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TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    6 

4 Executive summary 

The following is a summary of the findings of this assessment.   

Note: see “Glossary of Terms” as the end of the report for a definition of all acronyms and 
technical terms in the document. 

4.1  Current state of digital  infrastructure 

The Town of Collingwood relative to peer communities in Orillia, Barrie and Simcoe County 
is in very good shape when it comes to access to broadband connectivity for your businesses 
and public sector organizations.   There is extensive fibre optic infrastructure deployment 
throughout the Town today.  There are two incumbent local exchange carriers (ILECs) in 
Collingwood who build, own and operate broadband facilities, which are Bell and Rogers.    

Bell is in the process of constructing an extensive “Fibe” deployment with will bring fibre-to-
the-premises (fttp) to many businesses and residents throughout the community and enable 
upgrades to their digital subscriber line (DSL) copper network to provide faster very high 
rate digital subscriber line (VDSL) services to business to whom they do not connect to the 
fttp network initially.  While there are no reported plans for Rogers to build additional fibre 
infrastructure in Collingwood, Roger’s fibre foot print is already quite extensive due to their 
acquisition of Simcoe County Broadband Network (SCBN) assets a number of years ago.  As 
well, it is common for the cable or telephone ILEC to respond in-kind fairly shortly after the 
other builds out a fibre access network.  So, it would be reasonable to expect Rogers to 
respond sometime in the next couple of years or so.  In addition, the Town of Collingwood is 
a member of the SWIFTnetwork.ca project by virtue of being a member of Simcoe County 
Council and Collingwood will receive investments in fibre optic infrastructure as result over 
the next 5 to 7-years.   

Therefore, in our view, Collingwood businesses and residents will have access to 
connectivity that is only found in a handful of communities today in Ontario and may 
reasonably expect that ubiquity of access to broadband infrastructure for all businesses and 
residents to occur over the next few years.   

4.2  Digital  barr iers to economic growth 

However, the are several issues and considerations the Town of Collingwood should consider 
addressing in the medium to long-term as follows: 

1. The ILEC networks are virtually closed systems with little competition from third-
party service providers running over them.  Evidence of this is the market shares of 
incumbents have only dropped a few points from 100% since deregulation in 1993.   
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2. A lack of competition leads to higher rates and poorer service relative to communities 
where competition is greater.  For example, in downtown Toronto today, 1 Gbps 
symmetrical service at $100 per month, with an service level agreement (SLA) 
committing the service provider to certain service levels and providing remedies to 
the customer should they not fulfill their commitments, is available to residents, 
whereas this level of service is not available to businesses in Collingwood at this time 
at any price.  Rather most of the services, including those to be offered through Bell 
Fibe and Rogers are asymmetrical, best effort services with no SLA to protect 
business or residential customers. 

This means businesses in Collingwood are paying more and getting less for the 
Internet connectivity dollar than their peers in Toronto.  This situation, which has 
existed for decades, is likely to worsen if the Town of Collingwood does not 
intervene in a number of ways to level the playing field.  Evidence of this is Bell 
announced an investment of $1.14 billion1 and Rogers $1 billion2 in fttp 
infrastructure for Toronto; already the best-connected city in Canada.  

3. This disparity between broadband services available in Toronto versus those available 
in Collingwood puts your businesses and residents at a competitive disadvantage 
which as this report catalogues is having and will continue to have, a profound effect 
on their ability to attract skilled workers and investment capital, sell their services, 
products, and applications.  In addition, this will affect the Town’s ability to attract 
business to relocate to Collingwood and as long as this continues, Collingwood will 
continue to see this disparity as a brake on economic growth.  Finally, in Collingwood 
today, there are businesses who are haves and have nots, when it comes to equitable 
access to the Internet.  This inequality means that while businesses all pay the same 
property tax rates and other fees some businesses have it better than others in 
reaching their supply chain, their customers, and their employees.  Therefore, the 
Town of Collingwood needs to address this disparity outside and inside your 
community if all of your businesses are to have an equal opportunity to succeed.     

4.3  Digital  solutions to unleash economic growth 

This report details a number of recommendations for overcoming the digital barriers that 
exist in your community today, in order to build a scalable platform for future economic 
growth (See section 7 Recommendations).  The abbreviated version of these 
recommendations is summarized as follows: 

                                                 
1 http://www.bce.ca/annual-reports/2015-annual-report/managements-discussion-and-analysis/5-2-bell-
wireline 
2 http://www.theglobeandmail.com/report-on-business/rogers-to-offer-gigabit-download-speeds-to-internet-
customers/article26644896/ 
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1. Establish a committee of council to steer the course of broadband infrastructure 
investments in the community. 

2. Pass a motion at council that broadband is declared an essential utility and that 
equitable access to the Internet is a right of every citizen and business because in the 
digital age equitable access to the Internet is a determinant of one’s equal access to 
healthcare, education, government, and marketplaces. 

3. Include broadband infrastructure in your Official Plan. 

4. Develop an Intelligent Community Plan to provide a strategic roadmap with 
stakeholders for making the Town of Collingwood a powerhouse in the digital 
economy of Canada. 

5. Develop a Broadband Strategy that will describe how the Town of Collingwood will 
use digital infrastructure and information and communications technologies to 
support achievement of the Intelligent Community Plan. 

6. Incorporate broadband infrastructure, connectivity, and applications into the Town of 
Collingwood’s Strategic Plan. 

7. Develop strategies to deploy fibre optic and WiFi connectivity, controllers, and 
sensor devices to implement Internet of Things (IoT) in Town systems. 

8. Develop civil infrastructure standards for the construction of civil works necessary to 
support the deployment of fibre optic cables and invest in this enabling civil 
infrastructure.   

9. Review our municipal access agreement (MAA) and revise as necessary to ensure it 
makes it easier, faster, and cheaper for facilities-based telecom service providers to 
deploy fibre optic infrastructure. 

10. Consider various organizational and deployment models for broadband infrastructure 
in order to develop a best practice for Collingwood (see Appendices, 9.1, Network 
deployment model examples). 

11. Develop a protocol and funding mechanism to support the mapping of broadband 
infrastructure and the development of an econometric model in partnership with 
SWIFT and the R2B2project.ca so we will know the impact of broadband investment 
on employment, productivity, and GDP and be able to see the current state of 
broadband networks and services in Collingwood at any time in the future.   

12. The Town of Collingwood should make regular investments in digital infrastructure 
for our own systems.   

13. That the Town of Collingwood implement a two or three IoT pilot projects to 
demonstrate the economic and social value of the digital ecosystem in action. 
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14. The Town of Collingwood make an Intelligent Community of the Year application in 
2017/2018. 

15. That the Town of Collingwood develop plans to apply for federal government 
funding program to secure funds to underwrite the cost of broadband infrastructure 
deployments.   
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5 Broadband Assessment 

The following is the Broadband Assessment by CPC, the consultants conducting this 
assessment per the scope of work.  

5.1  Background 

The following are some factors that affected the inputs and outputs of the Broadband 
Assessment: 

5 . 1 . 1  T O W N  O F  C O L L I N G W O O D  

The Town of Collingwood covers an area of 33.46km2 on the southern side of Georgian Bay 
at Nottawasaga Bay. It borders the Town of Blue Mountains (Grey County) and the 
Township of Clearview (Simcoe County). Collingwood is the third largest town in Simcoe 
County with a 2015 population of 20,976 up 8.2% since 2011. Table 1 presents a basic socio-
economic profile of Collingwood (2011)3. 

Most important to service providers when they are deciding where to invest in fibre optic 
infrastructure or upgrades to telephone and cable copper systems is the dwelling density of 
the community or neighbourhood, followed by the household or business income and the 
valuations of the home or businesses in the area.  Dwelling density is the foundational data 
point in service provider business cases.  If the density is too low the business case fails and 
the only offset is if the household income or business revenues in the area are higher than 
average or the community intervenes to provide a subsidy to underwrite the one-time costs of 
the provider.  The potential revenue offset from the build is the next hurdle, where household 
or business income is an indicator of the propensity of the customer to purchase more 
services and pull more revenue through for the service provider.  So, high income can be an 
offset to lower dwelling densities.  Note: data on businesses revenue and business valuation 
is not available to the authors, but would be accessible to service providers from third party 
proprietary data providers for a fee. 

In Table 1, the authors have indexed Collingwood against the area average, excluding 
Toronto.  This shows that relative to the County of Simcoe, City of Barrie and City of Orillia, 
Collingwood is lower in dwelling density, lower in household income and lower in the value 
of homes.  This suggests that Collingwood should be a less likely target for service provider 
infrastructure investment than peer communities.   

                                                 
3 https://www12.statcan.gc.ca/census-recensement/2011/as-sa/fogs-spg/Facts-cma-
eng.cfm?LANG=Eng&GK=CMA&GC=567  
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Table 1 Demographic comparisons of Collingwood 

 

5 . 1 . 2  S U R V E Y  

A comprehensive survey of public sector users and private sector service providers was 
undertaken as inputs for analysis.  In addition, private sector business users and residential 
users were surveyed by the R2B2Project.ca team from the University of Guelph and CPC. 
Public sector organizations, business and users were surveyed and service providers provided 
detailed maps regarding their fibre optic network coverage throughout the Town.  The goal 
of the assessment is to level-set our understanding of the coverage, services, and rates for 
fibre optic connectivity in the Town as a basis for taking steps to increase the extent of fibre 
optic facilities diffusion throughout the Town.  Local providers or the community networks 
may extend fibre optic connectivity from access points to homes and business in the long-
term and to enable the upgrade of copper and wireless systems in order to provide more 
bandwidth capacity to residents and businesses in the short-term.   In this manner, all people 
in Town of Collingwood could gain a service benefit in the near future, as well as building a 
fibre optic platform for the future by bringing fibre optic facilities closer to the homes and 
businesses that will need it in the coming years and, by so doing, everyone in Town of 
Collingwood receive a return on the public investment in infrastructure from the SWIFT 
project4.  The Town of Collingwood is participating in the SWIFT project by virtue of your 
membership on Simcoe County Council.   

The data requested covered the respondents’ Internetworking infrastructure, services, 
contract terms, and rates.  This data was subsequently mapped.  The gaps between providers 
and users of the infrastructure were assessed from tabular data in the survey and geospatial 
data on the maps. 

The R2B2 report documents the preliminary findings and analysis of Internet use and 
existing infrastructure in Collingwood as of November 2016. Presentation of the findings is 
organized according to the three main datasets. These are: 1) Municipal, Utilities, School, 
and Health/Hospital (MUSH) Users and Business Users; 2) Internet Service Providers 
Survey; and 3) Residential (premise) Users E-Survey. In this report, the focus is on data from 

                                                 
4 http://swiftnetwork.ca/ 
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the first and third datasets. This report, prepared by CPC focuses on enterprise (public and 
private) users and service provider data maps to discuss future state infrastructure options.  
Much of the data and analysis for the enterprise users is reprised from the R2B2 report so 
that the reader may see the analysis of users and providers together in one report, with some 
additional analysis by CPC of the MUSH and business user data. 

From the R2B2 Report, “The MUSH and business user survey collected data on user and site 
information as well as the type and cost of Internet service (see Table 2).” 

Table 2 MUSH and Business User Survey Variables 

Type of Variable Variable 

User and site of service Site Name 

Site Address 

User Population @ Site 

Type and cost of service Service Provider 

Contract Term (start/end) 

One-time Non-Recurring Charge (if applicable) 

Monthly Recurring Charge 

Local Access Type 

Local Access Port Speed (Mbps) 

Transport Protocol 

Service Type 

Bandwidth (Mbps) 

NB: each record also includes the source of data and additional notes on some variables 

5 . 1 . 3  R E S P O N S E  R A T E  

From the R2B2 Report, “for the analysis of current state broadband infrastructure and use in 
the Town of Collingwood, the R2B2 team used an action research methodology to collect 
and synthesize information from the following datasets. These are the: 1) Municipal, Utility, 
School, and Health/Hospital (MUSH) User Survey (n=14); 2) Business User Surveys (n=52); 
3) Internet Service Providers Inventory (n=9); and 3) E-Survey for use at the premise 
(Residential and Home-Based Businesses) (n=80). The report visualizes the data using a 
wide range of ArcGIS maps and includes data tables for summarizing relevant findings.  



TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    13 

The findings of the MUSH user survey indicate that Town of Collingwood has invested 
across public sector sites with 10 key premises have 1GB access and 76% of the sites (n=14) 
having access to fibre to enable its current state digital applications. The business user survey 
(n=52) indicates that in some areas of Collingwood, lower speeds/bandwidth and lack of 
fibre availability are limiting applications available to businesses. Many smaller businesses 
are “getting by” with speeds less than 100 Mbps and this is inconsistent with their 
expectation for expansion and future need. Residential users requiring Internet for 
teleworking, telecommuting, or home-based business is significant (44% of respondents).”   

The response rate of public-sector users was 100% and service providers was 100%.  
Consequently, the findings of this assessment may be interpreted as highly representative of 
the actual circumstances in the market today.  Moreover, the R2B2 Project, could maintain, 
update and expand these data sets to keep them up to date for future analysis with the support 
of the Town of Collingwood. 

