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GUEST EDITORIAL

Keith Beales

Structured Process Improvement

structured process
improvement
works and,
indeed, 1s
necessary for
survival

In common with other former
monopoly telecommunications
providers, BT finds itself subjected to
continuing and growing competition.
It is just one of an increasingly large
number of players, albeit a dominant
one in the UK, in a competitive
market. Moreover, while BT has a lot
of operational experience, it has
monopoly legacy not shared by its
competitors. Such a situation is not
so uncommon in the world of busi-
ness where fleet-of -foot new ven-
tures can often seriously undermine
established and plodding giants.

How then is BT to avoid being
undermined in this way? The key is to
become more like the new ventures
while retaining the advantages of a
corporate major player—in other
words, become more agile while
retaining dependability. Achieving this
means, however, a big transformation
in both culture, technology and
processes. Such transformations have
been achieved in other industries and
companies when driven by intense
competition. In BT this transformation
has been underway and gathering pace
since privatisation.

In a new themed series of articles
for British Telecommunications
Engineering, entitled ‘Structured
Process Improvement’, theories,
principles, tools, methods, techniques
along with practical applications are
described to give illustration of how
elements of this transformation are
taking place. This themed series
builds upon a previous series,
‘Process Management’. However, the
emphasis is now upon guiding
principles for operations and demon-
strating how technology and process
development together can bring
about complementary improvements
in operating costs, improved cus-
tomer service and increased cus-
tomer satisfaction.

The first of these articles, ‘Lean
Operation—The Route to Competi-
tiveness’, on p. 2, introduces some of
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the principles, methods and tech-
niques adopted by businesses
worldwide over the last two decades
in response to intense competition.
Lean methods, whose genesis owes
much to Japan and specifically its
automobile industry, have been the
subject of much interest worldwide
and form a body of recognised best
practice. While the original applica-
tion was to traditional manufactur-
ing industries, increasingly
service-based organisations are
joining the lean revolution.

Future articles will deal with such
topics as customer service measures,
access network planning methods
and tools, customer service teams,
process and resource modelling and
agile production. These articles will
not only illustrate how the particular
projects are contributing to BT's
operational process improvement,
but also how barriers are being
broken down between developers, end
users, customers, process developers
and operational people. In this way,
process improvements are integrated
with technology development and can
thus be truly said to be structured.
Indeed this is a feature of lean
methodology when applied to a
business as a whole.

Finally there is much evidence
from a variety of industries that
structured process improvement
works and, indeed, is necessary for
survival. Automobile manufacturers,
aero-engine producers, automotive
spare-parts suppliers, supermarkets
and many more enterprises have
benefited from the application of
these ideas. In the increasingly
strong competitive environment of
the telecommunications market, BT
too will need to continue to employ
structured process improvement.

Keith Beales

Engineering Manager,

Network Transport Engineering Centre
BT Systems Engineering



STRUCTURED PROCESS IMPROVEMENT

Ray Hooper and Carole Jones

Lean Operations—The Route
to Competitiveness

This article introduces
the concept of lean
operations. It describes a
set of tools and
management practices
which have been
developed within the
manufacturing industry.
The authors believe that
early adoption of such
techniques by BT is
essential for survival in
an increasingly
competitive environment.
The article describes how
teamworking is a
prerequisite for quality
assurance, how new
product development can
be improved through
concurrent engineering,
and how continuous
improvement can flourish
only in a learning

organisation.

Introduction

“The lessons learned by the US
automotive industry in the 1970s and
80s ...are relevant to BT today.’

For fifty years the US automotive
industry enjoyed rapid growth,
dominated by Ford, General Motors
and Chrysler, with little competitive
threat from foreign manufacturers.
In the 1970s, however, the market
was undermined by imports from
Japanese companies, such as Toyota
and Nissan. These competitors,
despite their recent entry into the
market, were able to produce higher
quality cars at lower cost. Moreover,
they were able to bring new models
to market much more rapidly than
their American counterparts. Indeed,
it was the Japanese manufacturers’
rapid response to the 1973 oil crisis,
in producing smaller, more fuel-
efficient cars, that enabled them to
gain a foothold in the American
market. By 1980, imports, mainly
from Japan, accounted for over

28 per cent of the US market!.

The US government’s response
was to impose import restrictions.
The Japanese manufacturers, in
turn, responded by setting up
manufacturing plantsin the US and
forming joint ventures with Ameri-
can manufacturers. This provided an
opportunity for the US manufactur-
ers to examine the working practices
used in Japan which had produced
these extraordinary results. Through-
out the 1980s, the US manufacturers
gradually adopted most of these
principles and techniques, and thus
ensured their own survival.

The situation of the US automotive
manufacturers in the 1970s has many
parallels with the competitive

environment in which BT now
operates. After many years of near-
monopoly, BT is now a player in a
fiercely competitive market. For
example, OFTEL expects that BT’s
share of residential exchange lines
will fall from 91 per cent at the end of
1996 to 70 per cent by the year 20002
In their book The Lean Communica-
tions Provider?, Adams and Willetts
suggest that communications provid-
ers must adapt in a similar manner to
automotive manufacturers if they are
to survive. The lessons learned by the
US automotive industry in the 1970s
and 1980s are therefore relevant to
BT today.

This article describes some of the
lean operations and production
management techniques, developed
largely by Japanese automotive
manufacturers, and more recently
adopted by a wide range of other
industries throughout the world. It is
based on research drawn from
published case studies of both
manufacturing and service indus-
tries. This research work was being
carried out under the guidance of the
Production Design Team in
NetworkBT in ajoint programme
with Systems Engineering to bring
world’s best practice in production
engineering and management to BT.
The article indicates what the
adoption of these practices might
mean for a future lean BT.

Evolution of Manufacturing
Production Systems

Lean practice or production is a stage
in the evolution of manufacturing
techniques. Figure 1 charts, histori-
cally, the progress of production
methods for the automotive industry.
This evolution is mirrored in other
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Figure 1—The evolution of manufac-
turing techniques

industries, both manufacturing and
service. The concept of lean produc-
tion, as applied in the automotive
industry, is described in a landmark
study The Machine That Changed
The World!.

Prior to World War 1, automobiles
were made using craft methods,
usually to individual customer
requirements. This craft industry
employed highly skilled workers,
utilised simple flexible tools and
made products one at a time. There
was little standardisation. Much of
this industry was based in Europe.

After World War 1, Henry Ford, in
the USA, consolidated the moves
towards mass production that he had
begun with the introduction of the
Model T in 1908 and the moving
assembly line in 1913. The scientific
management theories of Frederick
Taylor brought about the distinction
between thinkers (management) and
doers (workers) during this time. Mass
production methods are characterised
by unskilled or semi-skilled workers
tending expensive single-purpose
machines, producing highly standard-
ised product in huge volumes.

After World War 2, the Japanese
began their recovery and rise as an
economic power. Japanese industry
could not afford the huge capital
investment of mass production and,
moreover, Japanese engineers
regarded it as wasteful of materials
and labour. Lean production methods
were therefore developed as an
alternative. Lean production is
characterised by multi-skilled
workers, tending flexible automated
machines, producing products in high
volume with a high degree of variety.

The current trend is to move
beyond the lean phase into an agile
phase. Agility comprises all the
characteristics of lean production
combined with the following four
basic principles:

@ products are solutions to custom-
ers’ individual problems,

@ virtual organisations are formed
where products are brought to

STRUCTURED PROCESS IMPROVEMENT

PRE-WORLD WAR 1 POST-WORLD WAR 1 POST-WORLD WAR 2
EUROPEAN Usa JAPAN
CRAFT 1 MASS 1 LEAN

HIGHLY SKILLED WORKERS

UNSKILLED OR SEMI-SKILLED WORKERS

MULTI-SKILLED WORKERS

SIMPLE FLEXIBLE TOOLS EXPENSIVE SINGLE-PURPOSE MACHINES FLEXIBLE AUTOMATED MACHINES
ONE AT A TIME HIGH VOLUME HIGHVOLUME
CUSTOMISED STANDARD PRODUCT HIGH PRODUCT VARIABILITY

market in minimum time through
internal and external cooperation,

® entrepreneurial approaches are
adopted so that organisations
thrive on change and uncertainty,
and

® knowledge-based organisations
are formed which focus on
distributed authority supported
by information technology.

The Characteristics and
Methods of Lean Practice

‘Lean operators are not satisfied with
being just good enough to beat the
competition. They aim for perfec-
tion....

‘Lean practice has improved quality
whilst reducing costs and improving
throughput time, disproving the
received wisdom that quality costs
more and that faster is dearer’

Lean operators focus strongly on the
elimination of waste and reduction of
non-value-add activities. They
consider all resources including
human effort, space, investment,
time and inventory. Lean operators
achieve their waste elimination goals
by:

® Targeting perfection Lean
producers are not satisfied with
being just good enough to beat the
competition. They aim for perfec-
tion, although they do not neces-
sarily achieve it. They seek zero
defects, zero inventory, continu-
ously declining costs and endless
product variety. This latter point
is often referred to as mass
customisation, where products are
made in huge quantities but
tailored to individual customers or
customer groups.
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® Removing rectification or re-work
Lean operators avoid rectification
stations or re-work loops believing
them to encourage poor quality
and thus high cost. A defective
product is not passed down the
production line; instead it is
subjected to the five whyst. There
are no ‘white coated’ craftsmen,
tuning and adjusting the product
or the line, on lean production
lines. The removal of safety nets,
such as re-work loops, is a recur-
ring theme of lean practice.

® Adopting Team Working Lean
operators are strongly committed
to team working. Teams have
team leaders, not foremen, and
perform all functions, including
tool repairs, housekeeping and
process improvement. Teams
operate continuous improvement
and use structured problem
solving. Team working and
empowerment are considered
later in this article.

Specific lean techniques
At the heart of lean production are
three interrelated techniques:

® The small batch The lean
operators realised that there were
problems with mass production
because components, parts and
products were made in huge
quantities in anticipation of
demand. If there were defectives,
then it might be some time before
they were discovered. Making
things in small batches makes
defectives visible earlier. Suppli-
ers know that any defectives they
ship will be rapidly discovered.

1 Toyota has developed a system,
known as the five whys, in which the
question ‘why?’ is asked until the root
cause of a problem is revealed
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Figure 2— Kanban

Small batch sizes also help to
reduce inventory levels.

