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No additional marks will be given for a 6th answer
All questions are to be answered on the question paper in the space given. 

The back of the question paper should be used for rough work only.

Point format answers should be given.

1. (a) Compare and contrast the cable and fibre networks used to provide broadband access to residential customers.

	Cable Network 
	Fibre, Passive Optical Network

	Similarities Point format answer
Two way
Upstream slower than downstream

Shared bandwidth among all customer


	Differences. Point format answer
Lower data rate
Corrodes and hence needs more maintenance

Already installed in N Amer


	Higher data rate

Lower energy consumption

Needs installing at significant cost

Suited to new residential neighbourhoods


(b) In what ways can the Internet Protocol, IP, optimize the route taken when you access a web server in Australia?
Point format answer
Optimization done only within an AS (part of the Internet operated by one company)
Can Optimize:


Shortest geographical distance


Most reliable route (least packet loss)


Least delay


Least cost


Least congested route

(see PPT for others)
(c) A small company with 10 employees has just been set up to provide consulting services to the Government of Canada. They need to choose between cloud computing and purchasing their own software. List the advantages of each.

	Advantages of cloud computing
	Advantages of purchasing software

	Point format answer
Reduces hardware capital costs

Hardware is leased when needed

Reduces software capital costs

Software is leased when needed

Can get increased computing power, additional software directly you need it as the business expands.

No need to plan capital purchases in advance

No delay for purchasing software 

	Point format answer
More secure to have your own server under your own control

Can operate software offline, when no internet access available, e.g. air travel




(d) Give two examples of how virtual worlds can be used in business

Point format answer
Collaboration; business discussion
Training; (nursing, firefighting)
(e) Give an example of a wiki that are used in business other than an information repository like Wikipedia.

Point format answer
Discussion forum
Project management

Only one answer needed

2. (a) A cloud computing service provider is setting up a new data centre. What are the advantages of locating it in Kelowna, BC instead of locating it in San Francisco, CA?
Point format answer
Away from earthquake zone
Can use hydro power hence less GHGs, may be able to obtain carbon credits

Can use outside air for cooling in winter
Away from Patriot Act. Paper trail if US govt requires access

Provincial grants for creating business in BC interior (away from coast)
(b) What are the advantages of using an “all-optical” network (using optical fibre without any electronic or electrical switches or routers) for collaborative research into curing cancer?
Point format answer
Very high data rate
Sharing of multiple hi res images for research discussion

Low power consumption
International collaboration possible since these networks are available internationally
(c) In what way are government regulations on hazardous materials requiring “design for recyclability” an improvement on regulations requiring hazardous material to be diverted from landfills?
Point format answer
People know that it CAN be recycled
Onus on manufacturer to design the product in the first place so that it can be recycled

Manufacturer picks up product at end of life

No additional tax to copver the provincial costs of diverting from landfill
(d) In what ways do information and communications technologies, ICT, enable other industries to reduce greenhouse gas emissions?

Point format answer
Logistics

Remote meetings


Reduce use of paper, less need to cut down trees.


Improved routing of vehicles


Adaptive cruise control to fit more cars on the road.

Smart Buildings


Improved operation of heating and air conditioning systems

Smart grid


Scheduling production of power to meet fluctuations in demand


Can communicate from grid to customer to control demand at customer site

(e) When smart electric meters are installed in residences, what telecommunications technologies can the electric power company use to communicate the readings to their data centre, and what applications can they use the resulting network for?
(i) telecommunications technologies

Point format answer
Data over cellular networks
Data over power line
Wireless mesh network
(ii) applications

Point format answer
Electric Meter reading
Manage power usage in residence

Limit power usage of customers who haven’t paid their bills

Gas/water/etc meter readings

3 (a) How can viruses and worms be introduced into the computer system that controls driverless trains at Dallas Airport, given that the computer system is not connected to the public internet or to any other public access points?
Point format answer
(b) In what ways have “denial of service” attacks been used for war between national governments?

Point format answer
(c) Describe how cryptography is used to produce a digital signature on a document.

