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CHAIRMAN'S MESSAGE 

Roy S. Marsh 
Director, Informatics Applications 

Communications Research Centre 
PO Box 11490 Station H 

Ottawa, Canada 
K2H 8S2 

Tel: 613-990-4316  
Fax 613-998-5923 

THE FIRST NATIONAL SYMPOSIUM ON DATACASTING 

INTRODUCTION 

This symposium is to explore the potential of datacasting and what is required to 
actually put a datacasting application in place. 

For several years at Communications Canada we have been looking at the viability 
of datacasting. Indeed, many of you will have received a copy of a report which 
we recently commissioned "A Study to Forecast Datacasting Services in Canada" 1  
We have also published a Gazette Notice2  which asked for comments on 
proposed guidelines for datacasting services and we have put in place trials which 
help to demonstrate the viability of the technologies used. While there is a good 
deal more that could be done, I think we have covered the basics. 

The computer is becoming almost as ubiquitous as the television or the telephone. 
This is particularly true in the business world where at least 90% of businesses in 
Canada use computers3 . It is, therefore, not surprising that the number of 
potential datacasting applications is increasing. However, in Canada, the number 
of applications actually put in place is very small. 

Communications Canada is interested in datacasting because it makes very 
efficient use of the spectrum. If you send data to many sites at the same time 
instead of to each site individually then you are making better use of a limited 

"A Study to Forecast Datacasting Services in Canada" - Produced for Communications 
Canada by NGL Consulting Ltd, June 12, 1991. 

Canada Gazette Notice DGTP-008-89, June 1989. 

"Technologies in Services" - Survey conducted by Industry Science and Technology 
Canada and Communications Canada, March 1990. Published by Supply and Services 
Canada Cat. C2-133/1990. 
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resource. In the case of using the vertical blanking interval or an FM sub-carrier 
you are making use of a resource which, presently, is virtually going to waste. 

We are also interested in what datacasting services will be required in the future. 
As many of you know, radio and television transmissions are expected to move 
towards a digital format in the next few years. If capacity for ancillary channels is 
not provided in the format for these transmissions, then this capacity will simply not 
be available. For example, line 21 of the VBI is used for- closed captioning of 
television programs for the hearing impaired. If this service is to continue in the 
future, this capacity will have to be provided for in the digital format. We could 
also ask what other services should be transmitted with radio and television 
programs because it makes good social or economic sense. Your opinion and the 
opinion of the public is needed on these matters in order that the spectrum for 
digital radio and TV broadcasts can be allocated in the most harmonious manner 
(bearing in mind the need for international standardization). 

There may be other issues which will need resolution in the future. For example, 
an addressing scheme designed for datacasting may well be desirable. If you 
have  information you want to send to all the engineers in Ontario or all the 
plumbers in British Columbia, you need an addressing scheme that will enable you 
to do this. We have put together a first draft of a paper on this topic included in 
these proceedings and we would like to know your interest in seeing a datacasting 
addressing scheme put in place. 

For somebody wanting to put in place a datacasting service today, new addressing 
schemes and what is going to happen when we change over to digital radio and 
TV broadcasts is of little, if any, interest. The fact is that all you require to put in 
place a datacasting service by satellite or by using the VBI or an FM sub-carrier 
is available today: 

there are no significant regulatory barriers; 

the CRTC has issued a notice saying that the VBI and the SOW) 
can be used; 

Communications Canada gladly issues broadcasting certificate 
amendments to use the VBI or SOW) to broadcasters who apply; 

satellite services for datacasting are readily available at competitive 
prices; 

with the launch of Anik El and E2 there is plenty of satellite capacity 
available; 

there are plenty of computers to which datacasting signals can be 
sent. 
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So why isn't Canada using datacasting. I think there are many answers to this 
question but none of them truly convincing. This symposium should arm you with 
sufficient information to evaluate yoùr operations, to see where datacasting could 
be used effectively and then take action to implement a datacasting system. I 
urge and challenge you to do this. After all, if the Europeans, the US and Japan 
can exploit datacasting to their economic and soda' advantage, why not Canada. 
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AN INTRODUCTION TO DATA BROADCASTING 

Lorne Norwood & 	Les Routledge 
Partner 	 Consultant 

NGL Consulting Ltd. 

280 Albert Street, Suite 1000 
Ottawa Ontario, K1P 5G8 

Tel: 613-236-5850  
Fax: 613-236-9241 

Lorne Horwood, P.Eng., C.M.A., a founding 
Partner of NGL Consulting Ltd., specializes in the 
assessment of applications, industry trends, markets 
and business planing pertaining to advanced 
communications services and technologies. He has 
been active in the telecommunications industry for 
14 years since graduating from the University of 
Waterloo where he studied Systems Design 
Engineering. 

In the mobile communications area, Mr. Norwood 
conducted a market study and forecasted demand 
for digital public cordless telephone services in Canada. This included determining 
price elasticity estimates for the service as well as service roll-out scenarios. On 
behalf of Telesat Canada, he assessed the trends, applications, regulatory issues 
and costs, prices and profit structure associated with existing and potential mobile 
communications technologies over a tel t-year study period. 

With respect to satellite communications, he participated in the planning stages for 
the current Anik E series of satellites by estimating the expected market share for 
private business networks, data broadcast net works and VSAT networks. In 
addition, he recently completed a study of the Canadian datacasting market where 
he forecasted trends, applications and demand for the various datacasting 
technologies including satellites. 

He is currently leading a project to assess the commercial viability of satellite 
services operating in the Ka-band, which has a vast amount of spectrum available 
for future fixed and mobile satellite services. 

Mr. Norwood has held previous positions with Bell Canada, Peat Marwick and as 
a Partner of his own management consulting company. 
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Les Routledge received the B.Sc. degree in 
Electrical Engineering from the University of 
Manitoba and the Masters of Business 
Administration from the University of Western Ontario. 

He currently is a consultant with NGL Consulting 
Ltd. where he specializes in the strategic 
assessment of market, technology and regulatory 
trends for the communications and advanced 
technology sectors. His assignments have included 
developing business plans for new ventures and 
forecasting the evolution of market characteristics 
for mobile and satellite communications sectors. 

Prior to joining the firm, Mr. Routledge held the position of systems specialist with 
International Road Dynamics, a firm which specialized in the designed and 
manufactured advanced automobile traffic monitoring and control systems. He has 
also held the position of field engineer with Computalog Gearhart Ltd. which 
offered services to the oil and gas industry. 

Mr. Routledge is a member of the IEEE Vehicular Technology Society, the IEEE 
Communications Society, and the IEEE Engineering Management Society. He is 
currently a member of the VNIS 93 Steering Committee which is seeking to 
organize the 1993 Vehicular Navigation and Information Systems Conference. 

ABSTRACT 

Data broadcasting enables users to make information available to geographically 
dispersed sites in a cost-effective and concurrent manner. Several transmission 
methods can be used including satellite transmission, television and FM radio 
ancillary signals, and dedicated RF radio channels. By using data broadcasting, 
users can realize several benefit s including securing real-time point-to-multipoint 
distribution capabilities, enhanced flexibility to serve new users, and lower cost 
data distribution charges. Several Canadian organizations use data broadcasting 
for a variety of applications including distribution of news, weather and financial 
information; auto parts availability; telemetry and control signals; entertainment 
services; place-based media signals; and paging signals. Organizations offering 
data broadcasting services in Canada include Telesat Canada, Novanet 
Communications, Canadian Satellite Communications Inc., Sherbank Marketing 
Services, CUE Networks, and Silent Radio International. 

1. WHAT IS DATA BROADCASTING? 

Data broadcasting is the use of electronic means to make information 
available to geographically dispersed sites at the same time. Data broadcasting 
can use several transmission methods, including the vertical blanking interval of 
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a television signal (also known as teletext), an RF communications channel on any 
frequency band, a satellite channel, or an ancillary channel which is transmitted as 
part of an FM radio, television broadcast or a cable television channel. 

Exhibit 1 illustrates the typical components of a data broadcasting system using 
a satellite transmission system as an example. There are seven components to 
this system: 

1) the information - which can consist of data text, digital images, digital audio 
or even compressed digital video information in electronic form; 

2) telephone landlines used to transmit the information to the distribution site 
from the information provider; 

3) the network control centre, where the data broadcasting network provider 
will manage the system including receiving the information, billing the 
information provider and multiplexing the information for transmission over 
the data broadcasting network; 

4) the transmission network which includes the equipment used to broadcast 
the information to the end users' sites; 

5) the receiving equipment at each end user site; 

6) the user terminal which can be anything from a simple alphanumeric 
terminal or printer to a personal computer or even a distributed processor 
or a local area network; and most importantly, 

7) the user. 

2. HOW IS DATA BROADCASTING DONE? 

The most common transmission methods used for data broadcasting are: 

o satellite transmission; 
•0 	the vertical blanking interval of a television signal; 
o FM radio subcarrier channels; and, 
o dedicated radio channels, 

In addition, the cable television network, as well as telephone lines, can be used 
to distribute information to sites in high density urban areas. This section provides 
a factual description and comparison of these different means of distributing 
information. 

Satellite Technologies 
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Data broadcasting services are provided in Canada by satellites usually by means 
of Very Small Aperture Terminals (VSATs) which generally use one uplink and 
several remote sites. There are several transmission techniques including 
Frequency Division Multiple Ac cess (FDMA), Code Division Multiple Access 
(CDMA), using a subcarrier of a television signal being distributed by means of 
satellite, FM2(T  ) and FM3") . There are various advantages to using each of these 
açcess techniques depending on whether the user wants to minimize costs, make 
use of existing equipment, maximize security of the information distributed, and so 
on. 

All of the satellite-based technologies provide Canada-wide coverage on Anik D's 
C-band transponder and Anik D's Ku-band transponder. In addition, Anik E will 
enable full Canada and U.S. coverage in the C or Ku-bands. The only restrictions 
on coverage are where locations do not have line of sight to the satellite. In this 
case, it is necessary to backhaul from another location or distribute the signal 
using other telecommunications techniques such as FM subcarrier. 

Satellite data broadcasting services can provide digital signals from 75 bit/s to 2 
Mbit/s. However, most services are currently provided in the 1.2 Kbit/s to 9.6 
Kbit/s range. 

Typical costs of user receive equipment including a 1 metre antenna, LNB, and 
receiver at the site are in the $ i 000 to $5000 range, however equipment is being 
quoted in the U.S. for as low as $695. Space segment costs for a continuous 9.6 
Kbit/s data stream, which would distribute about half a page of text per second, 
costs in the order $7500 per month or higher depending on the users' 
requirements. 

Television Vertical Blanking Interval (Teletext)  

In North America, the 525-line, 60 field-per-second television signal includes a 
Vertical Blanking Interval (VBI). The VBI is the brief period of time which recurs 
approximately 60 times per second between successive scans of television 
pictures. During the VBI, a total of 21 lines are transmitted, about half of which 
can be used for data broadcasting or teletext. 

Currently, four lines of the VBI used for teletext transmission equates to a rate of 
about 50 Kbit/s under the Electronics Industry Association (EIA) recommended 
standard, i.e., the North American Basic Teletext Specifications (NABTS). 

NABTS also forms part of an international teletext recommendation issued by the 
International Radio Consultative Committee (CCIR). The standard defines the 
coding scheme for textual or pictorial graphics for display on the television screen. 

The data capacity of the VBI depends on the transmission and error correction 
scheme used. Most equipment currently being manufactured supports effective 
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data rates (i.e., after error correction) up to 9600 bit/s for each line of the VBI. 
PBS' system, for example, provides a VBI line-specific data stream of 9600 bit/s. 
Under the NABTS/Norpak approach, the number of VBI lines enabled determines 
the total bandwidth available. Once selected, this total bandwidth is treated as a 
single "pool" to which the multiplexed data is fed. A single data stream, which can 
be as fast as 19.2 Kbit/s, is not necessarily restricted to any single VBI line. This 
enables maximum utilization of the available bandwidth at all times. 

The coverage of data transmitted over the VBI of a television signal generally 
conforms to the coverage of the main signal which is transmitted over-the-air, by 
means of cable television system is and by satellite for national and regional 
broadcasts. Since multi-path interference poses a problem for off-air reception in 
high-density building areas, cable television distribution can be used. 
Transmission over a cable television system is acceptable if it is inserted at the 
headend and DOC standards are met. 

The equipment costs for user decoders vary from application to application. 
However, for general applications, these cost in the range of $400 to $650. 
Intelligent receivers required for more sophisticated applications can exceed 
$2,000. In addition, decoders are being built into some television sets currently 
on the market so consumers can receive teletext signals. 

Due to the limited number of VBI systems offering data transmission services to 
third parties in North America, spectrum leasing costs are not well documented. 
However, a low speed application on Radio Quebec's network (i.e., 1.2 to 9.6 
Kbit/s full time) would cost in the order of $4000-$5000 per month. Costs are 
considerably less for part-time and delayed transmissions. In the U.S., one line 
of the VBI distributed on WTBS (to 54 million homes) costs about $16,000 per 
month ($Cdn). 

FM Radio Subcarrier Communications 

A subsidiary communication multiplex operations (SCMO) channel is a frequency 
band containing one or more subcarriers, which are outside the normal tuning 
range or response of consumer FM receivers (i.e., requires a separate tuner). A 
variety  of  signals, including speech, music, tones, and data can be transmitted 
over these channels. Transmission rates of 19.2 Kbit/s are possible with advanced 
equipment, but Canadian systems typically operate between 1.2 Kbit/s and 9.6 
Kbit/s. 

In Canada the CRTC pursued a deregulated approach throughout the 1980s which 
culminated in 1989 with the release of Public Notice 1989-23 which essentially 
removed regulatory restrictions on the content of data transmitted on an FM 
subcarrier. However, a broadcaster must still seek the technical approval of the 
DOC prior to commissioning a new service. 
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Internationally, the regulation of the use of subcarriers has differed from Canada. 
Since 1961, American broadcasters have been able to lease subcarrier capacity 
to third parties. In Europe, detailed specifications for the "Radio Data System 
(RDS)" have been developed under the auspices of the European Broadcasting 
Union to standardize the introduction and use of subcarrier frequencies. 

For lower speed applications, the coverage area of a subcarrier signal generally 
corresponds with the coverage area of the main radio signal provided about 5% 
more power is used at the FM radio transmitter. 

An inherent problem with FM subcarrier technology is multipath interference. This 
problem is most pronounced in built-up urban areas and may cause a significant 
increase in the bit error rate. Forward error correction schemes have been 
introduced to address this problem. In October, 1988, Mainstream Data 
announced that the Dow-Jones service was achieving a bit error rate of 1 x 
which is better than the error rate for telephone lines. 

The cost of FM subcarrier receivers is dependent on their configuration. 
Automotive radio receivers capable of decoding RDS signals (European standard) 
currently carry a premium price of approximately $100. 

The cost of air time is market driven. In Canada the typical urban lease rate for 
a subcarrier channel is in the order of $1000 per month. In the United States, 
where the market is more developed, subcarrier lease rates have been known to 
exceed $10,000 per month in high demand markets such as New York City. An 
SCMO channel in a smaller city such as Las Vegas costs about $1500 per month. 

Dedicated Radio Channels 

For the purposes of this section, a dedicated radio channel is defined as a radio 
channel (e.g. UHF, VHF) that is dedicated to the transmission of data for one 
application or group of users for the most part using frequencies below 1 Ghz. , 

Several equipment manufacturers offer systems which can perform point-to-
multipoint data broadcast functions. The data capacity, coverage and reliability of 
the system are dependent on the chosen frequency. The higher frequencies can 
transmit more data but the coverage is limited to line of sight from the transmitter. 
Depending on the frequency band chosen, the achievable data rates can range 
from 100 bit/s to 9.6 Kbit/s. 

An advantage of dedicated radio channel systems is that they can be custom 
designed to suit the intended applications. They also feature the security of 
owning the signal distribution system and thus avoid the insecurity of having to 
repeatedly negotiate distribution rights with suppliers. However, the advantage is 
offset by the relative scarcity of spectrum, particularly in urban areas, which makes 
it difficult to gain exclusive access to a radio channel. 
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The cost of implementing a dedicated radio system is 'quite dependent on the 
coverage and receiver requirements of the system. Direct load control systems 
for electrical utilities can feature receive costs as low as $100 each. As the 
receivers incorporate additional features, prices tend to increase. For example, 
general purpose radio modems (2-way) cost over $1000 each. 

Cable System Delivery 

Data broadcasting on cable systems can occur through use of a full channel, 
sideband, and the VBI. Full channel delivery can currently provide data speeds 
up to 3.5 Mbit/s (on NABTS standard). However, in analogue mode they can 
make use of conventional cable decoders. 

Sideband uses the guard bands between television channels on the cable systems 
to transmit data at speeds up to 112 Kbit/s or more. 

Use of cable for data broadcasting limits the application to the cable operator's 
territory. In addition the data broadcaster must negotiate with more than one cable 
operator to cover a full metropolitan area. However, as with telephone lines, use 
of cable systems extends service to locations that cannot be served by satellite. 

End user sideband modem costs are in the order of $125-$150; however, 
transmission costs will vary depending on the arrangement negotiated between the 
local cable companies and the data broadcaster. Such costs can range from $10 
to $50 per month per site or be negotiated on .a monthly flat rate basis for use of 
the whole system. 

Telephone Lines 

Although telephone lines are not a data broadcasting technology per se, they can 
be used in urban areas to distribute information to sites where, for example, 
satellite receivers cannot obtain line-of-sight access to the satellite. 

Most of the on-line database industry uses telephone lines where data rates up to 
19.2 Kbit/s can be achieved using modems and half duplex dedicated business 
lines priced in the $ 11-$ 100/month range (e.g. for distances of 1-12 km in urban 
centres). Telephone charges can, however, be quite high for long distance users 
who are required to pay rates based on distance and usage. 

3. WHY USE DATA BROADCASTING NETWORKS? 

Information providers who have a need to communicate timely information 
to a geographically dispersed network of users can make use of data broadcasting 
networks. Typically, the information: 

o 	must be transmitted in real time; 
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o has a value that declines over time; 
o requires continuous update or additions over the course of a day; 
o is useable in the form it is received by the user and does not require 

a significant amount of return communications; 
o can be used by a large audience of recipients which results in very 

low transmission costs per user compared to using other 
telecommunications services. 	 • 

It should be noted that while the information is distributed on a point-to-multipoint 
basis, it can be "addressed" to specific receive sites or groups of sites. This 
allows for information service options or combining several information sources 
onto a larger service. 

Exhibit 2 illustrates the economics of data broadcasting networks using FM2  
transmission at 2.4 Kbit/s compared to using a local business telephone line 
costing $50 per month. The costs include the transmission and end user receiving 
equipment but exclude the user terminal equipment and the cost of the information 
transmitted which will be assumed to be equal. One can see that the costs on a 
per site basis are reasonably close to local telephone business line costs when the 
network contains 100 sites. However, the satellite costs also include the long 
distance component and the information is distributed simultaneously to all sites. 
Similar economic advantages exist for other data broadcasting technologies. 

As with any data communications service, there are numerous pricing options and 
throughput speeds available. One should consult a network service provider for 
these various options. 

4. WHAT ARE DATA BROADCASTING NETWORKS BEING USED FOR? 

Canadian Applications 

There are currently about 30 data broadcasting applications in Canada today 
(excluding trials), most of which utilize satellite technology. 	These data 
broadcasting applications can be grouped into the following 8 types of applications: 

o News, Audio and Wire Photo Distribution - primarily involving the 
distribution of news to newspapers, magazines, television 
broadcasters and radio broadcasters. This includes the Globe and 
Mail's daily distribution of its entire newspaper to regional printing 
houses. 

o Trading Networks - currently only involving the distribution of auto 
parts information throughout North America. 
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o Financial Information - the distribution of stock quotations, 
commodities indexes, financial newsletters and other information to 
stock brokers, banks and other financial institutions. 

o Weather Information - includes the distribution of AES METSIS 
meteorological information including satellite imagery, charts and 
alphanumeric forecasts to AES weather offices, Transport Canada 
Flight Service Stations, airlines, fishermen, DND, etc.. In addition, 
McLaren Plansearch adds value to that information and distributes 
additional graphics. 

o Telemetry and Program Control - currently CBC and Télémedia 
use data broadcasting to control programming to various stations in 
their networks. 

o Commercial Entertainment - the NTN Entertainment Network 
provides real time sports, trivia, information and targeted advertising 
to patrons of hotels, bars and restaurants. NTN is also involved in 
providing customized corporate information services to large 
businesses. 

o Place-based Media - includes the provision of targeted messages, 
advertising and other forms of information such as graphics by 
means of audio and/or video to places frequented by consumers. 
Place-based multimedia data broadcasting applications provide a 
means to target advertising and improve customer service (e.g., the 
patron of a bar, restaurant, bank, etc.) 

o Paging - FM subcarrier paging networks. 

o Load Management - Hydro Quebec uses teletext for utility load 
management control of commercial sites. 

As shown in Exhibit 3, the primary data broadcasting applications of news, audio 
and wire photo distribution financial information distribution and weather 
information distribution account for the majority of 1500 to 2000 user sites served 
in Canada. 

Applications in the U.S. and Elsewhere 

The U.S. data broadcasting industry is much larger than that of Canada, where 
over 100,000 sites are currently served. This relative difference in size of the 
markets can be attributed to several factors including: 

o the larger size of the U.S information market; 
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o a more complex telecommunications environment with higher cost 
local telephone rates than in Canada; and, 

o the fact that data broadcasting services were introduced much earlier 
in the U.S. 

In the U.S., there are several types of applications that are not available on 
Canadian data broadcasting networks. These include the following: 

o Petroleum Information - provided to "jobbers" in the U.S. who 
supply gasoline to retail outlets. The Canadian industry indicated 
that this could be a potential future application in Canada. 

Agricultural Information - there are about 30,000 sites (mostly 
farms) receiving agricultural information and commodities prices via 
satellite. These services are provided at a cost of about $30/mo. 
(U.S.). In Canada, Canadian agricultural information is provided via 
landlines. 

o Constrùction Industry Information - McGraw Hill distributes 
various types of information (e.g., requested bids, etc.) to the U.S. 
construction industry. 

o Trading Information - while auto parts information is already 
available in Canada and the U.S., several new trading applications 
are available. These include ARTIS (art, antiques, etc.) and 
Information Networks Incorporated which provides information on 
coins, stamps, baseball cards, etc. 

o Human Resources - there is a network that distributes information 
to talent agencies in order to locate people for commercials, etc. 

o Teletext Information - several teletext networks have been 
established that serve national and local networks. Most provide 
general information (e.g., news, sports, etc.) over the VBI to 
consumers; however there are some electronic magazines serving 
major cities in the U.S. 

Advertising/Shopping - Cableshop is a trial teletext-based 
advertising service available in the U.S. Home shopping services, 
available in Canada, use full cable channels. 

o Educational Information - a portion of PBS' VBI is used to 
distribute educational information to schools in the U.S. 
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Irrigation Control - there are some applications used to control 
irrigation in the U.S. So far in Canada the only telemetry and control 
applications are load management (utilities) and program control 
(broadcast industry). 

o Advanced Driver Information Systems - in the U.S., there are 
several trials in place testing the delivery of messages and traffic 
information to vehicles. In California, an ARI System that delivers 
real-time traffic information to drivers on a subscription basis has 
been operating commercially. As part of the project PATHFINDER, 
the California Dept. of Transportation (Caltrans) is collecting and 
delivering real-time traffic information over public television on the 
VBI. In Canada several advanced driver information system 
initiatives are currently in the planning stages. 

o Credit, Card Authorization - in the U.S., there are commercial 
applications that broadcast updated credit card authorization 
information to fast food restaurants and bars to check transactions 
less than $50. In Canada, credit card systems are two-way (i.e., 
involving a call and real-time update of the central database). In 
addition, fast food restaurants in Canada are installing debit 
machines rather than establishing systems and procedures for 
accepting credit cards. Nevertheless, Canadian service providers 
consider data broadcasting credit card authorization systems as a 
potential market in Canada. 

o VCR Control - Insight Telecast has a VBI system under trial which 
simplifies VCR programming (requires the appropriate VCR). 

o Corporate Information Distribution - in the U.S., there are several 
point-to-multipoint services available for distributing text and images. 
Text  applications range from simple messages to full documents. 
Image applications range from facsimile to high quality photo or 
CAD/CAM image distribution. This area is considered to be a high 
potential growth area in both the U.S. and Canadian markets. 

In general, the European market for data broadcasting services is similar to the 
American market. Most applications and services found in Europe have 
counterparts in North America, However, the penetration of teletext in the domestic 
consumer market is significantly higher while the adoption rate of VSAT systems 
is lower. 

In the United Kingdom and other European countries, the "world standard" teletext 
has already achieved a high level of penetration. In the U.K., both the BBC and 
ITV networks carry teletext information on the VBI. These services are targeted 
at a national audience. Services carried on the VBI include a wide variety of 
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information services (news, weather, betting, etc.) and private data distribution 
systems (e.g., price updates, training information etc.). 

European countries are in the advanced stages of adopting a form of FM radio 
subcarrier standard, called the Radio Data System4  (RDS) which provides for a 
silent data system superimposed on normal FM broadcasts. Program identification 
and automatic tuning information is one of the leading applications for this 
technology because broadcasters receive a direct benefit from increased listening 
audiences. In France, paging services based on the RDS standards are in wide 
use. Pilot projects are currently demonstrating the usefulness of transmitting 
real-time traffic information in several jurisdictions (e.g., London, Paris, Rotterdam). 
Several automotive manufacturers, including Bosch and Philips have announced 
plans to begin installing RDS equipped radios in mid and high level cars before the 
1993 product year. 

5. WHO PROVIDES DATA BROADCASTING NETWORK SERVICES? 

Satellite Network Services 

At present, there are three main providers of satellite network services: 

o Telesat Canada - is Canada's domestic satellite carrier and provides 
the raw space segment for all Canadian domestic applications with 
the exception of some U.S.-based services that spill across the 
border. Under current regulations, Telesat is required to own and 
obtain licenses for all downlinks associated with all transborder 
"business-related" services. Telesat's one-way satellite service is 
called Anikom 100. 

o Novanet Communications - is a reseller that provides audio and 
data distribution services using FM2  technology. Novanet provides 
complete end-to-end services under sale, lease arrangements or on 
shared facilities. As with Telesat, Novanet will also provide backhaul 
signals from the information provider to the satellite uplink. 

o Canadian Satellite Communications Inc. (CANCOM) - provides 
one-way services under its Satlink Business Services Division. All 
of its one-way applications are currently provided using. subcarrier 
above video. CANCOM recently completed a trial of a high speed 
data broadcasting image broadcast system at 1.544 Mbit/s. 

4  Two American groups, the RDS Users Group and the National Radio Systems Committee, 
are currently working on developing similar standards for the United States. 
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Teletext Network Services 

At present, Radio Quebec is the only commercial provider of television VBI 
(teletext) network services in Canada, although several organizations are 
investigating the feasibility of using and providing commercial teletext services. 

FM Subcarrier Network Services 

Organizations offering FM subcarrier-based data broadcasting services in Canada 
include: 

o Sherbank Marketing Services 
offers a point-to-multipoint data distribution service in the 
metropolitan Toronto area (35 mi. radius of the CN Tower) 
currently uses one subcarrier channel to offer eight 1200 bit/s 
data channels. 

o Cue Networks (Seltech Satellite Corp.) 
offers paging services in the Vancouver area using a CFOX 
(Moffat Communications) subcarrier channel 
paging service is available for $63 per month 
is expected to expand service to include Calgary, Edmonton, 
and Winnipeg 
has indicated an intention to offer data distribution services in 
the future. 

o Silent Radio International 
currently leases a subcarrier channel on CKUT-FM in 
Montreal 
conducting technical trials of subcarrier equipment 
(Modulation Sciences) for an information service. 

Cable Data Broadcasting Network Services 

A few cable operators have made their facilities available to information providers 
to provide business services. An example of this was in Toronto where Eastern 
Datacom provided a service called CableQuote over the sideband on Rogers 
Cablesystems (between channels 3 and 4). This service, recently discontinued, 
provided financial information to brokerage houses at 9.6 Kbit/s. 