® Just-in time (JIT) This is the
most well-known of the techniques
of lean operators in Japan. The
idea is that parts get delivered to
the work stations when they are
needed and in the correct quantity.
This sometimes gets mis-applied in
the west, when the inventory that
would have been held by the
manufacturer gets stocked in the
supplier’s warehouse. In true JIT
the lean approach is applied all the
way up and down the supply chain.
Again the application of JIT
reduces safety nets and encourages
everyone to make sure that parts
are delivered on time with no
defects.

® Kenben ‘Kanban’is the Japa-
nese word for card, and it is the
principal mechanism by which JIT
operates in a factory. The basic
concept is to enact a process only
when the following dependent
process requests, and not to make
to stock. Figure 2 illustrates this.
If, for example, process 1 is
printed circuit board (PCB)
production and process 2 is PCB
component assembly, then, when a
batch of PCBs (A) is launched into
the component assembly process,
a card or signal (B) is sent to PCB
production to produce another
batch. This batch (C) would be
delivered to the assembly process
to await processing. This arrange-
ment is also known as a pull
system and is quite distinct from
the conventional push systems of
mass production with their large
batches and high levels of finished
product stock.

Distinguishing characteristics
of lean practice

These are summarised in Table 1.
The third column indicates examples
of what would characterise a future
fully-lean BT. Many current initia-
tives are, of course, already heading
towards greater leanness.

4

The two key features that distin-
guish lean practice from all other
methods are:

@ the maximum number of tasks
and responsibilities is transferred
to the workers on the line, and

@ a system is in place for detecting
defects that quickly traces every
problem, once discovered, to its
ultimate cause.

Lean practice has improved
quality while reducing costs and
improving throughput time, disprov-
ing the received wisdom that quality
costs more and that faster is dearer.

So far, the basic principles of lean
practice have been described.
However, so that lean practice can be
effective in an organisation, support-
ing techniques are required. The
remainder of this article describes
four such techniques: quality assur-
ance, teamworking and empower-

Table 1

PROCESS 2

ment, concurrent engineering and
organisational learning.

Quality Assurance

“Taguchi’s quality loss function
allows the proper fixing of the true
cost of poor quality or the cost of
failure.’

Lean operators have an overwhelm-
ing concern for quality. In his
humorous and instructive book?,
Frank Price identifies how it is
possible to achieve ‘right first time’
by asking and getting the answers to
four simple questions in sequence:

® Can we make it OK? This asks
whether our processes are capable
of producing the product to the
specification the customer requires.

® Are we making it OK? This asks
whether our processes are actu-
ally producing the product to the

Classic Mass

Classic Lean

Lean BT

Assembly line aisles
crammed with indirect
workers

Narrow assembly line
aisles. No indirect workers | multi-skilled teams

Multi-functional and

Uneven line distribution
working

Balanced line—flexible

Smooth work flows and no
“fire-fighting’

Discarded and defective
parts in bins

Defective parts tagged and | Network and other faults
in ‘quality’ area

subjected to root cause
analysis

Weeks’ worth of inventory
at work stations

Hours’ worth of inventory

Low levels of stores, ‘grey
van’ and network inventory

Lots of rework and
rectification

Little or no rework

No repeat faults

Dispirited workforce

teams

Empowered, suppoited

Field teams fully empowered
and supported

British Telecommunications Engineering, Vol. 17, April 1998
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lean producers have always seen quality as everyone's
responsibility, eschewing the idea of inspecting quality into proc-
esses and products and instead designing it in from the start

specification and involves process
control monitoring.

® Have we made it OK? This asks
whether we have met the agreed
(with the customer) acceptable
quality level (AQL). Defects are
accepted because we know
perfection, although striven for, is
unattainable. AQLs tell us how far
we are allowed to miss by.

® Could we make it better? This is
addressed by product research
and development and process
evolution.

The tools to enable these four
questions to be answered may be
found in statistical process control®
(SPC) and related methods. SPC
addresses the effect on products of
the intrinsic variability of materials
and processes. This is distinct from
assignable variations due to deliber-
ate changes to the process and
material parameters.

Taguchi methods

Genichi Taguchi’ extended the ideas
behind SPC to develop methods that
enable products to be fabricated that
are robust to intrinsic process
parameter variations. His experimen-
tation methods minimise the number
of tests necessary to reach a satisfac-
torily robust design, even with quite
complex processes. Moreover, the
process experimentation can be done
mostly within self-directed teams.
These methods constitute the ways in
which the ‘Can we make it better?’
question may be answered.

Taguchi’s quality loss function
allows the proper fixing of the true
cost of poor quality or the cost of
failure. A speculative example is
given below where the ideas are
applied to the process of repairing a
business line. Quality loss has units
of relative cost (£s).

For business repair, consider a
target to effect a repair within five
hours with an 85 per cent success
rate. If this target were met, the
processes might be thought to be

producing a robust service. However,
the customer wants continuous
service and, if a repair has to be
done, it is wanted quickly. The target
is an internal measure with little
direct relation to customer satisfac-
tion. In reality, the customer’s
satisfaction level declines and the
quality loss grows with the amount of
waiting time, as a smooth function,
regardless of the internal target.
This is shown in Figure 3.

As the customer waits for repair:

@ revenue is lost by the business,

@ countermeasures to meet the
target five hours incur costs,

@ customer compensation kicks in
after a certain time, and

@ the customer looks at alternative
suppliers, incurring potential

revenue losses.

The customer incurs direct costs
for:

@ potential loss of revenue to his/her
business,

@ providing alternative arrange-
ments, and

@ looking for alternative suppliers.

Figure 3—Taguchi quality loss function
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Taguchi postulated that the
aggregation of the above, called the
quality loss function, is quadratic
(square law dependence), although
other relationships may be used. The
quality loss function can be used to
set the internal measure or target as
a balance between the reduction of
quality loss and the cost of any
process improvement. The use of
SPC, Taguchi methods and other
quality tools is the means to bear
down on this latter cost.

Finally, lean operators have
always seen quality as everyone’s
responsibility, eschewing the idea of
inspecting quality into processes and
products and instead designing it in
from the start. The lean operators in
Japan fully grasped this idea and
built up self-directed, empowered and
trained teams capable of using these
quality tools.

Teamwork and
Empowerment

“....there is evidence from a wide
range of industries that self-directed
teamworking ........ can increase
employee commitment and job
satisfaction, leading to enhanced
productivity and quality.’

Businesses have traditionally control-
led their operations through manage-
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Figure 4—Typical evolution of a self-
directed work team

ment hierarchies, with information
and authority passed between the
various levels of this hierarchy on a
need-to-know basis. Organisations
which have used these traditional
command-and-control methods have
been plagued by poor industrial
relations, with the employees feeling
alienated, bored and unfulfilled. Such
feelings are common and understand-
able in organisations where the people
perceive that they are not in control of
their own destiny.

Self-directed teamworking has been
developed as an alternative people-
management system, with the aim of
making working life more fulfilling,
and thus improving morale. Further
drivers for the adoption of new working
practices include changing expecta-
tions of working life and the realisation
that all the employees must play a part
in improving quality. Self-directed
work teams are characterised by high
levels of employee involvement and
empowerment in decision making, and
full responsibility for achieving agreed
results. Managers are fewer in number,
and adopt a coaching, rather than a
directing, role. The members of a self-
directed work team are often multi-
skilled, and rotate jobs frequently.
Some of the traditional management
responsibilities which might be
transferred to a self-directed work
team include:

@ scheduling the team’s work and
defining individual responsibili-
ties,

@ trouble-shooting and problem
solving,

@ defining the team’s training needs
and sometimes delivering that
training, and

@ control over some budgets.

Figure 4 illustrates how a work
team might evolve from a traditional
hierarchical structure to one which is
self-managing. Over a period of time,
the team becomes less dependent on
a manager and more close-knit.

6

A number of barriers must be
overcome if self-directed
teamworking is to be successfully
adopted. These include the following:

® a lack of knowledge or expertise
may render a person unable to
fulfil a particular role within a
team;

@ operational processes, such as
required authority levels, and
human resource processes must
reflect empowerment and
teamworking;

@® an outdated corporate culture can
make it difficult to introduce
radical new work practices; and

@ managers may feel threatened,
and workers exploited when
authority and responsibility are
moved down the management
chain.

It is therefore essential that the
following enablers are in place:

® Training and development must
be key priorities.

® There must be accurate and
timely communication of informa-
tion relating to long-term goals
and short-term performance. This
must be coupled with good
communication between team
members, making use of appropri-
ate technology.

® A demonstrable commitment to
empowerment must be instilled
from the top of the organisation,

leading to an environment of
mutual trust.

@ Clear team objectives must exist,
aligned to corporate goals.

BT has begun to introduce self-
directed teamworking, both among
field engineers and in clerical environ-
ments, such as payment handling
centres. The initial results are
encouraging, and there is evidence
from a wide range of industries that
self-directed teamworking, when
properly implemented, can increase
employee commitment and job
satisfaction, leading to enhanced
productivity and quality. If employees
genuinely feel that they are
stakeholders in the business, with
everyone sharing a common destiny,
then they will almost certainly
perform to the best of their ability.

As well as tackling issues of
employee motivation, teamworking is
an effective way of bringing together
people from disparate functional
areas to contribute to a particular
project. This includes management,
field engineers, clerical and other
functions. The application of this
concept to new product development
is now considered.

Concurrent Engineering

All stakeholders in a product or
process are involved from the outset,
and form a cross-functional team.
......... ensuring that all aspects of the
life-cycle have been considered’

Concurrent engineering (CE) is a
team-based approach to the develop-

British Telecommunications Engineering, Vol. 17, April 1998
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One important tool is quality function deployment, which
translates the ‘voice of the customer’ into the specification of a

ment of a new product and the
management of its life cycle. A formal
definition® is:

‘A systematic approach to the
integrated concurrent design of
products and related processes,
including manufacture and support,
which is intended to cause the
developers to consider all elements of
the product life-cycle from inception
through to disposal, including
quality, cost, schedule and user
requirements.’

All stakeholders in a product or
process are involved from the outset,
and form a cross-functional team.
This team is responsible for specify-
ing the product correctly, ensuring
that all aspects of the life cycle have
been considered, and avoiding any
problems which might occur down-
stream. The team might include
designers, assembly workers, market-
ing, support staff, suppliers and even
customers.

The following examples typify a
concurrent engineering environment:

® When a new product is proposed,
the operational processes required
to deliver the product to the
customer are designed concur-
rently with the product itself.

