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Preface

This volume contains the papers presented at the 12th SDL Forum, Grimstad,
Norway.

The SDL Forum was first held in 1982, and then every two years from 1985.
Initially the Forum was concerned only with the Specification and Description
Language that was first standardized in the 1976 Orange Book of the Interna-
tional Telecommunication Union (ITU). Since then, many developments took
place and the language has undergone several changes.

However, the main underlying paradigm has survived, and it is the reason
for the success of the Specification and Description Language in many projects.
This paradigm is based on the following important principles of distributed ap-
plications:

Communication: large systems tend to be described using smaller parts that
communicate with each other;

State: the systems are described on the basis of an explicit notion
of state;
State change:  the behavior of the system is described in terms of (local)

changes of the state.

The original language is not the only representative for this kind of paradigm, so
the scope of the SDL Forum was extended quite soon after the first few events to
also include other ITU standardized languages of the same family, such as MSC,
ASN.1 and TTCN. This led to the current scope of System Design Languages
covering all stages of the development process including in particular SDL, MSC,
UML, ASN.1, eODL, TTCN, and URN. The focus is clearly on the advantages
to users, and how to get from these languages the same advantage given by the
ITU Specification and Description Language: code generation from high-level
specifications.

Not only have the languages and the scope of the SDL Forum evolved, but
for the first time the Programme Committee for SDL.2005 decided to have short
papers as well as the normal full papers with a strong scientific background
for full presentation and publication. The rationale is that the SDL Forum is
targeted at a mixture of participants from research to industrial engineering
backgrounds, and the inclusion of the short papers allows more issues to be
presented and discussed while still maintaining normal conference standards for
full papers. The short papers are of essentially three kinds:

Application reports. The SDL Forum has a tradition of publishing applica-
tion papers, and users need such reports to benefit from the experience of
other users, in particular where the reports contain quantitative results on
cost effectiveness. Typically such reports do not contain advances in tech-
niques or technology that justify presentation as full papers.



VI Preface

Tool reports. Similarly, reports on new tools or new releases of tools are of
interest, without requiring the paper to describe a major advance — though
it may be an advance in use or technology for the particular tool.

Position papers. These are papers that raise legitimate issues that need dis-
cussion, and the paper is a contribution to the discussion but from its content
it could not be considered on the same basis as a fully investigated research

paper.

No doubt the concept of short papers will be further developed for future events.

One important facet of the SDL Forum is the concentration on real-world
examples mentioned above, which is also present in the SDL design contest:
following a ‘tradition’ started in 2002, the 12th SDL Forum hosted an SDL
design competition sponsored by SAFIRE SDL with cash prizes for the winning
designs.!

As editors of this volume, we have read through all the papers and are pleased
with the interesting and varied selection taken by the Programme Committee.
You will find all aspects of System Design Languages covered in this volume,
ranging from state-of-the-art research results to modern application examples.

April 2005 Andreas Prinz and Rick Reed

SDL Forum Society

The SDL Forum Society is a not-for-profit organization that in addition to run-
ning the SDL Forum:

— runs the SAM (SDL and MSC) workshop every 2 years between SDL Forum
years;

— is a body recognized by ITU-T as co-developing the Z.100 to Z.109 and Z.120
to Z.129 standards;

— promotes the ITU-T System Design Languages.

For more information on the SDL Forum Society, see www.sdl-forum.org.

! The descriptions of the winning entries are to be found at the SOLINET web pages.
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ULF-Ware — An Open Framework for Integrated
Tools for ITU-T Languages

Joachim Fischer, Andreas Kunert, Michael Piefel,
and Markus Scheidgen

Humboldt-Universitat zu Berlin, Institut fiir Informatik,
Unter den Linden 6, 10099 Berlin, Germany
{fischer, kunert, piefel, scheidge}@informatik.hu-berlin.de

Abstract. Model driven engineering is a popular attempt to deal with
the complexity of modern software systems. For the telecommunication
sector a model driven approach means that you have to handle several
ITU-T modelling languages in a single process to cover all aspects of
telecommunication system development. Unfortunately, this is a difficult
task, because the ITU-T languages are hard to use together. That is why
the ITU-T started the Unified Language Family (ULF) initiative with
the goal to unify the ITU-T language definitions and allow an easier
alignment and integrated use of these languages.

We present a tooling framework for those ULF languages: ULF-ware.
Our framework uses metamodelling and a shared use of common lan-
guage concepts for a tight language integration. Around these language
models it incorporates a set of tools to cover the various responsibilities
of development environments such as program parsing, model checking,
model transformation and code generation.

This paper shows work in progress. We demonstrate our ideas on a
tool chain for a subset of SDL. But the overall goal is an open framework
that is extendable with other languages, even beyond ULF, and with
tools for other software engineering tasks such as model simulation or
software deployment.

1 Introduction

Over the past decades the ITU-T developed a series of modelling languages;
each to cover a special aspect of telecommunication system specification. These
languages are called: eODL — used for high-level component description; SDL [1]
and MSC - to define different approaches to behaviour description and mod-
elling; ASN.1 - to define data; and TTCN — to write test cases. So there is
virtually a modelling technique for every need, but in reality this is meaningless
if these languages cannot be used together.

