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Question 1

(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 200.5.10.0 and has 12 subnets with a maximum of 9 host computers 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 2
(a) Figure 1 shows the protocol sequence diagram for a transport protocol being used between a client and a server. Explain the benefits and drawbacks of this protocol, while justifying its use in multiplayer games.
 

(9 Marks)

(b) Given you are required to use this protocol, what additional features might you implement in the game to provide additional reliability? In your answer, consider how you might prevent data being lost or incorrectly ordered.
 (8 Marks)

(c) A multiplayer game exchanges the data for the levels using large ASCII text streams. You may assume that these streams contain large runs of identical characters producing sufficient redundancy to more than compensate for the processing time required. Describe a method by which this data be more efficiently transmitted from the server to the client. Illustrate your answer with an example of some text and the process by which it is converted to a more efficient form for transmission.
(8 Marks)
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Figure 1. The Protocol Sequence Diagram
Question 3
(a) A game has 4 threads of different priorities executing in a pre-emptive OS. Given the following information draw a diagram showing the thread activity (Gantt Chart).
	Thread
	Priority
	Arrival Time

(in Cycles)
	Execution Duration

(in Cycles)

	A
	4 (low)
	0
	7

	B
	3
	8
	5

	C
	2
	2
	4

	D
	1 (high)
	6
	4


For how long does the least significant thread have to execute until it completes?











(5 Marks)

(b) A game has 4 threads of different priorities executing in a pre-emptive OS and sharing a resource protected by a mutex. Given the following information draw a diagram showing the thread activity (Gantt Chart). 

	Thread
	Priority
	Arrival Time

(in Cycles)
	Execution Duration

(in Cycles)
	

	A
	4 (low)
	0
	6
	Claims mutex after 1 cycle of execution

Releases mutex on completion

	B
	3
	3
	4
	Never claims mutex

	C
	2
	9
	5
	Claims mutex after 3 cycles of execution

Releases mutex on completion

	D
	1 (high)
	5
	3
	Claims mutex after 2 cycles of execution

Releases mutex on completion


Calculate the total execution time for each thread and draw any relevant conclusions.
(12 Marks)
(c) Explain the difference between non-reentrant and reentrant functions, include a discussion of the term race condition and an example of (in pseudo code) of a non-reentrant function that demonstrates the problem.
(8 Marks)
Question 4

(a) A games company wishes to convert a game into a networked multiplayer game. However, they wish to ensure that the balance between consistency and responsiveness is correct. Explain the importance of these two factors.
(6 Marks)

(b) Explain the terms interpolation and extrapolation in relation to networked multiplayer games.

(6 Marks)

(c) One solution the company are particularly interested in is keeping as much processing as possible on the individual player’s machine rather than the server, and they are looking to predict the motion of objects instead of receiving server updates every time an object moves. 
Justify the use of predictive methods.

(2 Marks)
Identify a technique they could use and describe it.
(7 Marks)

Explain how to compensate for drift, which is an inevitable consequence of predicting position.
(4 Marks)
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