@ Product development is led by the
voice of the customer, so that the
product is neither under-engi-
neered nor over-engineered.

@ Products are designed to minimise
the cost and human effort
required to support them through-
out their life cycle.

@ The product is specified correctly
from the outset, removing the
need for re-work.

@ Data relating to the product is
freely available to all
stakeholders.

Several tools have been developed
to support CE. Although they differ

new product.

vastly in approach, the consistent aims
are to shorten the product introduction
process, to give greater customer
orientation and to reduce the develop-
ment and whole-life costs of a product.
One important tool is quality
function deployment (QFD), which
translates the ‘voice of the customer’
into the specification of a new
product. The primary tool of QFD is
the house of quality (HoQ), which is
shown schematically in Figure 5.
The HoQ is a series of matrices,
which guides the developer through
the process of capturing the
attributes that the customer wishes
to see in the product, then using
these to generate a list of engineering
characteristics. The matrices enable
an exact matching between customer
requirements and engineering
characteristics, so that the product is
neither over-specified nor under-
specified. They also help to identify
any conflicts between pairs of
engineering characteristics, and
enable the best trade-offs to be made.
Another widely used tool of CE is
product data management (PDM),

which controls and facilitates the
flow of information relating to a
product across all disciplines. This
ensures that all stakeholders have
rapid access to accurate product
information. A PDM system is
basically a shared database, which
comprises the only validated reposi-
tory of information relating to the
product. A PDM database might
include the following information:

@ specifications and technical
drawings of the product,

® bills of materials for producing the
product,

® management information relating
to the product development
project,

® historical data, providing an audit
trail through the development
project, and

® systems for monitoring, control-
ling and recording changes to the
product.

Figure 5—Schematic representation of the house of quality
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The following benefits have been
reported for CE®:

® product development times
reduced by 40-60 per cent,

® manufacturing costs reduced by
30-40 per cent,

@ scrap and re-work reduced by 75
per cent, and

® engineering change orders
reduced by 50 per cent.

It should be recognised that,
while the tools described above, and
others, can make a valuable contri-
bution to the implementation of CE,
they must be accompanied by a
cultural change. This will involve
embracing concepts such as
teamworking, customer focus and a
commitment to quality.

The Learning Organisation

“In order to excel at continuous
improvement, organisations must
become better at acquiring and
disseminating new knowledge ........

Continuous improvement and
striving for perfection are key
themes of lean practice. In order to
excel at continuous improvement,
organisations must become better at
acquiring and disseminating new
knowledge, and at modifying their
practices to reflect that knowledge.
This is not easy in a telecommunica-
tions business, where both the
competitive environment and the
technologies are changing rapidly.
The term learning organisation has
been coined to describe businesses
that have mastered the concept of
acquiring, disseminating and
learning from new knowledge.

Learning organisations are
characterised by:

@ systematic solving of problems by
addressing their root causes,

@ experimentation with new ideas,

8

® learning from both their own and
others’ past experiences,

® transferring knowledge quickly
and efficiently throughout the
organisation, and

® nurturing the capabilities of each
individual within the organisa-
tion.

An earlier article! in the Journal
describes how one division in BT is
shifting towards becoming a learning
organisation. The transition involved
is largely a cultural change; however,
information technology systems can
play an important enabling role in
making knowledge more accessible.
Corporate intranets are rapidly
becoming repositories for information
which needs to be accessed through-
out an organisation. BT is developing
tools to cope with the information
overload that can sometimes result!’.
These include text summarisation
software? and the Jasper knowledge
management tool', which allows
people with similar interests to share
information over the Internet, and
jointly build up a body of knowledge.
Databases of problems, such as the
one developed by Rover' can provide
a way of sharing solutions to common
problems, so that best practice is
available to everybody.

The Fifth Discipline®® by Peter
Senge is one of the key works on the
learning organisation. Senge suggests
that the ability to learn faster than
one’s competitors may be the only
sustainable source of competitive
advantage. He also argues that it is no
longer sufficient to appoint a ‘grand
strategist’, who learns on behalf of the
organisation; instead, people at all
levels must have a shared commit-
ment to learning. This involves a shift
of mind towards ‘systems thinking’, so
that problems are no longer viewed as
being caused by someone ‘out there’,
but as being caused by our own
actions. In a learning organisation,
people understand that they create
their own reality, and that they can
therefore change it.

Conclusion
“.....recent history tells us that
success in an increasingly competitive
market depends upon lean thinking
throughout a business.’

This article has introduced a number
of ideas that go to make up the
concept of leanness, but methods and
techniques on their own do not make
an organisation lean. The lean
organisation pursues unremittingly
the elimination of waste and non-
value-add activity throughout the
organisation, This quest is never-
ending and engages everyone
through the use of continuous
improvement methods. Quality and
its improvement become part of
everydaybusiness, and teams are
trained and empowered to use the
appropriate quality tools. Quality is
designed into products and services
from the beginning and not inspected
in later.

The design and development of
products and services takes place in
teams comprising all parties that
have a stake in the product or
service, including operational people.
No longer are products and services
‘thrown over the wall’ to operations,
but developed concurrently with
them. Indeed the lean organisation
has no walls; the waste elimination
programme will have demolished
them!

The lean organisation will learn
from its mistakes and its successes.
Knowledge will be disseminated in a
structured and timely way. There will
be almost no privileged information,
and teams will share their knowledge.

This may seem idealistic, but
recent history tells us that success in
an increasingly competitive market
depends upon lean thinking through-
out a business. The US automotive
industry, when faced with a strong
competitive threat, discovered that
the lean approach was being prac-
tised by its competitors and had to
adapt very quickly. The telecommuni-
cations industry is on a similar track
and those that adopt the lean
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philosophy today will be tomorrow’s
winners.
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COMPUTER TELEPHONY INTEGRATION

Robert Brockbank, Stephen Peirce and Zoi Amanatidou

Computer Telephony
Integration and Java

Computer telephony
integration is now widely
used, both on the desktop

to enhance office
automation, and in call
centres, where fast call
control and associated
database operations are
essential. The newly
emerging capabilities of
the Java programming
language can bring great
benefits to these areas,
and extend the
functionality of the
agent’s desktop by using
the Internet.
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Introduction

— —— —— =

Previous articles'™ in this series have
introduced the theme of computer
telephony integration (CTI) and
described its various capabilities, both
on the desk-top and integrated with
networks and PBXs. So far, the
articles have looked mainly at the
hardware involved. This article
describes the use of the Java program-
ming language in enhancing the
provision of CTI, with specific illustra-
tions of its use in office automation on
the desktop, and in centres where
multiple users require flexibility in
call control, with perhaps integration
with the Internet.

The article starts with a brief
summary of CTI, looks at the origins
and nature of Java, and then shows
how Java can be usefully deployed in
a CTI environment, illustrated with
examples.

CTI Flavours

[

= e e b ]
Linking a desktop computer applica-
tion to a telephone line via a local

Figure 1—First-party CTI

physical interface is frequently
referred to as first-party CTI or
desktop CTI. Only asinglelocal line
is controlled, for incoming and/or
outgoing calls; it is not possible to
monitor or control any other line.
First-party CTI is of particular use in
an office or small business environ-
ment, or at home. Figure 1 shows
various ways of configuring the
hardware, using PC telephony cards,
telephone cards or a telephony
interface unit such as BT’s
Callscape*. Linking a customer’s data
to a telephone number can speed up
dialling and record retrieval. For
example, if a selection of customers’
accounts is displayed on the screen,
the caller can automatically call each
customer just by selecting the
account number, letting the PC find
the associated telephone number and
then dialling it. Incoming calls can be
associated with customers’ records
(by using the Caller Display service),
and all calls can be logged. This
improves personal productivity,
minimises dialling errors, and
simplifies the telephony access.

INTERFACE UNIT
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The second type of CTI is com-
monly referred to as third-party CTI,
(or PBX-based integration when the
controlled element is a PBX), as a
desktop computer application is now
able to monitor and control any
telephone in a particular domain, via
a common CTI link between a central
server and the PBX or network
(Figure 2). This method is used in
environments catering for multiple
users, such as call centres. Here
inbound calls are directed to agents,
depending on their skills and avail-
ability, and outbound calls can be
placed automatically, and, if required,
only connected to agents when the
calls are answered.

Origins of Java

Java is a software technology, a
computer language developed by Sun
Microsystems®, It began life as a
programming language for consumer
electronic devices such as microwave
ovens and toasters. This resulted in a
set of unique design requirements,
among which was the ability to run
on different hardware and to be
extremely reliable. The existing
programming languages were
inefficient for that purpose, so James
Gosling started designing a new one,
initially known as Oak, in 1990.
When the World Wide Web appeared
on the Internet in 1993, the design
team thought that the new language
would be ideal for the Internet, given
the fact that it is platform independ-
ent and the Internet consists of
heterogeneous systems. Java and
applets (see definition later) were
born. A browser developed by Sun,
called HotJava, was the first browser
to support applets and it provided an
impressive demonstration of Java’s
capabilities.

Java’s Architecture and
Main Characteristics

Java combines a set of technologies
into a three-layer architecture
(Figure 3):

@ an interpreted, object-oriented
language which is translated
before execution into platform-
independent byte-codes;

@ a virtual machine/run-time
interpreter which translates byte-
codes into machine code on the fly;
and

@ class libraries and application
programming interfaces (APIs)
enabling developers to interface
third-party systems with the
virtual machine and vice versa.

Sun’s summary of Java is a
collection of buzzwords such as
‘simple, object-oriented, distributed,
interpreted, robust, secure, architec-
ture neutral, portable, high-perform-
ance, multithreaded, and dynamic’.
First of all the language is simple
and elegant. Java’s creator, James
Gosling, describes it as ‘C++ without

Figure 3—dJava’s structure
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Figure 2— Third-party CTI

guns, knives or clubs’. Its designers
removed a number of ‘dangerous’
features, or ones leading to bad
programming practices, allowing
developers to create more robust
applications.

Even more importantly, Java was
designed from the ground up to allow
for secure execution of code across a
network, even when the source of
that code was untrusted and possibly
malicious. Java byte-codes are
downloaded from the server machine
and run on the client. The security
risks associated with this are dealt
with by the Java Runtime System
which looks at the incoming byte-
codes and verifies that the code is
safe. This is called the verification
process. Another layer of security is
the sandbox model. Untrusted code is
placed in a sandbox, a secure area,
where it can run with the potential
for damage minimised, under the
control of a security manager.