6. FUTURE APPLICATIONS 

In the near future, we can expect a variety of new applications to emerge. There 
are already several trials ongoing in Canada including: 
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o the use of teletext by the Ontario Ministry of Transportation to 
distribute road weather information to remote sites; 

o a project entitled "Newspapers for the Visually Impaired", sponsored 
by the Communications Research Centre and a number of other 
organizations that will use teletext to transmit the full text of daily 
newspapers and other periodicals to a PC equipped with a voice 

• synthesizer. 

In addition, a number of large corporations are exploring the possibility of data 
broadcasting networks for a variety of applications, such as: 

distribution of application software updates; 
real-time update - of financial information; 
distribution of data; 
distribution of corporate procedures manuals and training 
information; 
messaging and instruction; and, 
broadcast of text and graphics with video to provide 
promotional information and entertainment to customers 
waiting in line. In addition to advertising the banks' services, 
this will decrease the perceived waiting time in line-ups and 
therefore improve the level of customer service. 

Other potential applications include: 

o Automobile Driver Information Systems; 
o Product Information/Price Updates in the retail sector; 
o Retail promotional applications using voice, text, graphics and 

video information; and, 
o high resolution photo and image transmission networks. 

The standardization of a radio data system for FM subcarrier transmission or more 
widespread inclusion of teletext decoders could pave the way for a variety of 
applications directed to the consumer. 

The combined factors of user requirements and improving capabilities of data 
broadcasting systems has set the stage for a rapid expansion of the number of 
data broadcasting users and applications in Canada. Significant opportunities exist 
for information service providers, network operators, and users to gain substantial 
benefits from this technology. One of the most significant hurdles to be overcome 
at this time is the lack of visibility that data broadcasting has among potential user 
groups. 
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Exhibit 2: Economics of Data Broadcasting 
(2.4 Kbit/s Satellite Versus Telco Line) 

Number of Sites 

1. 	 2. 
— Satellite System --x—  Dedicated Telephone 

1. 

Satellite costs include monthly transmission costs for 

FM-squared at 2.4 kbit/s; Installed capital cost of the 

antenna, LNB, receiver assumed to be $2,6 0 0 and amortized 

3 years; and annual maintenance is 10% of capital cost. 

2.  
Monthly telephone costs are for a half-duplex, point-to-
mulitpoint dedicated line in Ottawa with an approximate 
distance of 6 km. Actual costs vary from about $11 per 
month for distances less than 1 km up to $100 for distances 
of about 12 km. Costs outside urban areas would be higher. 
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An introduction to Data Broadcasting • 

National Symposium of 
Data Broadcasting 
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Prepared/Presented By: 

Lorne Norwood, Partner 
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NGL Consulting Ltd. 

Presentation Outline 

1. What is Data Broadcasting? 

2. How is Data Broadcasting Done? 

3. Why Use Data Broadcasting Networks? 

4. What are Data Broadcasting Networks 
Currently Used For? 

5. Who provides Data Broadcasting Network Services? 

6. What Future Applications are Likely to Emerge? 
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1. What is Data Broadcasting? 

• electronic meanà to distribute information to 
geographically dispersed sites at the same time 

• a one-way, point-to-multipoint data transmission 
and distribution network 

NGL Consulting 

2. Flow is Data Broadcasting Done? 

• Satellite Transmission 

• Vertical Blanking Interval (Teletext) 

• Ancillary Channels (FM, TV, Cable) 

• RF Communications 

NGL Consulting 
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2.a) Data Broadcasting via Satellite 

• Transmission Method - e.g. FM-squared 
• others include FDMA, SCPC, CDMA and FM-cubed 

• Signal Coverage - full national coverage 
(some line-of-site restrictions in urban areas) 

• Capacity - 2.4 kbit/s to 2 Mbit/s 
(typically 9.6 kbit/s to 19.2 kbit/s) 

• Transmission Costs (2.4 kbit/s) - $3,750 per month 

• End User Costs - $1,000 and up 

• Reliability 
• BER's better than 10E-8 possible 
• 99.8% to 99.9% availability 

• Standards - proprietary 

• Two Way Capability - no 	• NGL Consulting 

2.b) Data Broadcasting via Television VBI 

• Transmission methods - e.g. VBI 
(other methods include SAP and PRO channels) 

• Signal Coverage - local to national via bridged networks 

• Capacity - up to 178.2 kbit/s for 11 VBI lines 

• Transmission Costs (2.4 kbit/s) - $4,000 per month 

• End User Equipment Cost - $400 to $2,000 

• Reliability 
• BER's better 10E-5 to 10E-14 (NABTS FEC) 
• prone to multipath interference 

• Standards - NABTS and WST 

• Two-Way Capability - no 
NGL Consulting 
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2.c) Data Broadcasting *via FM Radio 
(Subcarrier Channels) 

• Transmission methods: 
• North America 7 67 kHz and 92 kHz 
• Europe - RDS centred on 57 kHz 

• Signal Coverage - local and cabled FM reach 

• Capacity - typically 1.2 kbit/s ,to 9.6 kbit/s 
(although can range up to 19.2 kbit/s) 

• Transmission Costs (2.4 kbit/s) - $1,000 per month 

• End User Equipment Cost - $350 to $1,000 

• Reliability 
• BER's better 10E-7 
• prone to multipath interference 

• Standards - proprietary 

• Two-Way Capability - no 
NGL Consulting 

2.d) Data Broadcasting via Dedicated Radio 

• Transmission methods - dedicated radio channel 
(e.g. HF, UHF, VHF) 

• Signal Coverage - local 

• Capacity - up to 9.6 kbit/s 
(depending on frequency and channel bandwidth) 

• Transmission Costs (2.4 kbit/s) - nil (DOC license fee) 

• End User Equipment Cost - $100 to $2,000 

• Reliability 
• prône  to multipath interference 

• • Standards - proprietary 

• Two-Way Capability - yes 
NGL Consulting 
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2.e) Data Broadcasting via CATV 

• Transmission methods - e.g. Sideband 
(others include full channel or VBI) 

• Signal Coverage - local to partial regional 

• Capacity - 19.2 kbit/s or higher 
(up to 112 kbit/s for sideband) 

• Transmission Costs (2.4 kbit/s) - $2,000 per month 

• End User Equipment Cost - $125 to $150 

• Reliability 
• older cable systems have interference problems 

• Standards - proprietary 

• Two-Way Capability - no 
NGL Consulting 

2.0 Data Broadcasting via Telephone Lines 

• Transmission methods - fixed and mobile 

• Signal Coverage - local to national 

• Capacity - 9.6 kbit/s or higher 	 • 

• Transmission Costs (2.4 kbit/s) 
• $40 to $60 per user in local areas 
• distance and/or  usage  sensitive for long-haul or mobile 

• End User Equipment Cost - $50 to $2,000 for modem 

• Reliability 
• established technology 
• BER's of 10E-5 for local 

• Standards - various industry standards 

Nat. Consulting 



3. Why Use Data Broadcasting Networks? 

• The Information: 
• must be transmitted in real time 
• has a value that declines over time 
• requires regular updating or revisions 
• can be used by a large audience 

• The Users: 
• are geographically dispersed 
• have numerous sites 
• desire low transmission costs 
• desire flexibility to expand coverage or 

number of sites 
• do not require a significant amount of return 

communications 

NGL Consulting 

4. What are Data Broadcasting Networks 
Currently Being Used For? 

• News, Audio and Wirephoto Distribution 

• Financial Information 

• Weather Information 

• Telemetry and Program Control 

• Commercial Entertainment 

• Place-Based Media 

• Paging and Handheld Information 

• Electrical Load Management 

NGL Consulting 
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Data Broadcasting Applications in Europe 

• Television VBI Systems More Advanced: 
• consumer-orientated services in UK (BBC, ITV) 
• various types of corporate information 

• • race track betting system 

• FM Radio RDS System Being Implemented; 
• will support a variety of applications including 

program identification, paging, and distribution of 
traffic information 

• Satellite System Development Generally Lags 
North American Stage of Development 

• typically used by customers which require 
higher speeds or international coverage 

NGL Consulting 
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U.S. Data Broadcasting Applications • 

• Agricultural Information 

• Trading Information 

• Construction Information 

• Petroleum Information 

• Human Resource/Employment 

• Teletext Info. Services 

• Advertising/Shopping 

• Educational Information 

• Irrigation Control 

• Advanced Driver 
Information Systems 

• Credit Card Authorizations 

• VCR Control 

• Corporate Information 
Distribution 

NGL Consulting 

1 



5. Who Provides  Data  Broadcasting 
Network Services in Canada? 

• Novanet Communications 
Satellite Services 	• Telesat Canada 

• Cancom 

Television VBI 	 • Radio Quebec 

• CUE Networks 
FM Sub-Carrier Services 	• Sherbank Marketing Services 

• Silent Radio International 

NGL Consulting 

6. Future Applications 

Government 	• Road Weather Information 
• Newspapers for the Visually Impaired 
• Distribution of RFP's and Admin Manuals 

Transportation 	• Automobile Driver Information Systems 

Corporate 	• Application Software Update 
• Internal Communications (E-Mail) 
• Database Update 
• Audio, Video Mail 

Retail 	 • Text/Graphics/Digital Video Promotions 
• Product Information/Price Llpdates 
• Debit/Credit Card Autorizations 

Media 	 • High Resolution Images 
• Entertainment Services 

NGL Consulting 
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SUMMarY 

•• Data Broadcasting is an Effective Means of Simultaneously 
Distributing Information to Multiple Sites 

• Satellite, Television,  and FM-Radio Signals can be 
Used for Data Broadcasting 

• Data Broadcasting Networks Offer Lower Costs, Better 
Flexibility and Superior Timeliness than Competing 
Technologies 

• Data Broadcasting Networks are Currently Used for a 
Number of Information Distribution Applications 

• Future Applications Include Distributing Corporate 
Computer Software & Data and Serving the Consumer Market 

• Significant Opportunities Exist for Service Providers, 
Network Operators and Users to Gain Benefits 

• Significant Hurdle is the Lack of Visibility of Data 
Broadcasting's Advantages Among Potential User Groups 

NGL Consulting 
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ROAD WEATHER INFORMATION SYSTEM 

Jeff Bond 
Sr. Communications Specialist 

Ontario Ministry of Culture and Communications 
77 Bloor Street West, 20th Floor 

Toronto, Ontario 
M7A 2R9 

Tel: 416-326-9603  
Fax: 416-326-9654 

Jeff Bond is Senior Communications Specialist with the Ontario 
Ministry of Culture and Communications. He actively represents 
the Ontario Government's interest in standards in CIGOS, the 
Standards Policy Board of the CSA and the Telecommunications 
Advisory Council of Canada. Most recently, he was CIGOS '91 
Chairman. 

Good morning, the purpose of this presentation is to familiarize 
you with a project co-sponsored between the Federal Department 
of Communications, the Canadian Broadcasting Corporation and the Ontario 
Ministry of Culture and Communications. 

What I plan to discuss today is a brief outline of what the VBI is, a design model 
for delivering electronic information services - the example will be an operational 
project which is on demonstration in the Ontario Room. I will discuss briefly the 
type of information we are sending along the VBI and why we chose this 
distribution medium. And finally I want to discuss the project in a little detail - who 
the players are, the field installations and the deliverables of the project. 

So what is the VBI? 
A North American TV signal carries information on 525 lines. Twenty-one of the 
525 lines or the black bar on your television screen you see when you lose vertical 
is the vertical blanking interval or the VBI. Under the NTSC standard these lines 
were set apart to allow for of the 21 lines were needed for this purpose. This left 
12 lines carrying no information required for the broadcast signal. It also 
represented an opportunity to send non-broadcasting information in this space. 

You may ask how the Ontario Government got involved in this technology. Well, 
the Operations and Technology Office of the Communications Division within the 
Ontario Ministry of Culture and Communications has the mandate to conduct 
applications research through technical trials of communications and information 
technology. We get involved in these projects either by internally generated 
proposals to investigate where a need is identified or by external requests - these 
can be government or non-government, for assistance or participation. 
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Interest in developing a VBI project which I will be discussing today, was partly 

generated by a request by the Ministry of Transportation to enhance field location 

access to their information database, and partly by the federal Department of 

Communication's desire to investigate government uses of the VBI. 

In 1989, DOC, MCC, and the CBC began talking about applications, primarily 

government applications, of using the vertical blanking interval for non-cyclic 

databroadcasting. Later that year, this led to an agreement to fund a technical trial 

and there was a subsequent signing of a Memorandum of Understanding. Shortly 

afterwards in the summer of 1999 a Statement of Work was written for the 
RWIS-VBI project and issued by the Department of Supplies and Services. If 

anyone is interested there are copies of the specifications at our booth in the 

Ontario Room. 

The purpose of the RWIS-VBI project was to develop, install and maintain for the 

period of a field trial a system that would be used to distribute and update a 

database called the "Road Weather Information System" (RWIS) to micro-
computers at the Ontario Ministry of Transportation (MTO) field offices. 

Some of the sub-objectives of this project were: 

To evaluate the long term feasibility of establishing a datacasting system for the 
distribution of RWIS; 

to research and find the practical uses of the VBI to distribute government data. 
This forum today is also part in parcel of this sub-objective; 

to establish the feasibility of updating databases effectively, efficiently and reliably 
using the VBI; 

to support the development of the teletext industry in Canada; 

to assist the introduction of datacasting services and to enhance the 
competitiveness of Canadian industry through innovative solutions; and 

to provide a framework on which datacasting services using the VBI can be carried 

out. 

Non-cyclic databroadcasting is slightly different from the typical cyclic teletext 
applications you may have seen in the past. It differs in that the information is not 
constantly scrolling upon the VBI. In this mode the user then accesses a certain 
page number and waits for a particular page to be retransmitted along the VBI. 
Then his/her teletext decoder grabs that particular page and displays it on the 
screen. 
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With the non-cyclic databroadcasting system the information is sent once in a 
discrete bundle to the final address/es. We commonly call the transmission "send 
and pray" because there is no verification at the host end whether or not the data 
has reached the target group. 

The RWIS-VBI project is a databroadcasting system. This means data is sent 
from one point to another point or several locations. To explain this graphically, 
the RWIS database is located in Markham, Ontario with a private contractor World 
WeatherWatch. The updated information is sent by land line to the CBC 
broadcasting facility in Montreal. At the broadcasting facility, the data to be 
transmitted is digitally coded according to the NABTS or North American Basic 
Teletext Specification Standard. Norpak Corporation, which you will be hearing 
from later today, produces the black boxes that translate the information and then 
insert the data within the original signal of the broadcaster. The information is then 
broadcasted on the CBC French national signal, locally by broadcast transmission, 
and via satellite. The receive locations pick up the signal either off air with a 
regular television antenna, or with a satellite receiver or dish, or via the local cable 
distribution system. At the receiving site, a decoder receives the TV signal and 
generates the bit stream for display, storage, or further processing depending upon 
the application. The system appears to provide an excellent one-way, point to 
multipoint data distribution network. 

Again let me backtrack and give you some historical information about the RWIS 
or Road Weather Information Service. 

In a study conducted by the Ministry of Transportation in the mid 1980's, it was 
observed and noted that 20% of the time the field maintenance staff, or the people 
who actually plough the snow, received notification of a snowstorm either too late 
or not at all to be useful. The delivery of this weather information had been by a 
network( involving 2 steps - a facsimile network sending the weather advisories to 
the 18 district offices and then a verbal transmission of the message to the 
supervising staff by mobile radio. 

In order to solve this information gap or lag, the development and testing of an 
electronic database was recommended. The RWIS database contains up-to-the-- 
minute weather and road condition information, which can be accessed upon 
demand by the client group. The objective of the program was to provide an 
information service to the field supervisors to allow them to efficiently deploy staff 
and materials for road clearing operations. 

In Ontario, this is a relatively big business. The Ministry of Transportation spends 
approximately $100 million on winter maintenance  -  half of it on labour costs alone. 
It was proposed that the development and delivery of the RWIS service would 
result in a potential 2% saving or $2 million due to better planning and expedition 
of resources during winter storms. This savings would then easily offset the 
approximate $200,000 per year cost of operating the service. 

First National Datacasting Symposium. 	 Page 31 



After several years of operation and the result of studying the effectiveness of the 
RWIS program, the following was noted: 

The RWIS service does not change the decision making of the field staff but 
provides better and more timely reception of information. It was difficult to 
conclude whether the service actually saved money, however, the comfort level of 
the supervisory staff's ability to issue instructions was increased and the service 
at least appeared to prevent situations of over compensation or overspending 
scenarios in anticipation of the worst weather conditions. 

Also noted, the RWIS service could be most effective both financially and 
operationally, if the terminals were located in each patrol yard for use by the 
Ministry of Transportation's maintenance patrol supervisor - the lowest level of 
operational decision making. This last observation identified a need to transmit the 
data to a potential client group of approximately 300 locations throughout Ontario. 

The original RWIS service was designed to be delivered via the packet switched 
network and public switched network to approximately 22 users or at least one 
user located within each of the 18 MTO district office radio room. With the rapid 
installation of microcomputers into government offices, it was the desire of the 
Ministry of Transportation to deliver the RWIS service to more MTO locations. 
Also the media, municipalities, private companies such as trucking companies, and 
other information services have shown an interest in gaining access to the RWIS 
service. Since only the 18 terminals located at the district radio rooms offices, out 
of a potential population of several hundreds required the functionality to interact 
with the host computer, a cheaper means or less expensive method of data 
dissemination was needed. 

The VBI offered a readily identifiable option: 

The VBI provides sufficient bandwidth to deliver the information; 

Each location would receive the information virtually simultaneously; 

Our current carrier, the CBC French broadcasting signal has a geographic 
coverage that includes all of the province; 

and the cost - there appeals to be significant savings using the VBI vs the packet 
switched network or the public switched network. These issues are currently being 
identified and quantified. 

Let me explain briefly the RWIS information provided by the service. For those 
that are keenly interested, a working display of the service is in the Ontario Room. 
The RWIS information is organized along the lines of the Ontario Ministry of 
Transportation's district boundaries. MTO has 18 district offices and the RWIS 
database has a unique menu page per district. 
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The district menu selections are divided into 3 major groups - Current Weather, 
Forecast Weather, and Road Conditions. 

The menu selection "Current Weather" offers a number of choices for observing 
current weather in different formats and in increasing levels of detail. A pa rt icularly 
popular component of this section is "radar images". Selection of this option 
allows the user to look at any of four radar locations in south and central Ontario. 
This information is updated every 10 minutes. 

The next menu section, 'forecast weather," is an essential part of RWIS. MTO 
districts are particularly interested in option 9, "winter precipitation forecast". 
Selection of this option gives the user a screen that depicts a detailed forecast 
from each district, which can be used to assist decision making in winter 
maintenance activities. World Weatherwatch provides these detailed forecasts on 
a contract basis for the Ministry of Transportation. 

The third main menu section, "road conditions", contains the information on current 
road conditions and maintenance activities. Radio operators in each district insert 
this information at least five times per day. This section is constantly used by the 
Ministry's public relations branch to provide road condition information to the 
travelling public. 

Getting back to the VBI side of things, let me briefly explain some of the features 
of the project. 

The software developed was written in a modular manner enabling it to be easily 
modified to fit any future enhancements or application. The operating environment 
of the computer located at the broadcast site and receive site is designed to 
operate on a variety of 286, 386, or similar micro computers. 

The system was designed to permit its use for other applications. For example, 
the system is capable of downloading an entirely different database structured 
differently to the receive sites. The host computer is capable of sending files to 
the receive sites in a transparent fashion, place files in selected directories and in 
drives at the receive sites, create new directories at the receive sites, create files 
at the receive sites, copy files from one directory to another or from one drive to 
another at the receive sites, and execute other programs at the receive sites. 

The Forward Error correction used was specially developed by CRC scientists for 
the North American Broadcast Teletext Standard. 

The addressing information added at the front end of the network allows for 
reception by any individual site, to a group of sites, or to all sites. 
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The software at the broadcast facility provides for multiple ports allowing the 
system to accept data from more than one communications port and insert that 
data into the VBI. 

The receive software is designed to work in a multitasking or quasi multi-tasking 
environment. The software was designed to start-up automatically, or from a user 
command, initialize the TTX 650 decoder, check for errors, receive the database 
and have an average response time less than three seconds. 

DTI Telecom out of Montreal was commissioned to develop the software 
interfaces, install 7 sites - 5 off-air sites, 1 satellite receive site and one cable 
receive site, install the system at the broadcasting facility, provide system 
documentation and train staff. 

The work is progressing fairly well. The equipment with its software is installed 
and functioning satisfactorily, the network is basically operational. 

Still to be completed is the training of the personnel, some documentation and 
some optimization of the network. 

So what is next? 

The Ontario Ministry of Culture and Communications is interested in moving this 
project from a technical trial to an operational program. The Ministry is also 
interested in other technical trial proposals especially of a government nature using 
ally of the technologies you will be hearing today. I hope you find today's program 
interesting and informative and I look forward to talking to you individually in the 
future. 

Thank you. 
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CUE NETWORK CORPORATION 

IRVINE, CALIFORNIA 
and 

TORONTO, ONTARIO 

CUE Network Corporation is the largest radio data network in the world, covering 
over one million square miles and 92% of the population of the United States. The 
network uses the FM subcarrier of 290 radio stations to simulcast in three 
countries. 

CUE provides national and regional paging throughout Canada and the United 
States to over 70,000 subscribers through a network of Affiliates and Distributors, 
as well as direct sales offices. 

CUE's largest Affiliate is Century Telephone which provides telephone service to 
more than 300,000 customers in 14 states. CUE's largest National Distributor is 
MobileComm, a subsidiary of Bell South Corporation, which provides telephone 
service to more than 17 million customers in five states. CUE's largest Regional 
Distributor is Cincinnati Bell, which serves over 600,000 subscribers in Southern 
Ohio and Northern Kentucky. 

The CUE network is also used to distribute a variety of non-paging data services, 
including financial services, irrigation control, load management and control 
signalling. 
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THE PALM TOP AS AN INTELLIGENT PAGER: 

THE FUTURE OF WIRELESS COMPUTING 

Gordon Kaiser 
Chairman and Chief Executive Officer 

Cue Network Corporation 
260 Richmond Street West 

Toronto, Ontario 
M5V 1W5 

tel: 416-597-2299  
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Gordon Kaiser is the Chairman and Chief Executive Officer of CUE Network 
Corporation of Irvine, California. 

Mr. Kaiser is a graduate of the University of Toronto and Queens University. He 
is the author of a number of books and articles on competition law and economic 
regulation. For a number of years he acted as a Special Lecturer in Economic 
Regulations at both University of Toronto and Queens University. 

Mr. Kaiser also serves on the Board of Directors of Seltech Satellite Corporation 
of Toronto, SkyTel Communications Corporation of Montreal, the Canadian 
provider of air-to-ground telephone service, and Satellite Radio Network 
Corporation of Atlanta. 

Mr. Kaiser regrets his paper was not available in time to be included in these 
proceedings. However, he has kindly offered to send copies to any interested 
participants. If you desire a copy of Mr. Kaiser's paper, please contact him by 
mail, phone or fax at: 

Mr. Gordon Kaiser 
Chairman and Chief Executive Officer 
Cue Networks Corporation 
260 Richmond Street West 
Toronto, Ontario 
M5V 1W5 
tel: 416-597-2299 
fax: 416-596-1195 

ABSTRACT 

The paper will analyze developments to date by CUE Network Corporation and 
other companies regarding the integration of mobile computers with one way data 
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networks. The paper will describe the development of these networks from 
statewide to nationwide to international networks. 

The paper will outline future applications, including three specific projects relating 
to the trucking industry, the computer maintenance industry and traffic monitoring 
systems. 

Finally, the paper will demonstrate how intelligent paging receivers will in the future 
integrate with sophisticated data bases including and analysis of the powerful 
synergy between alphanumeric paging and E-Mail. 
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CUE Network Corporation 

Features of the Network 

• Statewide and nationwide coverage; over 90% of the U.S. 
population 

• Over 70,000 subscribers; service in four countries 

• Over 500 radio stations on the North American network 

• 24-hour reliability!' 

• 8,000 square miles covéred:per'tiansmitter2: 

• Fully redundant base equipment 

• 800 number message retrieval and 12-hour message storage. 

• FaxForward, Message Alert, and CUE Dispatch 
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DIGITAL MEDIA NETWORKS CORP. 

TORONTO, ONTARIO 

Digital Media Networks Corp. is a privately held Canadian company. 
Incorporated on November 25, 1983, it operates out of offices in Toronto and New 
York. 

The company is in the business of producing and delivering information and 
advertising messages on behalf of service organizations to customers of these 
organizations at the point of service. Digital Media primarily sells its services to 
companies in the financial services, restaurant, and hotel market segments. The 
company has built an extensive satellite communications network capable of 
delivering specific information to any location in North America at very low cost. 
Information display technology is device independent, and facilitates digital signs, 
video, and even print media. 
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DATACASTING APPLICATIONS 
IN CONSUMER ADVERTISING AND PROMOTION 

Bob Wardrop 
President 

Digital Media Networks Corporation 

163 Queen Street East, Suite 401 
Toronto, Ontario 

M5A 1S1 
Tel: 416-362-0788  
Fax: 416-362-0439 

Robert H. Wardrop is the President and founder of 
Digital Media Networks Corp.. Prior to founding the 
company in 1983, he was employed by Procter & 
Gamble Inc. in both sales and marketing 
management. He holds a Bachelor of Commerce 
(Honours) degree from Queen's University (1979). 

ABSTRACT 

Traditional media vehicles are under siege. 
Changing consumer lifestyles and a proliferation of 
media options are fragmenting audiences. 
Marketers are beginning to explore alternatives to traditional mass media delivery 
in order to efficiently target specific groups of consumers. 

Datacasting plays an important role in several new media vehicles which are 
designed to reach consumers outside of the home. The speech will examine 
several of these applications operating in retail locations in both the U.S. and 
Canadian markets. 

DATACASTING APPLICATIONS 

Good morning and welcome. I am here to speak with you this morning about 
using datacasting to provide a service which almost everyone has an opinion about 
-- advertising. 

This is not a technology discussion. This is a marketplace-oriented business 
discussion. A business review designed to assess the feasibility of using 
datacasting in media applications. 

To say that there has been a lack of success to this point in time is an 
understatement. I am aware of at least a dozen companies spread across Europe 
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and North America which have tried and failed, at a combined total cost exceeding 
one hundred million dollars. 

I believe, however, that there is light at the end of the tunnel. Both the technology 
landscape, and factors influencing demand for media alternatives, have changed 
to the point where media incorporating datacasting is now viable. 

In a broader context, I hope my talk this morning gives you a sense of the 
opportunities, and the pitfalls, associated with the development of a datacasting-
based service. 

My discussion of datacasting will begin with a review of media trends in the 
marketplace. I will apologize in advance for using U.S. market data, but it is 
readily available and generally consistent with what is taking place in the Canadian 
market. 

We will then look at a cross section of advertising applications which use 
datacasting. These are all out-of-home applications, as opposed to media which 
is delivered to the consumer in the home. 

Finally, I'll review what I feel are the critical factors for success in the use of 
datacasting, and offer a perspective on how the market might develop in the 
future. 

What happened to advertising? This was Business Week's cover story on 
September 23, and is the most recent in a series of articles which describe the 
dramatic changes taking place in the media world. No doubt you've all read at 
least one or two. 

The central point made in all of these articles is similar - a growing sense within 
the media world that their high growth days are over. 

Spending on advertising is way down. 

From 1976 through 1988, ad spending grew faster than the economy as a whole. 
During the 1981 and 1982 recession, growth was a solid 12.8% and 10.2% 
respectively. 

Look at the first 6 months of this year. Traditional media - T.V., magazines, and 
newspapers - have actually shrunk - 7.1, 4.9, and 6.9% respectively. 

