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Among the various frameworks for the description and
modelling of reactive systems, process algebra [2] plays a
prominent role. It has proved to be suitable, e.g., at the level
of requirement specification, at the level of design spec-
ification, and also for the formal analysis of systems. In
this context, the process algebra CSP [10, 22, 11] provides
a well-established, theoretically thoroughly studied, and in
industry applied formalism for the modelling and verifica-
tion of concurrent systems. Its applications range from train
control systems, see e.g. [5, 9], over software for the inter-
national space station [3, 4] to the verification of security
protocols, see e.g. [23]. In 2005, the CSP community cele-
brated its birthday with the workshop ”Communicating Se-
quential Processes, the first 25 years” [1].

From its beginning on, CSP came along with simulation
techniques. Hoare’s book ”Communicating Sequential Pro-
cesses” [10] from 1985 devotes separate sections on how
to implement a simulation of the CSP semantics in a func-
tional programming language. The tool PROBE is one of
many simulators available. Concerning proofs, CSP origi-
nally started as a new branch of mathematics where proofs
are to be carried out with paper and pen. Soon enough,
however, model checking was developed for CSP, offering
a fully automated proof technique. This endeavor has been
so successful that the CSP model checker FDR [19] has been
available as a commercial product for more than 20 years.

Over the last decade interactive theorem proving tools
also have become available for CSP, complementing model
checking techniques. The aim here is to ease the analysis
of infinite state systems. A first pioneer here was Camilleri
in as early as 1990 [6]. In 1997, Dutertre and Schneider
[8] presented a CSP encoding based on the theorem prover
PVS [24]. Their tool is tailored to the analysis of security
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protocols. With such theorem proving support it is also pos-
sible to directly analyze entire classes of systems. Taking
up the encoding of Dutertre and Schneider, Wei and Heather
give in 2005, e.g., a mechanized proof for the deadlock free-
dom of the dining philosophers problem independent of the
number of philosophers involved [26]. Yet another result
of this type is the mechanized proof that a certain family of
systolic arrays is deadlock-free, independent of the num-
ber of processes involved [18], which Gruner, Isobe and
Roggenbach presented in 2005.

Another effect of encoding CSP into theorem provers is
that formalizing CSP can help to reveal flaws in the seman-
tic construction of the language itself. In 1997 Wolff and
Tej [25] published a corrected Failure-Divergence model
for CSP, which arose from an implementation of CSP using
the theorem prover Isabelle/HOL [20]. While Wolff and
Tej use a so-called shallow encoding, Isobe and Roggen-
bach presented in 2005 the tool CSP-Prover [12, 13, 14, 15,
16, 17, 18], which provides a deep encoding of CSP in Is-
abelle/HOL. This kind of encoding allows one to reflect on
the language CSP itself. In 2006 Isobe and Roggenbach
proved within CSP-Prover the completeness of an axiom
system for the CSP stable failures model. This proof also
lead to the correction of algebraic laws [14]. In the percep-
tion of the CSP community such results demonstrate that
presentations of CSP models and CSP axiom schemes must
necessarily be accompanied by mechanized theorem prov-
ing tools.

The talk will discuss various proof tools for CSP, show
examples of how to analyze systems using these tools, and
will also cover recent developments such as the tool HORAE
[7], which is based on constraint satisfaction techniques,
and the CSP-CASL-Prover [21], which provides integrated
theorem proving for processes and data.
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