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ABSTRACT

THE ADVERTISER'S PLACE IN

THE EVOLUTION OF VIDEOTEX

By

Mark Christopher Lockhart

To date, most of the literature covering the field of
videotex has not been comprehensive work. In addition, very
little has been written about the place advertising will
take in the introduction of this new technology. The thesis
objective was to put together a review of the present
situation surrounding videotex, including a 1look at the
technology , the services, legal issues advertisers must face
and where advertising will fit into videotex. Also, a mail
survey, sent to 99 advertisers with videotex experience, was
conducted to uncover the objectives, goals, strategies and

plans advertisers have used with videotex. Basically,






advertisers were experimenting with different approaches to
videotex advertising, but increasing product awareness,
product knowledge and sales were the main goals.
advertisers were primarily interested in two things: seeing
videotex gain at 1least a penetration 1level greater than
twenty percent and proof that users will access a system

frequently.
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Chapter 1

INTRODUCTION

There is an anonymous saying that is appropriate for
the current state of videotex participation with regards to

U.S. corporations:

There are three types of companies. Those who make
things happen. Those who watch things happen. Those

who wonder what happened.

A few organizations are in the avant-garde of the emerging
videotex technology, meticulously searching for the keys to
unlock its acceptance and concurrent profits. Members of
this elite group include Sears Roebuck & Co., AT&T, Keycom
Electronic Publishing, Times-Mirror, Knight-Ridder and Cox
Cable Communications. Many other organizations have also
invested a great deal of time and money into experimentation
of videotex and related data communication technologies.
Then, there are those organizations who are standing back
surveying videotex's evolution, but withholding from any

involvement until the 1level of 1risk is significantly






reduced. Lastly, there are those companies, the majority of
corporate America, which are naive to the existence of

videotex and who could suffer because of it.

The major problem that has limited the introduction of
videotex can best be described as a triangular
"chicken-or-the-egg" syndrome. Hardware manufacturers want
an established mass market before they commit resources to
mass production and its resulting economies of scale and
lower unit prices. Meanwhile, potential consumers cannot
justify the high cost of equipment and services, especially
in light of their lack of knowledge about videotex, so few
have subscribed to available services. Consequently, the
advertisers who could help underwrite the cost of videotex
are wary about committing themselves to this new medium
which they consider technically inferior and suffering from
both an unidentifiable market and a lack of acceptance from

consumers.

My hypothesis is that it will take the commitment of
advertisers, along with that of manufacturers and system
operators, to break the syndrome and begin the next
evolutionary step of full-scale introduction. However, I
believe that the commitment of most importance is that of
the advertisers. As with any other medium that relies on

reaching a large percentage of America, videotex will need
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the dollars advertising can generate to become cost
efficient for consumers. Therefore, the focal point of my
primary research was on uncovering the desires and needs of
advertisers who have experience with advertising on videotex
systems. My objective was to survey advertisers with

experience advertising on videotex systems and find out what

Preatiin

i they were trying to accomplish via videotex, at what costs,
and on what time schedule; then, come to some conclusions
; which could benefit everyone involved in the technology of

videotex.

However, because little is known about videotex and the
path its evolution will take, it is important to keep an
open mind when reading this thesis. There are two reasons
for my pursuing the thesis: to discover the needs of
advertisers and to provide a review of the issues which
other people can use to gain a better overall perspective of
how videotex will evolve and what to expect from advertising
on videotex. It is hoped that someone will begin where this
thesis leaves off and pursue further the direction and form
advertising on videotex will take. Contained within the
structure of this thesis are chapters examining the current
state of videotex technology, consumer acceptance of various
services that can be provided, a brief 1look at key legal
issues advertisers should consider and a look at videotex

advertising.



One last point to be made is that videotex is only one
of the new electronic media technologies. While videotex
will not be the first new technology related medium to
diffuse through our society, it has the potential to create
the greatest change. However, to gain a complete
understanding of the changing world of media related
technology, it would be necessary to investigate
subscription television (STV), low-power television (LPTV),
satellite master antenna service (SMATV), cable television
and cable's data communication potential, direct broadcast
satellites (DBS), videocassettes and videodiscs, multi-point
distribution services (MDS), the diffusion of personal
computers, along with the impact these technologies have on
presently available media. It would also be helpful to
investigate the impact of advances in communication
technologies: fiber optics, data compression techniques and

switching networks.
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Chapter 1II
VIDEOTEX TECHNOLOGY

Videotex 1is the term used to describe the user
controlled one or two-way delivery of digitally encoded text
and graphic information from a database to subscribing
customers. Basically, there are three media over which
videotex information can be transmitted to its audience:
over-the-air broadcast signals (teletext), either fiber
optic or coaxial cable lines (cable text--not to be confused
with cabletext which 1is an alphénumeric scrolling news
service) and through either twisted pair or fiber optic

phone lines (phone text).