This chart shows the dramatic shift in allocating total marketing dollars between 
advertising and promotion during the 1980's. 
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Promotion expenditure, aimed at delivering focused short term bumps in sales, has 
increased it's share of budget from 57% to 70%. Media that cater to that shift are 
not suffering. Direct mail, for instance, is projected to grow by 6.5% this year. 

The changing fortunes of traditional mass media stems from an erosion in its ability 
to efficiently target audiences and persuasively communicate advertising 
messages. 

Three long term trends are contributing to this erosion: 

1) Product proliferation: Marketers are using information technology to 
understand their markets in more detail and identify new product 
opportunities. This increased market segmentation is driving a need for 
more targeted delivery of advertising messages. 

2) Media proliferation: Changing technology has provided consumers with 
more media options - including "zapping" commercials. Getting a message 
through the clutter to reach the target audience is increasingly difficult. 

3) Changing lifestyles: Procter & Gamble developed soap operas as an 
advertising vehicle to reach women 18+ during the 1950's. With more than 
50% of women now at work during the day, advertising on daytime T.V. is 
no longer a given. 

Let's look at the challenges facing a marketer these days. First, your audience 
reached by advertising on network television has dramatically declined. The 
persuasiveness of your advertising message is also down. You're motivated to 
explore alternatives. 

This simple example illustrates why traditional mass media faces a difficult future. 

The traditional U.S. network buy to reach an audience of 25 million in prime time 
might cost $175,000, or $7 per thousand for a 0:30 second ad spot. Programming 
costs now exceed $1 million per hour, and so if the network sells 10 minutes of ad 
time it grosses $3,500,000. However, overheads must be covered, ad agency 
commissions paid, affiliates paid etc. At the end of the day, the network cannot 
afford a lot of discounting or unsold ad space if it wants to be profitable. 

An alternative buy for the marketer is the CheckOut Channel, a concept developed 
by Turner Broadcasting which displays CNN-based programming on 13" monitors 
at every checkout aisle in, eventually, 5000 supermarkets. 

By piggybacking on CNN facilities and programming, it can successfully compete 
on a cost-basis - I estimate at least 30% less than the networks. Please note that 
these are my estimates and this information was not supplied by CNN. In any 
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case, the 25 million audience buy on the CheckOut Channel costs about $100,000, 
or $75,000 less than on the networks. 

Let's look at the real cost of reaching the target audience. 

If only 10% of the target audience is a potential purchaser, then the real cost per 
thousand is $70. If 30% of the CheckOut audience, i.e. of people in the 
supermarket, then the cost per thousand is only $15. 

Cost per thousand, however, is only part of the story. Persuasiveness is a big 
factor, since it does no good to reach three times the audience if the message is 
ignored. 

Turner has spent hundreds of thousands of dollars to research this issue, and 
claims that the medium is equal to, or more intrusive, than regular television 
viewed in the home. 

Datacasting has a valuable role to play in the media world. 

First, datacasting can deliver "addressable" information. This presents an 
opportunity to target messages to specific locations, and therefore, audiences. 

Secondly, the broadcasting of the data facilitates quick reaction to changing market 
conditions for adve rt isers. This is increasingly important as marketers use 
scanning data to make marketing decisions. 

I have split media applications using datacasting into two groups: 

"Pure" datacast includes those applications where the medium is delivered 
exclusively via datacasting. This covers most of the applications which have been 
launched to date, and I'll be talking about three - Silent Radio, Shoppers Video, 
and a couple of Digital Media applications. 

"Hybrid" datacast includes those applications where the medium is delivered by a 
combination of datacasting and another media format - typically video. I'll be 
talking about one Digital Media Hybrid. 

The largest "Pure" datacast service provider in the marketplace is probably Silent 
Radio, a Califomia-based company. It has installed between 2,000 and 3,000 LED 
display boards in bars, banks, stores and hotels since inception in 1983. The 
programming consists of news, weather, sports results and advertising messages, 
and is broadcast to display units by both satellite sub-carrier and the VBI on 
several local PBS television signals. 

Shoppers Video employs more sophisticated display technology to display high 
resolution images of consumer products in grocery stores. The company places 
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18 to 20 25" monitors above the shelf in supermarkets, and has installed 90 stores 
to date in the south Western U.S. The appeal of such a system is measurability - 
the company claims sales gains averaging 10-15% on advertised products. 

Digital Media operates a variety of display systems on a common datacast 
network. Each system has a programming mix and display format which is 
designed to reach a specific group of consumers in a particular environment. Here 
we see an installation of a three colour LED display in a banking Investment 
Centre in New York City. The system displays a mix of bold graphics, financial 
and promotion information to about 250,000 commuters passing by the centre 
every day. 

This tape shows two additional services which Digital Media operates in the bank 
environment. These video-based services are delivered via the same network. 
This is a very appealing concept to bankers as they increasingly segment their 
customer base in an effort to cross-sell more and more financial products and 
services. 

I spoke a bit earlier about the CheckOut Channel, and I am now going to show you 
what the medium looks like. This is a 2 1/2 minute video segment produced by 
Turner Broadcasting. 

This is an illustration of what I mean by a "Hybrid" datacast application. This is a 
retail store with a CheckOut Channel installation, with one difference. If you look 
closely you can see an overlay of graphics and text on the bottom of the screen. 
This is delivered by a datacast channel as part of the incoming video signal, and 
can be addressed on a store by store basis. This capability offers advertisers the 
opportunity to improve message targeting by tagging ads with individual store 
pricing or promotion links, and increases the relevance of the medium to 
consumers by providing a community bulletin board, with the store being able to 
add local public service announcements to the broadcast. 

As I mentioned at the start of my talk, most of the advertising applications using 
datacasting have failed to date. To be more specific, it is the "pure" applications 
that have failed, particularly those that have been dependent on advertising 
revenues, as opposed to service fees, in order to be profitable. 

I think that there are three factors which determine the success of these 
applications: 

First, high quality production values are critical to successfully engaging the 
consumer. Until very recently the cost of technology has been too high to cost-
effectively datacast a sophisticated media presentation. Two colour LED boards 
simply do not cut it with consumers who are increasingly bombarded with 
sophisticated visual images. 
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Second, companies entering this market must have managerial and financial 
staying power. I could name dozens of companies - Bruner News Network, Extel 
Visionlink etc. - that ran out of money before their market developed. This is still 
pioneering - ad agencies and manufacturers are really just beginning to understand 
how to exploit these applications. 

Third, it is very important to pre-emptively capture a critical mass of sites in a 
market which provides enough revenue to operate profitably. If competitors move 
in, or your market isn't big enough, the high fixed cost nature of these applications 
will bleed a company to death. 

How will the market for these applications develop? 

In the short term, I think there will be a number of successful "Hybrid" applications 
which use the "addressability" and "immediacy" benefits of datacasting to leverage 
the effectiveness and efficiency of traditional broadcast media. 

In the longer term, I think the evolution of relevant technologies will result in the 
"datacasting" of all broadcast media. Processing power, memory cost, display 
costs, and telecommunications costs are undergoing dramatic changes, such that 
some day in the not-too-distant future, T.V. programming will be broadcast on an 
"addressable" basis. The timing of all this is anyone's guess. 

This is my favourite quote from the advertising industry. It's too easy to get lost 
in the technology issues and forget that datacasting is just a means to an end. 
Applications which do not offer real value to the consumer will not be successful. 

That concludes my talk this morning. I hope you've found it interesting. 
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Lloyd A. Martin. Born in Canada, Lloyd graduated 
from the University of Toronto in 1955 with a B.A. Sc. in 
Electrical Engineering. After 3 years of general 
engineering related to crude oil production with Shell Oil 
Company in Western Canada, he was employed by 
RCA Limited in Montreal for approximately 14 years 
working in the systems engineering and equipment 
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stations and satellites, and eventually as a sales 
engineer. Joined the Department of Industry, Trade & 
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he was involved in the provision of R&D grants and 
marketing assistance to various Canadian manufacturing firms in the electronics 
industry. Employed by the Canadian Radio-Television and Telecommunications 
Commission (CRTC) since late 1982 as Manager of Technical Policy Planning 
related to broadcasting systems. 

ABSTRACT 

The paper describes the current licensing guidelines of the Canadian 
Radio-Television and Telecommunications Commission (CRTC) regarding the 
provision of services using the Vertical Blanking Interval (VBI) of the NTSC 
television system and the Subsidiary Communications Multiplex Operation (SCMO) 
of an FM radio station, and the carriage of non-Programming services on cable 
television systems. 

1. GENERAL 

Many analog broadcasting systems were conservatively designed at the time of 
their introduction. Over the passage of time, and with improvements in technology, 
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it became obvious that unused capacities inherent in the original design could be 
used to carry additional information. The NTSC television system, AM radio, and 
FM radio are examples of such systems, where additional information can be 
added into the main signal. 

In the NTSC television system, the first addition was to add a subcarrier for the 
carnage of colour information. Later, it was determined that not all of the capacity 
in the Vertical Blanking Interval (VBI) was required for the television signal, and 
other uses of the VBI, including the carriage of Non-Programming Services 
(NPS), were commenced. More recently, additional subcarriers have been added 
to the Aural carrier of the television channel in order to add stereo, a second audio 
program (SAP) channel, and a multiplex (MUX) channel. 

Monaural AM radio was introduced in Canada in 1919. During the 1980s stereo 
was added to the AM signal, although the spread of this technology has been 
slow, due primarily to some confusion in the USA on technical standards for AM 
stereo. 

Monaural FM radio was introduced in the late 1940s, and was later updated by 
adding a stereo subcarrier. Still later, additional subcarrier(s) were added above 
the stereo subcarrier in order to carry even more information. These additional 
subcarriers are collectively called in Canada the Subsidiary Communications 

Multiplex Operation (SCMO) and can be used to carry NPS as well as 
Programming Services. 

Cable Television systems were introduced in Canada during the 1950s and their 
technology has been ev_olving at a steady rate ever since, with capacities of 75 
channels now being typical in the larger systems, and 150 channel capacity 
systems being expected within a few years. Excess capacity on cable television 
systems is frequently used to carry NPS. 

The use of fixed satellite service (FSS) satellites to deliver broadcasting signals 
throughout the country has also been increasing steadily since the introduction of 
the Telesat ANIK A satellites in 1973. Audio and data services are carried via 
these satellites by several methods such as: 

(1) Multiplexing a number of audio/data channels onto a single radio 
frequency (ri) carrier. 

(2) Use of a large number of small ri carriers with a single audio/data 
channel carried on each  ri carrier (single channel per carrier - 
SCPC). 

Adding additional subcarriers above the baseband of a television 
signal prior to modulation of its ri carrier. 

(3) 
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(4) 	Adding audio/data channels onto the VBI of television, or SCMO of 
FM radio signals, being delivered via satellite. 

This paper describes the licensing policies of the Canadian Radio-Television and 
Telecommunications Commission (CRTC) for the carriage of services using the 
VBI or SCMO, and for cable systems carrying Non-Programming Services (NPS). 
The Commission has not yet addressed the matter of licensing the delivery of NPS 
via satellite on a direct-to-home basis. 

It should be noted that the new Broadcasting Act which was proclaimed on June 
4, 1991 includes a direction to the Commission under section 5. (2) (f) which states 
that "The Canadian broadcasting system should be regulated and supervised in 
a flexible manner that . . . does not inhibit the development of information 
technologies and their application or the delivery of resultant services to 
Canadians. . .". Consequently, the Commission is reviewing its current regulatory 
policies to ensure that they conform to the above new direction, and the other new 
directions contained in the new Broadcasting Act. 

2. 	VERTICAL BLANKING INTERVAL (VBI) 

In the NTSC system, the VBI includes all, or part of the first 21 lines in each field: 

Lines 1 to 21 in each field were originally all reserved for the vertical 
blanking interval function, except for the Vertical Interval Test (VIT) and the 
Vertical Interval Reference (VIR) lines 17 and 19 respectively. With 
improved electronics capability, it is anticipated that perhaps only lines 1 to 
9 in each field may eventually be required for the VBI function. DOC's 
Broadcast Transmission Standard BTS-3 reserves lines 10 to 14 inclusive 
for temporary experimental uses subject to special approval and non-
interference to regular picture transmission in both broadcast and cable 
operations. 

The remaining lines (lines 15 to 21 - or 7 lines per field) can be used for 
other purposes. Hence line 21, for example, has been set aside for closed 
captioning for the hearing impaired. Lines 15, 16, 18, and 20 are frequently 
used for teletext purposes. Line 17 is reserved for the Vertical Interval Test 
(VIT). Line 19 may be used for the Vertical Interval Reference (VIR), but 
recently there has been some discussion of deleting the VIR as being 
unnecessary thus perhaps freeing it up for the carriage of other information, 
although no final decision on this has yet been made by DOC. 

Closed captioning appears to be the main use of the VBI at this time by the 
broadcasters themselves. This service is used primarily by the hearing 
impaired and the deaf, but is also used frequently by new Canadians as an 
aid to learning one or the other of the two official Canadian languages. 
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In the past, the delivery of closed captioning to the hearing impaired and 
the deaf has been somewhat hampered by the limited number of closed 
captioning decoders available - due both to limited supply initially, and also 
the cost to the user. The supply of decoders is no longer a problem, 
although the dissemination of decoders is still very slow. 

Recent legislation in the USA will no doubt serve to improve the situation 
in Canada for the hearing impaired and the deaf. After July 1, 1992 all TV 
set receivers with 13 inch screens, or larger, sold in the USA must include 
built-in closed captioning decoders. It is our understanding that TV receiver 
sets imported into Canada after that date will have the same feature. 

The CRTC has the responsibility for the licensing of the carriage of VBI 
signals intended for use by the general public, and these are limited to 
carriage on lines 15, 16, 18, 20, and 21 at the present time. 

The Commission's licensing policy for services using the VBI is contained in Public 
Notice CRTC 1989-23, and is summarized in part 4 below. In essence, the 
Commission has adopted a supervisory role in the use of the VBI, with the 
stipulations that line 21 must be reserved for closed captioning for the hearing 
impaired and the deaf, and broadcasting services must not be used to subsidize 
non-programming services. 

It should be noted that the Commission has become aware that certain uses of the 
VBI by over-the-air broadcasters could cause a malfunction of some cable 
decoders used to deliver Pay Television and Specialty Services over cable 
television systems. A review of this matter by the Commission may therefore be 
required. 

3. SUBSIDIARY COMMUNICATIONS MULTIPLEX OPERATION 
(SCMO) OF FM RADIO 

The original monaural FM radio system occupied only 15 KHz of the FM 
baseband. Thus a stereo channel was easily added later to bring the total 
baseband up to 53 Khz. In the mid-1950s an additional portion of the FM 
baseband began to be used in the USA to distribute Muzak and other background 
music services. Canada also uses this additional FM baseband for a variety of 
services. 

In Canada this additional portion of the FM baseband is called the Subsidiary 
Communications Multiplex Operation (SCMO). In the USA it is called the 
Subsidiary Communications Authorization (SCA). 

The SOW) channel is a frequency band in the baseband of the FM radio signal 
containing one or more sub-carriers with each having a frequency in the range 
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53-99 kHz, or 20-99 KHz. The Department of Communications (DOC) has issued 
technical rules concerning allowable loading levels and crosstalk which will be 
permitted for the SCUD services (BPR-III-C-28). 

The SCMO channel can be used for a variety of purposes, such as the carriage 
of a background music service, voice, or data. Specific uses include talking book 
services for the blind, ethnic language services, and facilities in support of the FM 
stations themselves (news feeds, backup program feeds, and signals for 
technological purposes). From the 91 notices to date from licensees concerning 
their use of the SCMO, reported usages are as follows: 

	

60 	 No use indicated 

	

12 	 Ethnic radio service 

	

4 	 Background music service 

	

4 	 Experimental educational programming service 

	

2 	 Deliver a radio program service to another location 

	

2 	 Control of an AM transmit-ter station 

	

2 	 Distribution of road information 

	

1 	 Experimental second SCMO 

	

1 	 Data carriage 

	

1 	 Implement Program Substitution on a cable TV system 

	

1 	 Alphanumeric News Service 

	

1 	 Telemetry 

Although the SCMO would appear at first glance to offer an ideal delivery method 
for a variety of services, it has not been used widely in Canada as yet. Some of 
the main reasons for this slow market penetration are: 

(1) The rate of growth of SOW) usage has been hampered by the fact 
that in the USA this service is licensed as a telecom service for 
private use. Hence decoders are not widely available at the retail 
level (i.e. they are not a standard feature, or option, of FM receivers). 

(2) In addition, some SCMO users have opted to supply their customers 
with SCMO decoders which are fixed-tuned to a particular sub-carrier 
frequency only, and are thus not tunable to other sub-carriers in the 
SCMO frequency band of the FM baseband. This also tends to limit 
the use of the SCMO band. 

The Commission's most recent licensing policy guidelines related to SOW) are 
contained in Public Notice CRTC 1989-23 and are also summarized in Part 4 
below. The guidelines essentially state that no licensing action is required other 
than to advise the Commission of the proposed SCMO use, unless more than 15% 
of the broadcast week of the SCMO service will be devoted to ethnic programs - 
in which case an application is required if the market concerned is already served 
by an over-the-air ethnic station, and such applications will be dealt with through 
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a normal Public Notice or Public Hearing process as appropriate. The Commission 
does, however, expect the FM licensee to ensure that the SCMO services do not 
in any way limit the licensee's ability to operate and develop its programming 
service on the main channel. The Commission also wishes to ensure that 
non-programming services are not subsidized by programming services. 

4. LICENSING GUIDELINES REGARDING THE PROVISION OF 
VBI/SCMO SERVICES 

(1) 	Broadcasters have a primary responsibility to fulfil the commitments 
made with respect to the main service they are licensed to provide. 
Any use of the VBI/SCMO should not detract from the licensee's 
ability to meet all of it's responsibilities, and to fulfil its Promise of 
Performance. 

(2) 	An application to the Commission is required only if more than 15% 
of the broadcast week of an SCMO service will be devoted to ethnic 
programs as defined in the radio regulations (types A, B, C and D) 
and its service area overlaps that of an authorized over-the-air 
conventional ethnic station as defined at pages 7 to 8 of Public 
Notice CRTC 1989-23. 

While the Commission is not limiting the types of VBI/SCMO services 
at this time, the Commission would be concerned: 

if the VBI/SCMO were used in a manner that circumvents 
Commission policies; 

if a VBI/SCMO service were to cause undue negative impact 
on existing local broadcasting service; 

if long-term commitments for the provision of services that are 
unrelated to the licensee's primary programming service were 
to constrain a broadcaster's ability to respond to future 
programming needs. 

(4) 	Licensees adding a VBI/SCMO service or changing the nature of an 
existing VBI/SCMO service should inform the Commission in writing 
of the type of service to be provided. 

Captions for the hearing impaired should be given a high priority; line 
21 of the VBI should be reserved for this purpose. 

(6) 	Cable television licensees shall not curtail or alter VBI/SCMO 
services; if the carriage of these services causes undue technical 
interference to the programming on a main channel, the Commission 

(3 ) 

( 5) 
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may, upon application, exempt the cable licensee from this obligation 
by condition of licence. 

Revenues may be derived through advertising or subscription fees 
for VBI/SCMO services, as appropriate. 

(8) 	Separate financial records should be kept for each VBI/SCMO 
service and should be made available to the Commission on request. 

Revenues from the licensee's main programming service may not be 
used to subsidize VBI/SCMO services that are unrelated to the 
licensee's primary programming services. 

(10) Where appropriate and where capacity is available, licensees are 
encouraged to provide access to third parties on a mutually-agreed 
basis. 

(11) Technical quality on the main television or FM channels should not 
be impaired by the use of VBI/SCMO. 

(12) The Commission will monitorthe development of VBI/SCMO services 
and will take appropriate steps, if required. 

5. CARRIAGE OF NON-PROGRAMMING SERVICES ON CABLE 
TELEVISION SYSTEMS 

The Cable Television Regulations, 1986 define a "programming service" as "any 
combination of images, sounds, or images and sounds including a commercial 
message, other than an alphanumeric service, that is designed to inform or 
entertain the public and is: 

transmitted to a cable head end over the air, by microwave or 
satellite relay or by means of a hard wire feed, or 

(b) 	distributed by a licensee". 

A "non-programming service" is any service which is not a programming service. 
A survey completed in May 1989, reported that non-programming services carried 
by the 10 largest Canadian cable systems accounted for 6% of the total number 
of channels carried. The same study reported that in the 1,314 cable systems 
studied, non-programming services accounted for 5% of all channels carried. 

The Cable Television Regulations, 1986 also established a definition of an 
"alphanumeric service" as a particular type of Non-Programming Service. In 
general, alphanumeric services are those images which are visible on the 
television screen and provide some type of information such as news, weather, 

(7) 

( 9 ) 

(a) 
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advertising, etc. Cable distribution of any service that fits the definition of an 
"alphanumeric service", regardless of content (subject only to generally applicable 
regulations), does not require authorization from the Commission. 

The Cable Television Regulations, 1986 define an "alphanumeric service" as 
follows: 

"alphanumeric service" means a service that consists of letters, numbers, 
graphic designs or still images, or any combination thereof, that may be 
accompanied by: 

(a) background music, 

(b) the programming service of a licensed A.M. station or licensed F.M. 
station, other than an educational radio programming service the 
operation of which is the responsibility of an educational authority, 

(c) the service of Weather Radio Canada, 

(d) the Canadian programming service of a licensed national audio 
network operation, or 

spoken words that simply and briefly explain or describe what is 
represented by the letters, numbers, graphic designs or still images. 

This definition leaves the potential for services that neither possess the traditional 
properties of a "programming service", nor fall within the definition of an 
"alphanumeric service", to be treated separately. These include various data 
services such as the provision of video games, home security, downloading of 
computer software, energy meter-reading, controlling and switching, videotex, 
viewership rating, opinion polling, and telebanking. Such services may be 
transmitted via the cable television distribution system, but do not produce images 
on the television screens of the CATV subscribers. 

It should be noted that as a result of the new Broadcasting Act, some 
alphanumeric services may be considered as programming services. Hence the 
Commission is in the process of re-examining its cable television licensing 
framework. 

At the present time, the Commission does not regulate data services on CATV 
systems. The only criteria are: 

(a) 	Programming services must be given top priority in the event of a 
shortage of cable channels. If spectrum space that is occupied by 
a non-programming service is required for the distribution of a 
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programming service, then the non-programming service will be 
displaced. 

(b) 	No cross-subsidization of non-programming services by programming 
services can occur. All common costs must be shared by all of the 
channels carried, and no direct costs of non-programming services 
are to be borne by cable television subscribers. 

Thus those subscribers who wish to receive only off-air and locally originated 
programming services will not be obliged to take or pay extra for non-programming 
services either directly or indirectly. 
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ABSTRACT 

Domestic licensing policies as applied to earth stations 
have evolved gradually from a single licensee, and now 
enable many providers and users to obtain licences for their own earth stations. 
This policy development is likely to continue, as Canadian systems and services 
became more able to operate on a competitive basis in the growing integration of 
North American satellite systems 

I. 	INTRODUCTION 

The development of the Canadian telecommunications policies applied to satellite 
systems and services has been a continuing process over the years since our 
domestic satellite system was first implemented. It began with a policy which 
restricted radio licensing to Telesat, the system operator and owner, with the aim 
of providing Telesat the maximum control and flexibility for establishment of a new 
technology, as well as revenue to recover the major start-up investment. As the 
initial infrastructure became established, there was an increasing demand to move 
towards more open licensing policies and it was determined that this would be 
done in ways which would be of benefit to all participants. 

Since that time, policy development has produced a series of changes to the 
licensing regulations under the Radio Communications Act, to make radio licences 
for earth stations available to a larger number of users. A partial list of the focus 
of these changes is: receive-only earth stations, use by educational systems, 
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domestic transmit/receive systems operated by carriers and others, and remote 
camps. These policies have treated the use of Canadian satellites and 
non-Canadian satellites separately. Further distinctions have been made on the 
basis of licensing or exemption from the need to obtain a licence, and on the 
carriage of signals for either domestic or transborder purposes. 

II. CURRENT POLICY STRUCTURE 

A. Canadian Satellites 

Since 1986, it has been possible for anyone to obtain a radio licence to 
operate a transmit/receive earth station with a Canadian satellite for 
domestic services. The announcement of this policy was tied to the 
establishment by Telesat of an open set of specifications for the interface 
between the satellite and the earth station, and they are now a normal way 
of obtaining satellite capacity. The policy contains no other criteria, leaving 
it to the regular processes of the Canadian Radio-Television and 
Telecommunications Commission (CRTC) to regulate those services to be 
offered to the public. 

Exemptions from the requirement to obtain a radio licence have been put 
in place for several applications. All are receive-only in nature, and the 
majority are in the broadcast services areas. Some examples are the 
reception of TV programming intended for distribution by broadcasting 
undertakings, by individuals, and by bars and taverns for display in a public 
place. 

In the area of the use of Canadian satellites for transborder services with 
the USA, all arrangements for services must fall under the umbrella 
agreements which Telesat has negotiated with its US counterparts. 
Essentially all transmit services are the prerogative of Telesat and the 
transmit earth stations must be licensed. A very few transmit earth stations 
have been licensed to service operators other than Telesat on an 
experimental or trial basis. More will be said about this aspect later in this 
paper. 

B. Non-Canadian Satellites 

The primary focus in this area is the use of US satellites in Canada, in view 
of the very large number of satellite facilities and services on them. As 
pointed out in the foregoing section, Telesat has negotiated arrangements 
for transborder services with its US counterparts, and any use of US 
satellites in Canada must fall under these agreements. While the 
fundamental approach is still to make Telesat the primary operator of any 
earth station in Canada communicating with US satellites, there are some 
exceptions which have been enabled. These are largely in the receive-only 
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area and have been dealt with on a case-by-case basis by Telesat and the 
Department of Communications. Some examples of these are one-time 
reception at an existing earth station, participation in an existing corporate 
network which has a large number of US points, and a number of short 
term scientific or trial applications. Again, more will be said about this 
aspect later in this paper. 

C. The Current North American Regulatory Environment 

For most countries, the policies applying to communications facilities and 
services are based on years of experience with terrestrial technologies. 
These technologies are generally local in form or cover greater distances 
by repeaters. Their border crossings are known and relatively controllable. 
Those older technologies which do cover large distances by repeaters (e.g. 
HF radio), have not been utilized to any significant extent for modern high 
availability and reliability services. Thus, satellite services which now cross 
borders will face differing policy and regulatory structures. 

This is certainly true for Canada and the USA. These differences exist in 
the area of technical regulation because of the interference and coordination 
treatment which has developed in each country over the years, and more 
specifically because of the differences in elevation angles which earth 
stations in the two counties use to look at the geostationary orbit. The 
differences exist in the policy and the economic regulatory (regulation by the 
Canadian Radio-Television and Telecommunications Commission) areas 
due to the wide difference in the size of the two economies and again the 
way in which this type of regulation has developed over the years. While 
regulators in general recognize that there are differences, it is still early in 
terms of knowing in detail what should be done to either accommodate 
them or eliminate them. However, there are some attempts to deal with 
these issues for specific services, such as news gathering. This will be of 
benefit to other integrated services. 

III. SATELLITE -BASED SERVICES 

A. Integrated Services 

In the past, satellites were launched and operated on a country by country 
basis and they were intended to serve that country. A key characteristic of 
the services which are being developed today is that they are planned from 
the beginning to serve all potential users which are within the coverage area 
of the satellite. In some cases, the antenna coverage pattern is deliberately 
designed to cover a very wide area, while in other cases, the use of a 
normal coverage pattern is sufficient to reach a substantial and common 
market. Examples of this are to be found in Europe, North America, and 
in the various regional systems which have been implemented around the 
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world. As these systems cross national borders and are able to serve 
users which to now have been served by separate, national systems, they 
bring together users on a functional basis and are classed here as 
integrated systems. 