Furthermore, Java was designed
for cross-platform use in compiled
binary form. Since this is frankly
impossible across processor
architectures, Java is compiled to an
intermediate byte-code which is
interpreted on the fly by the Java
interpreter. Thus to port Java
programs to a new platform all that
is needed is a port of the interpreter
and a few native code libraries which
form the Java Virtual Machine
(JVM).

Applets and Applications

Two main types of programs can be
written using Java: applications and
applets.

® Applications are standalone
programs which require the Java
interpreter to run. For example, a
Java version of a word processing
package is an application. Java
applications are analogous to C++
applications; they run independ-
ently of any Web browser. The
only difference is that a Java
application is portable and runs
the same on PCs, Macs and Unix
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Java-based network-centric applications will allow companies
to build and customise business applications that will reach a
wider audience more quickly and with fewer support issues

stations, whereas a C++ applica-
tion needs to be recompiled for
each specific platform.

® Applets are small applications
embedded on Web pages. An
applet requires a runtime environ-
ment; for example, a browser or
the Sun Java Development Kit’s
appletviewer. In order to view or
use applets, the browser must be
Java-enabled; these browsers have
embedded within their programs
Java runtime interpreters, which
allow the applet to communicate
with the operating system (OS).
Applets are more security con-
scious than applications. The
runtime Security Manager is
concerned that code downloaded
from a network can inadvertently
or maliciously harm or steal data,
or interfere with other processes
running on the client. This is why
it imposes many restrictions on an
applet’s behaviour; for example, no
access to the local file system.
Servlets are similar to applets.
Servlets are to servers what
applets are to browsers.

What is Java Good For?

One thing fuelling the incredible
publicity around Java is its ability to
make the Internet come alive. Java’s
real power is its built-in control of
Web pages, which are not static
hypertext mark-up language (HTML)
text any more but are transformed to
dynamic multimedia presentations.
The key point here is that applets are
good not only for creating animated
pictures and fancy scrolling effects,
but they are also written in a real
programming language allowing
developers to incorporate logic and
functionality alongside graphical
operations. Now, with Java, Web-
servers can transmit much more
than static data to users. For exam-
ple, if a client requests spreadsheet
data from a Web-server, the
requested information is transmitted
with a Java wrapper applet that will
run the spreadsheet. More than one
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applet can co-operate using various
scripting languages to offer fully-
fledged applications that bundle data
with the necessary functionality into
objects sent through the network and
interact with the users letting them
get the most from the information.
Some common uses are on-the-fly
charting of raw data, interactive
queries, or filters on large data sets.
This means that Java makes net-
work-centric (as opposed to desktop-
centric) computing a reality.

Java’s unique capability to work
with other Internet-based technolo-
gies makes it possible to create
distributed object-oriented applica-
tions that exist and function inde-
pendently of any particular desktop
architecture. Consequently it offers
the base for a more flexible and
dynamic computing model. Up to now,
most client/server applications are
developed on the desktop-centric
model. This makes them tightly
coupled to specific client architectures,
and installing and maintaining them
is quite complex. These desktop-
centric applications have to be pre-
installed or ‘hardwired’ onto client
machines. If you want to make any
changes, the new software must be
installed again on a client-by-client
basis. Java applets don’t have to be
pre-installed. They install themselves
just in time, on the fly, and uninstall
themselves when they are no longer
needed. This makes desktop applica-
tion upgrade an obsolete concept.

Why Use Java?
There are many reasons justifying the
use of the Java technology. First of all,
developers see it as a better alternative
that combines the simplicity of
software development environments
such as Microsoft’s Visual Basic with
the power of C++. The initial learning
curve is low and programmers are
more productive since Java has
eliminated most of the bug-prone
characteristics. Java code is clean
because it dispenses with ‘dangerous’
features; for example, pointers,
multiple inheritance, and operator

overloading. In addition, it is extremely
modular and re-usable thanks to its
object model. There is no need for
programmers to produce different
versions for different operating
systems since all the machine specific
code is hidden in the virtual machine,
allowing a Java application or applet to
run on any computer where the JVM
has been implemented. This is the
origin of Sun’s ‘Write Once, Run
Anywhere’ mantra. Java provides the
means for writing sophisticated,
reliable, robust, and platform-inde-
pendent applications.

In addition to that, Java reinvents
the way applications are distributed
to clients and executed. As explained
in the previous section, Java can
drastically reduce the effort needed
to install, support, and upgrade
applications. Thus, Java-based
network-centric applications will
allow companies to build and custom-
ise business applications that will
reach a wider audience more quickly
and with fewer support issues.

After client/server computing that
revolutionised the business applica-
tions development and use, and the
Internet that revolutionised the
distribution of information, Java
came along combining both of them
in a way that had a great impact on
the distributed computing model.
Java is evolving into a component
architecture (Java Beans) compara-
ble with Microsoft’s ActiveX/DCOM.
Furthermore, CORBA—which stands
for Common Object Request Broker
Architecture—and Java’s marriage is
a very promising step towards fully-
flexible component-based distributed
systems.

Java and CTI

CTT applications use a signalling
protocol to control telephony from a
computer. Current computer tele-
phony protocols can be classed as
being: proprietary in nature; operat-
ing system specific (for example,
Microsoft’s Telephony Application
Programming Interface (TAPI)); or
relatively complex (for example,
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Computer Supported Telephony
Applications (CSTA) and Versit). An
opportunity exists for a simple,
flexible and platform neutral applica-
tion programming interface (API) to
take advantage of existing computer
telephony protocols. A recent offering
in the commercial market for such an
API is JTAPI®, the Java Telephony
Application Programming Interface.
The key elements of the JTAPI
architecture (Figure 4) are a tele-
phony application conforming to the
JTAPI specification, a Java runtime
environment, and a JTAPI-compliant
telephony sub-system.

JTAPI (which is in fact a set of APIs
created by Sun who are hoping to turn
it into an international standard)
provides a core set of features (for
example, making, answering and
clearing calls) and a number of

Figure 4—Sun JTAPI architecture

Java’s principle of ‘Write Once,
Run Anywhere’ lends itself to new
types of communications; that is, two-
way real-time multimedia. Microsoft
already provides a development kit
containing components of its
NetMeeting and Whiteboard. This kit
can form the basis of a Windows 95
conferencing application, useful for
corporate intranets using Win-
dows 95. For the wider Internet
community there can be no guarantee
of operating-system conformity. Java-
based cross-platform customer-
communications applications could
extend CTI beyond just the conven-
tional telephony (audio) by incorporat-
ing data sharing and even video
components. A Java-based data-
sharing application is described below.

Java’s cross-platform capability
will enable the user to have more

Java’s cross-platform capability will en-
able the user to have more control over
CTI office productivity applications

extension APIs that cover more
complex features such as call centres
and media-stream access. JTAPI
supports both first and third party
CTI. Being object-oriented, it uses a
variety of objects to describe the
various aspects of the telephony layer.
For example, a Provider object man-
ages the control of a PBX, a Call object
represents the telephone call, and an
Addpress object represents the
telephone number (note that this is the
logical endpoint to a call, which is not
the same as the physical endpoint
(terminal)). Other objects represent
connections and terminals. Implemen-
tations of JTAPI can be created on
many existing CTI platforms such as
Sun Microsystem’s SunXTL,
Microsoft’s TAPI, Novell and Lucent’s
Telephony Services API (TSAPI), and
IBM’s CallPath, as well as on any other
independent vendor’s proprietary
hardware. JTAPI is a complement to,
as opposed to a replacement for,
existing call control protocols, hence its
API is dependent on these protocols.

control over CTI office productivity
applications. The ability to instruct
the telephony servers delivering calls
to the user,independent of current
location, will assist both the users
and their office or work colleagues. A
Java applet controlling the users’
telephony configurations has been
developed and is described below.

CTI incorporating Java compo-
nents adds personal productivity
features to the corporate intranet.
Java can extend the centrally admin-
istered company telephone directory
from a static database lookup to an
intelligent call initiater service. An
enhanced dialling application is
described below.

Potentially, any existing applica-
tion could be Java enabled; for
example, an agent’s desk in a call
centre. Within the call centre environ-
ment, the prospect of Java’s cross-
platform uniformity offers an escape
route from proprietary messaging and
transaction applications. The goal of
the Java call-centre application is to
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simplify back-end database integra-
tion and to provide appropriate
telephony call control. Ultimately
Java-based crossware, capable of co-
ordinating business information with
telephony statistics, will help to shape
the call centre. Relating the type of
business and successlevel of every
call, from the perspective of the
overall commercial enterprise, the
organisation can appraise pricing,
marketing and (call centre agent)
training.

Examples

Several different examples of the use
of Java in the CTI world are briefly
described here, ranging from large
call centres to an individual office
worker’s desk.

Call centres

With reduced maintenance costs and
ease of distribution, Java is suited to
the multi-seat call centre environ-
ment. It has the flexibility to cater
for rapidly changing roles, allowing
the call centre dynamically to shape
its resources to meet the current
load. Applications can be downloaded
quickly and reliably to meet the need
of the call centre at any instant in
time.

A demonstration version of a
downloadable Java applet controlling
a call centre agent position has been
developed. The applet controls the
agent’s telephone and provides access
to a database supplying customer
information and current sales promo-
tions. The telephony API of the Java
applet is based on the CSTA standard.
The applet allows the agent to logon
to an automatic call distribution
(ACD) queue of incoming calls. When
the agent is ready to accept a call, he/
she can indicate this to the telephony
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Figure 5—dJava agent’s control panel

server. If available, a call from the
queue is delivered to the agent’s
telephone, together with the data
associated with the call; for example,
the number dialled and the caller’s
line identity. The applet uses this
information to perform searches of a
central customer database. The
results of the search populate the
agent’s screen with all the customers
associated with the caller’s number, as
several customers may use the same
telephone line to call in; for example,
different members of the same family
or friends.

The call centre can stream
customer enquiries by advertising a
unique telephone number for each
individual service or request han-
dled. This allows the call centre
quickly to match the skills of the
agents to the customer enquiry. The
applet uses the number-dialled
information to perform a search of a
central product database. The results
of the search populate the agent’s
screen with product data, and
perhaps the latest promotion or offer.
The agent can then answer the call
and speak to the customer. The agent
will need to confirm the caller’s
identity and the nature of the
enquiry. When the transaction is
complete the agent disconnects the
telephony call by using the ‘Clear
Call’ button on the screen, and then
completes any forms or adds notes
before taking a new call. The applet
allows the databases to be updated or
the current data discarded. Figure 5
shows a typical screenshot of the
demonstrator’s control panel.

