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ABSTRACT

The paper aims at the following goals:
1) to make a bridge between the concepts of Petri
Nets theory and the works concerned with self=
timed systems (speed-independent circuits);
2) to draw the designers' attention to a signal
graph model which is an interpreted marked graph
by demonstrating its advantages in producing
concise specifications of asynchromous system
behaviour and being an alternative tool to timing
diagrams, which are traditionally used for
interface protocol specification;j 3) to generalize
the signal graph model to allow finite time delay
values to be taken into account, and to suggest
a new approach to the analysis of the temporal
behaviour of dynamic systems aiming at reducing
the complexity of analysis procedure.

1. Introduction

The Petri Nets theory /1-4/ is popular
because it is a suitable and effective tool
oriented to modelling, analysis and synthesis of
parallel processes of different types. Most
researchers are satisfied with such advantages of
Petri Nets as: a) an ability to reflect asynchrony,
parallelism and non-determinacy of processes and
the dynamics of their operation; b) a simplicity
of syntax, a comprehensibility and a transparency
of the model's graphical appearance, and at the
same time high functionability due to the large
choice of the hierarchically and linguistically
structured functional and syntax subclasses of the
general formalism. Today one may readily confirm
that the theory of Petri Nets has essentially
become a quite independent scientific subject.
Moreover its application areas are constantly
expanding. The development of Petri Nets theory
is motivated by the theory's internal needs bul
the main drive is made through the demands of
system design.

It should be noted that in many aspects the
Petri Nets theory is tightly linked with automata
theory and is essentially a derivative of the
latter. However, since it is developing in a
relatively sutonomous manner, the Petri Nets
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theory is gradually moving away from the classic
automata theory, and it appears to be an
appropriate moment to build bridges between Petri
Nets and one of the most interesting parts of
automata theory, which was for the first time
studied in pioneer works by D.E. Muller /5,6/.
Generally the latter approach follows the same
demands as we require from the Petri Nets
formalism, namely: to provide a tool for the
description of dynamic behaviour of discrete
systems. Although Muller's theory appeared almost
at the same time as Petri nets i.e. more than
twenty years ago, the Muller model for some
extrinsic reasons had not actually been touched
until well into the middle of the '70s. It was
thought that the Muller model might be used only
within the frames of low-level hardware design

or at least of analysis and synthesis of a rather
small class of devices — so called speed-
independent circuits. As a matter of fact the
Muller transition diagrams end the research into
the lattice-theoretical properties of asynchronous
eircuits were obviously first attempts towards
describing and enalysing the parallel asynchronous
processes. In fact the behaviour of a speed-
independent circuit could represent a process
characterized by such general properties as
determinacy, persistancy, confluency, liveness,
safety etc.

Petri Nets describe process behaviour on the
basis of the 'condition-event' approach in
contrast to the Muller model which is closer to
the 'state-transition' concept. Attempts to
generalize the latter one were a transition system
by R. Keller /8/ and an asynchromous process by
V. Varshavsky et al /9/. It is worth noting that
the renaissance of Muller model is also necessary
because it is capable to solve onme of the most
urgent state-of-art problems of VLSI design: the
self-timing problem (see MIT Workshop Report on
this topic /10/).

The results under discussion here are based
on a signal graph. They essentially utilize both
the approaches mentioned. From the one side
signal graphs are interpreted marked graphs
(sublcass of Petri Nets), from the other side they
are more compact specification toeol for transition
diagrams (Muller diagrams). It is established

























