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+ Tooling Aspects
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B TTON-3 (1)

» Testing and Test Control Notation

» The standardised test specification and test
implementation language

* Developed based on the experiences from
previous TTCN versions

« Applicable for all kinds of black-box testing for
reactive and distributed systems, e.g.,
« Telecom systems (ISDN, ATM);
+ Mobile (telecom) systems (GSM, UMTS);
« Internet (has been applied to IPv6);
+ CORBA based systems;
« Java, XML, ...
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EE TTCN-3 (2)

* Enable testing of current and upcoming
technologies

* Consolidate test concepts

» Wider scope of application

* applicable to many kinds of test applications not just
conformance, i.e. also for development, system,
integration, interoperability, scalability ... testing

* applicable in the telecom and datacom domain

* used both for standardized test suites ...
and as a generic solution in software development
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E3 Main Aspects of TTCN-3

e Triple C

e Configuration: Dynamic concurrent test configurations with test
components

e Communication: Various communication mechanisms
(synchronous and asynchronous)

e Control: Test case execution and selection mechanisms

e Improved
e Harmonized with ASN.1
e Module concept

» Extendibility via attributes, external function, external data
* Well-defined syntax, static and operational semantics
e Different presentation formats
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&4 Overview on TTCN-3

ASN.1

Types & TTCN-3

Values Core Tabula
Language Format

Other Types
/ & Values

testcase myTestcase () runs on MTCType system TSIType
{ mydefault := activate (OtherwiseFail);
verdict.set(pass);

connect(PTC_ISAP1:CP_ISAP1,mtc:CP_ISAP1);

map(PTC_ISAP1:ISAP1, system:TSI_ISAP1);

PTC_ISAP1.start(func_PTC_ISAP1()); resentation
PTC_MSAP2.start(func_PTC_MSAP2()); ormat ,

Synchronization();
all component.done;
log(”Correct Termination”);
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E&E QOverview on TTCN-3

TTCN-3
Core Tabular

Language Format >

Graphical
Format

Presentation
Format
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ﬁ? Basic Elements of TTCN-3

* Module covers declarations and control
* Templates (test data description) and matching
mechanisms (pattern matching)
e Test configurations
* Formally defined interfaces to the SUT
* Dynamic creation of test component
» Concurrency to describe distributed test setups
e Test cases
e Small (complete) separate compilable programs
* Share (type and data) information
* Test verdicts

FMICS Workshop, June 2003: TTCN-3 Test Frameworks ©I. Schieferdecker




EE Test Frameworks

Abstract Tests

*Parameterization
«Invocation
«Composition
*Extension
*Modularization
*Import
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Executable Tests

Adaptation:
*Coding
*Communication
*Timing
*Management

Test Pattern Pool
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Interfaces

- Standardized adaptation for management, component
handling and communication, external data representation
with encoding/decoding and logging for local and
distributed test setups

« Well-defined interfaces as a set of operations
independent of the target, i.e. SUT, processing platform,
implementation language, etc.

« Code from any compiler supporting/using this interface
can be executed on any test platform/test device, which
supports/uses this interface

» TRI — TTCN-3 Runtime Interface
» TCIl — TTCN-3 Control Interfaces
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EE TTCN-3 Tool Chain

System Test Test Test
Specification Design Implementation Result
TTman
TTspec )@ TTthree Test Management
D —— E— B ——
GFT TTCN-3 \ TTrun
to Java Test Execution

TTtwo2three I
TTCN-2 to TTCN-3 ¢

Legacy Tests
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&3 An Example

/ uTTman | Test Execution
TTthree ~~ Compilation (4)

P

’fﬂ"-3) Tektroni};—-—

y K1297-G20
TTtwo2three TTCN-2 to TTCN-3 Translation

E T 3GPP TS 24.008 V/3.6.0 (2000-12) Session
e — ] Mobile radio interface layer 3 specification; Man_a_QEment/
e Core Network Protocols - Stage 3 Mobility
= (Release 1999) Management

= Emulation
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E& Conclusions

« TTCN-3 is a powerful test specification and
implementation language

+ Test frameworks enable

« The customization and extension of test case
collections

» The reuse of test patterns in new and modified test
contexts

+ Test frameworks can be directly supported in
TTCN-3 with test compiler and execution tools

* Further examples beyond GPRS to be studied
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