Carleton University

Department of Systems and Computer Engineering

SYSC 5801 Performance Analysis Methods for Broadband Networks Fall 2010
Course Outline


Instructors: 

Professor Ioannis (John) Lambadaris, Email: ioannis@sce.carleton.ca, http://www.sce.carleton.ca/faculty/lambadaris.html  Phone: ext. 1974

Office Hours: 

By appointment in room ME 4442 or  Tuesdays and Thursdays from 2:00-3:00pm. 
Course Web Page:  The course web page is http://www.sce.carleton.ca/courses/sysc-5801/w10/ Use login: sysc5801 and passwd: iel 2010
Course Description and Objectives: 

Presentation of mathematical methodologies for performance analysis of queueing systems that model various components in modern broadband packet networks

Prerequisites: 

In this course we will introduce advance mathematical techniques for performance analysis as it applies in practical cases in broadband communication networks. Although some basic background material will be introduced, prior exposure to probability, statistics and queueing theory will be beneficial. The course will try to motivate the student to use available mathematical tools (“not blind engineering recipes”) for performance analysis.

Lectures

Tue  & Thu  10:00-11:20am in ME 3269
Textbooks: 

Broadband Integrated Networks, M. Swhwartz,, Prentice Hall, 1996

Stochastic Modeling in Broadband Communication Systems, Ingemar Kaj.  This is a technical report from the Laboratory for Research in Statistics and Probability at Carleton University. It can be purchased from the Laboratory.
Recommended Text: 

1. Modeling of Communication Networks and Computer Architectures, P. Harrison, N. Patel, Addison Wesley 1993
2. Computer Networks and Systems (Queueing Theory and Performance Evaluation), T. G. Robertazzi, Springer Verlag, 1994
3. Teletraffic Technologies in ATM Networks, H. Saito, Artech House 1994
4. Switching and Teletraffic Theory for Integrated Broadband Networks, J. Hui, Kluwer Academic Publishers, 1990

5. ATM Network Performance, G. Kesidis, Kluwer Academic Publishers, 1996

6. Performance of Communication Systems: A model Based Approach with Matrix-Geometric Methods, A. Ost, Springer Verlag, 2001

Additional References in the area of computer networks and probability 

1. Computer Networking: A Top-Down Approach Featuring the Internet, D. Comer, Addison Wesley 2001 

2. Data Networks, D. Bertsekas and R. Gallager, 2nd edition, Prentice-Hall, 1992, K5105.B478 1992. 

7. Data and Computer Communications, W. Stallings, 5th edition, Prentice-Hall, 1997, TK5105.S73 1996. 

8. High-Speed Networks: TCP/IP and ATM Design Principles, W. Stallings, Prentice-Hall, 1998, TK5105.585.S73. 

9. An Engineering Approach to Computer Networking: ATM Networks, the Internet, and the Telephone Network, S. Keshav, Addison-Wesley, 1997, ISBN #0-201-63442-2. 

10. Computer Networks and Internets, D. E. Comer, Prentice-Hall, 1997, TK5105.5.C5897. 

11. Networking Standards, W. Stallings, Addison Wesley, 1993, TK5105.5.S788. 

12. Probability and Random Processes for Electrical Engineering, A. Leon-Garcia, Addison Wesley, 1989, TK153.L425

13. Queueing Systems, L. Kleinrock, vol. 1, John Wiley, 1975, T57.9.K6. 

14. Communication Networks: A First Course, J. Walrand,  Second Edition, McGraw-Hill, 1998, ISBN= 0-256-17404-0

15. An Introduction to Probabilistic Modeling, P. Bremaud, Springer Verlag 1988

Assignment, Exams and Projects

We will have 2-4 homework assignments. These assignments will carry a weight of 40% towards the final grade. The assignments will have to be typeset in LATEX. A CD with the necessary software will be provided from the instructor. As an added bonus you will learn to use LATEX which is an excellent word processor for typing scientific documents, thesis etc.

There will be no exams in this course.

There will be a project that can be worked in groups. Maximum number of students per group is two. The project will be delivered as a typewritten document and also presented in the class. The project will carry a weight of 60% towards the final grade. You will have approximately 30 minutes  per  project and you will need to prepare a  Power Point (or any other software you prefer) presentation. The clarity and effectiveness of your presentation is very important!

Tentative outline: 

· Review of Queueing Theory and Markovian Service Systems



-M/M/1 queue, Little’s Law, reversibility, networks of queues



-M/G/1 and G/M/1 queues

  

-Renewal Processes

· Traffic Modeling for Broadband Networks





-Markov modulated arrival processes



-Video Modeling

· Admission and Access Control in Broadband Networks



-Effective Bandwidth



-Statistical multiplexing



-Access Control, Leaky Buckets



-Multi-access Modeling

· Bounding Techniques for Performance Analysis



-Deterministic Bounds



-Stochastic Bounds

· Additional topics (time permitting)

· Projects and Presentations 

(Projects will be in the areas of traffic modeling, network simulations and emerging wireless networks based on IEEE 802.145.4 (Zigbee) as well as 802.16 (Wi-Max)).
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