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Introduction

About this Manual

This volume, Getting Started, contains a guide that will assist you in
getting familiar with the TTCN Suite environment.

We start by giving an introduction to the TTCN Suite and the supported
languages. Then follows a number of chapters with hands-on tutorials
on how to use the tools included in the TTCN Suite, including different
ways to build TTCN test suites from an SDL specification. These tuto-
rials can be followed without any previous knowledge of the TTCN
Suite.

The basic tutorials have separate chapters for the UNIX and Windows
version of the TTCN Suite. The reason for this is the differences — in
how to use the TTCN Suite and the TTCN Suite user interface — be-
tween the two versions.

All tutorials build on the knowledge gained in the previous tutorials, so
you should practice them in the order they are included.

Documentation Overview

A general description of the documentation can be found in “Documen-
tation” on page viii in the Release Guide.

Typographic Conventions

The typographic conventions that are used in the documentation are de-
scribed in “Typographic Conventions” on page x in the Release Guide.

How to Contact Customer Support

Detailed contact information for IBM Rational Customer Support can
be found in “How to Contact Customer Support” on page iv in the Re-
lease Guide.
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Introduction to
Languages and Notations

This chapter describes the benefits of formal methods. It also gives
a brief introduction to the TTCN, the ASN.1 and the MSC lan-
guage.

Note that this chapter is not a tutorial on TTCN, ASN.1 or MSC. In
Methodology Guidelines you can find more information about
TTCN and how to use it.

If you want to know more about the languages supported in the
SDL Suite, you should read chapter 1, Introduction to Languages
and Notations, in the SDL Suite 6.2 Getting Started.

IBM Rational TTCN Suite 6.3 Getting Started 1



Chapter 1 Introduction to Languages and Notations

Standardized Formal Methods

It is getting increasingly accepted within a steadily growing range of in-
dustrial segments that the only true way for software engineering to
achieve higher quality, deliver on time and decrease development costs,
is to use formal methods. Furthermore, as the international market
grows, equipment from different manufacturers must be able to com-
municate with each other. Therefore it is obvious that the formal meth-
od to be used should be internationally standardized.

There are a number of different formal standardized languages and
methods available today. The one you select, however, should fulfill a
few more important requirements.

One is the availability of professional development tools. Another is
clarity. The notation should be understood by a general audience, from
experts to end users. Ideally it should have a graphical syntax.

Formal standardized graphical languages ...

« ... enforce precision during specification, since ambiguities and un-
clear statements are impossible to make.

e ...allow tool support. Tools can help to perform all kind of analyses
like syntax/semantics check, simulation, test generation, code gen-
eration, etc.

e ... attract more than one tool-builder. The second-source possibility
creates vendor independence with all its advantages.

e ... are more often the subject for courses, seminars, and text-books.

e ...are more likely to be maintained. As with natural languages, for-
mal languages need to evolve to stay modern.

e ... promotes efficient verbal and written communication within de-
velopment teams, between manufactures and between suppliers and
customers, due to the conceptually formalized means of communi-
cation.

¢ ... have a graphical syntax that makes it simple and efficient to ex-
change information between different players within an organiza-
tion.

2 IBM Rational TTCN Suite 6.3 Getting Started April 2009
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The Test Suite Framework Standard

As the use of standards within the world of Information Technology and
Telecommunications has increased tremendously during the last de-
cade, so has the need for methods and tools that support the verification
and validation of both the standards and their implementations.

This need has been addressed by ISO and CCITT (ITU-T) in the
“Framework and Methodology for Conformance Testing of Implemen-
tations of OSl and CCITT Protocols”. The framework has now reached
the status of an International Standard as ISO/IEC 9646 (or X.290).

e The standard introduces the concept of Abstract Test Suites (con-
sisting of Abstract Test Cases), a description of a set of tests that
should be executed for a system. The tests should be described using
a black-box model, i.e. only control and observe using the available
external interfaces.

« The abstract tests are to be described using a formal language rather
than using informal natural language. As part of the standard, the
language TTCN is defined in order to describe the abstract tests.

e The possibility to copy the ASN.1 definitions from the protocol
specification into the test suite in TTCN assures consistency be-
tween the information transferred in system specification and the
test specification.

Conformance Testing

Conformance testing is the process of verifying that an implementation
performs in accordance with a particular standard/specification/envi-
ronment.

Conformance testing is exclusively concerned with the external behav-
ior of an implementation. Service and functional behavior is tested in
order to find logical errors and prerequisites for interoperability. Con-
formance testing is not intended to be exhaustive and a successfully
passed test suite does not imply a 100% guarantee. But it does ensure,
with a reasonable degree of confidence, that the implementation is con-
sistent with its specifications, and it does increase the probability that
implementations will interwork.

IBM Rational TTCN Suite 6.3 Getting Started 3



Chapter 1 Introduction to Languages and Notations

System Testing

« Conformance testing verifies whether an implementation performs
according to the stated standard/specification/environment.

« Interoperability testing checks the ability of different implementa-
tions to interact in a prescribed manner, achieving predictable re-
sults.

» Regression testing is performed after functional improvements or
corrections, to confirm that nothing unintentional has been intro-
duced.

4 IBM Rational TTCN Suite 6.3 Getting Started April 2009
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TTCN (Tree and Tabular Combined Notation, ISO/IEC 9646-3) is a
language standardized by 1SO for the specification of tests for real-time
and communicating systems. TTCN has been developed within the
framework of standardized conformance testing (ISO/ IEC 9646).

With TTCN atest suite is specified. A test suite is a collection of various
test cases together with all the declarations and components it needs.
Each test case is described as an event tree. In this tree, behaviors such
as “First, we send A, then either B or C is received; if it was B we will
send D...” are described. Concurrent TTCN allows several event trees
to run concurrently.

TTCN is abstract in the sense of being test system independent. This
means that a test suite in TTCN for one application (e.g. protocol, sys-
tem, etc.) can be used in any test environment for that application.

The use of TTCN has increased tremendously during the last few years.
This has been augmented by the significant amount of test suites re-
leased by various standardization bodies. TTCN is not only used in
standardization work. The language is very suitable for all kinds of
functional testing for real-time and communicating systems. This has
led to a wide usage throughout the industry.

The specifications of the messages being sent and received can be de-
fined using either the native form of TTCN or by using ASN.1 (Abstract
Syntax Notation One).

Theoretical Model

A TTCN specification describes an abstract test suite (ATS) that is in-
dependent of test system, hardware and software. The ATS defines the
test of the implementation under test (IUT), which is treated in a black
box model, i.e. only its exterior interface is of concern. The IUT is stim-
ulated by sequences of test events and its response is inspected.

A TTCN abstract test suite can be transformed into an executable test
suite (ETS) using the TTCN Suite. This ETS is downloaded into the test
system (the system performing the test).

The test system performs the test by executing the ETS against the sys-
tem under test (SUT) which contains the implementation under test.

IBM Rational TTCN Suite 6.3 Getting Started 5
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Introduction to Languages and Notations

During execution the ETS will report any errors and log events for on-
line or post-test evaluation.

Test equipment
Send stimuli |!YT
TTCN T —\ [Implementation
Test suite under test
-
Observe Software and hardware
l response
PASS, FAIL or
INCONCLUSIVE
Timing and data constraints

Figure 1: Test System with Executable Test Suite (ETS)
connected to the system under test (SUT)

TTCN Specification Structure

A TTCN specification is similar to a Pascal or C program. (Being clean-
er and more comprehensive, TTCN is easier to learn.) Just like Pascal
and C, TTCN requires type and data declarations and it uses concepts
like modules and subroutines. Since TTCN is designed for testing, it
contains test specific concepts such as:

Powerful pattern matching constructs for complex data structures
using both TTCN and ASN.1.

Verdicts and preliminary verdicts to define the outcome of test cas-
es.

Possibilities to handle alternative outcomes in a test case.
Pre-ambles and post-ambles to show how to compose test cases.
The “modules” concept supporting multi-user test development.

The “modules” concept supporting the re-use of test components
and data structures.

Constructs for parallel test component execution including synchro-
nization primitives.

IBM Rational TTCN Suite 6.3 Getting Started April 2009



The TTCN Language

A TTCN specification has a standardized layout that produces compre-
hensive and unambiguous paper printouts. This greatly improves clarity
and readability. A test suite is divided into the following four major
parts:

« The overview part, containing a table of contents and a description
of the test suite. Its purpose is mainly to document the test suite to
increase clarity and readability.

e The declarations part, declaring all messages, variables, timers,
data structures and black box interface towards the Implementation
Under Test.

e The constraints part, assigning values and creating constraints for
inspection of responses from the implementation under test.

* The dynamic part, containing all test cases, test steps and default ta-
bles with test events and verdicts, i.e. it describes the actual execu-
tion behavior of the test suite.

Phones
Test Suite Overview
Declarations Part
Constraints Part
Test Suite Type Constraint Declarations
ASP Constraint Declarations
PDU Constraint Declarations
CM Constraint Declarations
Dynamic Part
Test Cases
Test Step Library
Defaults Library

Figure 2: The basic structure of a TTCN Test Suite
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Chapter 1 Introduction to Languages and Notations

Test Suite Dynamic Structure

The dynamic part of a TTCN abstract test suite is created in a hierarchi-
cal and nested manner. The building blocks are test groups, test cases,
test steps and test events. There are no limitations as to how many test
groups may be contained in a test suite, how many test events may be
contained in a test step, etc.

Test component explanation:

¢ Testevent: The smallest, indivisible unit of a test suite. Typically, it
corresponds to a signal, interrupt, message, data or timer expiration.

« Test step: A grouping of test events, similar to a subroutine or pro-
cedure in other programming languages.

e Test case: The main fundamental building block in a test suite. A
test case tests a particular feature or function in the implementation
under test (IUT). A test case has an identified test purpose and it as-
signs a verdict that depends on the outcome of the test case.

e Test group: A grouping of test cases. It might for example be con-
venient to group all test cases concerning connection establishment,
and to put all test cases concerning transport into a separate test

group.

e Test suite dynamic part: The highest level, encompassing all test
components and serving as the root of the tree. A test suite can range
from a large number of test groups and test cases to a single test
event contained in a test case.

Dynamic Part
Test Cases
BasicCall
Callw
Test Step Library
ConnectPhones
TestCallWaiting
HangUpAlIPhones
Defaults Library
Figure 3: The TTCN dynamic part structure
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Communication Mechanisms

TTCN uses the concepts of points of control and observation (PCOs),
abstract service primitives (ASPs) and protocol data units (PDUS) in
order to create an abstract interface towards the implementation under
test (IUT). APCO is a point in the abstract interface where the IUT can
be stimulated and its responses can be inspected. An ASP or a PDU is
either a stimuli or a response that carries information, i.e. parameters
and data.

Each PCO has two first in first out queues for temporary storage of
ASPs and PDUs: One queue for send and one queue for receive. These
queues are infinite, i.e. they can store any number of ASPs and PDUs.

ﬁ ASHM.1 ASP Type Definition: By Reference in Phonez [Phonesz.itex]

ASP Hame | PCO Type |Type Reference|Module Identifier| Comments Type Definition
Packagel |Controll &1 See reference (1)
Package? |ControlCther |E1

IDetaiIed Commentsi

m DropHook in Phones [Phones.itex] (- [O] =]
o
POU Matme DrropHook
PCO Type S AP

Encoding Rule Mame
Encaoding % aristion
Comimerts

Field Hame Field Type Field Encoding Comments
Uzer Subscriber

Detailzd Comments|

Figure 4: PCOs together with ASPs and PDUs create an
abstract interface towards the IUT

Event Trees, Constraints and Verdicts

TTCN uses event trees with test events to express the behavior of test
steps and test cases.

All the leaves in the event tree are assigned a verdict that can be PASS,
FAIL or INCONCLUSIVE. PASS means that the test case completed

without detecting any error. FAIL means that an error was detected, that
is, the behavior of the IUT did not conform with the pre-defined speci-
fication. INCONCLUSIVE means that there was insufficient evidence
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for a conclusive verdict to be assigned, but that the behavior of the IUT

was valid.
| 1 LiftHook \
—‘ ? DialTone ‘
L‘ ! Digits ‘
Sequence
4‘ ? CallTone
L( ? LineConnect ‘
Alternative
! DropHook ‘

4‘ ? BusyTone ‘

! DropHook ‘

—‘ ? NoTone ‘

Figure 5: An event tree and the corresponding execution order

A verdict can be either preliminary or final, allowing for flexibility in
the specification. A final verdict will terminate the active test case and
return its verdict. A preliminary verdict will not terminate test case ex-
ecution but it will flag either PASS, FAIL or INCONCLUSIVE. This
preliminary verdict can be inspected during test execution, like any
variable.

TTCN uses the comprehensive format shown in Figure 6. The indenta-
tion level of statements in the Behaviour Description column indicates
where in the event tree an event belongs. The leaves of the tree hold ver-
dicts that define test case outcome.
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Verdict PASS, FAIL,

INCONCLUSIVE
m Basic Connect in Phones [Phones.itex]
Test Case Mame|Baszic Connect
Group
\|Purpose Check that & normal call conniction can be establizhed
Configuration \
|| Detaut \
Commerts \
Selection Ref \
Description
Hr|Label| Behaviour Descrip| Constraints Verdict Comments
1 LILiftHoak L
2 L7DialTane \|
3 LIDicyit = Callsubzcr2
4 L*CalTone
3 L7LineConnect |ConnZubscr?
E LIDropHook N PAZS
7 L7Busy Tone '\
g LIDropHook IMCOMCLUSNE
q L¥MaTone FalL

Detailed Comments |

VALUE REFERENCE

Figure 6: The TTCN test case corresponding to the event tree in Figure 5

Data and Value Model

The TTCN data and value model is somewhat different from the one in
traditional programming languages. It allows for the creation of com-

plex data structures and types, and has the concept of constraints to do
value assignments. Constraints are more powerful than values in that

they also allow the use of patterns. A pattern can contain wild cards and
define allowable value ranges for complex data structures. This is very
useful when inspecting responses from the implementation under test.

TTCN has two alternative data and constraint representation formats:
the TTCN native tabular form and ASN.1 (Abstract Syntax Notation
One). ASN.1, which is a purely textual notation, provides a more flexi-
ble platform for describing complex data structures. ASN.1 also allows
data descriptions to be shared between an SDL (Z.105) specification
and a TTCN test suite.
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Modular TTCN

With modular TTCN, it is possible to define test suite components for
re-use. This facilitates test component re-use, and provides a language
platform for multi-user test development projects. See also “Distributed
Development” on page 118 in chapter 1, The TTCN Introduction, in the
Methodology Guidelines.

Concurrent TTCN

Concurrent TTCN introduces a parallel architecture for simultaneous
execution of several test components, allowing many interfaces to be
tested concurrently. There are several benefits:

e Test components become more cohesive/modular since they focus
on the test of a specific interface of the IUT. Each interface is iso-
lated in specific test components.

¢ Module and integration testing is easier and it facilitates test com-
ponent re-use.

e Test suite maintenance becomes easier since test components are
less monolithic. If one interface of the IUT changes, it will not in-
fluence any test components but the ones specifically dedicated to
this interface.

« Each test component becomes smaller and simpler since it deals
with fewer alternatives.

In concurrent TTCN, each test case consists of several parallel test com-
ponents (PTCs) that execute autonomously, performing concurrent
tests. A master test component (MTC) starts the execution of the PTCs
and controls the final verdict. The PTCs can only set preliminary ver-
dicts and the test case is completed and its verdict is decided when all
the PTCs are finished. The PTCs are synchronized through co-ordina-
tion points (CPs) and co-ordination messages (CMs).

Graphical and Textual Notations

The TTCN language supports two notations that are equivalent. The
graphical notation (TTCN-GR) and a textual notation (TTCN-MP).
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Application Areas

Currently, TTCN is mainly known within the telecommunications in-
dustry. However, it has broader areas of application, which can be sum-
marized as follows:

e Any protocol conformance testing.

« Any communicating systems testing, e.g. interactive, message-driv-
en, real-time or distributed.

« Any system with a well defined interface that can be stimulated and
observed.

The ASN.1 Language

April 2009

Abstract Syntax Notation One is a language specifically designed for
describing structured information that is conveyed across some inter-
face or communication medium. ASN.1 is standardized internationally
(ISO/IEC 8824) and it is a key ingredient of Open Systems Interconnec-
tion (OSI).

In the presentation layer of the OSI hierarchy, data values of quite com-
plex types, such as character strings, intricate structures or arrays of val-
ues, need to be determined in a unique way without saying anything
about the representation. ASN.1 is developed to fill this need.

ASN.1 is a generic notation for the specification of data types and val-
ues. The basic principle is to define a small number of simple types by
defining their possible values, and give rules for combining these into
increasingly complicated types. The original use of ASN.1 was in the
information description of high-level protocols (FTAM, CMIP, MHS
etc.), but today it is widely used in the telecommunications industry for
protocols and applications.

AtmInterfaceTCEntry ::= SEQUENCE {
atmInterfaceOCDEvents Counter32,

atmInterfaceTCAlarmState INTEGER

}

Figure 7: A sample ASN.1 type definition
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ASN.1 Encoding and Transfer Syntax

ASN.1 requires a transfer syntax in order to pass data between two en-
tities. Basic encoding rules (BER, ISO 8825) is a standardized transfer
syntax of OSI. Others exist as well: canonical encoding rules (CER) for
security applications, distinguished encoding rules (DER) for digital
signatures, traditional C/C++, etc. Any transfer syntax can be used for
ASN.1 descriptions.

ASN.1, SDL and TTCN — a Powerful
Combination

TTCNincludes ASN.1, i.e. ASN.1 is used for creating data descriptions
and constraints in test suite specifications. Through the new standard of
Z.105, ASN.1 is merged with SDL (Specification and Description Lan-
guage) to create an extremely powerful language environment for spec-
ification of real-time, interactive and distributed systems.

Data descriptions made in ASN.1 can be used for both SDL and TTCN
specifications, thus making a tight integration between implementation
and test, and promoting re-use.

SDL TTCN

\

ASN.1

Figure 8: ASN.1 specifications can be shared between
SDL and TTCN specifications

The Message Sequence Chart Language

History

During the last years, ITU has made a considerable effort in standardiz-
ing a formal language that defines message sequence charts (MSCs). A
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first version of the MSC recommendation was published in the summer
of 1992.

As defined in the recommendation Z.120, the MSC language offers a
powerful complement to SDL in describing the dynamic behavior of an
SDL system. Its graphical representation is well suited for presenting a
complex dynamic behavior in a clear and unambiguous way that is easy
to understand.

Theoretical Model

An MSC describes one or more traces from one node to another node of
an abstract communication tree generated from an SDL specification.
Basically, the information interchange is carried out by sending mes-
sages from one instance to another. In an SDL specification, those mes-
sages would coincide with the signals that are sent from one process and
consumed in another process. The instances would correspond to any
part of the specification (an SDL system, a block or a process).

Graphical and Textual Notations

The MSC language supports two notations that are equivalent. Beside
the graphical notation (MSC/GR), a textual notation (MSC/PR) is stan-
dardized.

Application Areas
Among several application areas, we have selected the following:

e Producing documents with the purpose of defining the requirements
on a system.

« Facilitating the design phase, by identifying and documenting a
multitude of dynamic cases before starting designing with SDL.

« Presenting the execution of a simulation as a graphical output. This
output is easy to follow and can later be verified against a reference.
MSCs can be verified against an SDL system using the SDL Suite.

e Presenting the execution trace of an SDL system during an interac-
tive simulation and generation of reports.

« A convenient way to define test purposes, particularly in conjunc-
tion with the Autolink test generation features.
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Introduction to the TTCN
Suite (in Windows)

This chapter gives an introduction to the TTCN Suite and its func-
tionality. It also includes a list of file types supported by the TTCN
Suite.

When you have read this chapter and want to get more familiar
with the TTCN Suite, you should read and practice chapter 4, Tu-
torial: TTCN Suite Basics (in Windows).

If you want to know more about what is new in this release of the
TTCN Suite, you should read chapter 2. Release Notes, in the Re-
lease Guide.

Note: Windows version

This is the Windows version of the chapter. The UNIX version
is chapter 3. Introduction to the TTCN Suite (on UNIX).

IBM Rational TTCN Suite 6.3 Getting Started 17



Chapter 2 Introduction to the TTCN Suite (in Windows)

Introduction to the TTCN Suite

The TTCN Suite is a family of tools for the development, specification
and compilation of executable tests for the TTCN language. You can
find more information about the TTCN Suite tools in “The TTCN Suite
Toolset” on page 19.

With the TTCN Suite and TTCN, tests are specified in a way that is in-
dependent of implementation software and hardware, that is, the tests
are only based on the system to be tested and not on the system perform-
ing the test. This has encouraged standards organizations to use the
technology. Test suites for various standards, supplied by standardiza-
tion authorities such as ETSI, can therefore be used by all manufacturers
and users of that standard. The test suites are created in a graphical ed-
itor environment and checked for syntactic and semantic errors by
means of a TTCN analyzer.

One of the TTCN Suite tools is TTCN Access. It is a general tool for
developing translators, code generators for different languages, auto-
matic encoders and decoders, interpreters, reporters and analysis tools
for TTCN test specifications.

The TTCN to C compiler produces code for both concurrent and non-
concurrent TTCN as well as a limited subset of ASN.1 (see “TTCN
ASN.1 BER Encoding/Decoding” on page 40 in chapter 1, Compatibil-
ity Notes, in the Release Guide for further details on the restrictions that
apply). To complete the production of an ETS, the generated code must
be adapted to the specific target environment.

The generated C code forms an ETS together with the Generic Compiler
Interpreter (GCI) Interface. The GCI Interface standardizes the commu-
nication between a TTCN component supplied by a vendor and other
test system components supplied by the customer, thus forming a
Means Of Testing (MOT). GCI is a minimal interface for the adaptation
of the generated code to a specific target environment. It makes ETS ad-
aptation easy.
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The TTCN Suite is an integrated set of tools used for creating, editing
and maintaining TTCN documents. The TTCN Suite will be described
below.

The Organizer

You start the TTCN Suite by adding and opening TTCN documents in
the Organizer. The Organizer is the main window in TTCN Suite. It in-
tegrates and co-ordinates the individual tools as required. Several tools
may be used simultaneously through the Organizer. For instance, one

part of a design may be analyzed at the same time as another is edited.

The Organizer features a graphical view of all the diagrams and docu-
ments you are working with, making them an integrated part of the de-
velopment process. This may include TTCN documents, SDL hierar-
chies, Messages Sequence Charts, Object Model diagrams, State
Charts, Highlevel MSCs and text documents. The view may be freely
organized according to your preference.