The BT call centre at Warrington
ran a trial last year handling
telemarketing calls using Java
workstations in place of PCs. Each
agent application was run entirely in
Java, talking back to a central server.
Noticeable improvements in speed
were found; for example, the start-up
time for getting brand new machines
running, and the overall time taken
from power on to being able to take
the first call. The machines them-
selves have high reliability —the only
moving parts are a fan and the on/off
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switch, and later versions even
remove the fan! Software security
was enhanced as the risk of virus
infection was virtually eliminated.
The price was also seen to be a big
differentiator, with the Java environ-
ment cutting the costs by 30-60%.

Data sharing

In the above example, the communi-
cation between the agent and the
customer is only via basic telephony.
This can be considerably enhanced
by allowing the customer and agent
to see and edit the same information
at either end of the link. One way to
do this is to use the Internet to
transport the data. Figure 6 shows
how an agent and customer might be
connected for telephony and data. A
data link is set up using the Internet,
and a telephony link using either a
standard public switched telephone
network (PSTN) telephone or an
Internet telephone. At the moment,
residential customers using the
PSTN are generally unable to
connect to the Internet and make
telephone calls at the same time, but
businesses are readily capable of
doing this. However, using BT's new
Home Highway digital communica-
tions service, customers’ existing
home telephone lines can be up-
graded to carry data (via the

Internet) and voice simultaneously,
making this sort of transaction
readily available to the mass market.
Multimedia kiosks may in future also
offer consumers this type of informa-
tion and communications terminals.

Imagine a customer browsing the
Web and coming across a company of
interest. The customer then decides to
find out more through personal
contact. Using Java, first of all a ‘Call-
Me’ button would be added to the Web
page which would instruct the
company’s call centre telephone
system to ring the customer (using
normal PSTN telephony or an
Internet-based telephone) and then
make a connection to an appropriate
agent. When the call is established,
Java would then be used to control the
pages visible to the two parties, using
for example the hot keys shown on the
left in Figure 7.

This customer might need some
help navigating round the company’s
Web site, in which case the agent
would select pages to show, and these
would be visible at both ends of the
call, Either end can choose a new page
(perhaps showing specific product
data), and both the customer and the
agent would see the same informa-
tion. Having been guided to the right
product, he/she might then want to fill
in an application form. This too would

Figure 6 —Schematic layout of agent/customer connections
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Figure 7—Sample view of elementary
agent/customer datasharing

be done via Java, so that the text and
controls are visible and editable from
both ends. This closely simulates real
life, with the customer and agent
sitting across the ‘table’ from one
another, talking to each other and
sharing documents. Figure 7 shows a
simple screen shot of what a customer
and agent might see, with a partly
completed customer details form. By
enhancing the telephony channel to
carry video telephony, a very realistic
approach to customer/agent interac-
tion is obtainable. Because all the
transactions are carried out via the
central data server, each page of
information can be customised as it is
delivered, and a full history of agent/
customer interaction retained.

Dialling enhancements
The task of finding a telephone
number and dialling it is automated in
the Web browser based Directory
Dialler application. It searches a
remote corporate telephone directory
database and initiates a telephone call
using the search results. The user can
customise the call initiation phase, for
example, the prefix digits and the
dialler application to use, in order of
preference. Dialler applications include
a CTl-enabled PBX, BT Callscape 100
and BT VC8000 ISDN videophone.
When the PBX is selected as the
preferred dialler application, a
mapping is made between the IP
address of the computer searching
the database to the telephone
associated with that computer. Third-
party CTI is used to initiate the call
from this telephone to the party
identified from the database search.
The other dialler application
options reside on the local computer
hardware, and are controlled in first-
party CTI mode. Java and Netscape
Navigator plug-ins (local helper
software used by the browser) are
used to achieve inter-application
communication; that is, to bridge
between the Web browser and the
dialler application software. Nor-
mally the Java applet’s security
manager limits its operation to the
‘sandbox’, as described above. It is

COMPUTER TELEPHONY INTEGRATION

mottgage?

questions, and defning what type of home you want.

Press the * Applications Forn® button to register your interest.

We're Here To Help

possible to enhance the features
offered by Java by compromising the
‘sandbox’, allowing the Java code to
run on the hardware without the
need for the virtual machine.
Netscape Navigator plug-ins are
examples of this usage, providing
greater features at the expense of
security.

In the Directory Dialler, user
configuration options are managed
using a combination of Java and
JavaScript. Netscape’s LiveConnect
allows communication between these
elements, with Java as part of the
plugin component. The plug-in
initiates the call using dialler applica-
tions residing on the local hardware.

Figure 8 — Directory dialler

g;., Netscape - [CT] Disectory Dialler]

File Edit View Go Bookmaiks Options Directory Window Help

v .
Letstak! | I'd Like to Buy a House or Mowvi
IIO[ne Name: [Brockbank
Home
. : Title: Mr. -
Mortgages So you'd hke to buy a home? Our role is to help you as much as possible
through the process by drawing on our extensive expesience. V/hy not join
AL over 25 milion other customers who have already decided that our Mortg: 87 Castie HA
is night for them. Martlesham Heath
Comms Address: Suffotk
Training Are you a first tme buyer? |
Y V/hat jargon do you need to leam?

Ase you planning to move home or considering moving or changng your

Let's start with the fun side of buyinga home, working through these

CUSTOMER DETAILS

& Yes
€ No

Repayment ~

Are yDuU a3 customer?
Mortgage type:

Z/sl] Unsigred Java Applet Window

Figure 8 shows the results of a
directory search—clicking the appro-
priate dial button sets up the call.

Call control

A major problem facing users who
are mobile is how to handle incoming
calls, both one’s own and one’s
colleagues. To be able to control call
routing is very desirable. For exam-
ple, BT Magic’ is a relatively new
service that gives access to fax,
e-mail and voice messages, regard-
less of one’s location. This can be
done either by retrieving messages
remotely (using an account number
and PIN) or by telling the software
package where one can be reached at

SEARCH RESULTS

Press DIAL to use the CTI Dialler, or select the name for further details.

Dial | Brockbank A Sir (Arthur) / (0181) 123 4567 f NAB123
Whereabouts , Today am.: Amsterdam office; p.m.: New York Trade Centre

Dial | Brockbank CD Mr (Chris) £ (0191) 919 1919/ NIB 143

Dial | Brockbank RG Mr (Robert) / (01473) 643210 / NAMS
Whereabouts , Today a.m.: Martlesham., p.m.: On leave.

Dial l Brockbank W Miss (Wilhelmina) / (01414) 414141 / RAP74

7/-8)] |Document: Done
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particular times, so that all types of
messages are automatically for-
warded. A Java front end for the user
would give immediate and simple call
control anywhere in the world.

One specific application for office-
based staff is being developed at BT
Laboratories. Called Distributed
Office Telephony (DOT), it enables
staff to define virtual workgroups and
to have visibility of each other’s
telephony. This can be carried out from
anywhere, and the Java front end
makes it easy to use.

DOT addresses modern working
trends such as teleworking or
working when travelling, and
connects colleagues together by
creating a virtual office environment.
When launching the application the
user sees the typical screen shown in
Figure 9. This is the main DOT
window with the buttons allowing
users to control the application’s
features and a collection of pictures
corresponding to a user’s workgroup.

The telephony status of the group
members—Free, Busy or Ringing—is
indicated by a label beneath each
picture. The DOT user is included in
his/her virtual group by default, as
the first picture. The user now has
control of his/her own telephony and
the telephony of the work-group via
the client’s graphical user interface
(GUID), just as if that team were co-
located in a traditional office and
based around a PBX.

When the user has an incoming
call, the telephony status under her
icon will change from ‘Free’ to
‘Ringing’ and an information window
will pop up containing the CLI and
the caller’s details (Figure 10).

Figure 9—DOT'’s appearance on the screen

A database is used to map the CLI
to the identity of the caller.

If the user decides to answer, he/
she clicks on the ‘Answer’ button.
When the conversation is over, the
user ends the call by clicking on the
‘End Call’ button.

Users can answer telephone calls
for other group members in a similar
way. If a colleague has an incoming
call which he/she does not answer,
the user can preview the CLI by
clicking on the person’s icon, and
then click on the ‘Answer’ button to
answerit, so no important call is lost.
If the user does not answer his/her
call, a memo message window is
shown on the screen when he/she
returns, containing the caller’s name
and number, with a ‘Return Call’
button to allow quick call return.

A very powerful feature of DOT is
location transparency. Contacting
other team members when you don’t
know where they are is time consum-
ing. DOT simplifies team communi-
cation—just click on a colleague’s
picture and make a telephone call
regardless of where the called person
currently is. Defining the members of
your personal workgroup is easy and
can be done on the fly. You simply
select them from a list of user names

Figure 10—Incoming cell window,
ready to enswer

€) Incoming Call Foi: dallest [x]|
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that are preconfigured by the system
administrator.

DOT offers a variety of additional
features besides those previously
mentioned. It is currently used and
being evaluated by BT’s CTI group
on a daily basis and is a continuously
evolving application.

Where Now?

As has been shown, Java has already
made its presence felt in the CTI
arena, and will continue to do so. It
caters well for certain operations,
and taking into account the predicted
cost savings and the continued
maturing of NCs, the role of Java on
the desktop will flourish.

Java is not restricted to voice
communications alone. Video and
data are equally controllable by Java,
and as Internet access is made more
widely available by improvements to
the local loop, Java and CTI will
continue to go hand in hand. How-
ever, it must be borne in mind that
Java is not the only way of providing
this functionality, and each case must
be evaluated on its merits.

Telephony via the Internet is a
growing area of interest, as this
allows both data and voice to be
carried over the same network, with
obvious benefits. Java is one clear
way of controlling it.

Large call centres can expect to
become significantly cheaper, and
more future-proofed against changes
in hardware technology.