Teletext 1is a one-way transmission of information
delivered in the vertical blanking interval (VBI). of regular
over-the-air television broadcast signals. However, FM
radio frequencies, satellite or microwave transmissions and
cable are alternative media that can be used for delivery.
The teletext information is multiplexed into the VBI at the

broadcast's point of origination, and therefore, requires

5



users to possess a decoder to receive, extract and store the
various messages until called up to be viewed on the
screen. Due to the 1limited capacity of the VBI, only a
small number of information pages can be offered at one

time, and transmission speeds are relatively slow.

Cable text and phone text are better known as
viewdata.} Viewdata is the two-way, fully interactive,
communication system which enables users to access a
potentially unlimited number of information pages and a wide
range of electronic services. Viewdata services include
information retrieval, transactional capabilities,
messaging, computing and telemonitoring, all of which
require a keyboard or numeric keypad to send request

commands for services to the database computer.

It is best to compare the various forms of videotex
along a continuum (Talarzyk and Widing, 1982) based on a

number of variables (Figure 1):

frequency of updating necessary

- number of services offered

- database and transmission capacity

- mode of transmission
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speed of transmission

sophistication of services provided

system operator control versus user control

degree of behavior or life style change required

cost to user, system operator and information provider

degree of user sophistication required

degree of hardware and software sophistication

level of interaction

system configuration: type of database

searching technique required

standards used in display of information

billing procedures
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---Frequent Updates-=-=--==--cemceecncnncnec——- Limited Updates---
--=Limited Pages/High Frequency------- Many Pages/Low Frequency---
---Mass Audience---=-----c-sscmccncnnee e Targeted Audience---
--=-Summary Information------————c—eee-- Specialized Information---
---Little Behavior Change-=—-—--—=—=—==—-—c—c——- Large Behavior Change---
—--Low User Cost=-—===------c-omormm e e e High User Cost---
—-=Simple Search-=——-———--—cmrmm e Complex Search---
-==|====] Teletext |----|----|---=|---=|----]| Viewdata |----|----

Scrolling Boxing Keypad Floppy System System
Demanded Storage Dependent Independent

Keypad Smart
Overlay Full-Channel Terminal
Touch-Tone System Dependent

Dumb/Smart Terminal
FIGURE 1. Continuum of Videotex Systems and Variables

(Adapted from Wayne Talarzyk and Robert Widing's, "Introduction
to and Issues with Videotex: Implications for Marketing," p. 6.)



Teletext

Teletext had its Dbeginnings in 1976 with the
introduction of the Prestel system by the British Post
Office. The British Broadcasting Corporation (BBC) and the
Independent Broadcasting Authority (IBA) next developed
their respective Ceefax and Oracle teletext systems. Today,
many more teletext systems are 1in existence: Antiope,
Keyfax, Telidon, CBS's Extravision, NBC, National Captioning
Institute's closed-captioning, Dow Jones, Rueters and Time

Inc. to name a few.

Teletext will undoubtedly be the first of the videotex
technologies to have an impact within the U.S. marketplace.
However, marketers will first have to discover how to use
this medium to their advantage. Teletext's basic value will
be in providing updates of rapidly changing information to
the business sector and to consumers to a 1lessor degree.
The major advantages of teletext are its low operations and
equipment costs for both subscribers and system operators.
Also, it allows for browsing a'la newspaper reading (which
people seem to enjoy) and teletext is easy for users to

understand and operate.
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It is vitally important for advertisers and businesses
to be knowledgeable about the various types of teletext
available today, as outlined in Figure 1. The lack of an
internationally agreed upon standard means that either the
North American Teletext Broadcast Standard (NATBS) or the
World System Teletext (WST) standard could be used by a
system operator to transmit teletext messages (Danna, 1981;
"Still +tugging and pulling on teletext"™, 1982, Gordon,
1983) . There is also a need to be knowledgeable about the
difference between teletext and viewdata. The Dbasic

differences are as follows:

1. Teletext is generally broadcast over air waves on the
Vertical Blanking Interval (VBI), although cable, FM radio,
direct broadcast satellite or multi-point distribution

services can be used.

