier "newPTC" and

the function "internetUser".

Add the function "aGuest" E with the parameter "in float eatingDur" and the component type "Guest-

==

Type". Create acomponent instance I and the port instances mi= "P1" with type"gPCOtype" and "CP"

[]

with type "pCPtype". Set the component instance type to stopped. Declare a"timer T1" in an action .

Now we add an activation symbol >
an altstep reference "GuestDefault".

with a default variable declaration, a variable reference "def" and

To start a component timer, select atimer part = from the tools palette and place it upon the test com-
ponent instance axis. To change the direction, right-click on the timer symbol, select Modify from the
popup menu and select Change Direction. Enter the timer name "Tvisit". Start another timer "T1" with
the timer value "waitPizzaDur".
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To send a message, left-click on a message symbol - and place it between the component instance
and the port instance "P1". Enter the template "standardPizzaOrder". To receive a message, place another
message beneath. Change the direction and enter the type "PizzaType" and the template " ?".

Now we want to stop the timer "T1". Right-click on the timer "T1", select Add new part and select stop.
Change the direction and attach it to the component instance.

Note

When changing the timer name, the names of all parts of it (start, stop, timeout) changestoo.

o

Create a condition symbol
ingly.

with the verdict setting "pass'. The other symbols can be created accord-

To create the first message in the function "newGuest", select the message symbol - from the tools
palette, placeit between the component instance and the port instance "P1" and change the direction. Enter
the type "SeatAssignmentType", the template "?' and the value assignment "aSeat".

To create a verdict setting "inconc", select a condition symbol — from the tools palette and attach it
to the component instance. Now |eft-click on the text field of the condition symbol and select the verdict
setting inconc. How to create the other symbols is described above.

Procedure-based communication can be found in the function "internetUser". Now the blocking call

operation will be described. Select an inline expression symbol E1 from the tools palette and attach it
to the component instance and al port instances "P1", CP" and "P2". Change the name from alt to call
by left-clicking on the text field of the inline expression. Enlarge the inline expression and right-click on

it, to change the number of alternatives; enter "4". Now attach suspension region symbols # on each

. . —
separator line (see figure below). To send a call message, select a message symbol from the tools
palette and attach it to the top right corner of the topmost suspension region symbol and to the port instance
"P2". Select Procedure-based communication in the property panel. The port operation switches to call.
Enter the template " StandardI NetOrder".

The call operation has a timeout, represented by an implicit timer. Create a timer part symbol X and
change the direction. Right-click on the timer, select Change part from the popup menu and select start
implicit. Attach it to the top left corner of the topmost suspension region symbol and enter timer value
"maxConnectTime".

Toreceiveagetr eply message, create amessage symbol _h, switch to Procedure-based communication,
change the direction and attach it to the down right corner of the suspension region and the port instance
"P2". Select the port operation getreply and enter the type "iNetOrder”. Enter the template "?", the match-
ing value"?" and the value assignment "ornerNr" in the property panel.

o

To create a verdict setting, select a condition symbol
inconc or none.

and change the verdict setting to pass, fail,
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To create acatch message, choose anew message symbol , Switch to Procedure-based communication,
change the direction and attach it to the down right corner of the suspension region and the port instance
"P2". Select the port operation catch and enter the type "iNetOrder, ReasonType" and the template "?".

To add the timeout timer, right-click on theimplicit start timer, select Add new part from the popup menu

and select timeout implicit. Left-click on the diagram, change the direction and attach it to the down left
corner of the undermost suspension region.

Figure 6.84. Procedur e-based Communication
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The generation of the other symbolsin this diagram is described before.
To create an altstep L14] | add anew diagram, select altstep and enter the name " GuestDefault". Enter the
component type " GuestType". Create acomponent instance, aport instance " P1" with thetype"gPCOtype"

and ancther port instance "CP" with the type "pCPtype". Create an alt inline expression E]
inline expression symbol and right-click on it to change the number of alternativesto "3".

. Enlargethe

Select amessage , change the direction and attach it to the component instance and the port instance
"P1". Enter the type "charstring" and the template "?'. Now select again a message, attach it to both
instances and enter the template "standardConversation™. A repeat statement causes the re-evaluation of
an dt statement. Right-click on the component instance axis short above the first dashed separator line,
select Change Operation in Alternative from the popup menu and select repeat.

To create atimeout, select atimer part _E, change the direction and attach it to the component instance.

Note

If no timer name is declared, it will be checked for the timeout of any previously started
timer. The generated TTCN-3 core language is "anytimer.timeout”.
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>

To create a verdict setting fail or inconc, select a new condition symbol and change the verdict

setting by left-clicking in the verdict setting text field. To receive amessage - on any port, create anew

message symbol, change the direction, right-click on the message, select Modify from the popup menu
and select Found Message. Attach the message to the component instance.

Figure 6.85. Altstep

altstep Guoesthefault | A

runs on GuestType

standardConversion

salf F1 CP
GuestType gPCOtype gPCOtype
1
alt !
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|
? |
|
|
>
|
|
|
|
|
|

The altstep diagrams " StandardDefault" and "InternetDefault”" can be edited in a similar manner.

Save TTCN-3 and GIF

To export the whole generated TTCN-3 core language, select Export TTCN-3 Core Language... from the
File menu or just hit Alt+T.

To export adiagram as a GIF file (e.g. for documentation purposes), activate the window with the desired
diagram and select Export GIF... from the File menu or just hit CtrI+G.
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TTthree provides the generation of Java sources from test suite specifications based on the TTCN-3 Code
Language, as well as the compilation of Java sources into byte code class files and their packaging into
asingle JAR archivefile.

Asshownin Figure 7.1, “TTworkbench TTthree”, TTthree isintegrated in the editing environment of CL
Editor. It makes use of the Problems view to report errors and warnings found during the compilation.
The progress information is presented as messages of different verbosity levels to the Console view. Two

o
actions, namely Compile [ala and Rebuild Lot are added to the menus and tool bar of the editing envi-
ronment. TTthree provides also a preference category for the parameterization of the compilation process,
such as the verbosity level, the Java compiler, or the generation of a default campaign.

Figure7.1. TTworkbench TTthree

f;'-TTCN—S Development - ProtocolExample.ttcn3 - TTworkbench Professional ;lglﬂ
File Edit Source Mawigate Search Project Runm  Window Help
[N N NN Ry I S 2 M= R = 2 R oy [ S8 TG Exec... |5 TTCN-3 Davel.,.
% TTCH-3 Prajects &3 =0 - tocolExamplettand X = O[5 outline 52 =0
| = 4;5 7 3% *  (C) Copyright Testing Technologies, 2001-2Z006. A1l Righ4 iaz =
= bT ProtocolExampls 2 =20 ProtocolExample
B &Tvttcna 40 module ProtocolExample { & commonPacket
ExtendedProtocolExample.tten3 a1 u packet
T ProtacolExampls. oft 428 //this type defines what a testPacket consists off] v packet?
FI_T ProtocolExample. then3 a8 type record commonPacket | : riyPort
(= trenslaunch 46 octetstring packetType length(2), mtcType
B build 47 octetstring packerLength lengthiz), systemType
B2 doc 48 octetstring packecData T
(= javasrc 19 } ‘oo @ momatch_te
B-& Ib 50 o
6= trenabuld 51@ //this is a template of type commonPacket [
D classpath 53 template commonPacket packet := {
-] .DEPENDENCIES 54 packetType := '0001'0,
D ot 55 packetlength:= '0004'0,
projec!
. 56 packetData := '10101010'Q
= =] tken3project
&) buid xml =7 ;
-] ExtendedProtocolExample.olf =8 o .
@ ProtocolExample.c g= //this iz almost the same template with packet, but []
) start_inux_sut.sh &1 template commonPacket packet2 := {
start_wwndows_sut‘hat bz packetType := '0002'0,
63 packetLength := '0004'0,
64 packetData := '10101010'0C
65 H
13
67 | ffdefines a wmessage based port which allows to exzhanailLl
4 »
Problems | & Console 52 3 uEl =B -5
TTworkbench CLEditor Console
14:49:27:265: [INFO]: checking module "ProtocolExample'! ;I
14:49:27:281: [INFO]: generating module "ProtocolExample'
14:49:27:484: [INFO]: bytecompiling module "ProtocolExample'
14:49:28:046: [INFQ]: delivering module “ProtocolExaumple' J
14:49:28:125: [INFO] : processing done
14:49:28:140: [INFO] : compilation succeesded
-
« of
J 0+ Yiritahle: Smark Insert 41:5 J

Properties

TTthree supportsall language features of TTCN-3. Itisfull TTCN-3 3.1.1 compliant, as defined by ETS
in ES 201 873-1, except of the features listed below. The TTthree runtime environment is compliant to
the TTCN-3 Runtime Interface specification as defined by ETS! in ES 201 873-5 and TTCN-3 Control
Interface specification as defined by ETSI in ES 201 873-6.

TTthree provides the following functions:
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* Full support for TTCN-3 ETSI standard 3.1.1
» Execution from editing environment

* Redirection of error reports

» Preference page

Known limitations:

» Templatevariables Template variables are supported with restrictions. The possibilities of referencing
templates or template fields are different from those explained in section 14.3.1. The assignment or
referencing of parts of templates which are located inside of actual matching mechanisms will in most
cases cause an error at runtime, even if explicitly allowed by the standard. But, it is possible to assign
templates and valuesto (parts of) template variables, aslong asthe place of assignment is not contained
inside a matching mechanism.

e Permutation insidevalues It isnot allowed to use the permutation matching mechanism like AnyVal-
ueOrOmit (*) inside of values, as explained in section 14.3.0.

» Meta charactersin character patterns The following character pattern matching mechanisms de-
scribed in section B.5.1.0 are not implemented:

* \N{reference} - the same can be achieved by using {reference} with the appropriate one-character
template.

« \s - the same can be achieved by using or referencing the character set containing the white space
characters.

*\b
¢ + - the same can be achieved with #(1,)

Set expression No meta-characters lose their special meaning inside character set expressions as ex-
plained in section B.5.1.1. Whenever special characters are to be used inside such a character set ex-
pression, they need to be quoted with a backslash.

Set meta-characters outside set expression The character set meta-characters - and » are also con-
sidered meta-characters outside of character set expressions. Whenever these characters are to be used
outside a character set expression, they still need to be quoted with a backslash.

Pattern reference expression Thisisimplemented differently from the behavior described in B.5.1.2.
Whenever a charstring or charstring template is referenced via {reference}’, it is treated as a pattern
only if it was defined using the keyword 'pattern’ or as a character dictionary. Otherwise, the referenced
string istreated literaly, i.e. al meta-characters |ose their special meaning.

» Theregexp function Differently from the behavior described in C.17, the regexp function takes asits
second argument a charstring template, not necessarily a charstring value.

 If acharstring value is passed as second argument, all charstring pattern specia characters are not
interpreted as such, but asif they would appear escaped with a backslash in a charstring pattern.

« If acharstring pattern template is passed, then the pattern is used for regexp-matching.

« If another kind of charstring template is passed, then regexp returns the whole input string (the first
argument to regexp) if the template matches and the group number O is passed as third argument to
regexp, otherwise, the empty string is returned.
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TLI log events Following TLI log events are currently not supported: t | i Pr Cat chTi meout (),
tliPrCatchTi meout Det ected(),tli TcExecut e() . These eventswill not be generated and
therefore will not be present inside the log file.

Checked non-standard language extensions:

The following language extensions can be treated as an error or warning via the --strict-standard-compli-
ance option. This option can be set directly on the command line when the command line version is used
or on the general preference page for the GUI.

Identifiersstarting with _ Identifiers are allowed to start with the underscore character _.

Inline Templates Theinline template construct is allowed to be used anywhere where a value expres-
sion is alowed. Since the compiler checks for every inline template, if its predicate part is definitely a
value expression, this does not change the semantics, as T:V is seen to be equal to V.

Local Declarations after Statements In statement blocks, it is allowed to introduce new declarations
after non-declaration statements. It is not necessary to put all declarations at the beginning of the state-
ment block.

Allow Templatesas Type Constraint Inasubtype specificationlist, it isallowed also to use matching
mechanisms to describe the subtype, instead of only constant expressions. This way, it is possible to
describe infinite subtypes of structured types.

Escape Syntax for Special Charactersin Strings In charstring literals, it is possible to use the back-

slash escape syntax for the special control characters newline (\n), carriage return (\r), and tabulator (\t).
It is also possible to use the sequence \" for escaping the quoting symbol. The special character \ must
also be quoted by writing \\.

Multiple Free Text Lines Free text can be split into several lines which are written as consecutive
freetext literals.

Non-Constant Expressions In the declaration of const values and also in list, subset, superset, com-
plement and length constraints, allow also hon-constant value expressions (which means expressions
that yield avalue but which are not necessarily known at compile time), i.e. function calls or references
to module parameters.

Fully Qualified Names in anytype It is possible to use an anytype value with a fully qualified type
name. This is useful for resolving nameclashes between types of the same name which are imported
from different modules.

Concatenation of record of/set of Values It is possible to use the concatenation operator & aso for
values of record of or set of type. Theresult isanew value which contains at the beginning the elements
of theleft operand which are succeeded by the elements of the right operand. The length of the resulting
value is the sum of the lengths of the operand values.

Passing Timer References to PTCs It is allowed to pass references of timers to a ptc in the start
Statement.

Passing inout Parametersto PTCsltisallowed to pass variablesto PTCS asinout or out parameters.
The value of the out parameters should only be accessed by the starting component after the PTC has
finished, asit is unspecified when the values will be updated.

External Behavior Functions It is alowed to add a runs on clause to an external function. Such a
function will be treated like anormal behavior function and can be started viaa PTC.
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External Functions with Template Result It is allowed for external functions to also return results
of template kind.

Other non-standard language extensions:

Implicit omit For record or set values written with a list of field assignments, it is permitted to set
fields declared as optional to ‘omit' by omitting assignments to those fields.

Arbitrary field order of record values If the fields of a record value are written with alist of field
assignments, the assigned fields need not be in the same order as declared in the record type, but can
be used in arbitrary order. The name of the field in each field assignment, not its place of occurrance,
determines, which field of the record typeis set.

Cyclicimports Asfor Edition 2 of the Standard, it is still allowed for Edition 3 to use cyclic imports
of modules, i.e. modules that import (parts of) each other (directly or indirectly).

Parameterized types Parametric type declarations can also have formal type parameters. These are
written simply with the parameter name (without atype in front) with an optional 'in' keyword in front.

Par ameterized sub-types When defining a sub-type of another type, it isalso possible to parameterize
it with aformal parameter list. However, thefirst formal parameter of such aformal parameter list must
include the 'in" keyword (to syntactically distinguish the parameter list from atype constraint list).

Empty Formal Parameter List for Templates Templates can also be parameterized via an empty
formal parameter list. If such atemplate is later referenced, it must be instantiated also with an empty
actual parameter list.

Preferences

The TTthree preferences can be found under Window > Preferences > TTCN-3 > TTthree. Global pref-
erences that also apply to TTthree are defined in preference pages directly included in the TTCN-3 pref-
erence category. Please refer to Chapter 3, Global TTCN-3 Preferences for further details. The TTthree
preferences are structured into several preference pages. The compiler version information is printed at
the top of every preference page.

Preference pages regarding options for logging, code generation, Java compiler, default campaign gener-
ation and TT3 plugins are introduced in the following. TTthree behavior can also be controlled on a per
project basis via Project > Properties > TTCN-3 Settings. the section called “ Compiler settings’ explains
which options are available.

General Settings

This preference page (Figure 7.2, “ General preference page”) defines the running mode of the compiler.
The compiler can be run in two ways, either in the same JRE as the workbench or in a separate virtual
machine (client/server mode). Running the compiler in the same JRE is the default running mode.
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Code

Figure 7.2. General preference page

& Preferences _ Ol x|
[type filter text Trthree = .

" EE:EFE' TTthree Settings (TTthreeCompiler v1.4. 10 build 2007.12.04.21.30 ):
- An
1 Help General | Code Generation I
-- Install/Update —Runtime
" Java ' Run in the same JRE as the workspace
[#- Plug-in Development
G- Run,Debug " Separate JRE (dient/server)
--Team Compiler server:
E1-TTCN-3 = - o

B -

Fi- CLEditor Local compiler server

i TT3Plugins [-aerver park

- TTman % Defaul € Cuskom

R TTthree

e — Serwer potk I 17192

WM arguments
=
d
£ Remote compiler Server
[mRemate server
Seryer host I localhost
Server pork | 17192
Restore Defaults | Apply |

@) Ok I Cancel |

If the client/server modeis chosen (Separ ate JRE (client/server)), the compiler server can be configured.
Either alocal or aremote compiler server can be used. In case the L ocal compiler server is selected the
server is started automatically when a compilation is initiated. The port the server will listen on can be
configured choosing the Custom port. If the Default server port is selected, apredefined port will be used.
The compiler server is started in aseparate VM using adefault configuration. If the default configuration
does not fit your requirements, additional parameters for the virtual machine can be added, e.g. for more
heap space -Xmx768m can be used.

