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Instructions:

1)
Write all answers on the test booklet.

2)
Attempt all questions.

3)
Use point form where appropriate.

4)
No aids, dictionaries or other electronic devices are allowed.

5)
Calculators are permitted

6)
The test totals 50 marks. You have 70 minutes.
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	3
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	5
	5
	

	6
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	7
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	50
	


[2x4]
Q1: Answer any 5 (five) of the following. These may include definitions or simple problems, which require solutions. 


Be sure to mark the spirit of the answer and not pattern match my solution to the student’s

2 marks if they know what they are talking about

1 mark if they have a so so understanding

0 otherwise

a)  Translation Look Aside Buffer TLB:

This is a hardware cache used to look up a page reference in an inverted page table scheme.Storage of an array can be based on the cardinality of an array which is calculated by multiplying the size of the dimensions.

b) Spin Wait:Complexity Class, set of equations which describe the same class or order.

A process by which code (Process) will sit and wait constantly rechecking a variable for a status change. In effect this is a tight loop.
c) Monitor:

E.g.  Row Major

              Col1  Col2 Col1 Col2  Col1 Col2

A protected mechanism (code) by which mutual exclusion is guaranteed by only allowing 1 process to ever enter the code segment in a running state.

d) Memory Frame:

A page of physical memory.

triangular array where aij   0  i < j;

e) Segment :

A chunk of memory which is allocated by the program to contain, the code, stack, heap etc. Segments can be variable length and can contain their own security.

f) Process Control Block:

This is an information block which holds the state of the process (running, blocked etc). Contains context information as well as resource allocation information about the process.Algorithms which finish computation independent of problem size have an order of O(1), or constant time.  E.g. Hashing


Question 2:

[3]
a) Suppose we have processes P1 and P2. What are the disadvantages to running these processes in a single thread, and why?

Main disadvantage is that if 1 process is blocked waiting on a resource then the second process cannot execute, even though it has no blocks in place.

[4]
b) There are 4 conditions needed to achieve deadlock. What are they? Explain each.

Mutual Exclusion: Only one process may use a resource at one time

Hold and wait: Once a process has attained a resorce it will hang onto it and not give it up.

No preemption:  There is not provision to force a process to give up a resource

Circular Wait: A circular chain of requests exists, where by each process is waiting on another processes recources.

[4]
Question 3: Describe how an OS treats a process P based on Kernel Level Threads vs User Level Threads when a thread of P becomes blocked.

ULT: If a process becomes blocked in a ULT system the OS will block the entire process P, even though other threads within P can execute. This is because the OS will not have knowledge of the state of the threads of P.

KLT: The kernel has knowledge of each thread in P and thus when 1 becomes blocked, can choose to allow other threads to continue execution. This is because the knowledge of the threads is communicated to the OS at the kernel level.

Question 4: Suppose a resource R is defined to have a total of 3 units.

[2]
a)
Define and initialise a semaphore to represent this resource.



semaphore R=3;


[1]
b)
What kind of semaphore have you defined?



This is a counting semaphore.

[3]
c) Suppose Pi is a generalized process which may request a unit of R. Write the pseudo C code of the critical section of Pi.



semwait(X)



 critical section of code



semsignal(X)

[4]
d) From part c above, describe the conditions by which Pi may enter its critical section, the condition for a block, and the condition for a release of R and how that release affects other Pi.


When a semwait is executed, the variable X is decremented by 1. If X is >= 0 then a resource R is available, and thus Pi will enter the critical section. If X <0, the Pi enters a blocked state.


If at some point some Pi executes a semsignal(X), then X is incremented by 1, and exactly 1 resource will become available, allowing some process Pi to become unblocked and thus enter its critical section.

Question 5:

[5]
Consider the buddy system used for memory allocation to processes. If the OS has 512K of total memory to start, complete the memory map below indicating where in memory each process exists, given the following sequence of events. Be sure to indicate the size of the memory block allocated for each process
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Question 6:

Consider Dynamic memory partitioning as a scheme for allocating memory to processes. When a process P requests memory, the OS will respond by allocating exactly the amount requested by P. The memory is allocated from one of the various free blocks of memory, see figure to the right.

What are the advantages and disadvantages to using each of the 3 algorithms?

[2]
a) First Fit

1. Quickest

2. Will leave a larger chunk of memory at the end over the long run for larger programs

3. tends to not find the optimal block



[2] 
b) Best Fit

1. Will find the most optimal block

2. Slow since it must scan the entire memory



[2]
c) Next Fit

1. Quick, finds the first available block of memory from last allocation

2. Causes the memory to fragment quickly, thus leaving many small blocks

[2]
d) If non of the algorithms above finds a suitable portion of memory, what happens?

1. The OS will go through a compaction process, moving the processes to 1 end to create 1 large chunk of free memory.

2. There may not be sufficient memory even after compaction, thus the process will not be made ready, thus likely to be suspended.

Question 7: Given the following regarding the resource claims and allocations of 5 processes.

	Claim matrix C
	R1
	R2
	R3

	P1
	6
	2
	2

	P2
	4
	0
	1

	P3
	3
	2
	4

	P4
	2
	4
	4

	P5
	2
	2
	3

	Allocation

matrix A
	R1
	R2
	R3

	P1
	3
	1
	2

	P2
	3
	0
	0

	P3
	3
	1
	0

	P4
	1
	4
	1

	P5
	1
	0
	1


	C -  A
	R1
	R2
	R3

	P1
	3
	1
	0

	P2
	1
	0
	1

	P3
	0
	1
	4

	P4
	1
	0
	3

	P5
	1
	2
	2


[3]
a) Given the resource vector R below, complete V.

	Resource Vector R

	R1
	R2
	R3

	12
	7
	6

	Available Vector V

	R1
	R2
	R3

	1
	1
	2


What sequence of allocations will put this system into a safe state? Explain.

P2 will be allocated R1 and R3, this allows P2 to run to completion whereby it will release its resource. So V becomes 1 1 2, allowing either P1 or P4 to execute
If we choose P1 then V becomes 7 2 2

If we choose P4 then V becomes 5 1 4

either of these will allow P3 or P5 to execute

Note: that the above solution is different then that presented to the marker, If your solution follows this line of thinking then submit a challenge to your assigned grade.

[3]
b) Suppose R is changed as seen below, What effect will this have on the system? Explain.

	Resource Vector R

	R1
	R2
	R3

	12
	7
	4

	Available Vector V

	R1
	R2
	R3

	1
	1
	0


No allocation would allow these processes to continue to execute, thus the system is already in an unsafe state.

Memory 512k Total





P1 requests 45k





P2 requests 24k





P3 Requests 130k





P1 Finishes execution





P4 requests 20k
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1 mark for each correct memory map above.
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