2. Teletext systems usually have a limited database because
the information is transmitted in cycles, so a 1large
database would adversely affect response times and the type

of search procedure used (larger means more complex).

3. Database sizes can range from 150 frames for VBI
teletext to around 10,000 for full-channel teletext, while
viewdata databases can range upwards to 100,000 frames or

more.
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4. Teletext characters are generally alpha-mosaic, though

Telidon, PLP and Antiope use alpha-geometric characters.

5. Information transmitted over a teletext service is of
the nature where there are many (greater than 100)
simultaneous requests and a need of frequent updating (30 or

more times per month).

6. Users cannot gain accesss to a "gateway"--a
system—-independent database linked to the videotex computer
by some communication medium--through a teletext service

(Alber, 1982).

Scrolling Teletext

Another name for scrolling teletext is cabletext.
Information is continually cycled over and over from the
bottom to the top of the display screen, giving viewers
about one second to read each line. Viewers have no control
over the transmission of information. A full channel is
used to transmit and display the information, so there is no
need for a decoder to receive this form of teletext. The
typical content is news, sports and weather briefs. For

many of the cable systems that use scrolling teletext, the
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news is more localized in content.

Overlay Teletext

When a viewer wishes to catch up on the news of the day
he can flip a switch on his teletext decoder and have
information flow across the bottom of the display screen.
An example familiar to most everyone would be the "weather
watches®™ that are horizontally scrolled across the TV screen
during bad weather. There is no interruption of the regular
programming except for the message at the bottom third of
the screen. As with scrolling, viewers can only watch the

text and not interact.

The potential for overlay teletext usage will most
likely be greatest during commercials. Rather than flipping
through various channels to find desireable programs while a
commercial is broadcast, viewers may opt to catch up on the
latest headlines. Again, localized news will probably
account for the greatest percentage of content on overlay
systems, but there is also a growing need for up to the

minute financial information.
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Boxing Teletext

Boxing 1is similar to overlay teletext except that
messages are scrolled through a rectangle box which blankets
a small portion of the display screen. Again, normal
programming is not entirely interrupted. One interesting
capability of both boxing and overlay teletext is that the
system can be overridden from the headend (open captioning)
to allow emergency information to be displayed without
viewer commands. Cox Cable Communications offers this
service as an option on its security service package. This
is a very beneficial attribute for aphasics and the hearing
impaired who normally cannot process or hear audio

broadcasted warnings or messages.

Closed-captioning, which provides printed dialogue for
the hearing impaired, has been the most common use of boxing
teletext in the United States. Approximately 55,000
closed-captioning decoders have been placed in service to
date and this figure could grow upwards to sixteen million
as cable operators become involved in providing the
decoders. However, as with other videotex services, the

need for costly decoders has slowed the penetration of this
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service.

Full-Channel Teletext

Instead of transmitting information in the VBI of a
broadcast signal, information can be delivered by phone
lines, coaxial cable, direct broadcast satellite or even
microwave. One entire channel is dedicated to providing
full-channel teletext which means that cable or satellite
services will be the primary media used to deliver it. This
does present some channel availability problems for both the
small cable system operator and subscribers to DBS and STV

who have a limited channel capacity.

Keypad demanded, touch-tone and floppy storage teletext
are full-channel systems which help to alleviate the problem
of a teletext database size and VBI broadcasted teletext.
Also, with these types of teletext it becomes possible for
the user to store information in their personal computer, or
on hard copy via a printer, for wuse at their own

convenience.
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Keypad Demanded Teletext

Keypad demanded teletext gives control over information
access to the user. A numeric keypad allows users to call
up the specific information they desire. Again, a decoder
is necessary, and an activated decoder will substitute
teletext service for the regular programming or require
switching to a specially designated teletext channel. With
the increased user control, it is possible for the database
to be structured to provide greater amounts of information:
news, advertisements, restaurant and entertainment guides,
public transportation schedules, shopping and more.
Therefore, keypad demanded teletext offers greater utility
to subscribers, along with better opportunities for

advertisers and public servants.

The depth of coverage of teletext news still does not
compare to what is possible with viewdata or newspapers;
yet, the expected cost will be better suited to the pocket
books of consumers. Another limitation of present systems
is the lack of available memory in decoders to store the
teletext pages. The end result is that subscribers have to
wait for each page to be individually transmitted from the

headend rather than having all the requested information
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delivered together in digitized packets and available
immediately wupon request. More memory will mean that
information, once requested, can be continually transmitted
so that when the user accesses a series of pages he will
have the pages waiting in the decoder's memory for immediate

display.

