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1. (10%) Compare the performance of C-SCAN and SCAN scheduling, assuming a uniform distribution of requests. Consider the average response time (the time between the arrival of a request and the completion of that request’s service), the variation in response time, and the effective bandwidth. How does performance depend on the relative sizes of seek time and rotational latency? 

2. (10%) Please explain below terms briefly (a) user mode, (b) kernel mode (also called monitor mode, supervisor mode, system mode, or privileged mode), (c) Please describe why we need two modes and when the mode is changed. 
3. (15%) Consider a failure that occurs during two-phase commit for a transaction. For each possible failure, explain how two-phase commit ensures transaction atomicity despite the failure. 

4. (10%) Distinguish between progressive download and real-time streaming. 

5. (10%) Demonstrate that monitors and semaphores are equivalent insofar as they can be used to implement the same types of synchronization problems. 

6. (10%) Suppose that your replacement policy (in a paged system) is to examine each page regularly and to discarding that page if it has not been used since the last examination. What would you gain and what would you lose by using this policy rather than LRU or second-chance replacement? 

7. (10%) What are the advantages and disadvantages of supporting memory-mapped I/O to device control registers? 

8. (5%) What is the need-to-know principle? Why is it important for a protection system to adhere to this principle? 

9. (10%) Consider a system consisting of m resources of the same type, being shared by n processes. Resources can be requested and released by processes only one at a time. Show that the system is deadlock free if the following two conditions hold: 
a. The maximum need of each process is between 1 and m resources

b. The sum of all maximum needs is less than m + n
10. (10%) Distinguish between the client–server and peer-to-peer models of distributed systems. 