Choosing the Remote compiler server an already running compiler server will be used. The host where

the remote server isrunning and the port the server islistening on can be defined editing the fields Server
host and Server port.

Generation

This page (Figure 7.3, “Code generation preference page”) is concerned with the generation of Java code
in the given package. Default Java packageisgener at ed_tt cn.

In addition, line width of the generated Java code can be specified. The default line width is 80 columns.

This page provides also the following selections:
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(Non-standard) meaningful inout semanticsfor timer, portsand components: if selected (default),
timers, ports and componentsthat are passed as parametersthe keywords"in" and "out" are also allowed
besides "inout", as specified in standard. This option allows compilation of legacy test suites without
modifying the sources.

Activate dependency checking for imported TTCN-3 modules: if selected (default), only changed
sources are compiled. To process all sources, the rebuild action should be used.

Optimize mode: if selected (default), optimization of the abstract syntax tree is supported. Code opti-
mization is not supported.

No code generation: if selected, syntactic and semantic analysis is performed, without generation of
Java source code.

Compiler temporary output folder: the TTCN-3 compiler generates Java related temporary files dur-
ing operation. It may be useful to direct generation of thosefilesto adifferent folder or volume. A folder
on alocal file system is recommended.

Session Id: this id must be used to distinguish temporary data folders from different sessions of the
same user on acomputer. By default the operating system's user name is used. The resulting temporary
output folder name is constructed by appending the id to the original folder name.

Figure 7.3. Code generation preference page
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- Help
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E----'I'I'3F‘Iugins ¥ Optimize mode

" TTman [™ Mo code generation (syntactic and semantic analysis only)
g TTthree

Compiler temporary output folder: | Browse. .. |
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Session id: |
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(7 oK | Cancel |
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Perform the Compilation

The compilation of TTCN-3 sources from the editing environment is performed in the following steps:
1. Open thefilethat contains the TTCN-3 module to compile.

2. Check related CL Editor and TTthree preferences, in particular project path, Java compiler and default
campaign options.

o
Press the build [ata button. In case the Code Generation preference "Activate dependency checking
for imported TTCN-3 module” is selected (default), build uses optimized make mode and processes

only those sources that have been changed. To process al the sources, use the rebuild. [ﬁo] command
instead. Both actions are available over the menu bar Run and the context menu, as well as the short-
keys Ctrl+Shift+R (rebuild) and Ctrl+Shift+B (build). The compilation progress is illustrated by a
progress dialog and on the progress bar, as shown in Figure 7.4, “Compilation progress’.

Figure 7.4. Compilation progress

4, TTCN-3 Development - ProtocolExamplettcn3 - TTwor =10l x|
File Edit Source MNavigate Search Project Run MWindow Help
| B S e Y 8 N N (2 R = (R R .. I 5B TTCN-3Exsc., |58 TTCN-3 Devel...
% TTCN-3 Projects &2 - o g‘\\ = O[ = outline 2 =0
| 9% Y 3® + (C) Copyright Testing Technologies, 2001-2006. A11 Righ= 12 =
=] 'bTv ProtocolExample 3 =] ProtocalExample
B tend 40 module ProtocolExample { "4 commorFacket
i m ExtendedProtocolExample, tien3 4L . . ; n packet
T ProtacolExample.gft EEL //this type defines what a testPacket consists of[] = packetz
: EfProtoco\Example.ttcnS a8 type record ?Dmnnpﬁc}{e‘: ¢ & ryPort
B teendlaunch 45 octetstring packetType length(Z), & micType
B~ buid 47 octetstring packetLength length(2), 4 systemType
B-E doc 45 octetstring packetData OT -
5 & & e e
B-{= i
(= thenabuild - Operation in progress. ..
D \classpath \Ij)
=/ \DEPEMDEMCIES
D Jproject
T — bytecompiling madule * ProtocolExample’
2] build,
- a ExtendedProtocolExample.cf
‘D ProtacolExample. of Runin Ba:kgruundl Cancel Details = I L
=] start_linux_sut.sh
-] start_windows_sut.bat FEERER LTS ’
63 packetLength := '0004'0,
64 packetData := '10101010'C

65 H

//defines = message hased port which allows to exchanue_lLI
»

Prablems | & console 52

TTworkbench CLEditor Consale

14:53:55:031: [INFO]: parsing module 'ProtocolExsmple! ;I
14:53:55:125: [INFO]: reducing module “FrotocolExample'

14:53:55:140: [INFO]: exporting module “ProtocolExample'

14:53:55:156: [INFO]: checking module “ProtocolExample!'

14:53:55:171: [INFO]: generating module ‘ProtocolExsmple! —!
14:53:55:265: [INFO]: bytecompiling module "ProtocolExample!

| o

J=v

‘ Writable

| Smart Insert | 4115

J Comnpiling module Pra...ple : (75%) [l &

4. a. Observe the compilation output at the standard console according to the verbosity level specified in
the logging preference page (the section called “ Reporting”).
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Figure 7.5. Compilation successful

S| =B3-=08

Problems SRS
TTwatkbench TTthree Console

13:15:29:826: [INFO]: parsing module “ProtocolExample! ;I
13:13:29:997: [INFO]: reducing module "ProtocolExstople’

13:13:30:007: [INFO]: exporting module "ProtocolExsmple!

13:153:31:2585: [INFO]: checking module “ProtocolExample!

13:13:32:330: [INFO]: generating module "ProtocolExample!

13:15:32:450: [INFO]: bytecompiling module “ProtocolExample!

13:13:33:321: [INFO]: delivering module "ProtocolExssnple’

13:13:34:533: [INFO]: compilation done

13:15:34:533: [INFO]: compilation succeeded

4 | 3

b. In case of successful compilation, the generated Java archive file will be placed by default in the
same directory as the TTCN-3 source file, or in the directory for compiled modules as specified
in the code generation preference page (see the section called “ Code Generation”).

Figure7.6. Generated jar file

: Package Explorer X = O

EII:T ProtocolE:xample

b5 javasrc

-2, JRE Swskem Library [jrel.5.0_01]

; TTTHREE_HCME/libjTTorg. jar - CiPra
:- TTTHREE_HCOME/lib/TTthreeRuntime. j:
~[~% L tten3launch

E;. doc

2= lib

<[ kbcnd

----- |=| ExtendedProtocolExarmple.jar
----- ExtendedProtocolExample.ticna
----- T ProtocolExample.gft

----- S FrotocolExample, jar
----- ProkacolExarnple, thend

5. a. Incase of errorsin the TTCN-3 module, the errors will be logged during compilation process.
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Figure 7.7. Compilation failed

Problems SRS 2 X

Jl#BE-=0

TTwarkbench TTthree Console

13:03:49:051: [INFO]: checking module "ProtocolExample!
13:03:49:151: [INFO]: compilation aborted

13:03:459:161: [ERROR]: compilation sbhorted

13:03:50:493: [INFO]: exporting module "ProtocolExasmple!
13:03:50:503: [INFO]: absydelivery module “FrotocolExample!
13:03:53:468: [INFO]: reducing module "ProtocolExample!
13:0353:54:599: [INFO]: checking module "ProtocolExample!
13:03:54:619: [INFO]: cowpilation shorted

13:03:54:629: [ERROR] : compilation sborted

4| |

o

b. Errors and warnings that are detected during compilation are listed in the Problems view. Clicking

on one of the errors/warnings points to navigate to the erroneous location in the respective TTCN-3

source file.

Figure 7.8. Problems found

f/the packet type is set here to '0002'0

~ template commonPacket packet? = |
packetType := '0002'Q,
packetLength = '0004'0,
packetbata := '10101010'0

f/defines a message based port which allows to exchange
fivalues without a restriction
- type port myPortl message |
inout all;

ffdefines a component type that will used later as mtc
- type component mtcType |
o port %mtcport;l

timer localtimer := 3.0:

l |

FY

dlo

Console

[2: Problems 52

3 errors, O warnings, 0 infos

| Description

| Resource | In Folder

@ 'myPort’ was not declared
@ unknown declaration myPort
@ unknown declaration myPort

1

ProtocolExample tbcn3 | ProtocolExamplethens
ProtocolExample. tken3 | ProtocolExample/then
ProtocolExample tbcn3 | ProtocolExamplethens

c. Repeat step 3 after correction.
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Command-line Mode

Batch Compiler

TTthree can aso be executed via command-line mode using the scripts located in TTworkbench installa-

tion directory:

e For Linux: TTt hr ee. sh

» For Windows: TTt hr ee. bat

Command-line synopsis:

TTthree[opti ons]nodul el d ...

options

nodul el d

Command-line options. TTthree Options may be in any order. For most
options a short form (with one dash), and along form (with double dash)
exists.

One or more modules to be compiled (such as MyModule).

The following TTthree options are available:

, --clean
Clean up jar-files of modules to be compiled to force their recom-
pilation (see also --rebuild option).

, --cl f-generat e-de- generate default campaign during compilation

faul t

, --cl f-nane <de-
faul t - canpai gn- nane>

, --clf-testadapter

name of the default campaign

name and filename of the testadapter of the default campaign

<t est adapt er - nane> <t es-

tadapter-file>

, --clf-tes-
tadapter-file <tes-
tadapter-file>

, --clf-tes-
t adapt er - name <t es-
t adapt er - name>

, --clf-only-visi-
bl e-t est cases

-k, --continue

-D, --debug

filename of the testadapter of the default campaign

name of the testadapter of the default campaign

generate only the testcases that are visible in the root module

Force the continuation of the compilation process even after amod-
ule could not be delivered.
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-d, --destination-path
<di r>

, --do-not - check- send-
tenpl at es

-0, --dry-run

, --export-met anodel

-g, --gen-debug <info>
-h, --help

-C, --javac- conmand
<comrand>

Turn debugging mode on. The debugging option should only be
used in case of unclear compiler output, or any other strange be-
havior.

Specify the path where to place the compiled TTCN-3 modules (
*. j ar file). If -d or --destination-path is not specified, TTthree
places the compiled TTCN-3 modules at the same location where
the respective TTCN-3 sourcefile (*. t t cn3 file) resides.

Note

This directory should also be added to the project
path, if the modules import each other (see --project-
path).

Note

TTCN-3 import statements will be mapped into man-
ifest class-path entries in the respective compiled
TTCN-3 module (*. j ar file). The class-paths will
berelative, if the compiled output will be placed inthe
same directory, i.e. either the TTCN-3 sources where
aready inthe same directory, or the -d option isused,
or both. The class-path will be absolute, if the import-
ed module comes from another directory and no -d
option is used, i.e. the compiled TTCN-3 modules (
* . j ar files) residein different directories. Please be
aware of this fact, when moving compiled TTCN-3
modules for execution.

If set the check whether send-templates do not contain matching
mechanisms is disabled.

Perform the syntactic and semantic analysis according to the
TTCN-3 standard, but generate no Java source code.

Export the TTCN-3 meta model as XMI.

Generate code for debugging of <info>. <info> can be 'record-ini-
tialization' or 'none’. If 'record-initialization' is set, generated java
classes will contain code which can be used to monitor initializa-
tion of TTCN-3 record structures. By default no such code will be
generated. If 'none' is used, no trace and debug information will be
generated, so that no TTCN-3 debugging or tracing through the log
will be possible.

Get help information on command line options and exit.

Use the Java compile command <command> for the compilation
of the generated Java source code into Java class files. If -C or --
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-j , --keep-java

,--license-file
<file>

-1, --line-width <num
ber - of - col s>
, --1og

-X, --map-suffix <l an-
guage> <suffi x>

, --named- | ogs

, --nol ock

-i , --normal -i nout

javac-command is not specified, TTthree usesjikes +E for the Ja-
va compilation.

Note

TTthree assumesthat the Javacompiler isinstalled on
your system.

K eep the generated Java source code in the delivered JAR archive
file. If -j or --keep-java is not specified, the JAR archive file does
only contain the compiled Java class files.

Note

Due to a bug in the Java compiler javac this option
cannot be selected when javac is used

The license file to be used.

Specify the line width of the generated Java code. If -l or --line-
width is not specified, TTthree uses aline width of 78 columns to
generate Java code.

Show log messages independently of verbosity level.

Specify the filename suffix for modules of one of the following
languages: TTCN-3 and ASN.1:1997. If -x or --map-suffix is
not specified, TTthreeuses . tt cn3 for TTCN-3 modules and
. asnl for ASN.1 modules.

Note

Non-TTCN-3 language modules require additional
TTthree plugins.

Prefix all log messages with the session name.

Set OSGI file locking mode to none to avoid certain errors with
installationson read-only file systems. When thisoptionisactivated
the parameter -Dosgi.locking=none is passed to the Eclipse base
system.

Note

On Unix platformsonly, will beignored on Windows
platforms.

Switch the (nonstandard) meaningful inout semantics for timers/
ports/components on. If activated, timers, ports and components
that are passed as parameters the keywords "in" and "out" are also
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alowed besides"inout", asspecified in standard. Thisoption allows
compilation of legacy test suites without modifying the sources.

-0, --optimze Switch the optimize mode on. Currently only optimization of the
abstract syntax tree, no code optimization is supported.

-P, --project-path

<dir>
Specify the TTCN-3 core language path to search for module def-
initions. Path entries are separated by semicolons (;) on Windows
and by colons (;) on Linux and have to be directories. If -P or --
project-path isnot specified, TTthree usesthe current directory (.)
as default project path. This option can be used multiple times

-r, --rebuild Recompile and deliver all imported modules, even if up to date. To

achieve afull recompilation (the same as the Rebuild button does),
this option has to be used together with --clean (see also --clean
option)

-R, --runtinme-cl ass-

pat h <pat h>
Specify the TTCN-3 runtime class path to search for the

TTCN-3 runtime environment. It can be found in the JAR file
TTt hreeRunti ne. j ar.ltislocatedinthel i b directory of the
installation directory. If -R or --runtime-class-path is not speci-
fied, TTthree assumes TTt hr eeRunt i ne. j ar tobeinthe TT-
three Java Archive directory.

Windows platforms

If you did not change the destination fol der
during the installation process of TTwork-
bench thisis

[ Prograntil es]\[ TTwor kbench] \ p] ugi ns
\com testingtech.ttworkbench.tfthree.core_x.x.x
\lib.

Unix platforms
Thisis

[InstallDir]/[TTwor k-
bench] / pl ug-

i ns/comtestingtech.ttworkbench.ttthree.core_x.x
lib.

-S, --session-id <id> Specify your own session id for the compilation process. The ses-
sionid is used by TTthree to identify data that is stored temporar-
ily in the temp directory of your system. If -S or --session-id is
not specified, TTthree uses a combination of your user name and
atimestamp.

-s, --source <l anguage>
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, --t3doc-outdir <out-
put - di r>

-n, --target-package
<package- nanme>

, --tnp-copy-jars

, --tnmp-dir <tnp-dir>

, --use-bigint

, --strict-stan-
dar d- conpl i ance<msg-
ki nd>

, --inplicit-inport
<nmodul es>

, --validate-asnl

Set the default language of source files if not explicitly specified
in the sourcefile. If -sor --sour ceis not specified, the default lan-
guage will be TTCN-3:2008.

Note

If the language attribute is set within the TTCN-3
module itself, then this language takes precedence
over the language from the command line.

output directory for the generated T3Doc HTML documentation

Generate the Java code in the package given by < package-name>.
If -n or --tar get-packageisnot specified, the generated Javaclass-
eswill belocated in the Java package generated_ttcn.

Note

If -n or -tar get-package is specified, the package at-
tribute of the module loader file has been set to the
same value.

Copy reloaded JAR filesto t nmp working dir.

The working directory where internal compiler output is stored
(normally, thet mp directory).

Use arbitrarily large integer values

Note

Activating this option allows using of integer values
outside of the domain -231..2"31-1; the use of these
valuesisrestricted only to TTCN-3 source. They can-
not be used as module parameters, in external func-
tions or codec, as such values cannot be handled by
the standardized TCl interfaces. Activation of thisop-
tion may lead to loss of performance.

Check for standard compliance of input and generate appropriate
Warnings or Errors. Valid message kinds are suggest (default), en-
force and relax.

Import the given modules implicitly into all modules which do not
import them explicitly. This option can be present more than once.
If more than one module name is given, separate them with ;" or "',
according to the used operating system. The given modules must
either be built-in modules, TTCN-3 source modules or compiled
modules present in the project path.

validate X.682 ASN.1 constraints
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-v, --verbosity <l evel >

Define the verbosity level for TTthree. Depending on the level TT-
three will produce output during the compilation process. The fol-
lowing verbosity levels are known by TTthree: debug, log, hint,
warning, error, and failure. If -v or --verbosity is not specified,
TTthree uses hint asits default verbosity level.

