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	Question 
No
	Question
	Marks

	1(a)
	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
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	1(b)
	Detailed weighting list:
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	Marks

	
	For Supplier A:

Total Merits = 5×49% + 3×21% + 8×20% + 9×10% = 5.58

Total Costs = 120+80+50 = 250

Merits/£100 =  (4.48/250)×100 = 1.8


For Supplier B:

Total Merits = 7×49% + 4×21% + 1×20% + 8×10% = 5.27

Total Costs = 150+10+45 = 205

Merits/£100 =  (5.27/205) ×100 = 2.5


Hence supplier B is a better choice. 
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	1(c)
	· 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(a)
	
Before WiMax and Radio over Fibre came up, there was a trade-off between coverage and capacity in the wireless technologies. 

WLAN provides wireless access in the LAN domain, while satellite communication provides mobile facilities in the WAN domain. There was a lack of sustainable wireless technologies in the MAN domain.

As mobile communication systems seek to increase capacity, and wireless data systems seek to increase coverage, they will both move towards convergence.

Wireless in the MAN area need to provide both speed and coverage. Typical examples: WiMax, RoF.

	5

	2(b)
	

CS – Control Station
BS – Base Station

Capacity and speed are dramatically increased by the use of optical fibres. 

	5

	2(c)
	Simplified RAU Functions

· In narrowband communication systems and Wireless LANs, RF signal processing functions such as frequency up-conversion, carrier modulation, and multiplexing, are performed at the BS (Base Station) or the RAP (Radio Access Point), and immediately fed into the antenna.
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	· RoF makes it possible to centralise the RF signal processing functions in one shared location (headend), and then to use optical fibre, which offers low signal loss to distribute the RF signals to the RAUs.

Benefits:
· By doing so, RAUs are simplified significantly, as they only need to perform optoelectronic conversion and amplification functions.  

· The centralisation of RF signal processing functions enables equipment sharing, dynamic allocation of resources, and simplified system operation and maintenance.  


· RoF distribution systems can readily be used for indoor distribution of wireless signals of both mobile and data communication systems. 
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	2(d)
	Standards:
· IEEE 802.16
· World Interoperability for Microwave Access 
· The only wireless standard today that has the ability to deliver true broadband speeds and help make the vision of pervasive connectivity a reality. 
· Range – 30 miles from base station
· Speed – 70 Megabits per second

Scenario 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.
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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.
· 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.

Roadblock analysis:

· Although there is a huge demand for bandwidth and coverage, most users are content with the current applications.
· Service providers are still making vast profit out of the current wireless networks. 
· The two reasons above indicate no urgent needs for deploying WiMAX.
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	3(a)
	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 

Thin client – Advantages: 

· 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 

Thin client – disadvantages: 
· 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 
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	3(b)
	


A real-life example can be e-bay network. 

· Terminal server delivers applications to the clients.
·  Each user sees only its own session, which is managed transparently by the server operating system. 
·  In a client/server architecture, sometime a server can be a client of other servers.


In Three-Tier networks:


Tier 2 consists of Terminal Servers.
Tier 1: User interface
Tier 2: Logical process
Tier 3: Data storage
	3
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	3(c)
	
Deployment of Distributed Computing System

· The computers that are in a distributed system can be physically close together and connected by a local network, or they can be geographically distant and connected by a wide area network. 
· A distributed system can consist of any number of possible configurations, such as mainframes, personal computers, workstations, minicomputers, and so on. 
· The goal of distributed computing is to make such a network work as a single computer. 




In client/server architecture:
· Central server organizes jobs allocations.
· Clients basically don’t know each other’s progress.
In peer-to-peer architecture:
· Tasks on different machines have mutual dependencies and require interprocess communications.
· There is also a server which clients talk to via a logical hub.
· Data are delivered back to server as a batch job.



Examples in hardware field:
· By using multiple processors in the same machine, a computer can run separate processes and reach a higher level of efficiency than otherwise. 
· Many home computers now take advantage of multiprocessing, as well as a similar practice known as multi-threading, to achieve much higher speeds than their single-processor counterparts. 


Example in Software field:
· Bit Torrent downloading

Example in network field:
Internet is another recognizable example.
· To browse a webpage, many different computers make it happen. Each of them is assigned with a special role within the system.
· For instance, a home computer is used, to run the browser and to break down the information being sent, making it accessible to the end user. A server at your ISP acts as a gateway between your home computer and the greater Internet. These servers speak with computers that comprise the domain name system, to help decide which computers to talk to based on the URL the end user enters. In addition, each web page is hosted on another computer, etc…
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	4(a)
	There are different types of Single-Switch VLAN:
· Layer 1: port-based
· Layer 2: MAC-based
· Layer 3: IP-based
· Layer 4: Application-based

Layer 1: port-based

· Port-based VLANs
· Uses the physical layer port number on the front of the VLAN switch to assign computers to VLAN segments
· Network manager must know which computer is connected to which port
· Advantage
· Configuration is fairly straightforward


Layer 2: MAC-based
· MAC-based VLANs
· Uses the data link layer address to form the VLANs
· Advantage:
· Simpler to manage when computers are moved 
· NO configuration is needed


Layer 3: IP-based
· IP-based VLANs
· Uses the network layer address to form the VLANs
· Compared to Layer-2:
· Reduce the time spent reconfiguring the network 
· A bit slower at processing each message
· Advantage:
· Can manually input/change IP addresses
NO configuration is needed

Layer 4: Application-based

· Application-based VLANs
· Uses the type of application indicated by port number in the TCP packet in combination with the network layer addresses to form the VLAN groups
· Very complex process
· Network manager must decide on variety of different factors in forming the VLANs
· Advantage:
· Very precise allocation of network capacity
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	4(b)
	Flat Backbone:


Features: 
- 	entire LAN on the same subnet
- 	bridges (layer 2 devices) are slow compared with 	modern switches
	
Advantages: 
-	layer 2 switches/hubs less expensive than routing 
	switches
-	simpler to install – no subnet calculations
Disadvantages: 
-	one collision domain – one change could affect 	everyone; 
-	restrictive management of individual users/depts.
	possible to run out of IP addresses

Hierarchical Backbone:
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	Features: 
-	each part of the LAN can be on a 	separate TCP/IP subnet
-	routers can be replaced by gateways to 	allow different protocols to operate
Advantages: 
-	each segment (subnet) can be 	independently managed;
-	heterogeneous (multi-vendor) solutions 	could be utilised
Disadvantages: 
-	Cost of routers/gateways


Collapsed Backbone which is the most commonly used one. 


Features:
-	operate at either layer-2 with layer-2 switches or at layer 3 with 	routing switches;
-	thus can operate as flat or hierarchical structures;
	
Advantages: 
-	performance is improved – due to each switch being a separate 	point-to-point circuit; the switch enables simultaneous access, 	so that several LANs can send messages to other LANs at the 	same time;
-	far fewer networking devices in the network; above diagram 	shows that one switch replaces six routers; this reduces costs 	and greatly simplifies network management.
Disadvantages: 
-	they use more cable (the cable must be run longer 	distances)
-	if the central switch fails, so does the entire backbone 	network 
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	4(c)
	Collapsed backbone architecture is used.

Note that for Student Union and Business Library, both switch and bridge can be used for the extension, as long as it complies with the VLAN design later on.





To design two VLANs, the key parts are switch 1 and switch 3.

Make sure Student Union is not in any of the VLANs.

Further details are in next page.

The drawing doesn’t have to match exactly to gain the marks.
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