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Operating Systems

1. A Symmetrical MultiProcessing (SMP) is commonly available on high-end desktop computers. Typically, these consist of 2 to 4 CPUs sharing a common memory and which run threads from a common ready queue. In order to explore the practical limits of the number of CPUs that can be efficiently used, answer the following questions:

a. Obviously memory contention will be a limiting factor. Suggest several hardware solutions to this problem.

b. The kernel of the operating system must be written to support SMP. Explain why this is true.

c. Must the application software be rewritten to run in a SMP environment? Explain your answer.

d. Give another practical limitation to increasing the number of processors and justify your choice.

2. Consider a file system where the free space list has been destroyed. Describe how you would recover the free space list in the following cases (if it is not possible to rebuild the free space list, explain why). Also give the complexity of your solution.

a. Contiguous storage

b. Linked list
Since there are multiple possible implementations you are only required to answer for one implementation but you must state what implementation that is.

3. Assume that we have a demand-paged memory. The page table is held in registers. It takes 8 milliseconds to service a page fault if an empty frame is available or if the replaced page is not modified and 20 milliseconds if the replaced page is modified. Memory access is 80 nanoseconds. Assume that the page to be replaced is modified 60% of the time. What is the maximum acceptable page-fault rate for an effective access time of no more that 140 nanoseconds?

4. Show through an example that if the wait and signal operations are not executed atomically, mutual exclusion may be violated.