-V, --version

Get version information of the currently installed TTthree version

and exit.
Exit codes:
0 Success
1 Error
2 Abort
3 Invalid usage

Advanced Batch-Compiler for Linux

For Linux systems an optimized version of the TTCN-3 compiler script has been created which starts up
faster than the regular one: T Tthree2.sh. This added benefit comes with the requirement of setting certain
environment variables beforehand.

Usage of TTthree2.sh

1. To prepare the environment call sour ce /path/to/T Tworkbench/ttthr eeenv.sh (when using the bash
or sh command interpreter). In a tcsh-like shell use sour ce /path/to/T Twor kbench/ttthreeenv.csh
respectively.

2. These environment variables will now be available:

e TTTHREE_HOME

« TTWB_CORE

« ECORE_HOME

« COMMON_HOME

« TTTHREE_PLUGINS PATH

3. Within this environment, TTthree2.sh can be used like the regular TTthree.sh command. See the
section called “Batch Compiler” for parameters and options.

PluginHomeResolver.sh script

The PluginHomeResolver .sh utility script in TTworkbench installation directory isinternally used to set
the environment variables needed by TTthree2.sh. The documentation is included here for cases where
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the procedure described above is not sufficient. Depending on the option given it prints out the installation
path to certain TTworkbench (Eclipse) plugins. Such a path is then used to find needed libraries.

Recommended PluginHomeResolver.sh options:

, --env-for-csh

, --env-for-sh

determinesall paths needed for TTthree2.sh and printsacommand
linefor tcsh users.

determinesall paths needed for T Tthree2.sh and printsacommand
line for sh or bash users.

Use the generated output and execute it as a command in your shell to set the needed variables. The
following options print the same information but just one path at atime:

, --comon- horne

, --ecore-home

, --ttthree-hone

, --ttwb-core

, --tt3-plugins-path

-h, --help

TTthree Server

Starting

prints path to plugin "org.eclipse.emf.common”. Set variable
COMMON_HOME to thisvalue.

prints path to plugin "org.eclipse.emf.ecore’. Set variable
ECORE_HOME to thisvalue.

prints path to plugin "com.testingtech.ttworkbench.ttthree.core".
Set variable TTTHREE_HOME to this value.

prints path to plugin "com.testingtech.ttworkbench.core". Set vari-
able TTWB_CORE to this vaue.

printsalist of paths where TTthree-plugins can be found. Set vari-
able TTTHREE_PLUGINS PATH to thisvalue.

get help information on command line options and exit

The TTthree server can be started using the shell script TTthreeServer.sh. Currently the server can be

started only on Linux machines.

The usage of the script TTthreeServer.sh issimilar to TTthree2.sh:

To prepare the environment call source/path/to/T Twor kbench/ttthr eeenv.sh (when using the bash or sh
command interpreter). In atcsh-like shell use source/path/to/T Twor kbench/ttthr eeenv.csh respectively.

These environment variables will now be available:

TTTHREE_HOME
TTWB_CORE
ECORE_HOME
COMMON_HOME

TTTHREE_PLUGINS PATH
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Within this environment, T Tthr eeSer ver .sh can be used.

Command line options

Thelist of al available command line options can be obtained calling T TthreeServer.sh --help
Thereis only one option that is specific to the server and not common with the stand-al one compiler:

-p, --port <port-number> the port number to connect to

TTCN-3 Documentation Generation (T3Doc)

TTCN-3 modules can include documentation in their source code, in special documentation comments.
Such comments can appear before each module, group, test case, function, or altstep declaration and before
each type, template, modul par, or constant declaration. Documentation comments inside declarations are
ignored and therefore do not contribute to any generated output. A documentation comment is a the text
enclosed by the ASCII characters/ ** and */ that can be processed by the documentation generator to
prepare automatically generated HTML documentation or to present it in hovers.

Generate HTML Documentation

Start generation in TTworkbench

In order to generate an HTML documentation from TTCN-3 open the Export dialog. This can by done by
right click inthe TTCN-3 Project view and choosing the context menu item "Export" or by clicking on the
menu item "Export" in the file menu. Within the Export dialog open the folder "TTCN-3", select the item
T3Dac and click on the Next button. Choose in the next dialog your TTCN-3 file you want to generate an
HTML documentation from. If no fileis chosen, the main module will be taken. Enter the destination path
where the HTML files shall be saved and click on the Finish button to generate the documentation files.

Start generation from command line

The HTML documentation can & so be generated via command-line mode by using the scripts located in
the TTworkbench installation directory:

» For Linux: T3Doc. sh

» For Windows: T3Doc. bat
Command-line synopsis:

T3Doc [ options ] nodul el d

The following T3Doc options are available:

options Command-line options. T3Doc options may be in any order.

nmodul el d The module for which the documentation shall be generated.

-D Debug (see TTthree debug option for details)

--nol ock ((j)SQll l;ile locking mode (see TTthree OSGI file locking option for
etails
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--t3doc-outdir <out- Setsthe output directory for the generated T3Doc HTML documen-
put - di r> tation to <output-dir>

The Text of a Documentation Comment

Content

Thetext of adocumentation comment consists of the characters between the/ * * that beginsthe comment
and the */ that ends it. The text is divided into one or more lines. On each of these lines, leading *
characters are ignored; for lines other than the first, blanks and tabs preceding the initial * characters are
also discarded. So, for example, in the comment:

/** @lesc XYZ
** Initialize to pre-trial defaults.
123 */

the text of the comment has three lines. Thefirst line consists of thetext " @esc XYZ"; the second line
consistsof thetext” I nitialize to pre-trial defaults. "andthethirdlineconsistsofthe
text " 123 ". Subsequent documentation comments are combined to one logical documentation comment
that isrelated to the respective declaration. Optional non-documentation comments do not contribute to a
standal one documentation or combined logical documentation comments.

Formatting

Text in adocumentation comment may use HTML -like markersfor formatting. Thefollowing markersare
supported: paragraph <P>, forced linebreak <BR>, italic text style<| >, emphasis<EM> , computer code
fragment <CODE> , pre-formatted text <PRE> , unordered list <UL>, ordered list <OL> , listitem <LI >.

General Description

The first sentence of each documentation comment should be a summary sentence, containing a concise
but complete description of the declared entity. This sentence ends at the first period that is followed by a
blank, tab, or line terminator, or at the first tagline. Alternatively the @lesc tag can be used for genera
description.

Tagged Paragraphs

A line of a documentation comment that begins with the character @followed by one of a few special
keywords starts a tagged paragraph. The tagged paragraph also includes any following lines up to, but
not including, either the first line of the next tagged paragraph or the end of the documentation comment.
Tagged paragraphs identify certain information that has a routine structure, such as the description of a
function, in aform that the documentation comment processor can easily marshal into standard typograph-
ical formats for purposes of presentation and cross-reference. Different kinds of tagged paragraphs are
available for module, group, test case, function, and altstep declarations and for type, template, modulpar,
and constant declarations. Unless otherwise noted every kind of tagged paragraph can be used for every
type of declaration. Each tagged paragraph defines its own multiplicity. If more than one tag of the same
kind is defined where only a single occurrence should be defined the first one will be taken for subsequent
processing. The order of tagged paragraphs will be retained unchanged.
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The following table describes where the tags can be used.

Table7.1. T3Doc Tags

Data |Com-| Port | Mod-| Con- | Tem-| Sig- |Func-| Alt- | Test | Mod- Groups Con-

Types| po- |Typesuleparsstants|plates| na- | tions | steps | Cases| ules trol
nent tures Part
Types

@u- X X X X X X X X X X X X X
t hor

@ep-| X X X X X X X X X X X X X
re-
cat -
ed

scC
@x- X
cep-
tion

@ng| X X X X X X X X X X X X X

ber
@ar amX X X X X X X X

@ e- X X X X X X X X X X X X X
mar k

@ e- X X
turn

@ee| X X X X X X X X X X X X X

@hor|t -X X X X X X X X X X X X X
desc

@i nge X X X X X X X X X X X X X

@er - X X X
di ct

@er- X X X X X X X X X X X X X
si on

@ut hor This tag should be used to specify the names of the authors or an
authoring organization which either has created or is maintaining
aparticular piece of TTCN-3 code. The following are examples of
@ut hor taglines:

@ut hor Mary Wl | st onecraft
@ut hor Hi |l degard von Bi ngen
@ut hor Dorot hy Parker
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@lepr ecat ed

@lesc

Theinformation in an @ut hor paragraph has no special internal
structure. A documentation comment may contain more than one
@ut hor tag. Alternatively, a single @ut hor paragraph may
mention several authors:

@ut hor Jack Kent, Peggy Parish, Crockett
Johnson,
A.A Mlne, Marjorie Winman
Shar mat ,
Mary Shelley, and Madel eine L' Engl e

Note

It is recommended to specify one author per @u-
t hor paragraph, which allows the documentation
processing tool to provide the correct punctuation in
al circumstances.

It should be used to describeif aparticular piece of TTCN-3 codeis
deprecated. Thefirst sentence of deprecated-text should at least tell
the user when the code was deprecated and what to use asareplace-
ment. Subsequent sentences can also explain why it has been dep-
recated. The following are examples of @lepr ecat ed taglines:

@leprecated As of version 1.2, replaced by
Ext ensi onHeader Li st

Theinformation in a @lepr ecat ed paragraph has no special in-
ternal structure. A documentation comment may contain at most
one @lepr ecat ed tag.

It should be used to describe the purpose of a particular piece of
TTCN-3 code. It should contain a concise but complete descrip-
tion of the declared entity. The following are examples of @esc
taglines:

@lesc This type defines what a test packet
consi sts of.

@lesc SUT port nunber.

@esc Maxi mum duration a message will remain
in the network.
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@xception

@ny

@renber

The information in a @esc paragraph has no specia internal
structure. A documentation comment may contain more than one
@lesc tag.

This tag should only be used with signatures. It is used to provide
additional information on the exceptions thrown by the given func-
tion. The following are examples of @xcepti on paragraphs,
which may be used in documentation comments for declarations of
signatures:

@xception | ndexQut O BoundsException the
matrix is too large

@xception Fil eNot FoundException the file
does not exi st

The information in an @Xxcept i on paragraph should consist of
the name of an exception followed by a short description of the cir-
cumstancesthat cause the exception to bethrown. A documentation
comment may contain more than one @xcept i on tag.

Thistag may be used to associate images with a particular piece of
TTCN-3 code. The following are examples of @ ng taglines:

@nyg /ttcn3/doc/images/small.gif
@ng http://portal.etsi.org/ptcc/imges/
ptcc.gif

Theinformationinan @ g paragraph will be used to link to aim-
age. A documentation comment may contain more than one @ g

tag.

Thistag is used to document the members of records, sets, unions,
ports and component types. The following are examples of @rem
ber taglines:

@renber Extensi onHeader Li st Li st of
ext ensi on headers defined by RFC 2460.
@renber | pv6Port definition required for

Li bl pv6COTp type conpatibility.

The information in a @renber paragraph should consist of the
name of the member followed by a short description. For nested
definitions the dot notation should be used. A documentation com-
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@ar am

@ emar k

ment may contain more than one @renber tag. The usual conven-
tionisthat if any @renber paragraphs are present in a documen-
tation comment, then there should be one @renber paragraph for
each member of the respective TTCN-3 definition and the @em
ber paragraphs should appear in the order in which the members
are declared.

Note

Subsequent @renber paragraphsfor the same mem-
ber will be ignored.

Note
@renber tagsthat are not applicablewill beignored.

This tag is used to document the parameters of parameterized
TTCN-3 definitions. The following are examples of @ar am
taglines:

@aram | oc_User The nanme of user in the
specified realm

@aram | oc_password A known shared secret,
t he password of user of the specified
user nane.

Theinformationina@ar amparagraph should consist of the name
of the parameter followed by a short description. A documenta-
tion comment may contain more than one @ar amtag. The usu-
al convention is that if any @ar am paragraphs are present in a
documentation comment, then there should be one @ar ampara-
graph for each parameter of the respective TTCN-3 definition and
the @ar am paragraphs should appear in the order in which the
parameters are declared.

Note

Subsequent @ar amparagraphs for the same param-
eter will beignored.

This tag may be used to add additional information, such as high-
lighting a particul ar feature or aspect not covered in the description.
The following are examples of @ enar k taglines:

@emark Authorization was not requested as
expect ed.

@emark This function should not_ be called
if the MIC acts as a client.
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@eturn

Gee

@hor tdesc

The information in a @ emar k paragraph has no special internal
structure. A documentation comment may contain more than one
@ emar k tag.

Thistag should only be used with signaturesand functions. Itisused
to provide additional information on the value returned by the giv-
en function. The following are examples of @ et ur n paragraphs,
which may be used in documentation comments for declarations of
functions whose result type is not void:

@eturn The nunber of bytes received.
@eturn True in case of success, false
ot herwi se.

The information in a @ et ur n paragraph has no special internal
structure. The usual conventionisthat it consists of a short descrip-
tion of the returned value. A documentation comment may contain
at most one @ et ur n tag.

Thistag may be used to refer to other globally visible TTCN-3 def-
initions in the same or another module. The following are exam-
plesof @ ee paragraphs, which may be used in any documentation
comment to indicate a cross-reference.

@ee SIP_TypesAndConf.PX T2
@ee cal cul ateCredential s

Theinformationina @ ee paragraph may beused to link to the ref-
erenced TTCN-3 documentation. A documentation comment may
contain more than one @ ee tag.

It should be used to give a short description the purpose of apartic-
ular piece of TTCN-3 code that can be used in generated overview
documents. Thefollowing areexamplesof @ hor t desc taglines:

@hortdesc Registration group
@hortdesc Tests generation of |Pv6 packets.

Theinformationina@hor t desc paragraph has no special inter-
nal structure. A documentation comment may contain at most one
@hort desc tag.
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@i nce

@erdi ct

@ersion

This tag indicates the version of the module that a particular piece
of TTCN-3 code was added to that module. The following is an
example of a @i nce tagline:

@i nce 493.0. 1lbeta

The information in a @i nce paragraph has no special internal
structure. A documentation comment may contain a most one
@i nce tag.

This tag should be used to associate references to external files or
web pages with a particular piece of TTCN-3 code, e.g. a proto-
col specification or standard. The following are examples of @ur |
taglines:

@url http://ww.ietf.org/rfc/rfc3261.txt?
nunber =3261
@irl file:///D:/docs/ DTS- Tl PHON- 06021- 2. pdf

The information in an @ir | paragraph may be used to link to the
referenced file or web page. A documentation comment may con-
tain more than one @uir | tag.

Thistag should only be used with test cases, functions, and altsteps.
It is used to provide additional information on the verdict assigned
by the given test case, function, or altstep. The following is an ex-
ampleof a@er di ct paragraph:

@erdict fail MAC Address for test cleanup
coul d not be confi gured.
@erdict pass Registration successful.

The information in a @er di ct paragraph should consist of one
of the verdict values pass, fail, or inconc followed by a short de-
scription. A documentation comment may contain more than one
@er di ct tag. Theusua convention is that it consists of a short
description of the reasons for verdict assignment.

Thistag is used to state the version of aparticular piece of TTCN-3
code. Thefollowing isan example of a@er si on tagline;

@ersion 493.0. 1lbeta
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The information in a @ er si on paragraph has no special inter-
nal structure. A documentation comment may contain at most one
@er si on tag.
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Overview

Figure8.1. Overview of TTman
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As depicted on figure Figure 8.1, “Overview of TTman” above, TTman consists of 7 views, which build

E
the TTCN-3 Execution Management perspective‘!’. Each of those views deals with a specific aspect of

the test execution:

* The management view is the central view of TTman. It provides an interface for the user to select a
test suite and to start and stop the execution. All subsequent operations in TTman are relative to the

selected test suite.

» The properties view displays the properties of a selected element in the test management view. For
example, if atest caseis selected in the test management view, the properties view will display itsname,

its description, its verdict aswell as any other of its properties.

» The parameters view allows you to view and edit the module parameters.

» The TTCN-3 graphical logging view displays the traces from the test execution process in graphical

form.

e The TTCN-3textual logging view displays the same traces as the graphical logging view, but in textual

form.
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e Thetest dataview isused to display the data transmitted or received during test execution.

e Thedump view isused to display sent or received data as hex dump or as plain text.

There are three possibilities to open the TTman perspective:

ure 8.2, “Open the TTCN-3 execution management perspective’.

Double-click onan*. cl f file.

the TTCN-3 execution management perspective with right click”.