Different Views of the Test Suite

You can view and edit the contents of a TTCN test suite in the Browser,
the Table Editor and the Finder. The Browser gives information about
the overall structure while the Table Editor is used for viewing and ed-
iting the contents of the TTCN tables. The Finder is used for displaying
parts of the test suite, based on different search criteria. Some opera-
tions in the TTCN Suite produce logs and they are displayed in the Log
Manager.

The Browser

The Browser presents the view of the overall structure of a test suite.
You can manipulate the test suite by adding and deleting items. It is also
possible to control the amount of information displayed in the Browser
by collapsing and expanding the test suite.

Several Browsers, displaying different test suites, can be opened at the
same time. You may also find it useful to create a sub Browser, in which
you can select to display only a part of the test suite.
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The Table Editor

When you double-click a table that is included in a test suite, it will be
opened in the Table Editor. In the Table Editor you can edit the stan-
dardized TTCN-GR tables, including the concurrent TTCN tables.

The Finder

By using the Finder, you can display the TTCN tables in a list, without
any ordering restrictions. You can sort out the amount of tables included
in the list by different criteria, for example name, type, modification
time and analysis status. The tables can also be opened and analyzed
from the Finder.

The Log Manager

The Log Manager presents information about different operations in the
TTCN Suite. For example, log information will be generated when you
analyze, simulate or export a file.

Building a Test Suite

You can edit the declarations, constraints and dynamic tables manually
in the Table Editor, but there are also other ways for editing which re-
duce the manual work and the risk of typing-errors:

Data Dictionary

An alternative to manually writing behavior lines is to use the Data Dic-
tionary. By using the Data Dictionary, you can select system compo-
nents — for example PCOs, types, constraints and timers — that are al-
ready declared. You can then use these to build behavior statements.

SDL to TTCN Link

SDL to TTCN Link is similar in use and appearance to the Data Dictio-
nary. The difference is that with SDL to TTCN Link, you generate
TTCN declarations and interactively build behavior tables based on an
SDL specification.

Autolink

Autolink supports the automatic generation of declarations, constraints
and dynamic behavior tables in a TTCN test suite. The test generation
is based on an SDL specification and a number of MSC diagrams. You
may create these MSCs manually in the MSC Editor or automatically in
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the SDL Simulator or the SDL Explorer. The output from Autolink is a
test suite in MP file format which can be opened in the TTCN Suite and
refined subsequently.

In general, it is easier to describe test cases by MSCs than to specify
them in TTCN directly. Moreover, Autolink provides a number of facil-
ities to control the format and enhance the readability of a generated test
suite.

Generation of the Test Suite Overview

The test suite overview tables includes the test suite structure, test case
index and default index tables. These tables only need to be generated
once, for example when the test suite is to be printed or exported. After
that, the overview will be updated automatically as soon as you edit the
test suite.

Analyzing, Verifying and Executing a Test

The Analyzer

The Analyzer performs a complete syntax check on TTCN and ASN.1
(as used in TTCN), as well as a number of static semantic checks, fo-
cusing on the existence and uniqueness of identifiers and the way they
are being used.

Itis possible to analyze the entire Browser structure or selected parts of
it, as well as an entire modular TTCN system. If any tables are found to
be erroneous after analysis, the names of those tables will be displayed
in the Log Manager. An easy way to find and open an erroneous table,
is to left-click the table name in the log and then <ctr1>-right-click the
table name again.

The TTCN to C Compiler

The TTCN to C compiler translates TTCN to ANSI-C. The TTCN to C
compiler reduces the time for code generation as well as the volume of
the generated code. Automatically generated code is also free from the
potential errors of manual coding. The generated code is independent of
the target operative system and protocol. In order to be executable, the
generated C code must be linked to a library containing the pertinent OS
functions.
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The Generic Compiler Interpreter Interface

The Generic Compiler Interpreter interface (GCI) is an interface for the
adaptation of the generated code to a specific target environment. The

GCl interface focuses on what an abstract test suite needs in order to ex-
ecute in terms of functionality, and on what is needed to integrate TTCN
with a larger system.

The SDL and TTCN Integrated Simulator

The SDL and TTCN Integrated Simulator allows execution of a TTCN
test suite in a host environment. The system under test consists of a sim-
ulated SDL system. When the SDL and TTCN Integrated Simulator is
connected with the SDL Simulator, the combined system is simulated.
The test cases are executed one by one or in batch. After the execution,
the test coverage information can be visualized by the SDL Coverage
Viewer.

TTCN Access

TTCN Access makes the internal data structures representing the test
suite, available for application programs. It can be seen as a platform for
writing applications related to an abstract test suite, for example code
generators, interpreters, report tools and analysis tools.

Access provides a default mechanism for accessing the information, but
gives you total freedom to override this for one better fitted to your
needs.

Input and Output Formats

The TTCN language supports two notations that are equivalent:
TTCN-GR - the graphical notation —and TTCN-MP — the textual nota-
tion.

TTCN-GR

TTCN-GR is the format used when you edit a test suite in the TTCN
Suite. The TTCN Suite also prints a TTCN document in the TTCN-GR
format according to ISO/IEC 9646-3. You may select to print an entire
test suite or just parts of it. A preview feature allows you to see what the
printed material will look like before printing. The document may be
printed as a hard copy or a PostScript file.
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TTCN-MP

Itis possible to export TTCN documents to TTCN-MP format. Selected
items in the Browser — a single table or sets of tables — may also be ex-
ported to TTCN-MP format. The test suite that is to be exported, does

not necessarily have to be correct, analyzed or complete.

It is also possible to open a document in TTCN-MP format. There is a
high tolerance for errors in the MP file and you can use the Analyzer for
finding the errors and then correct them in the TTCN Suite rather than
in the original MP file.
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File Types
The TTCN Suite supports a number of different file types with various
suffixes:

Filename Explanation

filename.itex

TTCN document main data base file

filename.itex#0

TTCN document revert file

filendJARAa002189, s

TTCN document working structure file

filendJARAa002189,t

TTCN document working table file

filename.
itex-read_ lock

TTCN document read lock file

filename.itex-lock

TTCN document lock file

filename.mp

TTCN-MP file

filename.log

TTCN Suite log file

filename.c

ANSI-C file generated by the TTCN to C compiler

filename.h

Header file generated by the TTCN to C compiler

The working structure and table files are the internal TTCN Suite files
and will be created temporarily in the temporary directory.The TTCN
Suite checkpoints automatically to these files during editing but the
main data base files are updated only on save.

The revert file is created in the session directory (which is the same as
the target directory unless the ITEX SESSION DIR environment vari-
able is set). It has a name consisting of the name of the main data base
file (including extension), a hash sign (#) and a sequence number. The
revert file is always stored in the TTCN-GR format even if it has a name
like filename.mp#o0.

Locking of TTCN Documents

When a TTCN document is opened in the TTCN Suite Browser, a read-
lock file for it (which has the additional suffix '-read_lock’) is automat-
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ically created. The lock file is created in the same directory as the doc-
ument. When the TTCN Suite Browser exits, the read-lock file is re-
moved. If any another user (or the same user but using another TTCN
Browser) try to open the same TTCN document, he will get a question
informing that the file is opened by another user and asking to open it
in read-only mode. The command-line TTCN2C compiler and other ac-
cess applications always open TTCN documents in read-only mode.
When the TTCN document is opened in read-only mode, no read-lock
file is be created.

When a TTCN document is saved, a lock file for it (which has the addi-
tional suffix -1ock) is automatically created. This means that no other
user can access it during the save operation. The lock files are created
in the same directory as where the document is saved.

Transferring TTCN Suite TTCN Documents

The entire TTCN Suite data bases may be transferred between storage
areas. This is useful in order to preserve information that is lost in the
TTCN-MP format. Use the usual file commands to achieve this.
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Introduction to the TTCN
Suite (on UNIX)

This chapter gives an introduction to the TTCN Suite and its func-
tionality. It also includes a list of file types supported by the TTCN
Suite.

When you have read this chapter and want to get more familiar
with the TTCN Suite, you should read and practice chapter 5, Tu-
torial: TTCN Suite Basics (on UNIX).

If you want to know more about what is new in this release of the
TTCN Suite, you should read chapter 2. Release Notes, in the Re-
lease Guide.

Note: UNIX version

This is the UNIX version of the chapter. The Windows version
is chapter 2, Introduction to the TTCN Suite (in Windows).
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Introduction to the TTCN Suite

The TTCN Suite is a family of tools for the development, specification
and compilation of executable tests for the TTCN language. You can
find more information about the TTCN Suite tools in “The TTCN Suite
Toolset” on page 29.

With the TTCN Suite and TTCN, tests are specified in a way that is in-
dependent of implementation software and hardware, that is, the tests
are only based on the system to be tested and not on the system perform-
ing the test. This has encouraged standards organizations to use the
technology. Test suites for various standards, supplied by standardiza-
tion authorities such as ETSI, can therefore be used by all manufacturers
and users of that standard. The test suites are created in a graphical ed-
itor environment and checked for syntactic and semantic errors by
means of a TTCN analyzer.

One of the TTCN Suite tools is TTCN Access. It is a general tool for
developing translators, code generators for different languages, auto-
matic encoders and decoders, interpreters, reporters and analysis tools
for TTCN test specifications.

The TTCN to C compiler produces code for both concurrent and non-
concurrent TTCN as well as a limited subset of ASN.1 (see “TTCN
ASN.1 BER Encoding/Decoding” on page 40 in chapter 1, Compatibil-
ity Notes, in the Release Guide for further details on the restrictions that
apply). To complete the production of an ETS, the generated code must
be adapted to the specific target environment.

The generated C code forms an ETS together with the Generic Compiler
Interpreter (GCI) Interface. The GCI Interface standardizes the commu-
nication between a TTCN component supplied by a vendor and other
test system components supplied by the customer, thus forming a
Means Of Testing (MOT). GCI is a minimal interface for the adaptation
of the generated code to a specific target environment. It makes ETS ad-
aptation easy.
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The TTCN Suite is an integrated set of tools used for creating, editing
and maintaining TTCN documents. The tools and functionality of the
TTCN Suite will be described below.

The Organizer

You start the TTCN Suite by adding and opening TTCN documents in
the Organizer. The Organizer is the main window in TTCN Suite. It in-
tegrates and co-ordinates the individual tools as required. Several tools
may be used simultaneously through the Organizer. For instance, one

part of a design may be analyzed at the same time as another is edited.

The Organizer features a graphical view of all the diagrams and docu-
ments you are working with, making them an integrated part of the de-
velopment process. This may include TTCN documents, SDL hierar-
chies, Messages Sequence Charts, Object Model diagrams, State
Charts, Highlevel MSCs and text documents. The view may be freely
organized according to your preference.

Different Views of the Test Suite

You can view and edit the contents of a TTCN test suite in the Browser
and the Table Editor. The Browser gives information about the overall
structure while the Table Editor is used for editing the contents of the
TTCN tables.

The Browser

The Browser presents the view of the overall structure of a test suite.
You can manipulate the test suite by adding and deleting items. It is also
possible to control the amount of information displayed in the Browser
by collapsing and expanding the test suite.

Several Browsers, displaying different test suites, can be opened at the
same time. You may also find it useful to create a sub Browser, in which
you can select to display only a part of the test suite.
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The Table Editor

When you double-click a table that is included in a test suite, it will be
opened in the Table Editor. In the Table Editor you can edit the stan-
dardized TTCN-GR tables, including the concurrent TTCN tables.

Building a Test Suite

You can edit the declarations, constraints and dynamic tables manually
in the Table Editor, and the menu choice Replace allows searching for
and replacing of test strings. There are also other ways for editing which
reduces the manual work and the risk of typing-errors: you can use the
Data Dictionary, the SDL to TTCN Link and the Autolink.

The test suite overview tables can be generated by the menu choice
Generate SO.

Data Dictionary

An alternative to manually writing behavior lines is to use the Data Dic-
tionary. The Data Dictionary is included in the Table Editor, and by us-
ing it you can select system components — for example PCOs, types,
constraints and timers — that are already declared, to build behavior
statements.

SDL to TTCN Link

SDL to TTCN Link is similar in use and appearance to the Data Dictio-
nary. The difference is that with SDL to TTCN Link, you generate
TTCN declarations and interactively build behavior tables based on an
SDL specification. This ensures consistency between the test suite and
the specification.

Autolink

Autolink supports the automatic generation of declarations, constraints
and dynamic behavior tables in a TTCN test suite. The test generation
is based on an SDL specification and a number of MSC diagrams. You
may create these MSCs manually in the MSC Editor or automatically in
the SDL Simulator or SDL Explorer. The output from Autolink is a test
suite in MP file format which can be imported into the TTCN Suite and
refined subsequently.
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In general, it is easier to describe test cases by MSCs than to specify
them in TTCN directly. Moreover, Autolink provides a number of facil-
ities to control the format and enhance the readability of a generated test
suite.

Generate Overview

To complete the test suite, you have to generate the test suite overview
tables, that is, the test suite structure, test case index and default index
tables. The page numbers of the tables referenced in the index tables

will also be calculated. No selection is required when you generate the
overview and you can do it both from the Browser and the Table Editor.

Other Test Suite Operations

The following operations can be performed on the entire test suite or se-
lected parts of it:

Select

You can create a selection in the Browser by specifying various predi-
cates. They could be name or content patterns, cross reference predi-
cates, type information or analysis results. The selections may later be
used for presenting status information on the items selected. It is also
possible to create sub Browsers from selections.

Report

It is possible to produce a configurable textual report — status informa-
tion as analysis status or modification date — on a test suite. The output
may also be used for further processing in an awk script or Microsoft
Excel.

Compare

You may compare two TTCN documents. This is often useful when you
want to resolve conflicts before merging one of the documents into the
other. When you want to compare two documents, you make selections
in one test suite. These are then compared with the other test suite — the
destination test suite. Any similarities found will be logged and report-
ed.
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Merge

You can merge an entire TTCN document or selected parts of it into an-
other TTCN document. This only works if there is no conflict, that is,
no object in the source test suite has the same name as an object in the
destination test suite.

It is also possible to merge the contents of an MP file into a TTCN doc-
ument.

Search

You may search for occurrences of a specified pattern, which can be ei-
ther a literal string, wildcard or regular expression. If you want to, you
can also replace the matches by another pattern. It is possible to search
both from the Browser and the Table Editor and to select, for example,
the scope and direction for the search.

Find Tables

You can search for and display named tables. No selection is required
and you can to it both from the Browser and the Table Editor.

Analyzing, Verifying and Executing a Test

The Analyzer

The Analyzer performs a complete syntax check on TTCN and ASN.1
(as used in TTCN), as well as a number of static semantic checks, fo-
cusing on the existence and uniqueness of identifiers and the way they
are being used.

When the Analyzer is started from a Browser, it will analyze selected
items in the test suite. When the Analyzer is started from a Table Editor
it will only analyze that table.

If any tables are found to be erroneous after analysis, the names of those
tables will be displayed in the log. An easy way to find and open an er-
roneous table is to select the name of the table in the log and then select
Find Table from the Tools menu in the Browser or the Table Editor.

The TTCN to C Compiler

The TTCN to C compiler translates TTCN to ANSI-C. The TTCN to C
compiler reduces the time for code generation as well as the volume of
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the generated code. Automatically generated code is also free from the
potential errors of manual coding. The generated code is independent of
the target operative system and protocol. In order to be executable, the
generated C code must be linked to a library containing the pertinent OS
functions.

The Generic Compiler Interpreter Interface

The Generic Compiler Interpreter interface (GCI) is an interface for the
adaptation of the generated code to a specific target environment. The

GCl interface focuses on what an abstract test suite needs in order to ex-
ecute in terms of functionality, and on what is needed to integrate TTCN
with a larger system.

The SDL and TTCN Integrated Simulator

The SDL and TTCN Integrated Simulator allows execution of a TTCN
test suite in a host environment. The system under test consists of a sim-
ulated SDL system. When the SDL and TTCN Integrated Simulator is
connected with the SDL Simulator, the combined system is simulated.
The test cases are executed one by one or in batch. After the execution,
the test coverage information can be visualized by the SDL Coverage
Viewer.

TTCN Access

TTCN Access makes the internal data structures representing the test
suite, available for application programs. It can be seen as a platform for
writing applications related to an abstract test suite, for example code
generators, interpreters, report tools and analysis tools.

Access provides a default mechanism for accessing the information, but
gives you total freedom to override this for one better fitted to your
needs.

Input and Output Formats

The TTCN language supports two notations that are equivalent:
TTCN-GR - the graphical notation — and TTCN-MP — the textual nota-
tion.
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TTCN-GR

TTCN-GR is the format used when you edit a test suite in the TTCN
Suite. The TTCN Suite prints a TTCN document in the TTCN-GR for-
mat according to ISO/IEC 9646-3.

When you print, configurable headers and footers, double or single sid-
ed printing and partial prints are supported. The output format is Post-
Script, which also makes it possible to print the test suite to a file.

TTCN-MP

Itis possible to export TTCN documents to TTCN-MP format. Selected
items in the Browser — a single table or sets of tables — may also be ex-
ported to TTCN-MP format. The test suite that is to be exported, does

not necessarily have to be correct, analyzed or complete.

It is also possible to import a document in TTCN-MP format. There is
a high tolerance for errors in the MP file and you can use the Analyzer
for finding the errors and then correct them in the TTCN Suite rather
than in the original MP file.

In addition, you can simply open MP files and work with them as with
TTCN-GR files without having to convert them first. It is also possible
to use Save As for changing the format.
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Files in the TTCN Suite

File Types

The TTCN Suite supports a number of different file types with various
suffixes:

Filename Explanation
filename.itex TTCN document main data base file
filename.itex#0 TTCN document revert file

filenJARa002189,s TTCN document working structure file

filenJARa002189,t TTCN document working table file

filename. TTCN document read lock file
itex-read lock

filename.itex-lock | TTCN document lock file

filename.mp TTCN-MP file

filename.log TTCN Suite log file

filename.rpt TTCN Suite reporter file

filename.c ANSI-C file generated by the TTCN to C compiler
filename.h Header file generated by the TTCN to C compiler

April 2009

The working structure and table files are the internal TTCN Suite files
and will be created temporarily in the temporary directory. The TTCN
Suite checkpoints automatically to these files during editing but the
main data base files are updated only on save.

The revert file is created in the session directory (which is the same as
the target directory unless the ITEX SESSION DIR environment vari-
able is set). It has a name consisting of the name of the main data base
file (including extension), a hash sigh (#) and a sequence number. The
revert file is always stored in the TTCN-GR format even if it has a name
like filename.mp#0.You can specify the compression of the revert
files by using the resource revertFileCompressionMethod.

UNIX commands such as mv, cp, rm etc. can be used on these files
(but use with caution!).
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Locking of TTCN Documents

When a TTCN document is opened in the TTCN Suite Browser, a read-
lock file for it (which has the additional suffix '-read_lock’) is automat-
ically created. The lock file is created in the same directory as the doc-
ument. When the TTCN Suite Browser exits, the read-lock file is re-
moved. If any another user (or the same user but using another TTCN
Browser) try to open the same TTCN document, he will get a question
informing that the file is opened by another user and asking to open it
in read-only mode. The command-line TTCN2C compiler and other ac-
cess applications always open TTCN documents in read-only mode.
When the TTCN document is opened in read-only mode, no read-lock
file is be created.

When a TTCN document is saved, a lock file for it (which has the addi-
tional suffix -1ock) is automatically created. This means that no other
user can access this file during the save operation. The lock files are cre-
ated in the same directory as where the document is saved.

Transferring TTCN Suite TTCN Documents

The entire TTCN Suite data bases may be transferred between storage
areas. This is useful in order to preserve information that is lost in the
TTCN-MP format. Use the usual UNIX commands to achieve this.
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4 Tutorial: TTCN Suite
Basics (in Windows)

This tutorial is intended as an easy introduction to the TTCN Suite
for the newcomer. It is assumed that you have some basic knowl-
edge about Windows. In addition, to find the TTCN Suite meaning-
ful to use, you have to understand TTCN.

Note: Windows version

This is the Windows version of the tutorial. The UNIX version
can be found in chapter 5, Tutorial: TTCN Suite Basics (on

UNIX).

Note:

This document is a TTCN Suite primer and is not intended to
provide a tutorial on TTCN. The volume Methodology Guide-
lines introduces some basic TTCN features presented with the
aid of a simple example.
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Purpose of This Tutorial

The purpose of this tutorial is to make you familiar with the basic func-
tions of the TTCN Suite. You will start by creating a test suite and you
will learn various ways of editing tables.

It is assumed that you know how to use Windows but that you have no
or little previous knowledge about the TTCN Suite. However, to under-
stand the full use of the TTCN Suite, you must have knowledge of
TTCN. Methodology Guidelines introduces some essential TTCN fea-
tures, presented with the aid of a simple example.

Starting the TTCN Suite

It is assumed that the TTCN Suite has been installed correctly and that
the installation directory is:
C:\IBM\Rational\SDL TTCN Suite6.3

To start TTCN Suite:

¢ Select the TTCN Suite icon from the Start menu.

— You can also double-click the executable file sdt.exe, which
should be located in:
C:\IBM\Rational\SDL_ TTCN Suite6.3\bin\wini38é.

After a few seconds, the Organizer is started. The Organizer is the main
window from which you have access to the tools in the TTCN Suite en-
vironment.

A welcome window, where you may read the license agreement for
SDL Suite and TTCN Suite, will also be displayed. The window disap-
pears as soon as you click the Continue button or perform any action in
the Organizer.
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Figure 9: The Organizer main window

The Organizer consists of a main window and a log window. In the main
window, five areas — known as chapters — are displayed by default:

e Analysis Model

e Used Files

e SDL System Structure

e TTCN Test Specifications
e Other Documents

You may freely use these chapters to hold a number of documents and
chapters may also be renamed, deleted and created — the actual use is a
matter of personal taste.

More information about customizing the chapters can be found in “Cus-
tomizing the Organizer Chapters” on page 51 in chapter 3, Tutorial: The
Editors and the Analyzer, in the SDL Suite 6.2 Getting Started.
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What You Will learn

e To set the source and target directory
e Tocreatea TTCN test suite

Setting the Source and Target Directory

You will begin by setting the source and target directory in the Organiz-
er. The source directory is where your new documents will be saved by
default. The target directory is where generated files are put. Both of
these directories must already exist — you cannot create them in the Or-
ganizer.

1. Double-click the source directory icon in the Organizer window.

— You may also select the source directory icon and then select
Edit from the Edit menu in the Organizer or you may select Set
Directories from the File menu.