5.2  Assessment 

Figure 1 shows the services providers existing fibre optic backbone infrastructure coverage 
on an aggregated basis which is quite extensive and does not include all of the fibre cable 
recently deployed by Bell for their “Fibe” project. Figure 2 shows the public-sector sites 
connected by fibre optics which is quite comprehensive, with the clear majority of public 
sector sites now connected.  Figure 3 show the business sites surveyed that are connected by 
fibre optics.  Note: businesses surveyed are a representative sample covering various 
geographic locations based on information provided the City of Collingwood Economic 
Development department, so all businesses in Collingwood were not surveyed. 

Figures 1, 2 and 3 maps demonstrate the extensive overlap that exists with up to 95% of the 
public-sector user and provider sites either connected via fibre or accessible to fibre 
connectivity, however there are a number of public-sectors sites requiring fibre optic 
connectivity to achieve parity.  Connecting these remaining sites will yield greater fibre optic 
diffusion throughout the Town and provide for a more reliable and less expensive means of 
managing the ICT backbone for those locations.    

This extensive coverage of fibre optic connectivity to public-sector sites is due to the fact the 
Collingwood is part of the Simcoe County Area Network (SCAN), a user-based consortium 
who many years ago, the Simcoe County Broadband Network (SCBN), a municipal utility 
telecom based on Barrie, contracted SCBN to provide the fibre optic connectivity to MUSH 
sector users in the Town.  Subsequently, SCBN was sold a private equity firm, Birch Hill, 
who operated an ISP, Atria Networks.  A few years ago, Atria was sold to Rogers 
Communications, who operates the fibre optic network today in Collingwood.  Subsequently, 
Rogers has expanded the fttp network to a small degree to commercial enterprise firms in 
Town. 

There are only two terrestrial facilities-based providers in the Town of Collingwood, Bell, 
and Rogers.  Both providers are offering “next generation” Metro Ethernet services over fibre 
optic infrastructure employing IP/MPLS that one would more typically find in the GTHA.  
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This infrastructure is necessary for the services and applications public-sector users require 
today and many private-sector users as well.  This infrastructure will scale as users’ needs 
grow into the future.  However, as shown in Figure 4 these same providers are also 
employing legacy infrastructure services over copper and coaxial cable.  In some areas of 
Collingwood, legacy services are the only services available to users, which fail to meet their 
current requirements and lack the capabilities to scale to meet future needs.  Fixed wireless 
has been deployed for a few of the business users surveyed as more robust alternative to 
legacy copper connectivity and/or because terrestrial broadband did not service the sites.  
Figure 5 shows the business user connectivity by transport protocol type which provides an 
insight into the core or backbone infrastructure of the service providers.  This data indicates a 
wide dispersion of next generation and legacy systems co-existing together suggesting that 
upgrades to those core networks are required to make availability of next generation 
broadband services ubiquitously available, (for an explanation of Docsis, Metro Ethernet, 
IP/MPLS, TDM, SONET and ATM legacy system see Glossary in Appendices).   

This is important because SWIFT will fund fibre infrastructure extensions and upgrades to 
cable companies and telephone companies to enable higher capacity fibre-to-the-cabinet 
(cable company) and fibre-to-the-node (telephone company) and fibre-to-the-premises 
services respectively.  This will enable Rogers to deploy Docsis 3.1 and Bell to deploy 
VDSL so that businesses and residents may receive an immediate improvement in bandwidth 
availability.  Moreover, this approach puts fibre optic connectivity closer to the end-user 
making it more likely providers will provide fttp sooner than they would otherwise by 
significantly improving their business cases.  Evidence of this is the Bell Fibe project.  As 
well, SWIFT will fund fttp where funds are available in the initial phase of the project and 
SWIFT has developed a funding model to subsidize fttp until “every person, place, and 
thing,” is connected in Collingwood by fibre optics in the future.  

In this regard, Figure 6 shows Bell’s planned deployment of “Fibe”, which is a program to 
provide fttp and VDSL upgrades based on an extensive deployment of fibre optic 
infrastructure throughout the Town.  According, to John Swantee, Senior Program Manager, 
Bell, “by the end of 2016 Bell should have approximately 8,600 residential customers and 
950 businesses covered with Fibe. Also 3,000 multi-dwelling units (res/bus combined) where 
we would need to completed inside wiring in conjunction with the building owners.   That 
will leave about 1,000 residential single family units to be completed in 2017.” Note: Bell’s 
numbers for residents and businesses is higher than shown in Table 1 2011 Census data as 
their data is from 2016 and is based on a proprietary third-party dataset.    If Bell becomes a 
qualified SWIFT provider, Bell may receive subsidies, over time, to close the gaps in their 
fibre optic coverages in Collingwood. 

This does not mean the all of these potential Bell Fibe customers are paying customers, rather 
that it means the service is now connected to them so they may become customers. 
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Figure 1 Service provider core fibre optic network infrastructure coverage 
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Figure 2 Public-sector sites connected by fibre optics 
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Figure 3 Business sites connected by fibre optics 
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Figure 4 Business user Internet access by telecom infrastructure type 
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Figure 5 Business user Internet access by transport protocol type 
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Figure 6 Bell "Fibe" deployment of ftth and fttn 

 

5 . 2 . 1  M O B I L E  W I R E L E S S  T O W E R S  

There are a small number of mobile wireless towers in Town of Collingwood employed to 
deliver so-called Long Term Evolution (LTE), also known as Fourth Generation (4G) 
wireless services and legacy 3G wireless (the exact number of towers is difficult to estimate 
as there is overlap in the number of 3G and 4G antennas reported by Industry Canada) as 
shown in Figure 7.   

Most 3G and 4G networks use microwave backhaul to aggregation points.  Some aggregation 
points have optical SONET connections that use TDM (DS-3) 45 Mbps channels.  Moreover, 
an optical unchannelized DS-3 would suffice in terms of capacity in some rural tower sites 
for IP traffic or a wireless microwave link to aggregation towers with metro Ethernet is 
another approach that is employed.   

However, most of these towers appear to be 4G enabled towers which are typically 
connected with fibre cable today as fibre optic glass is ideal to handle the backhaul of the 
higher bandwidth traffic required by the number of smart phones deployed and their more 
data intensive applications.  The existing 3G towers will need fibre optic connectivity to be 
upgradeable to LTE (4G).  Figure 5 shows the 4G enabled towers/antennas (AWS 2110 – 
2155 Hz) and the 3G or less enabled towers/antennas (PCS 1850 – 1990 Hz, 869 – 894 Hz, 
and TIDEN 851 – 868 Hz).  

Through the SWIFT procurement process mobile and fixed wireless Internet service 
providers (WISPs) may be subsidized to deploy fibre connectivity to their mobile and fixed 
wireless towers not presently connected, which will generate immediate additional revenue 
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or savings for the service providers, while providing the added benefit of improving cellular, 
WiMAX and WiFi service capacity and availability for all residents and businesses who 
require smart phone and data access downtown and in the harder to reach locations along the 
escarpment. 

Figure 7 Mobile wireless service provider tower/antenna sites  

 

5 . 2 . 2   S E R V I C E  A N D  R A T E S  C O M P A R I S O N  

Table 3 shows published rates for Bell and Roger’s VDSL and PON services in Collingwood 
and peer markets.   Collingwood’s rates for service are on a par with your peer communities 
and Toronto for these types of services.   

Rates for dedicated fibre optic services, where the upload and download speeds are 
symmetrical optimal the functionality of cloud and peer-to-peer applications, where the 
service is capable of supporting differentiated services also known as Quality of Service 
necessary to run multiple applications simultaneously and concurrently and covered by a 
Service Level Agreement committing the service provider to deliver the advertised 
performance on the connection are not available.  These services and rates are considered 
“special assemblies” where the service provider quotes recurring charges and one time 
charges based on a business case.  Responses from business users show these costs may vary 
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widely depending on the proximity of the business to the service providers fibre network, i.e., 
whether the site is on-net (in a building where fibre is already installed) or off-net where fibre 
is yet to be installed.   Anecdotes from respondents indicate in some instances they have be 
quote upwards of $50,000 for one time installation cost for example.   

Dedicated Internet and Ethernet services are increasingly critical to businesses and public 
sector organizations directly in proportion to their increasingly reliance on connectivity to 
operate their businesses.  Cloud applications are quickly becoming the default standard 
platform for businesses and cloud applications work optimally in a symmetrical environment. 
Similarly, data and applications sharing between businesses in a supply-chain and peer-to-
peer connections with customers are optimized in a symmetrical system.   As more 
applications are layered into the enterprise network, QoS moves from being a nice-to-have 
requirement to being a fundamental requirement.   

With the advent of Bell Fibe which pushed fibre connectivity closer to the customer for 
VDSL and to the premises for PON fttp, the ability and business case of Bell to upgrade the 
system to offer dedicated Internet is substantially improved.  Moreover, as SWIFT comes on 
stream with subsidies for service providers, Bell, and Rogers if successful in their bidding for 
Collingwood, will be able to upgrade their networks to support dedicated services more 
widely throughout the Town and at lower one-time costs.   

Table 3 ISP services and rates comparisons 

 

5 . 2 . 3  S E L E C T E D  F I N D I N G S  F R O M  T H E  2 0 1 6  C O L L I N G W O O D  M U S H  A N D  
B U S I N E S S  U S E R S  S U R V E Y  
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Table 4 shows the selected findings from the survey. Noteworthy is the extensive fibre optic 
access of MUSH users versus business users and the percentage of MUSH users with 1 Gbps 
of Internet bandwidth access or more versus business users.   

This disparity or lack of scalable fibre optic access for business users must be corrected if 
Collingwood businesses are to be competitive with their peers in Toronto and in the global 
economy.   

Table 4 Selected findings from the MUSH and business user survey 

Variable  MUSH Users 
(n=14) 

Business Users 
(n=52) 

No. of service providers 4 9 

% users with more than one service 
provider* 

n.d. 3 

Average monthly charge ($) n.d. 305 

% users above $500/mth. 90 21 

Local Access Port Speed Range (Mbps) 100-1000  5-300  

% users’ fibre  85 29 

% users wireless only 2 3 

% users with ≥1 GB bandwidth 76 0 

n.d. = no data 

5.3  MUSH User Findings 

The following 14 MUSH users provided data on their Internet use: 

• Townhall 

• Collingwood Public 
Library/Municipal Offices 

• Centennial Aquatics Centre 

• Firehall 

• Eddie Bush Memorial Arena 

• Collus PowerStream/Water 
Operations Centre 

• Wastewater Treatment Plant 

• R.A. Barker Water Filtration Plant 

• OPP 

• Curling Club/Outdoor Rink 
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• Central Park Arena 

• Public Works 

• Parks Building 

• Sailing School 

• Harbour Attendant Building 

 

5 . 3 . 1  O B S E R V A T I O N S  O F  M U S H  U S E R  D A T A  

The observations made on the MUSH user data are as follows: 

• Nine (64.2%) of the MUSH users are customer owned, Bell services 21.4%, Rogers 
(0.1%) and one ‘other’ provider supports the remaining two sites (14.3%).  The value of 
customers building and owning their own fibre optic infrastructure is illustrated in Table 
4 which many MUSH user sites enjoy 1 Gbps service or more.  Alternatively, this fibre 
optic based service could be provided by other public sector entities such as the 
municipal utility as seen in other communities like Stratford5 and Kingston6 where are all 
public-sector sites do have access to fibre optic connections. 

• Nearly all MUSH sites have fibre optic connectivity (86%); bandwidth data was reported 
for only two sites (45-100 Mbps) 

• All non-fibre sites are sports and recreation sites with low bandwidth (5-45 Mbps); are 
serviced by Bell (ADSL or wireless) using modem or turbo hub.  These legacy 
connections could be replaced with fibre optic connections. 

• There is an opportunity to connect all MUSH sector sites to fibre in order to provide more 
reliable and highly available service and to make it easier and less expensive for MUSH 
users to centrally manage their WAN.  By doing so, the community gains the added 
benefit of wider fibre optic diffusion brining fibre closer to businesses and residents who 
currently cannot gain access to it. 

5.4  Business User Findings 

There were 52 respondents to the business user survey throughout the various commercial 
business zones of the community. The user population is 1-90 persons as shown in Figure 8. 

  

                                                 
5 https://rhyzome.ca/ 
6 https://utilitieskingston.com/networks 
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Figure 8 Business user site populations 

 

 

5 . 4 . 1  O B S E R V A T I O N S  O F  B U S I N E S S  U S E R  D A T A  

Observations of the business user data are as follows: 

• Collingwood businesses are served by 9 different providers, with Rogers the leading 
(46%) provider followed by Bell (33%) (Table 4).  Note, only 2 service providers are 
facilities-based (Bell and Rogers) which means 6 are reselling the incumbent local 
exchange carriers’ (ILEC) services and 1 is a fixed wireless service provider.  In addition, 
a couple of the business users are using cellular technology for their connectivity which 
offer very low bandwidth. 

• Average non-fibre optic user bandwidth is 10 Mbps and average fibre optic user 
bandwidth is 55 Mbps, which is the most obvious demonstration of the benefit of fibre 
optic connectivity.  Perhaps most importantly, scaling the fibre optic connection to higher 
bandwidths is simple and inexpensive to do whereas the scalability of the copper 
connections is very low or non-existent. 

