How to model Complex Systems?

Daniel Krob

Abstract—We propose a general mathematical definition of a system jointly with system transformation operators that model respectively system integration and ”grain” level description mechanisms. We deduce then from it a generic notion of system model consisting in an exhaustive series of views allowing to represent completely any system. We finally explain how to use practically this formalism which leads us to the concept of system architecture. All these notions are illustrated by a case study.

Index Terms—Architecture, Model, System, View.

REFERENCES

[1] Cha D., Rosenberg J., Dym C., Fundamentals of Modeling and Analyzing Engineering Systems, Cambridge University Press, 2000.

[2] Feliot C., Modélisation de systèmes complexes : intégration et formalisation de modèles, Thèse d’université, Université de Lille, 1997.

[3] Kossiakoff A., Sweet W.N., Systems Engineering – Principles and practice, Wiley Series in Systems Engineering, 2003.

[4] Krob D., Eléments d’architecture des systèmes complexes,in [”Gestion de la complexité et de linformation dans les grands systèmes critiques”, A. Appriou, Ed.], 179-207, CNRS Editions, 2009 [5] Marwedel P., Embedded System Design, Kluwer, 2003. [6] Penalva J.M., Sagace : la modélisation des systèmes dont la maîtrise est complexe, Second international conference on Integrated Logistics and Concurrent Engineering, ILCE’94, 261-270, 1994.

[7] Sage A.P., Armstrong J.E., Introduction to systems engineering, Wiley, 2000.

[8] Severance F. L., System Modeling and Simulation: An Introduction, John Wiley & Sons, 2001.

[9] Sontag E., Mathematical Control Theory: Deterministic Finite Dimensional Systems, Textbooks in Applied Mathematics, 6, Springer, 1998.

[10] Turner W.C., Mize J.H., Case K.E., Nazemetz J.W., Introduction to industrial systems and systems engineering, Prentice Hall, 1993.

Daniel Krob is senior researcher at the French National Center for Scientific Research (CNRS) and professor at Ecole Polytechnique where he is in charge since 2003 of the Ecole Polytechnique-Thales teaching and research chair ”Engineering of Complex Systems” (more details can be found on the Web site

http://www.lix.polytechnique.fr/ dk). The chair coordinates a

French national master degree entitled ”Design & Management of Complex Software Systems” (devoted to systems architecture and engineering with applications to embedded systems, industrial equipments and information systems) and promotes a strong research stream on formal approaches to system modeling and engineering.

Ecole Polytechnique & CNRS – LIX – 91128 Palaiseau Cedex – email:

dk@lix.polytechnique.fr

This paper is supported by the Ecole Polytechnique-Thales chair “Complex Systems Engineering”.