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1. Consider the following system snapshot using the data structures in the Banker’s algorithm, with resources A, B, C, and D, and processes P0 to P4. ( 25 marks )
	
	Allocation
	Maximum
	Available
	Need

	
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D

	
	
	
	
	
	
	
	
	
	
	
	
	 
	
	
	
	

	P0
	2
	0
	0
	1
	4
	3
	1
	2
	
	
	
	
	
	
	
	

	P1
	1
	0
	0
	0
	1
	3
	4
	0
	
	
	
	
	
	
	
	

	P2
	2
	2
	3
	3
	2
	2
	4
	4
	
	
	
	
	
	
	
	

	P3
	0
	5
	3
	2
	1
	5
	4
	2
	
	
	
	
	
	
	
	

	P4
	0
	1
	1
	3
	5
	4
	5
	3
	
	
	
	
	
	
	
	


a. How many resources of each type (A, B, C, D) are there? Explain how you know this. ( 4 marks )
b. Fill in the available vector as well as the current “Need” matrix (above). ( 9 marks )
c. Is the system currently in a safe state? Explain your answer by reference to the system state. Clearly show your work? ( 8 marks )
d. If a request from P4 arrives for additional resources of [
2, 1, 2, 0] can the resources be granted? Explain your answer by reference to the system state. ( 4 marks )
Mark:
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