The operation of integrated satellite-systems is not without problems, not so 
much in the technical sense, but in the legal and regulatory sense, as they 
are attempting to serve users in other countries. Moreover, most countries 
have to now reserved communications on a national provider basis, as it is 
viewed as being a key element in maintaining a national identity, as well as 
offering valuable financial returns to domestic operators. The area of legal 
and regulatory treatment of integrated satellite services is now occupying 
many policy makers and regulators, as ways are sought to maintain a 
national control and a viable position for domestic operators, while enabling 
these new services. 

B. Datacasting by Satellite 

As noted earlier in this paper, the licensing of user earth stations operating 
with Canadian satellites for domestic services is open to anyone eligible 
under the Radiocommunications Act for a licence. This applies to both 
transmit and receive earth stations. In addition, the requirement for a radio 
licence for receive-only earth stations has been determined to be 
unnecessary in most cases, as an adequate coordination of a system can 
be obtained by focusing on the initial application by the system operator. 
An exemption from the need to obtain a radio licence for domestic receive-
only business services on Canadian satellites will be published shortly, and 
this will apply to datacasting services among others. While this exemption 
contains a limitation that the received service is not retransmitted, this is 
being considered for elimination as a next step. 

In the area of transborder datacasting, current policies for integrated 
services require that Telesat be the holder of the radio licence for the earth 
stations. As noted earlier, some exceptions to this have been enabled, 
primarily in the receive-only area. While this is a limitation, the great 
concern over maintaining a viable domestic infrastructure in the face of very 
large scale competition based on US satellites is the reason for this policy 
structure. The major obstacle to extending the policy has been Telesat's 
lack of satellites covering all of North America, which meant it could not 
offer an alternative to the US satellites which usually cover the vast majority 
of the North American population. When Anik El becomes available, it is 
hoped that its North American coverage capability, although limited in 
capacity, will place Telesat in a more competitive position and allow further 
policy changes. In this regard, there is a current review of the policy 
dealing with transborder VSAT services, which will enable some competitive 
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provisioning of integrated services when it is completed. Those datacasting 
services which can use VSAT technology would be affected by this policy. 

IV. THE NEXT POLICY STEPS 

A. Competition in North American Services 

It is clear that integrated North American satellite services, including 
datacasting, can bring economic benefits to users. It is necessary to 
determine those areas of policy which can be modified to provide the 
benefits of competitively provided satellite-based telecommunications. A 
further goal of policy formulation is to increase the level of competitive 
capability of Canadian service providers, as they will have to be able to 
respond to pressures from US operators for a more liberal environment for 
transborder satellite services. Eventually, they must be capable of surviving 
in the markets which are served by fully integrated North American satellite 
systems. 

B. Free Trade 

In attempting to describe the environment in which datacasting services will 
have to operate, it is important to consider the aspect of free trade. 
Although free trade in services is under discussion in GATT it is the North 
American context which is of more immediate interest. Both the existing 
Canada-USA Free Trade Agreement, and the current discussions on the 
North American Free Trade Agreement (NAFTA) which involve Canada, the 
USA, and Mexico are relevant. 

The existing Canada-USA Free Trade Agreement includes a section on 
telecommunications. It is important to note that this agreement excludes 
the provision of facilities by entities of the other country. Thus, service 
providers of each country are accorded equal treatment in the other country 
under the terms of the Free Trade Agreement, but they must use the 
facilities of that host country. Also, the agreement does not include basic 
services. Although the NAFTA is still in the negotiating stage, it could well 
have the same requirement to use the facilities of the host country. 
However, Mexico has proposed the inclusion of basic services. As these 
discussions are running on a short track time frame, we may see the results 
early this winter. 

The key point with regard to free trade is that integrated North American 
satellite services exceed the restriction in these trade agreements which 
requires the use of the facilities of the host country. A satellite system 
operated by one country crosses national boundaries, in effect offering 
communications facilities to the other country. In having to develop policies 
and regulatory treatment for these integrated satellite services, we are out 
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in front and on our own. It is likely that what is done in this area will be 
seen as setting a precedent, and therefore any changes in these policies 
will be made with caution. 

V. CONCLUSIONS 

Many countries are now faced with the need to implement regional or 
cooperative satellite systems to provide services on an integrated basis, in 
order to obtain the most economic level of use of an expensive but valuable 
technology. To do this, a number of diverse policy and regulatory 
structures which have operated quite independently of each other up to 
now, have to develop ways of dealing with these differences and perhaps 
eventually removing them. Some of this activity is under way now and a 
few initial steps have been made, but much remains to be done. At the 
same time, new service development and implementation continues. These 
new services, such as datacasting, will face what are viewed as constraints 
on the open implementation of their services. But resolving policy and 
regulatory constraints is a necessary part of new technology development 
and implementation, and a task which both policy and technology 
developers can work on together. That process is now underway. 
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Telesat Canada is a private company that owns and operates Canada's domestic 
satellite communications system, including a fleet of Anik satellites. Since its 
establishment in 1969, Telesat has assumed a pivotal role in providing both 
telecommunications and broadcast video communications to business and 
consumer customers across Canada. 

In addition to providing quality telecommunications services, Telesat's satellite 
consulting operations provide support worldwide. Telesat's expertise in the design, 
procurement, launch, and operation of satellites and satellite communications 
systems has resulted in contracts with AsiaSat, British Aerospace, Societé des 
Européenne des Satellites, OTC (Australia), Swedish Telecommunications, 
American Satellite Company, and Ford Aerospace. 

Telesat's 850 employees are spread throughout all regions of Canada and are 
dedicated to providing excellence in service. The company maintains regional 
operations centres in Vancouver, Edmonton, Calgary, Regina, Winnipeg, Toronto, 
Ottawa, Montreal, Quebec City, Halifax, St. John's (Nfld.), and lqaluit, N.W.T. 
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ABSTRACT: 

OTV: Telesat's Broadcast Cue and Control System is designed for the automated 
distribution of programming in large distributed television networks. The system 
provides scheduled and on-demand remote switching of network television satellite 
transmitters and receivers. Transmitters and receivers can be commanded to 
switch on or off or tune to a specified satellite channel. Receiver commands can 
include subfunction switching commands to control other earth station equipment, 
such as baseband switches. 

System commands can be generated based on a schedule of events provided by 
an electronic database. Prior to the beginning of the broadcast day the event 
database is loaded with the entire day's programming events. When required 
operators can add, delete or modify events. Automated and manual switching can 
co-exist and are available simultaneously 

All satellite network control commands originate from a Network Control Center. 
Operators monitor the execution of the day's schedule and provide switching 
functions on request for remote newsgathering and program exchange activities. 
Easy to read display screens provide information on the usage of satellite channels 
as well as monitor the status of network receivers and transmitters. 

Currently Telesat is implementing the system for the Canadian Broadcasting 
Corporation which operates one of the most extensive satellite broadcast networks 
in the world. The System is capable of handling up to 36 channels, 384 transmit 
uplinks, 4,096 receive sites and two independent Network Control Centers. 

First National Datacasting Symposium. 	 Page 67 



011/ FUNCTIONALITY: 

QTV ensures that all satellite facilities are always configured correctly to support 
the transmission and reception of programming during the broadcast day. For 
example, the QTV system operational at CBC works through another automated 
system called SATSCHED. This system interprets requests for satellite facilities 
and turns them into a schedule of events. An event is a change in the physical 
state of a transmitter or receiver. This schedule of events is then inputted to the 
QTV Network Control Centre (NCC). The NCC in turn interprets the schedule of 
events and turns into a string of Cue and Control commands. A command is a 
formatted instruction to one or a group of earth stations to perform a specific action 
on a specific transmitter or receiver. At precisely the right moment (1/30th of a 
second error of margin), the NCC broadcasts the command over the Cue and 
Control data channel. This channel is received by all CBC's satellite earth 
stations. Each earth station determines whether the command is addressed to it, 
and if so, carries out the particular switch requested. 

The schedule of events stored in the Cue and Control System is called the event 
database. Events in this database are either timed events or cued events. A 
timed event is an event that is scheduled to occur at a predefined, fixed moment 
in time. A cue event is an event which is scheduled to occur at an approximate 
time, to be chosen in real-time by the NCC operator. Most events are timed 
events, and cue events correspond to such things as the end of variable length 
sporting or political events (example; hockey, football, conventions or speeches). 

System robustness is achieved through validation, feedback loops and 
redundancy. All Cue and Control commands are checked and validated for syntax, 
conflict and status errors within the event databases. The Cue and Control 
channel is continually checked via various feedback loops to the NCC. The 
System uses a dedicated VAX 3300 computer with a VMS operating system. 
Display consoles are IBM-PC compatible microcomputers. A second computer 
runs in warm standby mode at an NCC. An autonomous Emergency Control 
Panel exists at each NCC, to directly access the outgoing Cue and Control data 
channel in critical emergency situations. 

As stated in the introduction, the primary function of a QTV system is to provide 
automatic or manual remote switching of uplinks and downlinks. However, several 
other functions are included in the QTV system, all of which support the primary 
switching function. These functions revolve around the physical broadcast system 
- validation, confirmation and reliability. In the validation system , data is used for 
displaying network status, fault, facility conflict errors, alarm messages and 
communicating with maintenance databases. System confirmation provides data 
integrity for the physical satellite transmission path and provides confirmation that 
the command has been received and acted on by the major facilities. System 
reliability is achieved through data, technical and operational redundancy within the 
transmit and receive chains. 
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OTV APPLICATIONS: 

With the 1991 launch of Telesat's Anik E series of satellites and the new 
generation of satellites being launched in the U.S., the use of satellite earth and 
space segment services will continue to grow at a fast pace. The increased power 
of satellites, will provide incentive for a proliferation of remote uplinks. These 
uplinks will become less expensive to own, install and operate based on the 
decrease in size. This will, in turn, have more remote stations demanding uplink 
time on satellite facilities. Fu rt her, the increase in satellite capacity will allow 
operators to own multiple channels and thus a requirement for greatly improved 
traffic management to allow the increase in remote traffic. QTV provides the 
control required of today's complex network operations as well as for the future's 
demands on the system. 

QTV can be used to control the following variety of network applications: 

1) Electronic scheduling of regular, daily network programming and automatic 
cue and control of network programming to affiliated stations. 

2) Collection and distribution of multiple satellite newsgathering feeds from 
network broadcast centers to a ff iliated network television stations. QTV allows the 
simultaneous meshing of automated commands and manual commands. This 
feature is extremely important in the recent evolution of on-site newsgathering. 
Inserts can be cued and broadcast on demand by the network. Crisis such as the 
Gulf War, Oka and the recent Soviet coup has provided the impetus for networks 
to have a strong cue and control system. 

3) Collection and distribution of multiple satellite sports feeds from network 
broadcast centers to affiliated network television stations. The important duality 
in this application is the regional and national characteristic of sporting events. 
QTV allows the automated addressing of the exact receivers required to view the 
sporting event. 

4) Satellite newsgathering exchanges between the network and affiliated 
stations, this requires the capability of manual updating of new and unscheduled 
programming events. 

5) Requirements to mana:ge and handle multiple satellite resources among 
international news organizations on a global basis. This requires the ability to 
handle the distribution and reception of news material in a 24- hour a day 
international market. 

In short, the applications align themselves very neatly with the original functional 
specification of QTV - Automated distribution and reception of programming in 
large distributed networks. 
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QTV BENEFITS: 

QTV moves network operations from a manual process to an automated one. 
Thus, all of the benefits accrue from the automation process. Increased traffic 
handling capability and flexibility allows for easy network expansion with the 
addition of transmit and receive sites. The upper technical limitations include 384 
uplinks, 4,096 downlinks and 36 satellite channels, it is Telesat's opinion these 
optimums will never be required. 

QTV had an initial goal of user friendliness. There are two operational consoles 
in each NCC; the operator console and the traffic console. Both positions feature 
a menu-driven interface running on high quality terminals. From the operator 
console the NCC operator can view the status of the network, perform system 
command functions and control switching operations with an online help facility. 
The traffic console is used by the traffic supervisor to monitor the network status 
and also serves as back-up. 

In fact QTV is user friendly to the extent that a single NCC operator can assume 
total control of the entire network in the case of an emergency. The working NCC 
can take network control using a keyboard command with password access. All 
network switching can then be performed from one console. 

Most major television networks operate multiple satellite channels and uplink 
facilities. The efficient use of these resources is mandatory to avoid "dead-air", 
double illumination, missed commercials and scrambled feeds. Obviously, the 
greater the number of these resources the greater requirement for an automated 
control system. 

Finally, as per the application section, real time processing of commands allows 
the instantaneous distribution of time sensitive TV news and live special reports. 
The greater the ability of a network to process multiple feeds and re-distribute onto 
the network, the improved network viewership and thus revenues. 

CONCLUSION: 

QTV is a state of the art automated cue and control system that will be online for 
CBC in December 1991. Telesat has been in the Cue and Control business for 
15 years and this system offers significant benefits over existing systems currently 
in place. 

Products in the marketplace that are used to manage remote earth stations include 
Supervisory Control and Data Access (SCADA) technologies. However, these 
systems are typically incapable of handling multiple channels and very user 
unfriendly. 
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QTV can provide a variety of flavours, from providing basic software capabilities 
for small broadcast networks to the full network control the CBC requires. QTV 
offers superior performance, system features and flexibility in the cue and control 
of broadcast networks. 
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The Atmospheric Environment Service of Environment Canada makes 
available to external AES clients and weather data users national and international 
real-time weather data carried on its national telecommunications systems. AES 
also delivers weather data to other Government agencies that share a safety and 
security mandate with the AES. 

To achieve this objective, the AES has implemented the AMIS system which 
makes use of Telesat Canada's ANIKOM-100 satellite broadcast service. As a 
one-way delivery system, this service is ideally suited for receiving weather data 
anywhere in Canada; reliably and cost-effectively. The AMIS system operates 24 
hours 7 days a week and is uplinked from the AES national communication system 
facility at Downsview via landline to the Telesat Teleport in downtown Toronto. 

There are two weather data channels available to users on the AMIS system; 1) 
an alphanumeric data channel which carries coded and plain text weather data and 
forecasts and 2) a chart data channel which carries graphics data in chart form 
(weather maps). 

The alphanumeric data channel is a 4800 baud, ASCII, asynchronous data stream 
while the chart channel is also a 4800 baud data stream using a digital encoded 
raster signal and DIFAX (digital facsimile) compression code. 

To receive one or both weather channels, a prospective user can buy or rent from 
Telesat Canada the 0.75 M dish and receiver. As well, the user will also need a 
computer (a 286 based PC will suffice) and suitable software to capture, store and 
display data received on AMIS. Off-the-shelf software and hardware systems are 
available from Canadian companies as complete turn-key systems or as special 
software modules to meet specific user needs. Authorization from AES is required 
to connect to the AMIS system and a user fee applies. 

AES clients of the AMIS system include media outlets (radio, television and 
newspapers), airlines, private meteorological firms, data suppliers/distributors, 
Federal and Provincial government agencies, universities and many private sector 
firms. 
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ABSTRACT 

The Atmospheric Environment Service of Environment Canada, is best known for 
providing Canadians with timely weather information through broadcasts on 
television and radio, weather reports in newspapers, or through direct inquiries to 
its offices. 

The primary goal of AES is to ensure the safety of Canadians and the protection 
of their property. This is met by providing warnings of approaching sever storms 
and through regular weather forecasts. 

The Computing and Telecommunications Services Branch plans, designs and 
operates AES's national EDP and telecommunications facilities necessary for the 
collection and distribution of weather data. It ensures that the AES has the EDP, 
information-processing, telecommunications services and facilities to meet current 
and future requirements. 

The AES Meteorological Information System - AMIS, which uses the Telesat 
Canada ANIKOM-100 satellite broadcast service, is used to broadcast 
meteorological data to external users across Canada. The AMIS system provides 
timely dissemination of weather information, in both alphanumeric and chart format, 
to users who subscribe to the service. 
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THE AES METEOROLOGICAL INFORMATION SYSTEM (AMIS) 

The Atmospheric Environment Service - AES, which is part of the Federal 
Department of the Environment (Environment Canada), is responsible for providing 
timely weather information for the safety and security of Canadians and the 
protection of their property. This is met by providing warnings of approaching 
severe storms and through regular weather forecasts of such events as winter 
storms and tornadoes. In addition, AES provides climate and ice forecasts; 
sea-ice and iceberg warnings to protect ships and drill rigs in the Arctic and 
Atlantic Oceans. 

Predictions are of a "real time" nature and AES depends on a national 
communications system for the collection of information about current weather data 
and for distributing these data to Weather Forecast Centres, Weather Offices, 
external clients and media outlets throughout Canada. These offices in turn 
provide the information to the end user and general public. 

To perform this function, current "observed" weather data is collected from a 
number of sources including from over 400 sites in Canada as well as international 
data from around the world through the Global Telecommunications Network-GTS. 
In addition, weather satellite image data from polar orbiting and geostationary 
satellites and weather radars, which cover most of the populated area of southern 
Canada, is also received at major AES centres. These data give the forecaster 
a "snapshot" of the world's weather at one point in time. 

At the Canadian Meteorological Centre (CMC) in Montreal, weather forecast 
models are run on a CRAY supercomputer. These models can simulate or project 
how the atmosphere is most likely to evolve over the next few days from the 
information streaming in from Canada and around the world. These projections 
of atmospheric conditions are then transformed into predictions of regional 
conditions. Meteorologists at nine regional Weather Forecast Centres use these 
computer-produced weather maps along with local satellite and radar weather 
data, and other information, to produce the detailed forecasts and weather 
warnings for their own region. These forecasts and warnings are then distributed 
to 64 AES Weather Offices, other government agencies, media distributors (radio, 
television and newspapers) and other AES clients and private sector weather data 
distributors. 

To provide the large amount of information to its offices throughout Canada, the 
AES makes extensive use of satellite broadcast systems provided by Telesat 
Canada to distribute time critical weather data to meet the requirements of its own 
Weather Offices as well as external AES users. 

Two such systems are the AES METSIS - Meteorological Satellite Information 
System and AMIS - AES Meteorological Information System. Both systems 
operate in a broadcast mode using C-Band satellite transponders however the 
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meteorological data content which is broadcast on these systems is very different 
and intended for specific purposes and users. 

The METSIS system is used by AES for bulk delivery of high volume satellite 
imagery data and weather maps to regional Weather Forecast Centres (9) and 
Weather Offices (64). METSIS is made up of four SCPC broadcast channels at 
56 KBPS each - Eastern, Central and Western satellite imagery channels and one 
national graphics weather chart channel. The three imagery data channels which 
carry satellite images of different sectors of Canada are uplinked at AES 
Downsview while the national chart channel is uplinked at CMC in Montreal. 
Weather Centres and Weather Offices across the country all receive the national 
chart channel plus one or more imagery channel (depending on their location and 
requirement) in order to support their forecasting and presentation areas of 
responsibility. At these offices the data is displayed on a UNIX-based HP-9000 
workstation running in-house developed software known as Image Manager. Tests 
are currently underway to also transmit radar data on the national chart channel. 
All the satellite earth station equipment (Transmit & Receive) is owned by AES and 
maintained by Telesat Canada. 

Although the METSIS system is primarily designed to meet the high volume data 
requirements of AES offices, it is not well-suited or economical as a data supplier 
to meet the needs of various AES clients, particularly the low volume data users 
and the private sector. These users have a requirement to have easy access to 
the AES database (alphanumeric/worded forecasts and chart data) at a reasonable 
cost. In particular, this is a basic requirement for the private sector so as to 
provide the necessary stimulus for the development of weather data services to 
better meet user needs. 

In developing a solution to best meet the needs of the external AES users and the 
private sector, several pilot projects and user surveys were undertaken in 1987 to 
evaluate the various weather data user requirements and options for technical 
solutions for weather data access. The results of these pilot projects and user 
evaluation of the methodologies used for data access including the use of landline 
data hubs, high speed multi drop circuits, interactive access to AES computers and 
private sector data distributors indicated that the solution had to meet the following 
criteria in order to be acceptable: 

equitable 	access to weather data must be equal and uniform regardless 
of user location in Canada; 

cost-effective 	low up-front capital investment and low ongoing costs; 

reliable 	service had to meet requirements of 24 hour 7 day a week 
real-time operations; 
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In addition to the above user requirements, AES also had its own requirements for 
the system including: 

flexibility 

management 

changes to the system to be implemented without disruption 
to service; 

minimal AES resources required to manage and control the 
system including user access to data; 

After an analysis of requirements and evaluating results from the pilot projects, it 
was decided that a broadcast service was the only real cost-effective option 
available to AES that could satisfy all requirements. A test of Telesat's 
ANIKOM-100 broadcast service using alphanumeric weather data was therefore 
undertaken with several AES offices and private sector users. The system quickly 
demonstrated its suitability in meeting all requirements and was overwhelmingly 
accepted by the users. As a result an alphanumeric data service called AMIS 
using ANIKOM-100 was formally announced and inaugurated in the Spring of 
1988. 

The service is a simple one-way data broadcast system which operates 24 hours 
a day 7 days a week and transmits all real time alphanumeric weather data 
available on the AES National Computer Communications System. This includes 
domestic and selected international data such as hourly observations, climate 
reports, terminal forecasts used by the aviation industry and public and marine 
forecasts and warnings used by the media and industry. 

The alphanumeric data stream on AMIS is a 4800 baud, ASCII, asynchronous 
transmission from the AES national computer system located at Downsview and 
connected by a dedicated landline circuit to the Telesat Toronto Teleport for 
broadcast on the ANIKOM-100 service. To receive the alphanumeric weather 
data, users need to install a 0.75 M ANIKOM-100 earth station and receiver and 
a basic 286 based PC to allow for selection, databasing and display of the specific 
data required by an individual user. An RS-232 interface is all that is required to 
connect the AMIS receiver to the PC. 

Since the implementation of the alphanumeric AMIS service, the number of AES 
clients that have been connected to AMIS has increased steadily and the user 
acceptance of the system has been overwhelmingly positive. This user 
acceptance and the simplicity and cost-effectiveness of operating AMIS, led AES 
to implement a second 4800 baud channel to the ANIKOM-100 broadcast in June 
1990. The second channel is a synchronous data stream of graphics data in chart 
form. This data, which is derived from the atmospheric numerical models run on 
super computer systems in Montreal and Washington, includes weather maps of 
national and regional upper air and surface analysis and prognosis. 
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Similar to the alphanumeric channel, the chart channel is also uplinked from the 
AES computers in Downsview via dedicated landline to the Telesat Teleport in 
Toronto for broadcast on the ANIKOM-100 system. The data stream is a digital 
encoded raster signal using the DIFAX compression code. 

Once authorized by AES, existing AMIS users simply need to have a second port 
on their ANIKOM-100 receiver activated in order to receive and output the chart 
signal. This signal can be interfaced directly to DIFAX recorders or printers for 
hard copy reproduction of weather charts or interfaced to PC soft copy systems 
for databasing and display of selected products. 

The implementation of the AMIS system, using the Telesat Canada ANIKOM-100 
service, has allowed AES to not only replace slow speed Teletype and analogue 
landline circuits quickly and efficiently but is has also provided us the capability 
and flexibility to better serve AES clients with reliable access to much more data 
at a cost that they can afford. 

AES clients of the AMIS system include media outlets, airlines, private 
meteorological firms, data suppliers, Federal and Provincial Government agencies, 
universities and many private sector firms --- over 300 AMIS earth stations have 
been implemented to-date to receive weather data. 

The AMIS system has provided the solution to rapidly distribute and make widely 
available large amounts of weather data to Canadians in the most cost-effective 
way possible. Users have the choice of receiving the bulk data directly from AES 
through the AMIS system at a cost they can afford or choosing a value-added 
service from a private sector data supplier. To recover a portion of the operating 
costs of the BAMIS system, AES charges a modest user subscription fee. Users 
can buy or lease the ANIKOM-100 earth station from Telesat Canada and have 
a choice of receiving one or both weather channels. 

The private sector has also benefited from the AMIS system due to the low cost 
to install and operate the necessary equipment to receive the weather data. It has 
been this low cost that has provided the stimulus and opportunity for smaller 
private sector companies to develop and market the necessary expertise and to 
offer value-added meteorological services to meet the specialized needs of clients. 
Software and hardware systems have been developed by Canadian companies as 
complete turn-key systems or as special software to meet unique user applications. 

Through the AMIS and the Telesat Canada ANIKOM-100 system, the AES is able 
to provide basic weather data service to Canadians by making data widely 
available in the most reliable, expedient and cost-effective way possible to end 
users, private sector companies, media outlets and to other Federal and Provincial 
Agencies which share a safety and security mandate. 
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AMIS 

The AES Meteorological Information System 

Atmospheric Environment Service 

People Providing Quality Service Through Science 

for the Sustainable Benefit of Canadians 

and their Environment 
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Real Time 

• weather data 

• weather forecasts 

4* • weather warnings 

Forecast Process 

• data collection - 400 sites (Canada) 
- international 

• data analysis - regional 
- Montreal 

• forecast production - regional 
- Montreal 

• information dissemination - 64 weather offices 
- private sector 
- partners 
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Dissemination 

• METSIS - satellite broadcast 
- 4-56 KB channels 

- 3 satellite imagery 
- 1 meteorological charts 

- AES weather offices only 

• AMIS 	- satellite broadcast 
- low volume access at reasonable cost 
- 2-4800 baud channels 

- alphanumeric 
- charts 

- over 300 users 

Why AMIS? 
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• data distribution requirements î 

i 	- equitable access 	4 
4 	- cost effective 	4 
4 	— reliable 	 4 
4 	— flexible 	 4 
4 	— easily managed 	4 
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AMIS 

• alphanumeric channel - ANIKOM 100 

- Spring 1988 

• 24 hours/day 365 days/year 

• 0.75m ANIKOM 100 earth station 
- RS 232 to PC (286) 

• chart channel 

- June 1990 

- DIFAX compression 

• channels uplinked AES Downsview -> Leslie St. 

AMIS Clients 

• media outlets 

• airlines 

• private meteorological firms 

• data suppliers 

• Federal/Provincial 

• universities 

• 300+ 
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of 

Benefits of AMIS 

• rapid / wide / economical distribution 

• low cost  =  stimulus for value added met. services 

• basic weather data to Canadians 
a.  safety, security and economic benefit 
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NORPAK was first formed in 1972 and specialized in high resolution graphics 
systems with particular emphasis on military and aerospace image processing 
applications. In 1978 NORPAK became the first North American company 
involved in videotex and teletext using the Department of Communications 
Research Centre Telidon as the base for further development. In 1983 NORPAK 
specialized in videotex and teletext, dropping all other product lines. 

NORPAK is a Canadian company which exports 90% of its products. The leading 
market is the United States, however, countries in the Pacific Rim are also an 
important part of NORPAK's customer base. Research and development has been 
vital to the company's advancement. The company has consistently been first to 
develop a wide variety of products even though it competes with large international 
electronics firms. 

While being first in developing technology is very important, it is essential that a 
company also develop its business if it is to survive. NORPAK has achieved the 
leading position in both NAPLPS and NABTS product markets. An example of this 
leading position is the teletext broadcast equipment market. There are currently 
an estimated 68 packet multiplexed data broadcast systems installed around the 
world. Of these systems 65 are from NORPAK. This high market penetration 
means that NORPAK equipment sets the standard for NABTS broadcast. 

Page 84 	 First National Datacasting Symposium. 



TELETEXT - USING TELEVISION FOR DATA BROADCAST 

Dr. J. F Carruthers 

President 

NORPAK Coporation 
10 Hearst Way 

Kanata, Ontario 
K2L 2P4 

Tel: 613-592-4164  
Fax: 613-592-6560 

Jim Carruthers studied at Royal Roads Military College and Royal 
Military College where he received a Bachelor's degree in 
Electrical Engineering. He subsequently received a Doctorate in 
Electrical Engineering from the Technical University of Nova 
Scotia. 

Jim pursued a career with the Canadian Navy covering 22 Years. 
During his naval career, he was responsible for a number of 
innovative technical developments. The best known development 
is the SHINPADS distributed processing integration concept. This was based on 
new concepts including distributed processing, a high speed data highway (LAN) 
and reconfigurable raster scan display (HDTV). He has published technical papers 
on command and control, digital design, system integration and local area 
networks. 