Figure 8.2. Open the TTCN-3 execution management per spective
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Select Window > Open Per spective > TTCN-3 Execution Management as depicted on figure Fig-

Right-clickonan*. cl f file, select Open With and then the TTworkbench TTman Figure 8.3, “Open
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Figure 8.3. Open the TTCN-3 execution management per spective with right click
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Using TTman

TTman provides a means for configuring, managing and executing a TTCN-3 test suite. Prior to loading
atest configuration, the managing activities have to be done on the Management View. After loading but
prior to executing the configuration the Parameters View allowsyou to edit the modul e parameters. During
the test execution process, the Properties View, the test console view and the Dump View display status
information and data as well as property values for selected elements, while the Graphical Logging View
and the Textual Logging View show detailed information about the current test run.

Test Campaign

Test configurations get stored in test campaigns. A test campaign represents a collection of test cases,
parameter settings and information about the test adapter to use. It contains neither test results nor test logs
(see dso the section called “Test Session”).

To create atest campaign, you havetwo options: Y ou can either create aDefault Campaign for your project
or use the start the test campaign wizard to create a custom test campaign that fits your needs.

Default Campaign
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A default campaign contains all test cases of the project's main module and, depending on which default
campaign action was used for generation, imported test cases or all test cases of all imported modules. All
test case properties (see the Management View section for details) are set to default values.

To alow the generation of a default campaign for a project, you must specify a main module and a test
adaptor (see the section called “General”). To actually generate the default campaign, you have to right
click on the project in development view, select the item "Generate Default Campaign” as shown in Fig-
ure 8.4, “ Generating the Default Campain” and then choose one of the two available actions. Only visible
test cases adds only test cases that are visible from the main module due to import statements, while Re-
cursively adds all test cases of all imported modules and their imported modules and so on.
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Figure 8.4. Generating the Default Campain
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Generate Defaulk Test Campaign

The default campaign's .clf file will be named <main module name>.clf and placed in the directory that
contains the main module or in the output folder of the project, according to the project settings.

1 Only wisible test cases
< Recursively

Properkies

The "Generate Default Campaign" actions are not only available for the TTCN-3 Project but also for
TTCN-3 files. In case one of the actions is applied to a TTCN-3 file, a default test campaign will be
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generated in asimilar way as for the project with the only difference, that the module from the specified
fileis used as root module.

Test Campaign Wizard

To create a custom test campaign, first start the test campaign wizard.

Figure 8.5. Starting the test campaign wizard
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H Fajl: 1] B Errar: 1]

At the first page you have to choose the folder that contains the test suite. Usually this will be the folder
of the TTCN-3 project. Then the new test campaign needs a name. If the property "Use test cases from
specified main module of the project” is activated, only test cases from the project's main module and its

imported modules will be shown in the next step, otherwise all test cases from all modules contained in
the project will be included.
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Figure 8.6. The test campaign wizard (first page)
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The second page of the test campaign wizard allows you to select thetest casesthat will be executed during
the test campaign execution. To put atest case into the area of test campaign on the right side;

» Double-click on the test case of choice, or

» Select the test case and push the > button in the middle.

If al available test cases should be included in the test campaign:
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» Double-click on test suite entry, or
* Push the >> button in the middle.

It is also possible to select multiple test cases by additionally using the CTRL key while selecting. The
selected test cases are put into the test campaign by simply using the > button.

If test cases have been selected for the test campaign, it is possible to change their order by selecting the
specific test case and pushing the up or down arrow button on the right side.

Selecting the checkbox labeled with "Use Control Part" in the lower left corner will advice TTman to load
the test campaign dynamically during the test execution depending on its verdicts.

Figure 8.7. Selecting test casesin the test campaign wizard
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Preconditions: The IUT Mode and IUT ready ta generate IPvE packets,
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[~ Use Control Part
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On the third page you can set test case properties. They also can be edited in the Management View; see
there for a detailed description.

156



Using TTworkbench TTman

Figure 8.8. Setting test case propertiesin thetest campaign wizard
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The fourth page of the test campaign wizard alows you to select the adapter that will be used by thistest
campaign. For details see the Setting the Test Adapter section.
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Figure 8.9. Setting the test adapter in the test campaign wizard
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Meta Campaign

A meta campaign can be used to manage the automatic execution of different test campaigns. It basically
does the same with single test campaigns that a test campaign does with single test cases: It alows the
user to define an order in which the campaigns get executed and it allowsto set parameters.

Meta campaigns get handled in the Meta Campaign View and created in the Meta Campaign Wizard.

Meta Campaign Wizard

To create ameta campaign, first start the meta campaign wizard.
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o | E‘\

Figure 8.10. Starting the meta campaign wizard
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Test Campaign

At the first page you have to choose the location where the meta campaign shall be saved. To complete

thiswizard page, you aso have to choose a name for the new meta campaign.
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Figure 8.11. The meta campaign wizard (first page)
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The second page of the meta campai gn wizard allowsyou to sel ect the test campaigns that will be executed
during the meta campaign execution. Y ou can use test campaigns from different projects for your meta
campaign. To put atest campaign into the area of selected test campaigns on the right side:

» Double-click on the test campaign of choice, or
» Select the test campaign and push the > button in the middle.

It is also possible to select multiple test campaigns by additionally using the CTRL key while selecting.
The selected test campaigns are put into the meta campaign by simply using the > button.

If test campai gns have been sel ected for the metacampaign, it is possibleto changetheir order by selecting
the specific test campaign and pushing the up or down arrow button on theright side.

After choosing thetest campaigns, you can either chooseto select propertiesfor the sel ected test campaigns
in the next wizard page or push the Finish button and thus use default values for the properties. Y ou can
also change them later in the Meta Campaign View.
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Figure 8.12. Selecting campaignsin the meta campaign wizard
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On the third page you can set test campaign properties. Theses are the same that can be edited in the Meta

Campaign View.
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Figure 8.13. Setting test campaign propertiesin the meta campaign wizard
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Setting the test adapter

Thetest adapter that is used by atest campaign during execution can be set by choosing the Set test adapter
after right-clicking on the test campaign in the Management View.
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Figure 8.14. Setting the test adapter in the Management View
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On the Test adapter configuration page, you can either use a test adapter that comes with the selected
project or one of the adapters that are included in TTworkbench. For a project-specific test adapter, you
first have to choose the .jar file that contains the adapter and then select the test adapter class. For a built-
in test adapter, you have to choose one of the adapters in the drop-down list. If you select the built-in
PluginTestAdapter, you can continue the dialog by specifying the plugin adapter's details.
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Figure 8.15. Selecting the test adapter
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On the Plugins configuration page, you can configure which TT3 runtime plugins have to be used by the
PluginTestAdapter. The edited configuration can be saved either in a file named taconfig.xml located in
the project root directory by chosing Default on the bottom of the page or at another location by choosing
adifferent file using the Browse... button.

The codec plugins that have to be used can be configured on the initially displayed Codecstab. Using the
buttonslocated on the right side, different codec configurations can be added, edited or removed. Pressing
the 'Add..." or 'Edit..." buttons, a new window is opened allowing you to choose the codec plugin and the
encoding name the plugin is assigned to. The default codec can be configured using the checkbox in the
codec configurations list.
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Figure 8.16. Configuring the codec plugins
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On the External functions tab page you can configure the externa function plugins. External function
plugins can be added and removed using the two buttons at right.
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Figure 8.17. Configuring the exter nal functions plugins
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The port plugins are configured on the 'Ports' tab. On the top side of the page, port plugins can be added to
or removed from the configuration. A new window is opened when the ‘Add..." button is pressed. Within
this window a port plugin can be chosen. It is possible to define a port plugin to be the default one, i.e.
this plugin is used for al ports that are not covered explicitly by other plugins. The default port plugin
can be selected in the same way like the default codec, by using the checkbox in the port plugins list.
On the bottom side, you can configure the list of port types the configured port plugin is responsible for.
By pressing the 'Add..." button, you can choose a system port type from the list given in the new window
that is opened.
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Figure 8.18. Configuring the port plugins
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In addition to the built-in SUT action implementation, additional custom SUT action plugins can be con-
figured on the 'SUT action' page.

In case test case having parameters have to be started directly not from the control part, a test case pa-
rameter server is needed. Such test case parameter server plugins can be added to and removed from the
configuration on the 'TC parameters servers page.

The parameters specific for each configured runtime plugin can be edited on the test adapter parameters
configuration page. The parameters are grouped by the plugin category and within each category by the
plugin identifier. The parameter values can be edited directly in the 'Vaue' table. The values for the pa-
rameters may be either literal values (e.g. 5001 as a port name) or module parameter references (e.g.
$H PARAM_SUT_ADDRESS}). For module parameter references content assistance is provided and can
be activated by pressing CTRL +Space during editing.

In addition to the global parameters, for port plugins it is possible to define separate parameter sets for
different port instances. This can be done by right clicking on the port plugin identifier and choosing the
menu item 'Add parameter set'. Selecting this action, a new window is opened where you can select the
system port name (content assistanceis provided by pressing CTRL +Space during editing). Such aspecific
configuration can be deleted by right clicking on the port name in the parameters table and choosing the
according option. The values for all parameters can be restored to the default values by using the button
Restore defaults on the bottom side of the page.
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Figure 8.19. Configuring thetest adapter parameters
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Management View

Figure 8.20. Management view
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The management view can be wused to load and execute the test cas
es from a test campaign. It contains a most one test campaign a a time
To reload a loaded test campaign, click on the Reload Test Campaign button

Iy
i

To unload it, click on the Unload Test Campaign button
7

The test cases (shown as children of the module) have properties which can be viewed and edited in the
2nd to 4th column of the Figure 8.20, “Management view”. The "Runs" property regulates how many
timesinarow thetest case will be executed. With "Failure Action" you can define what happens, if thetest
case finishes with the verdict "fail". The options are to "STOP" the campaign execution, to "CONTINUE"
without special treatment or to re-execute the test case, if "RETRY" is chosen. In the latter case, the
"Retry" property specifies how many times the test case gets re-executed, until the campaign execution
gets continued.
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Aschildren of thetest casesthe finished test runsget displayed - named asthetimestamp of their execution.
Y ou can change the timestamp format by clicking on the clock symbol in the menu bar of the management
view.

In the bottom section of the management view, execution statistics are displayed. To disable this section,
select the menu of the management view and choose Execution Statistics. Y ou can reenable them the same

way.

To filter the displaying of test cases based on their verdicts in the Management View, in the menu of the
Management View select Verdict Filter. A dialog will pop up and the verdicts can be chosen.

Figure 8.21. Verdict Filter

& verdict Filter X|
Display Follawing verdicks:
Yerdick
i
Fail
Inconc Select All
Errar
none Deselect Al
Restore Defaults apply |
o, Zancel |

Clicking on the campaign name (highlighted by the green C icon) will display the campaign properties
together with status information in the properties view (see Properties View). Clicking on atest case will
display information about the selected test case.

Test Case Execution

Note

To execute test cases, a test campaign must exist. If you didn't create one or specified a
default test campaign, you should do this now (see the section called “ Test Campaign™).

First you have to import the test campaign. The test suite will be loaded now.
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Figure 8.22. Importing a test campaign
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The management view also enables the user to export the loaded test campaign by choosing Export Test
Campaign from the Export Files menu of the management view's menu bar. The actual test campaign is
then exported to a campaign loader file (*. cl f ) which of course can be imported again later.

After successfully loading the test campaign, the user is able to execute the test casesin the test campaign.
If the campaign is not configured to use a control part, atest case or a set of test cases has to be selected

for the execution. To execute atest case:

» Double-click on the test case, or

* Click on the Execute button provided by the context menu, or

!I t Test Sessi
Test Case mpart fest sessien il Retries
Import Log

Jd | ]
u Total: a ®Eyxecuted: O

I~ Mone: ] B pPaeg: ]

I Incondusive: 0 u Fail: a

B Error: K]

* Click on the Execute button in the management view's menu bar

If al test cases of the test campaign or a control part are to be executed:

» Double-click on test suite entry, or

» Select the test suite entry, click either on the Execute button from the management view's menu bar as
shown in Figure 8.23, “ Start a test case from the menu bar” or on the Execute button from its context

menu asillustrated in Figure 8.24, “ Start atest case from the context menu ”.
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Figure 8.23. Start a test case from the menu bar
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Figure 8.24. Start atest case from the context menu
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Note

On most machines a personal firewall is running. Sometimes the security options are too
high so TTworkbench is not able to communicate. Please make sure that your security level
is not too high, or create exception rules for it. For further instructions please refer to the
users guide of your security software.

Test Session

A test session represents atest campaign and all current test results and respective test logs. Test sessions
can be saved and resumed via exporting and re-importing.

To export atest session choose Export Test Session from the Export Files menu of the management view's

menu bar. To import a test session choose Import Test Session from the Import Files menu of the man-
agement view's menu bar.

Figure 8.25. Importing a Test Session
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Test Log

For each test campaign executed with TTman, atest log gets created, containing all the events generated
by the execution process. It is possible to import and export log files from and to the file system. The log
filefor atest log will be saved file asazipped file (*. t | z) and stores al generated logging information
together with the test campaign file that was used for the respective test run, including the current setting
of the module parameters. The location of thefile can be specified after clicking on the Export Files button
on the Management View's menu bar and selecting Export Log
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Note

The tlz-file can be unzipped into the pure log file and a test campaign file.

The user can import atlz-file to review the test execution process by using the Import Files button on the
Management View's menu bar and selecting Import Log. It isalso possible to load old log files (* . | 0g).

It isalso possible to export the log in a human readable form by clicking on the Export Files button on the
Management View's menu bar and selecting Export Plain-Text Log. After selection alocation, a. zi p
archive gets stored that contains both the according . ¢l f anda. t xt file. Thelatter contains the current
log formatted to be easily readable outside of TTworkbench. Thisfunctionality also is accessible by using
the according entry in the log's context menu in the Management View.

Test Report Generation

TTman supports the generation of test reportsin HTML, PDF, Excel, or Word format. The Excel format
isan XML file that can be opened with Microsoft Office Excel 2003 and later versions as well as with
OpenOffice2.0. TheWord format isalso an XML filethat can be opened with Microsoft Office Word 2003
and later versions. To do so, start thetest report generation wizard by clicking the Create Test Report button

On the Report Source page, you can choose between generating test reports only from the in the Manage-
ment View selected test cases of the current test case run, from the complete current test case run, or from
apreviously exported log file.

174



Using TTworkbench TTman

Figure 8.26. Selecting the data source for the Test Report
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Lo File:

|
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The Report Destination page allows you to select a destination directory, atest report file name, and the
type (HTML, PDF, Excel, or Word) of the generated report. The directory and the report name get saved
and used as default values the next time you generate a test report for the same project.

The option Include Graphical Log setsif an image will be generated and saved in the test report directory
for each test case. In the test report, the test case name will be linked to the correspondent image file.

The option Open Report after generation (if viewer installed) can be used to set if the test report opens
automatically in an appropriate viewer after its creation. For PDF, Excel, and Word reports, an appropriate
viewer has to be installed.

With the option Send Report as E-mail, you can enforce the sending of the generated test report as e-mail.
Before enabling this option, it hasto be ensured, that the Emailing Preferences are set correctly.