The Set Directories dialog is opened, and you may change the
source and target directories.
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Figure 10: The Set Directories dialog

2. Select the source directory by writing the path in the text field or by
browsing in the dialog that is opened when you click the folder but-
ton. Make sure that you have write access to the directory.

3. In the same way, you can change the target directory.

4. Click OK in the Set Directories dialog.
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Creating a New Test Suite

When you have set the source and target directories, you should create
anew TTCN document.

1. Select the chapter TTCN Test Specification in the Organizer.
2. Select Add New from the Edit menu in the Organizer.

The Add New dialog is opened. In the dialog you should set the doc-
ument type and name.

Add New
— Mew dacument type
 MSC M5C 2
ML [ObjectModel  x]
" Organizer lm
sl [spstem =]
C Ten o =
& TTCN [Modular Test Suite =]
Mew document namme: ITutoriaI

IV Show in editor
I=| Copy existitia) file:

| E

] | Cancel I Help |

Figure 11: Add New dialog

3. Select TTCN and Test Suite or Modular Test Suite in the New docu-
ment type list.

4. Type Tutorial inthe New document name field.
5. Make sure that the option Show in editor is selected.
6. Click OK.

A new TTCN document is created in the source directory. At the
same time, a TTCN icon is created in the Organizer. After that, the
TTCN Suite is started. The TTCN Browser will show the new test
suite in collapsed format.
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Figure 12: The TTCN Suite is started and the Browser displays the test suite
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What You Will Learn

« Toexpand and collapse nodes
e To build a test suite

Expanding and Collapsing Nodes

The Browser displays the test suite in a collapsed format, which is indi-
cated by plus signs in front of the nodes. You expand and collapse the
nodes the same way that you expand and collapse directory levels in the
Windows Explorer.

* . Tutorial [_ [O] x]
=5 Tutorial
+-75 Test Suite Overview
+-T, Declarations Part
+-%, Constraints Part
i
T, Test Cases
T, Test Step Library
T, Defaults Library

Figure 13: The Dynamic Part has been expanded

Some nodes are not marked with plus or minus signs. Those node are
tree nodes without children. The node Test Cases in Figure 13 is an ex-
ample of this. Such nodes represent the static (structural) parts of the
test suite that cannot be opened or edited.
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Building a Test Suite
You are now going to add a TTCN table to your test suite.

To add a PCO type:
1. Expand the Declarations Part.

To be able to see the entire test suite, you may also have to enlarge
the Browser window.

2. Select the PCO Type Declarations node.
3. Select Add in from the Edit menu.

A PCO Type with the temporary name NoName is added in the PCO
Type Declarations list. The table icon looks like a small graphical
table, which means that it can be opened and edited.

4. Rename the PCO type NoName by clicking on it when it is selected,
that is, it becomes highlighted. Name the PCO type LoweR_pco.

* . Tutorial !EI m
-7, Declarations Part .I

+-T5 Test Suite Type Definitions

+-T, Warieties of Encoding Definition
T, Test Suite Dperation Definitions
T, Test Suite Operation Procedural Definitions
d Test Suite Parameter Declarations
I Test Case Selection Expression Definitions
{0 Test Suite Constant Declarations
I Test Suite Constant Declarations By Reference
{0 Test Suite Yariable Declarations
I Test Caze Yariable Declarations

—-E# PCO Type Declarations

eafLOWER_PCO

[ PCO Declarations ;I

Figure 14: The test suite when a PCO Type has been added

Note that the new table is marked with a question mark to indicate
that it has not yet been analyzed.
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A TTCN PCO called .
(Declarations Part > PCO Declarations)

A TTCN PDU called sExD
(Declarations Part > PDU Type Definitions > TTCN PDU Type
Definitions)

A TTCN PDU called RECEIVE
(Declarations Part > PDU Type Definitions > TTCN PDU Type
Definitions)

You can also copy and paste SEND and change the name to RE-
CEIVE.

A TTCN PDU constraint on the SEND PDU called s1
(Constraints Part > PDU Constraint Declarations > TTCN
PDU Constraint Declarations)

A TTCN PDU constraint on the RECEIVE PDU called r1
(Constraints Part > PDU Constraint Declarations > TTCN
PDU Constraint Declarations)

You can also copy and paste S1 and change the name to R1.

A test case called TEST case 1
(Dynamic Part > Test Cases)

A test step called TEST STEP 1
Dynamic Part > Test Step Library)
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Figure 15: The test suite when the tables have been added

The next step is to edit the tables that you just added.
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Using the Table Editor

48

What You Will Learn

* To open the Table Editor

e To resize the window parts

* To edit the contents of a table

Opening the Table Editor

The Table Editor is opened when you double-click a table icon in the
Browser:

« Double-click the test case table TEST_CASE_1.
The test case table is opened in the Table Editor.

The header il * TEST_CASE_1 in Tutorial [T utorial.itex]
e
Test Caze Mame| TEST_CASE 1 -
Graup
|[Purpoze
{|zonfiguration
IDefault
The body = — = =
Hr|Label| Behaviour Description| Constraints Ref| Verdict Comments
The footer

Detailed Commerts

Figure 16: The test case TEST_CASE_1 which has not yet been edited

Resizing the Table

As you can see, the Table Editor window is divided into three parts: the
header, the body and the footer. These parts can be resized and hidden.

« Drag the horizontal bars that separates the table parts to change the
relative size.

« Dragarow separator in the left most column to change the height of
a row.

« Drag acolumn separator in a header of the body part of the table to
change the column width.
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Editing the Test Case Table

As you can see, TEST_CASE_1, or any other table, consists of fields
where text may be inserted and edited. This is what you are going to do
now:

1.

Click in the Purpose field and type some text, for example:
This is an example test case for the TTCN Suite tuto-
rial.

Type some text in the Description field: Example test case.

— Instead of clicking the mouse to set the input focus, you can
press <down arrows until the cursor has reached the Descrip-
tion field.

Itis also possible to type text in the other fields but you do not have
to do that in this tutorial. Note that the Group field is not editable.

The contents of this field is always kept updated from the Browser
structure.

Select Insert New Row After from the Edit menu.
— You can also Press <Ins> OF <Inserts.

A new empty line is added to the body of the table. Note that the line
is automatically numbered.

Type .t seENT in the Behaviour description field of the new line.

Note:

The misspelling of “SEND” is intentional!

5. Type s1 in the Constraints Ref field.

6. Press <Ins> Or <Inserts> toadd another new line.

7. Type +TEST sTEP_ 1 in the Behaviour Description field of row 2

Note that the text is automatically indented.
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ﬁ *TEST_CASE_1 in Tutorial [Tutorial.itex]
Test Case Mame| TEST _CASE 1 =
Group
|[Purpose Thiz iz an example test case for the TTCN suite tutarial
I Configuration i
Default
Comments LI
Hr|Label| Behaviour Description| Constraints Ref| Werdict Comments =
1 L! SENT =1 I
2 +TEST_STEP_1
hd
Detailec Commentsl

Figure 17: The test case TEST_CASE_1 when it has been edited.
The misspelling of “SEND”” is intentional.

When you have edited TEST_CASE_1, you should close the table.

Completing the Test Suite

You should now edit the other tables that you have already added to the
test suite. Use the tables in the following figures as models.

1. Edit the tables in the Declarations Part of the test suite, that is the
PCO type LOWER_PCO, the PCO called L and the PDUs called
SEND and RECEIVE:

m * LOWER_PCOD in Tutorial [Tutorial.itex]
pco Type|LovER PO

Role LT

Comments

Figure 18: The PCO type LOWER_PCO

i =Lin Tutorial [Tutorial.itex]

IPCO Mame|L

|Fco Type [LOwviER_FCO
|IFale LT
I Comments

Figure 19: The PCO L
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il ~ SEND in Tutorial [Tutorial.itex]

PO Mame SEMC

PCO Type LCAWWER_PCO
Encoding Rule Mame
Encoding Yaristion

Comments
Field Hame|Field Type| Field Encoding Comments
Field_1 IMTEGER

Field_2 BOOLEAR
Detailed Comments

Figure 20: The PDU SEND

Since the contents of SEND and RECEIVE are identical, you can
copy the text and rows from SEND and paste them in RECEIVE:

— Select text in the usual way with the mouse.

— Select an entire row in the body of a table by clicking the left
most field.

When you are going to paste, note the following:

— Text can only be pasted in text edit mode, that is, when a field
contains a text pointer.

— A body row can only be pasted when a body row is selected or
when a body field is highlighted.

Note:

This means that there are two paste buffers: one for plain text and
one for body rows.
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i * BECEIVE in Tutorial [Tutorial.itex] [_ (O] x|
POU Mame RECEME

[l Pco Type LCWER_PC0
IEncoding Rule Mame
IEncoding “ariation
Comments

Field Hame |Field Type|Field Encoding
Field_1 INTEGER
Field_2 BOOLEAR

Comments

Detailed Commentsl

Figure 21: The PDU RECEIVE

2. Edit the tables in the Constraints Part, that is the PDU constraints
called S1 and R1:

i =51 in Tutorial [Tutorial.itex] [_ (O] x|
Constraint Mame =] -
PO Type SEMD
Drerivation Path

Encoding Rule Mame
Encoding Yaristion T

Commerts _LI
Field Hame|Field ¥alue | Field Encoding| Comments
Figld_1 1
Figld_2 FALSE

Detailed Comments

Figure 22: The PDU constraint S1

i = R1in Tutorial [Tutorial.itex]

Conztraint Mame F:1
|IPoU Type RECEMNE
|| Cetivation Path
IEncoding Rule Mame
|| Encading ‘ariation [

Comments LI
Field Hame| Field Yalue|Field Encoding Comments
Figld_1 2
Figld_2 TRUE

iDetaiIed Commemsi

Figure 23: The PDU constraint R1
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3. Edit the test step called TEST_STEP_1 in the Dynamic Part:

ﬁ *TEST_STEP_1 in Tutorial [Tutorial.itex]

Test Step Mame||TEST_STEP_1

Groug

Cibjective Thiz iz an example test step for the TTCH sute example

Default

Comments

Description Example test step LI
Hr|Label| Behaviour Description| Constraints Ref| Verdict Comments =
1 L7 RECEIVE R1 PASS

12 L7 OTHERWASE FaIL LI

IDetaiIed Commentsl

Figure 24: The test step TEST_STEP_1

When you add row 2 it is automatically indented, however, in this
case it should not be. To decrease the indention, put the cursor in

row 2 and then either:

— Press <alt+-> (<Alt> and the minus key).
— Click the minus indention quick-button.
— Select Edit > Decrease Indention Level.

4. Close all tables when you have finished editing.

5. Save the test suite by selecting Save in the File menu.
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Analyzing the Test Suite

What You Will Learn

e To analyze a test suite
e Tofind errors

Analyzing the Test Suite
You are now going to analyze the test suite:

1. Select Analyze Suite from the Build menu.

— You can also select the top node in the Browser and then select
Analyze. Analyze only works on selected parts of a test suite (in-
cluding sub-trees) so in this case it will have the same effect as
Analyze Suite.)

The Analyzer/TTCN to C Compiler Settings dialog is opened. You
do not have to change the settings in this tutorial.

TTCH Analyzer / TTCH to C Compiler Settings m

TTCN &nalyzer Options | TTEN to C Compier Options | Buid Options |

r Option: W arningz
[T Forced analysis ¥ Enable
[T Retrieve ASN.1 Defiritiors

[V Enable restriction contral

r Error limit

IBDDD erors

ok I Cancel | Apply |

Figure 25: The Analyzer/TTCN to C Compiler Settings dialog
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B Log Manager m= e
] TTCN Suite | ] Tulonal fex |
Analysis report: :l

Note that if you analyze the test suite again by using a quick-button
or a shortcut, the same options will be used but the dialog will not
be displayed.

Click OK.

If you have edited the test suite as described, the TTCN Suite Log
Manager is opened with a textual log that should show a single error
message:

Analysis of the teble: TEST CaSE 1 (Tutorial: :TEST CASE 1) of type: Test Case Dynemic
Behaviour
Row: (#l) [#1)
Behaviour Description:
The referenced object SENT is not declared.
LISENT

Analyzer done.

Errors found in 1 tables.

=

Figure 26: The TTCN Suite Log Manager window showing one error

The log text means that there is an error in line 1 of the behaviour
description of the test case dynamic behaviour table called
TEST_CASE_1.

Also note that the parent nodes to the erroneous table are marked
with a red arrow and the table is marked with a red cross in the
Browser.

Finding and Correcting the Error
To find the erroneous table, you use the popup menu:

1.

In the Log Manager, click the table identifier, that is, the name of
the table: TEST_CASE_1.

<ctrls-right-click the name of the table again.

A popup menu is opened.
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3. Select the top command in the popup menu: Test Case Name:

TEST_CASE_1.

B Log Manager

) TTCN Suite T Tutorial ites I

Analysis reporc:

H=E

[+

Eehaviour
Row: (#1) [#1]
Behaviour Description:
The referenced object SE
L!SENT

Analyzer done.

dnalysis of the table: TEST_CAST I

Test Case HName: TEST_CASE_1

Group:

Purpose: This is an exampel test case for the TTCH Suite tutorial.
Configuration:

Default:

Comments:

Selection Rel:

Description: Example test case

Errors found in 1 tables.

=

Figure 27: Finding a table by using the popup menu in the Log Manager

The Table Editor window is opened, displaying the TEST_CASE_1

table. Note that the

error is marked in red, in this case L! SENT in

the Behaviour Description column.

You should now correct the error and analyze again:

1. Correct the error, i.e. change SENT to SEND.

2. Analyze the test suite again. You can do this while having the Table
Editor window still opened since the Analyzer works on any level

of the test suite.

You will now have a small test suite that is syntactically correct.
This means that the red markings will disappear.

56 IBM Rational TTCN Suite 6.3 Getting Started April 2009



Creating TTCN Tables in Other Ways

Creating TTCN Tables in Other Ways
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The methods described below make it faster and more efficient to create
TTCN tables. They also avoid annoying spelling errors and reduces the
amount of text that needs to be typed.

What You Will Learn

e To create a table by copying and pasting.
e To create a table by using the Data Dictionary.
e Todelete atable.

Copying and Pasting

You are now going to practice another way of creating a TTCN table,
namely by copying and pasting it.

1. Copy the PDU called SEND in the Browser.
2. Select S1 and then paste the table you have copied.
The SEND table is pasted before S1.

Editing the New Table

1. Open the new SEND table.
The Table Editor window is opened displaying the table. As you can
see, the PDU Type field and the Field names are filled in. Now you

just have to change the name and insert values in Field_1 and
Field_2.

2. Type a new name in the Constraint Name field: s2.

3. Give Field_1 the value 3 and Field_2 the value TrUE in the Field
Value column.

4. Analyze the entire test suite as described in “Analyzing the Test
Suite” on page 54.
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Using the Data Dictionary

You can use the Data Dictionary to interactively build behaviour lines
in behaviour tables. In the Data Dictionary dialog, you can compose
sends, receives, timeouts and attachments, and at the same time see how
it turns out in the dialog.

In this simple example, you will use the Data Dictionary to create a new
test case with the same contents as TEST_CASE_1, and as a compari-
son you may have that table opened too:

1. Create a new test case and open it.
2. Name the test case TEST CASE 2.

3. Open the Data Dictionary from the View menu.

DataDictionary for * TEST_CASE_2 in Tutorial

Send/Receive | Timer | Attachment

-~ PCO Tup Constraint
L SEND 52 Hame Type Value
RECEIVE 51

Lo R1

2
i~ Timer Aszignment Qualifier

" Stant

j-  Cancel I I

"Behavmr Lir

Dats Dictionay. 7| || Generete Flat:elvesl

Verdict
—

Clear | Ciose |

"Eunslra\nt

Figure 28: The Data Dictionary dialog

58 IBM Rational TTCN Suite 6.3 Getting Started April 2009



Creating TTCN Tables in Other Ways

4. In the Send/Receive tab in the dialog, make the following settings:
— Select the PCO L.

— Select the ! (exclamation mark) radio button, which means that
you will add a send statement.

— Select the type SEND.
— Select the constraint S1.
— No verdict should be selected.

The Behaviour Line, the Constraint and the Verdict fields show the
contents of the behaviour line that is inserted in the table.

5. Click Apply.

The behaviour line you have composed is inserted in the table.
6. Inthe Attachment tab, select TEST_STEP_1.

The Behavior Line will read +TEST STEP 1.
7. Click the Apply button.

The behaviour line is inserted and TEST_CASE_2 should now be
identical to TEST_CASE_1.

8. Close the Data Dictionary dialog.

Deleting the Tables

You will not need the newly created tables in the rest of this tutorial.
You should therefore delete them:

1. Select S2 and TEST_CASE_2 in the Browser.
2. Select Delete from the Edit menu or press the <Deletes key.

The tables are deleted.
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Exporting a Test Suite

60

What You Will Learn

¢ To save the test suite as TTCN-MP
e To generate the test suite overview
¢ To save the test suite as HTML

Saving a Test Suite to MP Format and
Generating the Overview

You should now convert the test suite to TTCN-MP format. However,
before the actual conversion, the test suite overview has to be generated.
How to do this will also be described below.

1. Select the top node of the test suite in the Browser.
2. Select Save As from the File menu.

Since the test suite overview has not been generated before, it has to
be done now. A dialog is opened where you can confirm this oper-
ation.

3. Click Yes in the confirmation dialog.

Since the test suite you have created is small, the generation will not
take long. Also, once it has been generated, it will be updated auto-
matically.

A file dialog is opened.

4. Specify where the file is to be saved, ensure that you save as type
TTCN-MP and give the file a name (example).

The test suite will now be renamed t0 example . mp.

Hint:

Optionally, you can use the Export to MP button for exporting the
.itex file to MP, while keeping the .itex file open.

A TTCN-MP file can be opened like an ordinary .itex file.
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Saving a Test Suite as HTML

To save the entire test suite, or selected parts of it, as HTML, you pro-
ceed as described in “Saving a Test Suite to MP Format and Generating
the Overview” on page 60. But instead of TTCN-MP, select HTML as
the file type.

It is also possible to only export an opened table. To do this:
1. Open atable.

2. Select Generate HTML from the pop-up menu in the table.
3. Select a name of the file and where it should be saved.

An HTML document cannot be opened in the TTCN Suite again, but
you can view it in an HTML browser.
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Printing the Test Suite

62

You should by now have a test suite that is syntactically correct.

If you have saved the test suite as MP, as described earlier, the test suite
overview should also have been generated and it does not have to be
done again. The overview will be automatically updated as soon as you
make any changes in the test suite after the generation.

If you did not save the test suite as MP, you will have to confirm the up-
dating of the overview before printing is possible.

You can print a test suite both from the TTCN Suite and the Organizer.
The main differences are that in the TTCN Suite there is a print preview,
and in the Organizer, you can print several test suites at the same time.

Printing from the TTCN Suite
To print from the TTCN Suite:

1. Ensure that the Browser window is active.
2. Select Print from the File menu.
The Print dialog is opened.
3. If necessary, change some settings.
4. Click OK.

The test suite is printed.

Printing from the Organizer
To print from the Organizer:

1. Select the TTCN document icon in the Organizer.
2. Select Print from the File menu.
The Print TTCN dialog is opened.
3. If necessary, change some settings.
4. Click Print.

The test suite is printed.
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You should now have learned how to create a test suite and how to edit
it in the Browser. You have also learned how to create and edit tables
and how to work with the Table Editor. Other things you should have
learned is how to analyze the test suite, how to find errors and how to
save as MP and HTML.

By practicing this tutorial you have probably not achieved any knowl-
edge about TTCN. If you want to know more about the basics of TTCN
you may read the Methodology Guidelines. That volume is, however,
not a tutorial on TTCN.

The following tutorial is chapter 6, Tutorial: SDL and TTCN Integrated
Simulator (W). Before you start practising that, you should know how
to use the SDL Simulator. A tutorial on that can be found in chapter 4,
Tutorial: The SDL Simulator, in the SDL Suite 6.2 Getting Started.
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Tutorial: TTCN Suite
Basics (on UNIX)

This tutorial is intended as an easy introduction to the TTCN Suite
for the newcomer. It is also assumed that you have some basic
knowledge about UNIX. In addition, to find the TTCN Suite mean-
ingful to use, you have to understand TTCN.

Note: UNIX version

This is the UNIX version of the tutorial. The Windows version
can be found in chapter 4. Tutorial: TTCN Suite Basics (in Win-

dows).

Note:

This document is a TTCN Suite primer and is not intended to
provide a tutorial on TTCN. The volume Methodology Guide-
lines introduces some basic TTCN features presented with the

aid of a simple example.
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Purpose of This Tutorial

The purpose of this tutorial is to make you familiar with the basic func-
tions of the TTCN Suite. The sections in this chapter are to be read se-
quentially. You will start by setting up the TTCN Suite environment.
Then you will create a TTCN test suite, edit the tables in the test suite
and apply some basic the TTCN Suite tools.

It is assumed that you know how to use UNIX but that you have no or
little previous knowledge about the TTCN Suite. However, to under-
stand the full use of the TTCN Suite, you should have knowledge of
TTCN. The volume Methodology Guidelines introduces some essential
TTCN features, presented with the aid of a simple example.

Setting Up the TTCN Suite Environment

66

It is assumed that the TTCN Suite has been installed correctly, accord-
ing to the instructions in the Installation Guide. The installation direc-
tory is pointed out by the environment variable $stelelogic. This vari-
able has to be set correctly in your UNIX environment.

1. The TTCN Suite commands are made available if you add the bin
directory to the environment variable paTH:

setenv PATH ${PATH}:$telelogic/bin

2. Also set the environment variable manpaTH to include the TTCN
Suite and the X11 man directories, to make the manual pages avail-
able:

setenv MANPATH \
${MANPATH}:$telelogic/itex/man:$telelogic/X11/man

If you type man itex, the UNIX manual entry for the TTCN Suite will
be displayed. It describes the switches that may be used to set the default
settings of the dialog options.

To be able to use the on-line help, you need an HTML viewer, either
Firefox, Netscape or Internet Explorer. To select the HTML viewer to
use, see “Customizing the On-Line Help” on page 298 in chapter 4,
Managing Preferences, in the User’s Manual.
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Starting the TTCN Suite

Once the TTCN Suite software has been installed, you can start it from
a UNIX shell tool (e.g. an X-term) by the command itex:

e Type itex to startthe TTCN Suite.

After a few seconds, the Organizer window is displayed. The Organizer
is the main window from which you have access to the tools in the
TTCN Suite environment.

