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999KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
COLLEGE OF COMPUTER SCIENCES & ENGINEERING 

COMPUTER ENGINEERING DEPARTMENT 
COE-587 – Computer System Performance Evaluation 

December 10th, 2009 – Major Exam 
 
 

Student Name: 
Student Number:         
Exam Time: 90 mins 
 

 Do not open the exam book until instructed 

 Answer all questions 

 All steps must be shown 

 Any assumptions made must be clearly stated 
 
Question No. Max Points  

1 20  

2 20  

3 20  

4 30  

Total:     90 
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Q.1) (20 points) On the subject of selection of techniques and metrics 

a) (10 points) There are three techniques for performance evaluation. These techniques differ in terms 
of the criteria listed in the table shown below. On the table, name the three evaluation techniques, and 
complete the rest of the table by characterizing each of the techniques with respect to the listed 
criteria. 

Table: Criteria for selecting an evaluation technique.  

Criterion/Technique   (1)  (2)  (3) 

1. Stage 
 

2. Time required  
 

3. Tools  
 

4. Accuracy  
 

5. Trade‐off 
evaluation    

6. Cost  
 

7. Saleability  
 

 

b) (5 points) Draw an ideal throughput versus load curve.  

c) (3 points) Define the following terms: nominal capacity, usable capacity, and knee capacity. 

d) (2 points) Give an example where a high is better for a performance metric? Give an example 
where a low is better for a performance metric? 
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Q.2) (20 points) On the subject of the art of workload selection and workload characterization 

a) The best way to start the workload selection is to view the system as a service provider. Numerating 
the services provided by the system is the first step in a systematic performance evaluation study. In 
this context 

a.1) (4 points) Define the terms: System Under Test (SUT) and Component Under Study (CUS).  

a.2) (6 points) Consider the Domain Name System (DNS) for the Internet example used in the class. 
For ONE instance of the system, it is required to provide specification for the SUT in terms of (a) 
services, (b) factors, (c) metrics, and (d) workload. 

 

b) On the Principle component Analysis (PCA) subject 

b.1) (3 points) What is the purpose of the PCA procedure? 

b.2) (4 points) List the main steps involved in performing the PCA. 

b.3) (3 points) For the case of two variables: xs and xr, how is the correlation matrix computed? 

 



Dr. Ashraf S. Hasan Mahmoud – Dec 10th, 2009  Major1_COE_091_587 - Page 5 of 10 

Q.3) (20 points) On the subject of summarizing measured data: 

Assume that response times for the DNS considered in class are normally distributed with a mean of 
10 seconds and a standard deviation of 2 second. Determine the following: 

a) (2 points) What is the probability of the response time being more than 12 seconds? 

b) (2 points) What is the probability of the response time being less than 8 seconds? 

c) (2 points) What percentage of responses will take between 8 and 12 seconds? 

d) (2 points) What is the 90-percentile execution time? 

e) (2 points) Sketch the probability density function for the response times. 

f) (2 points) Sketch the cumulative probability function for the response times. 

g) (2 points) Is the random variable (i.e. the response time) continuous or discrete? 

h) (2 points) Compute the coefficient of variation for the response times. 

i) (4 points) List 4 different indices of data dispersion. 
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Q.4) (30 points) On the subject of confidence interval and its applications, answer the following 
questions: 

a) (15 points) The difference in the processor times of two different implementations of the same 
algorithm was measured on seven similar workload. The differences are {1.5, 2.6, -1.8, 1.3, -0.5, 1.7, 
2.4}. Can we say with 80% confidence that one implementation is superior to the other? 

b) (5 points) To compute the confidence intervals we utilize quantiles either from the normal 
distribution or the student t distribution. What are conditions under which each type of quantile is 
used? 

c) (10 points) Explain briefly the “visual” test that can be performed to compare performance figures 
for two systems? Is it used for paired or unpaired observations? 
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Tables/Formulas you might need: 
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