• Three (3) business users have no broadband access (average use is 1.5 Mbps) 
• Nearly half of businesses have monthly recurring costs under $100 and another 21% pay 

between $501-1000/month for their service (Figure 9).  The latter is a refection of user 
having a fibre optic connection. 
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• Location of the business with a designated business park does not necessarily correlate to 
improved monthly recurring cost (Figure 10).  Indeed, generally, the business parks do 
not have duct structure installed to enable the deployment of fibre optic cables so the one-
time civil costs for businesses the business parks to receive a fibre optic connection is 
often uneconomic.  Anecdotally, several businesses surveyed reported of paying or being 
asked to pay upwards of $40 thousand to get a fibre optic connection from the incumbent 
service providers.  There is an opportunity for the City of Collingwood to intervene and 
build the conduit throughout the business parks in partnership with landowners and 
landlords to make it easier, faster, and cheaper to ISPs to provide fibre optic connections 
to the businesses in the parks which would have the added benefit of increasing the value 
of the business parks and lead to attracting more tenants to them.   

• Less than half of business users have fibre optic access (includes VDSL) and no business 
reported local access port speeds higher than 300 Mbps (Table 5 and Figure 11) 

5.4.1.1 Business Users’ Providers 

Rogers and Bell are providing all of the terrestrial telecom facilities in Collingwood with the 
other companies reselling Bell and Rogers services (Table 5).  An opportunity with CRTC 
Decision 2015-326 will be for these third parties to gain access to the Bell and Rogers fttp 
networks to provide competitive choices for business consumers.  In addition, SWIFT, 
consistent with CRTC Decision 2015-326, will require qualified service providers to 
construct new fibre optic facilities which are carrier-neutral and open access.  This 
combination of increased service provider competition and expanded fibre optic facilities 
will enable more business users to connect to increasingly better services at lower rates 
because of increased competition from the resellers listed below but also from new entrants 
that will enter the market once these all of these facilities are available for access and to build 
new facilities of their own to fill in the gaps. 

Table 5 Business users' providers by market share 

Service provider Per cent No. of respondents 

Rogers Communications Inc. 46.15% 24 

Bell Canada 32.69% 17 

Bruce Telecom 5.77% 3 

Telezone 3.85% 2 

Others (Teksavvy, Acanac, Lakelands, Fibrenetics, customer owned) 11.54% 6 

Total 100% 52 

 

Table 6 Business users Internet access by access media type 

Access media type Per cent No. of respondents 

Cable Modem 32.69% 17 

Telephone line - ADSL  25% 13 
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Fibre Optic 28.85% 15 

Fixed Wireless 5.77% 3 

No answer 7.69% 4 

Total 100% 52 

 

Figure 9 Business users by cost of service 
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Figure 10 Monthly recurring costs of Internet service of business users by location 

 

 



TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    29 

Figure 11 Business users by amount of bandwidth 

 

5.4.1.2 Comparison with Canadian broadband service prices by level of 
bandwidth 

Figure 12 below provides a summary of Canadian average monthly prices as reported by the 
CRTC7 for each of the three broadband service baskets (bandwidth level) for the five-year 
period 2011 to 2015.  A comparison of price and performance of Town of Collingwood 
versus Canadian averages shows that Town of Collingwood businesses generally do not have 
access to 40 Mbps to 100 Mbps download service and are paying on the high side for Internet 
access in the slower bandwidth categories (1, 2 and 3) while MUSH users do.  Indeed, most 
MUSH user sites are exceeding the Level 4 category by some 900 Mbps.   

This poorer broadband Internet access for Collingwood businesses is problematic versus their 
peers and competitors in other Canadian jurisdictions. 

• Level 1 Speed: “basic” Internet service with advertised download speed of up to 3.0 
Mbps. Data usage per month: 10 GB. ISPs that continue to offer 3 Mbps or slower 

                                                 
7 http://www.crtc.gc.ca/eng/publications/reports/wall2015/rp150618.htm 
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Level 1 broadband services in Canada are few in number today. In terms of ISPs 
surveyed for this study, only those providing services in Halifax and Regina offered 
Level 1 services. Based on the limited number of available observations for these two 
cities, the weighted average Level 1 service basket price declined from $50.00 in 
2014 to $47.51 in 2015, a drop of 5.0%. Average 2015 Level 1 prices varied from 
$34.10 in Regina to $55.13 in Halifax. Since 2011, Level 1 basket prices have 
increased at an average annual rate of 8.1%. This significant increase over the last 
five years is influenced by the steadily declining availability of Level 1 low-speed 
broadband services as well as the redefinition of the Level 1 basket in 2012. 

• Level 2: Speed: “average” (Canadian) high-speed Internet service with advertised 
download speed of 4.0 to 15 Mbps (targeted speed in the upper end of the range).  
Data usage per month: 50 GB. The Level 2 basket price increased from $55.10 in 
2014 to $56.66 in 2015, an increase of 2.8%. Average 2015 Level 2 prices varied 
considerably from a low of $52.88 in Regina to roughly $74.45 in Halifax. Over the 
last five years, Level 2 broadband prices have increased at an average annual rate of 
3.3%. 

• Level 3: Speed: high-speed Internet service with advertised download speed of 16 to 
40 Mbps (targeted speed in the upper end of the range). Data usage per month: 100 
GB. The Level 3 basket price, on the other hand, declined from $68.60 in 2014 to 
$67.81 in 2015, a decrease of 1.2%. Average 2015 Level 3 prices also varied 
considerably from a low of $62.88 in Regina to $92.95 in Halifax. Over the last five 
years, Level 3 broadband prices have increased at an average annual rate of 1.7%; 
whereas since 2012, when the Level 3 basket was re-defined, its price has remained 
virtually unchanged. 

• Level 4: Speed: high-speed Internet service with advertised download speed of over 
40 Mbps (targeted speed in the upper end of the 41 to 100 Mbps range). Data usage 
per month: 150 GB Level 4 basket price declined considerably from $86.46 in 2014 
to $80.63 in 2015, a decline of 6.7%. Average 2015 Level 4 prices varied from 
$74.51 in Montreal to $105.80 in Regina. Since 2011, Level 4 prices have increased 
at an average annual rate of 0.9%. However, since 2012 when the Level 4 basket was 
re-defined, its price has declined significantly, from roughly $94 to $83 or 15% in 
total. 
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Figure 12 Comparison of Internet access prices by level of bandwidth 

 

5.4.1.3 FTTP penetration by country 

The OECD produces an annual report on ICT which includes a look at fttp penetration.  As 
Figure 13 shows, Canada lags behind the most advanced countries and the OECD average of 
all countries as follows: 

• Japan       72.6% 

• Korea       69.4% 

• Latvia       59.7% 

• Sweden   46.6% 

• Norway 31.1% 

• Canada      5.3% or 24th  

• OECD Average 17.9% 
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Figure 13 Share of fttp in total broadband subscriptions, 2015 

 

The implications Town of Collingwood from this OECD data are significant, as Collingwood 
businesses are competing in a global Internet economy to sell products, services, and 
applications against these much better connected competitors and fttp. 

5 . 4 . 2  R E V I E W  O F  T E C H N O L O G Y  O P T I O N S   

There are several technology options that may be employed in Collingwood in transport, 
distribution (access aggregation) and access such as: 

• Dark fibre – all of the incumbent providers have extensive fibre optic plants today.    
However, dark fibre which enterprise users may light and operate themselves is not 
available from these providers today.   Many communities, such as Orangeville for 
example, have built their own municipal dark fibre networks to provide services 
throughout the community.  This may be a course the Town of Collingwood could 
investigate.   

• Managed service – there are several different optical fibre managed service 
approaches and underlying hybrids of infrastructure that may be optimized to best 
meet the diverse needs of users in the region and overcome geographic, topographic, 
and right-of-way barriers.  Managed optical fibre services and dark fibre services may 
be combined in the SWIFT network to provide a complete customized solution to 
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meet a variety of user requirements.  These fttp networks may be accessed by third-
party providers through various contractual means to decrease costs of new 
construction and reduce time to market for competitors as mandated through CRTC 
Decision 2015-3268.  In their decision, the CRTC found that, “The Commission has 
made its determinations set out in this decision with a view to achieving various 
objectives, notably to provide Canadians with more choice for high-speed 
connectivity, thereby enabling them to fully leverage the benefits of the broadband 
home or business. Increased choice is expected to drive competition, resulting in 
further investment in high-quality telecommunications networks, innovative service 
offerings, and reasonable prices for consumers.”   

In addition, in Decision 2016-1179 the CRTC recently ruled that ILECs must reduce 
their cost to third parties for wholesale access by up to 19 times their current rates.  
As reported in the Globe and Mail on October 06, 201610, CRTC chairman Jean-
Pierre Blais, who has tried to reposition the regulator as a consumer-friendly body 
during his tenure, said competitive ISPs “must have access to these services at just 
and reasonable prices.”  “The fact that these large companies did not respect accepted 
costing principles and methodologies is very disturbing” he said in a statement. 
“What’s even more concerning is the fact that Canadians’ access to a choice of 
broadband Internet services would have been at stake had we not revised these rates. 
As always, we strive to create a dynamic competitive telecommunications market for 
Canadians.”  “The CRTC is of the view that the rates proposed by certain of the large 
companies were not just and reasonable and had to be revised downwards. The CRTC 
is very concerned that certain large companies have not conducted their cost studies 
in accordance with well-established costing principles and methodologies,” the 
commission said.  It said it has reduced the rates some companies proposed for 
network access by up to 39 per cent and cut the proposed rates for the transport of 
Internet data by up to 89 per cent in some cases. The large companies that submitted 
rates the commission said were too high and had to be adjusted are Bell Canada, 
Cogeco, MTS, Rogers, Shaw, Telus, and Videotron. 

• Dense optical wavelength service – in fibre-optic communications, wavelength-
division multiplexing (DWDM) is a technology which multiplexes many optical 
carrier signals onto a single optical fibre, or pair of fibres by using different 
wavelengths (i.e. colours) of laser light.  Channel plans vary, but a typical system in 
today’s environment would use 80 channels at 50 GHz spacing.  The capacity of each 
channel would be 100 Gbps.  SWIFT would employ DWDM for transport of traffic at 
the regional level through existing service provider networks.  DWDM transport is 
employed by Bell and Rogers in their core networks today. 

                                                 
8 http://www.crtc.gc.ca/eng/archive/2015/2015-326.htm 
9 http://www.crtc.gc.ca/eng/archive/2016/2016-396.htm 
10 Dobby C. Pushing for competitive market, CRTC slashes wholesale fees charged by incumbent ISPs.  
http://www.theglobeandmail.com/report-on-business/crtc-aims-to-boost-home-Internet-competition-with-
rate-cut/article32279440/ 
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• IP/MPLS – Multiprotocol Label Switching (MPLS) is a forwarding and virtualization 
mechanism in high-performance telecommunications networks utilized to transport 
data between subscriber connections.  IP/MPLS would be employed by Bell and 
Rogers at the Access, Aggregation, and Core network levels. 

• Metro Ethernet – Metro Ethernet is a suite of standards developed by the Metro 
Ethernet Forum (MEF)11.  MEF certification and compliance is a standard SWIFT 
will require service providers to meet, as it will render instant credibility to the 
network in the telecom industry.  Bell is MEF certified and reportedly Rogers is 
working on MEF certification.  The SWIFT network will be MEF certified.   This 
standard is important for supporting next generation applications and services on the 
network. 

• Long Term Evolution (LTE) mobile cellular networks – these so-called 4th generation 
network providers are claiming high bandwidth data access through these networks.  
They may meet the data communication needs of some users, particularly mobile 
field workers and salespeople.  LTE will be widely used to connect IoT devices.  LTE 
benefits from fibre optic connectivity at the mobile towers of the providers in order to 
scale to the backhaul bandwidth requirements of the anticipated data intensive traffic 
growth.  Therefore, providers such as Bell, Rogers, and Telus, as well as new-entrant 
providers, could be willing to share the costs of building fibre infrastructure into rural 
areas on the outskirts of the Town of Collingwood in order to reach their tower sites 
through the SWIFT project or other funding provided by the Town. 

• Fixed wireless network – both licensed and unlicensed fixed wireless networks are 
deployed throughout the region today.  These two main wireless systems include: 

o Worldwide Interoperability for Microwave Access (WiMAX) is a family of 
wireless communication standards based on the IEEE 802.16 set of standards 
providing 10 Mbps – 1 Gbps access over various licensed frequencies with 
transmission distances ranging up to 50 kilometers from the antenna.   

o Wireless Fidelity (WiFi) mainly using the 2.4 GHz and 5 GHz radio bands 
based on IEEE 802.11 standards is deployed in-premises and outdoor to 
provide up to 1 Gbps of access over distance of less than 500 meters.  
Connecting outdoor WiFi systems to fibre optics for backhaul enhance the 
capacity and reliability of the systems ideal for deployment in downtown 
areas, neighbourhoods of suburban areas and other common areas of 
municipalities to enable smart transportation and smart energy systems and 
low cost Internet access for businesses and residents for example.  Buildings 
connected by fibre optics for backhaul with WiFi deployed inside provide 
users the freedom to move around and have high bandwidth access to all of 
their computing and smart devices.   Use of WiFi is generally offered at no-

                                                 
11 http://metroethernetforum.org/about-us/mef-overview 
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cost or low-cost and therefore providers users ability to reduce their use of 
mobile networks, leading to lower costs cellular bills.   