For certain types of business
transactions and enquiries, the call
centre can use Java to develop cross
platform applications facilitating
the by-pass ol its own call centre.
Customers will be able to use these
applications to access and/or control
‘their’ data without the need to
contact the call centre first. Early
moves into call centre by-pass are
already apparent; for example, high
street banks’ personal PC banking
facilities and parcel companies’
package tracking applications. With
further enhancements, a button on
the Web page will allow the cus-

British Telecommunicetions Engineering, Vol. 17, April 1998



tomer to contact the call centre. The
advantage to the call centre is the
potential reduction in the number of
enquiries handled by staff and the
possible concentration on specific or
detailed enquiries. Staff may then
be able to review customer data in
order to advise the customer of
additional services that may be of
benefit to them. Java would add
support over a greater number of
customer operating systems. It
would also allow for multimedia
content and enhance the call
centre’s image.
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Don Golding, Julie Harmer, Robin Mannings and Paul Randall

Mobile Multimedia

Applications

BT intends to exploit the
current high demand for
mobility by offering a
new range of personalised
mobile multimedia
products and services.
This article outlines how
BT has collaborated with
other organisations to
develop the technical
expertise that will be
required if these products
and services are to be

commercialised.
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Introduction

Mobile multimedia is an emerging
technology that has become possible
as mobile and fixed multimedia
technologies converge. The ‘vision’ for
mobile multimedia is that informa-
tion and resulting knowledge should
be available, regardless of physical
location, in a form appropriate to the
user’s requirements and terminal
capabilities. Mobile multimedia
applications are commercially viable
today but future mobile network
enhancements will enable operators
to offer a broader, more profitable,
range of applications and services.

In this article both early and
medium-term applications that are
exploitable within the next five years
are described. Middleware require-
ments are discussed, a mobile value-
added information service is detailed
and a typical customer solution
involving positioning technology is
presented.

Technical Developments
Supporting Future
Applications

Several technical developments will
enable more advanced mobile
multimedia applications to be offered
to users in the future:

® Network media control A key
feature of future mobile multime-
dia applications will be the
intelligence required to support
them in the difficult mobile
environment. Factors such as
battery life, lighting, security,
driving, movement all conspire to
hinder the easy use of mobile
applications. Intelligent functions
will help in many ways; for

example, by minimising bandwidth
requirements and thus saving
power and spectrum. Another
example would be to convert one
form of media into a more usable
one; for example, while driving, e-
mail could be heard via a text-to-
speech converter. Information
could be routed based on geo-
graphical position if the supporting
intelligence knew the location of
the terminal.

Mobile multimedia terminals In
the last couple of years several
truly mobile multimedia terminals
have appeared in the marketplace,
and some of these devices, such as
the Nokia 9000 Communicator,
show how basic cellphones can be
enhanced to allow a limited set of
other media to be used. In-vehicle
multimedia units are common in
Japan and The MIT Media
Laboratory predict that body-worn
devices will become widely utilised.

Network approaches Two
network approaches are being
adopted to support mobile multi-
media applications. Firstly, the
universal service approach
adopted by the third-generation
cellular systems initiatives
(UMTS /IMT2000 etc.) and,
secondly, a hybrid approach
whereby enhanced GSM (with
wider band logical channels and
packet working) will be aug-
mented by other networks such as
Hiperlan, DECT, DAB, TETRA,
Paging, etc. For this latter case, it
is possible to support seamless
media services but network
embedded services, such as calling
line identity, cannot be supported
in a transparent manner.
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A pragmatic approach to mobile
multimedia research is to focus on
key applications and demonstrate
them with the objective of collecting
opinions from potential customers
and partners. In a similar way to
BT's fixed multimedia initiatives,
mobile services are likely to involve a
chain of business partners who must
cooperate. Collaborative trials are a
good way to facilitate the formation
of these chains and should enable BT
to downstream its research activities.

Mobile Middleware to
Support Multimedia
Applications (ACTS'
OnTheMove? Project)

In order to support mobile multime-
dia applications successfully, an
architecture which supports the
needs of mobile users is necessary:
resilience to disconnection, roaming
between different networks and
operators, movement between
geographical locations, variable
bandwidth and support of a wide
range of terminals.

Mobile application support
environment (MASE)

The OnTheMove project provides
mobility support for mobile multime-
dia applications by developing mobile
middleware—a mobile application
support environment (MASE) that
hides the complexities of underlying
wireless communication networks
from applications. The MASE makes

Figure 1 —MASE and Mobile-API

PERSONALISED INTERNET-BASED APPLICATIONS

= MOBILE APPLICATION PROGRAMMING INTERFACE——

MOBILE
APPLICATION
SUPPORT
ENVIRONMENT
(MASE)

UMTS ADAPTATION LAYER

IUMTS” GSM|| MBS”PSTNl

its services available to applications
through a mobile applications
programming interface (API) (Fig-
ure 1). A prototype mobile multime-
dia business information system has
been developed both to evaluate the
performance of the MASE, and to
gain user feedback on personalised
mobile-aware applications.

The project is strongly user
focused. Early in the project, focus
groups and brainstorming sessions
provided preliminary requirements
for the MASE and mobile API. A
user-based experiment also helped to
validate and improve the MASE and
mobile aware application design.
MASE versions and mobile business
information systems are tightly
coupled and have been developed in
two phases. The mobile business
information system is designed to
test and demonstrate, via field trials,
the functionality of each MASE and
mobile API release.

The role of OnTheMove’s MASE
middleware is to enable personalised
access to multimedia applications
irrespective of mobile hardware, user
location and wireless network
characteristics. The complexity of
underlying networks is hidden from
applications, and differences in these
networks appear to users as changes
in quality of service (QoS). Profiling
is used to store and retrieve informa-
tion about user preferences, and

terminal and network characteristics.

User profiles allow the user to
influence the behaviour of the MASE
by specifying their communication
preferences which include cost,
quality, time, and security. Terminal
profiles provide a means of determin-
ing the characteristics of the mobile
device which has an important
impact on the way that information
is presented to the application. The
network profile stores information
about network characteristics.
Functionality provided by the MASE
includes: session management, QoS
trading, multimedia conversion,
transaction support, caching, location
determination, directory services,
alerting, user management, and
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agent support. The MASE has been
developed as a distributed system,
with functionality residing on both
the mobile device and mobility
gateways. Selected MASE functional-
ity is also exported to information
servers in order to provide mobility
support to applications on the server
side. The mobile API allows multime-
dia applications to communicate QoS
and mobility specific requirements to
the underlying MASE subsystems
and receive information about
currently available services. Maxi-
mum portability is offered by describ-
ing the mobile API in Object
Management Group Interface
Definition Language (IDL)t. The
mobile API is a superset of a number
of recognised APISs, in order to
provide backwards compatibility for
legacy applications. To maximise
platform independence, the Mobile-
API interfaces are made available in
Java*. The Mobile-API will be a key
factor in enabling the exploitation of
MASE functionality.

Application field trials to test
the MASE

The project includes two major field
trials at five locations in Europe,
including BT Laboratories, and one in
Singapore. The first of these trials has
already taken place, testing the first
version of the MASE, its mobile API
and the mobile business information
system applications. The applications
were a news telegram system provid-
ing reliable messaging and informa-
tion filtering, a stock portfolio
application providing alerting, a
mobile e-mail client, and a map-based
city guide application. The city guide

1 A complete description of the
Object Management Group’s Inter-
face Definition Language can be
found in chapter 3 of the Common
Object Request Broker: Architecture
and Specification document, revision
2.0, July 1995.

* Java is a trademark of Sun
Microsystems Inc.
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application (Figure 2) has been
developed in Java and uses the MASE
location manager to determine the
location of the mobile device using
WaveLAN cellid when indoors or
global positioning system (GPS)
outdoors. Maps are downloaded
according to the user location, and
local information can be selectively
displayed on the maps. The city guide
is currently being enhanced to
incorporate delivery of maps which
are appropriate to the network
bandwidth available, and improved
user preference and information
search facilities.

The ficld trial feedback, from
154 trialists, was very favourable and
is being used to refine and develop
the second version of the MASE,
mobile AP1 and the applications.

The OnTheMove project has
developed prototype mobile
middleware to support mobile multi-
media applications which will be
widely used when third-generation
mobile networks emerge. By specifying
a mobile API, an open interface can be
provided and the approach validated.

Mobile Value-Added
Services

Increasingly customers are approach-
ing telecommunications and mobile
operators for more that just pure voice
and data connectivity—many custom-
ers now want managed solutions that
focus on their business environment.
Consequently, many telecommunica-
tions operators are now moving up the

20

value chain and, in addition to
performing the role of ‘bit carrier’, are
acting as a value-added service
provider (VASP) (see Figure 3).

In the context of this article the
VASP is the organisation responsible
for providing customers with person-
alised services based on information
derived from a content provider. The
VASP also performs administrative
functions such as billing and user
authentication. To be successful in an
increasingly competitive marketplace
means that VASPs must be able to
deploy rapidly personalised informa-
tion services that can be easily
updated in the future.

Three-tier architecture to
support value-added services
A development methodology that
enables the VASP’s business domain
to be modelled is extremely attractive
to organisations. This has led BT
Laboratories to adopt object-oriented
analysis and design techniques and
embrace the business object concepts
defined by the Object Management
Group; that is, a business object is a
representation of an entity in the
business domain, including at least
its business name and definition,
attributes, behaviour, relationship

Figure 3—Value chain for offering
value-added services
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Figure 2— City guide application

and constraints. To provide the
required flexibility the application
has effectively been separated into
three tiers: presentation, business
logic and data access. This approach
offers a number of advantages:

@ the VASP focuses on the business
logic (that is, the representation of
the enterprise);

@ business logic is reusable and is
not dependent on specific user
interfaces or databases (it is
insulated from the presentation
and data access components of the
application);

@ services can easily and quickly be
updated; and

@ a varied range of user interfaces
can be supported.

Implementation (EU
Telematics for Transport
Project—PROMISE)

The PROMISE project partners have
deployed trial systems, in six Euro-
pean cities, that offer reliable
personalised travel and traffic
information, that is position depend-
ent, to travellers. Travellers are able
to access the PROMISE services via
cellular-based terminals that incor-
porate a Web browser, including a
portable communicator and an in-car
device. Based on market research
and user-group initiatives the
services to be offered at the test sites
include trip planning, on-trip guid-
ance, traffic and public transport
information, yellow pages, points of
interest and weather information?®.

The PROMISE activity is funded
by the European Commission and the
project partners, which include some
of Europe’s leading companies in
telecommunications, car manufactur-
ing and information technology.

BT acts as the VASP at the UK
PROMISE test site which is situated
around Glasgow. An application
applying the object-oriented three-
tier architecture (that is, presenta-
tion, business logic and data access),
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that focuses on the VASP business
logic, has been deployed (see Fig-
ure 4). This system configuration is a
hybrid intranet solution that allows
the content of legacy databases to be
personalised and made available
dynamically to people who are using
mobile Web browsers.