S0L System Structure

TTCHM Test Specification

Ei|le Edit View Generate Tools |ﬂe|lp_|
EE S i DR n odea 28 7

_ |
W Amp/TTCN-tutoriall

—_ Analysis Model

— sed Files

Other Documents

April 2009

Figure 29: The Organizer main window

A welcome window, where you may read the licensing agreement for
TTCN Suite, will also be displayed. The window disappears as soon as
you click the Continue button or perform any action in the Organizer.

The Organizer consists of amain window and a log window. In the main
window, five areas — known as chapters — are displayed by default:

e Analysis Model
e Used Files
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e SDL System Structure
e TTCN Test Specifications
e Other Documents

You may freely use these chapters to hold a number of documents and
chapters may also be renamed, deleted and created — the actual use is a
matter of personal taste.

More information about customizing the chapters can be found in “Cus-
tomizing the Organizer Chapters” on page 51 in chapter 3, Tutorial: The
Editors and the Analyzer, in the SDL Suite 6.2 Getting Started.
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Creating a TTCN Test Suite Document
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What You Will Learn

e To set the source and target directory
» To create a new test suite

Setting the Source and Target Directory

You will begin by setting the source and target directory in the Organiz-
er. The source directory is where your new documents will be saved by
default. The target directory is where generated files are put. Both of
these directories must already exist — they cannot be created in the Or-
ganizer.

1. Double-click the source directory icon in the Organizer window.

— You may also select the source directory icon and then select
Edit from the Edit menu in the Organizer or select Set Directo-
ries from the File menu.

The Set Directories dialog is opened, and you may change the
source and target directories.
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Set Directories

P
AmpTTCN-tutorial

A ;
ftimp/MTCM-tutorial?

ImpTTON-twtorall |
_OK | Cancel| Help |

Figure 30: The Set Directories dialog

2. Select the source directory by writing the path in the text field or by
browsing in the dialog that is opened when you click the folder but-
ton. Make sure that you have write access to the directory.

3. In the same way, you can change the target directory.

4. Click OK in the Set Directories dialog.
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Creating a New Test Suite

When you have set the source and target directories, you should create
a new TTCN document of type test suite or modular test suite:

1
2.

Select the chapter TTCN Test Specification in the Organizer.
Select Add New from the Edit menu in the Organizer.

The Add New dialog is opened. In the dialog you should set the doc-
ument type and name.

oS
oS
ol
ol
ol
A4

Figure 31: Add New dialog

Select TTCN and Test Suite or Modular Test Suite in the New docu-
ment type list.

Type Example a inthe New document name field.
Make sure that the option Show in editor is selected.
Click the OK button.

A new TTCN document of type test suite or modular test suite is
created. At the same time, a TTCN icon is created in the Organizer.
After that, the TTCN Browser window is opened. The Browser will
show the new test suite in a collapsed format.
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~| * IBM Rational ModularTestSuite Example_A | : |_|
File Edit View Tools SDL1to TTCH Link Settings Help
= Sl =l B @l %l =l 2 QA 2

Example_A

Test Suite Overview ...
Import Part ...
Declarations Part ...

Constraints Part ...

Dynamic Part ...

Figure 32: The Browser window with a collapsed test suite
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Using the Browser

What You Will Learn

e Toexpand and collapse the test suite
e Toadd TTCN tables to the test suite

Expanding and Collapsing the Test Suite

The Browser displays the test suite in a collapsed format, which is indi-
cated by the three dots after the items in the test suite.

To expand the entire test suite:
1. Select the top node in the Browser, that is Example_A.
2. Select Expand Tree from the View menu.

— Itisalso possible to open the pop-up menu on Example_A and
select Expand Tree from it.

All the collapsed items in the Browser are expanded.

Shortcut:
* <Shift+e> (Expand Tree)
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= * IBM Rational ModularTestSuite Example A BE
Fle Edit View Tools SDLto TTCH Link Settings Help
(=)l o RSN el
Example_A

Test Suite Overview
Test Suite Structure
Test Case Index
Test Step Index
Default Index
Import Part
Import Declarations
Declarations Part
Test Suite Type Definitions
Simple Type Definitions
Structured Type Definitions
ASHN.1 Type Definitions
A45N.1 Type Definitions By Reference
Varieties of Encoding Definition
Encoding Definitions

Encoding Variations

Invalid Encoding Definitions

Figure 33: The Browser window with the expanded
modular test suite and no selected items

You may also want to deselect the test suite:
3. Deselect the test suite by selecting Deselect All from the pop-up
menu.

Shortcut:
e <ctrl+\> (Deselect All)

To collapse the test suite:

e Open the pop-up menu on Example_A and select Collapse from it.
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Shortcut:

* ¢ (Collapse)

* e (Expand - does not have the same effect as Expand Tree)
* <Shift+e> (Expand Tree)

Note that Expand and Collapse only work on a single selection. If more
than one item or if no item is selected, the Collapse, Expand and Expand
Tree commands are dimmed. In the following, it is assumed that the test
suite is completely expanded in the Browser.

You should also note that items in bold font represent the static (struc-
tural) parts of the test suite that cannot be opened or edited. The items
in normal, plain font represent TTCN tables, which of course can be
opened and edited.

Building a Test Suite

You are now going to add a simple TTCN table to your test suite.
To add a PCO Type to Example_A in the Browser:

1. Select PCO Type Declarations in the Declarations Part.

2. Select Add from the Browser Edit menu.

Note that Add only works when a single item is selected.

Shortcut:
* <Ctrl+Shift+Ins> (Add)

A PCO type with the temporary name NoName is added in the PCO
Type Declarations list.

3. Rename the PCO type NoName by opening the pop-up menu on
NoName and selecting Rename from it.

Shortcut:
» First click on NoName, then press r (Rename).

Itis now possible to type the new name. In this example we will call
the PCO type LOWER PcCoO.
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In a similar manner as described above, you should also add the fol-
lowing items:

- ATTCNPCO called L
(Declarations Part > PCO Declarations)

— ATTCN PDU called senp
(Declarations Part > PDU Type Definitions > TTCN PDU Type
Definitions)

— ATTCN PDU called RECEIVE
(Declarations Part > PDU Type Definitions > TTCN PDU Type
Definitions)

— ATTCN PDU constraint on the SEND PDU called s1
(Constraints Part > PDU Constraint Declarations > TTCN
PDU Constraint Declarations)

— ATTCN PDU constraint on the RECEIVE PDU called r1
(Constraints Part > PDU Constraint Declarations > TTCN
PDU Constraint Declarations)

— Atestcase called TEST casg 1
(Dynamic Part > Test Cases)

— Ateststep called TEST STEP 1
Dynamic Part > Test Step Library)
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~| * IBM Rational ModularT estSuite Example_A
Fle Edit View Tools SDLto TTCH Link Settings Help

G S= 0@ % %2 A7

Test Suite Type Constraint Declarations A
Structured Type Constraint Declarations

ASN.1 Constraint Declarations
ASP Constraint Declarations
TTCH ASP Constraint Declarations
ASH.1 ASP Constraint Declarations
PDU Constraint Declarations
TTCH PDU Constraint Declarations
51
R1
ASHN.1 PDU Constraint Declarations
CM Constraint Declarations
TTCH CM Constraint Declarations
ASN.1 CH Constraint Declarations
Dynamic Part
Test Cases
TEST_CASE_1
Test Step Library
TEST_STEP_1
Defaults Library

EL

Figure 34: The Browser window showing some of the newly added items

The next step is to edit the tables that you just added.
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78

What You Will Learn

* To open the Table Editor
* To edit the contents of a table

Opening the Table Editor

The Table Editor window is opened when you double-click on a table
in the Browser window.

« Double-click the test case TEST_CASE_1.

The test case table is opened in the Table Editor window.

— * [BM Rational TEST_CASE_1 in Example_A -]

File Edit Search Data Dictionary Show Tools SDL to TTCH Link

| @ QU /32 38 & | 0 oA M & oEHLERE

L

o
s

43

“* System  * Text

v ’} s "
«w Document - WildCard . | Look for I Change to Iﬁ
« Table h

+ Regular Exp 4

Test Case Dynamic Behaviour

Test Case Mame ; [TEST_CASE_1
Group

Purpose

Configuration

Default

Comiments

Selection Ref

Description

Mr | Label | Behaviour Description Congtraints Ref Verdict Comments

Detailed Comments ;

Figure 35: The test case TEST_CASE_1 which has not yet been edited

IBM Rational TTCN Suite 6.3 Getting Started April 2009



Using the Table Editor

April 2009

Editing the Test Case Table

As you can see, the TEST_CASE_1 table, or any other table, consists
of fields where text may be inserted and edited. You are now going to
edit the contents of TEST_CASE_1:

1.

5.
6.
7.

Click in the Purpose field and type some text, for example:
This is an example test case for the TTCN tutorial.

Type some text in the Description field, e.g. Example test case.

— Instead of clicking the mouse to set the input focus in the De-
scription field, you may also press <ctrl+Down arrows until
the cursor has reached the Description field.

Itis also possible to type text in the other fields but you do not have
to do that in this tutorial. Note that the Group field is not editable.
The contents of this field is always kept updated by the TTCN Suite
from the Browser structure.

Press <Ins> Or <Inserts.

A new, automatically numbered, empty line is added to the body of
the table.

Type .t seNT in the Behaviour description field of the new line.

Note:
The misspelling of SEND is intentional!

Type s1 in the Constraints Ref field.
Press <Ins> Or <Inserts toadd another new line.
Type +TEST STEP 1 inthe Behaviour Description field of row 2.

Note that the text is automatically indented.
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~| * IBM Rational TEST_CASE_1 in Example_A

-]
File Edit 3Search Data Dictionary 3Show Tools 3DLto TTCH Link Help
0] @ O 73] 1 @] 0] M S8 £ = Z [ 1] 2

“ System " Text r

v

« Document - WildCard . | Look For I: Change to I
<+ Table « Regular Exp R
les e Uynamic bBehaviour H
Test Case Name : TEST_CASE_1
Group B
Purpose i This is an example test case for the TTCM tutorial.
Configuration
Default
Comments
Selection Ref
Description + Exampld test case
Nr | Label Behaviour Description Constraints Ref Verdict Comments
1 LI SENT 51
] +TEST_STEP_1

Detailed Comments :

|41

Figure 36: The test case TEST_CASE_1 when it has been edited.
The misspelling of “SEND”” is intentional.

Copying and Pasting Text and Table Rows

Before you close the editor you may want to try to copy and paste text

and rows in the table:

« If you only want to copy text, you simply select and copy it, either
by a menu choice or shortcut. To paste the text, you can either use a

menu choice or shortcut.

< If you want to copy an entire row in the body of a table, you select
it by pressing <ctrl> while at the same clicking in the row. (A row
in a dynamic behaviour table is selected if you click in the Nr col-
umn). When the row has been selected you can press <ctrl+c> to
copy it. You paste it with <ctrl+Meta+v> (to paste after selected
row) or <ctrl+shift+vs (to paste last in the body of the table).
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Shortcut:

* <Ctrl+x> (Cutarow)

e <ctrl+c> (Copy arow)

e <Ctrl+v> (Paste arow)

* <Ctrl+Meta+vs (Paste After)

e <Ctrl+Shift+v> (Paste Last)

e <Ctrl+Right arrows> (moves the input focus right)
* <Ctrl+Left arrows (moves the input focus left)

e <Ctrl+Down arrows (moves the input focus down)
* <Ctrl+Up arrow> (moves the input focus up)

Note:

There are two paste buffers: one for plain text and one for table
rows.

When you have finished copying and pasting, make sure that the con-
tents of the table are exactly as in Figure 36.

Closing the Table Editor

¢ Whenyou have edited TEST_CASE_1, close the table from the File
menu.

Completing the Test Suite

Now you should edit the other tables that you have already added to the
test suite. Do this in a similar manner as described above, by using the
tables in the following figures as models.

1. Edit the tables in the Declarations Part of the test suite, that is the
PCO type LOWER_PCO, the PCO called L and the PDUs called
SEND and RECEIVE:

PCO Type Dec larations
PO Type Role Gomments
LOWER_PCO LT

Detailed Comments :

Figure 37: The PCO type LOWER_PCO

April 2009 IBM Rational TTCN Suite 6.3 Getting Started 81



Chapter 5 Tutorial: TTCN Suite Basics (on UNIX)

PCO Declarations

FCO Name PO Type Role Cornments
L LOWER_PCO LT
Cetailed Comments :

Figure 38: The PCO L
PDU Type Definition

PDU Hame 1 SEND
PCO Type i LOWER_PCO
Encoding Rule Hame :
Encoding ¥ariation :
Comments

Field Hame Field Type Field Encoding Comments
Field_& INTEGER
Field_E EOOLEAN
Detailed Comments : |

Figure 39: The PDU SEND
PDU Type Definition

PDU Name : RECEIVE
PCO Type : LOWER_FCO
Encoding Rule Mame :
Encoding Variation :
Comments

Field Mame Field Type Field Encoding Comments
Field_2 INTEGER
Field_B BOOLEAM
Detailed Comments : |

Figure 40: The PDU RECEIVE
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2. Edit the tables in the Constraints Part of the test suite, that is the

PDU constraints called S1 and R1:

PDU Constraint Declaration

Constraint Hame ;51
PDU Type 1 SEMD
Derivation Path

Encoding Rule Hame :
Encoding Variation :
Comments

Field Hame Field Yalue Field Encoding

Fielcl_ 1
Fieldd_B FALSE

Detailed Comments : |

Figure 41: The PDU constraint S1

PDU Constraint Declaration

Constraint Name  : Rl

PDU Type . RECEIVE
Derivation Path

Encoding Rule Mame :

Encoding Variation :
Comments

Field Name Field Value Field Encoding

Comments

Fielc_# 2
Field_E TRUE

Detailed Comments : T

Figure 42: The PDU constraint R1
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3. Edit the test step called TEST_STEP_1 in the Dynamic Part of the
test suite:

sWhen you add row 2 it is automatically indented, however, in this

Test Step Dynamic Behaviour
Test Step Mame : |[TEST_STEF_1
Group B
Objective ¢ This is an example test step for the TTCM tutorial
DeFanlt
Comments
Description : Example test step
HNr | Label Behaviour Description Constraints Ref Verdict Comments
1 L? RECENE R1 FASS
2 L? OTHERWISE FAIL
Detailed Comments :

Figure 43: The test step TEST_STEP_1

case it should not be. To decrease the indention:

— Select the entire line by clicking in the Nr column. Then select
Decrease Indent from the Edit menu.

(The shortcuts are <-> and <+> on the right-hand keypad.)
4. Close all Table Editors when you have finished editing.

5. Save the test suite by selecting Save in the File menu. A Save As di-
alog is displayed.

6. Click OK.
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Analyzing the Test Suite

What You Will Learn

¢ To analyze a test suite
e Tofind errors

Analyzing the Test Suite
You are now going to analyze the test suite:

1. Select Analyze from the Browser Tools menu.

The Analyzer dialog is opened. You do not have to change the set-
tings in this tutorial.
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% Analyzer

Figure 44: The Analyzer dialog
2. Click Analyze.

The log window is opened. If you have edited the test suite as de-
scribed above, the log should show a single error message:
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TTCN Suite log

File

fnalysis of the table; TEST_CASE_1 {Example_fi;3TEST_CASE_1} of type: Test Caze D
Row: (#1) [#11
Behaviour Description
The referenced object SENT is not declared.
L 1SENT

Analyzer done,

Errors found in 1 tables,

e — P

Figure 45: The TTCN Suite log window showing one error

The log text means that there is an error in line 1 of the Behaviour
Description of the test case dynamic behaviour table called
TEST_CASE_1.

Finding and Correcting the Error
To find the erroneous table:

1. Select the test case name in the log.

File Help

ISR CExanple_A3:TEST_CASE_1) of type: Test Case D

Analysiz of the table:
Rows {#1x [#11
Behaviour Descriptiont
The referenced object SEMT is mot declared,
L ISENT

Analyzer done.

Errors found in 1 tables,

|1

P — ]|

Figure 46: Selecting text in the TTCN Suite log
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2. Select Find Table from the Browser Tools menu.

The table will be found and displayed. In the first behaviour line you
can see that you have written SENT instead of SEND.

Note that the error line is marked in red. In the Browser, the errone-
ous table is also marked with a red bar.

3. Correct the error, i.e. change SENT to SEND.

4. Analyze the table by selecting Analyze from the Table Editor Tools
menu.

You will now have a small test suite that is syntactically correct.
This means that the red markings will disappear.

You may now close the table editor and log windows.
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Saving a TTCN Test Suite Document

What You Will Learn

e Tosavea TTCN document
e To change its file name and/or its format

Save As Document

When you want to save a hewly created document into a file, you must
make a number of choices in the Save As operation:

1. Select save asfrom the File menu in the Browser.

2. Select Binary (TTCN-GR) or Text (TTCN-MP).

File format: | 4 Binary < Text

Compression: | 4 Mone <y Gzip < Compress

Filter
Ftmpdmanual S 1 tex

Directories Documents
[ 1 F

Stmpsmanual/,
Stmpsmanuals.
Stmpsmanual fmisc

-3 >4

Selection
| ftnp/manual fUntitled.ited

Save Asl Filter | Cancel | Help

Figure 47
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3. If you chose Binary, you need to select None, Gzip or Compress.1

4. Select a file name.
5. Press Save As.

At the same time, the TTCN icon in the Organizer is associated with
the specified file name.

Save Document

To save a document you can use either the Save Document item in the
File menu of the Browser, or use the left most button in the toolbar of
the Browser. The Save Document operation saves the document on disk
with the same file name and format as before. If you try to save a doc-
ument which has no file name assigned yet, the Save As operation will
be initiated instead.

1. For maximum compatibility, the None selection should be used. The Gzip selec-
tion is preferred over Compress, both for portability and performance.
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Creating TTCN Tables in Other Ways
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The methods described below make it faster and more efficient to create
TTCN tables. They also avoid annoying spelling errors and reduces the
amount of text that needs to be typed.

What You Will Learn

« To create a table by copying and pasting
e To create a table by using the Data Dictionary menu
e Todelete atable

Copying and Pasting

You shall now practice another way of creating a TTCN table, namely
by copying and pasting it.

1. Find the PDU called SEND in the Browser.

2. Copy the SEND PDU by using the popup menu.

3. Find the PDU Constraint called S1.

4. Open the pop-up menu on S1 and select Paste Before from it.

The SEND copy is pasted before S1.

Editing the New Table

1. Open the new SEND table.
The Table Editor window is opened displaying the table. As you can
see, the PDU Type field and the Field names are filled in. Now you

just have to change the name and insert values in Field_1 and
Field_2.

2. Type anew name in the Constraint Name field, e.g. s2.

3. Give Field_Athe value 3 and Field_B the value TRUE in the Field
Value column.

4. Analyze the entire test suite as described in “Analyzing the Test
Suite” on page 85.
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Using the Data Dictionary

This section contains an example of an efficient way of creating test
cases. Start by creating a new test case:

1.

2
3.
4

Create a new test case.
Name the test case, for example TEST casE 2.
Open the test case.

Select Add Send Statement from the Table Editor Data Dictionary
menu. The Add Send dialog is opened.

Types Constraints
SEMD 52
RECEIVE 51

R1

Parameters: |

I

Figure 48: Add Send dialog
Click on S2 in the Constraints list.
Click OK.
A send statement has now been automatically generated.

Select the generated line in the Table Editor by clicking in the Nr
column.

IBM Rational TTCN Suite 6.3 Getting Started April 2009



Creating TTCN Tables in Other Ways

April 2009

8.

9.

Select Add Attach Statement from the Table Editor Data Dictionary
menu. The Add Attach dialog is opened.

TestSteps

TEST_STEP_1

TEST_STEF_1
Parameters: |

OK | Cancell Helpl E

Figure 49: Add Attach dialog

There is only one test step available (i.e. TEST_STEP_1) so this will
be automatically selected.

Click OK.

A new line has been added to the table.

Deleting the Tables

For the remainder of the tutorial you will not need the two tables that
you have just created. You should therefore delete them.

1.
2.
3.

Select Deselect All from the pop-up menu in the Browser.
Select TEST_CASE_2.

Select the PDU Constraint S2, while at the same time pressing
<Ctrls.

Select Delete from the Edit menu. The items are deleted.
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The Selector is a tool that you may use when you want to make selec-
tions of Browser items. Before you apply the Selector, the Browser
must already contain a selection.Then you can specify, with the Selec-
tor, if you want to increase, decrease or replace the existing selection.

Based on the selections in the Browser, you can make sub Browsers. A
sub Browser works as the normal TTCN Browser, but it does not con-
tain the entire test suite — only selected parts.

What You Will Learn

¢ To use the Selector tool
¢ To create a sub Browser

Selection 1

Suppose that you wish to select all the tables in the test suite that refer-
ence the PDU called SEND:

1. Deselect the entire test suite.
2. Select the single PDU called SEND.
3. Select Selector from the Browser Tools menu.

The Selector dialog is opened:
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Name restriction

Tupe restriction

Analuze status

ASN.1 PDU Constraint L@ 1 ot analyzed
CM Constraint Declara
A5N.1 CM Constraint De & Error
Tast Group
Test Case Dynamic Beh: Hok
Test Case Dynamic Behi
Test Step Group
Test Step Dvnamic Behe
Default Group
Default Dynamic Eehaw
Contents restriction
Select mode Relations
£ Restrict &» References
4 Extend &» Refarences recursively
<y Replace % Referenced by

Figure 50: The Selector dialog
4. Select the Extend option in Select Mode.
5. Choose the Referenced by option in the Relations box.
You do not have to change any other options.

6. Click the Select button.

Now take a look at the Browser. You should see that not only is the

SEND PDU selected but also the constraint S1 and the test case

TEST_CASE_1. Only these objects reference the SEND PDU. (You

may have to scroll the Browser to see them all.)
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Selection 2

As another example, suppose that you wish to find all behaviour tables
that have the character 1 included in their identifier and have a PASS
verdict in the table:

1.
2.

Select the entire test suite.

Select Selector from the Browser Tools menu.
The Selector dialog is opened.

Type 1 inthe Name restriction field.

This means that the names of the tables that you want to select
should include the character 1.

Select Test Case Dynamic Behaviour, Test Step Dynamic Behaviour
and Default Dynamic Behaviour in the Type Restriction box.

Type pass in the Content restriction field.

This means that there must be at least one occurrence of the word
PASS in the selected tables.

Select Restrict in the Select mode box.