• Satellite – next generation satellite providers are claiming high bandwidth access.  
However, these technologies are asymmetrical and are not scalable.  Current satellite 
bandwidth ranges from 2.4 Kbps to 348 Kbps.  Nevertheless, this technology may be 
the only option for the most-hard to reach remote users in the short-term, e.g., 
seasonal cottagers residing on Lake Erie and Lake Ontario. 

5 . 4 . 3  F U N D I N G  O P T I O N S   

Table 1 summarizes the various funding options for the Town of Collingwood.    

Table 7 Summary of potential funding options 

Funding organization Fund description Funding 

Federal funding   

Federal Economic Development 
Agency of Southern Ontario12 

• Investing in Business Growth 
and Productivity: Supports 
business and economic 
development activities that 
encourage sustainable growth 
in southern Ontario's 
Francophone communities 
with community strategic 
planning, as well as business 
and economic development 
activities. 

• Investing in Business 
Innovation: Assists existing 
southern Ontario businesses to 
adopt new technologies that 
have the potential to improve 
productivity and expand their 
operations. 

• Investing in Regional 
Development: Designed to 
build stronger, more diverse 
economies in southern Ontario 
communities in the long term 
by leveraging unique assets 
and local expertise, and by 
creating opportunities for 
economic growth and 
development in communities 

• $234,447,852 budget in 2016 
and about $800 million over 
5-years. 

 

 

                                                 
12 http://www.feddevontario.gc.ca/eic/site/723.nsf/eng/02302.html 
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Funding organization Fund description Funding 

across southern Ontario. 

Innovation, Science, and Economic 
Development Canada (ISED)13 

A new program is under 
development.  Program guidelines 
and intake process is expected to 
be announced in late 2016 or early 
2017.   

The program will fund the building 
of “middle-mile” broadband 
infrastructure to rural and remote 
communities across Canada. 

ISED is administering the SCF 
funding that SWIFT has received 
to date. 

In the Fall Budget Update the 
federal government announced 
funding for infrastructure of which 
broadband qualifies and a Smart 
City Challenge with details to be 
provided in 2017 

 

Budget 2016 up to $500 million 
over five years, starting in 2016–
17. 

 

 

 

 

 

$2 billion for infrastructure.  

Smart City Challenge funding to be 
specified in 2017. 

 

P3 Canada14 Brings together municipalities and 
private investors to provide 
funding to build municipal 
infrastructure projects such as 
hospitals, water treatment facilities, 
and broadband infrastructure 
including: backbone, points of 
presence, local distribution, and 
satellite. 

Funding for broadband is not 
directly available through P3 
Canada, Infrastructure Canada 
administer it; however, P3 Canada 
provides advice to Infrastructure 
Canada for their streamline 
screening, business case and value 
for money analysis process. 

SWIFT representatives have met 
with P3 Canada representatives.  

The amount of funding in 2016 is 
expected to be $1.25 billion over 5-
years.  P3 Canada funds up to 25% 
of the cost of the project with 
federal funding not permitted to 
exceed 33% of the project. 

 

                                                 
13 http://news.gc.ca/web/article-en.do?nid=1104159 
14 http://www.p3canada.ca/ 
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Funding organization Fund description Funding 

As part of the funding application 
process for SCF, a P3 Screen was 
completed for SWIFT. 

Provincial Funding   

Ministry of Economic 
Development and Growth 
(MEDG)15 

MEDG was the interlocutor for 
Infrastructure Canada funding in 
Ontario for the SWIFT project but 
this role has been transferred to 
OMAFRA. 

See Infrastructure Canada funding 
above. 

Ontario Ministry of Food and 
Ontario Ministry of Rural Affairs 
(OMAFRA) 

Once SWIFT received the funding, 
through MEDG, OMAFRA 
assumed the role of interlocutor or 
administrator of the funding 
between SWIFT and Infrastructure 
Canada. 

$180 million 

Funding available for research.  
The R2B2Project.ca16 is partly 
funded through a grant from 
OMAFRA.   

Ministry of Infrastructure – 
Infrastructure Ontario 

Brings together municipalities and 
private investors to provide debt 
financing to build municipal 
infrastructure projects including 
broadband 

Can provide al a carte or turnkey 
P3 services and prefers projects in 
the $100 - $300 million range.  
Requires an equity investment by 
the municipal partner of 20 – 25% 
of the project cost. 

Counties, lower tier municipalities, 
and separated municipalities 

Typically, the municipal partners 
to the project provide project 
administration and partially fund 
the project.    

To date SWIFT members have 
invested over $800 thousand to 
fund the development of the 
SWIFT project and pledged about 
$18 million to fund the project 
during the first 5-years of 
construction and deployment.  In 
the case of EORN, the EOWC and 
their municipal partners 
collectively raised $10 million or 
6% of the $170 million-dollar 
project.   

The Town of Collingwood, like 
Grey County or Town of Caledon 
could set up a broadband 
development fund from reserve 
funds or a tax levy to underwrite 
the cost of dedicated fibre optic 
deployments to businesses and 

                                                 
15 https://www.ontario.ca/page/ministry-economic-development-and-growth 
16 http://www.r2b2project.ca/ 
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Funding organization Fund description Funding 

residents.   

Public sector users Public sector users often become 
anchor tenants on SWIFT.  There 
are about 10 public sector 
organizations in the region 
representing several hundred sites 
that require connectivity. 

School boards, universities, 
hospitals, municipal utilities, and 
First Nations to invest in 
community broadband networks.  
Most importantly, these users pay 
monthly fees for connectivity, 
which helps the system to be 
sustainable.  These fees are 
particularly important in the early 
going when few other users are 
connected to the network. 

Private sector users Large commercial enterprises and 
small bandwidth intensive business 
are the next most likely users of 
SWIFT.  There are several 
thousand commercial enterprises 
requiring improved connectivity in 
Western Ontario. 

These users have the technically 
savvy staff, applications, and 
financial wherewithal to purchase 
connectivity, which helps, sustain 
the system.  However, unlike their 
public-sector peers they are 
typically a little slower at adopting 
a new and unproven network.  
Often decision-making for these 
organizations reside outside of the 
Town of Collingwood, which also 
contributes to the slower adoption 
rate.   

National, regional, and local 
service providers 

Some or all of these 25 
organizations in Southwestern 
Ontario and Niagara are potential 
investor partners in the 
construction and operation of 
SWIFT. 

Typically, providers fund 
broadband projects by responding 
to RFPs, which are set up as a 
‘beauty contest’.  In this fashion, 
providers who contribute most to 
the project, over and above 
minimum requirements, are 
preferred.    

In SWIFT providers are 
conservatively estimated to 
contribute about $70 million to the 
$270 million project. 

In the case of EORN, where the 
providers are independent of the 
network administration body, they 
contributed some $60 million to 
the $170 million project.   

Applications service providers A recent phenomenon has been 
ASP investing in networks.  
Google established “Google Fiber” 
and currently offering service in 

Google Fiber invests and builds 
fibre to home projects, which are 
completed in cooperation with 
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Funding organization Fund description Funding 

Kansas City, Missouri, running a 
trial in St. Louis and has Austin 
and Provo forthcoming.  At total of 
42, US cities are currently targeted 
as Google fiber communities.  
Google has announced a first 
Canadian trial in Waterloo, Ontario 
with no fixed date. 

municipal partners.   

The steering committee has had 
preliminary discussions with 
Google Fiber to date. 

Residents and small businesses These users connecting to partner 
service providers utilize and 
monetize the network through their 
monthly purchases of Internet 
services.  By Town of Collingwood 
investing in SWIFT, partner 
service providers can reallocate 
funds previously committed to 
upgrading core and access 
infrastructure to expanding last-
mile infrastructure, thereby 
pushing out high capacity fibre 
optic connectivity to the end-user 
sooner than they planned. 

Not applicable. 

 

As well, additional investments in SWIFT beyond those committed by Town of Collingwood 
through the County of Simcoe should be considered.  These investments would speed up the 
deployment of fibre optic infrastructure including fttp.  For example, the Town of Caledon, a 
SWIFT member, passed a separate broadband tax rate of 0.002067% for residential 
properties in 201617.  The special levy will generate about $300,000 per year and $1.2 to $1.5 
million over 4 and 5-years, respectively in addition to the $200,000 per year for 5-years 
already pledged for SWIFT.  The plan is to end up with a total investment of approximately 
$22,500,000 in fibre optic infrastructure buildout in Caledon once federal, provincial, and 
private contributions are factored in. 

5.5  Context 

The following are local, national, and global trends in digital technology that impact the 
decisions the Town of Collingwood needs to make regarding the digital infrastructure in the 
community necessary to support equitable access to the Internet of your businesses and the 
fact that broadband is an essential utility for your businesses in order to successfully compete 
in the global economy. 

                                                 
17 https://www.caledon.ca/en/business/Internet.asp 
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5 . 5 . 1  G U I D I N G  P R I N C I P L E S  

The Town of Collingwood as a county council member of Simcoe County, who in turn are 
members of the SWIFT project are subject to and benefit from the Guiding Principles 
adopted by the WOWC and board of SWIFT Inc.  Therefore, the guiding principles for 
SWIFT, that have been adopted by Town of Collingwood by virtue of being members in 
SWIFT, and as envisioned in this study are as follows: 

1. Standards-based architecture - so the system will interoperate with all other systems 
and is easy to support; 

2. High availability and scalability - which means SWIFT is available at any moment in 
time, whenever users need it and scalability, which means the system can scale to tens 
of millions of users’ connections and applications dynamically without additional 
material capital outlays or system delays; 

3. Neutrality and open access - which means there are no barriers to entry for users and 
providers to access, the playing field is level and open access meaning there are 
facilities and contractual mechanisms and oversight in place to ensure access is open 
to all; 

4. Ubiquity and equitability - ubiquity means physical accessibility of the network to 
everyone and equitability meaning it costs the same for everyone to provide 
applications and services over the system or use applications and services on the 
system regardless of geographic point of ingress/egress; 

5. Competition and affordability - the system and processes promote competition in 
services and applications over SWIFT by providing open access, flat-rates, high-
availability, and a differentiated system that is affordable; 

6. Broad public sector user participation - means many public-sector users supporting it 
while WOWC is trying to get it off the ground initially and connecting to it as it 
becomes available.  Critical to initial success will be getting most or all of the broader 
public service (BPS) users as anchor tenants to the system, and then branching out to 
Ontario public service (OPS) sites, private enterprises, small and ultimately, virtually 
all medium sized business, farmers, and residents over time; 

7. Sustainability - this means all users pay fees to access the network. The fees are 
published and publicly available so there is transparency.  These fees would be shared 
with underlying providers as agreed to through the RFP procurement and contract 
negotiation processes.  The portion of the fees paid to SWIFT provide the cash flow 
sustainability necessary to support ongoing operating and capital costs so the network 
need not be dependent on taxpayer subsidies in the future.  The underlying providers 
would see most of these funds returned to them as an ongoing subsidy to build out 
fibre optic connectivity throughout the region based on connectivity needs identified 
by the SWIFT board of directors. 
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The question for the Town of Collingwood is what can the Town do to accelerate this process 
in order to provide your businesses with a competitive advantage? 

5 . 5 . 2  A P P L I C A T I O N S  D R I V E  C O M M U N I T I E S  

Figure 14 shows the driver for broadband technology trends is the user.  Users increasingly 
expect and need Internet access, all of the time to any service, on any device, anywhere they 
are, fully personalized to their needs.  In Southwestern Ontario and Niagara (the footprint of 
the SWIFT project) and the Town of Collingwood, there are millions of users accessing the 
Internet concurrently and simultaneously, with each user expecting reliability of service and 
consistency of performance or more correctly, yearning for this level of service today, but 
absolutely requiring it tomorrow; because all business users are becoming increasingly 
dependent on Internet connectivity to run their businesses.  The following user driven trends 
are in force today: 

• Fully personalized computing environments require network infrastructure that 
supports differentiation or multiple applications running simultaneously and 
concurrently; 

• Integrated applications on all devices; 

• The dominant traffic on networks is bandwidth intensive video;  

• All network services will be IP running over Ethernet; 

• Meshed traffic patterns of networks; any-to-any connectivity; 

• Fixed and mobile convergence; 

• The need for access to servers in the Internet “Cloud” to run all business applications; 

• The need to use a network connection to communicate on a “peer-to-peer” basis with 
customers and suppliers in a supply chain; 

• The requirement for 24/7 communications between businesses and their supply 
chains; 

• The “Open Access Network” and the “Open Data” concept are driving up network 
usage; 

• Need for Real-time and Best Effort traffic to co-exist with the network capable of 
intelligently making forwarding decisions based upon these prioritizations also 
known as Quality of Service (QoS); 

• Ethernet is no more only a local area network as it moves into the public domain; 

• Common control plane for IP and optical layers in the network; 
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• “Network function virtualizations” (NFV) is a networks innovation to deploy, 
manage and scale networking functions in telecom and enterprise networks, by 
decoupling and virtualizing all of their existing operations supports systems (OSS), 
and relegate these previously highly specialized and intelligent devices specialized to 
software driven commoditized, standardized hardware. These network services and 
functions have historically been complex black boxes based on proprietary hardware 
and software provided by vendors which on top of being costly and time-consuming 
to procure and manage and support with specialized teams, which inherently lacks 
scalability, elasticity, and creates lock-in of enterprises to telecom services providers 
and electronics vendors;  

• “Software defined networks” (SDN), introduces the concept of decoupling the control 
plane from the data plane in network equipment. In the context of network function 
virtualization, SDN complements NFV in the sense that SDN enables providers and 
enterprises to keep the “smartness” of the network or the network brain in the 
controller, while the network equipment which handles tons of data becomes 
essentially a “dumb” device which merely executes operations mandated by this 
controller.  In this way, NFV moves proprietary hardware equipment into virtualized 
servers. NFV coupled with SDN, now makes it possible to have sophisticated 
network functions and handle them in the controller in a non-proprietary server, and 
further simplify and reduce the cost of the network function implementation; and  

• Optical transparency to reduce the need of optical-to-Ethernet-to-optical conversions 
is coming in core networks today and will make its way to the provider and customer 
edge, in the near future, where networks from the enterprise users’ desktop through to 
the cloud server, end-to-end is all optical.  This will enable networks to be more 
scalable, reliable, simple, and affordable to operate. 
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Figure 14 User applications demands driving bandwidth growth 

 

Therefore, when the Town of Collingwood are developing policies and programs to support 
network infrastructure investments, the Town must take into consideration the trends above 
and ensure these investments of time and money are made with the present and future in 
mind, i.e., the idea of building a platform for the future. 