Personalisation is offered to users
at the Glasgow test site in a number
of ways:

® Each customer is provided with a
unique home page that is linked
to their user profile; this allows
people easily to access relevant
travel information.

® Users can specify routes that are
of interest and define parameters
associated with the route, such as
the time of day for which informa-
tion on the route would be of
interest.

® The UK PROMISE architecture
encompasses an alert service
which allows the VASP to offer
real time information to custom-
ers; that is, users are alerted of
events that will affect their travel
plans. The communications bearer
used to send alert messages (that
is, short message system (SMS),
facsimile, e-mail, etc.) is defined
by the user and is stored as an
entry in the VASP’s customer
profile database.

Approximately 100 people are
participating in the UK PROMISE
trial which commenced in March
1998.

Adopted development environ-
ment

The object-oriented development
methodology adopted by the BT
Laboratories developers (the Fusion
Mcthodology developed at Hewlett-
Packard’s Laboratories) has proved
to be extremely flexible and well
suited to the development of the
VASP architecture.

Fusion is a step-by-step process
that leads a development team from
an initial requirements document
through to the implementation of an
object-oriented software system.
During the process, various models
are constructed, each providing a
view of the software system that
highlights certain issues and
encodes a well defined set of deci-
sions.

The method distinguishes three
stages*:

® analysis—which produces a
declarative specification of what
the system does;

® design—which produces an
abstract object-oriented model of
how the system realises the
required behaviour; and

® implementation—which encodes
the design in a programming
language.

The PROMISE system utilises
intranet technology and browsers as
the basic user interface. As a conse-
quence of this implementation
decision, BT utilised Apple’s
WebObjects software development
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Figure 4— UK PROMISE system
architecture

environment to implement the
required VASP functionality.
WebObjects is extremely powerful
and provides the foundation for the
rapid development of Web applica-
tions. Furthermore, it allows develop-
ers to concentrate on the creation of
the relevant business logic.

The adopted technical approach
has proved well suited to this
application and has enabled a very
flexible VASP architecture to be
deployed in Scotland.

Mobile Social Alarm
Project (MoSA)

The pressing need for a personal
safety device linked to a mobile
telephone was first identified at a
Care and Communications in the
Community seminar organised by
the BT Age and Disability Unit.
Various support agencies for people
with special needs claimed that the
potential market for such a safety
device was enormous, especially if
positional information could be
provided when an alarm call was
made. Subsequently, development
work was carried out at BT Laborato-
ries to produce a concept demonstra-
tor of a mobile social alarm (MoSA)
service, incorporating a mobile
terminal that interfaces to a service
centre. The feasibility of a limited
field trial using the demonstrator
terminal design was accepted and a
field trial is planned for the summer/
autumn of 1998.

Development approach

The MoSA software developers
adopted a flexible approach to system
implementation —effectively compo-
nent modules, which can be reused in
other systems, were integrated
together to provide the required
functionality. The components used
include:

@ mobile voice channel (analogue or
digital),

@ mobile data telemetry (dual-tone
multifrequency (DTMF)),
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Figure 5§—Schematic of the MoSA
system

® second-part computer telephony
integration (CTI),

® text-to-speech announcements,

® geographical information system
(map information with BT’s Map-
Web interface),

® intranet with World Wide Web
(WWW) using server push,

® mobile terminal with GPS
satellite receiver.

MoSA functionality

The system consists of two distinct
parts, a mobile terminal and a call
centre (see Figure 5). When in use,
the mobile terminal monitors the
position of the user, via a GPS
receiver, and buffers this in memory.
If help is required, the user presses
the avkrr button which automatically
initiates a mobile telephone call to
the service centre. At the start of the
speech call, the last known position
of the user is sent as a string of
tones, which are decoded at the
centre, and the caller’s position is
used to centre a map displayed on
the service operator’s screen. Further
relevant information can also be
displayed so that the operator can
give the appropriate verbal assist-
ance to the caller (see Figure 6).

MoSA Mobile Terminal
Terminals have been developed for
both the first-generation (analogue
TACS) and second generation (digital
GSM) cellular networks.

In the initial concept demonstra-
tor an analogue mobile telephone was
integrated with a GPS satellite
navigation system and a single-chip
microprocessor (see Figure 7).
Positions calculated by the GPS
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Figure 6— Example of Web page format for the service centre

that will interface to the public
switched telephone network (PSTN),

receiver, which has a base accuracy of
25-100 m (dependent on the GPS
system configuration), are trans-
ferred to the processor as a latitude/ ® a single speech call was preferred to
longitude position every second. Only a data call followed by a speech call,
when the ALERT button is pressed and
the callinitiated is the last known @ reliable transmission of audio
valid position with the mobile coupled DTMF tones over a GSM
identification converted into DTMF speech path was not found to be
tones for transmission over the guaranteed,
speech channel. The speech channel
is then left open for the caller to seek ® using GSM, positions sent as a
assistance as required. SMS message cannot be guaran-
Analogue cellular telephony was teed to be delivered to the call
chosen for use in the initial demon- centre al the same lime as the
strator for the following reasons: speech call,

® network independence is possible ® minor modifications to the mobile
and, if required, units can be made were relatively straightforward.

Figure 7—MoSA system components
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However, use of a simple interface
between ‘standard’ GPS receivers
and current-generation GSM tele-
phones which enable full remote
control facilities via a serial data port
(RS232) or proprietary telephone bus
provides the following advantages:

® no radio type approval is required,

® the flexibility of a distributed body
worn approach is possible,

® the interface is easier to specify
and downstreaming is therefore
more straightforward, and

® GSM cellular technology will be in
use well after the closure of the
analogue service.

MoSA service centre

The MoSA service centre will be a
dedicated specialist call centre that
interfaces to a MoSA server. For the
demonstration system, the display of
the required map on the service
operator’s screen will be facilitated by
an Internet WWW page requested
from the maps server (refer to
Figures 6 and 7). Decoding of the
DTMEF tones is carried out by a
separate server and upon transfer of
the relevant positional data to the
MoSA server the speech call is
transferred to the required service
operator.

Full computer telephony integra-
tion (CTI) functionality for the
linking of the display with the
incoming speech call will be incorpo-
rated into a working system.

Field trial

The field trial planned for later this
year will examine all issues associ-
ated with running a MoSA type
service; mobile and service centre
trialists alike will be asked to
complete questionnaires and attend
focus group meetings. An external
company has agreed to be involved in
the trial as the service centre
operator; the MoSA system will be
linked in with the company’s exten-
sive development service centre suite.

Potential mobile trialists are cui-
rently being identified.

As the purpose of the trial is to
assess whether MoSA technology
should be offered commenrcially, the
trial report will form an important
part of the business case to proceed
to market.

Further developments

The MoSA system relies on reason-
ably accurate location information
being available from the GPS
module. However, the limitations of
GPS (that is, satellite systems do
not work indoors or in tunnels,
positional accuracy is degraded in
city centres where reflections of
buildings can lead to multipath
problems etc.) have been well
documented. In view of the demand
for position dependent services, BT
is funding collaborative research
into a GSM-based positioning
system at the University of Technol-
ogy, Sydney, and at the BT Laborato-
ries. Early results are encouraging,
giving an accuracy of 20-100 m,
dependent on cell configuration, but
further research and development is
necessary to overcome multi-path
and other problems. If this type of
positioning is successful it should
overcome the inherent city and
building problems associated with
GPS.

Conclusion

Participation in collaborative trials of
mobile multimedia applications is
enabling BT group to develop
relationships with other complemen-
tary organisations and the technical
expertise that will be required if this
technology area is to be exploited
commercially:

® The focus in the PROMISE project
has been to use a flexible object-
oriented three-tier architecture
(that is, presentation, business
logic and data access) that
integrates easily with third-party
databases and which allows BT to
take the role of value-added
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service provider of highly person-
alised dynamic information
services.

® The MoSA project is an example
of a solution designed to meet a
specific customer need. It focuses
on the role positioning will play in
the delivery of mobile information.
A variety of existing building
blocks were integrated including
mobile voice, mobile data telem-
etry, CTI, intranet, WWW using
server push and GPS-enabled
mobile terminals.

® In contrast, the OnTheMove
project assumes that a third-
generation network that offers a
broad range of services (that is,
resilience to disconnection,
variable bandwidth, QoS trading,
session management, multimedia
conversion etc,) will exist, and
then focuses on the mobile
middleware and application
support environment. Several
typical new multimedia applica-
tions were constructed to demon-
strate the type of applications
that will be available in the
future. These are now helping BT
shape its plans for the future
support of mobile multimedia
applications.

Provision of seamless access to
personalised mobile multimedia
applications will involve a high level
of network media control. Current
research and development projects
are resulting in a broad range of
mobility-related functionality which
in the future will be integrated. This
work lays the foundations for the
technology that will support a
multimedia future on both fixed and
mobile networks.
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TELECOMMUNICATIONS IN THE 21st CENTURY

Knowledge Discovery and

The World Wide Web
(WWW) is seeing
phenomenal growth, but
the task of finding
particular information is
becoming increasingly
difficult. Many search
tools are now inadequate
for users’ needs. This
article looks at how a
combination of agent
software and webcasting
technologies can aid both
the discovery of
information and its

delivery.

Delivery

Introduction

Phenomenal growth has been a
feature of the World Wide Web
(WWW) since its inception in the
early 1990s. Today, more than

60 million pages of information are
available and the potential of the
WWW to support electronic com-
merce and real-time services is
starting to be exploited. Powerful
search engines are available to assist
people to find the information they
need. However, the WWW is in
danger of becoming a victim of its
own success: every day millions of
people trawl the network for informa-
tion using any one of a dozen or more
different search tools. But whether
they find what they are looking for
sometimes depends not only on their
skill, but also on their luck. Studies
indicate that many exisling search
engines are not now meeting the
needs of users?.

Recently, we have seen increasing
interest in the use of Internet
technology within organisations and
the emergence of intranets?. More
and more information is being stored
in intranet networks and this has led
to the realisation that these intranets
are valuable repositories of corporate
knowledge. Organisations are
increasingly realising the importance
of using knowledge and information
residing in their networks for
competitive advantage. It is forecast
that annual spending on corporate
intranets will top $2-1 billion in the
UK in 1998; for western Europe the
total is expected to be over $7-7 bil-
lion (Inteco Corporation, 1997). Key
to the usefulness and viability of both
the public Internet and corporate
intranets, however, will be the ability
to manage the information and
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provide users with the information
they want, when they want it.

