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SAMPLE PROBLEMS 
1. Consider a FAT-based (File Allocation Table) file system. Entries in the table are 16 

bits wide. A user wants to install a disk with 131072 512-byte sectors.  
a. What is a potential problem? 
 
 
b. Describe a solution to this problem and explain the trade-offs involved. 

 
 
2. Generally we’ve talked about each operating system component in isolation. This 

question asks you to think about ways in which they interoperate. For each pair of 
systems below, give a specific way that they interact (or that they could interact). 
Writing that the file system and I/O system interact because they both use the disk is 
not worth more than a point, and may be worth none. Writing that the file system and 
I/O system interact when they determine the mapping from logical blocks → physical 
blocks which impacts the size of file system structures, and the efficiency of the disk 
usage because larger logical blocks imply more internal fragmentation on the disk is a 
more complete answer. 
a. How does a demand paged, lazy loaded virtual memory system interact with the 

process scheduling and creation system? 
 
 

b. Name another way (not the example above) that the file system and the hard disk 
drivers in the I/O system interact. 
 

 
 
 
 
3. On some computer, the clock interrupt handler needs 2 msec (including context switch 

overhead) per clock tick to execute, and the clock runs at 75 Hz. What fraction of the 
CPU time is devoted to the clock? 

 
 
4. List the terms that best describe each of the following: 

a. Operating system code executed when an asynchronous device signals the CPU 
 
 

b. A type of disk arm scheduling policy 
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5. In class, we discussed copy-on-write for memory pages shared among multiple 

processes. We cannot apply this same concept blindly to process creation using Unix 
fork(), but instead are forced to copy some parts immediately while other parts can be 
delayed.  
a. Knowing the components of general processes, which parts must be copied 

immediately, and which parts can be delayed and copied-on-write? 
 
 
b. Why is copy-on-write potentially better than copying the entire process 

immediately upon creation? 
 

 
6. Briefly describe the steps taken to read a block of data from the disk to the memory 

using DMA controlled I/O. 
 

 
7. Explain what is symbolic link and list at least two of its drawbacks. 