5.5.2.1 Applications drive bandwidth consumption 

Figure 15 shows an MRTG report of historical bandwidth consumption at number of service 
providers in the SWIFT project footprint which is representative of the trend nationally.  This 
chart shows that bandwidth consumption has been increasing at a 50% compound annual 
growth rate.   Many experts suggest that slope rate of this curve will increase considerably 
with the advent of cloud computing and IoT18.  Only fibre optic infrastructure can scale to 
these constantly growing requirements. 

                                                 
18 http://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/prime-
home/white_paper_c11-711195.html 
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Figure 15 Impact of growing applications use on bandwidth consumption 

 

Therefore, when the Town of Collingwood is supporting or making investments in network 
infrastructure, all of which take time to construct and deploy, those investments should only 
be made in fibre optic infrastructure, including fibre plant that enables the near-term delivery 
of fttp, fttn, fttc and fttt.   

5.5.2.2 The importance of ubiquity 

The key strategic objective which drives the SWIFT’s network architecture is ubiquity of 
services.  That is, regardless as to whether the subscriber is located within a rural town or 
major urban centre, irrespective of their demographic profile or socio-economic status, they 
can obtain the same high-capacity broadband services on an equitably affordable basis.  As 
such, the SWIFT will see Access Network equipment deployed within each of the cities, 
towns, villages, and hamlets located in the region.  By extension, the Town of Collingwood 
needs to take steps to ensure that every person and place has equitable access to fibre optic, 
WiFi, and LTE connectivity around Collingwood and within Collingwood.  Like the City of 
Chattanooga Tennessee, “the Gig City,”19 this will have immediate and growing impact on 
the economy of Collingwood by enabling citizens to start new businesses, grow existing 
businesses, attract business relocations, attract skilled workers, and attract investment capital.   

5.5.2.3 Symmetry needed to support applications 

PC Mag published a survey20 of Internet bandwidth by provider and by city in Canada in 
2015 as shown in Figures 16 and 17.    When comparing Town of Collingwood to Figure 16 
                                                 
19 http://www.thegigtank.com/gig-city 
20 http://www.pcmag.com/article2/0,2817,2490913,00.asp 



TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    45 

one can easily see that business users’ upload and download speeds are very slow relative to 
the best performing municipalities in Canada (note: this survey is heavily skewed by results 
from Toronto, Montreal, Vancouver, and Calgary).  The significant take away from Figure 
17 is the lack of symmetry in even the best-connected municipalities in Canada.  The lack of 
symmetry is problematic for business for the many reasons described above and 
demonstrates the need for government policy and regulatory intervention to correct it, 
because as long as symmetrical connectivity is unavailable, Canadian businesses will 
continue be at a competitive disadvantage relative to business in countries where symmetry is 
widely available.   

There are opportunities for the Town of Collingwood to intervene directly with your own 
policies, programs, and investments and by supporting the SWIFT project to make sure 
symmetrical Internet connectivity is ubiquitous for all businesses, including small-office-
home-office (SOHO) businesses in the Town.    

Figure 16 Internet upload and download speeds by municipality 

 

                                                                                                                                                       

 



TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    46 

Figure 17 Internet upload and download speeds by ISP 

 

 

5.5.2.4 The intelligent Community 

The members of SWIFT Inc., envisions Southwestern Ontario as an “intelligent region,” as 
exemplified in the ICF “virtuous cycle”21 model shown in Figure 18.  The virtuous cycle is 
designed to reverse the “vicious cycle” many communities in the region continue to be 
caught in due to the collapse of the manufacturing sector which for decades has been the 
foundation of the regional economy prior to free trade.   The Town of Collingwood has not 
been exempt from this phenomenon, however, the Town of Collingwood seems to have fared 
somewhat better than many of your peers in Southwestern Ontario, due to the tourism and 
residential economies built around the proximity to the escarpment and Georgian Bay22.     

The Virtuous Circle, designed to counter the “vicious circle,” many of our businesses and 
communities have been caught in for years, works as follows: 

1. Broadband access by knowledge workers to connect with each other.   

2. Connected workers create new products, services, and applications. 
                                                 
21 
https://www.intelligentcommunity.org/index.php?src=gendocs&ref=Research_Intelligent_Community_Indicat
ors&category=Research 
22 http://www.theglobeandmail.com/news/politics/after-the-gold-rush/article18923563/ 
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3. The creation and distribution of these new products service and apps drives 
innovation and innovation drives economic growth in the digital economy; 

4. To drive growth faster still, communities that ensure all of businesses have an equal 
ability to participate in the digital economy regardless of their demographics or 
geographic location will ensure all boats rise with the tide. 

5. These intelligent communities connect all of their community assets digitally to 
create a smart sustainable ecosystem.   

6. Then these intelligent communities advocate all of these capabilities to the world in 
order to leverage their burgeoning reputations, attracting and retaining skilled 
workers, investment capital, and business startups and relocations.   

These intelligent communities will be the economic and social leaders of the 21st century.  
The question facing the Town of Collingwood is will we be one of those communities and 
what are doing to ensure we lead this trend rather than trail this trend? 

 

Figure 18 The ICF Virtuous Circle model 
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The strategy for “Connected Communities”23 as shown in Figure 19 and described by Intel 
can only be realized if a ubiquitous, high-capacity, scalable, and resilient broadband network 
exists as one of the foundational infrastructures.  The World Economic Forum said, “The 
digital infrastructure is the foundation needed to enable 21st century applications, economies 
and societies.”24 

Figure 19 The Connected Region 

 

The world’s manufacturing sectors continue to advance and morph at a dizzying rate. It goes 
without saying that manufacturing is more global than ever before.  Virtually every major 
industrial enterprise operates on a worldwide stage, with supply chains that crisscross time 
zones and continents. Manufacturing operations are broadly dispersed, as are relationships 
with suppliers and customers.  But constant technology innovation is adding a new 
dimension to the global battleground: More manufacturers are tapping a new breed of 
network architecture to gain a remarkable competitive advantage.  Farmers and agri-
businesses surrounding Collingwood are doing the same inside the farm the gate.  Precision 
farming25 and precision manufacturing26 require scalable, reliable connectivity that support 
multiple applications running simultaneously in order to use these new technologies to 
achieve a competitive advantage.   Small businesses around the world of every size and shape 
are embracing the IoT.    

However, Canada is lagging way behind these trends because we lack the ubiquitous fibre 
optic, WiFi, and LTE infrastructure to make it happen.   An exception to this is the City of 
Stratford (and there are several other municipal examples across Canada).  The City of 
                                                 
23 http://www.cisco.com/c/en/us/solutions/industries/smart-connected-communities.html 
24 http://www3.weforum.org/docs/Global_IT_Report_2012.pdf 
25 http://www.research.ibm.com/articles/precision_agriculture.shtml 
26 http://www.cisco.com/c/dam/m/en_us/ioe/digital-transformation-
stories/pdf/digital_transformation_0110.pdf 
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Stratford (population 30,886) has built an integrated fibre optic and WiFi system that has 
enabled the reinvention the community as a digital hub attracting large data centres and the 
University of Waterloo Digital Arts school to name a couple of large impacts.  Most recently, 
the City of Stratford is using this infrastructure and talent pool to position themselves as the 
test bed for autonomous vehicles in Canada and they are working with companies in Canada 
and Silicon Valley to do just that.27  Will Town of Collingwood be the next Stratford? 

5 . 5 . 3  M O R E  T H I N G S  C O N N E C T E D  T H A N  P E O P L E  

The result of digitization is what the Economist magazine calls the “Third Industrial 
Revolution,”28 in which Internet-based manufacturing and farming networks are uniting the 
factory floor or farmer field with enterprise-based systems and decision makers. Taking a 
page from the Economist, IDC forecasts the creation of a “Third Productivity Platform”29 
that wraps together cloud applications, Big Data analytics, social business solutions, and 
mobility into a single solution — in effect converging formerly distinct 
manufacturing/farming and business domains. 

In this “revolutionary” landscape, more machines are being outfitted with sensors that 
connect to the cloud, enabling communication with other machines, sensors, and their human 
operators in real time (Figure 20)30. 

                                                 
27 https://www.thestar.com/business/2016/07/30/wifi-made-a-public-service-a-test-bed-for-driverless-cars-
stratford-aims-to-be-a-high-tech-hub.html 
28 http://www.economist.com/node/21553017 
29 http://www.idc.com/prodserv/3rd-platform/ 
30 http://www.cisco.com/c/dam/en_us/about/ac79/docs/innov/IoT_IBSG_0411FINAL.pdf 



TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    50 

Figure 20 Connected devices per person forecast 

 

The coming revolution will see deepening connections between the plant floor/farm field and 
the businesses of all types into an enveloping ecosystem, leading to tighter collaboration 
between customers, contractors, suppliers, and business decision makers. The basis of this 
change is the increasing adoption of secure networking technologies, typically incorporating 
new communications and collaboration capabilities, that link the office, plant floor, and farm 
field to the wider world of business decision makers, contractors, and other supply chains 
feeding the production process. According to the Aberdeen Group31, 70 percent of 
manufacturing executives are focusing on plant-floor data initiatives to drive operational and 
business excellence, faster time to market, and immediate access to data from machines on 
the factory floor. 

Greater network convergence and connectivity will help virtualize service businesses, 
manufacturers, and farmers so they may address challenges they have been striving to 
overcome for decades. These include eliminating recurring supply chain disruptions, filling 
skilled worker shortages, neutralizing cyber threats, and boosting asset utilization. 

Digital ecosystems require ubiquitous digital infrastructure.  The question is what is the 
Town of Collingwood doing or could we doing to become a digital ecosystem sooner than 
later? 

5 . 5 . 4  T H E  I N T E R N E T  O F  T H I N G S  

                                                 
31 http://www.cisco.com/c/dam/en_us/solutions/industries/docs/manufacturing/cisco-connected-factory.pdf 
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Cisco has developed the following graphic entitled, “The Internet of Everything,” more 
commonly called the “Internet of Things” (IoT), to highlight some of the applications and 
tools that are representative drivers of IP traffic and showing the evolution of Internet 
connectivity (Figure 21). 

As dependant on connectivity as we are today, according to Cisco as reported by McKinsey 
and Company32, only 1% of things that will be connected are connected today 

Figure 21 Internet of Everything (IoE) 

 

 

Therefore, communities making investments in supply infrastructure, need to be making 
investments only in technologies that will scale to the future demand that we know is coming 
even if we don’t know exactly what the future the applications demand that will drive the 
need for capacity.  

What investments can the Town of Collingwood make to accelerate the availability of the 
enabling infrastructure necessary to support the scaling requirements of IoT? 

5 . 5 . 5  D A T A  D R I V E S  G R O W T H  

Figure 22 shows that data is growing at an annual compound rate of 40%, expected to reach 
40 Zettabytes by 2020.  Big data is everywhere including where one might expect it in 
businesses and public sector organizations, but also on farms as identified in Australia33.  As 
big data becomes ubiquitous communities need big data pipes need to carry the exponential 
growth in information between the cloud and users.     
                                                 
32 http://www.mckinsey.com/industries/high-tech/our-insights/connecting-everything-a-conversation-with-
ciscos-padmasree-warrior 
33 http://www.farminstitute.org.au/ 



TOWN OF COLLINGWOOD BUSINESS USER BROADBAND ASSESSMENT REPORT 

 

DRAFT 3 – NOT APPROVED    52 

Figure 22 Big data growth by year 

 

Is Collingwood ready for the big data revolution which is upon us? 

