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

Midterm 1
- 9’th April 2003
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)

In a batch processing environment (no multiprogramming), assume no I/O or memory constraints.  Jobs are scheduled without preemption according to which job has the highest (greatest) priority value, dynamically determined as



 priority := (time waiting + run time)  / run time

with run time  a value from the “Run Time” column in the table below.  The value of time waiting for a job is how long the job has been in the system.

Complete the following table, where Tj  and Wj are the turnaround time and wait time respectively for each job as defined in class. 

	Job
	Arrives
	Run Time
	Finish
	Ti
	Wi

	1
	0.0
	20.0
	
	
	

	2
	17.0
	10.0
	
	
	

	3
	19
	1.0
	
	
	

	4
	20.5
	10.0
	
	
	


Also determine the average turnaround time and the average wait time
Question 2 (35 points)
Consider a machine instruction X defined as follows:

X(var int a, b, c):  if ( b == c ) c := a else b := c end
Using X, give a busy wait solution to the critical section problem that guarantees mutual exclusion and avoids blocking. Your solution need not avoid starvation.

Question 3 (30 points)

The following data structures describe the current state of a system with six processes and four resource types. Determine whether deadlock exists. If so, list the processes which are deadlocked. If not, give a sequence in which the processes can be serviced.

	ALLOCATED
	
	
	REQUESTED

	
	R1
	R2
	R3
	R4
	
	
	
	R1
	R2
	R3
	R4

	P1
	0
	3
	0
	2
	
	
	P1
	2
	0
	1
	0

	P2
	0
	0
	0
	2
	
	
	P2
	0
	2
	2
	0

	P3
	0
	2
	0
	0
	
	
	P3
	0
	1
	0
	0

	P4
	2
	0
	3
	0
	
	
	P4
	0
	0
	0
	4

	P5
	1
	0
	0
	0
	
	
	P5
	0
	0
	0
	0

	P6
	0
	0
	0
	1
	
	
	P6
	1
	2
	0
	2


	AVAILABLE

	R1
	R2
	R3
	R4

	0
	1
	2
	0
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