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Ceng 334 
- Operating Systems (F. P. Genç)

Midterm 1
- 6’th May 2002

Duration
- 90 minutes

This is an open book exam. You may use your textbook and any notes you have. 

Collaboration, however, is not allowed. Read each question carefully and pace yourself.

 Please use a separate paper for each answer, using the back of page if necessary.

When answering the questions please be considerate.
Do not write anything which is not relevant to the question.
Do not write too much detail.

Question 1 (30 points)

a) 
(10 points) Consider a demand paging system with four physical memory frames and the following reference string over seven pages: 1, 2, 3, 4, 2, 1, 5, 6, 2, 1, 2, 3, 7, 6


Assuming that memory starts empty, how many page faults will occur and what will be the final contents of memory under the FIFO page replacement policy? 

b) 
(10 points) Answer the problem of part “a” for the LRU policy. Recall that the reference string is: 1, 2, 3, 4, 2, 1, 5, 6, 2, 1, 2, 3, 7, 6. 

c) 
(10 points) Answer the problem of part “a” for the MIN (i.e., optimal) policy. Recall that the reference string is: 1, 2, 3, 4, 2, 1, 5, 6, 2, 1, 2, 3, 7, 6. 

Question 2 (35 points)
One way to use contiguous allocation of the disk and not suffer from holes is to compact the disk every time a file is removed. Since all files are contiguous, copying a file requires a seek and rotational delay to read the file, followed by the transfer at full speed. Writing the file back requires the same work.  Assuming a seek time of 5 msec, a rotational delay of 4 msec, a transfer rate of 8 MB/sec, and an average file size of 8 KB, how long does it take to read a file into main memory then write it back to the disk at a new location? Using these numbers, how long would it take to compact half of a 16-GB disk?  Is it a good idea to re-compact after every file removal?
Question 3 (35 points)
A typical printed page of text contains 50 lines of 80 characters each. Imagine that a certain printer can print 6 pages/minutes and that the time to write a character to the printer’s output register is short it can be ignored. Does it make sense to run this printer using interrupt-driven I/O if each character printed requires an interrupt that takes 50 µsec all-in to service?
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