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LOTOS is a formal language for the description of distributed systems. Its
development began in the early 1980s. Based on the semantic model of CCS introduced
by Milner [29], a first draft document was presented in 1985. Later on, a combination
of CCS and Hoare’s CSP [17] was suggested as a semantic background for the definition
of the language. Since 1989 we have a stable version of LOTOS that was adopted as a
standard formal description technique [19] in which the data part uses the abstract data
type definition language ACT ONE. Since then many researchers throughout the world
have subsequently used the language for the development of their systems.

The language has many aspects that make it attractive to people in the area of
distributed systems:

o It is general enough to allow the description of many classes of systems (e.g.
communication protocols, telephone systems, operating systems).

e It is abstract enough to allow systems to be described independently of any hardware
or architecture,

¢ It has a good verification theory that allows for validation.

There have been many stages in the use of the language. First, its usefulness was
demonstrated by numerous specification examples mainly in the area of communication
protocols and services [20, 21, 18, 11, 7). Then tools were developed in order to execute
these specifications [25, 26, 27, 34). Tools were also developed to support verification
[2, 14]. Later on there were contributions towards the definition of design concepts and
methodologies, notably the specification styles [35]. As a formal description method,
LOTOS was also used for conformance testing. Many researchers have used the language
to design test cases and testing processes [4, 36, 23).

Since a formal specification describes a system that is to be implemented, it is
desirable to use LOTOS as an implementation language. There are systems that
(partially) implement LOTOS specifications. In many cases, transformations to a target
language or model are used (27, 1, 32].

LOTOS has been used in many applications for specification, design and verification.
Although most of the specifications written in LOTOS are in the area of protocols, other
types of applications are emerging: operating systems, distributed algorithms, local area
networks, real-time systems, and so on [18, 7, 16, 31).



There is also a growing effort to come up with (interactive) design environments
[30, 9]. This effort is linked to the existence of G-LOTOS, the graphical representation
for LOTOS [22]. In spite of this, to our knowledge, there is no design environment
completely based on LOTOS nor is there a methodology to support the whole life cycle
of a software that was specified in the language.

In terms of future perspectives, we can expect developments in the following major
directions:

¢ Use of LOTOS for real-size examples in different areas of distributed systems. This
will show even more clearly the usefulness of the language.

e Use of LOTOS in real-time systems design and implementation. This requires
the introduction of (upward) compatible versions of LOTOS which include timing.
Inspite of the efforts that have been made in this area, timing has still not been
adopted in any "official” version of the language [41, 24].

e Use of LOTOS in testing systems. There have been many contributions in the
development of test suites based on extended finite state machine models. But only
a few contributions has been made so far for LOTOS [6, 15]. However LOTOS

formalism makes it possible to predict that future developments will occur in this
area.

¢ Development of complete design discipline and environments. LOTOS allows for the
specification of data communication and data flow between process. It also allows
specification of distribution, system structuring and deveopment by refinements
[30, 10, 9). These features can and should be used to come up with complete
and rigorous design methodologies. Specification styles such as resource, state and
constraint oriented styles [35], are good formal basis in this area.

e Development of better tools and representations for the abstract data type part of
the language. This will certainly ease its use.

o Definition and use of an object-oriented approach based on or for LOTOS. The
popularity of this approach is based on considerations such as: cost optimization,
reusability, modularity, structuring, etc. There have been some discussions on
proposals for object-oriented versions of LOTOS as well as the use of the concept
of modules (28, 8, 38]. We believe that this should be enforced by tools (compilers,
run-time systems, etc.,)

¢ Introduction of ways of expressing user requirements. This will permit formulation of
pruperties such as safety and liveness at the specification level. Recent contributions
have been made in this area [12, 13, 23].

¢ Finally, we believe that the use of graphical representations of LOTOS such as
G-LOTOS can help in system design provided that they offer a concise and
unambiguous mean to express specifications. In [3] we have some discussions of
these aspects.

We can see that the existence of this language has triggered many activities mainly
among researchers. Providing design tools and testing techniques can only help in
introducing even more the language within the industrial environment where there are
still hesitations in using formal description techniques.
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