If the option Use global Test Report destination is set, destination directory and report name get used
as default values the next time you generate a test report, regardless from if it is generated for the same
project or not.
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Figure 8.27. Settingtest report type and destination
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The Report Filter and Sorting Options page allows you to define which test cases shall be included in the
report depending on their verdict by checking or unchecking the checkboxes at the left. With the Sorting
Criteria box, you can specify how the test cases shall be sorted in the test report. If you set it to Use the
verdict's alignment to sort the test cases, you can define the resulting order by rearranging the verdicts on
the left by using the Up and Down buttons.
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Note

Neither filtering nor sorting are available for XML test reports yet.
Figure 8.28. Setting filtering and sorting options

‘._'-:j:l:real:e Test Repork x|

Report Filter and Sorting Options
Specify the filkering and the sorting options
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| Werdict -
Pass
Inconc D
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(7) = Back Mext = Eimish Cancel

On the Tester Properties page, you have the possibility to enter a report date, report number, company
name, test lab, and system under test (SUT) that get included in the report.
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Figure 8.29. Tester Properties
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Campaign Name
Campaign File

Test Adapter

Class
File Mame

Modules

Hame
File Mame
FPackage

Marme
File Mame
Fackage

SIP_RFC3261_Eval
SIP_RFC3261_Evalz.clf

cam testingtech tten tri. SipMist. SIP3261 _TestAdapter

TTsuite-SIPEtsijar

SIP_CallCaontral
SIP_CallControl jar

SIP_Registration
SIP_Registration jar

2007-08-19132:38:19.481
2007-08-1913:28:35.728

SIP_CallControl SIP_CC_TE_CE_Y_001

Ensure that the IUT on receipt of an INVITE request,
sends a Success (200 OK) or a provisional {101-199)
response.Preconditions; IUT can behave as User
Agent serverReference: 8.2 [1],13.3.1.1 [1], 8[1]

2007-08-1913:38:36.222
2007-09-1913:38:40.108

SIP_CallControl SIP_CC_TE_CE_V_002

Ensure that the IUT on receipt of an INVITE request
with a Request-LIRI setwith a scheme that it does not
support, sends a Unsupported URI scheme (416
Unsupported URI scheme) response.Preconditions:
IUT can behave as User Agent serverReferencea:
8.2.21 1]

2007-08-19132:38:40.331
2007-08-19 13:38:47 467

SIP_CallControl SIP_CC_TE_CE_V_0032

Ensure thatthe IUT on receipt of an INVITE request
with a Request-UR| setwith an address that it does
not accept sends a Mot Found (404 Mot Found)
response. Preconditions: IUT can behave as User
Agent serverReference: 8.2.2.1 [1]

fail

2007-08-1913:38:47.745
2007-08-1912:28:56.074

SIP_cCallControl SIP_CC_TE_CE_v_004

Ensure that the IUT on receipt of an INVITE request
with a Timestamp header, when it answers with a
pravisiohal response Trying (100 Trying), seta
Timestamp headerwith same timestamp value and
aptional an increased delayvalue in its

response. Preconditions: IUT can behave as User
Agent serverReference:; 8.2.6.1 [1], 8[1]

fail

2007-08-19 132:28:56.403
2007-08-1913:39:03.173

SIP_CallControl SIP_CC_TE_CE_V_005

Ensure that the IUT on receipt of an INVITE request
including an Expires header setto 0, sends a Request
Terminated {487 Request Terminated)
responsePreconditions: IUT can behave as User
Agent serverReference: 13.3.1 [1]

fail

2007-08-1913:39:03.405
2007-08-1913:39:09.029

SIP_CallCantral SIP_CC_TE_CE_V_006

Ensure that the IUT on receipt of an INVITE request
including no message hody, includes in its first 2w
response an initial offer session
description.Preconditions: IUT can behave as User
Agent serverReference: 13.2.1 [1],13.3.1 1]

2007-08-1912:29:09.235
2007-08-1913:39:159.337

SIP_CallControl SIP_CC_TE_CE_V_007

Ensure that the IUT on receipt of an INVITE request
including an initial offer session description in its
message body, includes the answer in its first 2xx
response a session description.Preconditions: IUT
can behave as User Agent serverReference: 13.2.1 [1],
13.31 [1]

2007-08-1913:39:15.609
2007-08-1912:239:22 206

SIP_cCallControl SIP_CC_TE_CE_¥_D08

Ensure thatthe IUT on receipt of an INVITE regquest
including a message body with a Content-Disposition
header not setto sessionvalue, includes in its first 2
response an initial offer session
description.Preconditions: IUT can behave as User
Agent serverReference: 13.2.1 [1],13.3.1 1]

2007-08-19132:29:22.435
2007-08-1913:39:28.141

SIP_CallControl SIP_CC_TE_CE_Y_009

Ensure that the IUT on receipt of an INVITE request
including a Content-Language header value that it
cannot understood and a Content-Disposition header
including a handling setto"optional®, includes in its
first 2 response an initial offer session
description.Preconditions: IUT can behave as User
Agent serverReference: 13.2.1 [1], 13.3.1 [1], 20011 [1]

2007-08-1913:29:28.604
2007-08-19132:29:45122

SIP_CallCaontrol SIP_CC_TE_CE_Y_010

Ensure that the IUT on receipt of an INVITE request
including a Content-Language header value that it
cannot understood, a Content-Disposition header
including a handling empty, sends an Unsupported
Media Type (415 Unsupported Media Type) response
with an Accept header that lists the types of all hodies
it understands. Preconditions: IUT can behave as Lser
Agent serverReference: 13.2.1 [1],13.3.1 [1], 20011 [1]

fail

@ Copyright Testing Technologies IST GmbH 2001-2007
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Meta Campaign View

Figure 8.31. Meta Campaign view
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(9 C\workspace?\ProtocolExamplelExtendedProtocalExample.clf 5

The meta campaign view is the place where meta campaigns get displayed and where you
can set the properties for each included test campaign. Here you also can load and ex-
ecute your meta campaigns (the view contains at most one test campaign a a time).
The entries of the currently loaded meta campaign are displayed in the according to
their structure. To unload the meta campaign, click on the Unload Meta Campaign button

7

The test campaigns (shown as children of the module) can be set to run multiple times. This property can
be viewed and edited in the 2nd column of the Figure 8.31, “Meta Campaign view”.

As children of the test campaigns the finished campaign runs get displayed - named as the timestamp of
their execution.

Meta Campaign Execution

Note

If you didn't create a meta campaign yet, please use the Meta Campaign Wizard to do so.

First you have to import the meta campaign.
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Figure 8.32. Importing a meta campaign

.~ { o |
Managermenk Yigw m Eq EEI Test [a

* | o o EL - = "| ‘ Expected T

Test Campaign

£
Impork Log k

The meta campaign view aso enables the user to export the loaded meta campaign by choosing Export
Meta Campaign from the Export Files menu of the meta campaign view's menu bar. The meta campaign
then gets exported to a meta campaign file (* . ntf ) which of course can be imported again later.

After successfully loading the meta campaign, the user is able to execute it by clicking on the Execute
button in the meta campaign view's menu bar. After doing so, the campaigns get loaded and executed in
the order that you defined while creating the meta campaign.

Meta Campaign Log

While executing a meta campaign, a meta campaign log gets created, containing al the single test logs
that were generated while executing the single test logs. To view a log, you have to select the specific
test run (test runs are diplayed as children of the respective test campaign) and choose Import Log from
the context menu. Now the test campaign's log data gets displayed by the Management View and can be
viewed, imported and exported. It is possible to import and export a meta campaign log file from and to
thefile system. Thelog file for ameta campaign log will be saved asazipped file (*. t | z) and stores all
the single log files for the executed test campaigns together with the meta campaign file that was used for
the respective test run. The location of the file can be specified after clicking on the Export Files button
on the meta campaign view's menu bar and selecting Export Log.

Note

The meta campaign .tlz-file can be unzipped into the meta campaign file and the single log
files of each contained test campaign.

The user can import a tlz-file to review the meta campaign execution process by using the Import Files
button on the meta campaign view's menu bar and selecting Import Log.

Parameters View

The parameters view contains a tabl e displaying the module parameters of the currently loaded campaign.
It is possible to change the current value of a parameter here.
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Figure 8.33. Parametersview

B Parameterview X Properties Wiew = EP
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Parameters of a structured type can be edited by using the context menu entry Open message building
system. This opens the module parameter editor, which is based on the Template Wizard, but adds a list
of all module parameters at the left side. By selecting a parameter its current content gets displayed in the
middle and can be edited.

Parameters of a basic type can be edited either inline by simply clicking on the value or like structured
type parameters by using the module parameter editor.

Note

Currently the module parameter editor still contains the template parameters section of the
Template Wizard though it is disabled. Y ou can safely ignore that section.

Figure 8.34. Module Parameter Editor

!g:JMessage Building System for Module Parameters | m] 4
Available Test Cases

.- @ MUMBER_OF_PTCS 2 B s

@ ussURL E-B ol Parameters
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file 1= "{TTCN-3_Example/dinolist, xml" Edit |

e gf datapravider

: protocol ;= "fepi )" Remave |
< host 1= "lacalhost" 3
Lo F Flle 1= "readme.bxt" il
[ Walug
* value © Refersnce (" FreeText Edit Comment
 omit. € amyoromit £ Ay | unchanged
[ Type:
Type Name DinoListTest, urlType
Type Class record
Optional no
(Zanstraints
™| Ao wildeards. W) show unchanged fields

If values of module parameters have been changed, the user gets asked whether the campaign loader file
should be saved before loading a new module or exiting TTman.
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Properties View

Figure 8.35. Propertiesview
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[=] Test Adapter
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File iy TA. jar
Description
=l Parameters
LOCAL_PORT_MUMBER, BOG0 Declared in module ExtendedProtocolExample
REMOTE_IP_ADDRESS "127.0.0.1" Declared in module ExtendedProtocolExample
REMOTE_PORT_MUMEBER. 6061 Declared in module ExtendedProtocolExample
<] | |

The properties view (Figure 8.35, “Properties view” ) contains a table displaying the properties of each
selected entry in the management view. All properties are continually updated at all stages of the test
configuration and during the execution process.

Textual Logging View
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Figure 8.36. Logging View

-
TTi_M-3 araphical Logging | Console

| Time | Message
12:46:37.953  Starting tesk case 'ProtocolExample. ko'
12:46:38.000  Creating test component TTC'
17:46:38.015  Creating test component 'SYSTEM'
12:46:38.031  Started test component #MTC with behaviour ‘ProktocolExample, ke’
12:46:38.062  Test case .t started
12:46:38.078  Mapped porks AMTC. mkcPort <- > #5YSTEM. swskemPart
12:46:38.093  Component MTC sending message
12:46:38.125 Enqueued message ab #MTC. mbcPort
12:46:38,.140  Timer MTC. localkimer 3.0) skarted
1Z:46:38.196 | Message received at #MTC, mbcPort matches
12:46:38.234  Timer MTC, localkimer (0.094) skopped
12:46:38.265 | Set verdick ‘pass' For component TTC
12:46:38.296  Unmapped ports #MTC. mbcPort <-= #5YSTEM, swstemPort
12:46:38.312  Test case kerminated with verdict 'pass’
12:46:38.406  Test component #MTC kerminated with verdict 'pass'
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As depicted in Figure 8.36, “Logging View”, the logging view displays all the logs and traces collected
during the test execution. This can be performed on-line or off-line, depending on the user's preferences.

Events can be copied in a textual form to the system clipboard by using the event's context menu. The
command Copy Event to Clipboard formats the event detailsin a human readable way, while Copy Event
as XML to Clipboard providesthe plain TLI XML data. It is also possible to export the whole textual log
in human readable form (see the section called “ Test Log").

For certain types of log events, the user can view details of the data contained in those events by dou-
ble-click on their entry in the logging view. If the log event corresponds to a matching or non-matching

event upon receiving a message, both the expected template and the actually received data structure are
displayed in the data view. The data view, if not yet opened, will be opened automatically.

Note

Please mark that specific TLI log events are currently not supported by TTworkbench (see
Language Features for details).

Thetextual logging view supportsthe View TTCN-3 Source feature. If thereisan event with acorrespond-
ing statement in the TTCN-3 code it is possible to go directly from the logging view to its declaration.
There are three ways to perform this action:

» hold SHIFT key pressed and l€eft click on the logging event

* right click on the logging event and choose "View TTCN-3 Source"

* select thelogging event and hit F3 on your keyboard
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Figure 8.37. View TTCN-3 Source
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Tirme | Message
13:11:02,315 Starking test case 'ProkocolExample, k'
13:11:02.443 Creating test component MTC
13:11:02.451 Creating test component 'SYSTEM
13:11:02.457 Starked kest component #MTC with behavior 'ProtocolExample. b
13:11:02.577 Test case 'tc' started
13:11:02.597 Mapped ports #MTC.mbcPaort <-= #3YSTEM.swstemPort
131102628 Camponent MTC sending message
131102647 Engueued message at #MTC.mbcPort

13:11:02.656 Timer MTC localtimer (3.0) skarbed - —
Yiew TTCH-3 Source

I311:02,679 Message received at #MTC. mbcPort MY :

13:11:02.680 Timer MTC lacaltimer (0.012) stopped | Cispiay Address

13:11:02.681 Set verdict pass’ For component T COPY Event ko Clipboard
13:11:02.733 Unmapped ports #MTC. mtcPort <-= #  Copy Event as XML ta Clipboard
13:11:02.741 Test component AMTC terminated with verdict 'pass’

Time Stamps

Thelogging view provides three options to display time stamps of received log events. The options are;
» Time of day (default)
» Seconds since previous event

 Seconds since beginning test case

Using Filters

The logging view provides a set of mechanisms for filtering the logs, in order to limit the amount of log
output. The following criteria can be used for the filters:

¢ Component name

e Log event type

Graphical Logging View
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Figure 8.38. Graphical Logging View
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In addition to thetextual logging view (Textual Logging View), TTman supportsagraphical logging view.
It displaysthe relevant logs and traces collected during the test execution as symbolsin aclearly arranged
diagram. The test case name can be found in the top left corner of the graphical logging view.

Messages and Match/Mismatch symbols will be selected together to know easily which elements are be-

long to each other.

Messages and Match/Mismatch symbols can be selected to get more details, listed in the Data View (the
section called “Data View").

Symbols

The graphical logging view provides the following symbols:

* Instance: the ID nameis located above the instance, the component type beneath
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MTIC
mkc

Message: the port operation and message type is |ocated above the message

send commonPacket

Port name associated with the sending or receiving message
mbcPort |
Start Timer: starting timer with timer name and duration (in sec)

—>¢ localtimer{3.0}

Stop Timer: stopped timer with timer name and stop time (in sec)

—localtimer{D.04)

Timeout Timer: timeout of atimer with timer name

= mtcTimer

Match: a previously received message matches; datatypeis given after it

[ makch JcommonPacket

Mismatch: a previously received message mismatches; data typeis given after it

[ mismatch|commonPacket

Log: alog comment

|~.fer|:|i|:t: pass

Log Event: can be pass, fail, inconc, none or error

Cpass >
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e Verdict is pass

pass

* Verdictisfail

» Verdictisinconclusive

inconc

nane

<
Q
o
Q
=
>
o]
>
o

» Verdict iserror; alog statement with the reason is given above the verdict error

| by zero

I User Action Required

s
8

Zooming

The graphical view can be zoomed in and out by wusng the zoom buttons

i~ L
..\_-!-

o &

an

iy

_..-;"

or aternatively by selecting a value between 50% and 400%.

Export Graphic as Image

Print

It is possible to export the graphical logging view as a JPG image. Therefor left-click on the

iz

icon in the graphical logging view and enter afile name.

It is also possible to print the graphical logging view. Therefor left-click on the print icon

=
in the graphical logging view.

Note

Printing in Eclipse under Linux is a known problem (printing in Eclipse on GTK has not
been implemented yet).
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Time Stamps

The graphical logging view provides four options to display time stamps of received log events. The

available formats are:
* None

» Time of day (default)

» Seconds since previous event

* Seconds since beginning test case

Using Filters

The graphical logging view provides the filtering of 1ogs, in order to limit the displayed symbols.

Pressing

-+l

S

the

filter

button

will popup aselection menu, whereto filter thelogging events and to enabl e or disablethefilter mechanism.

Data View

Figure 8.39. Data View
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o octetstring - packetData 10101010 o octetstring  packetData 10101010

Tirne:10:15:59,935

The Data View contains two table trees. Theright side showsthe received or transmitted value, structured
as atree according to the value's type. The left side contains the data template given in the corresponding
receive operation or nothing, if itisasend operation. When one or more lines on the template table tree are
selected, the corresponding data lines at the received data tree get marked, too, and vice versa. By using

the = button, you can switch the User Type columns on or off. The B button allows you to display an
additional column that shows integer values in hexadecimal format.

The data view can be used to compare the received data with the expected template. Data that does not
match the expected template, is highlighted as shown in Figure 8.40, “ The received message does not
match the given template ”.
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Figure 8.40. Thereceived message does not match the given template

-~

EEI Test Daka View &3 _| Dump 'u'iew\l

-

m oy T O

Expected TTCH-3 Template

Data

Lser Tvpe | Mame | Yalue |

Lser Tvpe | Mame | Malue |

5] M commonPacket

o octetstring  packetlength 0004
& actetstring  packetData 10101010

Tirne: 10: 1501 344

5 M commonPacket

o octetstring  packetlength 0004
&F actetstring  packetData 10101010

Dump View

The dump view can be used to display outgoing and incoming data as plain text, as hex dump, as XML or
other custom implementation. It is activated on selection of a send or enqueue event in the logging view.
By default, the sent or received datawill be displayed as plain text Figure 8.41, “Dump view interpreting
theinput astext”. The user can switch between the different presentati ons formats by selecting another tab.

Figure 8.41. Dump view interpreting the input astext

EF Test Data Wiew [ ] Dump view 52

- = H

3IP/2.0 180 Ringing
Via:
Content-Length: 0

Contact: <2ip:127.0.0,1:5060>
Call-ID: 5024f127.0.0.1
C3eg: 11 INVITE

Server:
To:

SJphones1.60.28% (3J Labs)

H

SIP/2.0/UDP 127.0.0.1:5061;:branch=z9hG4hKE5399

From: TE3TERl<sip:dbolltestingtech.de>;tag=Z652

runknown<zip:dbol 192 . 1658.589. 76> cag=

1421723439392

ETEX'ZIE Hexl@XMLl
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The hex mode is shown in Figure 8.42, “ Dump view interpreting the input as hex” .

