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Network Multiplayer Games
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answer THREE OUT OF FOUR questions
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[bookmark: _GoBack]ANSWER THREE QUESTIONS

Question 1

(a) Describe the encoding scheme used by Ethernet and show how this scheme can be used to encode the following ASCII number sequence:-

“45”

                 [image: ]
	Figure 1. The ASCII Table

 (14 Marks)

(b) Explain the terms physical topology and logical topology, and how these apply to the Ethernet protocol. 
(5 Marks)

(c) When running networked games on an Ethernet LAN, the packet latency and the number of retransmissions is seen to increase as more players join the game. Describe the probable cause of the problem and suggest a suitable solution.

(6 Marks)

Question 2

(a) The main fields of interest in an IP packet header are the protocol, source address and destination address fields. Describe the relevance of these fields in the IP protocol, including in your answer a discussion of the address classes and the network mask.
(Marks 14) 

(b) A 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 including images, models and sound files. The game running on the player’s machine signals to the server when it is ready, and when all the players are ready the server creates avatars for them in the game level then starts the game. The gameplay itself requires the players to run around the level, shoot at each other, leaping between platforms and make quick avoidance movements. Select the network protocol(s) that could be used to implement the game and justify your choice(s) with reference to the game requirements.
(Marks 6) 

(c) Figure 1 shows a simple network connecting User A to User B. Assuming that User A wishes to send an IP packet to User B, complete the routing tables required and explain how routing tables are constructed and searched. You may assume the network is not subnetted.


[bookmark: _Ref412466217]Figure 1 Routing Example

											(Marks 5)

Question 3

A games company is developing a multithreaded network game (Figure 2). The current design has a core “game” thread into which messages and commands are fed using two separate queues. 



[bookmark: _Ref412452794]Figure 2 The Multithreaded Game

Commands are produced by a “management” thread, which regularly produces a “heart beat” command that is used to synchronize both threads. The command queue is controlled by semaphores, so that the “game” thread must wait and consume each command when it arrives. A maximum of 15 commands may be queued for processing. Messages are added by a number of “player” threads, and neither these nor the “game” thread ever block on the message queue. Whenever a command is received, the “game” thread executes all the messages currently added to the message queue. The “heart beat” command is simply used ensure the message queue regularly gets processed by the “game” thread. 

(a) Describe the concept of a semaphore and its use.
(Marks 5)

(b) Describe the concept of a critical section and the type of problem they solve

(Marks 5)

(c) In the game described above, explain how the queuing process might be implemented using 
(i) semaphores							(Marks 10)
(ii) and critical sections						(Marks 5)



Question 4
(a) Explain the difference between non-reentrant and reentrant functions, include a discussion of the term race condition and give an example of a non-reentrant function, in pseudo code, that demonstrates the problem
(8 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 R3

	P2
	R1 and R2

	P3
	R2 and R3

	P4
	R2

	
	

	Resources
	Instances of Resource

	R1
	1

	R2
	2

	R3
	1



Determine if deadlock is possible.
										(5 Marks)

(d) Given the following IP addresses, identify the subnet, the subnet mask, number of allowed hosts and the number of possible subnets.
195.20.2.161
195.20.2.162
195.20.2.190

(7 Marks)
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