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Foreword

VDM-FEurope is a technical advisory group to the Commission of the Furo-
pean Communities (CEC) in the general domain of Information Technology.
As such, VDM-Europe is responsible to the CEC with respect to all issues
concerning the specific formal software development method VDM!. In par-
ticular, it holds the brief to bring about more widespread awareness, use,
development and standardisation of VDM in the Furopean Economic Com-
munity (EEC).

The CEC recognises the important role that standards play in the har-
monisation and development of the European software industry. Whereas
the CEC does not itself devise such standards, it does use its good offices
to promote such standards whenever and wherever they exist with the ex-
pressed intent to support the development of an open market within the
EEC. A standardised use of VDM will give a strong competitive edge to the
European software industry with respect to one formal software development
method.

VDM is a formal method for the description and development of computer
systems. Its formal descriptions (or “specifications”) use mathematical no-
tation to provide a precise statement of the intended function of a system.
Such descriptions are built in terms of models of an underlying state with
a collection of operations which are specified by pre- and post-conditions.
VDM’s design approach is guided by a number of proof obligations whose
discharge establishes the correctness of design by either data reification or
operation decomposition.

Thus it can be seen that VDM is a complete development method which
addresses all of the stages of development from specification through to code.
It has now reached such a stage of maturity that (commercially available)
support tools are reported on in this Symposium.

The origins of the IBM Laboratory in Vienna go back to a group which
Heinz Zemanek brought from the Technische Hochschule (now the “Technical
University of Vienna”). The group initially worked on hardware projects. A
compiler for ALGOL 60 followed.' The recognition that language definition
was a crucial issue for the future safe application of computers was empha-
sized by IBM’s creation of the PL/I language. The Vienna group built on
ideas of Elgot, Landin and McCarthy to create an operational semantics ap-
proach capable of defining the whole of PL/I including its TASKING features
which involved parallelism. These massive reports were known as the “Uni-
versal Language Document 3” and appeared in three more or less complete
versions. The meta-language used was dubbed by outsiders the “Vienna
Definition Language” or VDL. As well as such people as Kurt Bandat, Hans
Beki¢, Peter Lucas and Kurt Walk, one member of the current Programming

1The “Vienna Development Method”
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Committee (EN) was involved in these descriptions and another (CBJ) in
the attempt to use them as the basis for compiler design in 1968/70.

The attempts to use the VDL definitions in design were in one sense suc-
cessful; but they also showed clearly how the operational semantics approach
could complicate formal reasoning in an unnecessary way. The Scott/Strachey
/Landin work on denoiational semantics was taking shape in Oxford, Hans
Beki¢ had long been pressing the Vienna group to adopt a more mathemati-
cal approach, and CJ had shown a “functional semantics” for ALGOL 60 in
a Hursley Technical Report. The challenge, starting in late 1972, to design
a compiler which translated the evolving ECMA/ANSI standard PL/I lan-
guage into the order code of a completely novel machine presented the ideal
opportunity to try out the denotational semantics approach.

Another member of the PC (DB) joined the Vienna group in 1973 and
CBJ also returned. The project was fraught with difficulties and did not re-
sult in a finished compiler because of IBM’s decision to abandon the machine
architecture. But it did create VDM.

The formal description of PL/I in a denotational style is contained in a
1974 Technical Report which was authored by Hans Beki¢, Dines Bjgrner,
Wolfgang Henhapl, Cliff Jones and Peter Lucas. The notation used became
known as “Meta-IV” (both this awful pun and the name “VDM” are due to
DB).

The diversion of the IBM group to handle more practical problems led to
its dissolution. Among others to leave, Wolfgang Henhapl became a Profes-
sor in Darmstadt, Peter Lucas moved to IBM Research in the US, and DB
took a visiting chair at Copenhagen and then a permanent one at the Tech-
nical University of Denmark. Of the key people only Hans Beki¢ remained
pursuing — in his spare time — important research on parallelism until his
untimely death in 1982 (see Springer LNCS 177).

Like other dispersions of scientists, this one did not kill the ideas but
led to a larger community. The first step was to publish what had been
done and DB/CJ edited Springer’s LNCS 61 to this end. DB pursued the
language description and compiler development work with Danish colleagues.
This led to descriptions of both Ada (see Springer’s LNCS 98) and CHILL
and the first validated European compiler for the Ada language. CJ picked
up the work he had been doing on formal development methods for non-
compiler problems. Between them, DB and CJ have published three books
with Prentice Hall International on VDM. There are also numerous papers
tackling problems such as parallelism.

