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DESCRIPTION 

Recent advances in computer technology have influenced simulation techniques to become an 

effective approach to understand physical systems. In recent years, grid-shaped cellular models 

have gained popularity in this sense. In particular, Cellular Automata (CA) have been widely 

used with these purposes. CA have received much attention in the last decade, and it has received 

a tremendous impulse in the recent years. Despite their usefulness to describe complex behavior, 

it has been shown that CA usually require large amounts of compute time, mainly due to its 

synchronous nature. The use of a discrete time base also constrains the precision of the model. 

Besides this, CA do not describe adequately most of existing physical systems whose nature is 

asynchronous. 

 

The Cell-DEVS formalism was defined in order to attack these problems. Cellular automata are 

defined using discrete variables for time, space and system states. Instead, Cell-DEVS is based 

on the DEVS formalism, a continuous time technique. The goal of Cell-DEVS is to build 

discrete-event cell spaces, improving their definition by making the timing specification more 

expressive. DEVS models are described using a hierarchical and modular specification, and 

different modeling formalisms were successfully mapped as DEVS (Petri Nets, Queuing 

Networks, Finite State Machines, etc.). Therefore, we can now build cellular models that can 

interact with others described using different modeling techniques. DEVS and Cell-DEVS 

formalisms were implemented in a modeling and simulation tool (CD++), which was 

successfully used to develop different types of systems: biological (ecological models, heart 

tissue, ant foraging systems, fire spread, etc.), physical (diffusion, binary solidification, excitable 

media, surface tension, etc.), artificial (robot trajectories, traffic problems, heat seeking devices, 

etc.), and others. The independence of M&S tasks made possible to run DEVS models on 

different environments (personal computers, parallel computers, real-time equipment, and 

distributed simulators) and middleware (CORBA, MPI, HLA, RT-CORBA, RT-Linux, and a 

wide variety of Operating Systems and programming languages).  

 

http://cell-devs.sce.carleton.ca/mediawiki/index.php/Main_Page


In this tutorial, we will introduce the main characteristics of the DEVS and Cell-DEVS 

formalisms, and will show how to model complex cell spaces in an asynchronous parallel 

environment. We will focus in showing how the application of these techniques can improve 

model definition, reducing the development times of software applications developed to study 

this kind of systems. We will also focus in describing how to create models that can be executed 

automatically in a parallel environment without any modifications to the original models, or user 

intervention. We will present different examples of application, and discuss open research issues 

in this area. We will then show some examples of the current use of DEVS, including 

applications in different fields (biology, physics, defense, industry, and embedded systems 

development). The course will finally discuss current open topics in the area, which include 

advanced methods for centralized, parallel or distributed simulation. 
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