Touch-Tone Teletext

Essentially, touch-tone is identical to keypad demanded
teletext. The only difference is in the communication 1link
used. Keypad demanded teletext is delivered via cable,
while touch-tone is delivered via paired copper telephone
lines. However, using a touch-tone phone can prove to be
more difficult. For instance, touch-tone teletext requires
a phone call to the central database and the inputting of a
numeric identification number rather than just switching on
the decoder. Also, touch-tone teletext requires a modem
(which may be less costly than a decoder) and it will tie-up
the home phone line unless an additional line is installed
or the telephony equipment can be upgraded to efficiently
handle separate voice and data communications on the same

line.
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Floppy Storage Teletext

When terminal memory capacities are increased it will
be possible for teletext information to be sent via
satellite or cable to businesses or homes and received,
selected and stored on a floppy disk (or even a
videocassette) by a pre-programmed intelligent terminal.
Information transmitted at 8 Mbits/second would make 30
million pages available per hour, though present storage
technology makes storing this much data an impossibility.
The intelligent terminal would select and store "key worded"
information, such as quotations on certain stock prices or
all stories that are about football. Under this system, the
subscriber can take advantage of off-hour data transmission
rates to make teletext more cost efficient while enjoying

the convenience of viewing the pages at his leisure.

One system that is conceptually the same as floppy
storage teletext is the Dow Jones & Co.'s "Dow Alert" which
sends coded information to radio receivers via satellite.
If the information code matches the desired codes inputted

into the system by the subscriber, then the data is stored
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on a cassette tape to be 1listened to at the user's
convenience. Unfortunately, due to a lack of demand, this

service has been terminated.

The Future Market: Teletext

If system operators can overcome the technology's two
major shortcomings--costly decoders priced at $100 for
built-in decoders to about $200 for set-top decoders
(Tydeman, Lipinski, Adler, Nyhan and Zwimpfer, 1982) and a
lack of agreement on whether NATBS or WST is best--then it
should attract the business sector. Soon after, the mass
market will be attracted, making teletext a profitable

venture.

Most 1likely, either keypad demanded or touch-tone
systems will emerge as the most visible and profitable types
of teletext in the United States. These two systems bridge
the gap between expensive viewdata systems and the more
primitive scroll, overlay and boxing teletext. Also, at
this level of equipment sophistication, it will be possible
to offer a service that 1is significantly better than

anything presently available in the way of information
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retrieval methods, yet not so complex that a great deal of
behavior change or user skill would be required. Moreover,
keypad demanded and touch-tone teletext do not require
excessive waiting times and the ease of use of these systems
will give users control over the service (a psychological
victory of man over machine). Also, these systems will
probably end up being provided free of charge or on a small
monthly charge due to the difficulty of setting up an
accounting system for billing. Lastly, teletext advertising
revenues should more than cover the relatively small
operating costs: equipment maintenance, personnel, rent and

utilities (Stokes, 1980; Trahan, 1981).

Advertising on teletext will 1likely take two general
forms: regular and passive. Regular advertising will
1 resemble that of advertisements 1in magazines only the
emphasis will be on informing viewers about the product, its
benefits and its uses. Very few consumers can be expected
to search out an advertisement unless it can help them in
their purchase decision or product usage. The present lack
of audio capabilities and poor graphics will hamper an
advertiser's attempt to sell or create an image for his

product.

Passive advertising will be nothing more than having

‘logos or slogans appear across part of the teletext
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f display. This form would be most comparable to outdoor
tVadvertising. Those companies interested in paééi&e
Ngdﬁértising will most likely be a sponsor for the specific
"~ information pages that are displayed with their logo. For

1 example, Budweiser might sponsor the sports scoreboard.
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Viewdata

For those businesses and consumers who can afford it,
and understand the ramifications of fast, convenient
information retrieval, transacting, messaging, computing and
telemonitoring, viewdata will be the "wonder service" of the
future. For now, viewdata's standards, costs, system
complexity and problems with human compatibility have
retarded this technology's diffusion into our society. Its
eventual emergence into society should have a profound
impact in the way people interact with other people and
institutions. However, any attempt to predict the precise
impact viewdata will have upon society at this time would be

only useless conjecture.

