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Foreword

ETSI Technical Reports (ETRs) are informative documents resulting from studies carried out by the
European Telecommunications Standards Institute (ETSI) which are not appropriate for European
Telecommunication Standard (ETS) or Interim European Telecommunication Standard (I-ETS) status. An
ETR may be used to publish material which is either of an informative nature, relating to the use or
application of ETSs or I-ETSs, or which is immature and not yet suitable for formal adoption as an ETS or
I-ETS.

This ETR was produced by the Methods for Testing and Specification (MTS) Technical Committee of
ETSI. It gives a Common Semantics Representation (CSR) for Specification and Description Language
(SDL) and Tree and Tabular Combined Notation (TTCN) language.

Introduction

Within the communications research community much effort has been spent to investigate the applicability
of formal methods for the specification of protocols and telecommunication systems and the specification
of tests. The results of these efforts are manifold. In the context of this ETR, the results of importance are
the definition of Specification and Description Language (SDL) (CCITT Recommendation Z.100 [1]), a
functional specification and description language for protocols and telecommunication systems, and the
definition of Tree and Tabular Combined Notation (TTCN) (ISO 9646 [2], Part 3), a test notation applicable
in the context of OSI (ISO 7498 [3]). The use of these formal methods is recommended by the
standardisation organisations, e.g. ISO, CCITT and ETSI.

Over recent years, it has been recognised that an integrated methodology has to be established covering
all aspects of protocol engineering. As part of this broader context, it seems to be reasonable to
investigate a semantical relationship between SDL and TTCN. The work on a semantical relationship is
motivated by the following aspects:

- computer aided test generation:

experiences with manual test case derivation in terms of required resources, both for definition and
maintenance of test suites, have shown that it seems reasonable to look for a generally applicable
method to semi-automatically generate test cases from formal protocol specifications. As a
prerequisite, the semantical equivalencies or in-equivalencies of SDL and TTCN have to be
investigated;

- test suite validation:

in close relation with the specification of Open Systems Interconnection (OSI) services and
protocols, the development of abstract test suites is carried out. Test suites for protocols already
exist, and it is an open problem on how to validate these against their specifications.

In order to contribute to these problems, ETSI has decided to define a Common Semantics
Representation (CSR) for SDL and TTCN. The term CSR refers to a representation, able to represent the
semantics of objects from different domains in a common model. Such a common model enables the
investigation of semantical relations between objects of the different domains. Hence, a common
semantics representation for SDL and TTCN enables the definition of formal semantical relations between
SDL and TTCN specifications. Such relations could then act as a basis when developing tools for test
generation, test validation, etc...

The CSR described in this ETR is an operational model, consistent with the semantics defined in CCITT
Recommendation Z.100 [1] and ISO 9646 [2], Part 3, and is based on an existing operational model for
SDL (see TFL RR 1991-2, "An operational semantic model for basic SDL" by J. Godskesen [4]). It is
defined as a compositional hierarchical model, which enables reasoning about the dynamic behaviour of
SDL and TTCN specifications at different levels of observability.

Related work includes the SPECS project, RACE ref. 1046: "Specification and Programming Environment
for Communication Software" [5], where a common representation language (CRL) for LOTOS and SDL
has been defined, and in "Translation of test specifications in TTCN to LOTOS" [6], where a direct
mapping from TTCN to LOTOS is described.
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