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INSTRUCTIONS TO CANDIDATES:

Answer any three questions. All questions carry equal marks. 
Only basic calculators are permitted in the exam. Scientific calculators are strictly prohibited. 

QUESTION ONE
(a) A national telecom carrier company is about to design a large area optical network that spans the entire country. The network engineers have suggested a design that divided the network infrastructure along the three sections of optical networks. Name these three sections and explain their functions and intelligence. Suggest a topology each section should use and explain your reasons.
(10 marks)

(b) The regional optical network provides add/drop service for the customers. For simplicity and cost effectiveness, the company has decided to deploy a static routing network in the regional area to connect customers to the backbone network. If there are four customer sites that need to be connected to this service, propose a wavelength allocation solution for the implementation of the full-interconnection WDM ring network. 
(8 marks)

(c) Name the three bodies that define optical network standardizations and recommendations. Produce coherent arguments to debate whether they are competing with or complementing each other. 
(7 marks)

QUESTION TWO 
(a) A successful campus switched internetworking solution must combine the benefits of both routers and switches in every part of the network. Propose a flexible evolution path from shared-media networking to switched internetworks. Diagrams can be used to aid the discussion.
(10 marks)

(b) Compare the functionalities of unmanaged switch and managed switch. Use examples if necessary in order to explain the implications. 
(7 marks)

(c) In network design and deployment, workstations can be implemented either as fat clients or thin clients. Compare the differences between these two types of infrastructures, and outline the advantages and disadvantages of using thin clients.
(8 marks)

QUESTION THREE
(a) Explain the functions of SNMP protocol. Also list the advantages of using SNMP to manage a network environment. 
(6 marks)

(b) The trend of the emerging network technologies drives the study of network management to go forward. Take WiMAX as an example; firstly explain the need for this technology; secondly discuss three possible scenarios for the future WiMAX service deployment. 
(10 marks)

(c) A company is hosting a MP3 music downloading website. Statistical surveys have shown that internet users will start to lose interests if a music file is not downloaded after 60 seconds; and after 5 minutes if the file is still not downloaded, most users will give up and transfer to another website. Hence the company has to demand its ISP to maintain their service at a certain level, in order to meet customers’ needs. The average size of music file is 4MB. Calculate what range of ETE delay the network should have if it is to maintain an acceptable performance. Then calculate what range the ETE delay should be kept if the network is to achieve the best performance.

(4 marks)

(d) The company needs to purchase a new router. There are two suppliers to choose from. The company has put forward a checklist of the specifications that are concerned (see Table 1). The IT consultancy team have created a weighted ranking list for the evaluation of the products (see Table 2). Evaluate two suppliers’ products by producing a technical merit figure in terms of points/£1000 and hence make a recommendation. The answer needs to include the calculation process.
Table 1. Checklist of Specifications

	
	Supplier A
	Supplier B

	
	Merit
	Cost
	Merit
	Cost

	Hardware
	Ports
	4
	£400
	5
	£550

	
	Memory
	5
	
	7
	

	Extended Protocols
	7
	£280
	6
	£200

	Support
	9
	£150
	8
	£120


Table 2. Weighting List

	Hardware
	Extended Protocols
	Support

	60%
	30%
	10%

	Ports
	Memory
	
	

	70%
	30%
	
	


(5 marks)

QUESTION FOUR 

(a) IP address is one of the most important resources that need to be managed in the networks. A company has purchased a class B network address 173.15.0.0. Given that the routers the company owns support all 1 and all 0 subnet bits, answer the following questions.

· If using subnet mask 255.255.240.0, make the following calculations. The answers should include the calculation process.

· How many subnets can the company have?

· How many hosts can be accommodated inside each subnet?

· Give the range for the host IP address of each subnet
(10 marks)

· If this company needs to deploy a network as shown below, suggest what kind of subnet mask should be used, and explain why.
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                                                                                                  (5 marks)

(b) Among all the LAN technologies, Ethernet occupies about 85% of the market. Explain why Ethernet has been so successful. Also analyze the rationality of the CSMA/CA protocol that is being used in both wired and wireless LAN technologies, as well as its associated standards.

 (10 marks)
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