There are many different variations of viewdata systems
already in existence, though they all fall within three
general categories: system dependent/keypad (numeric
! terminal) accessed, system dependent/keyboard (alphanumeric
;terminal) accessed and system independent/keyboard
%accessed. Dependency 1is determined by whether system
control is in the hands of the user or the system operator.

Within these three categories, systems can differ on
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standards, database structure, 1log-on procedures, search
procedures, communication link, storage, processing
capability, services offered, the ability to access gateways

and cost.

Two-way terminals are necessary for system independent
videotex, but can be used with system dependent services
too. The two terminals currently used are transponder
terminals and transmitter terminals. Transponder terminals
act as a receiver where the database computer sends
digitally encoded messages to the terminal which are then
acted upon as required. The transponder terminal will only
send messages upstream to the database when it is instructed
to do so by the database computer. Such a system can
effectively service a home requiring telemonitoring, and
with a contention network accesss scheme, can service
information retrieval, transacting, messaging and computing
needs very efficiently. A contention network modifies the
transponder terminal and gives users control over sending

data upstream at their own convenience.

Transmitter terminals are made up of a few digital
chips which continuously send messages to the database
computer. Obviously, such an arrangement 1limits these
terminals to cable system use unless every home can be wired

with a dedicated phone line. The database computer must be
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able to receive, store and act upon the data from every
subscriber simultaneously. While a transmitter terminal
requires greater spectrum space than a transponder terminal
(approximately twice the space), it is cheaper and less

susceptible to jamming and signal ingress on cable systems.

The major difference between viewdata and teletext
systems is that teletext is "polled" every few seconds and
still basically a one-way service, while viewdata is on-line
in a dedicated communication 1link with the database
computer. The QUBE system, owned and operated by Warner
Amex Cable Communications, is considered to be a viewdata
system although user responses are polled. Viewdata 1is
considered to be two-way interactive communication; it is
possible to accomplish information retrieval, transactions,
messaging, computing and telemonitoring over viewdata
systems. Teletext (and systems designed 1like QUBE) are
essentially one-way interactive communication where users
can retrieve information or accomplish transactions
requiring only a numeric input. Telemonitoring may also be

available if cable is the communication link used.
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System Dependent/Keypad Accessed

An RS-232C modem or a decoder is necessary to enable
communication between the wuser and the database for
viewdata. The user either dials up the database with a
touch-tone telephone or switches on his addressable decoder
to gain access onto the system. Once on-line, the user will
need to answer a series of questions designed to guide him
to his desired information. A numeric keypad or a
touch-tone telephone 1is necessary to respond to the
questions. The ultimate control of a system
dependent/keypad accessed service 1is with the system
operator--the user is confined to answering the displayed
questions. The search procedure is similar to that used by
banks in their automatic teller machines (e.g. menu

driven).

The major problem with keypad accessed viewdata is the
time consuming and high error potential of the search
procedures used. Subscribers could be required to answer up
to 15 questions and spend over one minute just to access one
piece of data. However, technological advances can be
expected to alleviate this problem as it has for other more

sophisticated videotex systems.
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These systems are both simple to understand and use,
while being relatively inexpensive. It could be possible
that this type of system will be the most appropriate
viewdata system to introduce given the current 1level of

computing sophistication in the United States.

System Dependent/Keyboard Accessed

The problem of long access timeg is improved upon by a
keyboard accessed system. Usually, a dumb terminal (one
with 1little or no storage or processing capabilities) is
used to input alphanumeric commands, though an intelligent
terminal can also be used. The current growth in personal
computer sales would indicate that intelligent terminals
will be the dominant terminal used in keyboard accessed

videotex systems.

A modem or decoder is also required for access to a
system dependent videotex service. However, the
alphanumeric keyboard allows for keyword searching (see
Database Arrangement) which can eliminate much of the search

task.
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System Independent/Keyboard Accessed

This type of system requires users to own or rent a
personal computer, or some type of intelligent terminal with
a fair amount of memory--at least 4K to be practical, but
40K for geometric displays. A high-resolution monitor is
also necessary. The services that can be provided to
subscribers at this 1level of equipment sophistication are
almost endless. By wusing micro-computers with greater
memory; user  storage, programming and computational
capabilities can be enhanced. However, due to interface
problems, users of system independent viewdata cannot expect
to be able to access system dependent services. The Source
and CompuServe are two presently available timesharing
services who sell access to their mainframe computers and
seemingly endless database of information and services.
These two companies, plus 1iNet (See Videotex System
Organization) and Times Mirror Videotex Services' "Gateway"

test, are the ultimate in videotex systems to date.
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The Future Market: Viewdata

Viewdata should grow 1like the other communication
innovations that have evolved into useful products and
services today (Utterback, 1974). However, it will be many
years before viewdata will gain the sufficient penetration

necessary to be taken seriously as a viable medium.