Dr. Carruthers joined NORPAK in 1982 as Engineering Manager. He became 
President in 1984, having held positions as V.P. Engineering and General 
Manager. In 1990 he was Chairman of the Videotex Industry Association and 
remains a Director. He is also a Director of the Ottawa Carleton Research 
Institute fostering cooperation between research, education, government and 
industry. 

ABSTRACT 

It is difficult to imagine anything that matches the presence of television. High 
quality, wide-bandwidth, networks provide uninterrupted nationwide coverage in 
both developed and developing countries. 

NORPAK has developed an advanced technology which enables the television 
signal to be used as a powerful data transmission medium. 

When there is a need to transmit common data to a number of sites, the single 
transmission reach of television, coupled with the high speed packet multiplexed 
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data transmission technology of NORPAK's teletext equipment offers exciting 
opportunities. This combination significantly reduces data transmission costs while 
offering simultaneous delivery to a large number of receiver sites. Existing data 
distribution needs can be more effectively met and new data architectures 
considered. 

This paper describes the technology, its advantages and applications. 

TWO COMMUNICATION ARCHITECTURES 

NORPAK specializes in two different communication technologies, each of which 
will likely have a major impact on communications electronics technology in the 
future. These are videotex, which has been defined as easy to use interactive 
electronic services, and teletext which is a one-way data transmission system 
using the television signal. 

As shown in the following information distribution diagram these two technologies 
can be considered in relation to their information distribution organization or tree. 
As the diagram shows, the two information distribution trees are essentially the 
inverse of each other. 

In the case of videotex the relationship between the consumer and the provider is 
primarily a one-to-one relationship. At any instant an individual will be using a 
terminal to access or manipulate information that is different than any other user 
on the system. An excellent example of this is home banking where obviously only 
one person is interested in paying his or her own bills - other people have no 
interest in doing this. 

The videotex information tree in this case flows from the user to a number of 
different databases or information providers. This is best achieved by using the 
most widely installed network available which provides one-to-one communications 
- the telephone network. 

The information tree for teletext, the other NORPAK technology, is the opposite of 
that for videotex. In this case one set of information must be distributed to a 
number of users. The information therefore is of a type which is of value to a 
common interest group and there may also be value in all individuals receiving the 
same information at exactly the same time. Just as the telephone system offers 
the best means of delivering information for videotex, the television network 
provides a powerful distribution medium for teletext. 

The television system is not usually thought of as a means of distributing digital 
data. Almost everyone is a familiar user of television. Both developed and 
developing countries have installed television systems capable of reaching a 
majority of citizens. Television has been established as a very powerful 
distribution system for entertainment broadcast. With NORPAK's NABTS packet 
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INFORMATION DISTRIBUTION FLOW 

multiplexed teletext data transmission technology, it is now possible to use this 
same television infrastructure to distribute digital computer data with the video. 

This approach is powerful not only in terms of its ability to distribute information 
simultaneously to a large number of users without the addition of any 
infrastructure, but it has been made even more powerful by developments in 
personal computer technology. Rapidly falling prices of computing power along 
with even faster decreases in computer memory storage costs have resulted in 
low-cost, powerful processing being available in a small package. 

Therefore one can now consider the information processing architecture in a 
different light. If the data broadcast capabilities of the television network are 
combined with the low-cost computer processing technology currently available, 
it is possible to imagine a change from central databases accessed through 
telephone communications, to distributed databases which are processed locally. 

The distributed processing capabilities offered by the teletext network mean that 
a different architecture can be adopted in advanced countries and that developing 
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countries can quickly jump ahead by making use of existing television facilities. 
In applications requiring transfer of information, data, or software the one-to-many 
reach of the television network using a single transmission provides characteristics 
which cannot be duplicated. 

VBI DATA BROADCASTING 

OVERVIEW 

A standard North American television signal consists of 525 horizontal lines divided 
into two fields of 262 1/2 lines each. The first 21 lines of each field comprise the 
Vertical Blanking Interval or VBI, the black stripe seen when a TV loses vertical 
hold and the picture rolls. The VBI is black because it is empty; it is part of the 
video signal but carries no information. 

The television receiver requires lines 1 to 9 of the VBI for timing set-up, but lines 
10 to 21 are not allocated. Because these lines are not used, they are available 
for data transmission. For example, line 21 of the VBI has been used for many 
years to deliver closed captioning information. This information is available to the 
hearing impaired (via a decoder box) everywhere the television signal can be 
received. 

VBI data broadcasting (also known as teletext) is a technique developed in the 
early 1980's to utilize lines 10 through 20 of the VBI to transport virtually any type 
of data along with the television signal. Line 21 is excluded because it is widely 
used for closed captioning. 

Because the data is actually encoded as video, it becomes an integral part of the 
television signal. The VBI data is transmitted everywhere the television signal 
reaches and will pass transparently through all carrier mediums (VHF, UHF, wired 
and wireless cable, satellite, BTV networks, etc.). VBI data broadcasting/teletext 
technology is well established in Europe and is on a fast growth track for data 
transmission applications in North America. 

The industry technical standard for VBI data broadcasting/teletext is NABTS, or 
North American Basic Teletext Standard. The NABTS specification is published 
as an EIA/ANSI document in the USA, a CSA document in Canada and an 
international document by CCIR. It specifies the essential technical requirements 
necessary to ensure that transmission and reception equipment from compliant 
suppliers work together. Because of its superior performance and open 
architecture, NABTS has quickly displaced most proprietary systems. 
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REACH 

VBI data broadcasting via the major national networks is capable of reaching 
essentially 100% of businesses and households in North America "over the air". 
In addition, the signals are widely available via cable television (approximately 90% 
of U.S. and Canadian households are passed by cable) and virtually everywhere 
by satellite. This existing transmission network offers the most pervasive national 
geographic coverage of any communications medium available, including 
telephony. 

COMPREHENSIVE GEOGRAPHIC COVERAGE AND TIMELY 
DELIVERY FOR POINT-TO-MULTIPOINT DATA TRANSMISSION 

National broadcast networks generate a national programming signal which is 
transmitted via satellite directly to a network of affiliate stations. Each affiliate 
rebroadcasts either the national signal or its own locally generated programming 
over its allocated channel at a power level sufficient to serve its respective regional 
market. When equipped with a data bridge unit, each regional station will 
automatically ensure that the VBI data stream is integrated with the outgoing 
signal, either network or locally generated. The bridge receives, decodes, and 
error corrects all or selected portions of the VBI data which is broadcast nationally. 
It is then re-encoded and re-inserted on the local broadcast signal. 

The television VBI has been deregulated by both the FCC in the U.S. and the 
CRTC in Canada. Major national television networks, as well as numerous 
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regional or niche broadcasters, in both countries are currently exploiting this 
technology to deliver data via their network television signals. These networks 
have ample capacity available and are willing to offer access to this powerful data 
transmission resource to outside organizations. 

CAPACITY AND DATA INTEGRITY 

VBI data broadcasting is a high speed in-place transmission medium with a data 
capacity of up to 180,000 bits per second and the capability to simultaneously 
deliver data to an unlimited number of reception sites located virtually anywhere 
in a given nation. Data streams from one or multiple sources are transmitted in 
a packet multiplexed format to utilize the wide bandwidth. 

Each line of the VBI is capable of transmitting 288 bits per television field (one 
packet). Of this, 8 bytes are used for set-up and addressing, leaving 224 bits for 
raw data. At 60 fields per second, 11 VBI lines per field, and discarding the 
asynchronous RS-232 start/stop bits, this translates to a raw data throughput 
capacity of about 185,000 bits per second (bps) or 83 megabytes per hour. 

Because the system transmits data in only one direction, it employs sophisticated 
forward error correction (FEC) algorithms to ensure data integrity. The "Basic 
NABTS" FEC algorithm is specified in the NABTS standard. It is suitable for most 
8-bit non-computer data and reduces the throughput bandwidth to about 180 Kbps 
or 80 megabytes per hour. This forward error correction scheme however, 
increases the accuracy of a typical raw data error rate (10 -5 ) to about 10-1 1 . 

For computer and other 7-bit data such as software, an advanced algorithm, 
developed in conjunction with the Communications Research Centre and Carleton 
University detects and corrects errors even in very difficult transmission conditions. 
This advanced forward error correction reduces the total throughput capacity to 
just over 150 Kbps, or 69 megabytes per hour. This forward error correction, 
however, converts the same typical raw error rate to a virtually error free level. 
This compares very favourably to typical data error rates for the more traditional 
telephony-based data transmission technologies. 

These data capacity figures refer to the full VBI bandwidth available on each 
television signal transmitted. State-of-the-art data broadcast "transmitter" delivery 
systems provide maximum flexibility to subdivide this bandwidth resource amongst 
an almost unlimited number of users. Data from multiple sources are transmitted 
concurrently via sophisticated packet multiplexing techniques; each data stream 
travels on its own virtual private circuit. Up to 40 bits of addressing are available 
for each data packet and do not restrict the bandwidth available. This represents 
over one trillion addressing combinations and provides maximum data security for 
multiple users of the VBI on a single television channel. In addition, encryption 
techniques can be implemented for highly sensitive data in a manner identical to 
other communications systems. 
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Each transmitter system module accepts data via a RS-232 interface and is 
capable of up to 19,200 baud. The data can be delivered to the broadcast point 
by dial-up modem, leased line, private network, or even a floppy disk. The data 
can be transmitted immediately, or stored locally for transmission at a specified 
time. 

DATA SOURCE TRANSMISSION RECEPTION 	DESTINATION 

DATA 

DATA BROADCASTING TRANSMISSION PATH 

The advanced addressing structure has the flexibility to deliver a single data 
stream to all receivers or a specified family, group, sub-group, etc.. This translates 
to potential end-user applications which are limited only by the imagination. Each 
data/graphics receiver can be factory or field programmed with confidential address 
authorization codes and can be reprogrammed remotely. 

The geographical distribution of network affiliate broadcasters provides the 
capability to o ffer data transmission services on a regional basis and effectively 
multiplies the bandwidth asset available. Each affiliate can be equipped with the 
capability to select from the national feed only the data authorized for its broadcast 
region and simultaneously originate data destined only for its area. For example, 
a customer desiring only coverage of the metropolitan New York region could 
transmit the data directly to the local affiliate for VBI transmission, without using 
any of the national bandwidth asset. 

In addition to standard VBI transmission, the leading "transmitter" systems are 
capable of transmitting data over the entire 525 line video channel for after hours 
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use when no TV programming is being transmitted. Full channel transmission 
enables over 4 megabits per second throughput capacity with standard Basic 
NABTS forward error correction. 

COST 

A major attraction of the VBI transmission medium is that it is "free" (or at least 
already paid for). No additional transmission equipment or transmitting power is 
required, even as the number of receiver sites increases. This point-to-multipoint 
leverage typically enables cost savings of 40 to 80% and beyond. Savings depend 
primarily on the size of the data file, the transmission frequency, and the number 
of reception sites. 

The utilization of this in-place asset requires only a "head-end" transmitter system 
and a cost-effective decoding receiver at each site. Each network affiliate which 
alternates between national and local programming requires a data bridge. 
Affiliates in major markets can also be equipped with a full origination system. 
Although adding to the capital cost, this effectively increases the bandwidth 
available and can often be justified by incremental revenue opportunities. 

Each additional reception site requires only the television signal and a receiver 
unit. A sophisticated receiver costs only $625 (U.S. $499) and is capable of 
transferring data to computer memory, text/graphics to display, and/or 
documentation direct to printer. The standard television signal is received via a 
conventional indoor or outdoor antenna system, local cable TV, or satellite TVRO 
for remote sites. 

Broadcasters or third party service companies usually charge a fee for using the 
VBI medium. This is typically based on a combination of bandwidth required, 
regional coverage, and priority of transmission. For applications "natural" to VBI 
data broadcasting, characterized by many receiver sites, disperse geographic 
coverage and sensitivity to the timeliness of delivery, this cost is usually very low 
relative to alternatives (if any in fact exist). Typically these companies are willing 
to commit to long term fixed price contracts to maximize stability for the end user. 

APPLICATIONS 

OVERVIEW 

VBI data broadcasting offers a very cost-effective and timely means of transmitting 
data from a central point to multiple destination sites. Data is broadly defined as 
any text, graphics, or other information in electronic form. It can be received via 
the television signal off-air, via cable, or directly from the satellite as portrayed in 
the exhibit. As a relatively new technology, potential applications have been 
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limited only by the imagination. The key performance parameters which drive 
applications are as follows: 

Point-to-multipoint: One of the key advantages of data broadcasting is 
that the transmission is available everywhere the television signal travels. 
The incremental cost of delivering the same data to each additional 
reception point is zero. This inherent characteristic offers very significant 
cost leverage when multiple reception sites are required. Allowing for 
volume discounts, telecom-based transmission costs increase roughly in 
proportion to the number of destination sites. On a cost-only basis, VBI 
data broadcasting is often justified with as few as 10-25 reception sites. 

Point-to-multipoint Data Transmission 

Number of Destination Sites 

COMPELLING COST SAVINGS 

Timeliness: The second fundamental characteristic of data broadcasting 
is the timeliness of data delivery. Not only is it the fastest medium available 
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for a large number of sites, it offers simultaneous delivery to all receivers 
for any number of sites. Telecom-based systems by design can only 
transmit to a single site at once. 

Broad geographic coverage: Television is the most pervasive form of 
communications currently available. It delivers "the last mile" link vi rtually 
anywhere and everywhere. Although telecom is effectively a national 
network, capacity is concentrated in rough proportion to the population. 
Thus, data transmission capability via telecom is too expensive or often not 
available in many remote sites. The incremental cost of adding "the last 
mile" to the telecom network is astronomical relative to the inexpensive 
television antenna required for VBI data broadcasting. 

The network television industry is inherently structured for national 
coverage. Thus VBI data broadcasting can naturally deliver the broader 
geographic coverage which FM-sideband cannot. The FM broadcast 
industry is organized regionally and additional arrangements must be made 
to deliver broad geographic coverage. 

Addressing flexibility: Although the time multiplexed data travels to all 
receiver sites, only receivers preprogrammed with the appropriate address 
authorizations will receive it. There are many levels of addressing available 
to optimize applications flexibility. For maximum flexibility, each receiver 
site can be programmed with its own unique address code. Thus, a single 
data transmission can be addressed to a single site, or to a sub-group, 
group, region, etc., similar to techniques used in electronic mail systems. 

Output media: At each site, the receiver can deliver data to drive many 
types of devices. Typical examples are: 

• database files or software direct to computer memory, 

• graphics/data displayed on a video/graphics monitor, or 

• documents direct to a printer. 

The receiver output option can be preprogrammed or controlled remotely. 
For example, the first transmission to a single receiver can be directed to 
computer memory while the next can include instructions to output a 
text/graphic frame to a video display. 

Reliability: Broadcast networks are among the most rugged, redundant, 
and reliable systems in the world, typically delivering near 100% up-time. 
In addition, broadcast networks, with limited points of failure, are more 
immune to natural disasters (such as earthquakes) than are terrestrial 
systems. Many organizations are now using or evaluating data 
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broadcasting technology to serve as a disaster back-up system for 
applications which would not otherwise make economic sense. 
The data integrity of VBI data broadcasting is as good or better than 
traditional telecom data lines. With advanced code forward error correction, 
typical error rates are significantly better than published transmission 
specifications for point-to-point telecom technologies. 

One-way transmission: The primary limiting factor in data broadcasting is 
that it is a one-way transmission system. Because the potential savings are 
so significant, applications which have the majority of data transmitted in 
one direction and a limited return communication can use a hybrid system; 
VBI data broadcasting carries the bulk of data one-way, while a modem link 
carnes the limited return. 

CORPORATE GOVERNMENT DATA TRANSMISSION 

Corporate/government applications represent a large and varied natural match for 
VBI data broadcasting technology. These organizations rely heavily on telecom-
based data transmission to move massive amounts of "data" around the country. 
Four categories of applications are identified according to the type of data being 
transmitted. 

Computer software: An MIS executive with many users of specific 
software (any company with a large branch network) has few options for 
distributing software. Although transmission over data telephone lines or 
via physically transported floppy disks are expensive and cumbersome 
processes, the major problem is one of control. Particularly for large 
software applications, it can easily take many weeks to update every user 
in the system. In the meantime, all sites are running on different software, 
an undesirable situation. 

Data broadcasting offers an attractive solution to this problem. Not only is 
it potentially a big money saver, but each site receives the updated software 
simultaneously, and in minutes/hours and not days/weeks. 

Documents: Currently an almost unimaginable array of printed material is 
distributed on a regular basis at considerable shipping expense and with 
often unpredictable timing. Data broadcasting offers the capability to 
distribute any document in electronic form: simultaneously, anywhere in the 
country, and faster than any other medium. Documents can be delivered 
automatically to computer memory or direct to a printer. 

In addition, organizations increasingly prefer to manage documents in 
electronic form, but distribution to multiple sites by telecom is expensive. 
Some major organizations physically circulate computer generated 
documents to end users who, in turn, use electronic scanners to reformat 
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the information into electronic form. VBI data broadcasting technology can 
provide the missing link to enable economical and effective distribution of 
documents from a central source to many users. 

Distributed database: When faced with the dilemma of providing access 
to a central database for many users, the conventional approach would be 
to implement a costly central computer and multiple dial-in telephone lines. 
If many users are distributed across the country, this results in sizable per 
minute access charges and slow system response in peak times. As usage 
increases, additional capital must be invested to increase capacity. 

Although data broadcasting is not the solution to all applications, there are 
many where a shift to a distributed database approach can offer improved 
service at lower cost. Instead of a single central dial-in database, the data 
can be simultaneously broadcast via the VBI to computer memory at each 
site. Here the end user can access and use the information at his/her 
leisure, and at no incremental cost. Credit card verification, described 
below, is just one example of a distributed database application enabled by 
data broadcasting technology. 

Other data: In addition to the specific applications cited, virtually any type 
of data/information is a candidate for VBI data broadcasting if it does or 
could exist in electronic form and is distributed primarily from one point to 
multiple destinations. In some "two-way" transmission applications, data 
broadcasting is used to transmit the bulk of information out to multiple 
destinations, while dial-up modems handle the limited return 
communications, resulting in significant cost savings versus a telecom-only 
approach. 

Major organizations with multiple sites dispersed across the country are the 
most logical candidates for VBI data broadcasting. Financial institutions 
(banks, trust, insurance, and securities companies) and retail/sales 
organizations are the largest identifiable groups. Governments, both federal 
and provincial, are almost by definition ideal candidates for data 
broadcasting. They have a large quantity of information generated/stored 
centrally and require distribution across a broad jurisdictional area. In 
addition, VBI data broadcasting's ability to deliver quickly and 
simultaneously to all recipients is a major factor in guaranteeing equitable 
opportunity to all. 

BUSINESS TV 

A related but distinct application is that of business television (BTV). BTV 
networks are private or "virtual" Ku-band satellite networks including two types: 
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• private networks which provide a private television link between corporate 
headquarters and widely dispersed sites, and 

• programming networks which are service companies which broadcast to 
organizations within the same industry, usually on a subscription basis. 

BTV is a natural application for VBI data broadcasting technology because the VBI 
(and potentially the full television channel bandwidth) and receiver antenna assets 
are already in place. A nominal investment can enable up to 180,000 bps data 
capacity with zero incremental transmission cost and zero signal degradation. This 
capacity can be used to deliver electronic information related to the video and/or 
other corporate data being transmitted to some/all of the same sites. 

CREDIT CARD/PASSPORT VERIFICATION 

On-site card or passport verification is a very significant application for VBI data 
broadcasting technology. The largest and most immediate potential application is 
credit card verification. However, many of the same principles apply to other card-
based systems such as debit cards, health plan systems, various government 
systems, etc. 

The North American credit card industry is strong but maturing; an ever increasing 
number of companies and services are competing for a well defined and stagnant 
market. This has resulted in increased pressure to boost profitability by creating 
new revenue opportunities and paring costs. 

In its simplest form, the credit card industry has three key players: 

• the major card companies (such as VISA, Mastercard, AMEX, Discover, 
etc.), 

• the member banks, and 

• the merchants. 

The card companies and member banks (sometimes an integrated organization) 
balance the risk of non-payment with the gross profit generated per transaction. 
New revenue opportunities flow from new card holders (low grovvth), increased 
usage in current merchant sites (again stagnating growth), and displacement of 
cash in new merchant sites (limited opportunity without new enabling technology). 

Merchants offer credit card payment options for two reasons: the customers 
demand it and are apt to be less price/quantity sensitive when they pay by credit 
card. The associated cost to the merchant is an "off-the-top" percentage (typically 
2.5 to 5.0%) paid to the card company. The lower percentage cost is offered for 
greater volume (essentially fixed for a given merchant) or decreased risk. Risk can 
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be decreased by electronically verifying the card against a central database. For 
the merchant, the decreased transaction charge by the credit card company is 
balanced against the one-time cost for the verification terminal and the ongoing 
communications costs. In addition, there is an incremental transaction delay of up 
to 30 to 60 seconds to complete the verification. 

For the past several years, major credit card companies have been exploring the 
use of VBI data broadcasting for the transmission of negative or "hot card" files. 
This real-time database is a listing of known lost, stolen, or otherwise not credit-
worthy cards. It is transmitted at least once daily to memory in a receiver at each 
merchant site. When a credit card is run through the receiver, the verification 
decision is virtually instantaneous. Only data broadcasting technology has the 
reach, timeliness, cost-effectiveness, and reliability to deliver the hot card database 
to many merchants. 

There are two distinct applications for card verification using data broadcasting. 
First, small ticket cash-only merchants such as fast food outlets, theatres, transit 
systems, etc., are virtually virgin territory for credit card companies. They have 
been unable to crack this market to date for two key reasons: volume orientation 
cannot tolerate delay; card verification must take less than one second, and 
merchants cannot justify interactive communications and high percentage 
transaction costs for small ticket sales. 

Data broadcasting based card verification addresses these issues by offering 
instantaneous verification capability ("fast as cash") at lower transaction costs to 
the card company (and thus presumably lower transaction costs to the merchant). 
In the U.S., companies such as McDonalds and Arbys have conducted trials with 
VBI data broadcasting systems for credit card verification. 

The second application is within merchant companies which currently accept credit 
cards and have a broad geographical distribution of sites (such as oil and gas 
company service stations). These companies incur high transaction costs either 
due to high telecommunication charges to access the centralized database, or high 
risk per transaction costs where it is impractical to verify the card. 

Because VBI data broadcasting technology offers national coverage (even where 
telecom cannot afford to go) at no incremental cost, these firms have the potential 
to realize significant operational savings. Major oil and gas firms in the U.S. and 
Canada have expressed a strong interest in this technology. 

INFORMATION SERVICES 

Information services which include both financial information services and 
electronic publishing, represent a distinct applications segment for data 
broadcasting technology. Although the technology represents a cost effective 
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means of distributing the information when many destination sites are involved, the 
primary perceived benefit in this segment is the timeliness of delivery. 

Timeliness is made up of both unmatched speed of delivery to all sites and the 
simultaneous reception by all sites. No other transmission medium currently 
available can offer this level of timeliness of delivery. 

POWER LOAD-SHEDDING 

One of the key dilemmas of any electrical generating utility is that capacity must 
be in place to handle peak period demand. If peak demand exceeds capacity 
"brown outs" or even "black outs" occur. The utility is perceived to have failed in 
providing its service. Conversely, because peak demand is significantly higher 
than base or average demand (up to 20-30% higher), a utility must install and 
maintain capacity that is not generating revenue most of the time. 

The utilities face a basic paradox. In times of peak demand, there are many users 
on the electrical network which do not need to be "on." In extreme instances, such 
as a summer heat wave, utilities plead with consumers to turn off all non-essential 
electrical devices - with some success. 

Utility executives have considered a means by which to precisely control non-
essential users as required. The utility is capable of predicting and tracking the 
power usage. It can identify non-essential users such as industry with dual power 
sources, and industrial water heaters. Furthermore, such users are receptive to 
incentives to allow external control. The missing link has been a reliable and 
timely means of communication. 

VBI data broadcasting has filled this communications gap. It provides a highly 
reliable transmission medium, capable of delivering instructions to power 
controllers at sites located virtually anywhere. 

Hydro Quebec, Canada's second largest public utility with over 3 million 
subscribers and 24,000 megawatts of generating capacity, is now using VBI data 
broadcasting technology to manage network load shedding. By the end of Phase 
Il of the project, over 8,000 customers could be on the network and the total power 
under Hydro's discretionary control ("capacity interruptible") will exceed that of an 
additional generating station. For a project investment of $20 million, Quebec 
Hydro will have avoided capital expenditures necessary to construct another 
generating plant. 

EDUCATION 

Because of its cost effectiveness and pervasive geographic coverage, data 
broadcasting is an attractive transmission alternative for many educational 
organizations. 
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A number of groups are considering data broadcasting as a carrier medium to 
deliver course material for off-campus education either in a supportive or stand-
alone configuration. 

POS ADVERTISING/PUBLIC INFORMATION 

VBI data broadcasting technology is currently being tested to download data and 
control information to networks of electronic billboards and to deliver graphical 
information such as advertising and product promotions, direct to large networks 
of video/graphics display monitors in retail stores. 

SUMMARY 

Data broadcasting is a powerful data transmission alternative. Within the scope 
of "point-to-multipoint" transmission, it offers compelling benefits highlighted by: 

• substantial cost savings, 

• unmatched timeliness of delivery, and 

• comprehensive geographic coverage. 

The television VBI is a proven, highly reliable transmission mechanism. It is well 
established overseas and is rapidly being implemented in North America. National 
and regional television networks have established transmission capability and are 
willing to offer excess capacity to outside organizations. 

If you transmit some or all of your data primarily from one site to multiple 	 111 
destination sites or operate a television or BTV network, you should be consider 
VBI data broadcasting's compelling capabilities. 

111 

111 
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NOVANET COMMUNICATIONS LIMITED 
1340 PHILLIP MURRAY AVENUE 

OSHAWA, ONTARIO 
L1J 6Z9 

(416) 428-2645 

Novanet is Canada's premiere information distribution company. Novanet provides 
affordable services which build on many years of experience in the satellite 
industry, the company's stability in the marketplace, and a unique ability to find 
innovative and creative solutions for Clients' requirements. Delivered on industry-
standard equipment, Novanet offers a complete range of satellite-delivered 
addressable data and audio services, representing highly cost-effective and reliable 
alternatives for geographically dispersed companies requiring simultaneous and 
frequent distribution of corporate, product, pricing, employee, etc. information. 
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SATELLITE DATA BROADCASTING 

As Easy as 1,2,3 . . . 

Donald Witzel 
National Sales Manager 

Novanet Communications 
1340 Philip Murray Avenue 

Oshawa, Ontario 
L1J 6Z9 

Tel: 416-428-2645  

Fax: 416-723-0662 

Donald G. Witzel is the National Sales Manager for the 
Canadian information distribution company Novanet 
Communications Limited, Don has worked in the 
telecommunications industry for over 14 years. His 
career began with Bell Canada, starting in the outside 
plant department through to sales for the National 
Systems Group. Following Bell, Don moved on to 
Telesat Canada as Product Manager for VSAT services 
and, most recently, was responsible for marketing and 
sales for a subsidiary operation called MediaSat. A 
strong proponent of increasing the exposure of satellite 
services in Canada, Don is very pleased to share his 
insights today into the numerous opportunities for 
satellite-delivered datacasting services. 

ABSTRACT 

Canadian organizations can significantly benefit by the use of satellite services for 
data broadcasting applications, whenever their information distribution 
requirements dictate simultaneous and accurate delivery of time-sensitive 
information to their geographically dispersed locations. This presentation 
discusses the many applications for satellite data broadcasting, the various 
methods and technologies of transmission, the economic implications of the 
options available, and the trends in the marketplace which are impacting on earth 
station design and the services provided. 

SATELLITE DATA BROADCASTING - AS EASY AS 1, 2, 3 . . . 