Peter Lucas has applied formal methods to application problems and
Wolfgang Henhapl has worked on a support system (PSG) for VDM specifi-
cations.

In fulfilment of the responsibilities set out by its brief, VDM-Europe has
identified five speeific areas of endeavour:



1. Technology Transfer awareness and use of VDM shall be promoted
by means of education and training.

2. Application strategies and tactics adopted, and experience in the use
of VDM, shall be recorded and analysed.

3. Support Environments issues such as the portability and reusability
of specifications written in the VDM meta-language shall be addressed.
In particular, the development of tools which support VDM will be of
special interest.

4. Foundations as with all formal methods, VDM’s mathematical foun-
dations must be sound and complete. By its very nature, which is essen-
tially mathematical, VDM will continue to evolve. There are open areas
of research which need to be addressed. There are explicit relationships
with other branches of mathematics that need to be elaborated.

5. Standardisation whilst VDM is continuously evolving, stable concen-
tric kernels must be established for standardisation.

To ensure a coherent programme which addresses each of the areas of
endeavour of VDM-Europe and to bring state-of-the-art research and practice
in VDM to’a wider audience, the Programme Committee has adopted a
symposium?® format for this meeting. Of the originators®, Dines Bjgrner,
Cliff Jones, and Peter Lucas will present key papers. The other papers have
been solicited from the respective VDM experts in their field.

VDM is a formal software development method that is practised in the
software industry. Such is its state of maturity that the Programme Com-
mittee are pleased to announce that a significant number of the speakers
come from industry. There is a major upheaval taking place in the whole
philosophy of software development. The coining of the phrase “software
engineering” has forced a comparison with traditional engineering disciplines
where an end-product results from a Very specific engineering process that
may be partitioned into distinct phases. The experience in the use of VDM in
the software industry will be of major significanee in fuelling the revolution
that is currently taking place in software development methods.

In VDM, as in mathematics in general, one notes the continuous tension
that exists between researchers and practitioners. On the one hand, new
ground is being broken, frontiers are being extended. On the other hand,
that which was once novel and revolutionary is now stable. The stability of
a VDM kernel is essential for the construction of tools and the associated

?Interestingly, among its definitions, the Oxford English Dictionary gives the following:
“symposium: 1. Drinking party, esp. of ancient Greeks with conversation etc. after
banquet; 2. Philosophical or other friendly discussion; ...”.

3The“ancient Greeks”?
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VDM Support Environments. It is just such a kernel that is the basis of the
standardisation process. However, life at the frontier looks very different.
The VDM novice is confronted immediately by a diversity of notations, all
of which purport to express specifications in VDM. Such diversity is healthy
and may be ascribed to several historical factors:

e Printing Technology - originally being a “pencil and paper” method,
the VDM meta-language notation was bounded only by the ingenuity
of those who used it. However, VDM material in published form gave
rise to notational variants dictated by the available printing technology.

s Application Domains - the uses to which VDM was put differed to such
an extent that methodological as well as notational variants sprang
into existence. The most obvious of these differences is between the
use of VDM in the description of programming languages and in other
applications.

e Pedagogy - without wishing to be dogmatic, one may identify two ex-
treme variants of the VDM meta-language notation. There is the one
which most resembles mathematical notation, which is succinct, ex-
oressive and ferse. At the other extreme—and this is the one most
likely to appeal to conventional software practitioners—there is a ver-
bose, programming-like notation. Pedagogical concerns tend to force
a particular form of notation that is most likely to be accepted and
adopted by students of VDM who share a particular culture.

The papers in this Symposium reflect that reality. It is imperative to realise
that, irrespective of the particular notational variant used in a given paper,
the underlying formal development method is VDM. The sessions on Stan-
dardisation Issues and the Panel Discussion will clarify the position of the
VDM kernel and that body of notation for which tools are and will be made
available.

It has been noted above that VDM is but one formal software development
method in use in the European software industry. However, its position is
unique. A glance at the Symposium programme indicates the wide range of
European users. It is now the only formal software development method for
which there is a technological advisory group of the CEC and this Symposium
will surely mark a new era in the development and use of VDM in Europe.

D. Bjgrner
C.B. Jones
M. Mac an Airchinnigh
E. Neuhold
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