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

Midterm 1
- 8’th April 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 (35 points)

Five batch jobs A through E, arrive at a computer center at almost the same time. They have estimated running times of 10, 6, 2, 4, and 8 minutes. Their (externally determined) priorities are 3, 5, 2, 1, and 4, respectively, with 5 being the highest priority. For each of the following scheduling algorithms, determine the mean process turnaround time. Ignore process switching overhead.
a) Round robin

b) Priority scheduling

c) FIFO (run in order 10, 6, 2, 4, 8)

d) Shortest job first

For (a), assume that the system is multiprogrammed, and that each job gets its fair share of the CPU. For (b) through (d) assume that only one job at a time runs, until it finishes. All jobs are completely CPU bound.
Question 2 (30 points)
A system has four processes and five allocatable resources. The current allocation and maximum needs are as follows:  
	
	Allocated
	Maximum
	Available

	Process A
	1 0 2 1 1
	1 1 2 1 3
	0 0 x 1 1

	Process B
	2 0 1 1 0
	2 2 2 1 0
	

	Process C
	1 1 0 1 0
	2 1 3 1 0
	

	Process D
	1 1 1 1 0
	1 1 2 2 1
	


What is the smallest value of x for which this is a safe state?
Question 3 (35 points)

Show how counting semaphores (i.e., semaphores that can hold an arbitrary value) can be implemented using only binary semaphores and ordinary machine instructions.
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