5 . 5 . 6  B I G  D A T A  N E E D S  A  B I G  R O A D  T O  R I D E  O N   

Figure 24 shows the relative cost of fibre optic infrastructure to other types of infrastructure 
municipalities make investment decisions about, such as roads and water infrastructure.   
Fibre optic provide the information highway necessary to carry the big data created by farms, 
businesses, public sector organizations, and residents.   At about $50 thousand per kilometer 
to build fibre networks, the cost versus roads at $500 thousand and water at $150 thousand 
per kilometer will yield a much lower break-even cost and must faster return on investment.  
Given the importance of connectivity today, one could argue that fibre optic infrastructure is 
a more important enabler of economic and social prosperity than the investments in 
traditional infrastructures.  As such, the argument goes, municipalities need to have a say in 
how, when, where and how much is invested in fibre optic infrastructure in their 
communities just as they routinely do today with roads and water infrastructure.   
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Figure 23 Cost comparison of broadband infrastructure to other types of municipal infrastructure 

 

Moreover, like roads, water and electricity investments in broadband infrastructure require 
long-term planning and investment horizons and as such as such should be incorporated in 
municipal official plans and municipal access agreements.  As well, fibre optic plant requires 
civil to carry it.  So, communities like the Town of Caledon have developed standards for the 
construction of underground duct structure to include additional conduits for the installation 
of fibre cable based on the engineering standards of their incumbent service providers, Bell, 
and Rogers.  In addition, the Town of Caledon has made it a policy that whenever they have 
an open trench for utilities that town, at their own expense, will construct the conduit ducts 
required and whenever a developer is building a commercial or residential subdivision they 
are required to do same.   

What could the Town of Collingwood do to ensure a similar approach, which make it easier, 
faster, and cheaper for service providers to deploy fibre optics throughout the community?  

5.5.6.1 Network Architectural Requirements 

The fundamental aspect which network architecture must satisfy is the product catalogue.  
That is, a network must be capable of offering a suite products and services that address the 
needs of businesses within the network’s addressable market.  In addition to services which 
have a competitive price point, business customers require services that scale as their 
business needs grow, services that are intelligent and offered over a network that can 
differentiate between best effort traffic, Voice over IP, Video, and critical business 
applications in addition to delivering services that are reliable and dependable.   
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Further, the network must have the necessary redundancy and resiliency to ensure high-
availability.  “High Availability,” is a technical term, which means the system is available in 
every instance, instantly when the users need it.  The design concept must be a core principle 
of all network infrastructure investments.    

As a next-steps for the Town of Collingwood the question is how do we ensure broadband 
network infrastructure that is built in our community meets this design principle?   

5.5.6.2 IoT drives municipal costs savings and revenue growth  

Figure x from Cisco shows the costs that may be avoided or saved and revenue generated by 
investing in connectivity to all of our municipal assets and implementing IoT devices so we 
may centrally manage our systems to provide better services to our businesses and residents.  
As well, IoT provides the data and automated management capability to optimize the 
consumption of resources in an ecosystem of connectedness. 

 

Figure 24 IoT ecosystem drives system efficiencies and increased service levels 

 

6 Conclusions 

In our view, broadband is the next essential utility for the Town of Collingwood, as vital to 
our economic growth as reliable electricity, clean water, and good roads. These utility 
“systems are engineered for scalability, can support new uses, and upgrades do not typically 
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require changes to the ways that people engage with the services. [Broadband is] essential to 
the economy and everyday life, should not expectations for ease of use and availability and 
affordability be the same as those for water or electricity? If so, it seems that simple, 
unconstrained, upgradable models for broadband provision [are] the preferred choice in 
future.”34  

7 Recommendations 

The authors make the following recommendations to Town of Collingwood: 

1. Establish a committee of council made of representatives of users and providers to 
steer the course of broadband infrastructure investments in the community today and 
for years to come. 

2. Pass a motion at council that broadband is declared an essential utility and that 
equitable access to the Internet is a right of every citizen and business as entrenched 
in the Charter of Rights and Freedoms based on the principle of “equality before and 
under law and equal protection and benefit of law,”(Canadian Charter of Rights and 
Freedoms), because in the digital age equitable access to the Internet is a 
determinant of one’s equal access to healthcare, education, government, 
marketplaces and the Right to “pursue the gaining of a livelihood.”(Canadian 
Charter of Rights and Freedoms). 

3. Include broadband infrastructure in your Official Plan and make plans for 
construction and deployment of this infrastructure into the future in conjunction 
with consulting service providers about their capital build programs and technology 
roadmaps to take them into account as a basis for working together to ensure every 
business and citizen has equitable access to the Internet. 

4. Develop an Intelligent Community Plan based on the ICF Virtuous Circle 
collaboration model to provide a strategic roadmap with stakeholders for making the 
Town of Collingwood a powerhouse in the digital economy of Canada. 

5. Develop a Broadband Strategy that will describe how the Town of Collingwood will 
use digital infrastructure and information and communications technologies to 
support achievement of the Intelligent Community Plan.   

6. Incorporate broadband infrastructure, connectivity and applications into the Town of 
Collingwood’s Strategic Plan and develop strategies to enable the accelerated 
deployment of fibre optic, WiFi and LTE infrastructure to every person, place, and 
thing in and around the Town of Collingwood. 

                                                 
34 Middleton C. Moral Fibre. InterMedia. 2016;44(1). http://www.iicom.org/intermedia/intermedia-past-issues/intermedia-apr-
2016/moral-fibre 
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7. Develop strategies to deploy fibre optic and WiFi connectivity, controllers, and 
sensor devices to implement IoT in Town systems such as roads, traffic signals, 
street lights, parking, transit, electricity, water/waste water, for example.  A 
comprehensive inventory of municipal assets and strategies for implementing smart 
technologies to manage them is needed. 

8. Develop civil infrastructure standards for the construction of civil works necessary 
to support the deployment of fibre optic cables.   

9. Review our municipal access agreement (MAA) and revise as necessary to ensure it 
makes it easier, faster, and cheaper for facilities-based telecom service providers to 
deploy fibre optic infrastructure. 

10. Consider various organizational and deployment models for broadband 
infrastructure in order to develop a best practice for Collingwood (see Appendices, 
9.1, Network deployment models). 

11. Develop a protocol and funding mechanism to support R2B2 in their ongoing data 
collection and analysis of quality of service among micro, small, and medium 
businesses be continued to increase the size of the data set, which will improve the 
reliability and accuracy of the information for future policy and program 
development for the Town of Collingwood.  Town of Collingwood should continue 
to participate and support the R2B2 Project to collect, maintain and analyze this data 
in cooperation with all other members of the SWIFT network project.   

12. It is recommended Town of Collingwood make every effort to make additional 
investments in digital infrastructure, beyond the SWIFT network project, and 
subsidize service providers investments in fibre optic infrastructure to upgrade their 
copper/coaxial and wireless capacity in order to bridge the digital divide as soon as 
possible for the businesses and residents in the community, in addition to the present 
level of resources and funding commitment to the SWIFT network project through 
the County of Simcoe.   

13. That the Town of Collingwood, in partnership with local businesses, service 
providers, technology vendors and research institutions, implement a two or three 
IoT pilot projects to demonstrate the economic and social value of the digital 
ecosystem in action as use cases to build support for full-blown, more pervasive 
implementations, like Stratford is doing with autonomous vehicles.   

14. The Town of Collingwood make an Intelligent Community of Year application in 
2017/2018 as a mechanism for bringing stakeholders together to work in common 
cause, develop a common understanding to achieve uncommon results.  The 
transformative value of this process is well documented by similarly sized 
communities in Kingston and Stratford and most recently with your neighbours in 
Grey County, named a Smart21 community for 2016/2017. 
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15. That the Town of Collingwood develop plans to apply for government funding to 
underwrite the cost of broadband infrastructure deployments.  For example, ISED is 
currently developing a broadband funding program for the funds identified in the 
2016 Federal budget, “Budget 2016 proposed up to $500 million over five years, 
starting in 2016-17, for a new program to extend and enhance broadband service in 
rural and remote communities.”(FAQs for Canadians - Digital Canada 150) In 
addition, the “Fall 2016 Economic Statement,” the federal government earmarked 
$2 billion for rural infrastructure, including broadband and identified funding to be 
announce later for communities wanting to enter into a “Smart Cities 
Challenge”(Fall Economic Statement, 2016). 

8 Next Steps 

The following are the immediate next steps: 

1. Staff review and edit this Assessment Report; 

2. Presentation of report to Council; 

3. Adoption of report by Council; 

4. Development and execution of some or all of the recommendations in this 
Assessment.   

 

9  Appendices 

9.1  Network organizational and deployment models 

The following are a few examples of various models which may be followed and other 
examples may be provided upon request. 
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9.2  Glossary of terms 

10 BASE-T 

The IEEE 802.3 specification for Ethernet over unshielded twisted pair (UTP) 

100 BASE-T 

Fast Ethernet, 100 Mbps technology based on the Ethernet/CD network access method 

ARCHITECTURE 

The term architecture can refer to either hardware or software, or to a combination of 
hardware and software. The architecture of a system always defines its broad outlines, and 
may define precise mechanisms as well.  An open architecture allows the system to be 
connected easily to devices and programs made by other manufacturers. Open architectures 
use off-the-shelf components and conform to approved standards. A system with a closed 
architecture, on the other hand, is one whose design is proprietary, making it difficult to 
connect the system to other systems.  

ADSL 

Short for Asymmetric Digital Subscriber Line, ADSL is an older technology that allows 
more data to be sent over existing copper telephone lines (POTS). ADSL supports data rates 
of from 1.5 to 9 Mbps when receiving data (known as the downstream rate) and from 16 to 
640 Kbps when sending data (known as the upstream rate).  

ADSL requires a special ADSL modem. Currently, it is rarely available to the general public 
in Canada except in trial areas, but many believe that it will be one of the more popular 
choices for Internet access over the next few years. 

ATM 

Short for Asynchronous Transfer Mode, ATM is a network technology based on transferring 
data in cells or packets of a fixed size. The cell used with ATM is relatively small compared 
to units used with older technologies. The small, constant cell size allows ATM equipment 
equitably apportion bandwidth to such diverse data as video, voice and computer data over 
the same network. 

Current implementations of ATM support data transfer rates of from 25 to 622 Mbps 
(megabits per second). This compares to a typical maximum of 100 Mbps for Ethernet, the 
current technology used for most LANs. 
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Some people think that ATM holds the answer to the Internet bandwidth problem, but others 
are skeptical. ATM creates a fixed channel, or route, between two points whenever data 
transfer begins. This differs from TCP/IP, in which messages are divided into packets and 
each packet can take a different route from source to destination. This difference makes it 
easier to track and bill data usage across an ATM network, but it makes it less adaptable to 
sudden surges in network traffic.  

When purchasing ATM service, you generally have a choice of four different types of 
service:  

 Constant Bit Rate (CBR) specifies a fixed bit rate so that data is sent in a steady 
stream. This is analogous to a leased line.  

 Variable Bit Rate (VBR) provides a specified throughput capacity but data is not sent 
evenly. This is a popular choice for voice and videoconferencing data.  

 Unspecified Bit Rate (UBR) does not guarantee any throughput levels. This is used 
for applications, such as file transfer, that can tolerate delays.  

 Available Bit Rate (ABR) provides a guaranteed minimum capacity but allows data to 
be bursted at higher capacities when the network is free 

BACKBONE 

Another term for bus, the main wire that connects nodes. The term is often used to describe 
the main network connections composing the Internet.   Utilities Kingston uses it to describe 
our local loop or the core of our community network. 

BANDWIDTH 

The carrying capacity or size of a communications channel; usually expressed in hertz 
(cycles per second) for analog circuits (the original meaning of the term) and in bits per 
second (bps) for digital circuits (newer meaning). 

BGP 

The Border Gateway Protocol (BGP) is an inter-Autonomous System routing protocol.  It is 
built on experience gained with EGP as defined in RFC 904 [1] (Internet Engineering Task 
Force IETF supported Internet standard) and EGP usage in the NSFNET Backbone (National 
Science Foundation Network).  Exterior gateway protocol is a generic term for a routing 
protocol that is used to exchange routing information between two hosts in a network of 
autonomous systems. An EGP is typically used between hosts on the Internet to share routing 
table information. 
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BITS AND BYTES 

The building block of all computer information is the Bit. A bit can be either on - represented 
by the number one (1) —  or off —  represented by the number zero (0). It is for this reason 
that computer data is known as binary. On or off, one or zero. There are only two 
possibilities.  

When you put eight bits together, you form a byte. Each byte is then a series of eight bits that 
can form 256 distinct patterns. Each unique bit pattern represents one computer character, 
such as the capital letter 'Q' (represented by the binary pattern '01010001') or the question 
mark '?' (represented by the binary pattern '00111111'). The smallest unit of storage in a 
computer, the letter "A", for example, is composed of eight bits. 

Computer storage devices (such as a hard drive) generally hold many bytes, so we have 
special names for large amounts of computer data. One thousand bytes is called a kilobyte 
(KB). Similarly, one million bytes is called a megabyte (MB). It is also helpful to know that 
one billion bytes is called a gigabyte (GB). And finally, for whatever it is worth, one trillion 
bytes is called a terabyte (TB).  

BPS 

Modem stands for modulator / demodulator. The job of a modem is to convert digital 
(binary) data into an analog signal and back again. Digital data has a hard time moving 
across standard copper phone lines. The modem converts the computer's data into an analog 
wave format that can be transmitted over the phone. This analog data then travels to a 
receiving modem where it is converted back to digital again. This is the process that allows 
your computer to communicate with other computers via the Internet.  