Introduction 

Novanet Communications Limited would like to extend our gratitude to NGL 
Consulting and the Department of Communications for the opportunity to present 
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the exciting prospects that satellite information services represent to private and 
public organizations. At Novanet, it is one of our guiding principles to provide 
quality satellite-delivered information distribution services to Canadian 
organizations and to make it easy for our Customers to adopt this cost-effective 
and reliable alternative to traditional networks. 

Canadian organizations are undoubtedly increasing their requirements for 
information distribution each year and the geography of our country is such that 
satellite-based services are ideally suited for this purpose. The business 
environment of the 90's and beyond is so dynamic and dependent on immediate 
and accurate information that we are truly in the "Age of Information". Futurists 
and business leaders alike agree that the requirement for a more specific and 
frequent flow of information out to the furthest reaches of the organization's 
operations is absolutely essential to achieve success in this, the threshold of the 
21st century. 

Relevant and current information is necessary at all levels of an organization and 
further enhances the knowledge and professionalism of all its employees. In 
addition, it is in a company's or governmental department's best interest to ensure 
that all Customer or public contact personnel are fully informed of the latest 
corporate, product, policy, and marketplace developments. 

Such is the domain of data broadcasting and more specifically satellite-delivered 
information distribution. 

Some Satellite Basics 

Prior to launching into the exciting prospects for satellite-delivered data 
broadcasting and what is involved, it would be advantageous to first provide a brief 
non-technical primer on some satellite basics. 

There was a time, and not too long ago, when satellite services were applicable 
only to large organizations with huge amounts of data, video, or voice traffic. This 
was because of a number of reasons. . . 

First of all, satellite technology was very costly to install and operate. Large 
antennas with complex electronics packages were typical and the equipment was 
designed for highly specialized use. As a result, satellite systems were usually 
only in use by telephone companies and broadcasters, some government and 
certainly military organizations, or for international networks. 

Those days are now past because of fairly recent advancements in earth station 
design. We are what is more commonly called VSAT technology. Applicable to 
both interactive and data broadcasting applications, the size and cost of the earth 
station system has been greatly reduced. Indeed, data broadcasting has been the 
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one of the biggest beneficiaries of these cost reductions in satellite system design 
and the smaller antenna sizes have led to greatly simplified installations. 

Satellite communication is actually remarkably easy to understand and the 
simplicity of installation and operation is a significant benefit in establishing a data 
broadcasting networic to ensure continuously reliable service. 

If you were to visualize a common triangle you have captured the essence of a 
satellite network. At the uppermost point of the triangle is the satellite, and the 
lower two points are the earth stations. In its simplest form, in a point-to-point 
configuration, one of the earth stations is the transmitting location (called the 
uplink) and the other is a receiving device or downlink. 

To create a more typical information distribution network, simply add multiple 
downlinks, all receiving signals from the common uplink site. 

Furthermore, with the multiple locations of a data broadcasting network all directly 
linked back to the central uplink facility, each downlink earth station is independent 
of all others for installation, operation and maintenance, and can even be moved 
without affecting the remaining sites. 

Satellite networks operate at either Ku or C band frequencies. Ku band coverage 
has more power concentrated on the larger urban areas of Canada alone while C 
band coverage is virtually all of North America. As a result, Ku band antenna 
systems are usually smaller than C band systems. 

Ku band is also affected by heavy rain or wet snow since that frequency's 
wavelength is small enough to be refracted by water molecules. Nevertheless, Ku 
band services can be designed to compensate for these effects with larger 
antennas or more satellite power, both of which add to the cost. At C band, 
however, weather considerations are typically not service affecting and ope rating 

 margins are designed for optimal performance. 

The most common argument for Ku band over C band is the issue of terrestrial 
interference. Land-based microwave systems typically operate at the same 
frequencies as C band satellite services and, because of their higher relative 
power, can have a destructive effect on the signals coming from the satellite. This 
is not a problem at Ku band which was allocated specifically for satellite 
transmissions. 

However, there is a unique satellite transmission technique which provides optimal 
C band coverage and weather immunity while retaining a significant margin of 
terrestrial interference discrimination but more on this later. . . 
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Satellite Advantages & Benefits 

Satellite networks have some distinct advantages for organizations who have 
information which must be distributed accurately, simultaneously, and in a timely 
manner. 

o Improved cost-efficiency can be achieved since service rates are distance 
insensitive and spread over the entire network of receiving locations. 

o Unlike terrestrial networks and because of the simple triangular satellite 
network configuration, the quality of communications is extraordinarily consistent 
as a result of fewer hardware components in the overall network. Satellite 
networks eliminate multiple paths across the country, each of which when subject 
to failure, causes downtime at all points fu rther along the route. 

o Ideally, satellite earth stations are architecturally designed to provide the 
Customer with evolutionary network capabilities so that, as traffic or applications 
grow, the system can grow right along with these requirements. 

o Equal distribution of the satellite coverage area on earth ensures uniformity 
of service capabilities, allowing network managers to expect the same operational 
characteristics at each location. In addition, satellite services usually have network 
receive equipment located directly on Customers' premises, thereby eliminating the 
troublesome "last quarter mile" and disruptions caused by local ground work, more 
commonly referred to as "backhaul fade". 

o The advent of small, unobtrusive VSAT earth stations has brought about a 
major simplification in installation logistics. Not only are the antenna and mounts 
much smaller in size, they are significantly less expensive to ship, place on site, 
and get into operation. All of this translates into ease of network establishment 
and new site installations at smaller incremental costs. 

In summary, satellite data broadcasting offers some unparalleled benefits to the 
company which wisely investigates and chooses this distribution vehicle. Some 
of the following points are unique to Novanet offerings and are important 
considerations when evaluating a satellite network. 

Satellite networks are extraordinarily high in availability and reliability. The network 
Customer can now experience consistently high network operational availability in 
excess of 99.8% with an exceptional mean reliability of greater than 5 years for the 
entire receiving system hardware. In addition, Novanet services use a unique 
transmission scheme which further enhances the performance of the network and 
ensures the utmost in service dependability, offering Customers an ideal 
price/performance package. 
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Access to branch office locations, regardless of how remote, is uniform in quality 
and service since the satellite footprint at C band is designed to cover the entire 
expanse of Canada and indeed much of North America. All remote locations are 
easily added, modified, or deleted since each site is independently established and 
therefore does not affect the other sites in the network. 

Independent site operation further enhances the flexibility of the network by 
allowing the configuration of each location with any combination of services the 
Customer desires. In the case of Novanet services, each receiver is capable of 
multiple service delivery and can be chained together to grow as the individual site 
requirements may expand. 

It is important to understand the significance of this issue since the investment in 
earth station equipment, whether purchased or leased, should be adaptable to 
other requirements such as video or audio when such needs evolve. 

Line speeds are no longer limited to dial up rates or low grade analogue circuits 
into those regions of Canada with inferior communications facilities. Satellite 
services allow data transmission from as low as teletype throughput rates right up 
to T-1 and beyond. 

While there can be huge differences in the cost of services offered by satellite 
service providers, likely the most significant benefits are the lower network costs 
typically associated with satellite delivery, and the ability to stabilize these costs 
over a three, five year, or even longer contract term. Based on a larger network 
cross-section and typical data throughput requirements easily achieved in banking, 
retail, and governmental operations, it is quite possible to see per site costs of less 
than $100 a month - transmission capacity, receiver, antenna, installation and 
maintenance included. 

Indeed, the satellite network represents the most exciting possibility for the 
dissemination of information. No other technology is as widely available anywhere 
in Canada, offering a common network vehicle and simplified network 
management. Applications such as news and current affairs distribution, special 
event and syndicated audio programming, weather information distribution, 
advertising and point of sale music, financial, stocks, and commodity information 
networks, software downloading to remote PC's, computer-based training and 
education, and corporate bulletins, policy, and procedures distribution all fall within 
the cost-justified realm of satellite-delivered information distribution. 

Satellite Technology Alternatives 

There are various alternative methods of satellite delivery available today and 
development efforts are underway to add to this list. The network Customer needs 
to get their data to the service provider's uplink site and, in the case of Novanet 
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services, backhaul facilities are provided so that anyone anywhere in Canada can 
take advantage of satellite information delivery. 

Spread Spectrum  

First of all, one method stems from development efforts by the US military to allow 
reception in the face of signal jamming or interference. Called "Spread Spectrum", 
this technique spreads the digital transmission over a wider bandwidth than is 
typically necessary in order to provide the receiver with sufficient bits of information 
to accurately reconstruct the original message. 

Essentially, the data bits are divided into "chips" which are then uniquely coded to 
provide multiple segments of information for each bit, thereby ensuring the 
accurate reconstruction of the original bit pattern upon receipt. 

While the data integrity is exceptionally high with spread spectrum, the inefficient 
use of space segment results in higher space costs than alternative methods which 
now take advantage of very sophisticated error correction techniques. For 
example, the 19.2 kbps spread spectrum carrier uses the equivalent space 
bandwidth and power required for a full T-1 carrier in a dedicated satellite link. In 
addition, the receive systems used are designed specifically for data transmission 
up to 19.2 kbps only and therefore are not capable of delivering audio or higher 
speed data. 

Furthermore, each spread spectrum receiver is typically around $6,500 installed 
and is one of the highest cost alternatives, especially if there are numerous 
network sites. 

Subcarrier Above Video  

The second method of delivery in use today is commonly referred to as subcarrier 
above video. In every video transmission, the video carrier and its associated 
audio subcarriers use only a portion of the available bandwidth on a video 
transponder. As a result, this excess capacity can be effectively utilized to pass 
additional audio - and data signals as well. The audio and data service provider 
will lease subcarrier capacity from a video broadcaster and resell this capacity to 
customers as required. 

The main advantage of subcarrier above video is the low cost of receive 
equipment made possible through mass production and the technology transfer of 
common hardware used by broadcasters for years. 

However, service availability is tied to the success of the video broadcaster and 
their limited excess capacity. If the broadcaster chose to change their subcarrier 
configuration or introduce the latest video compression technology, the availability 
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of subcarrier capacity will be either significantly reduced or perhaps even 
eliminated. 

In addition, because this technique is essentially a video receive system, the 
antenna must be in excess of 3.0 meters to ensure adequate performance 
margins. Therefore, the cost to install a new site is typically in the $7,000 - 10,000 
range. Furthermore, video transmissions are much more susceptible to the 
presence of terrestrial interference than other transmission techniques. 

Single Channel Per Carrier (SCPC)  

A third distribution option is the use of partial channel space segment with a 
technique called single channel per carrier or SCPC transmission. SCPC is a 
frequency division multiplexing technique whereby a small portion of satellite 
capacity is allocated to each narrow signal carrier containing a single channel of 
information, whether audio or data. 

Typically, with SCPC the Customer will have the uplink located directly on their 
premises as well. While the minimum lease arrangement for space is 1/2% in 
Canada, SCPC usually results in the least cost for space capacity since a relatively 
small portion of the transponder is allocated for each carrier. 

SCPC networks may be established at Ku or C band, however, the Department 
of Communications C band transmitting license requires the use of a minimum 3.7 
or 4.5 meter uplink. The trade-off here is whether the Customer requires the 
national reach and weather immunity of C band or the lower cost regional 
coverage and uplink design at Ku band. 

While space rates for SCPC are typically the lowest, the earth stations are 
expensive. SCPC equipment is not a mass-produced product and must be built 
to exacting standards to remain solidly locked on frequency on the satellite 
shared-use transponder. Nevertheless, for dispersed networks of fewer than 20 
or 30 locations, the SCPC business case could be entirely feasible and warrants 
consideration. 

FM Cubed 

Under development and still at its relative infancy stage in rollout, is the latest 
system design known as FM cubed. Standing for Frequency Modulated, 
Multi-level Matrix, FM cubed is based on time division multiplexing, again allocating 
the entire transponder power to each carrier but, by rotating through a high, speed 
time sequence, also allocating this power to each segment of transmission as well. 

The system is designed specifically around a Ku band system since the main 
carrier requires 28 MHz of transponder capacity. The system has been designed 
by a Canadian company, International Datacasting Corporation (IDC), in concert 
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with Spacecom Systems in the USA. While it is currently in its operational test 
phase in the US , there are not yet any service providers for the Canadian 
marketplace. Based on successful testing and operational startup in the US, this 
new technology may be introduced in Canada as well. 

Preliminary pricing releases would indicate that the receive equipment would be 
competitive with the present FM squared systems but that the space rates will be 
somewhat higher. This is consistent with traditional C band vs Ku band price 
comparisons. In addition, as it stands there will be only a single source provider 
of the FM cubed technology, placing the Customer in a position of dependency on 
a single vendor of a software-driven product. 

FM Squared  

Arguably the most advantageous delivery method available today is the technique 
referred to as FM squared or FM over FM. FM squared is a signal modulation 
technology developed by the pioneers in subcarrier technology, Wegener 
Communications. Wegener has delivered over 200,000 units in the USA and is 
testament to the acceptance and maturity of this product and delivery technique. 
Nevertheless, FM squared benefits by the presence of several system and 
hardware vendors, ensuring price competitiveness and a range of equipment and 
capabilities, based on the specific requirements of the Customer. 

Essentially, instead of placing the subcarriers above video, a full power carrier (the 
first frequency modulation) is placed on an entire satellite transponder and then 
loaded with subcarriers (the second frequency modulation and hence the FM 
squared). 

Without the video carrier, the subcarriers are not drained of any power nor are 
they affected by intermodulation on the transponder. This translates into better 
operating margins and smaller antennas than are required for subcarrier above 
video. 

In addition, the main carrier is only 16 MHz wide while potentially interfering 
terrestrial carriers are spaced 20 MHz apart. By placing the FM squared carrier 
dead centre in the transponder, this allows guard bands on either side of the 
carrier to keep it from the frequencies at which terrestrial microwave operates. 
The Novanet network for Canadian Press is testament to the effectiveness of this 
technique in reaching over 500 locations in every major centre of Canada. 

Easily the most significant aspect of this technique, FM squared transmissions can 
now be received by small, low cost 1.2 meter antennas. In fact, an entire 
receiving location is only $1,000 - 1,500, depending on sophistication, including 
antenna mount ballast, cabling, and receive system. 
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This means that the antenna and installation costs have now come down to the 
point where they are competitive with Ku band receive systems but at less 
expensive C band space rates! Combined with the system's ability to transmit 
audio in 3.5 to 15 kHz formats or data at speeds up to 2 Mbps, and its full 
addressability and network control capabilities, the Customer has the ability to 
manage not only the day to day operation of the network but also the evolution 
and growth of their organization' s requirements and applications. 

With the use of highly sophisticated error correction techniques available in receive 
systems today, the reliability and low cost of the Novanet satellite distribution 
network using the FM squared transmission technique is unparalleled among its 
peers in providing optimal price/performance results to Canadian organizations. 
While technologies like Vertical Blanking Interval and Radio Frequency SCA are 
beneficial for mass urban distribution into existing video systems, FM squared is 
the most cost-effective solution for intercity communications requiring new sites or 
as a national delivery mechanism to the urban distribution systems. 

The Future of Satellite Data Broadcasting 

But what of the future of satellite distribution? Well, the future is indeed bright and 
satellite systems will remain a strong contender for data broadcasting well into the 
21st century. 

The future of satellite-delivered data broadcasting applications is virtually unlimited, 
defined only by the imagination of the many information providers in the 
marketplace. Whenever an organization wishes to regularly distribute a large 
amount of common information to a specific target audience, when that target 
audience is geographically dispersed, and when that information must get there 
quickly, reliably, and error-frl ;e, then a satellite distribution network( is justified. 

As the Information Age develops, we see a steady increase in the amount of 
information available to distribute. Information providers continue to grow or are 
developed out of organizations that have a specific stockpile of knowledge that is 
realized to have broader market appeal. 

Databases, by their very nature, are prone to increase exponentially in size and 
capacity. Therefore, the need to update or replace information contained within 
these databases becomes more important and a larger task. Indeed, the 
immediacy and accuracy of information distribution and content becomes more of 
an issue as the size of these databases increases. 

Evidenced by such dramatic world events as the collapse of the Berlin Wall, the 
unfolding of Desert Storm, and the reform of the Soviet Union, the volumes of 
information are enormous and growing everyday. The hunger for such information 
is only intensified by the presence of what is available. Not unlike this widespread 
desire for current affairs, the business world is similarly affected, realizing the 
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importance of specific and quality information to all points of operation. Internal 
factors, government influence, and external world events take on new significance 
for the Canadian organization today. 

Information, whether data, audio, or video, is becoming blurred when it reaches the 
delivery mechanism. Technology today and in the future exploits the fact that all 
information can be broken down into a common component - the digital bit. As a 
result, delivery networks are able to realize true integration of information content 
and pass all forms of messages, simply reconstructing the original input at the 
destination. 

Satellite networks are inherently capable of mass information delivery. What better 
vehicle to provide virtually nationwide and even worldwide coverage, getting to 
those locations where businesses operate. In addition, the capacity for alternative 
networks to carry larger and larger volumes of data is limited whereas satellite 
capacity is available to meet this demand. 

Equipment design will see more feature-rich receiver technologies along with the 
advent (and hopefully the success) of innovative concepts such as FM cubed. 
Nevertheless, the adoption of current delivery methods for today's needs will not 
preclude the use of alternative technologies in the future. While the size of 
antennas is trending downward, the astute Client can be assured that an 
investment in present antenna design will yield more capacity in the future than 
may be possible today. 

The industry has already seen many two-way VSAT applications go from a 1.8 
meter antenna to the 1.2 meter design. Indeed, video performance on the 1.2 
meter unit is quite remarkable and certainly suited to the increasing demands for 
corporate or business video presentations. Therefore, the selective network 
manager can build a significant element of future requirements into their data 
broadcast by adopting a hardware platform that offers evolutionary growth. 

In closing, Novanet wishes to invite Canadian organizations to investigate the 
merits of satellite data broadcasting for their own specific information distribution 
requirements. 

Novanet Communications is proud to be the foremost provider of satellite 
information services in Canada. We have a heritage of finding the best solution 
for our .  Clients' unique communications opportunities and we work with 
organizations to find the most cost-effective solution designed to achieve their 
business' information distribution objectives. 

Satellite-Delivered Information Distribution  -  it really can be as Easy As 1, 2, 3. 
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DIGITAL MEDIA NETWORKS CORP. 

TORONTO, ONTARIO 

Digital Media Networks Corp. is a privately held Canadian company. Incorporated 
on November 25, 1983, it operates out of offices in Toronto and New York. 

The company is in the business of producing and delivering information and 
advertising messages on behalf of service organizations to customers of these 
organizations at the point of service. Digital Media primarily sells its services to 
companies in the financial services, restaurant, and hotel market segments. The 
company has built an extensive satellite communications network capable of 
delivering specific information to any location in North America at very low cost. 
Information display technology is device independent, and facilitates digital signs, 
video, and even print media. 
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Vice President, Technical Operations 
Digital Media Networks Corporation 

163 Queen Street East, Suite 401 
Toronto, Ontario 

M5A 1S1 
Tel: 416-362-0788  
Fax: 416-362-0439 

Stephen M. Pozgaj earned his MSc degree in 
Computer Science at the University. of Toronto in 1976. 
Stephen worked at Northern Telecom in the late '70's, 
as key software developer of Centralized Automated 
Loop Repair System (CALRS), still in use and selling 
well to phone companies to control central office 
function. He subsequently worked at HCR, Toronto, for 
five years in various technical and sales capacities at 
the forefront of the early-80's UNIX market. Stephen 
joined Digital in 1986. He took their prototype LED sign 
network from 42 pilot installs in Jan/86 tô over 400 in 
1990, using satellite signal delivery as the key tool to 
expansion. Along the way, came to understand much 
of the detail of setting up business networks 

ABSTRACT 

There has been a boom in telecommunications activity in the past decade. New 
technologies have captured the imagination of entrepreneurs resulting in a 
proliferation of private networks. An abundance of suppliers of transmission facili-
ties and equipment, vying to grab a share of this emerging marketplace, allows 
businesses great flexibility in selecting transmission alternatives before establishing 
network facilities. 

Developing a business to broadcast specialized data programming to a 
geographically dispersed customer base poses many conflicting choices pertaining 
to selection of transmission paths. There is no optimal transmission vehicle which 
addresses all cases equally well. One must ultimately face the task of growing a 
hybrid network. 

This paper examines the conflicts involved with such a business problem. It is an 
update of a 1987 paper covering the same problem [1]. The transmission 
alternatives of leased telephone lines, cable TV, FM sideband, satellite, and private 
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network vendors are considered from various business perspectives. Guidelines 
are formulated for screening available choices based on common criteria of 
technological availability, reliability, installation and service logistics, and ability to 
facilitate growth. Costs are examined for transmitting/receiving equipment, actual 
transmission paths ("space segment"), and related third-party services. 
Conclusions are drawn to assist the first-time evaluator. 

INTRODUCTION 

Digital Media Networks was founded in 1983 with the business purpose of 
delivering convenient, impactful, promotional opportunities to the hospitality 
industry. This was facilitated via sports-accentuated programming, highlighted by 
the customer's own promotional messages, delivered exclusively to green LED 
signboards. The entertaining mix of sports, news, weather, and trivia would cause 
patrons to glance at the sign, and thus notice the establishment's promotions. 

Digital Media started to market its services in and around the metropolitan Toronto 
area on leased analog telephone lines arranged in a hub-spoke pattern. Receiving 
equipment was a relatively cheap custom-made Bell 202-compatible board-level 
modem installed in the sign. Installation and service to the approximate 
40km-radius network was facilitated from head office by a staff member with an 
equipped service van. 

In terms of establishing the product viability in a test market, this situation worked 
well. However, both geographic expansion of the network and product evolution 
beyond LED signs and into TV-delivered information strained the ability of this 
local-area model to expand into a North-American model capable of meeting 
growing business needs. Alternative delivery vehicles suited to more aggressive 
business growth had to be found. 

This paper examines the problems of geographical expansion of a private one-way 
broadcast data network. Many transmission alternatives are examined, from a 
business perspective, along various axes. Due to length constraints, it is impos-
sible to do a complete taxonomy of transmission methods. Facilities such as 
packet transmission and "data radio" are omitted; technical details of transmission 
methods are covered in elementary terms, and complete analyses of cost matrices 
are reduced to typical cases. The intent is to give the reader a good feel for the 
issues involved and whet the appetite to pursue them in more depth before making 
irreversible decisions. The study by NGL Consulting Ltd. [2], which interviewed the 
author and includes much of the material presented in this paper, is an excellent 
source for further detailed information. 
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AXES OF ANALYSIS 

The various transmission methods applicable to one-way data broadcast will each 
be analyzed along the same axes, In order to facilitate reasonable comparison. 
These analysis criteria are outlined here. 

Technology 

Many types of transmission technology exist for any given transmission path. One 
must consider baud rates, simplex vs. full duplex, addressability, and capacity. 
However, the predominating concerns tend to be availability and cost. It is 
possible to fulfil almost any requirement by spending enough money and waiting 
the required time. More immediate needs require compromise on certain 
constraints. 

Cost 

Launching any network requires a significant capital investment. However, there 
are also recurring operating costs which must be anticipated. In network growth, 
costs are associated with_technology and sales. Though growing a sales force is 
by no means easy, that,problem is not considered here. Technical costs pertain 
to equipment, service, and data delivery. Key criteria are predictability of cost and 
distance insensitivity. 

An excellent overview of operating cost structures in broadcast networks is 
available in [3]. Though the focus is on video networks, the principles apply 
equally well to data networks. 

Reliability 

Reliability criteria will vary with network intent. The range here is quite broad. 
Error rates, node containment of error, and uptime are the key considerations. 

Installation and Service  

Installation needs will vary with the receiving equipment chosen and the network 
dispersal. Key criteria are professional representation by accredited third-party 
installers, predictable costs, and flexibility to handle many diverse install situations. 

Requirements for service will focus on familiarity with digital technology (relatively 
easy to find) and telecommunications equipment (generally harder). Other key 
criteria are tractability of problems and responsiveness to needs. Third-party 
installation and service is highly preferred, as costs to grow a support organization 
nationwide are prohibitive. Many specialty companies already exist in this field [4]. 
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Growth  

This is perhaps the singularly most important need. There is no point in devising 
a network solution which will require total redesign in a relatively short  timef  rame.  
Whatever the mix of options chosen, it must lend itself to the growth requirements 
of a business plan. 

The Bottom Line  

All of this can best be summarized by reflecting back on the common premise of 
practically any business:  .you  must be able to deliver your product cost-effectively, 
and you must keep the customer satisfied. Whatever telecommunications solution 
is chosen, it must satisfy these essential criteria while allowing the business to 
make a profit. 

ANALYSIS OF POTENTIAL DELIVERY VEHICLES 

Alternative delivery vehicles are now examined along the axes just presented. 
This analysis presents the advantages and disadvantages of each method, and 
how they impact on various tradeoffs. 

Land Line Technology 

This long-proven, almost universally available technology uses the existing public 
switched telephone network (PSTN), or private (leased) telephone lines, along with 
data modems. (Microwave, considered by sorrie as land- and others as air-- 
delivery, is not considered h-ere, being primarily viewed as a PSTN extension.) Line 
types range from voice-grade lines used in a dial-up fashion, through analog lines, 
to digital lines, with quality increasing substantially along the chain. Effectively all 
baud rates are available, and it is easy to scale up by using better modems. 
Transmission is commonly below 9600 baud, as higher rates (TI and partial TI) are 
typically used for two-way computer connection and require special equipment. 
One-way and two-way communication is feasible over the same path. 
Addressability is implied by point-to-point connection, or is achieved by switching 
software. 

Cost 

• Dial-up costs are determined by long-distance voice rates. These become 
prohibitive for a network requiring near-permanent transmission, but may be quite 
acceptable if data broadcasts are sporadic and short. Analog leased-line costs for 
local loops (i.e. very short distances) can be very attractive, at less than 
$10/month/site, and no variance based on data volume. However, costs are 
extremely distance sensitive. Anything beyond 30 km, where costs approach 
$100/month/site, starts to become prohibitive for a large network. Digital line costs 
are slightly better, as they are not as distance sensitive. 
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Network architecture is a means of controlling line cost. For example, one can 
choose a hub-spoke pattern, where the "hub" is defined as a long distance line to 
an area where there are many users ("spokes"). That way, one amortizes the cost 
of reaching the outlying area across all users in that area. 

Modem costs are quite cheap for dial-up and analog lines for baud rates not above 
19.2Kb, as the industry is very competitive. Costs range in the low hundreds of 
dollars, as do costs for special conditioning modems used on digital lines. 
Modems must be applied at each end of the loop. Installation costs are relatively 
high, as they are set by operating telephone companies. At each end of the loop, 
$70-150 per drop is normal. 

Reliability 

Dial-up is subject to the same vagaries as voice connection. It depends on how 
your call is routed, and you generally have absolutely no control over this. Analog 
lines perform better, but quality deteriorates significantly at anything beyond 25km. 
Bit error rates (BER) tend to be somewhat overstated. BERs of 1 in 10,000 are 
nominal. Digital lines are slightly better, going to a nominal BER of 1 in 100,000 
to 1 in 10,000,000, depending on whom you believe. 

Individual line reliability is not the main issue. The problem lies with total network 
administration, and here one is at the mercy of the operating telephone company, 
as well as the environment. The press has lately been very active in reporting 
numerous major "disasters" in the PSTN, especially those impacting the New York 
financial services market place. It is typical to experience full network outages due 
to such diverse and uncontrollable factors as human error in central switching 
offices (C0s), software bugs in COs, shark bites on underground ocean cable, and 
even severe storm activity. It is also typical to experience individual line outages 
because of squirrel bites! 

Installation and Service  

Installation schedules are very vague, as telephone companies are under no real 
business pressure to compete in captive markets. In Canada, the range is quoted 
from 15 to 22 business days. It can go well beyond that, but very seldom gets 
done In less time. In the US, it's even worse, with nominal installs of 60-90 days. 
As for third-party presentation, telephone company installers are not your em-
ployees; your aims are not theirs. They are often inflexible in working around 
problems, and unsensitive to the professional representation of your company and 
your product. 

