
COMP 190-088: Systems Performance Analysis 

Assignment # 2 

Due on: 3/9/05 
 
 

 
 

Note:  
 

1. Plot all data graphs using gnuplot.  
 

2. For all computations, clearly show all intermediate steps. Do not simply 
write the final answer. 

 
3. You’re encouraged to discuss “approaches”, but you must formulate the 

solution details on your own.  
 
4. Please typeset your homework in a font no smaller than 12 pt. 

 
5. Please be clear. Writing your arguments as points rather than as long 

paragraphs would make it easier to read and grade.  
  
 
 
 
 

1. The number of disk I/Os performed by a number of programs were measured as 
follows: {23, 33, 14, 15, 42, 28, 33, 45, 23, 34, 39, 21, 36, 23, 34, 36, 25, 9, 11, 
19, 35, 24, 31, 29, 16, 23, 34, 24, 38, 15, 13, 35, 28}. 

a. Which index of central tendency would you choose and why? 
b. Which index of dispersion would you choose and why? 
c. What is the 10-percentile and 90-percentile from the sample? 
d. What is the mean number of disk I/O’s per program? 
e. What is the 90% confidence interval for the mean? 
f. What fraction of programs make less than or equal to 25 I/Os and what is 

the 90% confidence interval for the fraction? 
[2+2+3+3+10+15 points] 

 
 



2. Prove that standard deviation for sample proportion is given by: 
n

pp )1( −  

[15 points] 
 

3. The time to encrypt a k-byte record using an encryption technique is shown in 
table below. Fit a linear regression model to this data. Use visual tests to verify 
the regression assumptions. Comment on the goodness of fit. 
 

Observations Record Size 1 2 3 
128 386 375 393 
256 850 805 824 
384 1544 1644 1553 
512 3035 3123 3235 
640 6650 6839 6768 
768 13887 14567 13456
896 28059 27439 27659
1024 50916 52129 51360

 
a. Fit a linear regression model to this data.  
b. Use visual tests to verify regression assumptions.  
c. Comment on the goodness of fit. 

[15+10+5 points] 
 
 

4. In this problem, you will experiment with the Apache web server and Surge http 
client request generator on the class testbed, and will measure client response 
times. The NICs are setup so that each client request experiences a random 
amount of network delay on the link to the server. This delay is different for 
different http client requests and is selected randomly. This implies that different 
runs of Surge with the same command line parameters will yield different results. 
So make sure you repeat each experiment several times to get the mean value of 
the response time. 

 
Your goal is to measure the mean client response time as a function of the number 
of concurrent threads in Surge. Specifically, for each setting of number of threads, 
plot the mean response time and its confidence intervals. 
 
Be smart in selecting the different settings of number of threads to try out; the 
total number of settings should not be too large, but the settings should sample the 
complete range of values that are likely to be interesting. 

 
 Save all your data! You might need it in a subsequent homework. 

[50 points] 
 