In other words, the intention is to select all behaviour tables that
have a 1 in their names and that have a PASS substring in the con-
tents of the table.

The Analyze status and Relations options should not be set.
Click the Select button.
Only TEST_STEP_1 is selected in the Browser window.

Selection 3
Compare the result of the selection above with the following:

1.
2.

Select the entire test suite.

Apply the Selector with almost the same options as described
above.

— The difference is that you should remove PASS from the Con-
tent restriction field, i.e. the field should be empty.
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3. Click the Selector button.

This time, both TEST_CASE_1 and TEST_STEP_1 are selected, be-
cause a PASS substring does not appear in the test case.

Creating a Sub Browser

It might be suitable at this point to create a sub Browser of the selection
that you have just created (i.e. just the items TEST_CASE_1 and
TEST_STEP_1):
» Select Browser from the Browser Tools menu.
A sub Browser containing the selected objects is created, together
with the necessary minimal static structure to glue them together.

You will not need this sub Browser in this tutorial so you may close

~| IBM Rational ModularTestSuite Example_A in | : |J
Fle Edit View Tools SDLto TTCH Link Settings Help
G os Ole b % S Q7
A
Example_A
Dynamic Part
Test Cases
TEST_CASE_1
Test Step Library
TEST_STEP_T =
¥
Ei 1=

Figure 51: A sub Browser containing TEST_CASE_1 and TEST_STEP_1.

it if you wish.

April 2009 IBM Rational TTCN Suite 6.3 Getting Started 97



Chapter 5 Tutorial: TTCN Suite Basics (on UNIX)

Generating Overview Tables

To complete the test suite, you also have to generate the Test Suite
Overview tables — that is the Test Suite Structure, the Test Case Index,
the Test Step Index and the Default Index tables —and the TTCN Module
Overview — that is the TTCN Module Structure and the Index tables.

None of these tables are editable. Instead, you have to make the changes
in the corresponding tables. The reason for this is that the overview ta-
bles should be consistent with the TTCN document.

To generate the overview:
1. Select Generate Overview from the Browser Tools menu.
The Generate Document Overview dialog is opened.

The TTCN Suite also generates the page numbers. You can set the
start page humber in this dialog, but you do not have to do that in
this tutorial.

2. Click the Generate button in the dialog.
3. Open the Test Case Index table.

You will see that the Description field has been generated from the
additional Description field in the header of the test case. To make
changes, you have to edit the tables from which the overview was
generated and then generate the overview again.

4. Close the Test Case Index table.
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Printing the Test Suite

You should by now have a test suite that is syntactically correct and
which includes an up to date overview. If you want to, you can print it.

Printing the Entire Test Suite
To print the whole test suite:

1. Select the entire test suite.
2. Select Print from the Browser’s File menu.
The Print Document dialog is opened.

3. Make sure that Output Device names a printer that is recognized by
your system.

You do not have to change any other settings in this tutorial.

4. Click the Print button if you want to print the entire test suite.

Printing Parts of the Test Suite
It is also possible to print parts of the test suite.

To print, say, just the Constraint tables:

1. Select only S1 and R1.

2. Select Print from the Browser File menu.
The Print Document dialog is opened.

3. Make sure that Output Device names a printer that is recognized by
your system.

You do not have to change any other settings in this tutorial.

4. Click the Print button if you want to print the Constraint tables.
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The Reporter tool is used for presenting status information on selected
items in the Browser. The information may for example be analysis sta-
tus and modification date.

To make a list of the full amount of information:
1. Select the entire test suite.
2. Select Reporter from the Browser Tools menu.

The Reporter dialog is opened.

Action Formatting
= Hame & tab
= Type # nl + tah
= Modify Time
Verhosity

[ Analyse Time

4 4 Hormal
[¥ Analyse Status

< Full
[ Reference List
Reporter Cancel | Help

Figure 52: The Reporter dialog

3. Setthe options as shown in Figure 52, that is select all options in the
list of actions, normal verbosity and the formatting nl + tab. The lat-
ter means that each list entry will be printed on a new line and the
components in the list entry will be separated by tabs.

4. Click the Reporter button.

The options set in the dialog will produce the full amount of infor-
mation available, a portion of which is illustrated below:
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TTCN Suite log

File

LOWER_PCO
I PCO Tupe Declaration

Hodify time: Mon Jan 31 14:08:13 2000
Analyzis time: Tue Feb 1 13:63:07 2000
Analyzis status: Ok

Reference list is empty

PCO Declaration

Modify time: Mon Jan 31 14309333 2000
Analyzis time; Tue Feb 1 13:03:07 2000
Analyzisz statuz: Ok

LOWER_PCO

FIl) Type Definition

Hodify time: Mon Jan 31 14:11:;02 2000
Analysiz time: Tue Feb 1 13:53:07 2000
Analyzis status: Ok

LOWER,_FCO

FIU Type Definition
e

Figure 53: Test suite information

Note that, as with all the TTCN Suite log files, this file can be saved.
This may be useful if you wish to print the file or process it with
non-TTCN Suite tools.

If you want to, you can apply the Reporter again and experiment
with other settings.

You may also find it practical to apply the Find Table tool to text that is
marked in the log window:

1. Mark the name of a table in the log window
2. Select Find Table from the Browser Tools menu.

The table is found and opened.
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In the following examples, you will use the menu choices Convert to
MP in the Browser and Convert to GR in the Organizer for exporting
and importing TTCN-MP documents from and to the TTCN Suite.
However, you can also use Save As in the TTCN Suite for changing the
document format. In addition, TTCN-MP documents may be opened di-
rectly in the TTCN Suite.

What You Will Learn
e To export a test suite to TTCN-MP format
e To import a test suite from TTCN-MP format

Exporting a Test Suite to MP Format
You shall now convert the test suite to TTCN-MP format:

1. Select the entire test suite in the Browser window.
2. Select Convert to MP from the File menu.

The Convert to MP dialog is opened, in which you may specify the
name of the new document and where it is to be saved.
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Convertto MP

Figure 54: The Convert to MP dialog
3. Select the directory path in the Directories box.

4. Type the file name that you wish the exported file to be called. In
this example the file name is Example suite.mp.

Note the suffix .mp (used by convention). You are now ready to
convert the file.

5. Click Convert to export the test suite.

The TTCN-MP file for the test suite can now be found in the file
Example suite.mp. You can check it if you like.
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Importing a Test Suite from MP Format

Your next task is to import the TTCN-MP file that you have just export-
ed. Do not close the existing open test suite — you need that later.

1. Select Convertto GR from the Generate menu in the Organizer. The
Convert to GR dialog is opened:

Convert to GR

AmpTCH-tutorialfExample_suite.mp

Josercase |

AmpTTCN-tutorial

Figure 55: The Convert to GR dialog
2. Select Convert TTCN MP to TTCN GR.

3. Click the folder icon of the Source MP file name field. The Select
Source MP file dialog is opened.

4. Click the file that you want to convert, when you have found it in
the Files list. In this case the file is Example suite.mp.

5. Click OK.

6. Click the folder icon of the Destination directory for generated
TTCN GR field. The Select Destination Directory dialog is opened.

7. Select the destination directory, i.e. where you want the converted
document to be saved.

8. Click OK.
9. Click the Convert button in the Convert to GR dialog.
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The file is converted and is stored in a file with a generated file
name in the given directory. The generated file name is the MP file
name with the extension . itex. This is shown in the Organizer log.

Note:

You can open and work with MP-files just as you do with GR-files.
All conversions to and from MP will then be done transparently.

Now perform the following:
1. Select the TTCN Test Specification chapter in the Organizer.

2. Select Add Existing in the Edit menu in the Organizer. The Add Ex-
isting dialog is opened.

3. Select the file that you just converted (Example suite.itex)and
click OK.

Either type the filename and the path or click the folder button to se-
lect the file.

4. Make sure that the Show in editor option is selected.
5. Click Add.

The test suite is now added in the TTCN Test Specification chapter
and it is opened in the Browser.

In the Browser, rename this test suite a5 Example B.
Expand the entire test suite.

Analyze the entire test suite.

© ® N o

Do not close Example_B, you will need it in the following exercise.
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In this exercise you are going to merge the two test suites, the
Example_A and the Example_B that you have just created. First you
should change some names in one test suite though — to make it different
—and then compare it with the other.

What You Will Learn

e To start search for a specified pattern and to replace matches
e To compare two TTCN documents
e To merge two TTCN documents

Searching and Replacing

The first thing you should do is to change some text in Example_B. The
reason for this is that there would be no use comparing the documents
—which you are soon going to do — if they both are the same.

You can start the search from both the Browser and the Table Editor,
and in this case you will do it from the Browser:
1. Inthe Browser displaying Example_B, click the Search button.

The Table Editor will be opened, and as you can see it is empty.

2. Type 1 inthe Look for field
3. Click the Search button.

The first table of the test suite containing 1 is opened and 1 is
highlighted.

4. Type 2 inthe Change to field.

5. Click the Replace button.

1 will be changed to 2 and it is no longer highlighted.

6. Click the Search button again.

This will find another occurrence of 1.

IBM Rational TTCN Suite 6.3 Getting Started April 2009



Replacing, Comparing and Merging

B30
o

[ [ [
o e
ooo

April 2009

Click the Proceed button.

This is the same as first clicking Search and then Replace. Another
occurrence of 1 will be found.

Click the Replace all button.

This will change all occurrences of 1 to 2. The Table Editor will
display the table in which the final replacement was made and the
status bar will show the total number of replacements.

Comparing Two Documents

When you have changed some text in Example_B, you can compare it
to Example_A to see if any similarities exist:

1.
2.
3.

Ensure that the test suites Example_A and Example_B are opened.
Select the entire test suite Example_B
Select Compare from the Browser Tools menu.

The Compare Documents dialog is opened:
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ompare Document:

Log device:

Documents

Examws'B

Action Werbosity
® Select £ Quiet
£ Deselect £» Some
£ Nothing % Full

1 Compare contents

Compare Cancel Help

Figure 56: The Compare dialog
4. Make the dialog settings as depicted in Figure 56.

This will compare the test suite Example_A with the selection that
you made in Example_B, in this case the entire test suite.

Also make sure that Example_A is selected in the Documents field
in the dialog.

5. Click the Compare button.

The comparison will deselect all items in the Browser for
Example_B that do not match with items in Example_A. What re-
mains are the items that are the same in both test suites, namely the
lower PCO L and the PDUs SEND and RECEIVE. These tables will
also be presented in the TTCN Suite log.
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6. Delete the selected items from Example_B.

The only items left now are the ones that differ between the two test
suites. You are now ready to try a merge.

Merging Two Documents

The Merge tool is used for merging one TTCN document (complete or
partial) into another. This only works on condition that the documents
do not conflict, that is, if an item in one document has the same name as
another item in the other document. This will not be a problem now, as
you have already compared the documents and deleted the similarities.

The final exercise in this tutorial is that you should merge what is left of
Example_B into Example_A:

1. Select the entire suite Example_B.
2. Select Merge from the Browser Tools menu.

The Merge Documents dialog is opened:

Log device:

Documents

Merge Cancel |

Figure 57: The Merge Documents dialog

3. Select Example_A in the Documents chapter. That is the suite that
you are going to merge Example_B into

4. Click the Merge button.

If you look at the Example_A Browser, you should see that the
suites have been merged into one. This is also depicted in Figure 58.
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~| * IBM Rational ModularTestSuite Example_A in | g |_|
File Edit View Tools SDLto TTCH Link Settings

S| 5| ) o 4| & & 1) ) 7|

TTCH PDU Constraint Declarations
51
R1

| Rz

Help

ASHN.1 PDU Constraint Declarations
CM Constraint Declarations
TTCH CH Constraint Declarations
ASM.1 CM Constraint Declarations
Dynamic Part
Test Cases
TEST_CASE_1
| TesT_case_z
Test Step Library
TEST_STEF_1
| TesT_sTER 2
Defaults Library

Figure 58: The Example_B has been merged into Example_A
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You should now have learned how to create a test suite and what the test
suite looks like in the Browser. You have also learned to create and edit
tables and how to work with the Table Editor. Other things you should
have learned is how to analyze the test suite and how to find errors.

Some other TTCN Suite functionality that you have used are selecting,
generating the overview, printing, making reports, converting to MP
and back to GR, replacing, comparing and merging.

By practicing this tutorial you have probably not achieved any knowl-
edge about TTCN. If you want to know more about the basics of TTCN
you may read the Methodology Guidelines. That volume is, however,
not a hands-on tutorial on TTCN.

The following tutorial is chapter 7, Tutorial: SDL and TTCN Integrated
Simulator (U). Before you start practising that, you should know how to
use the SDL Simulator. A tutorial on that can be found in chapter 4, Tu-
torial: The SDL Simulator, in the SDL Suite 6.2 Getting Started.
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Chapter

6 Tutorial: SDL and TTCN
Integrated Simulator (W)

This is an introductory tutorial to the SDL and TTCN Integrated
Simulator in Windows and an example of a complete test session
with Cbasic. The tutorial is divided into sections that describes
steps that are performed during a typical test session.

Note: Windows version

This is the Windows version of the tutorial. The UNIX version is
chapter 7. Tutorial: SDL and TTCN Integrated Simulator (U).
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Purpose of This Tutorial

The purpose of this tutorial is to make you familiar with the SDL and
TTCN Integrated Simulator. When you have read and practised this tu-
torial you will know the actions required to execute a simulated test.

It is assumed that you know how to use the SDL Simulator. More infor-
mation can be found in chapter 4, Tutorial: The SDL Simulator, in the
SDL Suite 6.2 Getting Started and in chapter 49, The SDL Simulator, in
the User’s Manual.

The Steps in a Test Session

When a TTCN test suite and an SDL Suite system already exists, this is
what you do in a typical test session:

1. Generate and start the SDL and TTCN Integrated Simulator.

2. Generate and start the SDL Simulator.

3. Switch to simulation mode in the TTCN Suite.

4. Set up the communication between the SDL and TTCN Integrated
Simulator and SDL Simulator.

5. Start the simulation.

6. Start the TTCN-SDL simulation.

7. Perform the simulation.

The Test System

114

This section describes the system that is going to be tested and what
roles the SDL and TTCN Integrated Simulator and SDL Simulator play
in the test.

An SDL system called aBp will be used in this tutorial. The aBp sys-
tem implements a small OSI stack containing a network layer, a data-
link layer and a physical layer. The network component on one side is
handled by the TTCN Suite and on the other side by an SDL process.

The data-link layer implements a very simple protocol known as the Al-
ternating Bit Protocol (ABP).

The network protocol is very simple protocol, where all messages are
echoed back as an acknowledgment that they have been received.

This setup gives us the ability to send messages from the TTCN Suite
to the network peer simulated by the SDL Suite, and to receive ac-
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knowledgments in return. If the answer is identical to the message, we
have managed to communicate successfully.

What we want to test is the ability of the Data-Link layer’s protocol to
deliver, even when messages are lost on the way. To enable this, we
have introduced an extra channel between the SDL and TTCN Integrat-
ed Simulator and the SDL simulator, on which commands can be sent
to make the physical layer lose messages.

The ABP system is stored in the TTCN Suite installation, in the sub-di-
rectory examples\bitprotocol. Ifyou have adefault installation, the
complete path is c:\IBM\Rational\SDL TTCN Suite6.3\exam-
ples\bitprotocol.

Setting Up a Simulation

April 2009

What You Will Learn

e Tosetupthe SDL and TTCN Integrated Simulator and SDL simu-
lator

e To generate and build simulator executables

¢ To initialize the communication between the simulators

e To start the simulators

When you are finished with this section, the simulators should be ready
to run a TTCN Suite test on a simulated SDL system.

Generating and Starting the SDL and TTCN
Integrated Simulator

The first thing you should do is to generate and start the SDL and TTCN
Integrated Simulator:

1. Start TTCN Suite.
2. Inthe Organizer, load the system ABP from the file abp.sdt.

You can find this file in
C:\IBM\Rational\SDL TTCN Suite6.3\examples\bitprotoc
ol (where c:\IBM\Rational\SDI,_ TTCN_ Suitesé.3 isthe default
installation directory).

You may also find it useful to copy the bitprotocol directory and
the files included, to another directory. In any case, you have to
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make sure the bitprotocol directories and files are not read-
only.

Double-click the abp icon in the TTCN Test Specification chapter.

This will start the TTCN Suite with the abp.mp test suite opened
in the Browser.

Select the node named abp in the Browser.
Select Generate Code from the Build menu.

The Analyzer/TTCN to C Compiler Settings dialog is opened:

TTCN Analyzer / TTCN to C Compiler Settings

TTCN Analyzer Options  TTCN to C Compiler Options | Build Options ]

Options
I¥ lgnore bodies of test suite operations

Encoders/Decoders

| I~

Kemel

" Target/Stand-alone simulator
+ Integrated-simulator

" User-defined adaptor

MSC Trace
" Enable MSC PR file tracing

-

Output Directony
|C MBM\Rational\SDL_TTCN_Sutte6.3\examples®bit  Browse. .

ok | Cancel | Save |

Figure 59: The TTCN to C compiler options

Inthe TTCN to C Compiler Options, make sure that Integrated-sim-
ulator is selected and that Ignore bodies of test suite operations is
checked.

Select an output directory that has sufficient space and where you
have write permission.

In the Build Options, ensure that the Run Make option is selected.
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9.

10.

11.

12.

You may also have to change the Makefile Type.

Click OK to start the generation and compilation of the SDL and
TTCN Integrated Simulator executable.

The TTCN Suite will now generate and build the SDL and TTCN
Integrated Simulator executable. In the Log Manager window, you
can see the what is happening.

Click the Start Simulator button in the TTCN Suite tool bar.

This is a toggle button, which means that if it is depressed, the sim-
ulator is in simulation mode. If the button is released, simulation is
ended.

The Simulator Toolbar is available whenever this button is de-
pressed.

— You can also select Invoke Simulator from the Simulate menu.
A file selection dialog is opened.
Select abp . exe in the dialog.

The TTCN Suite simulation executable has the same name as the
test suite that you are simulating.

This step will put the TTCN Suite in simulation mode, and it is now
ready to simulate.

Generating and Starting the SDL Simulator
Now you have to set up the SDL simulator as well.

1.

In the Organizer, select the system diagram ABP from the SDL Sys-
tem Structure chapter.

Click the Simulate button in the tool bar.

— You may also want to check the settings in the Make dialog
(opened from the Generate menu) before you generate and com-
pile the simulator. If you select Make or Full Make in that dia-
log, you will have to open the Simulator Ul and load the simu-
lator after that.
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The SDL simulator generates and builds a simulator executable.
The simulator window is displayed with the simulator started. You

are now ready to simulate.

Getting the Simulators to Communicate

The next step you should perform is to initialize the communication be-
tween the simulators:

e Enter the command start-itex inthe SDL simulator window.

This instructs the SDL simulator to communicate with the SDL and
TTCN Integrated Simulator.
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Performing the Simulation

What You Will Learn

To single step a test case
e Torun atest case at full speed
e Torun atest batch
e To setand delete breakpoints
e Toabort a simulation

Single Stepping Test Cases
1. Inthe TTCN Browser, select the test case TC_01.

=t
@-Ta TestSuite Overview
@-2a Declarations Part
E-T5 Constraints Part
EED Drynamic Part
B-%5 TestCases

- TC_02
------ iy Test Step Library
l g Defaults Library

Figure 60: The test case TC_01 is selected in the Browser

This is the test case that you are going to execute.

2. Click the Step Simulation button.

I | Each time you click this button, the SDL and TTCN Integrated Sim-
ulator executes one step of TTCN code.

A Table Editor is opened. In the first line of TTCN code, there is a
colored bar.

Note:

This bar indicates which line will be executed the next time you
click the Step Simulation button.

3. Enter the command go-forever inthe SDL simulator window.
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The SDL simulator is now executing and it is possible to perform a
simulation.

4. Click the Step Simulation button repeatedly until you reach the end
of the test case.

When you have reached the end of the test case, the bar that indicates
the current line will change color. The color indicates the result of the
execution of the test case. The colors are as follows:

Color Verdict
Green PASS
Yellow INCONC
Red FAIL

At this point the SDL Simulator is running at full speed. This is normal
and you can safely ignore it. The cause of this is a timer in the simulated
system that fires repeatedly while waiting for input from the SDL and
TTCN Integrated Simulator.

Running Test Cases at Full Speed
1. Inthe TTCN Browser, select the test case TC_01 again.

This time, you are going to execute the test case at full speed.

| 2. Click the Run Simulation button.

The Table Editor is opened. The lines of TTCN code in the table
will execute without pausing until the end of the test case is reached.

— ltis possible to stop the execution by clicking the Pause Simu-
Fr | lation button
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Running Test Batches
It is also possible to execute more than one test case or test group.

1.

In the TTCN Browser, select the test case TC_01 and TC_02.

=%,
@-Ta TestSuite Overview
@-2a Declarations Part
E-T5 Constraints Part
= '?_n Diynamic Part
E| '?_n Test Cases

'?_n Test Sp Library
-7 Defaults Library

Figure 61: Selecting multiple test cases
Press the Run Simulation button.

This will cause the SDL and TTCN Integrated Simulator to execute
all the selected test cases in turn without pausing anywhere.

Note:

This requires an SDL Suite system that always ends in a state from
where you can execute a new test case. The SDL Suite system may
not require any manual resetting between test cases.

Toggling Breakpoints

1.

Set the cursor on line 3 in the test case TC_01.

Press the Toggle Breakpoint button.
This will set a breakpoint on line 3.

The button will toggle the breakpoint status on the line that the cur-
sor is placed on. If there is a breakpoint set on the line, it will be re-
moved. If there is not a breakpoint there, one will be set.

Select test case TC_01 in the Browser.

Press the Run Simulation button.
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The SDL and TTCN Integrated Simulator will run without pausing
between lines of TTCN code. When it reaches the line where the
breakpoint was set, it will stop.

Set the cursor on line 3 in the test case TC_01.
Press the Toggle Breakpoint button.

This will remove the breakpoint from line 3.
Press the Run Simulation button.

The simulator now continues to run until it reaches the end of the
test case.

Ending a Simulation
It is possible to end a simulation in the middle of an execution:

1
2.

Select test case TC_01 in the browser.
Click the Step Simulation button twice.
This will place the current line on line 2 in the test case.

You now realize that the execution was a mistake and you want to
abort it.

Click the Abort Simulation button.

This aborts the execution of the test case for the SDL and TTCN In-
tegrated Simulator.

In the SDL simulator window, select Restart in the File menu.

This restarts the SDL simulator. This step is necessary because oth-
erwise the SDL Simulator and the SDL and TTCN Integrated Sim-
ulator would be out of sync.

