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Term and Year of Offering:

Winter 2010.
Course Number and Title:

cs457/657, System Performance Evaluation.
Instructor:

Bill Cowan dc2111 x34527 wmcowan@cgl.uwaterloo.ca.
Teaching Assistants:

Cong Guo, c8guo@cs.uwaterloo.ca.
Wei Wang, w65wang@cs.uwaterloo.ca.
Cherry Zhang, dc2303, c23zhang@cs.uwaterloo.ca.

Office Hours:

tbd.
Course Newsgroup:

uw.cs.cs457
Course Email:

cs457@cgl.uwaterloo.ca
Course URLs:

http://www.student.cs.uwaterloo.ca/~cs457/
http://www.cgl.uwaterloo.ca/~wmcowan/teaching/cs457

Lecture Times:

13.30-14.20 mwf.
Lecture Room:

mc2035.
Text:

The Art of Computer Systems Performance Analysis. R. Jain. John
Wiley & Sons, 1991.
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1. Course Description
To provide an in-depth understanding of the basic techniques for system
performance evaluation, including designing a performance evaluation,
designing and analysing experiments, elementary queuing theory, and
creating simulations.

2. Course Objectives
At the end of the course successful students will be able to:

1. design a performance evaluation,
2. design and analyse simple experiments that measure system

performance,
3. apply queuing theory to performance estimation, and
4. design and implement a simulation of a system.

3.  Important Dates
 Assignment 1 due:

Monday, January 18th [Week 3].
 Assignment 2 due:

Monday, February 8th [Week 6].
 Assignment 3 due:

Monday, March 1st [Week 9].
 Assignment 4 due:

Monday, March 22nd [Week 12].
Mid-term examination:

tbd.
Final examination:

tbd.

4. Important Skills
Reading.

We expect reading, writing and understanding English at the
level of a 12U English course.

Programming.

We expect programming ability in Java, C or C++. We also
expect elementary scripting ability.

Mathematics.

We expect a mastery of the basic concepts of probability and
statistics. Concrete methods taught in this course will be based
on these concepts.

5. Text, References, and Documentation
All the information you need to complete the course is taught in the
lectures, which students are expected to attend.

In addition,
• the text covers most, but not all, of the topics addressed in the course;
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• the instructor’s lecture notes are available on the course web site;
• references to other material on performance evaluation are available

on the course web site; and
• pdf documents, written by the instructor and describing material not

covered in the text, are available on the course web site.
The instructor’s lecture notes are not sufficiently detailed for learning
course material, but work well as a memory prosthetic for those who have
attended the lectures.

6. General overview of topics to be covered
Overview of performance evaluation (2 hours)

Why performance evaluation will always be important.
Designing a Performance Evaluation (7 hours)

Performance metrics.
Evaluation methods: modelling, simulation, and measurement.
Workload characterization.
Performance monitors.
Benchmarking.
Simple modelling.

Experiment Design and Analysis (6 hours)

Abstraction for experimentation.
Performance measurement.
Analysing data.

Analytic Modelling (9 hours)

Fundamental results in queuing systems.
Single server queues.
Networks of queues.
Scheduling disciplines.
Resource utilization.
Response time analysis.
Model validation.

Discrete Event Simulation (9 hours)

Event scheduling architectures.
Random variables.
Input parameter estimation.
Capturing and analysing results.
Examples of Performance Models (6-8 hours)

7. Electronic Resources
Much of the course material is available on the course web pages, and
there is much more relevant material on the web. Beware! Most
contributors to the web are not geniuses, and many are not even
competent. If you use material from the web in your assignments the
source must be documented.
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Subscribe to the course newsgroup, uw.cs.cs457, using your favourite
news reader. Read the newsgroup daily if you want to be up to date on
assignment clarifications and tips from your classmates.

The teaching assistants and the instructor monitor the newsgroup and
answer any relevant technical or policy questions. Often students provide
faster and/or more precise answers.

8. Marking Algorithm
The final mark for the term will be computed according to the following
weighting.

You will notice that this weighting places 50% of the final mark on the
assignments, on which it is easy to cheat. Therefore, students who fail the
weighted sum of the two exams receive the weighted exam mark.

In the event of a very large difference between exam and assignment
marks (compared to the rest of the class) the instructor reserves the right
to adjust the weighting of course components.

9. Assignment Outlines
Assignment 1: Designing an Evaluation

Given a system you design on paper a study to evaluate its
performance.

Assignment 2: Designing and Analysing an Experiment

Given extensive system logs you extract appropriate data from
them to answer given questions, analyse the retrieved data and
present the results.

Assignment 3: Analytic Modelling

You use queuing theory to estimate the performance of a given
system on several metrics.

Assignment 4: Implementing a Simulation and Analysing the Results

You design and implement a simulation of a system, run an
experiment using the simulation, the analyse and present the
results.

10. Ambiguities or Omissions in the Assignments
To emphasize their incompleteness we give out assignment descriptions,
not specifications. The kernel API must be respected but many
implementation details are up to you. Some are mentioned explicitly in
the assignment description; others you will discover on your own.

