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1. Consider three page replacement policies FIFO, LRU, Optimal and 
Second-chance. 

 (a) Rank these algorithms on a five point scale from “bad” to “perfect” 
according to their page-fault rate. 

4%

 (b) Separate those algorithms that suffer from Belady’s anomaly from those that 
do not.  

4%

 (c) Given the following reference string (starting from no pages in memory), 
How many page faults would occur if you had 3 physical page frames. 
Reference String: 3, 2, 4, 3, 4, 2, 2, 3, 4, 5, 6, 7, 6, 5, 4, 5, 6, 7, 2, 1. 

4%

  
2. (a) What are two differences between user-level threads and kernel-level 

threads?  
4%

 (b) Under what circumstances is one type better than the other? 4%
 (c) What resources are used when a thread is created? 4%
 (d) What resources are used when a process is created? 4%
  
3. A CPU scheduling algorithm determines an order for the execution of its 

scheduled processes. 
 (a) Given n processes to be scheduled on one processor, how many possible 

different schedules are there for non-preemptive scheduling? 
4%

 (b) Suppose that the following processes arrive for execution at the times 
indicated. Each process will run the listed amount of time. Draw Gantt 
chart illustrating the execution of these processes using FCFS scheduling. 

 
Process Arrival Time Burst Time 

P1 0 9 
P2 3 5 
P3 6 1  

4%

  
 (c) From (b), draw Gantt chart illustrating the execution of these processes 

using preemptive SJF scheduling. 
4%

 (d) From (b), draw Gantt chart illustrating the execution of these processes 
using RR (quantum = 2) scheduling. 

4%
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4.  Explain why it is easier to share a reentrant module using segmentation than it is 

to do so when pure paging is used. 
6% 

   

5. (a) What is the meaning of the term busy waiting? 4% 

 (b) What other kinds of waiting are there in an operating system? 4% 
 (c) Can busy waiting be avoided altogether? 4% 
   
6. Explain the difference between      
 (a) internal and external fragmentation. 5% 
 (b) logical and physical addresses. 5% 
   
7. A memory manager can sort the free list according to any criteria it chooses.  
 (a) How would the free list be organized for the best-fit policy? 4% 
 (b) How would the free list be organized for the first-fit policy? 4% 
   
8. (a) Under what circumstances do page faults occur? 4% 
 (b) Describe the actions taken by the operating system when a page fault occurs. 4% 
   
9. Consider a demand-paging system with the following time-measured 

utilizations: 
 

 CPU utilization 20% 
Paging disk 97.7% 
Other I/O devices 5%  

 

 Which (if any) of the following will probably improve CPU utilization? 
Explain your answer. 
a. Install a faster CPU. 
b. Install a bigger paging disk. 
c. Increase the degree of multiprogramming. 
d. Decrease the degree of multiprogramming. 
e. Install more main memory. 
f. Install a faster hard disk or multiple controllers with multiple hard disks. 
g. Add prepaging to the page fetch algorithms. 
h. Increase the page size.  
 

12%

 
 


