N
N

N

HAL

open science

Verification of real time properties in fiacre language
Nouha Abid

» To cite this version:

Nouha Abid. Verification of real time properties in fiacre language. Computation and Language
[cs.CL]. INSA de Toulouse, 2012. English. NNT: . tel-00782554

HAL Id: tel-00782554
https://theses.hal.science/tel-00782554v1
Submitted on 30 Jan 2013

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://theses.hal.science/tel-00782554v1
https://hal.archives-ouvertes.fr

S

(1
g
F
i
l
g

Universite -
de Toulouse TH ES E
En vue de l'obtention du

DOCTORAT DE L'UNIVERSITE DE TOULOUSE

Délivré par:
Institut National des Sciences Appliguées de Toulouse (INSA Toulouse)
Discipline ou spécialité :
Sireté logicielle et Calcul de haute performance

Présentée et soutenue par:
Nouha ABID
le: mardi 11 décembre 2012

Titre:
Verification of Real Time Propertiesin Hacre Language

JURY

Dr. Yamine AIT AMEUR Professeur a 'ENSEEIHT de Toulouse
Odile LAURENT Ingénieur AIRBUS

Ecole doctorale:
Mathématiques Informatique Télécommunications (MITT)
Unité de recherche:
LAAS- CNRS
Directeur(s) de Theése:

Dr. Silvano DAL ZILIO Chargé de recherche CNRS
Dr. Didier LE BOTLAN Maitre de conférences a I'INSA de Toulouse
Dr. Francois Vernadat Professeur a I'INSA de Toulouse

Rapporteurs:

Dr. Frangoise Simonot-Lion Professeure a l'université de Lorraine
Dr. Olivier H.Roux Professeur a I'école centrale de Nantes




Verification of Real Time
Properties in Fiacre Language

Nouha ABID


mailto:nabid@laas.fr




OO Her story all over (O
There will be time, there will be time,
to prepare a face to meet the faces that you meet,
there will be time to murder and create
and time for all the works and days of hands,
that lift and drop a question on your plate,
time for you and time for me
and time yet for a hundred indecisions
and for a hundred visions and revisions,
before the taking of a toast and tea.
— T.S. Eliot—
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Abstract

The formal verification of critical, reactive systems is a very complicated task,
especially for non experts. In this work, we more particularly address the
problem of real time systems, that is in the situation where the correctness of
the system depends upon timing constraints, such as the “timeliness” of some
interactions. Many solutions have been proposed to ease the specification
and the verification of such systems. An interesting approach—that we follow
in this thesis—is based on the definition of specification patterns, that is sets
of general, reusable templates for commonly occurring classes of properties.
However, patterns are rarely implemented, in the sense that the designers of
specification languages rarely provide an effective verification method for
checking a pattern on a system. The most common technique is to rely on a
timed extension of a temporal logic to define the semantics of patterns and
then to use a model-checker for this logic. However, this approach may be
inadequate, in particular if patterns require the use of a logic associated to
an undecidable model-checking problem or to an algorithm with a very high

practical complexity.

We make several contributions. We propose a complete theoretical frame-
work to specify and check real time properties on the formal model of
a system. First, our framework provides a set of real time specification
patterns (that may be viewed as a timed extension of Dwyer’s patterns).
We provide a verification technique based on the use of observers that has
been implemented in a tool for the Fiacre modelling language. Finally, we
provide two methods to check the correctness of our verification approach;
a “semantics”—theoretical— method as well as a “graphical”—practical—

method.

[Keywords:] Verification; Requirement; Specification Patterns; Model

Checking; Observers; Real Time Systems
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