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g. Web site: http://www.univ-paris12.fr/lacl/

Doctoral advisor: Pr Gaétan Hains
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¢ Dr Frédéric Gava (coordinator of the VEHICULAR project)
a. Position: Assistant Professor at LACL
b. Phone : +33 (0)1 45 17 65 67
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d. Web page: http://www.univ-paris12.fr/lacl/gava/
e Dr Franck Pommereau
a. Position: Assistant Professor at LACL
b. Phone: +33 (0)1 45 17 66 00
¢. Email: pommereau @univ-paris12.fr
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Application: Send a CV and cover letter to the one of the above-mentioned advisors (in PDF
format preferably).

II Doctoral research subject

The automatic verification of models (also called model-checking [13] ) is a useful technique
for automatic software verification, but it is generally expensive in terms of memory capacity and
computing time (one speaks of its “state-space explosion problem’). Many works in this field have
dealt with the acceleration of computation and reduction of the space exploration. Parallelization is
one of the possible techniques to this end. However, it is in generally implemented with low-level
models (both for its specification as model-checker and as parallel program [5] [8] [11] ) and with a
more or less naive data distribution (such as for example http://quasar.cnam.ft/).

The proposed work is first of all the design of a BSP [15] [16] parallel algorithm for the
construction of the exploration of the state-space of a high-level coloured Petri net algebra, called
M-Net [7] (or of a clearly definite subset [3] [17] ) as well as a parallel checking of logical



properties on this graph (some logics like LTL [13] or others are often very expressive but an
expressive and effectively verifiable subset will be necessary). The use of such a strongly structured
model will enable us to determine some structural characteristics opening the way of a high-level
parallelism (more structured) and thus more efficient (and portable) which is the BSP model.

Then, a modular and polymorphic implementation (data type independent, therefore ideal for
the model-cheking of symbolic system [2] and for a high-level algebra) will be carried out with a
library for high-level parallel programming, called BSMLIib [9] BSMLIib is based on the OCaml'
language [14] and wad developed jointly by LACL and LIFO (Computer Science laboratory of the
University of Orleans). Optimizations to the algorithm will be made in particular with the extension
of techniques of load-balancing based on BSP costs [1] or on the structure of the logical formulae
with respect to the model [12] .

Finally, tests of our software applied to computer security problems (federating topic for
LACL research) and to properties of high performance programs (C, Ada or FORTRAN with a
parallel computation library such as MPI or with algorithmic skeletons?) will be carried out on the
various PC’s clusters at LACL and LIFO. Adaptations and additions will thereafter (or
progressively) be added to model and check logical properties of computer science’s or biological
problems [18] which will be encountered in the literature.

More details (in French) on the VEHICULAR project can be found at:
http://www.univ-paris12.fr/lacl/gava/vehiculaire/vehiculaire.pdf
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% An algorithmic skeleton is a function which can be implemented in parallel: each kind of parallelism (divide-and-
conquer, pipeline, task farming efc.) is realised by a skeleton; this makes possible the easy and safe parallelisation of
programs, by using suitable skeletons that closely reflect the parallelism intrinsic in the computational problem [4] .