To continue co-simulation, you will need to enter the command
start-itex inthe SDL simulator, start running the test in the SDL
and TTCN Integrated Simulator, and then enter the command go-
forever inthe SDL simulator.
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Taking a Look at the Log Window

Every execution of the SDL and TTCN Integrated Simulator produces
a log. This log is output in the Log Manager. Every line in the test case
that is executed will be present in the log.

This makes it possible to examine a trace of the execution after it has
finished. This is valuable when running the test cases in a batch.

The log contains the test component, table name, line within the table,
behavior, constraint and verdict.

B Log Manager - O] x]
1 abp.itexl

————— TC_01 -- - -- -- -- ---

MTC:1 Cl1 ! FromWetworklLayerl (SendC(Messagel))

MTC:Z Cl ? ToMNetworkLayerl {(BecieveC (Messagel))

MTC:3 Cl ! FromMetworklLayerl (SendC(Messaged))

MTC:4 C1 ? ToMetworklayerl (RecieveC (Messaged)) PAEE

————— PASS - -- - -- -- -- ---

————— TC_ 0% -- - -- -- -- -

MTC:1 Cl1 ! FromMetworkLayerl (SendC(Messagel))

MTC:Z C1 ? ToMetworklayerl (ReciewveC (Messagel))

MTC:3 CZ | LoseNextFrame ()

MTC:4 Cl ! FromWetworkLayerl (SendC (Messaged))

NTC:&5 Cl ? ToNetworklayerl (RecieveC (Messaged)) PASS

————— DAZE - -- - -- -- -- -

PAZES: Z INCONC: 0O FAIL: 0O NONE: O J

Figure 62: An execution log
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Every test case also produces a conformance log. This log contains de-
tailed information about the tests performed. It is very useful when de-
termining why a test case failed or succeeded.

2 Log Manager =] E3
FJ Co-Simulation report:

[5endE] Zend Row: [3] 02 | LoseNextFrame |
[Match] Line matched: 3 Tab: TC_O0Z

[SendE] Send ewvent: Row: [4] Cl ! FromMNetworkLayerl

[Hatch] Line matched: 4 Tak: TC_OZ

[NOMatch] Line not matched: 5 Takb: TC_OE

[3tartDEF] Start Default: [5] OTHERWISE FATIL Tab: TC_OE

[HOMatch] Line not matched: 1 Tak: OTHERWISE FATIL

[3CopDEF] Default ended: [5] OTHERWISE FATL Tak: TC_OZ

[MatchValue] Succeded Artempting to match SEQUENCE/SEQUENCE OF
[HatchValue] Succeded Attempting to match SEQUENCE/SEQUENCE OF
[HatchValue] Succaded Matching 4 against 4

[MatchWalue] Succeded Matching "Disconnect" against "Disconnect"
[MatchValue] Succeded Matching SEQUENCE/SEQUENCE_OF

[MatchValue] Succeded Matching SEQUENCE/SEQUENCE_OF

[RecE] Deceiwve ewent: Bow: [E§] Cl 7 ToNetworkLayerl

[Verdict] Final werdiect: PASS Tab: TC_OZ

[Hatch] Line matched: 5 Tak: TC_OZ

[EtopTC] Test Case ended: TC_0z

————— DAZE

DPASS: z INCONC: 0 FAIL: 0 NONE: O ﬂ

Figure 63: A conformance log
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Chapter

{  Tutorial: SDL and TTCN
Integrated Simulator (U)

This is an introductory tutorial to the SDL and TTCN Integrated
Simulator on UNIX and an example of a complete test session with
Cbasic. The tutorial is divided into sections that describes steps that
are performed during a typical test session.

Note: UNIX version

This is the UNIX version of the tutorial. The Windows version is
chapter 6, Tutorial: SDL and TTCN Integrated Simulator (W).
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Purpose of This Tutorial

The purpose of this tutorial is to make you familiar with the SDL and
TTCN Integrated Simulator. When you have read and practised this tu-
torial you will know the actions required to execute a simulated test.

In this tutorial it is assumed that you know how to use the SDL Simula-
tor. More information can be found in chapter 4, Tutorial: The SDL Sim-
ulator, in the SDL Suite 6.2 Getting Started and in chapter 49, The SDL
Simulator, in the User’s Manual.

The Steps in a Test Session

When a TTCN test suite and an SDL Suite system already exists, this is
what you do in a typical test session:

1. Generate and start the SDL and TTCN Integrated Simulator.

2. Generate and start the SDL simulator.

3. Set up the communication between the SDL and TTCN Integrated
Simulator and SDL simulator.

4, Start the simulation.

5. Start the TTCN-SDL simulation.

6. Perform the simulation.

The Test System

126

This section describes the system that is going to be tested and what
roles the SDL and TTCN Integrated Simulator and SDL simulator play
in the test.

An SDL system called asp will be used in this tutorial. The ABP sys-
tem implements a small OSI stack containing a network layer, a data-
link layer and a physical layer. The network component on one side is
handled by the TTCN Suite and on the other side by an SDL process.

The data-link layer implements a very simple protocol known as the Al-
ternating Bit Protocol (ABP).

The network protocol is very simple protocol, where all messages are
echoed back as an acknowledgment that they have been received.

This setup gives us the ability to send messages from the TTCN Suite
to the network peer simulated by the SDL Suite, and to receive ac-
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knowledgments in return. If the answer is identical to the message, we
have managed to communicate successfully.

What we want to test is the ability of the Data-Link layer’s protocol to
deliver, even when messages are lost on the way. To enable this, we
have introduced an extra channel between the SDL and TTCN Integrat-
ed Simulator and the SDL simulator, on which commands can be sent
to make the physical layer lose messages.

The ABP system is stored in the TTCN Suite installation, in the sub-di-
rectory examples/bitprotocol. Ifyouhavesetupthe $telelogic
environment variable, the complete path is
Stelelogic/examples/bitprotocol.

Setting Up a Simulation

April 2009

What You Will Learn

e Tosetupthe SDL and TTCN Integrated Simulator and SDL simu-
lator

e To generate and build simulator executables

¢ To initialize the communication between the simulators

e To start the simulators

When you have finished with this section, the simulators should be
ready to run a TTCN Suite test on a simulated SDL system.

Generating and Starting the SDL and TTCN
Integrated Simulator

The first thing you should do is to generate and start the SDL and TTCN
Integrated Simulator:

1. Start TTCN Suite.
2. Inthe Organizer, load the system ABP from the file abp. sdt.

You can find this file in $telelogic/examples/bitprotocol
(where stelelogic points to the installation directory).

3. Double-click the abp icon in the TTCN Test Specification chapter.
This will start the TTCN Suite with the abp.mp test suite opened.
4. Select the node named abp in the TTCN Browser.
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5.  From the Tools menu, select Make.
The TTCN Suite Make dialog is opened.

6. Make sure that the Use standard kernel option is checked and that
the Simulation command is selected.

Note:
The dialog will show up the first time you build your simulator. In
later builds it will remember the settings.

7. Select the Directory for generated files to point to a location where
you have write permission and sufficient space for the generated
files.

8. Click the Full Make button to start the generation and compilation
of the SDL and TTCN Integrated Simulator executable.

The TTCN Suite will now generate and build the SDL and TTCN
Integrated Simulator executable.

9. Click the Start Simulator button on the TTCN Suite tool bar.

ﬁ—-é This will start the SDL and TTCN Integrated Simulator and open
the simulator window. The TTCN Suite is now ready to simulate.

Generating and Starting the SDL Simulator
Now you have to set up the SDL simulator as well:

1. Inthe Organizer, select the system diagram ABP from the SDL Sys-
tem Structure chapter.

2. Click the Simulate button in the tool bar.

— You may also want to check the settings in the Make dialog
(opened from the Generate menu) before you generate and com-
pile the simulator. If you select Make or Full Make in that dia-
log, you will have to open the Simulator Ul and load the simu-
lator after that.

The SDL simulator generates and builds a simulator executable.
The SDL simulator window is displayed with the simulator started.
You are now ready to simulate.
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Getting the Simulators to Communicate

The next step you should perform is to initialize the communication be-
tween the simulators.

¢ Enter the command start-itex inthe SDL simulator window.

This instructs the SDL simulator to communicate with the SDL and
TTCN Integrated Simulator.
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Performing the Simulation

What You Will Learn
To single step a test case

e Torun atest case at full speed

e Torun atest batch

e To set and delete breakpoints

e To abort a simulation

Single Stepping Test Cases

1. Inthe SDL and TTCN Integrated Simulator window, select the test
case TC_01 and then click the right arrow that appears.

This selects the test case that we will execute by adding it to the Se-

lected box:
Fle Edit Execute Window Help |
(=] [=1/0 0 =) (=1 0] [ [0 ] [+]
Available Selected

a

T

4 ia | ] ia
Added tests to selected list, 1 tests selected

Figure 64: Selecting a test case to execute

I» 2. Click the Step Simulation button

Each time you click this button, the SDL and TTCN Integrated Sim-
ulator executes one step of TTCN code.

A Table Editor is opened. In the first line of TTCN code, there is a
colored bar.
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Note:

This bar indicates which line will be executed the next time you
click the Step Simulation button.

3. Enter the command go-forever inthe SDL simulator window.

The SDL simulator is now executing and it is possible to perform a
simulation.

4. Click the Step Simulation button repeatedly until you reach the end
of the test case.

Running Test Cases at Full Speed

1. Inthe SDL and TTCN Integrated Simulator window, make sure that
the test case TC_01 is still in the Selected box. If it is not, select the
test case again and click the right arrow.

Note:

If the test case already is in the Selected box, you do not have to se-
lect it again. If you select it again, you are actually telling the SDL
and TTCN Integrated Simulator that you want to execute the test
case twice.

2. Click the Run Simulation button.

The simulator now starts executing lines of TTCN code without
pausing. This will continue until the end of the test case is reached
or until you click the Pause Simulation button.

As you can see, the colored bar in the Table Editor will change rap-
idly.

At this point the SDL simulator is running at full speed. This is normal
and you can safely ignore the SDL simulator. The cause of this is a timer
in the simulated SDL system that fires repeatedly while waiting for in-
put from the SDL and TTCN Integrated Simulator.
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Running Test Batches
It is also possible to execute more than one test case or test group.

1.

In the SDL and TTCN Integrated Simulator window, deselect the
test case TC_01 in the Available box. You do this by clicking on the
test case.

Select the test case TC_02 and click the right arrow. The test case is
added to the Selected box after TC_01.

You can perform this operation with as many test cases as you wish.
You can add them in any order. The Selected box tells you in what
order the test cases will be executed.

Press the Run Simulation button.

This will cause the SDL and TTCN Integrated Simulator to execute
all the selected test cases in turn without pausing anywhere. Another
Table Editor is opened for the second test case.

Note:
This requires an SDL Suite system that always ends in a state from

where you can execute a new test case. The SDL Suite system may

not require any manual resetting between test cases.

Toggling Breakpoints
1. Make sure that the SDL and TTCN Integrated Simulator window is

active and press <Ctrl+B>.

This will open the Breakpoints window. In this window you can add
and delete breakpoints.

Select Add from the Edit menu.
This adds an empty breakpoint definition to the breakpoint editor.

Click in the edit field at the bottom of the Breakpoints window and
typein Tc_o1 3 followed by <rReturns.
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10.
11.
12.

| File Edit Help |

\D\E

Tl

Y -
Trc_ol 3

Hint: Please "Save’ to apply the change

Figure 65: A breakpoint in the Breakpoints window
Select Save from the File menu.
Type in a filename with the extension .ttb and select OK.
This will set a breakpoint on line 3.

In the simulator window, make sure that only the test case TC_01 is
selected.

Press the Run Simulation button.

The SDL and TTCN Integrated Simulator will run without pausing
between lines of TTCN code. When it reaches the line where the
breakpoint was set, it will stop, as you can see in the Table Editor.

Select the breakpoint line we just added in the Breakpoints win-
dow.

Select Delete from the Edit menu.

This will remove the breakpoint from line 3.
Select Save from the File menu.

Select Close from the File menu.

Click the Run Simulation button.

The simulator now continues to run until it reaches the end of the
test case.
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Ending a Simulation
It is possible to end a simulation in the middle of an execution

1. Click the Step Simulation button twice.

This will place the current line on line 2 in the test case.

You now realize that the execution was a mistake and you want to
abort it.

Click the Abort Simulation button.

This aborts the execution of the test case for the SDL and TTCN In-
tegrated Simulator.

In the SDL simulator window, select Restart in the File menu.

This restarts the SDL simulator. This step is necessary because oth-
erwise the SDL Simulator and the SDL and TTCN Integrated Sim-
ulator would be out of sync.

To continue co-simulation, you will need to enter the command
start-itex inthe SDL simulator, start running the test in the SDL
and TTCN Integrated Simulator, and then enter the command go-
forever inthe SDL simulator.
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The Execution Trace

Every execution of the SDL and TTCN Integrated Simulator produces
a trace. This trace is output in the trace window. Every line in the test
case that is executed will be present in the trace window.

This makes it possible to examine a trace of the execution after it has
finished. This is valuable when running the test cases in a batch.

* To see the execution trace, select Execution Trace in the Window
menu of the SDL and TTCN Integrated Simulator.

The trace contains the test component, table name, line within the table,
behavior, constraint and verdict.

MTC TC_0dls4 C1 7 ToMetworklLayerl RecievelC{Messaged) PAHSS
MTC TC_0131 C1 ! FromWetworklayerl SendC{Messagel?

HTC TC_0132 C1 7 ToMetworklLayerl RecieveC{Hessagel}

HTC TC_01:3 C1 ! FromMetworkLayerl SendC{Hessaged?

HTC TC_0134 C1 ? ToMetworklayerl RecieveCiMessaged) PRSS
HTC TC_0231 C1 ! FromWetworklLayerl SendC{Hezzagel?

HTC TC_0232 C1 7 ToMetworklawesrl RecieveC{Hessagel}

MTLC TC_02:3 L2 | LoseNextFrame

MTC TC_0214 C1 ! FromWetworklayerl SendC{Meszaged !

HTC TC_0235 C1 7 ToMetworklLayerl RecieveC{Messaged? PRSS

Figure 66: An execution trace

The Conformance Log
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Every test case produces a conformance log. This log contains detailed
information about the tests performed. It is very useful when determin-
ing why a test case failed or succeeded.

¢ Toseethe conformance log, select Conformance Log in the Window
menu of the SDL and TTCN Integrated Simulator.

[StartDEF] Start Default: [2]1 OTHERWISE_FAIL Tabs TC_O
[HOMatchl Line not matched: Tabi OTHERMWISE_FAIL
[5topDEF] Tiefault ended: [2]1 OTHERMISE_FAIL Tab: TC_O
[MatchWaluel  Succeded Attempting to match SEQUEMCE/SECQUEMC
[Matchialuel  Succeded Attempting to match SEQUEMCE/SECQUENC
[MatchMaluel  Succeded Matching 1 against 1

[HatchVWaluel  Succeded Hatching "Connect" against "Connect"
[MatchValuel  Succeded Matching SEQUEWCESEOUEMCE _OF
[Matchialuel  Succeded Hatching SEQUEWCE/SEQUENCE_OF
[StopTC] Test Case ended: TC_o1

== Yerdict: NOWE

Figure 67: A conformance log
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8 Tutorial: The TTCN Link

This is atutorial for TTCN Link. It is intended to give a guided tour
through some of the facilities provided.

To be able to follow this tutorial, you need some experience of both
SDL and TTCN as well as the SDL Suite and TTCN Suite.
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Purpose of This Tutorial

The purpose of this tutorial is to make you familiar with the TTCN Link
function and understand its usability. You are supposed to read this tu-
torial sequentially and practice the exercises.

Note: Platform differences

This tutorial is possible to run on both the UNIX and Windows plat-
form, and is described in a way common to both platforms. In case
there are differences between the platforms, this is indicated by texts
like “on UNIX”, “Windows only”, etc.

When such platform indicators are found, please pay attention only
to the instructions for the platform you are running on.

More about TTCN Link

138

TTCN Link isa CATG (Computer Aided Test Generation) tool that en-
ables efficient development of TTCN test suites based on SDL specifi-
cations. By using TTCN Link, you can automatically generate the dec-
larations from the SDL specification and interactively build test cases.
This ensures consistency between the test suite and the specification.
TTCN Link also provides you with an integrated SDL/TTCN environ-
ment with access to the specification directly from the test case.

Using TTCN Link

The inputs needed to use TTCN Link for test case development, are an
SDL specification and a test suite structure with test purposes. TTCN
Link supports test suite development in three different ways:

* Keeping the test suite consistent with the SDL specification.

e Supporting the test suite developer with information about the SDL
specification, making the actual TTCN coding easier.

« Providing access to the SDL specification directly from the test
case.

IBM Rational TTCN Suite 6.3 Getting Started April 2009



Taking a Look at the SDL System

Three distinct phases can be distinguished when TTCN Link is used:

« Preparation of the SDL specification to be used in the test case de-
velopment.

e Generation of the TTCN declarations.
« Development of the TTCN test cases and constraints.

Taking a Look at the SDL System

In this tutorial, you will use the example SDL system called inres
(short for Initiator-Responder). This system is an example of a simpli-
fied communication protocol intended to give a secure transfer of infor-
mation over an unsafe communication medium. It provides a one-way,
connection-oriented communication service that uses sequence num-
bers and retransmission to ensure that messages sent to the initiator side,
are correctly received at the responder side.

Start this tutorial by taking a look at the inres SDL system:

1. Copythe inres directory from stelelogic/sdt/examples/
(on UNIX) or \IBM\Rational\SDL TTCN Suiteé6.3\sdt\exam-
ples\ (in Windows) to your working directory and make sure that
you have write permission.

2. Start TTCN Suite.

3. Open the example SDL system called inres.sdt located in the
inres directory.

4. Select SDL Overview in the Generate menu in the Organizer, to
generate an overview of the SDL system.

The Generate SDL Overview dialog is opened. You do not have to
change any settings in this dialog.

5. Click the Generate button in the Generate SDL Overview dialog.
The SDL Editor is opened and displays the overview.

The block Station_Ini in System inres is the protocol that you are go-
ing to create a test for. However, due to the test architecture that is
to be used, the tester can not access the lower service access point

of the protocol. Since TTCN Link assumes that the channels to/from
the environment are accessible for the tester (and will correspond to
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PCOs in the test suite), the block Medium, that models the underly-
ing service provider, is included in the SDL system.

Generating a TTCN Link Executable

140

To create a test suite based on an SDL system, it is necessary to begin
by creating an executable program that will be used during the test suite
development. Such programs, which are created by the SDL to

C Compilers, are called Link Executables. Sometimes they will also be
referred to as state space generators, since the purpose of these pro-
grams is to generate the combined state space of the SDL system and
the TTCN test case.

1. Select Make in the Generate menu in the Organizer, to create a Link
Executable for the SDL system.

— Since you probably have not saved the system since you gener-
ated the overview, you will be prompted to do so before the SDL
Make dialog can be opened.

2. Make sure that the following options are set in the SDL Make dia-
log:

— Code generator: Chasic

- Prefix: Full

— Separation: No

— Capitalization: Lower case

3. Make also sure that the following options are turned on:
— Analyze & generate code

— Makefile
— Compile and link

4. Select Generate Makefile.

5. Selecta TTCN Link kernel for a suitable compiler in the Use stan-
dard kernel option.

6. Click the Full Make button.

A TTCN Link executable will now be generated from the SDL spec-
ification. You can open the Organizer log to see the result of the
make process.
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Now the preparations are completed and you can start developing a new
test suite.

Creating a Test Suite

April 2009

What You Will Learn

« To specify the state space generators to use, in two different ways
e To generate the TTCN declarations

Creating a New Test Suite
Start by creating a new test suite:

e Add a new test suite, for example called inres, to the TTCN Test
Specification chapter. In the Add New dialog, make sure that the op-
tion Show in editor is on.

The TTCN Suite is started and the Browser will display the new test
suite.

The first step when you have created the new test suite, is to use TTCN
Link to generate the declarations. Before you can do this, you have to
tell the TTCN Suite what state space generator to use.

Specifying the Link Executable

Before you can generate the declarations, you have to tell the TTCN
Suite which link executable to use. You can do this in two ways:

One way is to associate the test suite with the SDL system:
1. Inthe Organizer, select the top icon in System inres.
2. Select Associate from the Edit menu.
The Associate dialog is opened.
3. Select the test suite that you have created.
4. Click the OK button.

The association is illustrated by a new icon placed under the test
suite icon.
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Another way is to explicitly specify the state space generator to use:

1. Inthe TTCN Suite, select Select Link Executable from the SDT Link
menu. (On UNIX, it is the menu in the Browser.)

The Select Link Executable dialog is opened.
2. Select inres stx.exe.

All generators will by default be given the name <sdl system
name>_ st<x>.exe, Where <x> is depending on which compiler
was used when the executable was created.

3. Click OK.

Note:
In case a link executable has been selected both in the Organizer and

in the TTCN Suite, the one selected in the TTCN Suite is the link
executable that will be used.

Generating the TTCN Declarations

Since the SDL specification contains all information about the interfac-
es, this information is available to you when using TTCN Link. When
you generate the TTCN declarations, the interface information is ex-
tracted from the SDL specification and included in the TTCN test suite
as PCO, ASP and data type tables.

To generate the TTCN declarations:

1. Inthe TTCN Suite, select Generate Declarations from the SDT Link
menu. (On UNIX, it is the menu in the Browser.)

2. Expand the declarations part of the test suite and have a look at the
generated declarations.

Obijects of the following types have been generated:

— ASN.1 type definitions

— PCO type declarations

— PCO declarations

— ASN.1 ASP type definitions

The PCO declarations, and the PCO type declarations, are generated
from the channels to/from environment in the SDL system.
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The ASP definitions are generated from the SDL signals that can be
transported on the channels to/from the environment.

The ASN.1 type definitions are generated from the types of the pa-
rameters of the above mentioned signals.

Generated declarations will be analyzed automatically.
Expand the dynamic part of the test suite.

A defaults library is generated. It contains the table OtherwiseFail
with an otherwise statement for each PCO, and in addition a timeout
statement that match any timeout event.
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Creating a Simple Test Case
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It is now time to create the first test case. The one you will develop is
the test case intended to test the successful connection establishment of
the protocol.

How to create constraints and test cases with TTCN Link differs be-
tween Windows and UNIX. On UNIX, it is possible to create constraints
directly from the Send dialog. In Windows, you have to create the con-
straints first, before they will be visible in the Link dialog.