When you purchase a modem for your computer, you will be looking at how fast it can 
transmit and receiving data. Early modems were designed to transfer data at speeds of 300 
bits per second bps. Using various methods of compression and modulation, most modern 
modems can achieve transfer speeds of 28,800 bps (more commonly 28.8 thousand bits per 
second, or 28.8kbps). Newer copper-based technologies can squeeze out 56Kbps.  

 Kbps – short for kilobits per second, a measure of data transfer speed of 1,000 bits per 
second, not to be confused with a KB (kilobyte) is 1,024 bytes of data storage. Data 
transfer rates are measured using the decimal meaning of K whereas data storage is 
measured using the powers-of-2 meaning of K. 

 Mbps – short for megabytes per second, a measure of data transfer speed at transfer 
rates to one million bytes.  The symmetrical threshold of copper service is 1.544 
Mbps, commonly known as T-1. 

 Gbps – short for Gigabits per second, a data transfer speed measurement for high-
speed networks such as Gigabit Ethernet. When used to describe data transfer rates, a 
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gigabit equals 1,000,000,000 bits. Our fibre network can scale to 10 Gbps or 
10,000,000,000 bits.  

CENTREX 

Short for central office exchange service, is a type of private branch exchange (PBX) service 
in which switching occurs at a local telephone station instead of at the company premises. 
Typically, the telephone company owns and manages all the communications equipment 
necessary to implement the PBX and then sells various services to the customer.  

CLOUD COMPUTING 

Cloud computing is a phrase used to describe a variety of computing concepts that involve a 
large number of computers connected through a real-time communication network such as 
the Internet. 

COS 

Since there are very many applications running between very many users at any given 
moment in time, the network needs to support thousands of simultaneous and concurrent 
connections across the network while assigning each and every application with the 
appropriate Quality of Service (QoS).   This functional characteristic in a network is known 
as Class of Service (CoS). 

COMPETITIVE LOCAL EXCHANGE CARRIER (CLEC) 

A company that builds and operates communication networks in metropolitan areas and 
provides customers with an alternative to the local telephone company. 

CONVERGENCE 

In telecommunications, convergence is generally accepted to mean the industry trend towards 
sharing network resources among disparate applications and traffic types. 

COPS/RSVP 

COPS/RSVP to provide consistently available network resources for users’ traffic. Common 
Open Policy Service (COPS) is a protocol for communicating network traffic policy 
information to network devices. Resource ReSerVation Protocol (RSVP) is a means for 
reserving network resources primarily bandwidth to guarantee that applications transmitting 
end-to-end across the Internet will perform at the desired speed and quality. 
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CSMA/CD 

Ethernet uses the CSMA/CD access method to handle simultaneous demands (Carrier Sense 
Multiple Access/ Collision Detection, a set of rules determining how to respond when two 
devices attempt to use a connection path simultaneously, called a collision). It is one of the 
most widely implemented LAN standards. 

DIAL UP LINES 

Used to connect to the dial-up telephone system, which provides access to any other point on 
the international analog-switched network. 

EIGRP 

Enhanced Interior Gateway Routing Protocol - (EIGRP) is a Cisco proprietary routing 
protocol loosely based on their original IGRP. EIGRP is an advanced distance-vector routing 
protocol, with optimizations to minimize both the routing instability incurred after topology 
changes, as well as the use of bandwidth and processing power in the router. Routers that 
support EIGRP will automatically redistribute route information to IGRP neighbors by 
converting the 32 bit EIGRP metric to the 24 bit IGRP metric, 

ETHERNET  

A 10 megabits-per-second baseband, CSMA/CD network originally designed by the Xerox 
Corporation. 

DSCP 

Differentiated services or DiffServ is a computer networking architecture that specifies a 
simple, scalable and coarse-grained mechanism for classifying and managing network traffic 
and providing quality of service (QoS) on modern IP networks. DiffServ can, for example, be 
used to provide low-latency to critical network traffic such as voice or streaming media while 
providing simple best-effort service to non-critical services such as web traffic or file 
transfers. 

FDDI 

The proposed the American National Standards Institute (ANSI) standard for connectionless 
data circuits and connection-oriented voice and video circuits. 
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FIBRE-OPTIC CABLE  

Fibre-optic cable is made out of glass, very thin strands of glass about the thickness of a 
human hair. Fibre-optic cable, as we know it today, has been in existence since the sixties. 
It's not the fibre-optic cable that is so interesting on its own; it is when it combined with 
lasers that it really performs. Rather than carry electricity, using lasers, vast amounts of 
digital information if carried over the fibre-optic cable. Fibre-optic cable is now the preferred 
method of moving data, voice, and images across town, and across the country. 

FRAME RELAY 

A packet-switching protocol for connecting devices on a Wide Area Network (WAN). Frame 
Relay networks in the U.S. support data transfer rates at T-1 (1.544 Mbps) and T-3 (45 
Mbps) speeds. In fact, you can think of Frame Relay as a way of utilizing existing T-1 and T-
3 lines owned by a service provider. Most telephone companies now provide Frame Relay 
service for customers who want connections at 56 Kbps to T-1 speeds. (In Europe, Frame 
Relay speeds vary from 64 Kbps to 2 Mbps.  

In the U.S., Frame Relay is quite popular because it is relatively inexpensive. However, it is 
being replaced in some areas by faster technologies, such as ATM.  

FRACTIONAL T-1 

A WAN communication service that provides the user with some portion of a T1 circuit 
which has been divided into 23 separate 64 Kb channels.  Fractional E-1 in Europe. 

GLBP 

Gateway Load Balancing Protocol (GLBP) is a Cisco proprietary protocol that attempts to 
overcome the limitations of existing redundant router protocols by adding basic load 
balancing functionality. 

In addition to being able to set priorities on different gateway routers, GLBP also allows a 
weighting parameter to be set. Based on this weighting (compared to others in the same 
virtual router group), ARP requests will be answered with MAC addresses pointing to 
different routers. Thus, load balancing is not based on traffic load, but rather on the number 
of hosts that will use each gateway router. By default, GLBP load balances in round-robin 
fashion. 

GLBP elects one AVG (Active Virtual Gateway) for each group. Other group members act 
as backup in case of AVG failure. In case there are more than two members, second best 
AVG is placed in the Standby state and all other members are placed in the Listening state. 
This is monitored using hello and holdtime timers, which are 3 and 10 seconds by default. 
The elected AVG then assigns a virtual MAC address to each member of the GLBP group, 
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including itself, thus enabling AVFs (Active Virtual Forwarders). Each AVF assumes 
responsibility for forwarding packets sent to its virtual MAC address. There could be up to 
four active AVFs at the same time. 

By default, GLBP routers use the local multicast address 224.0.0.102 to send hello packets to 
their peers every 3 seconds over UDP 3222 (source and destination). 

Cisco implemented IPv6 support for GLBP in IOS release 12.2(33) SXI 

HTML 

HyperText Markup Language. HTML is the common text-tagging standard used for creating 
the pages you see on the World Wide Web every day.  

IEEE 

Abbreviation of Institute of Electrical and Electronics Engineers, pronounced I-triple-E. 
Founded in 1884 as the AIEE, the IEEE was formed in 1963 when AIEE merged with IRE. 
IEEE is an organization composed of engineers, scientists, and students. The IEEE is best 
known for developing standards for the computer and electronics industry. In particular, the 
IEEE 802 standards for local-area networks are widely followed. 

• IEEE 802.1: Standards related to network management.  

• IEEE 802.2: General standard for the data link layer in the OSI Reference Model. The 
IEEE divides this layer into two sublayers – the logical link control (LLC) layer and 
the media access control (MAC) layer. The MAC layer varies for different network 
types and is defined by standards IEEE 802.3 through IEEE 802.5.  

• IEEE 802.3: Defines the MAC layer for bus networks that use CSMA/CD. This is the 
basis of the Ethernet standard.  

• IEEE 802.4: Defines the MAC layer for bus networks that use a token-passing 
mechanism (token bus networks).  

• IEEE 802.5: Defines the MAC layer for token-ring networks.  

• IEEE 802.6: Standard for Metropolitan Area Networks (MANs). 

INTEGRATED SERVICES DIGITAL NETWORKING (ISDN) 

A hardware standard and protocol for telephone systems. Levels of ISDN service include: 

B A S I C  R A T E  ( B R I )   
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A service in ISDN that provides each user with two 64 Kbps bearer (or B) channels for 
message information and one 16 Kbps (or D) channel for signaling and control over an 
existing telephone line. It is also referred to as 2B+D.bps bits per second. 

P R I M A R Y  R A T E  ( P R I )   

An ISDN service providing users with 23 64 Kbps bearer (or B) channels for message 
information and 1 64 Kbps data (or D) channel for signaling and control over an existing 
telephone line. 

IP 

IP specifies the format of packets, also called datagrams, and the addressing scheme. Most 
networks combine IP with a higher-level protocol called Transmission Control Protocol 
(TCP), which establishes a virtual connection between a destination and a source.  

IP by itself is something like the postal system. It allows you to address a package and drop it 
in the system, but there's no direct link between you and the recipient. TCP/IP, on the other 
hand, establishes a connection between two hosts so that they can send messages back and 
forth for a period of time.  

The current version of IP is IPv4. A new version, called IPv6 or IPng, is under development. 

IP DIFFSERV 

Differentiated Services (DiffServ) describes a set of end-to-end quality of service (QoS) 
capabilities. End-to-end QoS is the ability of the network to deliver service required by 
specific network traffic from one end of the network to another. 

INTERNET TELEPHONY OR VOICE-OVER-IP 

Internet telephony enables people to use the Internet as the transmission medium for 
telephone calls. For users who have free, or fixed-price Internet access, Internet telephony 
software essentially provides free telephone calls anywhere in the world. To date, however, 
Internet telephony does not offer the same quality of telephone service as direct telephone 
connections. 

There are many Internet telephony applications available. Some, like CoolTalk and 
NetMeeting, come bundled with popular Web browsers. Others are stand-alone products. 
Internet telephony products are sometimes called IP telephony, Voice over the Internet (VOI) 
or Voice over IP (VOIP) products.  
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INTEREXCHANGE CARRIER (IXC) OR INTEREXCHANGE COMMON CARRIER 

Any individual, partnership or association, joint-stock company, trust, governmental entity, 
or corporation engaged for hire in interprovincial or foreign communication by wire or radio, 
between two or more exchanges, e.g. Bell and AT&T. 

IP – VPN 

Internet Protocol Virtual Private Network. An overlay network of secured (encrypted) links 
whose end-use nodes constitute a closed group, and each of whose nodes accesses this 
network via the Internet protocol. Popular IP-VPN protocols include Point-to-Point 
Tunneling Protocol (PPTP), Layer 2 Tunneling Protocol (L2PP), and IP Secure (IPsec). 
Where additional services such as voice-over-IP and video-over-IP communications are 
provided to a customer over a customer-provisioned IP-VPN infrastructure. 

ISIS 

Intermediate System-Intermediate System is an International Organization for 
Standardization (ISO) hierarchical routing protocol where IS routers exchange routing 
information based on a single metric to determine network topology.  IS-IS is often used in 
IP networks. 

LANS AND WANS 

A local area network (LAN) is created when two or more computers or other devices are 
connected to each other. The methods used to connect the computers and devices (such as a 
printer) vary widely. On a smaller scale, a network can be just a few computers connected via 
several wires. On a larger scale, a network could consist of many computers connected to 
central computers known as servers. 

A computer network that spans a relatively small area is a LAN. A network spanning a large 
area is a Wide Area Network (WAN).  Most LANs are confined to a single building or group 
of buildings. However, one LAN can be connected to other LANs over any distance via fibre 
optic cable and radio waves. A system of LANs connected in this way is called a WAN.  

LANs typically run at 10 Mbps and 100 Mbps, while the newest LANs are capable of 1 
Gbps.  It is the need to connect LANs in a WAN at symmetrical speeds that is driving 
broadband demand and the need for scalable infrastructure to supply it. 

METRO ETHERNET    

Metro Ethernet network is a metropolitan area network (MAN) that is based on Ethernet 
standards. It is commonly used to connect subscribers to a larger service network or the 
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Internet. Businesses can also use metropolitan-area Ethernet to connect their own offices to 
each other. 

An Ethernet interface is much less expensive than a SONET or ATM legacy interfaces 
interface of the same bandwidth (SONET and ATM are explained elsewhere in the glossary). 
Ethernet also supports more bandwidth ranges traditional interfaces. Another distinct 
advantage of an Ethernet-based access network is that it can be easily connected to the 
customer network, is Ethernet is the defacto standard in virtually all corporate and, more 
recently, residential networks.  The core in most cases is an existing DWDM or IP/MPLS 
backbone which is typically upgradeable to newer forms of Ethernet transport in the form of 
10 Gbps speeds today Terabit Ethernet network in the future. 

MIB    

Short for Management Information Base, a database of objects that can be monitored by a 
network management system. Both SNMP and RMON use standardized MIB formats that 
allows any SNMP and RMON tools to monitor any device defined by a MIB. 

