MCN 7208  Network Performance Evaluation
Course Description
This course unit shall cover areas in probability theory, random  processes, Markov  Chains  (dis- crete and continuous), queuing theory (M/M, M/G queues),  scheduling  policies; preemptive, non- preemptive, priority scheduling, sized based scheduling.  Analysis of networks of queues, mean value analysis (MVA), simulation models, network measurement techniques , and workload characteriza- tion.
Aims
Networked  systems are highly dynamic  in nature. They  transport traffic that constitute highly varying workloads due to multitude of applications they support.  Understanding the nature of networked systems is therefore crucial in analyzing and evaluating their performances  and very important in designing these systems at different workload characteristics.  The goal of this course is provide the fundamental and essential techniques for analyzing networked systems.  Furthermore, students will learn some techniques for network simulation, measurements and  modeling of traffic and user behaviors.
Learning Outcomes
Students completing this course will obtain in-depth theoretical understanding of analytical tech- niques that are used to analyze the performance of communication networks.  Successful completion of students in this course unit will enable them to deploy modeling techniques to characterize vari- ous features that emerge in communication networks such as traffic workload, user characterization, measurements, etc.  In general, successful learners  of this course will obtain research  skills that are very important in conducting research  and  in better comprehending published  research  results in computer communications areas.
Teaching and Learning Patter
n The content of this course shall be offered through contact hours between the lecturer and stu- dents.  In addition to offered lecturer, students shall also learn through course assignments, reading assignments,  and  research  course  work.   Some of the course  work  shall  involve  some numerical analysis and programming using MATLAB  to simulate and prove some of the theory learnt in the class.  Students are expected to get better knowledge of the concepts through these kinds of course work.  Students shall also learn through other assessments mainly test and the final examination.
Indicative  Content
• Probability  theory:  Probability  measures,  sample  space,  events,  probability  mass  function, cumulative distribution
• Stochastic theory:  probability density function, cumulative distribution function, moments

• Random  processes:  Poisson,  Counting, birth death,
• Markov  Chains:  homogeneous  discrete and continuous time chains

• Queuing Theory:  M/M/1, M/M/K, M/M/1/K, M/G/1 etc
• Scheduling Policies:  Preemptive, non-preemptive, priority scheduling,  size based policies

• Workload  Characterization:  fundamentals of modeling techniques for traffic and user behav- iors,
• Measurements and simulations

Reading materials/  Indicative Sources
Text books:
There  is no single book that covers all content for the course, following text books are
Recommended
• Queueing Systems.  Volume 1: Theory  , by Leonard  Kleinrock
• Computer Applications, Volume 2, Queueing Systems by Leonard  Kleinrock
• Data Networks, by Bertsekas and Gallegar
References
Conferences  and  Journals:  ACM  SIGMETRICS, ACM  Performance Evaluation,  ACM  SIG- COMM, IEEE  INFOCOM, etc
Assessment
• Assignments, Test, Research  course work,
• Final  Examination
