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Verification of systems with process algebra is a
formal and effective method, which has proven
to be useful in checking real life cases, such as
protocols and distributed systems.

Given a specification of the system under study,
we transform it to an intermediate format, a lin-
ear process equation (or LPE), which allows for
effective analysis. Typically, one then generates
the state space of the system, after which for-
mulas, describing the desired properties of the
system, can be verified.
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But, with state space visualisation we can also
easily detect irregular behaviour. For example,
in the visualised system below it is clear that
there are three branches which seem to indicate
anomalous behaviour.

Visualised state space of a Petri net

Special tools can manipulate LPEs such that, for
example, unreachable states are removed be-
forehand and performance of state space gen-
eration increases significantly. State spaces of
up to 10° can be generated, for instance by us-
ing distributed generation tools. But also larger
systems can be handled by using confluence or
abstraction.

‘ ontact ‘

input file process
"paniclfl.lf LTAr {ﬁ
3

ittt e v ey v g e o e A ST RS R A G 24

32773 |

13
total levels explored visited transitions
13 46243 52769 206080
- D .} S S S ~-SS O O-SS S S O S L

Dl
8488

6526

Status display of distributed state space generation

We are continuously working on new and bet-
ter techniques to be able to handle even larger
systems. One aim is to avoid generating state
spaces altogether and use symbolic reasoning on
the more high level behaviour descriptions (es-
pecially LPEs). For example, we can combine a
LPE and a requirement formula into a param-
eterised boolean equation system (or PBES) and
try to solve it. Also mCRL2, follow up of nCRL
and part of the GenSpect project, could help to
tackle more complicated systems.
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