Assignments 50%

Mid-term Exam 15%

Final Exam 35%
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If you are unclear with respect to what is acceptable the best thing to do
is to post to the newsgroup long before the assignment is due. Then all
students can take advantage of the clarification. If you are doing it in the
dark three hours before the assignment is due specifically mention in your
documentation what the question is, and why you chose the interpretation
you chose.

11. Assignment Evaluation
Each assignment stipulates what you should hand in.

• Written material will be handed in during the first five minutes of
class on the due date. Assignments must be handed in by their owner.
If you are unable to hand in your own assignment please contact the
instructor of a TA in advance.

• Written material should be produced using text formatting software,
preferably LaTeX.

• Electronic material will be handed in using the submit command.
• Late assignments lose 33% of their mark per day or part of a day.

Marked assignments will be handed back by the TA who marked them
during office hours.

It is the student’s obligation to make their assignments and exams clear
and understandable.

If, on receiving a marked assignment, you have complaints or requests
for clarification, they should be made to the teaching assistant who
marked your work within one week of the return of the marked assign-
ments. After one week, there is no mark alteration.

12. Rules for group work
All assignments must be done individually.

We encourage students to teach and to learn from each other. What is
handed in, however, must be the student’s own work, and must reflect what
the student can do and has done.

If you are ever in any doubt if work is yours or somebody else’s, includ-
ing things you find on the web, reference exactly where you got which
information. We assume that the student is claiming the originality of all
unreferenced material.

13. Late and missed assignments
Late assignments will be docked 33% of the given marks per day or part
thereof. Occurrences, such as sickness, that interfere with assignments or
exams must be communicated to the instructor well before any deadline.

14. Examinations
The final exam will be scheduled by the Registrar. It will cover material
from the entire course. The mid-term exam will be scheduled in
coordination with your other instructors.
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Some past exams are available on the course web pages.

15. The Freedom of Information and Privacy Protection Act
The Freedom of Information and Privacy Protection Act (FIPPA) states
that third parties should not be able to obtain information about a student
without their consent. Thus, we hand back assignments only to their
owners.

16. Questions
Questions about assignments, due dates, or other course related matters
may be directed to the instructor during class or to the course newsgroup.
You are expected to attend class and to read the newsgroup: we assume
you know any material provided there. Questions may also be directed to
the teaching assistants or instructor, during office hours or by e-mail. Any
answers that we deem to be of general interest will be discussed in class or
on the newsgroup.

The teaching assistants will be available during posted office hours to
handle questions, usually in the week before an assignment is due. Please
do not bother them at other times: they have commitments in addition to
cs457!
Important. All e-mail from the instructor will go to your account on
student.cs.uwaterloo.ca. You should read your mail on that account
regularly.

17. Intellectual property
You are the sole owner to all intellectual property you create during the
course, except property on which there are prior claims, such as the
instructor’s course notes.

18. University mandated information
18.a. Academic Integrity
In order to maintain a culture of academic integrity, members of the
University of Waterloo community are expected to promote honesty,
trust, fairness, respect and responsibility.1

18.b. Grievance
A student who believes that a decision respecting some aspect of his/her
university life has been unfair or unreasonable may have grounds for
initiating a grievance. Read Policy 70,Student Petitions and Grievances,
Section 42. When in doubt please contact the department’s administrative
assistant who will provide further assistance.

1. www.uwaterloo.ca/academicintegrity/
2. www.adm.uwaterloo.ca/infosec/Policies/policy70.htm
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18.c. Discipline
A student is expected to know what constitutes academic integrity1, to
avoid committing an academic offences, and to take responsibility for his/
her actions. A student who is unsure whether an action constitutes an
offence, or who needs help in learning how to avoid offences (e.g.,
plagiarism, cheating) or about ‘rules’ for group work/collaboration
should seek guidance from the course instructor, academic advisor, or the
undergraduate Associate Dean. For information on categories of offences
and types of penalties, students should refer to Policy 71, Student
Discipline2. For typical penalties check Guidelines for the Assessment of
Penalties3.

18.d. Appeals
A decision made or penalty imposed under Policy 70 (Student Petitions
and Grievances), other than a petition) or Policy 71 (Student Discipline)
may be appealed if there is a ground. A student who believes he/she has a
ground for an appeal should refer to Policy 72 (Student Appeals)4.

18.e. Note for Students with Disabilities
The Office for persons with Disabilities (opd), located in Needles Hall,
Room 1132, collaborates with all academic departments to arrange
appropriate accommodations for students with disabilities without
compromising the academic integrity of the curriculum. If you require
academic accommodations to lessen the impact of your disability, please
register with the opd at the beginning of each academic term.

1. www.uwaterloo.ca/academicintegrity/
2. www.adm.uwaterloo.ca/infosec/Policies/policy71.htm
3. www.adm.uwaterloo.ca/infosec/guidelines/penaltyguidelines.htm
4. www.adm.uwaterloo.ca/infosec/Policies/policy72.htm


