Cosc 2P13

Assignment 1

(Due February 10th Noon, Late Date February 13th Noon.)

Question 1: Consider Figure 1.1 page 9 of our text book. Assume the following code is in memory. Assume R1 and R2 are general purpose registers. PC = 100. 

	Address
	Contents
	Comments

	
	
	

	100
	LDR R1, (200)
	Load contents of 200 into R1

	101
	LDR R2, (201)
	Load contents of 201 into R2

	102
	ADD R1,R2
	R1 = R1 + R2

	103
	PUT (300), R1
	Send R1 to i/o device 300

	104
	
	

	105
	
	

	
	
	

	
	
	

	200
	5
	

	201
	6
	

	300
	
	Integer output to some device.


Write a detail description of how this program is executed based on the initial starting location PC = 100 through location 103. For each mnemonic write the micro code which facilitates the assembly level instruction with respect to Fig 1.1. That is for each line of code, several micro steps must take place, what are they?

Question 2: Why are interrupts an important development with respect to CPU utilization?

Question 3: Consider an OS which accepts System Calls. These relate to the duel mode operations by the application and the kernel. What is the process by which System Calls are made in this context? Give an example of a system call showing the effects to the OS, explaining how the action is done at the primitive level?

Question 4: Why is it insufficient to just toggle the mode when a system call is made?

Question 5: The PCB consists of the PID, Process State Information and Process Control Information. For each of the above, expand and exemplify each section. What is each used for and what is contained within those sections and why?

Question 6: Consider the diagram 3.9b. Each arrow lists the generalized events for which a state transition can occur. For each arrow provide a list of conditions which result in a state transition. E.g. Release, a process may be released for the following reasons xyz and for each of these reasons the following conditions need to be met.

Question 7: What are the primary differences between a thread and a process?

Question 8: All threads of a process in a ULT system can be blocked if one of those threads makes a system call. Why?

Question 9:  A monitor will synchronize with condition variable controlled by a signal(V) and wait(V). Consider a scheme where a single primitive waitUnil(V), had a Boolean predicate as its variable. E.g. waitUnit(x<0),  or waitUnit(a+b<c). This would eliminate the signal(V) primitive. Would this scheme work? Why or Why Not? Explain fully. Consider an implementation using the consumer and producer problem.

Question 10: Consider the following processes, where all variables are undefined at the start.

P1: 
a=2


b=4

P2:
c=a+b

P3:
b=a

What are the variable dependencies?

What is the race condition?

Using semaphores, write 3 procedures (one for each process) ensuring no race condition is possible. 

Marking Scheme

Marks will be awarded for completeness and demonstration of understanding of the material. It is important that you show fully your knowledge when providing solutions. Quality if solutions are considered when awarding marks.

Submission:

Submission is to be word processed. A printed copy is to be placed in a 9x12” envelope with a departmental cover page as per departmental policies. Submissions are to be placed in the assignment hand in box before the deadlines indicated at the top of the assignment.

