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FORMAL DESCRIPTION OF SOFTWARE COMPONEWTS BY
STRUCTURED ABSTRACT MODELS

B.Démolki, E.Sénta-Toth /Mrs/

SZAMKI Research Institute for
Applied Computer Sciences
/formerly INFELOR Systems Engineering Institute/
Budapest, Hungary

ABSTRACT

Structured Abstract Model /SAM/ is a description of some
object in the form of a sequence of levels structured
according to the hierarchy of design decisions. Description
[or design/ of the object is given as an ordered set of "SAM-
forms", each describing in a well-defined structure one - or
several strongly connected - decisions, together with all their
consequences. Decisions appear in the form of the definition
of some of the concepts necessary to describe the object. This
definition is given in terms of primitive concepts, not to be
defined further on that level. Such a model can be verified
by giving on each SAM-form our assumptions about the primitive
- concepts and proving the necessary properties of the conCept/s/
to be defined on that level [provided that each assumption
will be proved on the level, where the concept will be
defined/.

Software components offer a class of objects very much
suitable for such type of formal descriptions. In the paper
the results of our three year research are reported, covering

- the investigation of methodological problems connected
with SAM-like descriptions, including the application of these
principles to develop a system to support program design and
implementation;

- descriptions of abstract models for real software
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objects [like assemblers, editors etc./, aimed as a first step
towards creating a library of such models /["Software Encyclo-

pedia”/.

INTRODUCTION

In recent years there has been a'great increase in the
number of application areas, methods and facilities in the
computer field and at the same time in the number of non-
professional programmers. This requires the development of a
new [user-/ software environment in which communication with
the computer is done not by programming in the traditional
sense only, but partly or wholly by giving the specifications
of the problem to be solved. The complexity of the specifi-
cations can be decreased by structuring them of our design
decisions, allowing the stepwise refinement of concepts. A
software system should be developed which allows its user to

- employ terms and concepts native to his own speciality,

- give non-procedural problem definitions by specifying
relations among these terms,

- use hierarchical problem specifications,

- verify his decisions on all levels.

Théoretical computer science has produced several important
results towards this goal in the fields of Mathematical Theory
of Computation, Artificial Intelligence, Programming Methodo-
logy etc. On the other hand, modern practical methods of
prégram design and implementation are beginning to be used
successfully at some software development enterprises. The gap
between theoretical research and practical results is a fact,
widely recognized in the literature.

The research outlined in this paper is aimed to take an
intermediate position between theory and practice, by studying
/describing, verifying, classifying, etc./ concrete software
objects with theoretically based abstract methods.

As a first step towards this goal we are interested in



- 53 -

finding methods for the formal description and verification of
abstract models of programs.These methods can be used to
develop a means of design and implementation which may help
achieve a more exact and efficient form of traditional program-
ming and which may also be a step in the transition toward the
kind of new problem specification and programming mentioned
above. With these methods it would be possible to describe and
discuss in a uniform manner the software elements occuring in
programming practice /assemblers, loaders, operating systems/.
The lack of such descriptions has been realized by the
designer and customer of the software product as well as by
the educator of programmers.

The purpose of this paper is to give an overview of the
research activity in this direction, initiated in our
institute” in 1973 and materialized in the internal research
reports and diploma thesises [written mostly in Hungarian/
listed in the Appendix.

In subsequent sections we shall give the definition of the
subject [section 1/, examine the questions of methodology
|section 2/ and give the results we have achieved so far in
the description of software elements /|section 3/. Then we
shall summarize the application possibilities of the research
of abstract models /section 4/.

References to published papers will be given by author
and year of publication /e.g. [Dijkstra, 723/, while internal
»papers listed in the Appendix will be referred by number /e.g.
£33}«

¥ Research Institute for Applied Computer Sciences /formerly
INFELOR Systems Engineering ITnstitute/, Budapest, Hungary





















































































































