Object-Oriented Simulation/Discrete Event Models

ECE-575, Fall 2003
Instructor: Bernard P. Zeigler

Offices: 319

Office Hours: B.P. Zeigler: After Class

Email: zeigler@ece.arizona.edu 

Website: http://www.acims.arizona.edu/EDUCATION/education.shtml

Phone: (520) 621-2108 

Lecture Hours: 0930AM-1045AM Tu,Th 

Building/Classroom: PAS 414 

Course Objectives: To present concepts of computer-based modeling and simulation applicable to a wide variety of technological and natural systems. To provide hands-on experience with modeling and simulation and specifically object-oriented simulation of discrete event models.  Students are expected to come away with a sound foundation and associated computer-based tool set for constructing, simulating and analyzing the behavior of models of complex systems that cannot be understood in other terms.

Course Description: The course covers discrete event system modeling and simulation. Lectures are divided into three modules. The first module provides background review and discussion on systems modeling concepts, Java programming language, and basic mathematics such as differential equations, logic and probability. The second module contains detailed discussion on how to create and simulate models. This module engages students in an in-depth study of modeling elements, simulation protocols, and their relationships.  In-class exposition of modeling and simulation techniques will be illustrated by examples in DEVSJAVA . This is a Java implementation of the systematic and generic DEVS (Discrete Event System Specification) approach to modeling and simulation. As part of their homework assignments, students, gain hands on experience by building prototype models, which are subsequently simulated and analyzed.  The third module is tailored for each student or team of students. In this module, selected advanced concepts and practices will be presented to support individual and team members’ interests. Course projects involve demonstrating the application of course concepts, theory, and techniques to a particular problem chosen by the individual or team (see Project below). Use of distributed simulation, such as supported by the Department of Defense High Level Architecture, is one of the advanced topics available for projects. Please see www.acims.arizona.edu for more information on modeling and simulation in general and material relating to this course.

Course Requirements: 

Homework: Five to seven homework assignments, Ungraded

Examinations: Quarter and Mid-term exams, 50% of grade 

Project: Term project, 50% of grade. Course requires completion of a term project. Early in the term, students will consult with the instructor to determine a project topic that benefits their overall academic objectives or current professional activities. Projects can focus on theoretical aspects with little or no programming or applications using DEVSJAVA.  Possible application domains are numerous, including communication, manufacturing, defense, and business to name a few (see www.acims.arizona.edu for examples of previous projects). Projects can be carried out either individually or as a team. Projects requiring the participation of individuals with different skill sets and disciplinary backgrounds will be encouraged, but not required. 

Text/Software Materials: 

Modeling & Simulation Texts: 

· Recommended: Theory of Modeling & Simulation, 2nd edition, by Bernard P. Zeigler, et. al., 2000  ) 

· Multifacetted Modelling and Discrete Event Simulation, Academic Press, London; Orlando, 1984. 

· Theory of Modelling and Simulation, John-Wiley, New York, 1976. 

Software/Documentation 

· Users-Guide for using DEVSJAVA modeling and simulation software tool 

· DEVSJAVA Modeling & Simulation Software including Source Code [please read the COPYRIGHT Notice] 

Introductory Texts on Java: 

· ON TO JAVA, P. Winston, S. Narasimhan, Addison-Wesley, 1996. 

Prerequisites: None (Programming maturity is assumed.  Some prior simulation experience is helpful although not assumed.)

Important Dates:  For information on course withdrawal, refer to the calendar of important dates and deadlines. Examinations may not be taken separately except in special situations with prior arrangement. Term project is due on or before December 16th by 5:00 p.m.

Topics Covered:   

          Core Material 

          (1) Introduction to Systems Modeling Concepts [1 wk] 

          (2) Review of Java Programming Language [1/2 wk] 

          (3) Basic Modeling and Simulation Concepts [1 wk] 

          (4) Creating Modular Discrete Event Models Using Java [1/2 wk] 

          (5) Simulating Discrete Event Models [1/2 wk] 

          (6) Constructing Complex Models from Modular Components [1 wk] 

          (7) Fundamentals of Discrete Event Simulation Protocols [1 wk] 

          (8) How to Study Real World Systems Using Discrete Event Simulation Models [1 wk] 

          (9) Incorporating Randomness into Simulation Models [1/2 wk] 

          (10) Representing a Family of Simulation Models for System Design Studies [1 wk] 

          Advanced Material as Appropriate for Project Topic 

          (11) Distribution simulation concepts 

          (12) High Level Architecture (HLA) and Runtime infrastructure (RTI) for distributed simulation 

          (13) How the DEVS/HLA modeling and simulation environment supports HLA-compliant simulations 

          (14) Using Discrete Event Models for Distributed Simulation of Continuous Systems 

          (15) How to Build Models for Distributed Simulation Using Collaborative Tools 

          (16) Data Management and Message Filtering for Simulations Distributed over Large Networks

          (17) Real-time Simulation and Model execution for intelligent embedded systems

