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ANSWER THREE QUESTIONS OUT OF FOUR


Question 1

(a) Suggest approaches that could be used to minimise the amount of game data that needs to be sent in a networked multiplayer game.
(5 Marks)

(b) Describe a technique that could be used to improve the responsiveness of the game by offloading aspects of the game from the server to the client. In your answer consider the question of balancing consistency and responsiveness to increase performance while maintaining synchronization of game state between client and server. For example, the position of the player in the client and the server will always differ but there are techniques to reduce this problem. In your answer include:

(i) An explanation of the importance of consistency and responsiveness in games  

(5 Marks)

(ii) An evaluation of the trade-off between the consistency and responsiveness

(2 Marks)

(iii) A description of a technique for improving client responsiveness

(8 Marks)

(iv) A description of methods that can aid in balancing the two competing requirements

(5 Marks)


Question 2

(a) Briefly describe the term broadcast domain and explain why routers are required to subdivide this domain. 
(8 Marks)

(b) A network has been assigned an IP address of 215.5.10.0 and has 8 subnets with a maximum of 10 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 3

(a) Describe the concept of a critical section and its use.

(5 Marks)

(b) Describe the concept of a semaphore and its use.

(5 Marks)

(c) Figure 1 shows a multithreaded game with multiple clients sending messages to the servers input queue.


 
Figure 1 The Multithreaded Game

(i) Assuming that this is a real-time game that requires maximum throughput and each thread can process just one message. Furthermore, there is no order in which the messages need to be processed and any free thread should process the next message waiting on the queue. Threads continue to execute when no messages are in the input queue i.e. they are never blocked. Describe a technique that could be used to achieve this. Provide pseudocode.
(4 Marks)

(ii) Assume the same scenario but now the input thread is constrained so that it can only store N messages on the Q. In addition, the threads reading from the queue should wait for incoming messages. Describe a new technique that will achieve the same result. Provide pseudocode.
(11 Marks)




Question 4

(a) Figure 2 shows the protocol sequence diagram for a transport protocol being used between a client and a server. 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.
 										(10 Marks)

(b) 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)
 [image: ]
Figure 2. The Protocol Sequence Diagram
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