Different methodologies used in language development and definition make it
hard to align and relate these languages with each other, so that integration is
not trivial — it is barely possible. Of course, this is not news, and various calls for
integration have been made. The ITU-T proposed the idea of a Unified Language

A. Prinz, R. Reed, and J. Reed (Eds.): SDL 2005, LNCS 3530, pp. 1-15, 2005.
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Family (ULF): a consistent, uniform foundation for all ITU-T languages, but
what is the method of choice to produce this foundation?

Two rivals have emerged: the field-tested and well-founded context free gram-
mars, versus the new (incarnation of an old idea) metamodelling that has proven
itself by building the base for ULF’s “antagonist” UML [2]. Omitting all political
arguments, metamodelling seems the more promising, and therefore scientifically
more interesting approach. This paper proposes an approach to language tool de-
velopment that uses metamodelling that is named after its overall goal: ULF-Ware.

ULF-Ware concerns utilizing metamodelling’s potential for: faster tool and lan-
guage development cycles, reuse of language concepts, and language integration.
The metamodelling method gives us two advantages: first, you can define the ab-
stract syntax of many languages as a combined model; second, it allows the various
tools that are needed to use a language properly to be developed separately.

The first point is founded on the independence from concrete notation and
metamodelling’s ability to form reusable object-oriented structures. It is the
independence from concrete syntax that allows modelling of language concepts
abstractly, independent from syntax details. It is object-orientation that allows
reuse and specialization of the common, abstract concepts in concrete languages.
In these ways the separate ULF languages can become the ULFamily.

The second point is based on metamodels that are data models specifying
(and can even standardizing) all the interfaces needed between different language
tools. The use of abstract, coherent concepts in the metamodel further loosens
the coupling between concept implementations and enables reuse.

With ULF-Ware we propose a metamodel-based, extendable framework for
the implementation of ULF in the spirit of the OMG’s MDA [3]. Section 2
explains the overall idea and philosophy of ULF-Ware, and we introduce a first
piece of ULF-Ware that we are implementing right now — an SDL/UML compiler
tool chain. In section 3 we present our current work in progress; this section
gives interesting insights into the various aspects of metamodel-based compiler
construction. The concluding section discusses the future of ULF.

2 ULF-Ware

The label ULF-Ware denotes all our tools around the Unified Language Family.
We constituted all ULF-Ware components around a conceptual model based
architecture: the ULF-Ware philosophy. We have begun to implement combined
SDL and UML compiler tools. These first ULF-Ware pieces have to prove the
applicability of the ULF-Ware philosophy.

2.1 Philosophy Behind ULF-Ware

ULF-Ware uses a centralized architecture; it has orbits placed around a core.
Figure 1 gives an overview on ULF-Ware.
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Fig. 1. An Overview of the ULF-Ware

The core’s responsibility is to handle all models: these are M1-models such
as specifications and programs as well as M2-metamodels, the metamodels. It is
a model-centered architecture. It is responsible for model storage and represen-
tation; the core also facilitates functionality for model exchange, and therefore
connects the various language tools. It offers all the functionality needed to in-
tegrate the orbiting tools. It can be understood as a provider for all common
functionality and shared data that the language tools need. We realize the core
by using a MOF-compliant repository, where MOF (Model Object Facility) is
the standardized metamodelling architecture of the OMG [4].

The orbits around the core use, import and modify the models in the core;
they use the core’s operational interface. The distinct orbits act independently
of each other, except that their behaviour is based on the shared data provided
by the core repository. Because all orbits are independent of each other, the
architecture is not fixed to the initial given orbits and is easily extensible.

If we step back from this structural viewpoint and look at core and orbits in
terms of languages, we see the core handles abstract syntax and the orbits handle
semantics, where the concrete notations are considered a part of semantics.

The core handles the metamodels and provides a repository for actual lan-
guage instances (specifications or programs). The language instances are realized
by the extent concept. An extent is a conceptual space, where the lifecycle of
model elements takes place. An extent is automatically generated from the meta-
model for which it provides an instance.

The orbits add meaning to the abstract syntax stored in the core. Exam-
ples for those semantics are: static semantics — the check of models for static
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Fig. 2. The philosophy of the distinct ULF-Ware orbits

correctness; model transformation — as a possible representation of dynamic
semantics; code generation — the question of how a model can be represented
by implementation code; textual and graphical representations — which relate
graphical or textual tokens to abstract model entities. There are many other
possible semantics, such as simulation or deployment.

Figure 2 provides a closer view of the ULF-Ware philosophy. The core is
a realization of a 4-layered metamodelling architecture: The models of every
layer are described by a more abstract (more ‘meta’) model in the layer above.
An example: the M1-layer represents SDL specifications; the M2-layer contains
the language description, the SDL metamodel; and the third layer defines the
language used to write metamodels: for a MOF-repository this is the MOF-
model.!

The semantics are realized by tools. In the first development state these might
be hand-written tools that depend on the languages that they are written for.
This dependency shows itself in the fact that the tools rely on the metamodel,
they rely on the syntax. Tools can express semantics by modifying, creating and
using models in the repository — they process models.

An SDL model checker, for example, is a tool that implements rules such
as: every agent of process kind must only contain other processes. Such a rule
depends on the SDL metamodel, because uses the metamodel elements agent,

! Please refer to [5] for an introduction into metamodelling architectures.