The largest problem with telephone line service is trying to get the telephone 
company to admit fault. One has to deal with many levels in a huge hierarchy 
before one can get somebody concerned enough to actively trace a perceived 
fault. Even when this is accomplished, the typical answer will be that no error was 
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found, yet, magically, the line starts to work after the report has been processed, 
and, of course, you foot the bill. There is no appeal. 

Growth  

Leased line solutions do not lend themselves to expansive growth. They are very 
restrictive to a well-defined local area. Cross-border growth, especially, becomes 
an incredible nightmare. However, sensible economies of scale can be reached 
by establishing satellite-fed subnetwork hubs in urban centres, and feeding the 
local users/spokes on leased lines. For example, Digital has established a strong 
hub-spoke network in an area not exceeding about 25km radius from its central 
office, as well as satellite-fed subnetworks in Winnipeg, Montreal, etc, which follow 
the same restricted pattern. 

Some telephone utilities (e.g. Bell Canada) make the hub-spoke method easier by 
providing a multidrop service. Though the user sees no "hubs", the utility 
designates (and the user pays for) switching centres used as hubs. This cost 
sometimes justifies the ease of growth, since no user-designated hubs are needed. 

Summary 

An old quote of Richard Caldwell, president of Satellease Inc, is still the best 
summary of the situation of leased line solutions. Though his words are dated, 
writing in the Feb/87 issue of Satellite Communications, his message is still 100% 
true: "The trend in terrestrial costs seems to lead nowhere but up. Since the 
breakup of AT&T, companies have had to deal with a myriad of local and 
long-distance telecommunications providers. This not only complicates the 
management of a network, but also diffuses accountability for problems." 

Still, for very restricted local-area applications, or for point-to-point long-distance 
heavy-volume traffic using fibre-optic and microwave links, leased lines may be 
attractive. One simply must be aware of the pitfalls mentioned above. 

Cable Delivery 

Cable data delivery relies on installed cable television transmission facilities. It is 
a long-standing, proven technology, with ample support for equipment and services 
[5]. Transmission possibilities include full-channel, sidechannels, and vertical 
blanking interval (VBI). Full channels are very hard to come by, as they are a 
scarce and protected resource of the cable company. Sidechannels and VBI are 
much more common. Though essentially any baud rate is available, cable has a 
very high capacity which lends itself to higher rates and is thus not used 
extensively at lower data rates. Communication can be full duplex, but one-way 
is by far the norm. Addressable decoders are readily available. 
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Cost  

Transmission costs are by no means standardized, as one has to deal with local 
cable companies, each with different rate structures [6]. Costs in the range of 
$10-30/mbnth/site for sidechannels can be negotiated, but the key word is "nego-
tiated". There are no norms, or "rate cards", to which one can turn. Generally, 
this cost increases with the perceived value of the cabled market. For example, 
Digital Media has a carriage arrangement with Manhatten Cable in New York, and 
they price much higher than Rogers in Toronto, due to the "prime real estate" 
nature of their market place. VBI delivery is priced on a "block", not "subscriber" 
basis, with costs s'imilar to satellite subcarrier channels (see below). As with land 
lines, there is no variance with data volume. There is also no distance sensitivity, 
but one is restricted to the cabled zone. 

Side channel modems are readily available at costs of around $100, while full 
channel schemes would use regular cable decoders. VBI equipment is far more 
expensive, with receiving unit pricing in the $400-500 range, though more sophis-
ticated equipment can be found in the multi-thousand dollar range. 
Decoders/modems are required only at the receiving end, with a master modulator 
placed in the cable headend. Sidech-annel modulators cost around $5,000-10,000, 
while VBI units are on the order of $25,000 and up. 

Reliability  

Cable system signal quality varies tremendously with the cable operator, the age 
of their plant, and their commitment to refurbishing. System-wide BERs are not 
available, and one must press individual operators. In Digital Media's experience, 
transmission quality is better than land line, but well below satellite. A 
representative figure would be an availability of 98% and a BER of 1 in 1,000,000. 
However, being reliant on terrestrial wire, these systems are also susceptible to 
weather, backhoes, and squirrels. 

Installation and Service  

Since data-only use of an already-installed medium is the issue, installation is quite 
simple. Typically, it can be done by the customer, making installation immediate 
and cheap. Service is similar to the situation with telephone lines, where 
tractability is a major problem. Cable operators are most concerned about their 
high-revenue, high-profile business, and that's video programming. Data services 
generally get the short end of the service stick. Cable demod equipment is all 
readily serviced digital electronics. 

The obvious prerequisite is that the receiving location be cabled. If cable is not 
in place, then the costs of running new cable can be very steep. Quotes of $5,000 
and up are not uncommon for even the shortest directed cable runs. 
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Growth  

The major impediment to network growth using cable facilities is being restricted 
to those markets which are cabled. Furthermore, the logistics of dealing with 
individual cable companies can be a tremendous bridge to cross. Due to huge 
cabling costs, one becomes limited to serving only those customers who have 
chosen to previously subscribe to a cable service. This means that a cable 
operator has become the one defining your market. Therefore, growth has the 
same problems as the land-line scenario. 

Summary 

Cable, though not pervasive, is very popular in urban areas throughout North 
America. As a transmission solution, it is quite effective, and can be reasonably 
econornical. It is restricted geographically to cabled areas and requires much 
logistical effort in dealing with a multitude of local .  cable companies. 

FM Sideband (FM/SSB)  

This relatively new technology piggy-backs data signals onto one of two existing 
sidebands of any FM station. It leans to lower baud rates. Communication is 
generally one way, with addressable decoders the norm. The major problem is 
that these systems have been tarnished by many problems over the last decade, 
created by 6perators unable to properly deliver the service. Only very recently 
have any solid players entered the field with working technology and proper 
relationships in place with local FM operators (a scenario very similar to cable 
distribution) to ensure quality transmission and regular availability of signal. 

Cost 

Charges are based on data volume, baud rate, and sometimes even usage times 
(prime or non-prime). Costs per kilocharacter are so variable among suppliers and 
usage patterns that any prediction of cost for a general case is impossible to give. 
As with cable, it tends to be very market-driven. As for receiving equipment and 
installation costs, this is very similar to the cable situation, with decoder costs (low 
hundreds to mid thousands) proportional to sophistication. 

Reliability 

There is not enough history with FM/SSB to deduce firm BER figures. Interference 
from over-flying aircraft, overpowering adjacent stations, and various other causes 
all combine to the technology problem. However, some of the newer entrants in 
the field claim to have these problems licked with sophisticated Forward Error 
Correction (FEC) techniques. Still, one is often dependent on gangly external 
antennas to properly receive a signal. Also, computer-to-computer use has far 
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different constraints than a printer at the receive end, since a human being can 
adjust for typos. Caveat emptor  comes to mind. 

Full network outage is almost impossible, since each FM station is independently 
administered. These FM stations are generally redundantly backed up, so regional 
outage is minimized. However, Digital's experience suggests that it is extremely 
important to have the vendor of the FM service guarantee an overall availability 
figure, since that forces the vendor to control individual FM station operations more 
rigorously. 

Installation and Service  

As with cable, a simple decoder/receiver needs to be installed. The equivalent of 
attaching a VCR to a TV, this . is  usually done by the customer. Unfortunately, in 
all too many cases, there will be special antenna requirements, costing on the 
order of $1,000. This must generally be done by skilled technicians. Skill levels 
would be analogous to the cable situation. 

Growth  

The situation is a bit better than cable, with growth restricted to those markets 
served by FM stations contracted by the system provider. The FM/SSB supplier 
becomes the determining factor of your market potential. 

Summary 

FM/SSB is a relatively new technology which shows great promise. Recent 
advances have brought out working systems which will need to incubate before 
firm conclusions can be drawn. The direction is very reasonable, especially from 
the cost perspective. 

Satellite Delivery 

Satellite technology offers several varieties of channel for data transmission. They 
range from full-transponder services (FM-Squared, FM-cubed, SCPC, etc.) to 
low-power 3.5Khz channels above video, so-called audio subcarriers (FM/SbC). 
There is also a selection of satellite frequency types, namely, C-band, at 6/4GHz, 
and Ku-band, at 14/I2GHz (stated as uplink/downlink frequencies, respectively). 
FM/SbC and scpc have been around far almost two decades, used primarily to 
deliver audio programming to accompany a video broadcast. More recently, they 
have been used to deliver data channels. The FM-squared technique arose in the 
late 80's, with FM cubed a 90's refinement. 

Conceptually, all these techniques are very similar to FM/SSB, only in a higher 
frequency range. Also, there are many "channels" available with each of these 
techniques, not just two as in FM/SSB. Bandwidth is readily available, swinging 
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the tendency toward extremely high data rates. Two-way transmission is as 
available as one-way, though equipment costs rise sharply for full duplex. 
Addressing is a function of readily-available decoders. 

Cost 

Satellite usage is characterized by space segment costs and equipment costs. 
The former costs are extremely diverse, and charged similarly to FM/SSB, though 
volume weighting can be eliminated. A full year protected satellite transponder 
costs in the $2M range, while subcarriers are sold by the transponder leaser in the 
$30,000-90,000 per year range. This cost is independent of number of locations 
or distance to each, but, once again, there are no set "rate cards" and one needs 
to negotiate [7, 8]. Note also that once one is up on a satellite, it is usually quite 
simple to extend that coverage internationally [9]. 

A receiving system consists of a satellite antenna ("dish"), a signal converter 
("LNB" or "LNA"), a receiver, and a data demod. Equipment costs are extremely 
variable, ranging from $500-$20,000, depending on band chosen and component 
quality. Installation cost varies primarily with dish size, as larger [C-band] dishes 
cost more to install. 

Reliability  

Reliability is a key concern of the satellite providers, who invest tremendous cash 
in getting a "bird" in space. Even the general public has become familiar with this 
process, through the popular press reports of numerous recent launch-vehicle 
crashes, and, most recently, Telesat's success in restoring its apparently doomed 
Anik E2. BERs are religiously monitored, and kept well within published standards, 
in the range of 1 error in 100,000,000. Environment can have an impact on quality 
of reception, different in each band. C-band is very sensitive to terrestrial in-
terference (TI), since terrestrial microwave relays use Cband frequencies. Ku-band 
is very sénsitive to heavy rains, since raindrop diameter is a multiple of Ku-band 
wavelength and interferes with wave propagation. Each of these problems can be 
addressed by judicious positioning and dish size. 

Outages at individual nodes have no effect on the rest of the network. The uplink 
site is always redundantly protected, in case of major disaster, and the satellites 
themselves are equipped with spare transponders. The weakest link in a satellite 
system is generally the backhaul, i.e. the route to get from your source of 
transmission to the uplink. This is usually a land line (see above)! 

Installation and Service  

Installation will require a technically skilled crew for most jobs. Some recent 
VSATs (systems using tiny 45cm dishes) make this simpler, but it is generally a 
2-person job. Costs will vary depending on location of outside equipment and 
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length of cable run to inside equipment. Expect to pay from $600 up, per location, 
with a nominal range of $750. Any site surveys required for C-band installations, 
in order to obviate any potential TI, will add a further $100-200. Service will also 
require a more skilled crew. Fortunately, many good regional distributors exist to 
provide service [10]. Costs tend to be variable (hourly, ranging from $40/hr to 
twice that), but fixed costs ("insurance contracts" based on number of sites) can 
be negotiated. 

Growth  

Of all the methods dismissed here, satellite technology mos't readily lends itself to 
growth. It is distance and volume insensitive, and capacity agile. Furthermore, it 
has tremendous geographic reach and a very well established support and service 
Infrastructure.  

Summary  

Satellite technology is a cost-effective way to facilitate growth of private data 
networks. One must be sensitive to environmental reception problems, as well a 
great variances in cost for equipment and space segment. Still, this technology 
is by far the most conducive to rapid business growth. • 

Using Private Data Networks  

Finally, one can choose to avoid the bother of procuring and installing a proprietary 
data network. Rather, one can turn to the many suppliers of customized data 
paths. These are generally hybrid networks, employing most of the techniques 
discussed above. To the user, these are all transparent. One is simply buying a 
tried and true data path from one place to another. 

Costs of these networks are extremely high, for good reason. Somebody else 
does all the hard work, while you enjoy the service. Reliability, installation, service, 
and growth are no longer concerns. One call facilitates new installations and 
services any outage. Availability and transmission characteristics are guaranteed. 
You simply go about your business, which is manufacturing the programming to 
put in the pipeline, and growing your installed customer base. 

This network solution is certainly the most hassle-free -- theoretically! The cost is 
prohibitive for all but the largest organizations with deep cash-lined pockets. There 
is also the risk of being tied to a single-source vendor. This can often be a benefit, 
but many companies have come and gone in this field, even in the brief period that 
it's been around. Living up to the promise tends to be a sporadic occurrence. In 
Digital's experience, having tried this route initially, it was more hassle and less 
responsive than establishing the network directly. Still, one gets what one pays 
for, and those with more cash will have more clout when service is not up to par. 
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CONCLUSION 

Examination of all the conflicting requirements detailed above will lead to the rather 
obvious conclusion that no specific method is optimal. The real challenge to 
business is to determine the optimal mix of all possible methods. A hybrid network 
is the usual result. This may have leased line delivery to  local sites, satellite 
delivery to remotes, and FM/SSB and cable to densely populated urban markets. 
In Digital's experience, this is generally unavoidable. • 

Cautious selection and very thorough research of the many alternatives are prime 
requirements for success. If time is unavailable, many excellent consultants in the 
field exist [10]. It is very easy to make bad decisions early, which then inhibits 
business growth. The technology decision is the hardest part, and should be 
thoroughly addressed. At all costs, pioneering technology while launching the 
network should be avoided. Digital had no choice but to break new ground in 
1986; it's a whole new world in 1991, and many technologies have now stabilized 

Transmission paths should always be well negotiated, as price is not always fixed. 
Service and installation is best left to third-party organizations. Be prepared for 
startup delays, as many people will make promises before actually understanding 
your need. Most of all, avoid "rose garden" solutions. Anyone promising you a 
rose garden is either naive or crooked. 

Though the road is lined with those who have failed, the broadcast data business 
is one of the most exciting fields to be in the 90's. Many service-oriented 
businesses are using variants of this datacasting technology to enhance their 
service offerings to their own clients. By providing them with a value-added 
package of timely live-fed data, audio, and even video, astute entrepreneurs are 
seizing this unique opportunity to build thriving businesses founded on today's solid 
communications technology base. 
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Canada Post was established as a Crown corporation in 1981 to transform a 
government department into a financially self-sufficient business to provide 
Canadians with reliable, accessible and affordable postal services and to turn 
around an annual deficit that had reached $600 million. 

Canada Post collects, processes and delivers close to 10 billion communication 
messages and parcels annually. This mail goes to more that 11 million points of 
delivery throughout the country -- to rural homes and villages and Canada's major 
urban centres. Mail is also received from and dispatched to the rest of the world. 
The Corporation employs a workforce of 57,000 full- and part-time employees, a 
fleet of some 5,300 vehicles, as well as the thousands of contracted services from 
air and surface transportation companies. 

This mail volume is managed and processed through a network of 25 major 
mechanized mail processing plants; all connected by a National Control Centre 
linked to nine divisional control centres, operating 24 hours a day, seven days a 
week. Canada Post owns and manages its own packet switching network to 
connect all the diffèrent  elements of the network. Canada Post has built and 
invested heavily in technology to modernize the postal system. Its new postal 
technology is being marketed to many other postal administrations through a new 
subsidiary. 

Canada Post has made extraordinary progress in managing the mail. On-time 
delivery performance now averages 98 percent and this year Canada Post 
reported its third consecutive year of profits. 
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Peeter Millistver addresses how data broadcasting is viewed within Canada Posts's 
product offerings. Based on recent Canada POst research the ideal customer 
profile and ideal applications for data broadcasting are discussed. 

NOTES FOR REMARKS 

Good afternoon, ladies and gentlemen. We're all here, today to examine data 
broadcasting in Canada and to see what this new technology may mean to our 
organizations. I have been invited specifically to talk to you about data 
broadcasting from a business users' perspective. 

I'd like to start out with a brief history of Canada Post Corporation and then 
describe the scope of our operations and our evolution from a distribution and 
delivery business to an information transfer business. I'll follow this with an 
in-depth look at the characteristics of a good application, who may want to use 
data broadcasting and finish up by telling you about some testing we now have 
underway. 

Canada Post was established as a Crown corporation in October of 1981 to 
operate as a business providing the postal services formerly provided by the 
federal government Post Office Department. 
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The old Post Office had lost its reputation for reliable service. A series of strikes 
had denied Canadians their postal service for periods as long as forty-two days, 
and there were no credible delivery standards. 

After recording surpluses for the first half of the century, the postal service was 
incurring deficits that had reached $600 million with the billion dollar mark almost 
a foregone conclusion. And an organization that enjoyed a virtual monopoly was 
losing market share to new competitors such as multi-national courier and parcel 
companies and computer-based information-moving technology. 

Our mail processing operations had been extensively mechanized in the 1970s, 
but there were no uniform national standards, systems and procedures. Promises 
of delivery were based more on guesswork than on accurately-measured 
performance. Operational management was decentralized into four 
semi-autonomous regions, with Ottawa serving as an administrative centre that 
had little to do with the daily movement of mail. 

Each plant had its own procedures, and the main objective was to have all the mail 
out of the plant by the end of the day, regardless of whether it was going in the 
right direction or was on schedule. There was no centralized control to provide 
real-time co-ordination among the various plants and the transportation services 
that linked them. 

To correct this situation, the new corporation hired industrial engineering experts 
to establish clearly the capabilities of the existing system. National standards, 
systems and procedures were developed and then implemented in all facilities 
across Canada. Standards for delivery of lettermail Were established based on the 
expectations of customers, as expressed in various surveys and market studies. 

It was clear that if these standards were to be met consistently, we needed a 
central control point that would constantly monitor the movement of mail through 
every plant and on every transportation link. 

Our National Control Centre in Ottawa began with chalk boards, speaker phones 
and fax machines. We introduced'in our plants the use of such simple devices as 
coloured cards to indicate the delivery date of batches of mail, so that employees 
could see at a glance which mail had to be processed first to meet our delivery 
commitments. 

Today's National Control Centre is equipped with the latest in technological 
innovation, and is being copied by other postal administrations around the world. 
In fact, we've even set up our own consulting company in response to demands 
from other countries for such technology. 

The National Control Centre is the heart of our day-to-day operations; it's linked 
to nine divisional centres and monitors the movement of mail 24 hdurs a day, 
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seven days a week. It's also linked to the nerve-centre for POSTpac, a 
Canada-wide X.25 packet-switching network we built, own and maintain. 

Every workday morning senior management meets in the Centre to review the past 
24 hours' performance, and plan for any upcoming events or conditions that could 
affect the movement of mail. The attitude demonstrated at these meetings is a 
clear indicator of the new direction at Canada Post Corporation. The corporate 
focus has been completely re-oriented; Canada Post puts the customer first and 
things get done. 

We're earning back our reputation for reliability. We became the first postal 
administration in the world to have our delivery of properly-prepared lettermail 
monitored by an independent firm of auditors that makes its findings public evéry 
three months. 

Since monitoring began in the fall of 1987, Ernst & Young's reports have shown 
a steady increase in the proportion of properly-prepared lettermail delivered on 
time; for the quarter ending June, 1991, it was 98 per cent. 

Canada Post has now recorded profits for three years running, and these profits 
help us finance the building of the postal service of the future. We're investing in 
new technology and new facilities to provide better service. 

We're also paying a dividend to our shareholder, the Government of Canada. 
Postal operations are now niaking a positive contribution to reducing government 
deficits and debts instead of helping to increase them. 

In brief, today's Canada Post Corporation was born without benefit of the basic 
systems and tools for conducting business that most multi-million-dollar companies 
take for granted. When we looked for ways to improve reliability, responsiveness 
and returns to the bottom line, we often found them in technology. 

In the past three years we've spent more than a billion dollars on a capital 
investment program that includes mail sorters, stackers, optical character readers 
and bar code readers. Over the next five years we plan to spend another $1.5 
billion on capital assets. 

We are no longer only in the hard-copy mail business, something many people still 
don't realize. Canada Post Corporation is not just a delivery and distribution 
business - we are in the information transfer business. Our ways of doing business 
have changed; as I mentioned earlier, we have become customer focused and 
this has meant a change in both our mentality and our operating systems. 

The Canadian Post Office has traditionally been at the leading edge of technology 
to conquer the vast distances, difficult terrain and climate of Canada's interior. 
We've become known for adopting new ways to move the mail; using 
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transportation as an example, we started with horses and changed with the times 
to steamboats, then steam-powered trains, and now airplanes. 

Fully 80 per cent of our mail volumes are generated by Canadian businesses. Our 
survival depends on meeting their needs and retaining thern as customers. The 
key is timing. As business cycle times are reduced, we must adjust to the shorter 
cycle, and if possible, help to condense it even further. 

In order to control the flow of mail and to monitor our performance, we decided to 
identify, with individual bar codes, each piece of mail and all mail containers in our 
system that we wanted to track. Once we could locate items within the system, 
we started adding new services for our customers. 

Priority Courier offers a Track and TraceTm  feature to its customers. Each item is 
uniquely bar-coded and scanned electronically along its way from shipper to 
receiver. When customers call Priority Courier Service Centres about their 
shipments, we provide information on exactly where it is or when it was signed for. 

. We introduced Trace Mail in 1989. This product provides customers with the 
ability to get delivery status information on their lettermail or parcels immediately 
simply by calling  atoll-free  number and keying in the item identifier. The system 
automatically searches the database and gives a voice response over the 
telephone. 

Right now, we supply the necessary bar-code labels for Trace Mail; the next step 
is for mailers to produce postal routing and identifier bar codes right on their 
address labels, instead of applying a pre-printed Canada Post bar code label. 
Then, when their computer systems are linked with ours, they will be able to 
search our database and find out where every one of their mail pieces is at any 
time of day. They will be able to monitor their letters and parcels and as a result 
significantly improve their customer service capabilities. 

We introduced Volume Electronic Mail as part of a new package of services made 
possible by new technology and made necessary by the demands of clients to 
reduce the business cycle. We call this product "hybrid mail", meaning that this 
mail changes its form between the customer's creation and Canada Post's 
delivery. 

We accept a mailing from large-volume mailers in electronic form, sort it in our 
data centre and distribute it electronically to sites nearest the points of delivery. 
The message is printed there, inserted into envelopes and addressed. When 
delivered, this mail is indistinguishable from pieces of mail produced internally by 
the customer. 

We've also developed Omnipost, our X.400 message capability that allows 
comparatively small volume mailers to log on to the Canada Post network, send 
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their mail electronically and not have to worry about the paper and stamps. 
Messages are sent on our network through electronic mailboxes to other electronic 
mailboxes, to our network of 45 laser printers for hard-copy lettermail or to fax 
machines. 

All of the products we've built, or are building, work together. We have the ability 
to accept input at whatever level of technology the sender understands - physical, 
fax or electronic - and move it through our network at the fastest possible speed. 
When it gets to the other end, we deliver it in the form the receiver can afford and 
prefers - physical, fax or electronic. 

We are technologically-advanced and have a great deal of systems expertise in 
the building and management of complex systems, and are learning more every 
day. We have evolved and become more technologically capable through the 
design and building of Track and Tracer'', voice response systems, Volume 
Electronic Mail, and Omnipost . 

We own and maintain one of the largest private packet-switching networks in 
Canada, a network that connects over 10,000 devices including mainframes, 
personal computers, printers, terminals. Our network is unique in that we centrally 
manage it and remotely maintain it. We average a 99.85 per cent reliability on oùr 
network each day. We've learned over time how to use contracted services to 
help us to do our job more efficiently and effectively. 

When some of our larger customers talked with us about the problems they're 
having with timely transfer of information from one location to a multitude, Canada 
Post started to explore the possibility of adding data broadcasting via satellite, or 
data broadcasting, to our product line and to adopt it for our own use. 

Data broadcasting appears to be a natural addition to our line of products and 
services, as they evolve from hard-copy mail through volume electronic mail to 
hybrid document interchange. Data broadcasting also seems ideal to fill the need 
for "one to many" electronic delivery. 

With the explosion of personal computers and local area networks in branch offices 
of major companies across Canada, and with the vast geographic distances 
between these offices, it became evident that distributing "head office" information 
from a central site to various user locations highlighted the need for a data 
broadcasting solution. We believe that data broadcasting could prove very 
attractive to many organizations today. 

Our research revealed who constituted a good prospect for data broadcasting and 
what was a good application of data broadcasting. Alternate data broadcasting 
applications and the various ways they can be implemented were clarified. In 
general, we improved our understanding of the strengths and weaknesses of data 
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broadcasting , the ideal end user of the applications, and the supporting services 
needed from a service jprovider. 

The ideal customer has an existing application that would be immeasurably 
improved by data broadcasting, or has an immediate new need that data 
broadcasting can fill. The customer's organization has shown a willingness to 
experiment and test new products with the intent of improving its core business. 
The user clearly understands the benefits of using this new technology. 

Let's examine these points further. 

Jeff Bond spoke this morning about data broadcasting and the Road Weather 
Information System, used by the Province of Ontario in part to control the 
movement of emergency road maintenance and clearing equipment. 

Take a large bank, with a multitude of branches across the country, often in 
relatively remote locations. Or a large department store, with retail outlets as well 
as catalogue order offices. Or even a major retailer, with point of sale terminals 
in thousands of outlets. Using the vertical blanking interval, exchange rates, new 
mortgage rates, changes to catalogue pricing, notification of special sales, advisory 
messages on when the network application will return, or the precise time of the 
approaching freezing rain are received at all locations at precisely the same time, 
and on a timely basis. Imagine a network allowing companies to have national 
business updates every hour, on the hour. 

These examples illustrate needs that can be met through the use of data 
broadcasting. Data broadcasting allows a company to send information only once, 
and removes the need to dedicate valuable resources to a time-consuming and 
repetitive job. 

In addition to giving a company the ability to channel productive resources to other 
duties, the ideal application provides substantial operational control for the user 
because receivers deal with the same information at the same time. Resources 
are not tied up trying to explain to all branches when the network application will 
be available or trying to cope with many branches dealing with out-of-date 
information. 

Although there are a number of large Canadian companies known for their 
innovation or readiness to adopt advances in information technology and who 
would benefit frorn data broadcasting, very few Canadian companies are aware of 
its potential. 

The benefits almost sell themselves\:  (1)10w cost, which is the result of using a 
broadcast television signal already in existence and with its capacity to transmit the 
data not fully utilized; (2) the high transmission speeds made possible by a 
broadcast signal so that your message travels all across Canada at the speed of 
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light; and (3) the fact that data broadcasting works very simply and very well. 
Personal computers, printers and television sets can be used as receivers and the 
signal is ubiquitous. 

The biggest weakness is the fact that the transmission is one-way. But we've 
recognized that a feedback and monitoring loop must be built to make sure that 
the message is properly received and a confirmation of delivery can be given back 
to the sender. 

The success of data broadcasting in Canada will be based initially on services to 
business and government users, as opposed to a consumer-oriented service. 
When you introduce a new service in a country with a business community as 
small as Canada's, and when the demand for the service is not clearly established, 
you have to do your homework. 

To prove to ourselves that data broadcasting has potential as a product, Canada 
Post Corporation is now testing the use of data broadcasting with two of our major 
clients. 

Our field trial involves a partnership with the Canadian Broadcasting Corporation 
which has the vertical blanking interval and broadcast network infrastructure to 
transmit messages within the VBI across the entire country. 

Today at Canada Post we have the technological expertise in marrying complex 
technologies to build a service. We have a large, reliable communications network 
already in place moving customer information across Canada. Both the Canadian 
Broadcasting Corporation and Canada Post networks are fully operational and 
have daily reliabilities greater than 99.85 per cent. The partnership would work 
to the advantage of both parties. 

