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ECE560: Computer Systems Performance Evaluation (Spring 2024) 
Homework #5 

 
 
Assigned:   March 25, Monday 
Due:           12:30pm, April 1, Monday 
 
 
Instructions: 
 
1. Print your name on the cover page if you choose to use it or on the first page of your answer 

sheets.  
2. Show all steps of your solution. Answers without justification would subject to a big penalty.  
3. If you submit via email, please organize all pages of your answers into one file, name your file 

using “HW5-your last name.pdf or doc” (e.g., HW5-Xing.pdf), and submit it to 
lxing@umassd.edu  

4. Relevant lecture notes: Lecture#13   
 
Problems: 

 
1. Consider a computer system with one processor and a queue with 2 buffers. The job requests 

arrive to the processor at the rate of 16 requests per second with Poisson pattern. The time to 
service a job request at the processor is exponentially distributed with a mean of 50 
milliseconds. Assume a job request in the queue and not being serviced can depart without 
service; this behavior is called “defect”. Assume the defect process is also exponential with 
the constant rate of δ = 2 requests/second.  

a. Draw the complete state-transition diagram.  
b. What is the probability of the entire system is idle? 
c. What is the effective arrival rate of job requests into the system? 
d. What is the average number of job requests in the system? 
e. What is the average response time of a job? 
f. What is the average waiting time in the queue of a job? 
g. What is the average number of job requests in the queue? 

 
2. A computer information center provides 4 consultants to help personal computer (PC) users 

solve their problems. PC users with problems arrive randomly with Poisson pattern, at an 
average rate of 40 per 8-hour day. The amount of time that a consultant spends with a PC 
user has an exponential distribution with mean value of 30 minutes. Users are assigned to 
the consultants in the order of their arrival. Assume the center can be modeled as a birth-
and-death queuing system with infinite-capacity queue. Determine the following:  

a) Draw the state transition diagram (show at lease the first 6 states) 
b) The percentage of the time each consultant is busy, i.e., average consultant 

utilization 
c) Probability that all the consultants are idle. 
d) Probability that the information center is not idle. 
e) Probability that an arriving user has to wait for service 
f) The mean time a user spends in the information center 
g) Probability that all the consultants are busy and exactly 2 users are waiting in line 
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