ST: Parallel & Distributed Real Time Systems – CS 6/76995
Spring 2006

Instructor:

Dr. Johnnie W. Baker

Class Meetings:
MWF 1:10-2:00 in Rm 228 MSB
Office:


Rm 260 MSB
Office Hours:
 
MWThF 2:00-3:00 in Rm 228
Telephone: 

330-672-9061

Course Description:  This course will be taught as a seminar course, with students giving some of the course presentations.  As a result, it is not possible to provide a detailed outline of the topics in this course. Some of the material for this course will come from textbooks and some will be from research papers. One goal will be to cover the basic material for a course in real time systems for uniprocessors.  However, a second goal will be to understand some important special problems encountered with supporting real-time system with multiprocessors and perhaps with distributed systems. The air traffic control real time system will be given some special attention in this course.   

Prerequisites for course: Graduate student in computer science. 

Evaluation: Since this course will be taught as a seminar course, it is not possible to provide exact details about how grades will be determined. Students are expected to actively participate in class. This is expected to include giving some of the presentations in class. Normally, students will be expected to study the reference material to be covered in a class presentation in advance so that this material can be discussed in depth during the presentation. A result of this format, both the quality of presentations, understanding of material presented, and participation in class will be a factor in determining the grade. Also, other activities may be assigned for this class such as problems, problem presentation, investigating the design of a real time system, etc. Tests are an option that may be used, if needed. 
Key Textbook References:
1. Resource Management in Real-time Systems and Networks, C. Siva Ram Murthy and G. Manimaran, MIT Press, 2001, ISBN 0-262-13376-8.

2. Hard Real-Time Computing Systems: Predictable Scheduling Algorithms and Applications, Second Edition  Giorgio C. Buttazzo, Springer Science+Business Media, New York, 2005, ISBN 0-387-23137-4. 
3. Deadline Scheduling for Real-Time Systems: EDF and Related Algorithms, John A. Stankovic, Marco Spuri, Krithi Ramamritham, and Giorgio C. Buttazzo, Springer, New York, (Kluwer Series), 1998, ISBN 0-7923-8269-2.
4. Real-Time Systems, Jane W. S. Liu, Prentice Hall, 2000, ISBN 0-13-099651-3.
The cost of the first textbook is around $40 (plus shipping) and the second and third texts can be purchased for around $85 (plus shipping).  The fourth can be purchased for around $30-75 (plus shipping). I expect to use the first two fairly heavily and to make reasonable use of the third. The fourth is probably a reasonable substitute for the third. Students should have a copy of the first book and preferably access to the second and third book (possibly by sharing cost with a friend).  

Comments on Key Textbooks: The first textbook listed is divided into four parts: 

· Resource Management in Multiprocessor Real-Time Systems

·  Resource Management in Distributed Real-Time Systems 

· Resource Management in Real-Time Networks

· Case Studies for (1) Distributed air defense systems and (2) Air Traffic Control
Unlike other textbooks on real-time systems, this book covers the entire spectrum of issues in resource management, ranging from task scheduling, fault tolerance, and resource reclaiming (in a multiprocessor real-time system) to task scheduling and object-based task scheduling (in distributed real-time systems) to messaged scheduling, QoS routing, dependable communications, multicast communication, and medium access protocols (in real-time networks). 

The second book is by a highly regarded scholar in this area and provides a basic textbook on real-time computing, with an emphasis on predictable scheduling algorithms. This textbook is very current (with a 2005 publication date) in a rapidly expanding area.  It is organized to enable readers without a strong knowledge of the subject matter to quickly grasp this material. Its main emphasis is on uniprocessors, although some material on multiprocessors is included (and the author has written a number of research papers on multiprocessors).  While real-time scheduling is only one aspect of  real-time computing, it is considered to be the most important problem in this area and directly or indirectly involves many of the other problems in this area. 
The third book has a couple of very good chapters that address the problems of multiprocessor real-time systems.  These chapters cover some very important NP-hard results concerning multiprocessor scheduling. This material and the research articles cited at the end of these chapters will be important material to include in this course. As book’s title indicates, its main focus is on EFG (earliest deadline first) scheduling algorithms. Jack Stankovic is probably the best known researcher today in the area of real-time computing. 
The fourth book (by Jane W. S. Liu) is probably the most widely adopted textbook for classes in real-time systems and is a highly regarded and comprehensive book. She is a respected researcher (formerly a professor at Univ. of Illinois at Urbana-Champagne and now at Microsoft). This textbook has two chapters related to multiprocessors and distributed systems topics: Chapter nine is on multiprocessor scheduling, resource access control, and synchronization and Chapter Eleven is on real-time communications.
Website: I plan to establish a website for this course that either requires a password or else has some protected documents.  Some of the items that I expect to be posted here are 

· This syllabus

· A schedule of topics presented (or scheduled to be presented) in class
· Presentation slides prepared by both myself and students
· Material (e.g., research papers) to be discussed in class

· A list of key research papers on multiprocessor real-time systems.  

· List of some additional textbook references for this course, possibly with a table of contents for some of these. 