Our test uses Anik E, which can relay data across 45,000 miles within 2 seconds. 
In Ottawa, Canada Post accepts our customer's computer data sent from 
anywhere in Canada via POSTpac. We then deliver it electronically to the 
insertion equipment at La Maison de Radio-Canada in Montreal where the CBC 
inserts it into the VBI of their French network, La SociÂtÀ Radio-Canada. The 
data  is  then up-linked to Anik E which broadcasts the data across Canada to all 
transmitters on Société Radio-Canada's network. It is then picked up at the 
customer's receiver site by antenna, cable or satellite dish and moved directly into 
the receiving site's computer. 

Both test users have installed receiving decoders with their correct delivery 
address. The files can be compressed or encrypted to ensure security. 

We at Canada Post see enough promise in data broadcasting to rigorously test it 
and evaluate its technical performance. But in addition to testing the technology, 
we recognize its potential for Canadian businesses and are looking carefully at the 
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benefits it may bring to Canadians. I look forward in the future to letting you all 
know how our testing went and what our two customers thought of data 
broadcasting. 

Thank you for your time and attention. 
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DATACASTING ADDRESSING SCHEME 

Roy S. Marsh 
Director, Informatics Applications 

Communications Research Centre 
PO Box 11490 Station H 

Ottawa, Canada 
K2H 8S2 

Tel: 613-990-4316  
Fax: 613-998-5923 

INTRODUCTION 

Datacasting is simultaneous point to multi-point communications. It is becoming 
increasingly useful because of the increasing population of computers of all types 
to which data must be sent at the same time. Although datacasting signals are 
sometimes intended for general reception, it is often desirable to send data to a 
selected group of sites within the area of a datacast or on occasion to an individual 
site. For example, it may be desirable to send a datacast to all the engineers in 
British Columbia. An addressing scheme is, therefore, required to facilitate the 
growth of datacasting services. 

There are many addressing schemes already in existence. Most of these are for 
use on public switched telephone networks or on data networks such as X.25. 
Such schemes rely on the network to make required connection to the correct end 
point. 

Datacasting networks work on a different premise. The signals are available to 
any end point that wishes to receive them (even if they cannot be decoded 
because of encryption). The control of reception, therefore, must rely equally on 
the end point as well as at the network control. Existing addressing schemes are, 
therefore, not entirely suitable and must be adapted for the datacasting situation. 

One of the most interesting standards is X.500 which while not an addressing 
scheme does contain many of the characteristics required for a datacasting 
addressing scheme. X.500 could provide a good starting point for the 
development of a datacasting addressing scheme. 

While this paper focuses on the requirements for datacasting using the Vertical 
Blanking Interval. It is intended that the addressing scheme proposed could be 
applied to any transmission medium. 
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DATACASTING ADDRESSING REQUIREMENTS 

A Datacasting signal can be sent for many different reasons. In some cases, it is 
sent as a public message and anybody in the range of the signal can receive it. 
In other cases, it is desirable to address it to a specific geographic region, to a 
specified group, to all sites of an organization or on occasion to a specific 
individual site. An addressing scheme is required which can satisfy all these 
needs. 

In addition, efficiency of transmission must be considered and overhead minimized 
whenever possible. If a message is to be sent for public consumption and no 
addressing is necessary, then only a minimum of addressing information should 
be required in the overhead. 

A SUGGESTED APPROACH 

The following describes the principal characteristics of an addressing scheme that 
Could be used. It suggested approach and discussion and comments on this 
suggestion are invited. 

Datacasting Addressing Structure 

Address 	Geographic 	Organizational 	Professional/ 
Structure 	Attributes 	Attributes 	Occupational 
2 Bytes 	 Attributes 

Figure 1  

The structure of addressing information is shown in Figure 1. The following 
describes each element in more detail. 

ADDRESS STRUCTURE BYTE(S) 

There are two address structure bytes. The 16 bits of the address structure bytes 
characterise the rest of the .addressing information. If the address structure bytes 
are zero, no extra addressing bytes will follow and the information will be for 
general public consumption. A one in any position indicates the attribute will be 
included in the address bytes. The address structure bits could be assigned as 
shown in Table 1 below. 

The first byte of each attribute (if the attribute is present) defines the number of 
subsequent bytes for the attribute. This permits flexibility in the implementation of 
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the addressing scheme and makes it possible to adapt to existing international and 
national classification schemes whenever appropriate. 

Unless existing classification methods are used, the attributes will require a 
registration process. For the country attribute the registration will need to be 
international. Since there are a number of international registrations already 
available it would be prudent to see if these could be used. Below the country 
level, each country would be responsible for maintenance of their own directory 
registration. Again, it would be possible to adapt existing •registers to suit the 
addressing scheme. For example, the postal code or ZIP code is already 
maintained in a directory and, therefore, would not require any extra registration 
in order to be able to use it. These options need further discussions. 

Since most addressing schemes are hierarchical, wildcard symbols could be used 
to signify that only the most significant symbol or digit is to be used. While not 
addressed here, it would also be possible to use boolean expressions to group 
areas to where the signal would be sent. For example, if the signal was to be sent 
to the postal regions of Ottawa and Toronto it would be possible to address the 
signal to these two regions. 

Table 1 
Address Structure Bytes - Bit Assignments 

	

Bit Position 	Attribute 

1 	Country 

2 	Postal Code  
3 	• 	State  or Province  
4 	City or town  
5 	Street or local identifier  
6 	Street number  
7 	Apa rtment or suite numbers  
8 	Organization names  
9 	Organization units  
10 	Organizations sub units  
11 	Profession of occupation  
12 	Reserved for future  
13 	Reserved  for future  
14 	Reserved for future  
15 	Reserved for future  
16 	Reserved for future 
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Example 1 

The first example of the use of the above addressing scheme will be a datacast 
to all the engineers in the region where the first letter of the postal cade is K, that 
is, in the region around Ottawa. For this example we will assume that a directory 
of professions has been set up and engineers (all) have been assigned the 
number 5024 (decimal) 

The address information bytes would be as follows: 

Address 	 Postal Code 	 Profession 
Structure 

Byte 	1 	2 	1 23 	4 	5 	6 	7 	12 	3 
Position 

Byte 	128 	64 	6 	K 	* 	* 	* 	* 	* 	2 	16 	28 
Value*  

Byte Values are shown in decimal or as ASCII characters. 

The above example would take 12 address bytes which is quite economical. Note 
that the use of the address structure bytes eliminates the need to include all the 
bytes for all the possible attributes. 

Example 2 

The second datacast example is to all receivers at XYZ company anywhere in 
broadcast area of the datacast signal. We will assume that a registry of 
companies has been set up and company XYZ has been assigned the number 
207. 

Address 	Company 
Structure 	Names 

Byte 	1 	2 	1 
Position 

Byte 	1 	 1 	207 
Value*  

Byte Values are shown in decimal or as ASCII characters. 

The above example takes only 4 bytes of addressing information. 
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Example 3 

This example is a datacast to single site of company XYZ. In this case, company 
XYZ has only one site within postal code K2J 3Z8. It is, therefore, uniquely 
identified. This is an unusual requirement for datacasting since point to point 
would usually be handled via the switched telephone or packet switched networks. 

The address information bytes would be as follows 

Address 	 Postal Code 	 Company 

Structure 	 Names 

Byte 	1 	2 	1 	2 	3 	4 	5 	67 	1 	2 
Position 

Byte 	129 	0 	6 	K 	2 	J 	3 	Z 	8 	1 	207 
Value*  

Byte Values are shown in decimal or as ASCII characters. 

The above example would take 11 address bytes. 

This addressing scheme will require some processing of the signal at the receive 
site. However, given the capability of microprocessors now available this would 
not be costly and in fact could be cheaper than the use of switches for simple 
addressing schemes. 

This addressing scheme can also be extremely efficient in the number of bytes 
used for addressing overhead. Only the number of bytes required by the situation 
are used. 

DATACASTING USING THE VERTICAL BLANKING INTERVAL (VBI) 

For datacasting using the VBI of a television broadcast, the North American Basic 
Teletext Specification (NABTS) is applicable. This standard was developed for 
public reception of a repetitive cycle of information and includes only a minimal 
capability for addressing information to end users. Norpak Corporation have 
adapted NABTS to provide an addressing scheme which is suitable for a range of 
datacasting applications. There is, however, a need to extend the scheme which 
Norpak  have  implemented to meet future needs. 

NABTS ADDRESSING CAPABILITY 

Although NABTS includes only a minimal capability for addressing, it is possible 
to use a combination of the packet address and the record address to provide a 
good capability for addressing. The packet address is normally used to define the 
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type Of service and the record address is normally used for page numbers in the 
cyclic file. By using this existing structure and extending it to cover the 
requirements for datacasting as described in this document it will be possible to 
remain within NABTS. 

PACKET ADDRESS 

These are three hamming encoded bytes which are transmitted in each VBI line 
of information sent. These three bytes provide 4096 different addresses. The 
existing transmit equipment requires that these packet address bytes be set with 
thumbwheel switches on the front panel. This however could be changed so that 
dynamic setting of this address would be possible. 

RECORD ADDRESS 

These are hamming encoded bytes which are transmitted at the head of each 
record. They are sent only once for each record sent. 

The record address consists of 3 hamming encoded bytes with an extension of 6 
hamming encoded bytes. In NABTS, this record address is intended to provide 
a page numbers for the information transmitted within in the repetitive cycle. 
Norpak, however, have adapted this to provide an addressing capability for 
datacasting services. 

The record address provides for a total of 236  or 6.87 * 10 10  addresses. 

COMBINED PACKET AND RECORD ADDRESS 

Note that the record address can be combined with the packet address. This 
would provide for a total of 248  or 2.8 * 10 1 4  addresses. 

The total addressing available under NABTS is, therefore, probably adequate for 
some time into the future. However, if datacasting expands to cover requirements 
to send information to many ,  different groups at diverse geographic locations a 
more flexible addressing scheme is required. 

CONCLUSIONS 

This is only a very brief discussion of the this topic. It has been prepared to 
stimulate interest in the above subject and to facilitate discussion. Following initial 
reaction to this proposal for a datacasting addressing scheme further work will be 
done. 

Please call or send your comments on this document to me at the address of 
telephone numbers at the beginning of this article. 
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SYMPOSIUM DELEGATES 

J. H. Alexander Atmospheric Environment Service 	 4905 Dufferin St 
Downsview, Ont 

Ruth Armstrong-Brown PBS National Datacast 	 1320 Braddock Place 
Alexandria, VA 

Neville Ashworth 	Viewfacts 

Nancy Askinis 	Royal Bank 

Jean-Claude Asselin 	Radio-Canada 

Michel Augustin 	Hydro-Quebec 

lan Bain 	 Thornmark Capital Corp 

Roily Bamford 	Royal Bank 

Lame  Basset 	CIBC 

Brian Beaton 	Wahsa Distance Education Centre 

Michelle Beck 	Telesat Canada 

Mark Beggs 	 Novanet Communications Limited 

Bob BeIlec 	 Telesat Canada 

M. Berinzon 	 Min. of Transportation 

Dennis Billard 	Telesat Canada 

Edward Bogdanowicz 	lmagineering Limited 

Robert Boggs 	World WeatherWatch 

Bhupinder (Pip) Bola 	CFMT - Channel 47 

875 Don Mills Road 
Toronto, Ont 

315 Front St W 
Toronto, Ont 

1400 Rene-Levesque Blvd E 
Montreal, PQ 

P.O. Box 10,000 
Montreal, PQ 

22 St. Clair Ave E. 
Toronto, Ont 

315 Front Street W 
Toronto, Ont 

750 Lawerence Ave W 
North York, Ont 

Box 1419, 16 Fourth Ave 
Sioux Lookout, Ont 

1601 Telesat Court 
Gloucester, Ont 

1340 Philip Murray Ave 
Oshawa, Ont 

100 Sheppard Ave E 
North York, Ont 

1201 Wilson Ave 
Downsview, Ont 

100 Sheppard Ave E # 800 
Toronto, Ont 

95 Barber Green Rd #112 
Toronto, Ont 

401 Bentley St., Unit 4 
Markham, Ont 

545 Lakeshore Blvd W 
Toronto, Ont 
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Diane Boland 	Treasury Board Secretariat 	 L'Esplanade Laurier 
Ottawa, Ont 

Robert Bolger 	Consultant 	 88 North Bell Road 
Willowdale, Ont 

Jeff Bond 	 Ministry of Culture & Communications 	77 Bloor St W 
Toronto, Ont 

Dick Bondy 	 Telesat Canada 	 1601 Telesat Court 
Gloucester, Ont 

Jean Guy Bosse 	Muse 9 Inc 	 401 King Edward Ave. 
Ottawa, Ont 

Joe Brenner 	 CAP Communications 	 864 King St. West 
Kitchener, Ont 

Alain Breton 	 S.M.I.S 	 2500 University Blvd 
Sherbrooke, Pq 

John Brown 	 Robert Boson  Inc 	 6811 Century Ave. 
Mississauga, Ont 

D. Cameron 	 Noranda Enterprise Limited 	 90 Sparks St 
Ottawa, Ont 

Frank Campbell 	Hudson's Bay Co 	 698 Lawerence Ave 
Toronto, Ont 

Peter Carayannakis 	Ontario Hydro 	 700 University Avenue 
Toronto, Ont 

James Carruthers 	Norpak Corporation 	 10 Hearst Way 
Kanata, Ont 

Anthony Caruso 	CBC - EHQ Engineering 	 7925 Cote St. Luc 
Montreal, Que 

E. Ryerson Case 	Min. of Transportation 	 1201 Wilson Ave 
Downsview, Ont 

Paul Chardentier 	Ministry of Consumer & Commercial Relations 320 Front St W 
Toronto, Ont 

Vincent Chiarelli 	Ministry of Municipal Affairs 	 777 Bay Street 
Toronto, Ont 

Peter Chislett 	Bank of Montreal 	 P.O. Box 7000 
Agincourt, Ont 

Dan Chong 	 GSA Consulting Group Inc. 	 266 Adelaide St W 
Toronto, Ont 

Mario Circelli 	CHRW 94.7 FM 	 Room 222, U.C.C, U.W.O. 
London, Ont 
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Ron Duncan 	Royal Bank 315 Front St W 
Toronto, Ont 

Stan Cohen 	 Ministry of Culture & Communications 	77 Bloor St W 
Toronto, Ont 

Hazen S. Colbert 	Bank of Nova Scotia 	 44 King Street W 
Toronto, Ont 

Leon Collins 	Ontario Hydro • 	 777 Bay Street 
Toronto, Ontario 

Brian Commerford 	Royal Bank 	 315 Front St W 
Toronto, Ont 

Geoff Crellin 	CIBC 	 750 Lawerence Ave W 
Toronto, Ont 

Ron Daligadu 	World Weatherwatch 	 401 Bentley St. 
Markham, Ont 

Patrick Daly 	 Royal Bank 	 315 Front St W 
Toronto, Ont 

' Peter T. Davis 	Office of the Provincial Auditor 	 20 Dundas St. W 
Toronto, Ont 

John Dawson 	Coopers & Lybrand 	 5160 Yonge St 
Toronto, Ont 

Raymond Descout 	CWARC - Communications Canada 	1575 Chomedey Blvd 
Laval, PQ 

— 
Vaughn Dragland 	CTV Television 	 42 Charles St E 

Toronto, Ont 

John Drew 	 CIBC 	 750 Lawrence Avenue West 
Toronto, Ont 

Mary Dunbar TD Bank 	 P.O. Box 1 TD Centre 
Toronto, Ont 

Robert De La Durantaye Cancom 	 50 Burnhamthorpe Rd. W 
Mississauga, Ont 

• Mike Edwards 

Edward Fenwick 

Stephen Fischer 

Joan Francuz  

Computing Canada 

Telesat Canada 

Skydata 

Ontario Science Centre 

2005 Sheppard Ave E. 
Willowdale, Ont 

1601 Telesat Court 
Gloucester, Ont 

7780 Technology Dr. 
W. Melbourne, FI. 

770 Don Mills Road 
Toronto Ontario 
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Gaston Freihette 	Radio-Quebec 

Gary Fung 	 Royal Bank 

Murray Fyfe 	 Department of Communications 

Brian Gaston 	 Ministry of Transportation 

Martin Geffen 	GSA Consulting Group Inc. 

Patrick Gilbert 	DTI 

Amir Gileani 	 Gi Ilex 

Shamim Gillani 	Ministry of Health Supply & Services 

Bernard Gingras 	Gingras and Associates 

Brian Gordon 	Min. of Culture & Communications 

Barry Grant 	 Telesat Canada 

Donald Greer 	Sherbank Communications Corp 

Stephen Gretton 	Ministry of the Solicitor General 

S. Guerbilsky 	Muse 9 Inc 

Michele Gull ler. 	Communications Canada 

Jean Guillermin 	Adete S.A. 

Kenneth E. Hancock 	Lapp-Hancock Assoc. Ltd. 

Brian Hickey 	Bank of Montreal 

Ghassan Hijazi 	Telesat Canada 

800 rue Fullum 
Montreal, PO 

315 Front St W 
Toronto, Ont 

300 Slater Street 
Ottawa, Ont 

1201 Wilson Ave 
Downsview, Ont 

266 Adelaide St W 
Toronto, Ont 

2055 rue Peel 
Montreal, PQ 

American Inst. Islamic St. 
Toronto, Ont 

4-15 Overlea Blvd 
Toronto, Ont 

479 Avalon Place 
Ottawa, Ont 	. 

77 Bloor St W. 
Toronto, Ont 

1601 Court 
Gloucester, Ont 

2203 Dunwin Dr 
Mississauga, Ont 

76 College St. 
Toronto, Ont 

401 King Edward Ave. 
Ottawa, Ont 

3701 Carling Ave 
Ottawa, Ont 

21 rue de la Vanue 
Montrouge, France 

904-280 Albert St 
Ottawa, Ont 

4100 Gordon Baker Rd 
Scarborough, Ont 

1601 Telesat Court 
Gloucester, Ont 
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Eddy Hill 	 Radio-Quebec 

Dave Holtz 	 Royal Bank 

George Hopkins 	Bank of Montreal 

Lorne Norwood 	NGL Consulting Group 

Douglas Huegel 	AIS Infornetics 

David Hunter 	CTV Television 

John Jacobi 	 Optim Corporation 

Mitch St. Jacques 	Department of Communications 

Alain JaneIle 	Imptex Communications 

W. E. Jarmain 	Novanet 

RayneId Jenkins 	CF Cable TV Inc 

Steve Jones 	 Ministry of Government Services «  

Gordon Kaiser 	Cue Network Corporation 

Michael S. Keefe 	Department of Communications 

Brian Kennedy 	SceneII Corp 

Ted Kerr 	 Packet Communications Ltd 

Ken Kirchner 	Ministry of Transportation 

Frank Konzelman 	Ministry of Government Services 

Peter Laidlaw 	lmagineering Limited 

800 rue Fullum 
Montreal, PO 

315 Front St W 
Toronto, Ont 

1 First Canadian Place 
Toronto, Ont 

280 Albert St. 
Ottawa, Ont 

970 McEachan 
Montreal, PQ 

42 Charles St E 
Toronto, Ont 

20 Victoria St. 
Toronto, Ont 

55 St. Clair Ave E 
Toronto, Ont 

2055 Peel St. 
Montreal, PQ 

1340 Phillip Murray Ave 
Oshawa, Ont 

405 Ogilby Ave 200 
Montreal, PQ 

155 University Ave 
Toronto, Ont 

260 Richmond St. W 
Toronto, Ont 

55 St. Clair Ave E 
Toronto, Ont 

100 Adelaide St W. 
Toronto, Ont 

98 Waverly Rd. 
Toronto, Ont 

1201 Wilson Ave 
Toronto, Ont 

49 Place D'Armes 
Kingston, Ont 

95 Barber Greene Rd. 
Toronto, Ont 
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Gord Langdon 	Rogers Engineering 	 853 York Mills Road 
Don Mills, Ont 

Chris G LaPine 	C.H.S.N 	 1400 Castlefield Ave 
Toronto, Ont 

Edward Lau 	 Ministry of the Solicitor General 	 76 College St 
Toronto, Ont 

Jean-Pierre Lauzon 	DTI 	 2055 rue Peel 
Montreal, PQ 

Lindroy Lecky 	Telesat Canada Inc 	 60 Yonge St 
Toronto, Ont 

Claude W. Lewis 	Canadian Satellite Communications (Cancom) 50 Burnhamthorpe Rd. W 
Mississauga, Ont 

Darren Linaker 	Gov't of NWT 	 Box 7 
Fort Smith, NWT 

Philippe Mabilleau 	CWARC - Communications Canada 	1575 Chomedey Blvd 
Laval, PQ 

Alex MacGregor 	TVOntario 	 2180 Yonge Street 
Toronto, Ont • 

David MacKinnon 	Meteomedia 	 1755 Rene-Levesque Blvd East 
Montreal, PQ 

Mort MacTavish 	Royal Bank 	 315 Front St W 
Toronto, Ont 

Morteza Mahjour 	Royal Bank 	 315 Front St W 
Toronto, Ont 

J. Patrick Mallalieu 	Ministry of Government Services 	 155 University Avenue 
Toronto, Ont 

Michael Manson 	Telesat Canada 	 1601 Telesat 
Gloucester, Ont 

Roy Marsh 	 Department of Communications 	 P.O.. Box 11490, Station H 
Ottawa, Ont 

Mickey Marshall 	CKY TV 	 CKY Building, Polo Park 
Winnipeg, Man 

Steve Martak 	CFMT - Channel 47 	 545 Lakeshore Blvd W 
Toronto, Ont 

Christian Martin 	DTI 	 2055 rue Peel 
Montreal, PQ 

Ted McClelland 	Norpak 	 10 Hearst Way 
Kanata, Ont 
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Margaret McGrory 	The Toronto Star 	 1 '(ange Street 
Toronto, Ontario 

Jean McNulty 	Min. of Culture & Communications 	 77 Bloor St. W 
Toronto, Ont 

Max Melnyk 	 Department of Communications 	 1852-300 Slater Street 
Ottawa, Ont 

Jim Mercer 	 CHCH-TV 	 163 Jackson St. W 
Hamilton, Ont ' 

Rene-Jean Mercier 	Canadian Broadcasting Corp 	 1400 Rene-Levesque Blvd East 
Montreal, PQ 

Barry Middlebrook 	CANCOM 	 1000-50 Burnhamthorpe Rd. W 
Mississauga, Ont 

Peeter Millistver 	Canada Post Corporation 	 Station 814 
Ottawa, Ont 

Noel Moore 	 Scriptonics 	 Greenbush 
Addison, Ont 

Anne Morrison 	Petro-Canada 	 5140 Yonge St 
North York, Ont 

Michael Neary 	York Centre Corporation 	 350 Harry Walker Parkway 
Newmarket, Ont 

David Nicholas 	Ministry of Government Services 	 155 University Avenue 
Toronto, Ont 

Marvin Nolan 	CBC EHQ 	 7925 Cote St Luc Rd 
Montreal, PQ 

Don Osborne 	Telerate Canada 	 60 Yonge Street 
Toronto, Ont 

Gerry Ostrowski 	Norpak 	 10 Hearst Way 
Kanata, Ont 

W. E. Palmer 	Ontario Hydro 	 5775 Yonge Street 
North York, Ont 

Malcolm Parr 	CIBC 	 750 Lawerence Ave W 
North York, Ont 

. Pierre Pelletier 	Cablenet Limited & Cogeco Telecom 	1 Place Ville Marie 
Montreal, Quebec 

Lan NgHiem - phu 	Ministry of Culture & Communications 	77 Bloor St W 
Toronto, Ont 

Jamuz Ploski 	Ontario Hydro 	 700 University Ave 
Toronto, Ont 
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Mike Pocock 	Cableshare Inc. 	 20 Enterprise Dr. 
London, Ont 

Stephen Pozgaj 	Digital Media Networks Corporation 	 163 Queen St. E. 
Toronto, Ont 

Julia Ranieri 	Ministry of Culture & Communications 	77 Bloor St W. 
Toronto, Ont 

Ted Richardson 	CIBC 	 Commerce Court Stn 
Toronto, Ont 

Wallace A. Robert 	ATV 	 2885 Robie Street 
Halifax, NS 

Les Routledge 	NGL Consulting Group 	 280 Albert St. 
Ottawa, Ont 

Cory Royal 	 Telesat Canada 	 407 2nd St. S. W. 
Calgary, AB 

George Rudzitis 	Ministry of Community and Social Services 	5140 Yonge Street 
North York, Ont 

Charles Rust 	Ministry of Transportation 	 1201 Wilson Ave 
Downsview, Ont 

Alan Rutherford 	Global Television Network 	 81 Barber Greene Rd 
Don Mills, Ont 

Lewis G. Scott 	Department of Communications 	 P.O. Box 11490, Station H 
Ottawa, Ont 

Sherman Siew 	Royal Bank 	 315 Front St W 
Toronto, Ont 

Peter Sisam 	 CTV Television Network 	 42 Charles St E 
Toronto, Ont 

Susan Skinner 	CTV 	 42 Charles St E 
Toronto, Ont 

Bill Somervilli 	Legislative Assembly 	 Queen's Park 
Toronto, Ont 

David Spurr 	 Telesat Canada 	 1601 Telesat Court 
Gloucester, Ont 

Stan Squires 	Ministry of Culture & Communications 	77 Bloor St W 
Toronto, Ont 

Byron Stevens 	The Planet Today 	 350 Harry Walker Parkway 
Newmarket, Ont 

Sinclair M Stevens 	The Planet Today 	 350 Harry Walker Parkway 
Newmarket, Ont 
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Merv Stevens 	Min. of Culture & Communications 

Ron Stier 	 Telesat Canada 

Gary Strickler 	Sherbank Communications Corp 

Allan Swartz 	Coopers and Lybrand 

Vivek Swarup 	Ministry of Health 

Peter Szpakowski 	Northern Telecom 

Michael Taylor 	Novanet Communications 

John Thomas 	AES (DOE) 

Jean Thomas 	Rogers Cablesystems 

Robert Trimbee 	Rogers Network Services 

Rudi Turi 	 Telesat Canada 

Andre de Verteuil 	Viewfacts 

Jackson Wany 	Min. of Transportation 

Bob Wardrop 	Digital Media Networks Corporation 

Russell Welsh 	Viewfacts 

Ben A. Wilke 	Power Broadcasting Inc 

Bryn Williams 	Bank of Montreal 

Joe Wilson 	 Talco Telecommunications Corp 

John Wilson 	 Comlink Systems Inc 

77 Bloor St W 
Toronto, Ont 

100 Sheppard Ave E 
North York, Ont 

2203 Dunwin Dr 
Mississauga, Ont 

5160 Yonge Street 
Toronto, Ont 

15  Ove rlea Blvd 
Toronto, Ont 

8200 Dixie Road 
Brampton, Ont 

1340 Phillip Murray Ave 
Oshawa, Ont 

700-1200 W 73 Ave 
Vancouver, BC 

1 Valleybrook Dr 
Don Mills, Ont 

853 York Mills Rd 
Don Mills, Ont 

100 Sheppard Ave E 
North York, Ont 

875 Don Mills Rd 
Toronto, Ont 

1201 Wilson Ave 
Downsview, Ont 

163 Queen Street E 
Toronto, Ont 

875 Don Mills Rd 
Toronto, Ont 

1925 Television Rd 
Peterborough, Ont 

4100 Gordon Baker Road 
Scarborough, Ont 

P.O. Box 3396 
Cobden, Ont 

1350 Thornton Rd S 
Oshawa, Ont 
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Donald Witzel 

Dennis Wong 

Colin Wright 

Karl Yang 

Randy Zedic 

Novanet Communications Limited 

Ministiy of the Solicitor General 

IIS Technologies 

Department of Communications 

Novanet Communications 

1340 Philip Murray Ave 
Oshawa, Ont 

76 College St. 
Toronto, Ont 

900-155 Queen St 
Ottawa, Ont 

55 St. Clair Ave E 
Toronto, Ont 

1340 Phillip Murray Ave 
Oshawa, Ont 
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