The major obstacles to be hurdled are cost and a lack
of consumer confidence in computer related technologies.
Yet, both of these problems can be overcome in the
short-run. Once hardware manufacturers have an agreed upon
standard to build their equipment, the U.S. will see an
increasing penetration of terminals on-line with videotex
databases and an increase in the amount of software produced
to enhance viewdata services. The formula for greater
consumer and business acceptance is: a set standard +
compatible hardware + useful software + increased equipment
production + lower equipment costs + advertising

underwriting costs + lower service costs.

Also required will be the active participation of
information providers (IP's) in marketing their information

to customers. ;IP's include advertisers, news services,
I
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newsletters, magazines and any other business that can sell
their product or service via an electronic media.
Participation by IP's cannot be passive, as in Britain; but,
instead 1IP's must inform customers what information 1is

available through advertising in other media.

Information on viewdata can be on just about anything,
as can the services provided, from advertising to
transportation schedules to financial newsletters to the
placing of gambling bets. However, consumers will dictate
which information and services survive, and if a consumer is
unaware of its availability, then he will not seek out the
information or service. It must also be remembered that
consumers will have to change their behavior patterns in
order to accept viewdata--a task that cannot be underrated--
and it is the IP's who have the best chance to initiate this

change by providing innovative and useful services.

Offering a worthy and valuable service that is not a
"me too" service is the only way to gain consumer acceptance
for a product that does require a change in behavior. Of
course, it would be helpful if more data was available on
user demographics and psychographics so IP's could get a
better understanding for the target market of viewdata.
However, privacy laws and various other federal and state

regulations will likely limit the amount of user information
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that can be collected. Trial and error will be the 1likely
way operators and IP's discover which services consumers

will want and pay for.
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Videotex Standards

Unlike the European videotex industry where governments
have dictated the standards, the United States government
has had very little influence on the U.S. videotex market so
far. The government has 1left the evolution of this
technology to the marketplace. The result has been the
cautious development of videotex systems; manufacturers and
system operators have all been reluctant to make a major
commitment because of the possibility that their investment
could be negated by the establishment of a divergent
standard. Therefore, there is a need in the U.S. for
interface compatible equipment and for a method that allows
access to "outside" databases while assuring data security.
Moreover, it would be helpful if systems were made
compatible with both home computers and television sets in

order to reach a greater percentage of households.

The wunderlying purpose of setting standards is to
instill confidence in the technology for everyone involved.
Manufacturers can produce equipment without fear of instant
obsolescence; system operators can construct their systems

and know their investment will not be 1lost overnight;
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consumers can purchase hardware with the knowledge that
their equipment will interface with all databases; and
information providers can safely input their information
knowing that users throughout the country have the ability
to access it. The standard that is set will influence the
availability and quality of services, the cost of equipment,
the complexity of a system and the compatibility of various
equipment and systems. So, the selection of standards is an
important step in the evolution of videotex. Unfortunately,
consumers will have very 1little say in what system is

developed in their community.

The major organizations involved 1in setting the
international videotex standards have been the International
Organization for Standards (ISO) and the International
Telegraph and Telephone Consultative Committee (CCITT).
Standards were needed for both intrasystem (system interface
components) and intersystem (interface between systems)
networks. Some of the objectives set by the ISO and the

CCITT were as follows:1

i. Bloom, L.R., A.G. Hanson, R.F. Linfield, and D.R.
Wortendyke, "VIDEOTEX Systems and Services," Report 80-50
from the National Telecommunications and Information
Administration, October 1980, p. 126.
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- Compatibility of <consumer terminal equipment for

interactive and broadcast videotex.

- Acceptable quality of display reproduction.

- Economical purchase and installation charges.

- International network capabilities (intelligent

gateways-protocols, easily interchangeable codes, data

packets and software).

- Interconnectible features.

- Greater utilization of information services by users.

- Acceptable frame formats.

- 625/525-raster-line conversion (to make European and

American television compatible).

- Terminal identification for billing purposes.

The American National Standards Institute (ANSI) and
the ISO developed the "Reference Model for Open Systems
Interconnection", which consists of seven independent layers

that make up a framework for system standards. Layers 1-4
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