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September 20, 1999

The evaluation of a computer system's performance is clearly of a significant interest
from a design perspective.  It is also important from a user perspective when a
decision must be made as to what system to use in order to meet requirements of an
application. For example we might need to know the utilization of the system
components (such as memory, CPU, I/O), system throughput, delay in data
transmission over the network, or a processing or completion time of the application.
To provide an objective and accurate evaluation of the system performance we must
use unambiguously defined variables that describe specific aspects of a system's
global performance. A performance study on an arbitrary system might require the
following information and variables:

•  The characteristic of the physical system being evaluated (e.g., memory size,
available disk sizes, network bandwidth, etc.)

•  The operating conditions of the system at the time of evaluation (e.g., system
workload such as types and amounts of system resources required for the
application to run; other applications in the background, etc.)

•  The performance indices of the system (e.g., response time, throughput, mean
time between failures, availability, round trip message delay)

Your task is to demonstrate how would you evaluate a system performance based on
the probability concepts you have learned in class.

The following steps are suggested:

1. Pick an example system, e.g., a single PC or engineering workstation network.

2. Identify an application to run in the system. (Here is your chance to be
innovative - pick an interesting application, scientific, multi-media, web-based,
manufacturer, control, design toolÉ the list is endless.)

3. Determine system components/resources (e.g., CPU, memory, I/O, etc.) that you
see as critical - provide sufficient explanation for your choice.

4. Think and identify what are the uncertainties in your system behavior.

5. How would you go about characterizing these uncertainties.  What experiments
would you run, how often, what background conditions would you assume, what
parameters (identify at least two) would you measure.

Your proposal should include:

1. System characterization, i.e., physical components of the system (represent them
as a block diagram).

2. System operation conditions, e.g., single job, multitasking, background,
workload.

3. Definitions of relevant performance measures



4. Demonstration how would you apply your knowledge of probability to determine
two selected performance measures.  (Motivate your selection.)

5. Include a bibliography.

We will provide you with an introductory reference (hard copy available in room 254
in the Computer and Systems Research Laboratory).  You should do your own
research as well.  Possible sources are IEEE Computer Magazine and the
Communications of the ACM, both available at the Grainger Engineering Library.

Due Dates:

Monday, September 27, 1999,  in class:  3-5 minute presentation of your plan
(no more than 2 foils)

Monday, October 4, 1999,  in class:  Turn in your report (approximately 5
pages)