Figure 8.42. Dump view interpreting the input as hex

EE' Test Data Wiew | | Dump Yiew 532 ¥ =0
oooooo0: 5349 502f 322Ze 3020 3138 3020 5263 Ged7? 3IP/Z2.0 180 Ring ‘:J
gooo010: &696e &70d 0abe 6961 3a20 5340 EQZ2f 32z2e ing..Via: 3IP/z.
oooo0z0: 302f 5544 5020 3132 372e 302e 302e 313a 0/UDP 127.0.0.1:
oo00030: 3530 3631 3kez2 7261 6edd 633d 7a3d 6347 5061 :branch=z9hG
goooo40: 3462 4kb35 3339 3904 Ozad43 6fce 7465 ge74 4hE5300, . Content
ooooos0: 2di3c 656e 6774 683a 2030 0d0a 436f ce7d —Length: 0..Cont
oooo0s0: 6163 743a 203c 7369 T03a 3132 37Z2e 302Ze act: <sip:127.0.
goo0o070: 302Ze 313a 3530 3630 3e0d Ozd43 6léec eo2d O.1:5060>,.Call-
ooo000s0: 4934 3a20 3530 3234 4031 3237 2e30 2e30 ID: 5024@127.0.0
oooo090: Ze3l1 0d0a 4353 6571 3a20 3131 2049 4eb56 .1..C8eqg: 11 INV
Oo000s0: 4954 450d Oad6 726f 6dis 2054 4553 5445 ITE..From: TESTE
ooo000k0: 5231 3e73 6970 3ac4 626f 3140 7465 7374 Rl<sip:dholitest
oo000c0: &696e 6774 6563 68Ze 6465 Je3bh 7461 673d ingtech.de>;: tag=
gooood0: 3236 3532 0d0s 5365 7276 6572 3a20 E53da 2652 . .%erver: 5J
o0000e0: 7068 6f6e 652f 312e 3630 Z2e32 3839 6l20 phone/1.60.258%a
ooo0o0£0: 2853 4820 4c6l 6273 2904 Oab4 6f£f3a 2022 [3J Labs)..To: ™
gooo100: 756e cbhee 6£77 EeZZ2 IoV3 6970 Iacd 626L unknown<zip:dbo
ooo00110: 4031 3932 2e3l 3638 Z2e38 392e 3736 3Jedbh B19zZ.168.89.76>;
oooo1z0: 7461 673d 3134 3231 3732 3334 3339 3339 tag=142172343939
ooooiz0: 3204 0a0d Oa e
-
g of
[T] Text [ Hex [ [ m |

Another useful mode for XML based communication protocols is shown in the next figureFigure 8.43,
“The Dump view interpreting the input as formatted XML with highlighting.” .
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Figure 8.43. The Dump view interpreting the input as formatted XML with
highlighting.

EE' Test Data Wiew | | Dump Yiew 532 ¥ =0

o o o ol o ol e ol e el e el e e ol e e el e Ol el el e O ol AI

-
<dinolist>
<dinosaur:>
<namerArgent inosaurus</ name >
<len>35 m</ len>
<massr80 tonnes</mass>
<timerAlbian to Cenomanian</times
<placerirgentina</place>
</dinosaur:

<dinosaur:>
<namerBrachiozaurus</ name >
<len»Z2 m</ lens
<massr30 tonnes</mass>
<timerKimmeridgian</times>
<placexPortugal</places
</dinosaur>

<dinosaur>
<namerCarcharodontosaurus</ name>

<len>8 m to 14 m</len> -
J - ' | o

==

[T] Textl @ Hes E WL

Preferences

TTman

TTman provides a preference page for configuring different properties. These properties include:
» Behavior of test campaign execution

» Support of online logging (during the test execution logging will be displayed immediately in the
TTCN-3 logging view) and graphical logging

» Debug level of TTman
* Information to be included in test reports
e TTthreeplugins

» Mail settings to send test report as e-mail
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Run

Figure 8.44. Complete test case execution is set by default

!!;j:Preferences — | Ellil
|I:y|:ue filter kext TTman o - =
(- General TTman Settings (TTthreeRuntime +1.4.11 build 2008.03.13,20,38)
- Ant
- Help Run | Debug |
-- InstallfUpdate
-- Java [ Reset all test case verdicts and delete all logs befare kest execution
G- Plug-in Development [ Stop the test execution immediately in case of a test case verdick ERROR
- FunDebug
" Team I 0 3: millisecs pause between each test case
[=- TTCH-3
G- CLEditar
TT3Plugins —Relnad Test Campaign After Compilation
t © always € Mever % Prompt

L TTthres

%M argurments

I Ol

[ Use M argurnents

Restore Defaults | Apply |

(7 ok I Cancel |

Itispossible to reset all test case verdicts before test execution by checking the respective box.

If you want the test campaign execution to stop automatically after a test case has been completed with
verdict error, you have to select the checkbox in the run tab. The default behavior is the execution of the
complete test campaign independently of any test case results Figure 8.44, “ Complete test case execution
isset by default”.

If you want the execution to pause between each test case, the duration of the pause can be determined
on thistab.

In the Reload Test Campaign After Compilation section, you can define how TTman behaves when you
compile atest suite that is currently loaded. By setting this option on Prompt, you get asked by TTwork-
bench how to behave everytime this situation occurs.

The VM arguments editor allows you to set command line arguments that you need to be set in the Java
Virtual Machine while executing test cases. The Use VM arguments checkbox allows you to easily enable
or disable your personal VM settings.

193



Using TTworkbench TTman

Debug

The user can specify different debug levelsfor TTman. Defined levels are debug, info, warning, and error.

By default, the error level is selected Figure 8.45, “Error debug level is set by default”.

Figure 8.45. Error debug level is set by default

& Preferences - O] x|
ftype filter text TTman -
& General TTman Settings (TTthreeRuntime v1.4. 10 build 2007, 12.04.21.30):
- Ant
& Help Run  Debug
-- InstallUpdate
" Java —Verbosity level
[+ Plug-n Development  info
-- Run,Debug
- Team " warning
B TTCN-3 & error
- CLEditor
- TT3Plugins v Enable Java Debugger
EIg TTMan ¥ Enable TTCN-3 Debugger
[+ TTthree
W Prevent Java Debugger from suspending on uncaught exceptions
Restore Defaults | Apply
(7 OK I Cancel

Thus, only errors will be displayed in the output Console Figure 8.46, “An error displayed in the output

Consol€e’.

Figure 8.46. An error displayed in the output Console

TTCH-3 Logging NS 0.4

TTworkbench Management Console

G|t 250

A

13:258:46:073: [ERROR]: Error while loading test systewm: Could not load TTCHN-3 module! Hod'ﬂ
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The other entries on this page belong to TTdebug. Their meaning is explained in the TTdebug preferences
section.

Logging
General

It is possible to disable the online logging for a better performance. To do this, please use the respective
radio button.

Figure 8.47. Onlinelogging issupported by default

E.._'-::Preferences _ IDIiI
I kype filker bexk Logging = =
" General TTrnan Logging Configuration:
- Ank
.. Connectivity General | Generation I Textual I Appearance
-- Help Logging Mode
- Install{Update & online O OFfline
-- Java
- Flug-in Development ~Remove Obsolete Lags
-- Repart Design i Always " Mever 0+ Prompk
" Run/Debug Modification of module parameters after a test run makes the currenk log obsalete,
[F- Team For an unaltered best result we suggest ko remove obsolete logs,
= TTCN-3
[+ CLEditor
E----'I'I'3F'Iugins
El--'l'l'man
- Repart Restore Defaulks | apply |
@) ok I Cancel |

Generation

By default, TTCN-3 logging generation is enabled. The user is able to disable thisto increase the perfor-
mance.

Note

If TTCN-3 logging generation is disabled no logging events will be created.

To increase the performance during the runtime without loosing needed log information it is possible
to define only distinct log events that should be created during the runtime. This can be defined in the
Generation tab of the Logging properties page. There, all log events that should be created or not can be
defined by enabling or disabling the checkboxes.
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Figure 8.48. TTman preferenceslogging generation

references I [m] 54
I type filter text Logging S -

[#-General

TTman Logging Configuration:
General Generation ITextuaI | Appearance I
¥ Enable TTCN-3 log event generation

Select a profile:

IdeFauIt [buile-in] j Mew. .. | Delete | Import. .. |
Expoart, .. |

é--TTCN-S Lag Event | Description |:|
- CLEditor tiPClear ‘will be called by TE to log the port clear operation. This event occur... — Seleck &l
tisetverdict 'will be called by TE to log the setverdict operation. This event occur. ..
tlifckion ‘Wil be called by TE to log the action operation, This event occurs af... Deselect Al |
tlimatch ‘will be called by TE Log the succesful ‘atch' operation.
: thiratchMismatch 'will be called by TE Log the unsuccesful ‘match’ operation
: [#-Report [ tirHal: Wil be called by TE to log the part stop operation, This event occurs...
- TTthree EICKil Will b called bee TE o lag the kil companent operation. This event a...
O tinactivate 'ill be called by TE to log the activation of a default, This event occ...
g tiADeactivate Wil be called by TE to log the deactivation of a default, This event o... LI
Description:

Conkains all logging events for the graphical logging and some other useful events {useful for the normal user case), j

Restore Defaults | Apply |

7 [al's I Caniel |

It is possible to export a defined logging profile for using it e.g. in the command line mode of TTman.
Therefore, by pressing the export button it is possible to define the directory and file name of the properties
to store.

It isalso possible to import an existing logging profile by pressing the import button.

Textual

This tab allows you for each logging event to set the foreground and background colors in which it gets
displayed in the Textual Logging View.
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Figure 8.49. TTman preferencesfor textual logging

& Preferences _ Ol x|
It';.fpe Filker bk Logging g =
- General TTman Logaing Configuration:
- Ank
G- Connectivity zeneral I Generation  Textual | Appearance I
- Help
: Textual Log Colors:
- InstallUpdate r a g n DD NE
: LiTcTerminabed MO
. =IF d: | N
;IE'VE'_ . t HiTcTerminated_PASS et
H-riugein Levelopmen HiTeTerminated _INCOMC
[+]- Repart Design HiTcTerminated FAIL Background: | T
& Run/Debug EiTcTerminated_ERROR
- Team I:I!Mh“llsm._atn:h
s HiMR eceive —
E-TTCN-3 Py GetCallMismatch
- CLEditor HiPraetCall
- TT3Plugins HiPraetReplyMismatch
HiPrGetreply
_..'|_|'
S TTman HiPFCakchiMismatch
HiPrCatch
El-Report HiRT_DEBLIG
- TTthree HiRT _IMFO
iR T _WAaRM
HiR T_ERROR
Hisetverdick MOME
tiSetyerdict_PASS hd
Restore Defaulks apply
(7) O Cancel
Appearance

Thistab allows to set appearance settings.
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Figure 8.50. TTman appear ance settings

=0l x|

[ bype filker bext Logging - -

-izeneral

-#Ank
- Connectivity eneral I Generation | Textual Appearance

TTman Logging Configuration:

-Hel
-Inestpall,l'Llpdate Color for Highlighting Enguewed Messages and the appropriate Match/Mismatch Events:

- Flug-in Development

-Report Design

-RunjDebug

- Team

STTCMN-3
- CLEditor
E----TI'3F'Iugins
E|--'I'I'man
e

Report

[ TTthree Restore Defaulks | Apply |

':':’:' (04 I Cancel |

Report

In this section, you can set user and test dependent information to be included in test reports.
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Figure 8.51. User and test dependent information for test reports

& Preferences (ol x|

| bype filker bext Report

it

- General
ANk
- Zonneckivity
-Help Fepart Number: |
- InstallfUpdate
lava
- Plug-in Developrent
-Report Design
-RunyDebug Campany:
- Tearmn
-TTCN-3 ll
- CLEditar
- TT3Plugins
El--'l']’man

Logging LI
Report

Test Report Header Parameters;

Report Date: | 2007-10-08

Tesk Lab:

i E-mailing

[+ TTthree ST

B olis slls o

Export...

f

Festare Defaulks | apply |

(':?) (a] I Cancel |

E-mailing
The properties of the feature to send test reports as e-mails can be configured via the TTman Emailing
preference page.

Mail Settings

By using the Mail Settings tab, the recipients of the test report e-mail, the subject of the message, as well
as the text in the message body can be configured.
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Figure 8.52. Mail Settings

& Preferences 1Ol x|
| bvpe filer text E-mailing - .
E:Feral Settings For Sending Repart as E-mail:
- Connectivity Mail Settings | Server and Account Settings
‘Help Message recipients:
-;nstaII,I'Llpdate kben3-supporti@testingtech . com
Java

Add Recipient
-Plug-in Dervelopment ECINIEN |

-Report Design Edit Recipient |
Fun)Debug

-Team Remove Recipient: |
STTCM-3
[+ CLEditor
- TT3Plugins Message subject:
I_%l--'l'_l'man I Test Report
-~ Logging Message kext:
[=]- Report
E Please, find attached the zipped kest report, ;I
- TTthree

w
4 3
Export... |

Restore Defaulks | apply |

(7) (04 I Cancel |

Server and Account Settings

In the Server and Account Settings tab the mail server and the mail sender can be configured. If the used
mail server requires authentication the SMTP Auth option has to be enabled and a user name has to be
configured. The user's password can be optionally set. If no password has been configured in the prefer-
ences, it can be entered later in interactive mode. Setting the password in the preferences, the user has
also the option to store the password. It will be saved DES engrypted in the preference store. For the
encryption, additionally a key will be generated and stored in the user's home directory in a file named
ttwbExtReport.keystore. This key will remain after closing TTworkbench and reused in further TTwork-
bench sessions.

The Export button can be used to export all mail settingsinto afile. If using the TTman Console Manager
(seethe section called “Command-line Mode”), amail settingsfileis required when sending of test report
as e-mail option has been set.
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Figure 8.53. Server and Account Settings

& preferences _ O] x|
| bvpe filter ket E-mailing - =

k- General Settings for Sending Repart as E-mail:
- Ak :
__ Conneciviy Mail Setkings =~ Server and Account Settings
- Help Mail server
" InstallfUpdate Server host: | localhost
[#- Java
(- Plug-in Development Server port: | 25
[+ Repart Design
: ser name:
[ RunyDebug
.. Team | Ebcn3-suppott
=l TTCH-3 Password:

" CLEditor I serberkokokbebobok

i TT3Plugins

El--'l'l’man Sender mail address (From):

. -Logging | theni3-support@testingtech, com

= RFpDrt - W Save password
- TTthree W Use authertication (SMTP AUTH)
¥ Use secure socket laver (550
Export... |
Restore Defaulks | Apply |

(@) (84 I Cancel |

Command-line Mode

TTman can also be executed viacommand-line mode using the scriptslocated in TTworkbench installation

directory:

e For Linux: TTman.sh

» For Windows: TTman.bat

Thelogging from the execution using the command line tool is automatically saved in a .tizfilelocated in
the same directory as the executed .clf. Y ou can then load this file into TTman and analyze the execution

log.

Additionally, the command line tool can be used to generate test reports directly from log files (.tlz).
Therefore the report specific options have to be used and alog file has to be passed instead of acampaign

loader file.

Command-line synopsis:

TTrnan [options ]| oader _file|log_file
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options

Command-line options. TTman Options may bein any order. For every option

ashort form (with one dash), and along form (with double dash) exists.

| oader file

log file

Module Loader File (*. m f ) or Campaign Loader File (*. cl ).

LogFile(*.tl z).

The following TTman options are available:

-c, --control
-d, --disabl e-10ggi ng

-e, --error

-h, --help

-1 ,--log <log_dir>

--loop <l oop_nunber >
-M, --nmil
<mai | _settings_file>

-p, --10ggi ng- proper -
ties <property-file>

-r, --report
<report _format>

-P,--tt3PluginDr
<tt3-plugin-dir>

-V, --version

-w, --wait <del ay>

Exit codes:

Execute the control part of this test suite.
Disable the TTCN-3 logging generation.

If set the execution will be stopped in case of atest case error. In
case the option is not used, execution will continue.

Get help information on command line options and exit.

Define the destination folder where to store the log file; in case the
option is not used, the log file will be stored in the same directory
the given loader file is located in. It is possible to use absolute as
well asrelative paths.

Define how many times all test cases contained in the loader file
should be executed.

Send a generated test report as e-mail (pass amail settingsfile).

Pass a configuration file to define which log events should be cre-
ated during runtime (can be used to increase the performance).

Create a test report from the executed test suite. The output for-
mat iseither HTML (ht m ), PDF (pdf ), Excel (excel ), or Word
(wor d). The Excel format isan XML file that can be opened with
Microsoft Office Excel 2003 and later versions as well as with
OpenOffice 2.0. The Word format is also an XML file that can be
opened with Microsoft Office Word 2003 and later versions.

Pass the directory where possibly additional TT3 plugins are locat-
ed.

Get version information of the currently installed TTman version
and exit.

Defineadelay (in seconds) between the execution of two test cases.

The exit code returned by the TTman command-line execution is the most severe verdict of the test run.

