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Question 1

(a) Figure 1 shows the state diagram for a transport protocol. 
1. Identify the process used to before data can be transferred. Show how the packet numbering system ensures data is not lost when transmission errors occur and the method used by both network nodes to synchronize the numbering to begin with.
(Marks 6)

2. When data is being transferred, the error rate varies as network conditions change and acknowledgments are used to spot these errors. Discuss how this protocol tries to balance the performance to obtain the best data and error rates.
(Marks 7)

3. Having sent the data, the nodes must complete the transfer and reset themselves to start again, explain how and why they must do this.

(Marks 2) 
Provide appropriate protocol sequence diagrams.
(b)  Evaluate the protocols benefits and drawbacks in the context of multiplayer gaming, including performance and resource issues. 
(Marks 6)

(c) Describe the types of games that might use this protocol and typical scenarios where it might be applied in all game types.

(Marks 4)
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Figure 1. The State Diagram
Question 2
(a) Briefly describe the term collision domain and explain the effect a collision domain has on a networks performance e.g. during a multiplayer game session with a large number of players. Identify the networking device(s) that can be used to prevent these performance problems.
(8 Marks)
(b) A network has been assigned an IP address of 194.10.10.0 and has 6 subnets with a maximum of 20 clients on any subnet. Explain how subnetting works and subnet the network to obtain the subnets. For the first three subnets calculate the range of available IP addresses. Clearly show the calculations you have made at each step.

(17 Marks)
Question 3
(a) A games company is about to build a new games console is considering the best type of operating system they should use, specifically whether they should use a preemptive or non-preemptive kernel. They also believe that the kernel should be able to support priority based scheduling and round robin scheduling for threads of equal priority.

Evaluate these kernel choices and give examples of the potential benefits and drawbacks of these options. Illustrate your answer with appropriate diagrams.










(15 Marks)

(b) A game has a number of threads many with different priorities, however often a critical thread is blocked for a significant period of time by a lower priority task. Discuss a potential cause of this problem including an appropriate diagram. In addition, suggest a modification that could be made to the kernel to prevent this problem.
(10 Marks)
Question 4

(a) A multiplayer games contains two threads, one receives messages over the network that contain updates on the players positions and passes them to the second thread which reads each message to move each players character in the virtual world. Since these messages are received quite quickly they cannot be handled immediately and must be stored for the second thread to read when it is ready. Explain how the buffers containing these messages can be safely processed by both threads. 
(15 Marks)

b) Deadlock can only arise if four specific conditions hold simultaneously, explain these conditions and how together they give rise to deadlock.

(5 Marks)

c) Draw a resource allocation graph for the following processes and resources:

	Processes
	Resources Used

	P1
	R1 and R2

	P2
	R1 and R2

	P3
	R1 and R3

	P4
	R1 and R3

	
	

	Resources
	Instances of Resource

	R1
	1

	R2
	2

	R3
	1


Determine if deadlock is possible.

(5 Marks)
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