What You Will Learn

e Tosynchronize a test case (UNIX only)
* To create constraints

¢ To add send statements

¢ To add receive statements

Creating a Test Case and Constraints (in
Windows)

Before you start creating the test case, you have to create a constraint
for the ASP 1CONreq:

1. Copy the table ICONreq from ASN.1 ASP Type Definitions.

2. Paste the table in the constraints part, below ASN.1 ASP Constraint
Declarations.

3. Open this table and change the name to, for example, T1coNreq 1.
4. Analyze the table.
5. Close the table.

Creating a Test Case and Adding Statements

You are now going to create a test case and add send and receive state-
ments by using the Link dialog. When you use the Link dialog, the test
case is synchronized with the SDL specification and you cannot edit the
behavior lines directly in the table.

1. Create a new test case, for example called test case 1.

2. Open the test case in the Table Editor.
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3. Select Link from the SDT Link menu.

The Link dialog is opened. The first thing you will add is a send

statement for the ICONTreq service primitive.

Link for *test_case_1 in intes m
Send |Time| | attachment |
r PCO Type Constraint Constraint P
154P1 ICOMreq ICOMreq 1 Hame Type Value
MEAR2 ID&Treq
(ol 1DISreq
ICOMeont
© 2 | |IDISind
MOATIeg
MD&Tind
r Timet Azzignmant Buialifier
O Stant
j‘ O Cancel I I
"Bahavior Lin "Cmslraint "Vardict

Link. - Generate Receives T Epply Clear | Claze |
Figure 68: The Link dialog
4. In the dialog, select the following:

April 2009

— The PCO ISAP1

— The type ICONreq

— The constraint ICONreq_1

The contents of the Behavior line and Constraint fields will be up-
dated in accordance with your selection.

Click Apply.

The following behaviour line, a send statement, is added to the test

case:

Behaviour Description

Constraints Ref

ISAP1 ! ICONreq

ICONreq 1

Click Generate Receives.

This will add a second behavior line, a receive statement, to the test

case:
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Behaviour Description Constraints Ref
ISAP1 ! ICONreq ICONreq 1
MSAP2 ? MDATind MDATind500

A corresponding constraint will also be created.

If needed, just move the Link dialog to see the test case. Do not
close the dialog.

The table MDATIind500 (that was just created) is made visible in the
Browser.

Analyze the test suite by selecting Analyze Suite from the Build
menu.

Creating Another Constraint

Before you can complete the connection establishment, by adding send
and receive statements for the MDATreq ASP, you have to create a new
constraint:

1.
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In the Browser, create a copy of the constraint that was just created,
MDATIind500.

Open the copy of MDATInd500 and make the following changes:

The name should be MDATreq_1

The ASP type should be MDATreq

The “id” part of the parameter should be CC instead of CR,
which means that the constraint value should be:

{ mspuTypel {id cc,
num zero,
data 0}}

Analyze the table.
Close the table.

IBM Rational TTCN Suite 6.3 Getting Started April 2009



Creating a Simple Test Case

April 2009

Adding Statements to Complete the Connection
1. Inthe Link dialog, select Clear.

This will refresh the dialog.
2. Select the following:

— The PCO MSAP2
— The type MDATreq
— The constraint MDATreq_1

3. Click Apply.
This will add a third behaviour line to the test case.
4. Click Generate Receives.

The test case should now contain 4 behavior lines.

i test_case_1ininres [inres.itex]

Test Case Name|test_case_1 -
Group
Purpose
T i
Hr| Lahel| Behaviour Description| Constraints Refl Uerdic‘t| Comments |;
e ISA&PT 1ICONrey 1CONreg_1
| 2 MEAP2 7 MDATind MDA Tincd 500
HE MS&P2 IMDATrey  |MDATreg_1 =
| 4 IZAPT 7 ICONConf 1COMconts00 ﬂ
| Detailed Comments ﬂ
Figure 69: The complete test case
5. Close the Link dialog.
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Creating a Test Case and Constraints (on
UNIX)

1. Create a new test case, for example called test case 1.
2. Open the test case in the Table Editor.

As you can see, the Table Editor contains the extra menu SDT Link.
3. Select Resynchronize from the SDT Link menu.

The test case will now be synchronized with the SDL specification.
This means that the behaviour lines will be modified from the SDT
Link menu. However, if you edit a field in the test case manually —
except for comment fields — the editor will not be synchronized any-
more.

What happens behind the scene is that the state space generator is
started and an initial part of the state space is explored. However,
you do not have to think of that now.

Adding Statements

The first thing you will add, is a send statement for the ICONreq service
primitive:

1. Select Send in the SDT Link menu. The Send dialog is displayed:
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© N o o

PCOs Twpes Constraints
MSAP2 ICONreq |fm
ISAPT IDATreq
ICOMconfif
ID15ind
NDATreq
Refresh
Parameters: | E

|

Figure 70: The Send dialog
Select ISAP1 in the PCOs list.

The unselected PCO is moved to the lower part of the list.
Select ICONreq in the Types list.

The unselected types are moved to the lower part of the list.
Click the New button to create a constraint for this ASP.

A Table Editor, displaying the new constraint is opened.
Change the name of the constraint to, for example, 1coNreq 1.
Analyze the table.

Close the table.

Click the Refresh button in the Send dialog to make the new con-
straint, ICONReq_1, visible in the Constraints list.

Since this is the only constraint of the selected type, it will automat-
ically be selected.
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9. Click OK.

The following behaviour line, a send statement, is added to the test
case:

Behaviour Description Constraints Ref

ISAP1 ! ICONreq ICONreq 1

10. Select Receive from the SDT Link menu.

This adds second behavior line, a receive statement, to the test case:

Behaviour Description Constraints Ref
ISAP1 ! ICONreq ICONreq 1
MSAP2 ? MDATind MDATind500

The corresponding constraint is created and analyzed.

Adding Statements to Complete the Connection

To complete the connection establishment, you should now add send
and receive statements for the MDATreq ASP:

1. Select row 2 in the Behaviour Description column — the field con-
taining MsaP2 ? MDATind.

2. Select Send from the SDT Link menu.

The Send dialog will once again be opened. Now you will create a
new constraint by copying an old constraint and modify it.

3. Select MDATInd500 in the Constraints list.
4. Click Copy.

The Table Editor will appear, displaying a copy of the
MDATIind500 constraint.

5. Change the name to MDATreq 1.
6. Change the ASP type to MDATreq.

7. Change the “id” part of the parameter to cc instead of cr, which
means that the constraint value should be:

IBM Rational TTCN Suite 6.3 Getting Started April 2009



Creating a Simple Test Case

April 2009

10.
11.
12.

13.

{ MspDuUTypel {id cc,
num zero,
data 0}}

Analyze the table and then close it to get back to the Send dialog.
Click Refresh in the Send dialog.

Select the new constraint, MDATreq_1.

Select the PCO MSAP2.

Click the OK button.

The new send statement is inserted in the test case table.

Select Receive from the SDT Link menu once more to complete the
connection establishment test case.

IBM Rational TTCN Suite 6.3 Getting Started 151



Chapter 8 Tutorial: The TTCN Link

Taking

a Look at the SDL System (Again)

What You Will Learn

e Todisplay an SDL diagram
e Todisplay an MSC diagram

Displaying an SDL Diagram

It is possible to display the SDL system directly from the test case:
1. Select a behaviour line in the test case.

2. Select Show SDL from the SDT Link menu.

The SDL Editor is started, displaying all symbols in the SDL pro-
cess graphs that where executed in the SDL system as a response to
the currently selected row in the test case.

Displaying an MSC Diagram

Itisalso possible to display an MSC diagram, to illustrate and document
the test case:

1. Select a behaviour line in the test case.

2. Select Show MSC from the SDT Link menu.

The MSC Editor is started, displaying the execution of the SDL sys-
tem state up to the currently selected row in the test case. This may
be useful as a means to understand how unexpected receive state-
ments are possible.

So Far...
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You should now have learned how to create a link executable and how
to tell the TTCN Suite which link executable to use. You should also
know how to generate TTCN declarations from SDL specifications and
how to create a test case that is synchronized with SDL specifications.
Finally, you should have tried to generate SDL and MSC diagrams from
the test case.

If you know how to use the SDL Explorer and have access to it, you are
now ready to read and practise chapter 9, Tutorial: The Autolink Tool.
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9 Tutorial: The Autolink
Tool

This tutorial is intended to guide you through some of the features
of Autolink. There are some aspects of Autolink which are not cov-
ered by this tutorial. For a complete description of all Autolink fa-
cilities, please see “Using Autolink™ on page 1431 in chapter 35,
TTCN Test Suite Generation, in the User’s Manual.

To be able to follow the tutorial, some experience of the SDL Ex-
plorer is needed. Therefore you should have read and practised
chapter 5, Tutorial: The SDL Explorer, in the SDL Suite 6.2 Getting
Started. You also need to have basic knowledge of the TTCN Suite.

The example protocol used in this tutorial is the inres system, the
same as the one used in the TTCN Link tutorial.
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Purpose of This Tutorial
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The purpose of this tutorial is to make you familiar with Autolink. The
tutorial is split into three parts. You are strongly recommended to read
the tutorial sequentially as each exercise is founded on the previous one.

In the first exercise, you will start by creating a simple MSC. Based on
this MSC, you will generate a TTCN test case and save it in a test suite.
You will also learn how to manipulate constraints.

In the second session, you will develop a structured MSC. Once again
a TTCN test case is generated, but this time by a direct MSC into TTCN
translation. Additionally, so-called translation rules are introduced as a
simple example for an Autolink configuration.

In the third part, you will use the Tree Walk algorithm to create a large
number of MSC test cases automatically. You will also learn how to
save and load generated test cases in Autolink. This facility will allow
you to compute test cases separately and distribute test generation over
several computers (provided that you have more than one license).

It is assumed that you know how to generate an SDL Explorer. In addi-
tion, you should be familiar with the basic functionality of the SDL Ex-
plorer, the MSC Editor and the TTCN Suite. You may also find it useful
to have knowledge of MSC diagrams.

Note: Platform differences

This tutorial is possible to run on both the UNIX and Windows plat-
form, and is described in a way common to both platforms. In case
there are differences between the platforms, this is indicated by texts
like “on UNIX”, “Windows only”, etc.

When such platform indicators are found, please pay attention only

to the instructions for the platform you are running on.
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Basics of Autolink

Autolink assists you in the automatic generation of TTCN test suites
based on an SDL specification. In a simple approach, a TTCN test suite
is generated in three steps:

1. One or more system level Message Sequence Charts have to be de-
fined. System level MSCs contain the externally visible events of a
path. These events describe the correct test sequences of a TTCN
test case.

2. The MSCs defined in step 1 are used to generate internal test case
representations.

3. Allinternal test case representations are saved as a test suite in a file
in TTCN-MP format.

Constraints can be added, modified and deleted between any of the
above steps.

Getting Ready to Use Autolink

April 2009

In order to use Autolink, an SDL Explorer application has to be gener-
ated and started. In this exercise, you will use the inres system, which
isfound in $telelogic/sdt/examples/inres.

“Inres” is short for Initiator-Responder. The inres System is an exam-
ple of a simplified communication protocol intended to give a secure
transfer of information over an unsafe communication medium. It pro-
vides a one-way, connection-oriented communication service that uses
sequence humbers and retransmission to ensure that messages sent from
the initiator side are correctly received at the responder side.

Note:

In order to generate an explorer application that behaves as stated in
the exercises, you should copy all files of the inres protocol from
the release to your working directory.

You also have to create two directories where MSC test steps and test
cases will be stored.

1. Inyour current working directory, create two subdirectories called
Tc (used for test cases) and Ts (used for test steps).

2. Start TTCN Suite and open the inres system in the Organizer.
Generate an inres explorer and open it in the Explorer Ul.
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Exercise 1: Basic Concepts
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What You Will Learn

e To set up value definitions

e To create an MSC test case definition
e To generate a test case

¢ To work with constraints

Preparations

First, you should define the location of the test cases and test steps di-
rectories which you have created prior to opening the SDL Explorer:

1. Select Autolink: Test Cases Directory in the Options2 menu.
The Directory name dialog is displayed.

2. Double-click the Tc directory.

3. Click the OK button.

4. Select Autolink: Test Steps Directory in the Options2 menu.
Once again, the Directory name dialog is displayed.

5. Choose the Ts directory by first clicking the Current button and
then double-clicking the Ts directory.

6. Click the OK button.

Note:
The directory settings can be saved when you leave the explorer.

You should also set up proper test value definitions for the inres sys-
tem:

1. Open the TEST VALUES module by clicking on the box beside.
A number of new command buttons appear.

2. Click the Clear Value button in the TEST VALUES module to clear
all integer test values.

A Select dialog is displayed.
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3. Choose integer.
4. Click the OK button.
A Prompt dialog is displayed.
5. Click the OK button, without typing anything in the text field.

6. Click the Def Value button in the TEST VALUES group to define a
new test value for integers.

Another Select dialog is displayed.
7. Choose integer.
8. Click the OK button.
A Prompt dialog is displayed.
9. Type 55 as the new test value in the Value field.

10. Click the OK button.

Creating an MSC Test Case

The first step in the test case generation process is the choice of a path.
A path describes a trace through the SDL system. This trace consists of
internal and external events. External events are signals sent to or from
the environment.

Autolink uses system level MSCs to abstract from a path by only con-
sidering the external events. System level MSCs consist of exactly one
instance axis for the SDL system and one or more instance axes for the
system environment. Figure 71 shows the MSC which you are going to
create in this exercise.

1. Click the Navigator button in the EXPLORE module to start the
Navigator.

The Navigator window is displayed.
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2. Navigate through the system by double-clicking in turn on the fol-
lowing nodes:

1,1,1,1,1,1,1, 1 (i.e. 8 times transition #1),
:I) 1,1,1,1,1, 1 (i.e. 7 times transition #1),
101 1 (i.e. 3 times transition #1),

i 1, 1 (i.e. 3 times transition #1)

3. Select MSC: Save Test Case in the Autolinkl menu to save the cur-
rent path as a system level MSC.

A Prompt dialog is displayed.
4. Type Examplel inthe Test case name field.

The test case name is identical to the name of the generated MSC.
5. Click the OK button.

Autolink saves a file called Examplel.mpr inthe MSC test cases
directory.

You have now created your first MSC test case (see Figure 71). You
may start the MSC Editor and take a look at it.

Note:

You can create as many MSC test cases as you like, provided that
they share the same root node.
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MSC Examplel

____________

[isap1 | [ inres | [msaAP2 |

ICONreq
MDATind
[(. CR, zero, .)]
MDATreq
CI;E. CC, zero, 55 )]
ICONconf
IDATreq

[55]

MDATind

[(. DT, one, 5b .)]
MDATreg

Disreq [ . AK, one, 55 )}

IDISind

MDATind

[(. DR, one, 55 .)]

Figure 71: MSC Examplel
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Itis possible to get a list of all MSC test cases (and test steps) which are
currently defined:

Select MSC: List in the Autolinkl menu.
A message similar to the one below should be given in the text area.

MSC test cases:
Examplel.mpr

No MSC test steps found in directory
' /home/tutorial/inres/TS/’.

Generating the Test Case

In the next step, an internal test case representation has to be created
which is based on the MSC test case defined above.

1. Select Test Case: Generate in the Autolinkl menu.

A Select dialog is displayed.
Select Examplel.mpr.
Click the OK button.

Autolink performs a bit state exploration, which produces the fol-
lowing output in the text area of the Explorer Ul:

Autolink state space options are set.

Define-Scheduling All
Define-Transition Symbol-Sequence
Define-Symbol-Time Zero
Define-Priorities 2 1 3 2 2
Define-Channel-Queue ISAP1 On
Define-Channel-Queue MSAP2 On
Define-Max-Input-Port-Length 10

Current state is reset to root.
MSC ’'Examplel’ loaded.

** Test case generation statistics **

No of reports: 2.
Deadlock : 1 report
MSCVerification : 1 report

Generated states: 2089.

Truncated paths: 0.

Unique system states: 790.

Size of hash table: 8000000 (1000000 bytes)

No of bits set in hash table: 1411
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Collision risk: 0 %
Max depth: 49

Current depth: -1

Min state size: 388

Max state size: 524

Exploration started at: Sat Jan 29
Exploration ended at: Sat Jan 29
Exploration time: 000 h, 00 m, 01

Constraints are checked for naming
Constraint ’cExamplel’ is renamed

'cExamplel 001°.

Constraint ’cExamplel’ is renamed

'cExamplel 002".
Constraint ’'cExamplel’ is
'cExamplel 002".
Constraint ’'cExamplel’ is
'cExamplel 001°.

Constraint ’cExamplel’ is renamed
'cExamplel 003’.
Constraint ’cExamplel’ is renamed
'cExamplel 004°.
Constraint ’cExamplel’ is renamed
'cExamplel 005°.
Constraint ’cExamplel’ is renamed
'cExamplel 006°.
Constraint ’cExamplel’ is renamed
'cExamplel 007’.
Constraint ’cExamplel’ is renamed
'cExamplel 008’.
Constraint ’cExamplel’ is renamed
'cExamplel 009'.
Constraint ’cExamplel’ is renamed

'cExamplel 010°.

Constraints with identical signal
merged automatically...

done.

State space options are restored.

renamed to

renamed to

13:39:14 2000
13:39:15 2000
s
conflicts...
to
to
and merged with
and merged with
to
to
to
to
to
to
to

to

definitions are

You have now generated your first test case. This test case is kept in
memory. You will save it ina TTCN test suite soon.

It is possible to get a list of all test cases which have been generated so

far.

Select Test Case: List in the Autolinkl menu.

The output will simply be:
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Examplel

You might also want to take a look at the internal test case representa-
tion before you create the TTCN test suite.

1. Select Test Case: Print in the Autolinkl menu.
A Select dialog is displayed.

2. Choose Examplel.

3. Click the OK button.
The resulting output is:
Examplel

0 ISAP1 ! ICONreqg - cExamplel 010

1 MSAP2 ? MDATind - cExamplel 009

2 MSAP2 ! MDATreq - cExamplel 008

3 ISAP1 ? ICONconf - cExamplel 007

4 ISAP1 ! IDATreqg - cExamplel 006

5 ISAP1 ! IDISreq - cExamplel 005

6 MSAP2 ? MDATind - cExamplel 004

7 MSAP2 ! MDATreq - cExamplel 003

8 ISAP1 ? IDISind - cExamplel 001
9 P MSAP2 ? MDATind - cExamplel 002
8 MSAP2 ? MDATind - cExamplel 002
9 P ISAP1 ? IDISind - cExamplel 001

Modifying the Constraints

During test case generation, a number of constraints have been created.
These constraints are also stored in memory and can be manipulated in
several ways.

Listing the Constraints
First of all, it is possible to print the list of all constraints:

* Select Constraint: List in the Autolink2 menu.
This should be the output in the text area:

cExamplel 001

IDI1sind { }
cExamplel 002 :

MDATind { mSDUTypel { id DR, num one, data 55 } }
cExamplel 003 :

MDATreq { mSDUTypel { id AK, num one, data 55 } }
cExamplel 004 :

MDATind { mSDUTypel { id DT, num one, data 55 } }
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cExamplel 005 :

IDISreq { }
cExamplel 006 :

IDATreq { iSDUTypel 55 }
cExamplel 007 :

ICONconf { }
cExamplel 008 :

MDATreq { mSDUTypel { id CC, num zero, data 55 } }
cExamplel 009 :

MDATind { mSDUTypel { id CR, num zero, data 0 } }
cExamplel 010 :

ICONreq { }

As you can see, 10 constraints have been created during test gener-
ation.

Adding a Constraint
Next, you can add a new constraint:

1.

April 2009

Select Constraint: Define in the Autolink2 menu.

A Prompt dialog is displayed.

Type Requestcon in the Constraint name field.

Click the OK button.

A Select dialog is displayed, listing all signals in the system.
Select 1CcONreg.

Click the OK button.

In the text area of the Explorer user interface, the following message
appears:

Constraints are checked for naming conflicts...

Of course, there is no haming conflict, since there does not exist an-
other constraint with the same name.
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Renaming a Constraint

You might want to assign a more reasonable name to constraint
cExamplel 007 containing the signal 1coNconf:

1.

Select Constraint: Rename in the Autolink2 menu.

A Select dialog is displayed, listing all constraints currently defined.
Choose cExamplel 007.

Click the OK button.

A Prompt dialog is displayed.

Enter confirmcon in the New constraint name field.

Click the OK button.

Parameterize a Constraint

Constraint cExamplel 006 contains a signal parameter (value ss).
You can define this signal parameter to be a parameter of the constraint.

1.

Select Constraint: Parameterize in the Autolink2 menu.
A Select dialog is displayed.

Select cExamplel 006.

Click the OK button.

A Select dialog is displayed.

Select 1 for the first signal parameter.

Click the OK button.

A Prompt dialog is displayed.

Enter pata in the Formal parameter field.

Click the OK button.

The Select dialog is displayed again.

This time, select o in order to finish parameterization.
Click the OK button.
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Merging Constraints

The constraints cExamplel 002 and cExamplel 004 only differin
the first signal parameter (which is a struct). Therefore, you might want
to merge them.

1.

Select Constraint: Merge in the Autolink2 menu.
A Select dialog is displayed, listing all currently defined constraints.

Choose cExample1l 002 as the first constraint.

Click the OK button.

Another Select dialog is displayed.

Choose cExamplel 004 asthe second constraint.

A Prompt dialog is displayed.

Enter protpataunit in the Formal parameter name field.
Click the OK button.

Listing the Constraints — A Second Time

To see the effect of all your operations, you can list the constraints
again:

1.