110
111
112

None
Pass
Inconclusive
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113 Fail
114 Error
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Chapter 9. Using TTworkbench
TTdebug

With TTdebug the user obtains the possibility to execute his test cases instruction by instruction, view
states and variabl es and manipul ate the execution. It allowsfast and efficient tracking of bugs and so eases
to develop reliable test suites. TTdebug uses the eclipse debugger framework which provides standardized
views, controls and extensive layout adaptability.

Figure 9.1. TTdebug

4_:Debug - DinoList/tten3/DinoList Test.ttcnd - TTworkbench Professional =lalx|
File Edit Source MNawigate Search Project Run  Window Help
r9 - | DM F=-0-9- @5 | [z -8 - & o3 . | %5 Debug 5B TTCN-3Exec... 3% TTCH-3Devel...
75 Debug 2 > |5 @ @ = | 7 = O|[69= varisbles | % sreakpoints 32 X RE o w| @ E|NT=0
= ,* tkman_main [TTCM-3 Test] [ @ DinoListTest [line; 100]

E| c':f? DinoListTest
= UP MTC {waiting in alt black)
= DinolistTest.DinolistTest_L{) line 132

ine 100
¥ c':f:’ com.testingtech.tken. rmi. ger at localhost: 1174
epi| CriProgrammellavaljre1.5.0_064binjavaw.exe (30.06,2008 12:52:38)

[7) DinoListTest ten3 52 UDP_TestCases ttend 1 GPIB_TestCases, tten3 ] R5232_TestCases.ttend ] = B[ 52 outlin 22 (L) T\maﬂ{?%rt ] =B
type component mtcoType |} ;I L =N
B HUMEER_OF_PTCS -
function ptecEehaviour () runs on ptoType { rlType
hrttpPort.send (urlTemplate) » n dinalist Type
localTimer.start: N i
- A dinosaurType
artg R . . W urlTemplate
[1 hitppz;t.,.rece:ve (DinoListTemplate)] J - DinoList Template
ooa 1r_ner.s op; - BrachiosaurusTemplate
setverdict (pass); & httpPortType
¥ [#- & ptcType
[1 httpPort.receive { oo
[ & systemType
: localTimer.stop; _|L| mtcType
1 4 gl [l

4
& console | ¥ Tasks TTCH-3 Textual Logging &3 o & u; G.’ - :':4> = =0

Time: I Message -

12:52:51.876 Starting test case DinoListTest.DinoListTest_1"

12:52:52,035 Creating test component MTC

12:52:52.097 Creating test component 'SYSTEM'

12:52:52,132 Started test component #MTC with behavior ‘DinoListTest. DinaListTest_1"

12:52:52,299 Test case 'DinoListTest_1' started

12:53:24 480 Creating best component ‘component 1’

12:53:27,252 Mapped ports #component1 . httpPort <-> #SYSTEM.httpPortarray[0]

12:53: 27,256 Started test component #component] with behavior 'DinoLisk Test, ptcBehaviour'

12:53:49.196 Component companent 1 sending message |

12:53:49,328 Timer component1.localTimer {3.0) started

12:53:49,554 Engquevued message at #component 1. htkpPort ha
4 | _’lJ

J T J Executing Test Cases: (0%) | &

Overview

TTdebug provides the following functions:
* GUI based setting/removal/disabling of breakpoints (see Breakpoints)
» Manually suspending/resuming arunning testsuite (see Debug View)

» Stepping through a suspended test suite by using the common debugger functions "step into", "step
over" and "step return” (see Debug View)

» Viewing the status and the stack traces of multiple components (see Debug View)

 Viewing and editing the content of local and component variables and local parameters (see Variables
View)
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 Viewing the status of timers and manually triggering timeouts (see Timers View)

* Viewing the content of port queues and manipulating the order of received messages (see Port Queue
View).

» Transparent debugging of TTCN-3 and Java-based test adapters and codecs at the same time (see De-
bugging Java)

How to start debugging a test suite

1. Rebuild the test suite you wish to debug if it was compiled before installing TTdebug, otherwise the
debugger will not work (see "Perform the Compilation" in the TTthree chapter).

2. Set breakpoints (see "Breakpoints').

3. Toload thetest suite and select the test cases that you would like to debug, proceed like you would do
for starting a standard test session (see "Management View" in the TTman chapter). After that, use the
Debug button or the according context menu entry to start the debugging session.

Figure 9.2. Debug button

a 4y
[j5 Management View &3 [j5 Meta Campaign 'I.ﬂeuﬂ = 0
ijﬂi|&*zz?‘v;;?vg_;_|@,v
A
Pmtﬂml[[lel:nug tests
Test Case Runs Failure Action Refries
= {9 ProtocolExample
@ tc 1 COMNTIMUE 0
@ nomatch_tc 1 COMTINUE ]

1 | |

u Total: 2 WExecuted: O
I~ Mone: ] B Pass: ]
I~ Incondusive: 0 W Fail: a
B Error: a

Note

If the Debug button is disabled after loading the test campaign, maybe TTdebug is com-
pletely disabled. The according setting can be found in the TTdebug preferences.

Note

Choosing between the Execute and the Debug button does not affect the Java debugger.
Its status only depends on the according option in the preferences.
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Breakpoints

Setting breakpoints

To set breakpoints you first have to open the source file you plan to debug. Then you have three options:

» Double click on the vertical ruler at the left side of CL Editor in the line where you want to place the
breakpoint.

 Click with the right mouse button on the vertical ruler at the left side of CL Editor. In the context menu
that now shows up, select Toggle Breakpoint.

Figure 9.3. Toggling a breakpoint by using the context menu of the vertical ruler

rotacolExample. ticns

runs on mtoType system systenType

testcase tco ()

= i
g7 frfirat the ports of the mte and the system

o9 map (mto:wtcPort, system:systewmPort) ;

20

a1 I ffsend the template packet to the system
[ '} et —a TH— PN | :[:IE.I:]{Et:I.:

Toggle Ereakpaink

Disable Breakmpoink imer

v Shiow Cuick: Diff kel Shift+C art;
w Shaow Line Mumbers

Preferences. ..
Q9 Srif the expected message [(in this case
101 [] wtePort.receive (packet)
10z 1
103 localtimer.=stop;
104 setvrerdict (pass) ;

 Switch to the Debug Perspective. Place the cursor in theline that shall get abreakpoint, then select Run
> Toggle Line Breakpoint in the TTworkbench menu bar.

All three methods do not explicitly set but toggle breakpoints, so they are also suitable for removing them.
However, breakpoint removal can also be done in the Breakpoints View.

Note

Not every line of a TTCN-3 source file is valid for setting breakpoints. To prevent setting
breakpoint in aline where TTdebug would never stop, newly set breakpoints get checked for
validity and moved to the next proper position for a breakpoint, if needed.
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Note

Renaming aproject makesall breakpoints placed in that project invalid. It isstrongly advised
to remove all these breakpoints prior to renaming the project!

Temporarily disabling breakpoints

There are two ways to temporarily disable breakpoints:

* Inthevertical ruler at the left side of the CL Editor click with the right mouse button on the breakpoint
you wish to disable. In the context menu that now shows up, select Disable BreakPoint.

Figure 9.4. Disabling a breakpoint by using the context menu of thevertical ruler

g5 testoase tc () runs on mwtoType system systemType

86 i
g7 fffirat the ports of the wtco and the syatem
(el map mto:wtcFPort, system:systemPort) !

ffzend the tewplate packet to the system

Toggle Breakpoink
Disable Breakpoint

v Show Quick, Diff CL;:\H+ShiFI:+Q
v Show Line Numbers

Preferences. .,

=Lml AA1f the expected message (in this case
101 [] mtoPort.receive (packet)

10z i
103 localtimer.stop;

* Inthe Breakpoints View, uncheck the checkbox at the left side of the breakpoint you wish to disable.

To enable the breakpoint again, both methods are suitable (the context menu entry now is named Enable
Breakpoint.

Note

The Breakpoints View provides a button that allows to generally skip al breakpoints inde-
pendent from their current state.

Setting a breakpoint hit count

By setting a hit count value, you can enforce the execution to only stop when the breakpoint was reached
as many times as defined by the given value. The hit count value can be set on the breakpoint's property
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page. To open abreakpoint property page, click with the right mouse button on the breakpoint either in the
vertical ruler at theleft side of the CL Editor or inthe Breakpoints View and select Breakpoint Properties....

Figure 9.5. Breakpoint Properties Page

f!'-:::Pruperl:ies for =10] x|
|I:3-'|:|e filker ket TTCN3 Breakpoint * E
----- TTCM3 Breakpoink

Source File:  then3/DinoListTest,bend
Line Murmber: 100

¥ Enabled

IV Hit Count | 3

(7] Ik Cancel

Debugging TTCN-3

Debug Perspective

TTdebug plugs into the standard Eclipse Debug Perspective.
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Figure 9.6. Eclipse Debug Per spective

#.:Debug - DinoList/ttcn3/DinoListTest.ttcn3 - TTworkbench Professional
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- MTC {waiting in alt block)

C ' = DinoListTest.DinolistTest_1() line 132
E-® companent1 {suspended)
: P 0oL ist Tes! () line 100

(':ﬁ’ com.testingtech.tken.rmi.RMIManager at localhost: 1174
‘gl CiiProgrammeJavaljrel.5.0_061bin|javaw.exe (30.06,2008 12:52:38)

© DinoListTest [line: 100]
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type component mtocType {} ;I £z 3z = [y
B HUMEER_OF_PTCS -
function ptecEehaviour () runs on ptoType { . rlType
hrttpPort.send (urlTemplate) » n dinlist Type
localTimer.start: _____ dinasaLrType
alt { - urlTemplate
[1 httpPort.receive (DinolListTenplate) { - DinoList Template
lucalTlr-nEr -stop; J - BrachiosaurusTemplate
setverdict (pass) ; 4 httpPartType
} R [+ 4 phcType
[1 httpPort.receive { i systemType by
localTimer.stop; 4 R
~| . s =l
] console | v Tasks TTCH-3 Textual Logging &3 AN ® - ¥ =0
Tirne: I Message o
12:52:51.876 Starting test case DinoListTest.DinoListTest_1"
12:52:52,035 Creating test component MTC!
12:52:52,097 Creating best component ‘SYSTEM'
12:52:52,132 Started test component #MTC with behavior ‘DinoListTest, DinaListTest_1"
12:52:52,299 Test case 'DinolistTest_1' started
12:53:24 480 Creating best component ‘component 1’
12:53:27,252 Mapped ports #compaonent1 httpPort <-> #SYSTEM,httpPortarray[0]
12:53: 27,256 Started test component #component] with behavior 'DinoLisk Test, ptcBehaviour'
12:53:49.19% Component companent 1 sending message |
12:53:49,325 Timer component] localTimer ¢3.0) started
12:53:49,554 Engueued message at #component1.httpPort ha
1] | 3
J T J Executing Test Cases: (0%) (] &

It utilizes the perspective's Debug View, Breakpoints View and Variables View to show its own content
while providing a standardized user interface. TTdebug also adds a Timers View to this perspective and
uses the Testing Technologies CL Editor to show the current execution position.

It is possible to automatically switch to the Debug Perspective after starting execution of atest suite in
debug mode (see Automatic perspective switch). To open the perspective manually you have to press its

icon in the perspective bar:

Figure 9.7. Per spective bar

|jj‘| FrDebug SMTTCN-3Exec... DMTTCN-3 Devel...

If the Debug Perspective'sicon isnot shown in thisbar, you can openit with Window > Open Per spective
> Other ... and selecting Debug in the upcoming window.

Debug View

The current execution status is shown in the Eclipse Debug View.
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Figure 9.8. Debug View

[ & pebug x W > = 2ok ®| =0

= teman_mnain [TTCH-3 Test]

El-- DinoLiskTesk (running)

o MTC (suspended)

- = DinolistTest,DinolistTest _
El---u_!’i" component] (suspended)

i = DinalistTest.ptcBehaviour
DinoListTest, skepInkoTest
EEI-- com. kestingtech, tken. i RMIManager at localhosk: 1135
----- g | CHProgramme)Javatjdkl 5. 0_06lbinjavaw.exe (Aug 31, 2006 3:59:51 PM)

The root of the tree stands for the executed suite. It has three children: The TTCN-3 debug target, the
Java debug target and the Java Process on which the execution is based. For TTCN-3 debugging only
the first one is of interest. It has a child for each component that is declared at this point of execution.
Each suspended component contains a stack trace which shows the path of execution through functions
and altsteps.

The Debug View provides buttons for the debugging control functions. The ones that are relevant for
TTCN-3 debuggin now get described in detail:

© O

Resume: Exits suspension mode and resumes normal execution from the current position (keyboard
shortcut F8).

4
Suspend: Stops arunning testsuite immediately.
"
Terminate: Terminates arunning test suite immediately.

=

Step into: Executes the next instruction. If thisinstruction contains acall of afunction or an altstep, the
suite stops prior to the first instruction there (keyboard shortcut F5).

v
Step over: Executes the next instruction. If this instruction contains a call of a function or an altstep,

the suite executes all contained behavior and stops prior to the next instruction in the current scope
(keyboard shortcut F6).

TR

Step return: Executes the current behavior scope to its end and stops prior to the next instruction in the
scope above (keyboard shortcut F7).

210



Using TTworkbench TTdebug

Note
If acomponent showsthat it is"waiting in at", it hasto choose an alternative before you can

continue to step! To enforce this, you can either manually trigger a timeout in the Timers
View or step through another component (see Debugging multiple components).

Breakpoints view

Breakpoints can be seen and manipulated in the Breakpoints view.

Figure9.9. Breakpoints View

i - = 4y
9= yariables | ®c Breakpoints &2 i Sﬁ = | + = q;? ' =

o 2 DinolistTest [line: 100]
----- @ DinoListTest [line: 117] [hit count: 5]
----- @ DinoLiskTest [line: 119]
- =0 CinolLiskTest [line: 93]

Each breakpoint has a checkbox on its left. It shows if the breakpoint is active, i.e. by unchecking it, the
breakpoint getsignored during execution. It isalso possible to instruct TTdebug to ignore al breakpoints

by using the "Skip All Breakpoints' button L . The context menu also provides diverse breakpoint ma-
nipulation functions including breakpoint removal and importing/exporting TTCN-3 breakpoints from/to
an XML file on your file system.

Variables View

The Variables View displays al variables that are declared in the stack trace element that is currently
selected in the Debug View.
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Figure 9.10. Variables View

Variables X Breakpoints =k =7~ = ul
Mamne | Declared Type | Yalue |
E @ self (component1) self (component1)
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@ boal boolean false
@ int integer 42
< chr char ®
<F charstr charstring blubb
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A hext hexstring "1 AACII0H

@ intt integer 7
{ =

bool := fal=se,

int 4z,

chr = "x",

charstr := "blubhkh"™
h

kT

e

The Variables View shows the variables in a tree structure, where variables of a basic type are placed in
asingle line and variables of a structured type are organized into a tree which the user may browse and
expand according to his needs. The first entry always contains the component variables, the second one
the local parameters. The view also contains a Details Pane that displays the content of the variable that
is currently selected in the variables tree. To show or hide the variable types, open the column selection
dialog like shown in Figure 9.11, “ Open the column configuration” and change the configuration.

Note

The Declared Type and the Actual Type columns currently display the same content.
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Figure 9.11. Open the column configuration

m\Breakpuints| = 7 T = E'] |
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Java 4

v [ Show Columns

self [MTC) |

4 N

To stop the execution when aspecific variable getsmodified, right click on that variable and choose T oggle
Watchpoint. After resuming the execution, it will be stopped prior to the variable's modification.

Note

Watchpoints are set for a specific instance of a variable, i.e. after the scope level in which
the variable has been declared was | eft, the watchpoint automatically disappears, even if the
same scope gets reentered. This also means that watchpoints only work for the component
on which they were set.

Y ou can set a hit count value for awatchpoint to enforce the execution to only stop when the variable was
changes as many times as defined by the given value. The hit count value can be set on the watchpoint's
properties page. To open awatchpoint properties page, click with the right mouse button in the Variables
View and select Watchpoint Properties....

It is aso possible to change the value of avariable; afterwards the current execution process will use the
changed content. Variables or structured variables' subelements of a basic type like boolean or integer
can be edited directly in the Variables View by clicking on the current value. To edit the structure of a
structured variable, right click on it and choose Change Value, which causes an editor window to open.
Now you can edit the value; by choosing OK, the new content will be saved. The value editor is based on
the editor dialog of the Template Wizard, see there for additional info.

Figure9.12. Editing a basic value in the Variables View

i =
(4= Yariables &3 Bg Eireakpn:uints\l = O] ¥ T O
Mane | Declared Type | Yalue |4|
= % self (MTC) self (MTC)
<F charstrTest charstring "“just a charstring"
<F bitstrTest hitstring 1111'B
@ local parameters local parameters
o boolTest boolean
@ intTest inkeqer -3
.'-.F Fle =k Tk Fl~ -1 L= .| j
hoolTest = false ;I
s
KT ;
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Timers View

TheTimersView showsall timersthat are declared in the stack trace element that iscurrently selected in the
Debug View. Timers are stopped during suspension, but get reactivated while performing step commands.

