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CSE 30341 Operating Systems: Module 3 Exam 

OPEN BOOK, OPEN NOTES, CLOSED ELECTRONIC SEARCHES 

INDIVIDUAL EFFORT  
Duration: 30 minutes 

Ockham's Razor principles (or Keep It Simple, Stupid: KISS principles) hold. Make no more 
assumptions than is needed; you only have 5 minutes per question. You may write your 
justification for your answer in the space below. I look at the argument to give partial credit. You can also 
use these argument to convince me in person that your answer was correct (using only the assumptions 
and arguments written by you in the answer). Football penalty rules do not apply to his exam, there will be 
no penalty for you in trying to convince me 

 
1) Consider a system consisting of four processes and a single resource. The current state of the max and 

allocated is max = [3 2 9 7] and allocated = [1 1 3 2]. What is the minimum number of units of the resources 
needed to be available for this state to be safe? 

 
 
 
 
 
 
 
 
2) True or False: The dining philosophers problem will always be deadlock free if we have a free-floating fork in 

the middle of the table that any philosopher can use (when the forks near them are being used). Assume that 
philosophers will not deadlock by waiting to pick up a fork from their neighbors when the free-floating fork is 
available. Explain your answer. 

 
 
 
 
 
 
 
 
3) In a system with virtual memory: suppose the OS gets a page fault. Briefly describe scenarios that might have 

caused this event to occur. 
 
 
 
 
 
 
 
 
4) Assume that you are monitoring the rate at which the pointer in the clock algorithm (which indicates the 

candidate page for replacement) moves. What does it mean, if the pointer is moving fast?  
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5) Answer Yes or No: The OS will flush a processes’ TLB entries during 

a. Process context switches: _____________ 
b. Kernel thread context switches: ______________ 
c. User thread context switches: ______________ 

 
 
 
 
 
 
 
 
6) Consider a demand-paging system with the following time-measured utilizations: 

CPU utilization: 20% 
Paging disk: 97.7% 
Other I/O devices: 5% 
Installing a faster CPU will 

a. Improve CPU utilization 
b. Decrease CPU utilization 
c. Will have no effect on CPU utilization at all 
d. Will improve CPU utilization iff the new CPU was at least faster by 488.6% 

 
 