Select Constraint: List in the Autolink2 menu.
This time, the following output should be displayed in the text area:

ConfirmCon :
ICONconf { }
RequestCon :
ICONreq { }
cExamplel 001 :
IDISind {
cExamplel 003 :
MDATreq { mSDUTypel { id AK, num one, data 55 } }
cExamplel 004 (ProtDataUnit)
MDATind { mSDUTypel ProtDataUnit }
cExamplel 005 :
IDISreq {
cExamplel 006 (Data) :
IDATreq { iSDUTypel Data }
cExamplel 008 :
MDATreq { mSDUTypel { id CC, num zero, data 55 } }
cExamplel 009 :
MDATind { mSDUTypel { id CR, num zero, data 0 } }
cExamplel 010 :
ICONreq { }
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In the test case, all references to the constraints have been updated ap-
propriately:

2. Select Test Case: Print in the Autolinkl menu.
A Select dialog is displayed.

3. Select Examplel.
4. Click the OK button.
The output is:

Examplel

0 ISAP1 ! ICONreqg - cExamplel 010

1 MSAP2 ? MDATind - cExamplel 009

2 MSAP2 ! MDATreq - cExamplel 008

3 ISAP1 ? ICONconf - ConfirmCon

4 ISAP1 ! IDATreq - cExamplel 006 (55)

5 ISAP1 ! IDISreq - cExamplel 005

6 MSAP2 ? MDATind - cExamplel 004
({ id DT, num one, data 55 })

7 MSAP2 ! MDATreqg - cExamplel 003

8 ISAP1 ? IDISind - cExamplel 001

9 P MSAP2 ? MDATind - cExamplel 004
({ id DR, num one, data 55 })

8 MSAP2 ? MDATind - cExamplel 004
({ id DR, num one, data 55 })

9 P ISAP1 ? IDISind - cExamplel 001

Saving the Constraints

Since all constraints are deleted if they are no longer referred to by any
generated test case or if you leave the Explorer, they can be saved in a
file:

1. Select Constraint: Save in the Autolink2 menu.
A Select dialog is displayed.

2. Click the OK button without entering any text before.
By this you indicate that you want to store all constraints.

The File name dialog is displayed.
3. Type Examplel.con in the File field.

4. Click the OK button.
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The constraint definitions are saved. They can be restored by the
Constraint: Load command in the Autolink2 menu but you should
not do that at the moment.

Removing a Constraint
A constraint can be removed:

1.

Select Constraint: Clear in the Autolink2 menu.
A Select dialog is displayed.

Select cExamplel 003.

Click the OK button.

Since this constraint is currently used in a test case, an error message
is displayed in the text area:

Error clearing constraint ‘cExamplel 003'.
The constraint is currently used in a test case.

Once again, select Constraint: Clear in the Autolink2 menu.
The same Select dialog as above is displayed.

Select RequestCon.

Click the OK button.

This time the specified constraint is removed, since it is not referred
to in any test case.

Saving the TTCN Test Suite

In afinal step, all generated test cases can be saved ina TTCN test suite.
In this tutorial there is only one test case, but it is also possible to put
several test cases into one test suite.

1.

Select Test Suite: Save in the Autolinkl menu.
A Prompt dialog is displayed.

Type inres in the Test suite name field.
Click the OK button.

A File name dialog is displayed.
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4.
5.

Type inres.mp in the File field.
Click the OK button.
Autolink saves the test suite in file inres.mp.

During saving, Autolink performs a few checks to ensure the con-
sistent use of various test suite elements. You can ignore the mes-
sage about test steps, since your test case does not have any test
steps at all.

You can exit the Explorer now:

1.

Select Exit in the File menu.
A Select dialog is displayed.
Select ves.

Click the OK button.

The current options are saved. You will need them in the next exer-
cise.

Viewing the TTCN Test Suite

Up to now, you have created a TTCN test suite. This test suite is stored
in MP format (machine processable) which is somewhat hard to read.

Therefore you should add it to the Organizer and open it in the TTCN
Suite.

1
2.

In the Organizer, select the TTCN Test Specification chapter.
Select Add Existing in the Edit menu.
A corresponding dialog is displayed.

Change the filter from “» . txt” to “* .mp~ and click the Filter but-
ton.

Provided that you are in the right directory, the file inres.mp is
shown in the Files box.

Select the file inres.mp in the Files section.
Click the OK button.
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The file is added to the Organizer and the TTCN Suite is opened
with the test suite.

Completing the Test Suite

The TTCN test suite you have created so far contains information in
three parts: the declarations part, the constraints part and the dynamic
part.

In Windows, the test suite overview part will be generated automatically
for example when you open one of the overview tables or before you
print the test suite. After that, it will be kept updated.

On UNIX, you have to generate and update the overview explicitly:

1. Select Generate Overview in the Tools menu in the Browser.
A dialog windows appears.

2. Click the Generate button.

The test case index is generated.
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What You Will Learn

* To create a structured MSC test case

e To define a simple Autolink configuration

* To generate a structured TTCN test case by a direct translation
« To merge new test cases with an existing test suite

Preparations

If you have closed the SDL Suite or the Explorer Ul temporarily, per-
form the following steps:

1. Openthe inres system inthe Organizer.
2. Start the Explorer Ul.
3. Openthe inres explorer again.

If you have not quitthe inres explorer, bring the application to its ini-
tial state now:

¢ Select Reset in the Options1 menu.

Creating a Structured MSC Test Case

For a better understanding, a test case can be structured into different
test steps. Typically, a test case consists of three parts:

e The preamble comprises a sequence of test events that drives the
system from the stable start state to the initial state from which the
test body starts.

« The test body comprises a sequence of test events that achieve the
test purpose.

* The postamble comprises a sequence of test events that drives the
system from the state reached by the test body to a stable end state.

In this section, you will create a test case with a preamble, a test body
and a postamble. This test case will be identical to the one developed in
“Exercise 1: Basic Concepts” on page 156 except for its structural in-
formation.
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Creating the Preamble

You can define structured MSC test cases in a similar way as you did in
“Exercise 1: Basic Concepts” on page 156.

1. Click the Navigator button in the EXPLORE module to start the
Navigator.

The Navigator window is displayed.

2. Navigate through the system by double-clicking in turn on the fol-
lowing nodes:

1,1,1,1,1,1,1, 1 (i.e. 8 times transition #1),
31
1,1, 1 (i.e. 3 times transition #1)

Do not close the Navigator yet.

3. Select MSC: Save Test Step in the Autolinkl menu to save the cur-
rent path as an MSC test step.

A prompt dialog is displayed.
4. Type pPreamble in the Test step name field.
5. Click the OK button.

Autolink saves a file called preamble.mpr inthe MSC test steps
directory.

The preamble which you have just created is shown in Figure 73 on
page 173.

Creating the Test Body

You should also create the body of the MSC test case:

1. Type define-root current inthe input line to set the current
root.

The following message appears in the text area:

Root of behaviour tree set to current system state
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Double-click the following transitions in the Navigator window:

1,1,1, 1 (i.e. 4 times transition #1),
10,
1,1, 1 (i.e. 3 times transition #1).

Again, do not close the Navigator.

Select MSC: Save Test Case in the Autolinkl menu to save the path
as an MSC test case.

Make sure that you save the path as a test case, not as test step!
A Prompt dialog is displayed.

Type Example2 in the Test case name field.

Click the OK button.

Autolink saves a file called Example2.mpr inthe MSC test cases
directory.

Now you have defined the body of the test case. See Figure 72.

___________

____________

[ sapr ] [ inres | [ Msar2
IDATreq
[55)]
MDATind
[(. DT, one, 55 .))
MDATrgq
[(. AK, one, 55 ))]

Figure 72: The MSC Example2 — test body
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Creating the Postamble
Finally, you create the postamble of the MSC.

1.

Again, type define-root current in the input line to set the
root.

The following message appears in the text area:

Root of behaviour tree set to current system state

Navigate through the system by double-clicking in turn on the fol-
lowing nodes:

2,
1,11

Select MSC: Save Test Step in the Autolinkl menu.
A Prompt dialog is displayed.

Type Postamble in the Test step name field.
Click the OK button.

Autolink saves a file called Postamble.mpr inthe MSC test steps
directory.

You have now created the postamble of the test case, see Figure 73.

________
1 \
va

_________

MSC Preamble

MSC Postamble

________

_________

ISAP1 inres MSAP2 I

ICONreq

ISAP1 inres

IDISreq

| [ wmsar2

MDATind
IDISid

[( CR, zero,0.)
MDATTdq

MDATind

[( CC, one, 55, .)]

ICONcof [( DR, one, 55.)

April 2009

Figure 73: Preamble and Postamble MSCs
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Inserting MSC References

Before you can use MSC Example2 to generate a TTCN test case, you
have to insert two global MSC references for the preamble and the pos-

tamble. To do this:
1. Select Toggle MSC Trace in the Command
The MSC Editor will start, showing a com

S menu.

plete Explorer Trace.

2. Open MSC Example2.mpr Stored in directory Tc.

3. Make the MSC look like Figure 74, that is:

— Insert two global MSC references, one
and one after the last message.

— Type Preamble and Postamble (Wi
.mpr) as reference names.

above the first message

thout the file extension

MSC Example2

____________

[ sapr ] [ inres ] [ msAP2 ]
Preamble
IDATreq
[55)]
MDATind
[(. DT, one, 55 .))
MDATrdq
[(. AK, one, 55 )]

Postamble

(
e E——

)
—

Figure 74: Example2

4. Save the MSC diagram as Example2.msc.

You have now created a complete structured MSC test case with a

pre- and a postamble and you are ready to g
from it.
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In the previous steps, you have changed the root of the behavior tree to
the beginning of the postamble. Even though it is not necessary for a di-
rect translation, you should better reset it before continuing.

1.
2.

Switch back to the Explorer Ul window.
Type Define-Root Original atthe command line.

The MSC Editor is started, but you do not have to bother about that.
Select Toggle MSC Trace in the Commands menu to quit it.

You can list all MSC test cases and test steps currently stored on disk:

3.

Select MSC: List in the Autolinkl menu.
The following output should appear in the text area:

MSC test cases:
Examplel.mpr Example2.mpr Example2.msc

MSC test steps:
Postamble.mpr Preamble.mpr

It is also possible to remove test cases and test steps from disk. Since
you do not need the temporary MSC Example2.mpr any more, you can
delete it:

1.

Select MSC: Clear Test Case in the Autolinkl menu.
A Select dialog is displayed.

Select Example2.mpr.

Click the OK button.

Another Select dialog is displayed, asking you whether you really
want to delete this MSC.

Choose ves.

Click the OK button.

IBM Rational TTCN Suite 6.3 Getting Started 175



Chapter 9 Tutorial: The Autolink Tool

176

Defining an Autolink Configuration

Autolink allows to define a configuration which guides the naming and
parameterization of constraints, the introduction of test suite parameters
and constants and the grouping of test cases and test steps into a hierar-
chy of test groups. An Autolink configuration consists of a set of rules
which have to be written by the user.

In this tutorial you will not learn how to write configuration rules. In-
stead you will use a pre-defined configuration that covers some aspects
of an Autolink configuration. For a detailed descriptions of configura-
tion rules and corresponding examples see “Translation Rules” on page
1459 in chapter 35, TTCN Test Suite Generation and “Test Suite Struc-
ture Rules” on page 1465 in chapter 35, TTCN Test Suite Generation, in
the User’s Manual.

In a first step you have to create a new command file which contains the
Autolink configuration:

1. Open a text editor.

The choice of text editor depends on the operating system of your
computer.

Create a new file called config.com.

2. Type in the following text:

B .
# Autolink configuration file

# for the inres protocol

B oo oo ____

Define-Autolink-Configuration

TRANSLATE "ICONreq"

CONSTRAINT NAME "Connection Request"
END
TRANSLATE "ICONconf"

CONSTRAINT NAME "Connection Confirmation"
END

TRANSLATE "IDATreq"
CONSTRAINT NAME "Data_Request"
PARS $1="Data"
TESTSUITE PARS $1="DataValue”
END
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TRANSLATE "IDISreq"

CONSTRAINT NAME "Disconnection Request"
END
TRANSLATE "IDISind"
CONSTRAINT NAME "Disconnection Indication"
END
TRANSLATE "MDATind" | “MDATregq”
IF $1 == "{ id cc, *, * }" THEN
CONSTRAINT NAME "Medium Connection Confirmation"
END
IF $1 == "{ id BAK, *, * }" THEN
CONSTRAINT NAME "Medium_ Acknowledge"
END
CONSTRAINT NAME “c_” + $0
END
End

3. Save the file in your current working directory.
Next, you have to load this configuration into the Explorer:
1. Select Configuration: Load in the Autolink2 menu.
A File name dialog is displayed.
2. Select config.com in the Files section.
3. Click the OK button.

If an error message is displayed, you have probably made a spelling
mistake in the command file. In this case, correct your file and try to re-
load the configuration.

Translating the MSC into TTCN

In “Generating the Test Case” on page 160, you have learned how to
generate an internal test case representation based on an MSC. For that
purpose, a state space exploration has been started.

However, in some cases it is hot possible to simulate an MSC, e.g. if the
internal processes of the SDL system are not fully specified. In these
cases, you have to translate an MSC test case directly into an internal
test case representation (without performing a state space exploration).
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Even though it should be possible to simulate the MSC Example2.msc,
you will apply a direct translation in this exercise:

1. Select Test Case: Translate in the Autolinkl menu.
A Select dialog is displayed.

2. Select Example2.msc.

3. Click the OK button.

Autolink analyses the preamble, the test body and the postamble
and generates a complete, structured test case. The following output
should appear in the text area:

Current state is reset to root.

MSC ’'Example2’ loaded.

Constraints are checked for naming conflicts...
Constraint ’‘c_MDATind’ is renamed to

‘¢ _MDATind 001’.

Constraint ’‘c_MDATind’ is renamed to

‘¢ _MDATind 002’.

Constraint ’‘c_MDATind’ is renamed to

"c_MDATind 003" .

Constraints with identical signal definitions are
merged automatically...

. done.

Take a look at the internal test case representation to see the difference
with respect to test case Examplel:

1. Select Test Case: Print in the Autolinkl menu.
A Select dialog is displayed.
2. Choose Example2.

3. Click the OK button.
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4. The output is:

Example2
0 IN Preamble
1 ISAP1 ! ICONreq - Connection Request
2 MSAP2 ? MDATind - c¢_MDATind 003
3 MSAP2 | MDATreq -
Medium Connection Confirmation
4 ISAP1 ? ICONconf -
Connection Confirmation
5 OUT Preamble
6 ISAP1 ! IDATreq -
Data_ Request (DataValue)
7 (P) MSAP2 ? MDATind - c_MDATind 002
8 MSAP2 | MDATreq - Medium Acknowledge
9 IN Postamble
10 ISAP1 ! IDISreq -
Disconnection_ Request
11 ISAP1 ? IDISind -
Disconnection Indication
12 P MSAP2 ? MDATind - c_MDATind 001
13 OUT Postamble
11 MSAP2 ? MDATind - c_MDATind 001
12 P ISAP1 ? IDISind -
Disconnection Indication
13 OUT Postamble

Also take a look at the constraints to see what the translation rules
in your configuration file have affected:

5. Select Constraint: List in the Autolink2 menu.

The following output will appear in the text area:

Connection Confirmation

ICONconf { }
Connection Request

ICONreq { }
Data_Request (Data)

IDATreq { iSDUTypel Data }
Disconnection_Indication

IDISind
Disconnection Request

IDISreq
Medium Acknowledge :

MDATreq { mSDUTypel { id AK, num one, data 55 } }
Medium Connection Confirmation :

MDATreq { mSDUTypel { id CC, num zero, data 55 } }
¢ MDATind 001 :

MDATind { mSDUTypel { id DR, num one, data 55 } }
c¢_MDATind 002 :

MDATind { mSDUTypel { id DT, num one, data 55 } }
c¢_MDATind 003 :
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MDATind { mSDUTypel { id CR, num zero, data 0 } }

Saving the TTCN Test Suite

When a TTCN test suite is created, test steps can be stored in different
formats. By default, test steps are put into the test step library. However,
you might want to save them locally, i.e. attached to their test cases:

1. Select Autolink: Test Steps Format in the Options2 menu.

A Select dialog is displayed.

2. Select Local.

3. Click the OK button.

Now, you are ready to save the test suite:

1. Select Test Suite: Save in the Autolinkl menu.

A Prompt dialog is displayed.

2. Type inres2 local in the Test suite name field.
3. Click the OK button.
A File name dialog is displayed.
4. Type inres2 local.mp in the File field.
5. Click the OK button.

Autolink saves the test suite in file inres2 local.mp.
You may want to save the test suite in different formats. To do this:
1. Select Autolink: Test Steps Format in the Options2 menu.

A Select dialog is displayed.

2. Select Global Or Inline.
3. Click the OK button.

4. Save the test suite as above. You can save the current test suite as
often as you like.
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Merging With the Old Test Suite

It is possible to merge the new TTCN test case (with its constraints)
with an existing test suite.

1. Make sure that the inres test suite you created in the first part of
this tutorial is opened in the TTCN Suite. This test suite contains test
Case Examplel.

2. On UNIX, select Autolink Merge from the SDT Link menu in the
Browser.

In Windows, select Autolink Merge from the File menu.
3. Inthe dialog that is opened, select inres2 local.mp.
4. Click Merge (UNIX) or OK (Windows).

The test case and the constraints from the inres2 local.mp file
will now be merged into the old test suite.

There are more possibilities to merge test cases: Autolink also provides
commands to combine separately generated test cases within the Ex-

plorer. For a detailed description see “Computing Test Cases” on page
1450 in chapter 35, TTCN Test Suite Generation, in the User’s Manual.
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Exercise 3: Test Generation with Tree Walk

What You Will Learn

e To create a large number of MSC test cases automatically
e Tosave and load generated test cases in Autolink
* Todistribute test case generation

Preparations

If you have closed the SDL Suite or the Explorer Ul temporarily, per-
form the following steps:

1. Openthe inres system inthe Organizer.
2. Start the Explorer Ul.
3. Openthe inres explorer again.

If you have not quit the inres explorer, bring the application to its ini-
tial state now:

4. Select Reset in the Options1 menu.

Creating MSC Test Cases Automatically

In the previous exercises, you had to specify your MSC test cases man-
ually. Creating test cases by hand gives you full control over what is
tested.

However, you might not be interested in defining tests for particular as-
pects of your SDL system. Instead, you only wish to create a large num-
ber of test cases randomly which cover most symbols of the SDL sys-
tem.

In this case, you can use the Tree Walk algorithm provided by Autolink
to generate test cases automatically.
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In the first step, a number of TreeWalk reports have to be computed:

1. Click the Tree Walk button in the EXPLORE module.

A Prompt dialog is displayed.
Enter the value 10.

This is the maximum number of minutes given to Autolink for com-
puting reports. In fact, the state space exploration is much faster for
simple protocols such as Inres.

Another Prompt dialog is displayed.
Enter the value 100.

This is the percentage of symbol coverage that you want to reach
when executing your test cases.

A message similar to the one below will appear in the text area:

Tree Walk will stop after 10 minutes or after
reaching 100% symbol coverage.

Reports and symbol coverage table cleared.
States: 2109. Reports: 3. Tree walk reports: 0
(+31) . Coverage: 100.00%. Time: 000:00:01

Target symbol coverage is reached.
Tree Walk is stopped.

Test report #1 of length 7 added.
Test report #2 of length 8 added.
Test report #3 of length 12 added.
Test report #4 of length 16 added.
Test report #5 of length 16 added.
Test report #6 of length 20 added.
Test report #7 of length 22 added.
Test report #8 of length 30 added.
Test report #9 of length 32 added.

The output above states that nine reports have been generated. When
traversing their corresponding paths, a total symbol coverage of 100
percent is reached. The Tree Walk command stops immediately when it
reaches the targeted symbol coverage.

Since Autolink requires MSC test cases as input, you have to convert
the TreeWalk reports into MSCs:

1. Select MSC: Save Reports in the Autolinkl menu.

A Select dialog is displayed.
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2. Select Treewalk in order to save all TreeWalk reports.
3. Click the OK button.

A Prompt dialog is displayed.
4. Enter Tutorial as test case name prefix.

Autolink saves all TreeWalk reports as system level MSCs in dis-
tinct files in the test cases directory:

MSC test case 1is saved in file
' /home/tutorial/inres/TC/Tutorial Tree 00001l.mpr’.
MSC test case is saved in file
' /home/tutorial/inres/TC/Tutorial Tree 00002.mpr’.
MSC test case 1is saved in file

MSC test case 1is saved in file
' /home/tutorial/inres/TC/Tutorial Tree 00009.mpr’.

Generating the Test Cases

In the previous exercises you have learned how to generate internal test
case representations from MSCs. If you want more than one test case,
you can either compute all test cases in the test cases directory at once
— by a single command — or compute one test case after another.

For large SDL systems, test generation may take some time. In this case,
it is advantageous not to compute all test cases in a single explorer ses-
sion. Instead, each test case (or a small number of test cases) should be
computed separately, preferably in parallel on different machines.

To enable distributed test generation, Autolink allows to store internal
test case representations on disk. After all test cases have been comput-
ed, their internal representations can be reloaded from disk and saved in
a single test suite. While loading the test cases, Autolink checks them
for consistency and merges identical constraints.

Generating and Saving a Single Test Case
1. Select Reset in the Options1 menu.

All options are reset and all generated test cases and reports are
cleared.

2. Select Test case: Generate in the Autolinkl menu.

3. A Select dialog is displayed.
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Exercise 3: Test Generation with Tree Walk

4. Select Tutorial_Tree_00007.mpr.
5. Click the OK button.
6. Select Test case: Save in the Autolinkl menu.
A Select dialog is displayed.
7. Select Tutorial Tree 00007.
8. Click the OK button.
A File name dialog is displayed.
9. Selectthe Tc directory by double-clicking.
10. Type Tutorial_Tree_00007.gen in the File field.
11. Click the OK button.
The generated test case is stored on disk.

Repeat steps 1 to 11 for other TreeWalk test cases.

Saving the Test Suite

Once you have created all test cases and saved them in files, you can
combine them and create a test suite.

1. Select Reset in the Options1 menu.
2. Select Test case: Load in the Autolink1 menu.
A File name dialog is displayed.
3. Select file Tutorial Tree 00007.gen inthe Files section.
4. Click the OK button.

The generated test case is loaded and identical constraints are
merged (if there are identical constraints).

5. Repeat steps 2 to 4 for all other test cases.
6. Select Test suite: Save in the Autolinkl menu.
A Prompt dialog is displayed.

7. Type Treewalk in the Test suite name field.
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8. Click the OK button.
A File name dialog is displayed.

9. Type Treewalk.mp the File field.

10. Click the OK button.
Autolink saves the test suite file Treewalk.mp.
Now you may exit the Explorer:

11. Select Exit in the File menu.

In order to take a look at the TTCN test suite, add the test suite to the
Organizer just like you did in the first and second example above.

So Far...

186

You should have learned how to create structured system level MSCs,
and how to generate TTCN test cases from those MSCs. Especially you
have become acquainted with two ways of producing TTCN test cases:
Test generation by state space search and test generation by a direct
translation. While doing this, you have discovered many of the com-
mands in the Autolink menus of the Explorer. In addition, you should
also know how to view the test suite in the TTCN Suite, how to generate
the test suite overview and how to merge new test cases and constraints
into an existing test suite in the TTCN Suite.
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