Figure9.13. TimersView

¢ 7
|

_ " T N
EE Outline | (L) Timers &3 q‘f Port Queus | 8
[

Mame = Durakion
® componentTimer

whileLoopTimers[0] 995,991 5

If the icon on the l€eft of atimer is greyed out, then the timer is not running. The second column shows

the remaining duration of the timer. By selecting timers and pressing the button ] in the Timers View
menu bar the user can manually trigger timeouts.

Port Queue View

The Port Queue View is separated into three sections.

» Theuppermost table contains all ports declared in the component that is currently selected in the Debug
View. If you select one of the ports, the content of their message queue gets displayed in the section
below.

» Thesection inthe middle contains all messages that were received but not yet processed on the port that
is selected in the section above. They are ordered by thetime of their arrival; their position in the queue
isadditionally shown in the Pos. column. It is possible to manipul ate the order by using the arrowsright
of this table. In the Operation column, the command that was used to send the message is displayed;
it is either Message, Call, Reply, Exception or Timeout (timeouts are not actually received messages;
they signal that a call command on their port could not be finished in the given timespan). The Sender
column shows from where the message originates. If it was sent by another component, the component's
id and the used port get displayed. If the sender was the SUT, SUT gets displayed.

» The lowest section displays the content of the messages that are selected in the table above. For mes-
sages sent by the SUT, the appropriate decoding hypothesisis not yet known. Because of that, for these
messages the Port Queue View displaysthe raw received datain hexadecimal form and an interpretation
of the dataas ASCII code.
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Figure 9.14. Port Queue View
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Debugging multiple components

TTdebug provides a pure static component handling: 1f one component suspends, al components and all
timers get suspended. Stepping through the suite only affects the component you are stepping with, all
other components and their timers stay suspended. This allows the user to switch the component he is

stepping with at any time.

Automatic perspective switch

When a test suite suspends on a breakpoint, the user gets asked if he would like to switch to the Debug
Perspective. The dialog popup alows you to store the choices you made and, after that, Eclipse does not
ask thisagain in future. To get to thelocation to change these setting afterwards you have to open Window
> Preferences.... Itisplaced in Run/Debug > Per spectives, titled " Open the associated perspective when

an application suspends’.
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Debugging Java

Since TTCN-3 suites rely on codecs and test adapters that are usually programmed in Java, it isimportant
to be able to debug Javacode aswell as TTCN-3 code. TTdebug cooperates with the standard Eclipse Java
debugger so that both can be used during the sametest suite run. To usethe Javadebugger you haveto set a
breakpoint in the Java source file you wish to debug. When the Java debugger stops at this point, TTdebug
automatically stops all other components and sets itself on hold until the user resumes Java execution.

To prevent the Java debugger to suspend every time an executable terminates, there is an option in the
preferences which forces TTdebug to unset the according Java debugger option when loading a test exe-
cutable. If you wish the Java compiler to suspend on uncaught exceptions, you have to uncheck that TTde-
bug option or to manually reactivate the Javadebugger option while debugging (Window > Preferences...,
then open Java > Debug and there set the checkbox " Suspend execution on uncaught Exceptions").

Note

If you wish to debug Java, but not TTCN-3, you may set the according options in the pref-
erences to disable TTdebug without disabling the Java debugger.

Handling the SUT

Usually during the debugging process a test suite does not work asit should because the system under test
does not suspend when the suite suspends. The standard Testing Technologies Testadapter provides the
method "initializeDebugging()" which is called during suite initialization if the debugger is active. The
standard implementation does nothing, but it allows the user to implement an own testadapter that inherits
from the standard adapter and overwrites that method with code to prepare the SUT for debugging.

Preferences

To open the TTdebug preferences first select Window > Preferences... in the menu bar, then open
TTCN-3> TTman and there activate the tab "Debug"”. There are three options that affect TTdebug:

« "Enable Java Debugger": If this option is not set, it is not possible to suspend Java execution, neither
manually nor by setting breakpoints (see Debugging Java).

» "Enable TTCN-3 Debugger": If this option is not set, the debugger does not get loaded together with
the test executable and therefore cannot be used. This option is disabled, if the "Enable Java Debugger"
option above is not set!

» "Prevent Java Debugger to suspend on uncaught exceptions': If this option is not set, the Java Debugger
will suspend after the termination of the executable when TTdebug is enabled (see Debugging Java).

The meaning of the other entries on this page can be seen in the section called “ Debug”.
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If additional runtime plugins are installed, you'll find accompanying documentation in the chapter tree
view on the left.
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Chapter 11. Frequently Asked
Questions

Here you'll find the answers to some questions frequently asked by our customers.

1. Q: I've done an update of TTworkbench and now it starts to complain that it can't find several classes.
Those classes seem to belong to TTworkbench.

A: This might be a problem of Eclipse’ configuration. To resolve this, start the eclipse.exe or
TTworkbench.exe executablewith the parameter - cl ean. Theeclipse coreruntimewill rebuild caches
of registered plugins. Thishasto be done only once. Afterwards Eclipse and thus T Tworkbench should
find al its classes.

2. Q: How to start the Imgrd FLEXnet Publisher license manager?
A: To start FLEXnet Publisher license manager there are two possibilities:

a Interactive mode:
Imgrd -z -c |icense. dat

b. Daemon mode;
Imgrd -1 <logfile> -c license. dat

Further information can be found in FLEXnet Publisher end user's guide a  http://
WWW.macrovision.com/services/'support/enduser.pdf .

3. Q: In Execution perspective | always get an error when trying to load a CLF file.

A: If you get following error message

The error was detected in
cl ass: comtestingtech. ttworkbench.ttman. U I npl
java.rm . Connect| OExcepti on: Exception creating connection to:
| ocal host; nested exception is:
j ava. net. Socket Exception: Invalid argunment or cannot assign
request ed address

you've hit a known problem with Java 1.4.2 on RedHat Fedora Core 4. There are three possible
workarounds:

a Install and use Java 1.5.

b. Disable SELinux extension system-wide (using the configuration tool system-config-securitylevel
asroot).

c. Stat TTworkbench  with additional parameters on command-line -vmargs -
Djava.net.prefer| Pv4Stack=true If thisworks on your system, you can change this setting perma-
nently by changing thefilet t wor kbench. i ni inside TTworkbench'sinstallation folder likethis:

-nl
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en
-var gs

- Xms256m

- Xmx512m

- XX: MaxPer n5i ze=256m

-Dfi | e. encodi ng=UTF- 8

-Dj ava. net . preferl Pv4St ack=true

4. Q: How can | tell TTworkbench to use a specific Java JRE/JDK?

A: Start TTworkbench with additional parameters on command-line: -vm /path/to/java/bin/java
on Linux or -vm c:\path\to\Java\bin\javaw.exe on Windows respectively to specify the VM exe-
cutable. If this works on your system, you can change this setting permanently by changing the file
t t wor kbench. i ni inside TTworkbench'sinstallation folder like this:

-nl

en

-vm
/path/to/jrel/or/jdk/bin/java

- vmar gs

- Xms256m

- Xmx512m

- XX: MaxPer nSi ze=256m

-Dfi |l e. encodi ng=UTF- 8

-Dj ava. net. preferl Pv4St ack=true

Please mind the line break after - vm.

5. Q:1 observed that the execution of the first test case in my campaign needs much more time than the
execution of the next test cases. What can | do to improve the performance of the first test case.

A:There are several system properties that can be set in order to increase the performance of the first
executed test case. All these optionstrigger a specific initialization in the TE which would be normally
made during the execution of the first test case. The options can be given as VM arguments having the
syntax -Dmyoption=value. For setting the additional VM arguments please refer to TTman runtime
preferences.

Following options are defined:

» preload.modules - if set enforces pre-loading of all classes from the compiled module jars.

» preload.templates - if set enforces the initialization of all not parameterized templates defined in
the loaded modules.

» preload.tt3runtime - if set enforces pre-loading of all classes built-in runtime libraries.
» preload.ta - if set enforces pre-loading of all classes from the test adapter jar file.

» preload.modulepars - if set enforces accessing (and thus also initialization) of all module param-
eters.

* logging.binary - if set enables the internal use of a binary instead of the default XML encoding of
the logging.
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Note

Please note that using any of these option will increase the load time of the test campaign.

6. Q: How to migrate TTthree 1.3
A: To migrate TTthree 1.3 you have to do the following steps:
a. Removingold TCI

The most significant APl change made within TTthree 1.3 is removing of the old proprietary TCI
interfaces. That is, some classed/interfaces from the package com t esti ngt ech. ttcn. t ci
were removed, as from TTthree 1.3 on only the standardized TCI is supported.

Following classes from this package were removed:

AnyOr Oni t Val upAjyeraOmi t Val ugBift.gtaniangVal ugBijtasta i ngVal uel f. j ava
Bool eanVal ue. |Bo@ eanVal uel fChanat ri ngVal W@hgrata i ngVal uel f . j ava
CodecSer ver . j g@rponent . j aveDecoder . j ava |Decodi ngExcepti on. j ava
Encoder. j ava |Encodi ngExceptEmmgraataedVal tEnyrerat edVal uel f . j ava
Ext endedTci Tygd@atsvaljarg ad oat Val uel f . jHesest ri ngVal ue. j ava
Hexst ri ngVal udlrit.ggaraval ue. jlanteeger Val uel fMjdlee. j ava

Cct et st ri ngValOx.gtasta i ngVa|Reddr.g@wWal ue|Resoae dOf Val uel f . j ava
Recor dVal ue. j gRecor dVal uel f | TavBehavi our | dlaiglarjtava . j ava

Tci Excepti on. JBoid.oggi ng. j avkci Loggi ngl np|Tgidvenagenent . j ava

Tci Managenent | TcijMdassagel np|Tgiayzer ati onalTgiaved ue. j ava
Type.java Typed assW apperpgeraver . j aldni onVal ue. j ava

Uni onVal uel f . jdniaver sal Char diiriivey\éd|u@hgraddaliueg Vaduweel f . j ava

Val ueServer. | e ueSer ver | nplaljweM apper . j\arali ct Val ue. j ava
Verdi ct Val uel f. j ava

Instead of the interfaces defined in this package, the ETSI TCI interfaces located in the package
org.etsi.ttcn.tci havetobeused. Inorder tousethe ETSI TCl interfaces, the TTor g. j ar
file hasto be present in CLASSPATH.

Asthe standardized TCI does not provide any exception, theold Tci Except i on, Encodi ngEx-
cepti on and Decodi ngExcept i on haveto be replaced by user defined exceptions.

b. ModuleParameter Server

As the od TCI is no more supported, the method from the interface
comtestingtech.ttcn.tci.Mdul eParanet er Server usingtheold TCl Vaueinter-
faces was removed.

That is, the implementations of the method
public comtestingtech.ttcn.tci. Val ue

get Modul eParaneter (comtestingtech.ttcn.tci. Type par anmet er Type,
String paraneterldentifier, String value) ;
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have to be removed from the classes implementing this interface.

. RB

Asthe old TCI is no more supported, the following methods have been removed from the class RB:
public Tci Managenent get Tci Managenent ()

public void setTci Managenent (Tci Managenent tci Managenent)

public Tci Val ue get Tci Val ue()

Thepublicfieldr unt i meBehavi or wasaso removed, asit was also used by the old TCI. State-
mentslike RB. r unt i meBehavi or. f uncti on() havetobereplaced by RB. f uncti on().

To enable the usage of multiple logging implementations at the same time, the class RB uses inter-
nally alogging dispatcher. That is, if the method set Loggi ng is called, the given object is not
set as logging in RB, but the logging implementations is added to the list of loggers. This means,
that a call to get Loggi ng will return the logging dispatcher not the implementation passed to
set Loggi ng.

. Loggingl nterface

The interface Loggi ngl nt er f ace has been deprecated, as the "real” logging interface is now
TXI Loggi ngl nt er f ace. For backwardscompatibility reasons, theinterfaceLoggi ngl nt er -
f ace istill used, but isonly extends now TXI Loggi ngl nt er f ace. Inthe next major TTthree
release the Loggi ngl nt er f ace will be probably replaced by the TXI Loggi ngl nt er f ace.

Some logging methods are now deprecated and similar methods with additional parameters have
been introduced.

The following methods are new deprecated:

public void | ogCal | Mapped(long time, Object source,
Tri Conponent |l d conponentld, TriPortld tsiPortld,
Tri Address sut Addr ess,
Tri Signatureld signatureld, TriParaneterList
par anet er Li st
String nessage);

public void | ogRepl yMapped(long time, Object source,
Tri Conponent |l d conponentld, TriPortld tsiPortld,
Tri Address sut Addr ess,
Tri Signatureld signatureld, TriParaneterList
par anet er Li st
Tri Parameter returnValue, String nmessage);

public void | ogRai seMapped(long time, Object source,
Tri Conponent |l d conponentld, TriPortld tsiPortld,
Tri Address sut Addr ess,
Tri Signatureld signatureld, TriException exception, String
nmessage) ;
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The new methods that have to be implemented by logging implementations are:

public void | ogCal | Mapped(long time, Object source,
Tri Conponent |l d conponentld, TriPortld tsiPortld,
Tri Address sut Addr ess,
TriPortld sourcePortld,
Tri Signatureld signatureld, Value[] paraneters,
Tri Paramet erLi st paraneterlList, String nmessage);

public void | ogRepl yMapped(long time, Object source,
Tri Conponent |l d conponentld, TriPortld tsiPortld,
Tri Address sut Addr ess,
TriPortld sourcePortld, TriSignatureld signatureld,
Val ue[] paraneters, TriParameterlList paraneterlList,
Val ue tci ReturnVal ue, TriParaneter returnValue, String
nmessage) ;

public void | ogRai seMapped(long time, Object source,
Tri Conponent 1 d conponentld, TriPortld tsiPortld,
Tri Address sut Addr ess,
TriPortld sourcePortld, TriSignatureld signatureld, Value
t ci Val ueExcepti on,
Tri Exception exception, String nmessage);

e. TTorg.jar

The standardized interfaces (TCI and TRI) are now packaged separately inthelibrary TTor g. j ar .
This files has to be added to the CLASSPATH when compiling test adapters and codecs that use
these interfaces.

. Q: | have problems running my tests but the configuration seems to be okay. What's wrong?

A: On most machines a personal firewall is running. Sometimes the security options are too high so
TTworkbench is not able to communicate. Please make sure that your security level is not too high,
or create exception rules for it. For further instructions please refer to the users guide of your security
software.

. Q: I amusing TTworkbench under Linux and for example German umlauts, Japanese or Chinese char-
acters are not properly displayed in the data view of TTman.

A: TTworkbench uses UTF-8 encoding. A proper display of all charactersin the TTman dataview or in
aeclipse console view requires the appropriate |anguage setting on your Linux machine before starting
TTworkbench. You can check your setting by typing locale in a Linux shell, the LANG environment
variablehastoinclude UTF-8 encoding, i.e.en_GB. UTF- 8. If necessary, set the environment variable
LANGaccordingly or ask your system administrator to configure the language globally on your machine
(e.g. for SUSE by using yast (system -> language and system -> environment -> language).

. Q: I've imported an older TTCN-3 project into my workspace and | get the error "Project MyPro-
ject is missing required library: 'C:\TTwb\plugins\com.testingtech.ttworkbench.ttthree.core 1.0.4\lib
\TTtools.jar". With a previous version of TTworbench the project was running without any problems.
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A: The location of the file TTtools,jar was changed so that the old path is no longer valid. You can
update the build path of the project by right clicking on the project and selecting from the pop-up menu
the item "Update TTtools path".
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Figure 11.1. Update TTtools path
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Chapter 12. What's New

This chapter provides the current TTworkbench "What's new" information.
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Chapter 13. Contacting Technical
Support

Telephone and Email support is available Monday through Friday (except holidays). When contacting
Technical Support through Email, please include the following information along with a detailed descrip-
tion of your problem:

* Name, telephone number, and company name
» Make and version number of operating system
* Product release number

* Your Log Id (if you are calling about a previously reported problem)

Upon receipt of your request, Testing Technologies Technical Support will send you an response with
your Log Id # and point of contact for your issue.

Testing Technologies Technical Support Con-
tact Information

Thisinformation was accurate at the time of printing. If you experience any difficulty contacting us using
thisinformation, please check our web site at www.testingtech.com for the most up-to-date information.

Testing Technologies Technical Support
Michaelkirchstrasse 17/18

10179 Berlin

Germany

phone +493072619190

fax +49 307261919 20
internet www.testingtech.com
ticket system support.testingtech.com
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