Point format answer
(d) Compare and contrast digital and handwritten signatures.
	Digital signature
	Handwritten signature

	Similarities

Point format answer


	Differences

Point format answer

	


(e) In what way can a digital signature on a contract between two companies in Ontario be used in court?
Point format answer
(f) What is a digital certificate (used for authentication purposes), i.e. what information does it consist of?
Point format answer
4 (a) Put the following wireless technologies on the diagram to show how they compare with each other from the points of view of range and data-rate. Numerical values are not required; you should just show the relative position of the technologies. 
Technologies: (i) WiFi (802.11) (ii) sensor networks (802.15.4) (iii) 3G cellular (iv) WRAN (802.22).
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(b) Compare and contrast the costs of setting up a 3G network with the costs of setting up a WiMAX network, from the point of view of the wireless network operator.

	3G set-up costs
	WiMAX set-up costs

	Similarities

Point format answer
Cost of base stations (tower) plus (electronics)


	Differences

Point format answer
Hi cost of spectrum
Hi patent licensing fees

Hi cost of core network
Subsidy for handsets

	Customer provides their own laptop or other device


(c) Give an example of an application of wireless sensor networks in farming and the benefit of the network to the farmer.

Point format answer
Monitor health of cows
Can know in advance if a cow is becoming sick

Monitor soil moisture
Link to irrigation system

(d) Give an example of an application of wireless sensor networks in the aircraft industry and the benefit of the network to the airline.

Point format answer
Monitor engine usage 
Airline pays for aircraft (engine) only when it is being used instead of purchasing aircraft (engine) at high capital cost
5. (a) Describe how the TV “white space” (spectrum freed up by switching “over the air” TV from analogue to digital) can be used to provide broadband to rural areas of Canada.

Point format answer
(b) What are the benefits of rural broadband in Canada?

Point format answer
(c) How can a mobile network operator in Egypt make a profit from an Average Revenue per User (ARPU) of $14/month in Egypt, when, in Canada, it needs an ARPU of $61/month?
Point format answer
Setup costs lower in Egypt since not so large geographically
Higher population density in Egypt 

Lower wage rate in Egypt
Maybe less corporate taxes in Egypt
Not much growth in cellular industry in Canada so need to pay for promotions and retail stores in order to attract customers.
(d) Give business applications of “augmented reality” and their business benefits.

	Augmented Reality

	Applications
	Business Benefits 

	Point format answer
Choosing size of boxes for packaging shipments
Annotations on cell phone video
Virtual clothing fitting

Animations used for advertising


	Point format answer
Items fit efficiently into boxes. Less wastage.
Tourist info
See how clothes look before purchasing. Less returns. Increased market.
New cool promotional tool



6 (a) What is the significance of a .ca domain name, i.e. what does it tell us about the owner of the web site using that domain?
Point format answer
If it is a business: it has a physical presence (office or store) in Canada
If it is an individual: Canadian citizen
(b) What business model is used by the following organizations? Give your reason for your choice of model. If more than one business model is possible, give just one only.

(i) TRUSTe

Point format answer
Subscription: monthly fee for use of TRUSTe logo on web site
(ii) Maravedis

Point format answer
Community: meeting place for WiMAX companies
(iii) CIRA, Canadian Internet Registration Authority.

Point format answer
Merchant: sell domain names
(iv) Covisint

Point format answer
Community: meeting place for companies in automobile manufacturing industry
(c) What are the benefits of e-procurement?
Point format answer
Employee is empowered to make purchases without having to wait for approvals
Company knows that purchases are being made from approved suppliers
E-procurement is integrated into the ERP system for accounting and other purposes
(d) Compare and contrast a B2B auction with a C2C auction.

	B2B Auction
	C2C auction

	Similarities

Point format answer
Company running auction gets a % of the final price
Third party provides auction


	Differences

Point format answer
Used mostly for purchasing

Price decreases 
Lots of up front work approving who is allowed to bid

Contract may not necessarily go to the company that bid the least price

	Used mostly for selling

Price goes up

No up front work

Highest bidder gets the product
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