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A.

Supporting Documentation Required for NEW Courses

1 E 567, Distributed Systems and Control

Heading (as it would appear in the appropriate University Bulletin)

1. Abbreviation IE

2. Number 567

3. Title Distributed systems and Control

4. Abbreviated Title (18 bytes or less) DIST SYS CONTROL

5. Credits 3

6. Description (20 words or less) Advances in distributed control and decision-making in enterprises and
supply chains with emphasis on computing, algorithms, and dynamics.

7. Prerequisite(s) Familiarity with high-level programming.

Course Outline. The course outline should include the following:

1.

4.

A briefl outline of the course content.

The objective of this course is to study current research and engineering challenges in distributed systems and control in the
context of manufacturing and service enterprises, and supply chains. Emphasis will be placed on understanding the dynamics
and computational aspects of decision making and control algorithms in integrated enterprises. Assignments and projects in
this course will include designing, programming, and integrating distributed control systems.

A listing of the major topics to be covered with an approximate length of time allotted for their discussion.

1. Communication Architectures for Distributed Control. Introduction to issues such as determinism, response times,
bandwidth, and scalability will be studied. Ethernet and related high-speed communication networks will be studied from
a distributed systems perspective. (3 weeks)

. Distributed Computing for Real-Time Decision Making. High performance computing architectures suitable for real-
time control at the plant and enterprise levels such as symmetric multi-processors, clusters, and reconfigurable
computing will be studied. (3 weeks)

3. Distributed Control Algorithms. Distributed arrival time control for discrete-event timing control will be introduced.
Mathematical techniques for modeling real-time dynamics of such systems will be reviewed. Techniques from
discontinuous differential equation theory, nonlinear control theory will be used for analysis and synthesis of such
systems. Algorithms for a variety of distributed control applications will be studied such as adaptive machine capacity
control, production scheduling, maintenance scheduling, inventory control, and supply chain control. (6 weeks)

4, Open Architecture Information Systems for Control. Current open standards for distributed systems such as web
services and related standards for integrating distributed enterprises will be studied. (2 weeks)

b

A succinet stand-alone course description (400 words maximum) to be made available to students and faculty on the

World Wide Web. This single description must encompass all course sections at all locations over a period of time and, therefore, must
focus on the common and durable aspects of the course. If the course is offered in multiple relatively stable formats, each may be
described. The description should include the course objectives: relationship to courses and programs of study (but generally
without course numbers); and, when possible, evaluation metheds, special facilities, and frequency of offering and enrollment.

Recently several new open architecture standards have emerged for control and information systems in industrial enterprises.
These standards have been largely driven by industry to reduce the cost of integrating and configuring manufacturing
systems, allowing a new breed of distributed enterprises to be engineered. This course deals with the multidisciplinary
aspects of controls, computing, and communication in this rapidly evolving area. The objective of this course is to study
current research and engineering challenges in distributed systems and control in the context of manufacturing and service
enterprises, and supply chains. Emphasis will be placed on understanding the dynamics and computational aspects of
decision making and control aigorithms in integrated enterprises. Assignments and projects in this course will include
designing, programming, and integrating distributed control systems.

Evaluation will be based on programming and lab assignments, literature review and class presentation, a semester project,
and class participation.

This course will be offered every third semester with a maximum enrollment of 18.
The name(s) of the faculty member(s) responsible for the development of the course.

Dr. Vittaldas Prabhu, Associate Professor of Industrial Engineering





