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Question 1

(a) Describe the main benefits and drawbacks of a non-deterministic MAC and provide an example of such layer 2 protocol. Explain the any disadvantage that could affect the performance of a networked multiplayer game.
(8 Marks)

(b) A network has been assigned an IP address of 203.5.10.0 and has 9 subnets with a maximum of 14 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) A computer game needs to reliably transfer large asset files across the Internet. Select an appropriate transport protocol and then: 

1. Show how packet numbering may be used to obtain the reliability required, and how the numbering sequence would be synchronised.

(Marks 10)

2. Describe how the protocol balances throughput against the error rate to obtain the best performance.

(Marks 6)

3. Explain any steps the protocol must take to ensure that all the data has been transferred on completion of file transmission.

(Marks 3) 

Provide appropriate protocol sequence diagrams.

(b) This networked game has a number of key stages. It starts in a game lobby during which the server advertises the games availability and allows players to elect to join the game. When all the players have joined, a number of game assets are downloaded to each player’s machine. The game running on the player’s machine signals to the server when it is ready, when all the players are ready the server creates avatars for them in the game level and then starts the game. The gameplay itself requires the players to run around the level, shoot at each other, leap between platforms and make quick avoidance movements. Suggest a software architecture that could be used for the development of this game and the appropriate network protocols for each stage.
(Marks 6) 

Question 3
A game company is working on an experimental game for a new game platform containing 3 main hardware devices: an audio generator, a graphics card and a network card.  They are developing 4 software components as part of a games engine (see Figure 1). The Audio Streaming Engine downloads sound files that are played throughout the game, while the Video Streaming Engine downloads cut scene videos. These components also transfer this data to the audio generator and graphics card. It is the responsibility of the game engine to co-ordinate the playback of the audio and video by interacting with both the audio generator and the graphics card. A separate Visual Effects Engine is also able to use the graphics card when more dynamic effects are required. 

A pre-emptive OS has been chosen since all the hardware devices use interrupts to provide the necessary real-time performance. Each of the software components is executed in its own thread. 

It is not possible for software components to simultaneously use the same hardware device, so mutexes and semaphores have been used to control access to each device.

Use this scenario, to answer the following questions:-

(a) Given the following information draw a diagram (Gantt Chart) showing the thread activity and indicate where resources are claimed and released. 
	Thread
	Priority
	Arrival Time

(in Cycles)
	Execution Duration

(in Cycles)
	

	Game Engine
	1 (high)
	0
	1
	Asks for Audio Generator at start

Release Audio Generator at end

	
	
	4
	1
	Asks for Graphics Card at start

Release Graphics Card at end

	Audio Streaming
	2
	1
	1
	Asks for Audio Generator at start

Release Audio Generator at end

	
	
	4
	1
	Asks for Network Card at start

Release Network Card at end

	Video Streaming
	3
	2
	4
	Asks for Graphics Card at start

Release Graphics Card at end

	Visual Effects
	4 (low)
	3
	2
	Asks for Graphics Card at start

Release Graphics Card at end


(Marks 7) 

(b) When the game runs, the company often find that the games graphics glitches because the game engine fails to gain access to the graphics card quickly enough. Identify a possible cause for this problem.









(Marks 5)
(c) Having run this game for a number of days, the company notice that it can freeze without warning. Describe a scenario that may result in this problem, and draw an appropriate diagram to illustrate the problem.

(Marks 7)

(d) Suggest an appropriate technique or method that could be used to prevent these problems arising.
(Marks 6)
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Figure 1: The Game Platform
Question 4

(a) A games company has found that its internet game is suffering considerable performance problems due the significant number of text data that must be downloaded during game play. Worse still, they have also found that a number of these text assets have been illegally copied and as a result the company have been forced to re-create them and re-release the game. Suggest modifications to the design of the game that could address the handling of these text assets, but be careful to explain concepts behind techniques you propose to use. 
(8 Marks)


The proposed solution will probably require the company to provide each player with a unique identifier that player would be expected to keep secret.
(5 Marks)
(b) Although the company appears to have applied you’re suggested solution, they notice that the performance is actually worse because the size of the data appears to be larger than it originally was. Clearly their implementation of your solution is flawed. Describe the error they have probably made.

(2 Marks)
(c) The company is also experiencing other performance problems e.g. they see objects moving in jerky motion when the client receives position updates from the server. Varying the rate of updates gives rise to performance problems. Discuss the cause of this.
(3 Marks)
Identify a technique they could use that could relieve some of the load by distributing some of game mechanics to the player’s computer, to solve these problems and describe it.
(7 Marks)
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