DEVS Information Technology


Originally introduced as a formalism for discrete event modeling and simulation, the DEVS methodology has become an engine for advances within the wider area of information technology.  DEVS is a formal mathematical language for specifying information technology and other complex systems through models that are simulatable in virtual time and executable in real-time.  Due  to its origins in Systems Theory, DEVS has broad applicability to a wide range of systems problem classes. DEVS has traditionally been executed in object-oriented software to achieve fast and effective modeling and simulation.  This capability has further developed to compile DEVS models directly into hardware chips.   In the 40 years of its existence, the DEVS formalism has accrued effective methodologies for simulation-based design of manufacturing, transportation, communication, military and other systems.  Due to its mathematical properties of closure under coupling, DEVS models naturally compose from very small localized behaviors to create ultra-large networked systems.  The model continuity property (that maps virtual simulation to real-time execution) then allows such systems to implement distributed data pre-processing, efficient transmission, and reduction for higher level decision making. The hierarchy expression of DEVS formalism and its direct expression of real-time behavior provide a path to directly map abstract behavior description into hardware circuits. Because of the consistent hierarchical expression for both the software model and hardware circuit, it also provides a seamless integration between the abstract software model and the physical running hardware.  These properties allow effective modeling for analysis and decision making and they allow for refinement and then insertion into components that can both report and react to real-time situations.
A variety of systems theory and artificial-intelligence applications employing DEVS-based concepts were compiled by Sarjoughian and Cellier.  Discrete event information processing is an important paradigm for both understanding human intelligence and developing new information technologies that can match or supercede it.
DEVS-based information technology includes development of automated, net-centric interoperability testing as well as applications to health information technology.