MPLS 

Multi Protocol Label Switching is an Internet Engineering Task Force (IETF) standard that 
integrates Layer 2 information about network links (bandwidth, latency, utilization) into 
Layer 3 (IP) within a particular autonomous system or ISP in order to simplify and improve 
IP-packet exchange.  GMPLS: Generalized Multiprotocol Label Switching 

Generalized Multiprotocol Label Switching (GMPLS) enhances MPLS architecture by the 
complete separation of the control and data planes of various networking layers. GMPLS 
enables a seamless interconnection and convergence of new and legacy networks by allowing 
end-to-end provisioning, control and traffic engineering even when the start and the end 
nodes belong to heterogeneous networks.    

MRTG  

The Multi Router Traffic Grapher, or just simply MRTG, is free software for monitoring and 
measuring the traffic load on network links. It allows the user to see traffic load on a network 
over time in graphical form 

MULTIHOMED 

Typically used to describe a host router connected to two or more networks or having two or 
more network addresses. Multihomed Internet offers users the advantage of multiple paths 
for their Internet packets which results in lower latency routing and fewer hops from router-
to-router between sender and destination routers. 
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NEXT GENERATION NETWORK (NGN) 

The next-generation network (NGN) is the concept that one unified network transports all 
information and services (voice, data, and applications) by encapsulating these into Internet 
Protocol (IP) packets, identical to those used on the Internet. 

OC 

Short for Optical Carrier, used to specify the speed of fibre-optic networks conforming to the 
SONET standard. The following table shows the speeds for common OC levels.  

OC Level Speed 

OC-1 51.85 Mbps 

OC-3 155.52 Mbps 

OC-12 622.08 Mbps 

OC-24 1.244 Gbps 

OC-48 2.488 Gbps 

OC-192  9.952 Gbps 

OC -255  13.21 Gbps 

 

THE 7 LAYERS OF THE OSI MODEL 

The OSI, or Open System Interconnection, model defines a networking framework for 
implementing protocols in seven layers. Control is passed from one layer to the next, starting 
at the application layer in one station, proceeding to the bottom layer, over the channel to the 
next station and back up the hierarchy.  

OSI Model 

 
Data unit Layer Function 

 

Host 
layers Data 

7. Application Network process to application 
 

6. Presentation Data representation, encryption and decryption, convert 
machine dependent data to machine independent data  
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5. Session Interhost communication, managing sessions between 
applications  

Segments 4. Transport End-to-end connections, reliability and flow control 
 

Media 
layers 

Packet/Datagram 3. Network Path determination and logical addressing 
 

Frame 2. Data link Physical addressing 
 

Bit 1. Physical Media, signal, and binary transmission 
 

 

Application 

(Layer 7) This layer supports application and end-user processes. Communication partners 
are identified, quality of service is identified, user authentication and privacy are considered, 
and any constraints on data syntax are identified. Everything at this layer is application-
specific. This layer provides application services for file transfers, e-mail, and other network 
software services. Telnet and FTP are applications that exist entirely in the application level. 
Tiered application architectures are part of this layer.  

Presentation 

(Layer 6) This layer provides independence from differences in data representation (e.g., 
encryption) by translating from application to network format, and vice versa. The 
presentation layer works to transform data into the form that the application layer can accept. 
This layer formats and encrypts data to be sent across a network, providing freedom from 
compatibility problems. It is sometimes called the syntax layer.  

Session 

(Layer 5) This layer establishes, manages, and terminates connections between applications. 
The session layer sets up, coordinates, and terminates conversations, exchanges, and 
dialogues between the applications at each end. It deals with session and connection 
coordination.  

Transport 

(Layer 4) This layer provides transparent transfer of data between end systems, or hosts, and 
is responsible for end-to-end error recovery and flow control. It ensures complete data 
transfer.  

Network 

(Layer 3) This layer provides switching and routing technologies, creating logical paths, 
known as virtual circuits, for transmitting data from node to node. Routing and forwarding 
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are functions of this layer, as well as addressing, Internetworking, error handling, congestion 
control and packet sequencing.  

Data Link 

(Layer 2) At this layer, data packets are encoded and decoded into bits. It furnishes 
transmission protocol knowledge and management and handles errors in the physical layer, 
flow control and frame synchronization. The data link layer is divided into two sublayers: 
The Media Access Control (MAC) layer and the Logical Link Control (LLC) layer. The 
MAC sublayer controls how a computer on the network gains access to the data and 
permission to transmit it. The LLC layer controls frame synchronization, flow control and 
error checking.  

Physical 

(Layer 1) This layer conveys the bit stream - electrical impulse, light or radio signal -- 
through the network at the electrical and mechanical level. It provides the hardware means of 
sending and receiving data on a carrier, including defining cables, cards, and physical 
aspects. Fast Ethernet, RS232, and ATM are protocols with physical layer components  

OSPF 

Open Shortest Path First (OSPF) is an adaptive routing protocol for Internet Protocol (IP) 
networks. It uses a link state routing algorithm and falls into the group of interior routing 
protocols, operating within a single autonomous system (AS).  

QOS  

QoS is short for Quality of Service. In networking, QoS is the measure of the performance 
and availability of the system such that the network is available to users whenever they need 
it. Moreover, each application a user runs is assigned a Class of Service (CoS) which 
prioritizes its importance to the user. For example, GIS application will be given higher 
priority over an email message. 

RMON 

RMON is short for remote monitoring, a network management protocol that allows network 
information to be gathered at a single workstation. Whereas SNMP gathers network data 
from a single type of Management Information Base (MIB), RMON 1 defines nine additional 
MIBs that provide a much richer set of data about network usage. For RMON to work, 
network devices, such as hubs and switches, must be designed to support it.   
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SCADS  

SCADA (Supervisory Control And Data Access) is technology, which permits remote 
utilities switching and metering for substations.   

SESSION INITIATION PROTOCOL (SIP) 

A peer-to-peer, multimedia signaling protocol developed in the IETF. SIP is ASCII-based, 
resembling HTTP, and reuses existing IP protocols (DNS, SDP, etc.) to provide media setup 
and teardown. Since its first publication in 1999, SIP has generated a high level of interest in 
the VoIP industry, and many people believe that SIP will become the de facto standard 
protocol for future voice networks. 

SLA 

A Service Level Agreement (SLA) is a contract between a service provider and the end user 
which stipulates and commits the provider to a required level of service. An SLA should 
contain a specified level of service, support options, enforcement or penalty provisions for 
services not provided, a guaranteed level of system performance as relates to downtime or 
uptime, a specified level of customer support and what software or hardware will be provided 
and for what fee. 

SNMP 

Short for Simple Network Management Protocol, a set of protocols for managing complex 
networks. The first versions of SNMP were developed in the early 80s. SNMP works by 
sending messages, called protocol data units (PDUs), to different parts of a network. SNMP-
compliant devices, called agents, store data about themselves in Management Information 
Bases (MIBs) and return this data to the SNMP requesters.  SNMP is the most common 
protocol used for managing networks. 

SONET 

Short for Synchronous Optical Network, a standard for connecting fibre-optic transmission 
systems. SONET was proposed by Bellcore in the middle 1980s and is now an ANSI 
standard.  

SONET defines interface standards at the physical layer of the OSI seven-layer model. The 
standard defines a hierarchy of interface rates that allow data streams at different rates to be 
multiplexed. SONET establishes Optical Carrier (OC) levels from 51.8 Mbps (about the 
same as a T-3 line) to 2.48 Gbps. Prior rate standards used by different countries specified 
rates that were not compatible for multiplexing. With the implementation of SONET, 
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communication carriers throughout the world can interconnect their existing digital carrier 
and fibre-optic systems.  

The international equivalent of SONET, standardized by the ITU, is called SDH.  

STP 

STP – Spanning Tree Protocol is a link management protocol that is part of the IEEE 802.1 
standard for media access control bridges. Using the spanning tree algorithm, STP provides 
path redundancy while preventing undesirable loops in a network that are created by multiple 
active paths between stations. Loops occur when there are alternate routes between hosts. To 
establish path redundancy, STP creates a tree that spans all of the switches in an extended 
network, forcing redundant paths into a standby, or blocked, state 

T-1 

A dedicated phone connection supporting data rates of 1.544Mbits per second. A T-1 line 
actually consists of 24 individual channels, each of which supports 64Kbits per second. Each 
64Kbit/second channel can be configured to carry voice or data traffic. Most telephone 
companies allow you to buy just some of these individual channels, known as fractional T-1 
access.  

T-1 lines are a popular leased line option for businesses connecting to the Internet and for 
Internet Service Providers (ISPs) connecting to the Internet backbone. The Internet backbone 
itself consists of faster T-3 connections. T-1 lines are sometimes referred to as DS1 lines.  

T-3 

A dedicated phone connection supporting data rates of about 45Mbits per second. A T-3 line 
actually consists of 672 individual channels, each of which supports 64Kbits per second.  

Mainly Internet Service Providers (ISPs) connecting to the Internet backbone and for the 
backbone itself use T-3 lines. T-3 lines are sometimes referred to as DS3 lines.  

TCP/IP AND THE INTERNET 

The Internet is a term used to describe the hundreds of thousands of computers that are 
connected by a "net" of wires and satellites all over the world.  

The U.S. Department of Defense developed the Internet during the 1960s for the purposes of 
assuring that key defense computers would still be able to communicate in the event of a 
nuclear war or other major power interruption. This basically involved connecting the main 
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computers via several different geographical routes, effectively creating a "network" of 
connections.  

In the late 1970s, in an attempt to make the network more global, the Government created a 
standard communication protocol known as TCP/IP (Transmission Control Protocol / 
Internet Protocol). TCP/IP standardized the way electronic data was sent over the network, 
which allowed computers of all kinds to communicate. It was at this time the network of 
computers bee known as the Internet.  

During the 1980s, the educational community began to utilize the Internet as a way of 
sharing research information. Although the use of the Internet by these groups was growing, 
the Government stopped funding on their end due to lack of interest by the military.  

During the early 1990s, the Internet experienced massive growth. This was due to the fact 
that computers were rapidly becoming more popular by home users. A vast amount of 
information was already located on the Internet for people to access. The retrieving of this 
information involved the use of cumbersome typewritten commands. At the same time, the 
popularity of the GUI —  Graphical User Interface —  was on the rise and people were in 
desperate need of an easy mouse-driven way to navigate the Internet. The introduction of the 
World Wide Web in the mid 1990s was the answer to their prayers.  

TOPOLOGY 

The shape of a local-area network (LAN) or wide-area network (WAN). Topologies are 
either physical or logical. There are four principal topologies used in LANs.  

1. Bus topology: All devices are connected to a central cable, called the bus or 
backbone. Bus networks are relatively inexpensive and easy to install for small 
networks. Ethernet systems use a bus topology.  

2. Ring topology: All devices are connected to one another in the shape of a closed loop, 
so that each device is connected 
directly to two other devices, one 
on either side of it. Ring 
topologies are relatively 
expensive and difficult to install, 
but they offer high bandwidth and 
can span large distances.  

3. Star topology: All devices are 
connected to a central hub. Star 
networks are relatively easy to 
install and manage, but 
bottlenecks can occur because all 
data must pass through the hub.  
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4. Tree topology: A tree topology combines characteristics of linear bus and star 
topologies. It consists of groups of star-configured workstations connected to a linear 
bus backbone cable. 

 

VLAN 

A virtual LAN, is an Ethernet-based network of computers that behave as if they are 
connected to the same wire even though they may be physically located on different 
segments of a LAN or WAN. VLANs are configured through software rather than hardware, 
which make them extremely flexible. One of the biggest advantages of VLANs is that when a 
computer is physically moved to another location, it can stay on the same VLAN without any 
hardware reconfiguration. 

VPN 

A Virtual Private Network, is an IP-based network that is constructed by using public wires 
to connect nodes. For example, there are a number of systems that enable you to create 
networks using the Internet as the medium for transporting data. These systems use 
encryption and other security mechanisms to ensure that only authorized users can access the 
network and that the data cannot be intercepted. 

VRRP 

Virtual Router Redundancy Protocol (VRRP) is a non-proprietary (but patented and licensed) 
redundancy protocol described in RFC 3768 designed to increase the availability of the 
default gateway servicing hosts on the same subnet. This increased reliability is achieved by 
advertising a "virtual router" (an abstract representation of master and backup routers acting 
as a group) as a default gateway to the host(s) instead of one physical router. Two or more 
physical routers are then configured to stand for the virtual router, with only one doing the 
actual routing at any given time. If the current physical router that is routing the data on 
behalf of the virtual router fails, an arrangement is made for another physical router to 
automatically replace it. The physical router that is currently forwarding data on behalf of the 
virtual router is called the master router. Physical routers standing by to take over from the 
master router in case something goes wrong are called backup routers. 

VRRP can be used over Ethernet, MPLS and token ring networks. Implementations for IPv6 
are in development, but not yet available. VRRP provides information on the state of a 
router, not the routes processed and exchanged by that router. Each VRRP instance is 
limited, in scope, to a single subnet. It does not advertise IP routes beyond that subnet or 
affect the routing table in any way. 
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WRED AND IP PRECEDENCE 

Weighted Random Early Detection (WRED) generally drops packets selectively based on IP 
precedence. Packets with a higher IP precedence are less likely to be dropped than packets 
with a lower precedence. 

WORLD WIDE WEB (WWW) 

The World Wide Web —  or "Web," as it is referred to —  is a term used to describe the part 
of the Internet that contains information served up using the Hyper-Text Transfer Protocol 
(HTTP) in a format that is readily accessible to anyone with an Internet connection and Web 
"browser" software. 
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