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	1(b)
	




The number of wavelengths required is .

Note that N is equal to 5, not 4, because it is not an independent ring. 
Based on 1(a), there needs to be a point to connect to the core network, so 4+1 =5.

Suggested allocations:



Network structure proposal:
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	1 (c)
	
Three bodies:

· ITU-T (International Telecommunication Union – Telecom Sector)
· IETF (Internet Engineering Task Force)
· OIF (Optical Internetworking Forum)

Output of three bodies:



The three bodies all attempt to optimize optical network configurations in the sense of competing with each other; however, as they are focusing on different aspects of optical networks, they are also complimentary to each other. 
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	2 (a)
	The trend is to use switches and routers to evolve from shared-media networks to switched networks. This evolution normally extends over four phases.

Phase 1 – Using Switches for bandwidth allocation 

· In phase 1, network designers retain their hubs and routers, but insert a LAN switch to enhance performance.
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	Phase 2 – Adding high speed backbone technology and routing between switches



Phase 3 – Distributing routers between high speed core and LAN switches




Phase 4 – End-to-End switching with VLAN and multi-layer switching capability
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	2(b)
	
· Unmanaged Switches: cheap; suitable for home or small office; no management software.
· Managed Switches: expensive; suitable for large organizational LAN; supplied with management software.


One of the key differences between two types of switches is the issue of redundancy.

Take this diagram as an example. If A sends out a broadcast packet to the network, unmanaged switches would create dead loop between link 1 and link2, while managed switches would use one link for primary data transmission and the other link on standby. 
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	2(c)
	Thin client is also called Lean Client. Opposite to Thick Client (or Fat Client).

Thin client:
·  A client computer or client software in client-server architecture networks
·  Depends on the server for processing activities
·  Focuses on conveying input and output between the user and the remote server. 
Fat client
·  Does as much processing as possible
·  Only passes data to the server for communications and storage purposes 

Advantages of Thin Client
· Centralised application administration
· Rapid and easy deployment
· Old, low-power hardware can be used
· Slow/dial-up lines can be used
· Low intrusion on personal machines
· Improved virus control
· Popular in schools. Less worry for the machine damage
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	Disadvantages of Thin Client
· Needs super-high-performance central server
· Some software runs very poorly in TS environment
· Some software may not run at all
· Some functionality may require add-on  expensive 

	2

	3(a)
	Functions of SNMP:
· Configure remote devices. Configuration information can be sent to each networked host from the management system. 
· Monitor network performance. Tracks the speed of processing and network throughput, and collects information about the success of data transmissions. 
· Detect network faults or inappropriate access. Alarms can be triggered when certain events occur (e.g. shutdown, reboot, link failure, inappropriate access, etc). The device then forwards an event message to the management system. 
· Audit network usage. Both overall network usage for group access, and usage for specific devices and services can be monitored.

Advantages of using SNMP
· Standardized
· universally supported
· extendible
· portable
· allows distributed management access
· lightweight protocol
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	3(b)
	Need for WiMAX:
· Generally in wireless communication systems there is a trade off between coverage and capacity. As mobile communication systems seek to increase capacity, and wireless data systems seek to increase coverage, they will both move towards convergence.
· WiMAX is the only wireless standard today that has the ability to deliver true broadband speeds and help make the vision of pervasive connectivity a reality.

Possible scenarios for deploying WiMax service:

Senario 1:
· Consider a scenario where a WiMax-enabled computer is 10 miles away from the WiMax base station. A special encryption code is given to computer to gain access to base station.The base station would beam data from the Internet required for the computer at speeds potentially higher than today's cable modems. 
	2
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	Scenario 2:
· The user would pay the provider monthly fee for using the service. The cost for this service could be much lower than current high-speed Internet-subscription fees because the provider never had to run cables.

Scenario 3:
· The WiMAX protocol is designed to accommodate several different methods of data transmission, one of which is Voice Over Internet Protocol (VoIP). If WiMAX-compatible computers become very common, the use of VoIP could increase dramatically. Almost anyone with a laptop could make VoIP calls.
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2

	3(c)
	Acceptable performance:
ETE =  =9.2ms

Best performance:
ETE =  =1.8ms

	2


2

	3(d)
	Detailed weighting list:


For Supplier A:

Total Merits = 4×43% + 5×18% + 7×30% + 9×10% = 5.62
Total Costs = 400+280+150 = 830
Merits/£1000 =  ×1000 = 6.77

For Supplier B:
Total Merits = 5×43% + 7×18% + 6×30% + 8×10% = 6.01
Total Costs = 550+200+120 = 870
Merits/£1000 =  ×1000 = 6.91


Hence supplier B is a better choice. 
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	4(a)
	
(Below are only results, but the students will need to demonstrate the actual calculation process)

Four subnet bits.

The company can have 24=16 subnets. 

With each subnet, 212-2=4094 hosts can be accommodated.

	Subnets
	Host Start Address
	Host End Address

	173.15.0.0
	173.15.0.1
	173.15.15.254

	173.15.16.0
	173.15.16.1
	173.15.31.254

	173.15.32.0
	173.15.32.1
	173.15.47.254

	173.15.48.0
	173.15.48.1
	173.15.63.254

	173.15.64.0
	173.15.64.1
	173.15.79.254

	173.15.80.0
	173.15.80.1
	173.15.95.254

	173.15.96.0
	173.15.96.1
	173.15.111.254

	173.15.112.0
	173.15.112.1
	173.15.127.254

	173.15.128.0
	173.15.128.1
	173.15.143.254

	173.15.144.0
	173.15.144.1
	173.15.159.254

	173.15.160.0
	173.15.160.1
	173.15.175.254

	173.15.176.0
	173.15.176.1
	173.15.191.254

	173.15.192.0
	173.15.192.1
	173.15.207.254

	173.15.208.0
	173.15.208.1
	173.15.223.254

	173.15.224.0
	173.15.224.1
	173.15.239.254

	173.15.240.0
	173.15.240.1
	173.15.255.254




With the given topology, there are 7 subnets totally. 

So the subnet mask that should be used is 255.255.224.0

255.255.196.0 wouldn’t have enough subnets.
255.255.240.0 is a waste.
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	4(b)
	Why Ethernet win?
· Ethernet has been the most successful LAN technology largely because of its simplicity of implementation compared to other technologies. 
· Ethernet has also been successful because of its flexibility that has evolved to meet changing needs and media capabilities 

Extended discussion of reasons for Ethernet’s success
· Failure modes
· Token rings – network unusable
· Ethernet – node detached
· Good performance in common case
· Volume  lower cost  higher volume ….
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	· Adaptable
· To higher bandwidths (vs. FDDI)
· To switching (vs. ATM)
· Completely distributed, easy to maintain/administer Easy incremental deployment
· Cheap cabling, etc

CSMA/CA (Carrier Sense Multiplexing Access/Collision Avoidance) is an improved version of CSMA/CD (Carrier Sense Multiplexing Access/Collision Detection), which is used in LAN technologies such as Ethernet and Wireless LAN. 

· In Ethernet, the standard is IEEE802.3
· In Wireless LAN, the standards is IEEE802.11
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