This article looks at the current
state of information delivery and
discovery before moving on to
describe innovative BT solutions to
the problems of information overload.

Current Technology: Some
Limitations

Several problems are encountered
with current information manage-
ment technology. Many centre on
difficulties in finding relevant
information. Simple keyword queries
often yield too many results of
variable quality. It is usual to receive
several hundred hits (documents
matching the user’s query) even on
relatively narrow queries. Research
also shows that users do not find it
easy to frame the query needed to
return the information they require’.

Text retrieval systems can be
characterised by two measures, recall
(R) and precision (P). Recall meas-
ures the retrieval effectiveness of the
system; the number of documents
actually retrieved compared with the
total number of relevant documents
in the database:

_ number relevant retrieved
total number relevant

It has long been realised that the
recall of text retrieval systems can be
quite low. One study® showed that
less than 20% of the relevant docu-
ments were retrieved from a data-
base containing roughly 350 000
pages of text, using IBM’s STAIRS
full-text retrieval system. Interest-
ingly, the subjects involved in the
trial believed that they were retriev-
ing a much higher fraction of the
relevant documents. The study also
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Figure 1—"Traditional pull and push
models of information distribution

claims that evaluations done on
small databases do not scale linearly
to large databases.The search effort
required to obtain the same recall
level increases faster than the size of
the database This has obvious
implications for the very large
information sources now becoming
available on the Internet.

Precision (P) measures how
relevant the retrieved documents are
to the query:

e number retrieved relevant
total number retrieved

The performance of current
systems is disappointing even when
used on a single database. When a
search on multiple networked
information sources is tried, several
additional effects come into play,
including repeated documents,
multiple slight variations of essen-
tially the same information and the
problem of information granularity—
current systems have no way of
differentiating between detailed
documents and summaries or
overviews.

In addition to these problems,
organising information once it has
been found may not be straightfor-
ward. Most current WWW browsers
(Netscape Navigator, Internet
Explorer, ete.) incorporate a book-
mark facility to provide some means
of storing pages of interest to the
user. Typically, this is done by
allowing the user to create a hierar-
chical menu of names associated
with particular universal resource
locators (URLs). While this menu
facility is useful, it quickly becomes
unwieldy as the number of book-
marks grows.

Essentially, the representation
provided is not rich enough to allow
us to capture all we would like about
the information stored: the user can
only provide a string naming the
page. As well as the fact that useful
meta-information such as the date of
access of the page is lost, a single
phrase (the name) may not be
enough to index accurately a page in
all contexts.

26

(a) INFORMATION ‘PULL'

Consider, as a simple example,
information about the use of knowl-
edge-based systems (KBS) in infor-
mation retrieval of pharmacological
data: in different contexts, it may be
KBS, information retrieval or
pharmacology which are of interest.
Unless a name is carefully chosen to
mention all three aspects, the
information will be missed in one or
more of its useful contexts. This
problem is analogous to the problem
of finding files containing desired
information in a computer file
system?, although in most such
systems one can, for example, sort
files by creation date.

Lastly, the sharing of information
is not supported in most current
systems. In the corporate context,
when one user finds information that
is important or relevant, often other
users also need to know; for example,
other members of a project team.
Ideally, this kind of information
sharing should be automated using
software that knows the interests
and role of each user.

Given the increasing size and
availability of information sources
and the limitations of current
systems discussed above, novel
techniques will be required for
information retrieval in the future.
These techniques will need to be:

@® appropriate for both textual and
non-textual information,

® able proactively to deliver infor-
mation to users,

® able to scale up to deal with
increasingly large information
stores,

oF 4 &

ARTS SPORT NEWS

PUBLISH ANO SUBSCRIBE

(b) PUSH MODEL

® capable of extracting information
from documents at appropriate
levels of detail, and

® able to model users’ interests and
able to find and share relevant
information.

Push and Pull Models of
Information Access

Until relatively recently, information
has been obtained from the WWW
via a request-and-reply mechanism,
or pull model (see Figure 1(a)): the
client initiates a request for informa-
tion and the server replies. Intranets
originally reduced the number of
passive e-mails employees received,
in turn reducing the information load
on early adopters. However, the
increase in the wealth of information
and knowledge on corporate
intranets is rendering pull as a
delivery method increasingly ineffec-
tive. This is particularly true where
information changes rapidly (for
example, share price information) or
where time is critical, as in the
distribution of revisions to industrial
safety documents or sales figures.
On the intranet and Internet
alike, one of the most important
requirements is for the relationship
between content providers and end
users to be mutually controlled®.
Under the current request and reply’
paradigm of the WWW, this relation-
ship is very much a hit-and-miss
affair, Webmasters rely on their sites
providing useful information in a
visually attractive format that keeps
users coming back time and time
again, even on the intranet. For the
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The common thread is the need to reach large numbers of
people with either a notification of new information and
where to get it or the information itself.

user, determining where a useful
piece of information is and whether it
has changed is a far from satisfactory
experience. Push aims to provide a
solution by sending information to
users only when it changes and anly
when they have subscribed to receive
it. This model is known as publish
and subscribe (see Figure 1(b)). A
user requests a flow of information
from a particular content provider or
service with some element of basic
personalisation. This is usually in the
form of tick boxes. Content also
follows the television set of meta-
phors with words like channels,
meaning the set of content from a
particular provider, and
narrowcasting, which is the tech-
nique of broadcasting a subset of
information to particular users. For
example, on a major sports channel
users may be able to choose from
news on different sports ranging
from soccer to ice hockey by ticking
the relevant boxes. The semi-
personalised information that they
receive is typical narrowcasting
which has some tailoring to users’
preferences but is not fully personal-
ised®,

Push technology can be thought of
simply as a mechanism for delivery, a
way of targeting users with pertinent
information. Just as importantly it
offers a way of providing feedback
and hence a hysteresis loop which
can be used to tailor content for
subscribers. This model has obvious
advantages in areas where informa-
tion needs are well known and easily
defined and where information may
be changing rapidly. However, most
push vendors today actually employ
an automated pull of information
from the server based on known user
preferences. This approach has its
roots in what was until recently the
unicast-orientated Internet. However,
there is a danger of excess network
traffic unless such services are
properly managed. Proxy servers can
be placed strategically to reduce the
amount of traffic duplication through
the same content being retrieved by
all users. Intelligent scheduling can

also be employed to conduct large file
transfers and information updates at
appropriate time intervals or at
times when the network is quiet.
Applications that utilise push
delivery are not confined to unicast
networks; satellite distribution is a
typical example of the dissemination
of information, as it becomes avail-
able in broadcast form to a large
numbers of users. There is a plethora
of applications for push including
delivery of software updates, news
and content aggregation, event
notification and file updates. It can
be applied to any application where
information needs to be updated.
Although push is already part of
basic browser software such as
Communicator from Netscape and
Internet Explorer 4.0 from Microsoft,
it will become an even more integral
part of the operating system, particu-
larly with the arrival of Windows 98,
for data delivery. Push is an impor-
tant component of a knowledge-
management solution. However,
there is room for ‘push’ and ‘pull’
approaches in a managed enterprise
environment. With all webcasting
services, including push technology,
video streaming and data distribu-
tion, the quality of the content is
crucial. Just as successful intranets
require a predefined information
strategy, so the same is true for push.

True push

As the audience increases and new
types of time-dependent push
applications are introduced, such as
event notification, it becomes appar-
ent that the network-inefficient
polling-based mechanisms for pushed
information do not scale sufficiently
to address future requirements. Nor
can they handle the need for immedi-
ate dissemination of information. In
a world billed as ‘the information
society’, not only is the thirst for the
latest information ever increasing,
but the lifetime of a piece of informa-
tion also is becoming shorter. Where-
as in days gone by, managerial
decisions could take days or even
weeks to filter through an organisa-
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tion, intranets have changed the way
of thinking forever. It is now possible
for employees to bypass the internal
corporate hierarchy and gain access
to another employee far removed
from themselves either by rank,
geographical location or work area.
At the same time, employees have
access to the latest information at
the same instant as the decision-
makers within a company. It is this
thirst which is driving new ways of
communicating. More information
has been published in the past

30 years because of the computer
revolution than was published in the
300 years before. But more impor-
tantly, published information needs
to reach its audience quicker than
ever.

To reach large audiences, two
things are needed, a timely method of
broadcast for event notification and a
method of personalisation. This
personalisation needs to filter the
information to that needed by the
individual while maintaining an
efficient system for targeting large
numbers of users. IP multicast is a
version of the Internet protocol (IP)
which addresses the problem of
broadcasting to a group of users who
are actually interested in the broad-
cast rather than simply giving a
blanket coverage to everyone. Event-
driven applications range from file
transfer updates such as database
replication to share price dealing.
They can also include sporadic one-
off messaging such as important
corporate news or a message from
the chairman. The common thread is
the need to reach large numbers of
people with either a notification of
new information and where to get it
or the information itself. Some
applications such as stock quotes also
require a level of quality of service
(QoS) from the application. If
subscribers have paid to receive the
latest information, they expect to
receive the information with a
minimum latency. In the finance
area, information must arrive as
closely as possible with each dealer
at the same instant, otherwise there
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is an unfair competitive advantage.
Customers may also pay for services
that guarantee delivery or provide
varying levels of reliability.

IP multicast was first proposed to
the Internet Engineering Taskforce
(IETF), the main standards body on
the Internet, in 1989 by Steve Deer of
Stanford University’. Its aim was to
publish information to interested
users based on the concept of infor-
mation groups. Data providers
publish to a group address rather
than to individuals. They also do not
have to be a member of the receiving
group, merely aware of the group’s
address. Users who wish to receive
particular information (for example,
the news from CNN) subscribe to the
multicast group typically using a
protocol called the Internet group
management protocol (IGMP). IGMP
manages the groups dynamically so
that users can subscribe and
unsubscribe without affecting the
data stream. This in turn removes
the load from the publishing server
as only one stream is transmitted
without setting up connections to
every possible subscriber. The work
of assigning the information stream
to each interested user is done
through protocols like IGMP at
either the end subnet (that is, at the
local router) nearest the user or
through multicast aware switches on
each network segment (Figure 2).
This method of moving the decision
making process on which end hosts

Figure 2— Multicast event notification

should receive the information
stream to the local part of the
network and leaving the core net-
work as a distribution channel makes
multicast transmission inherently
more scalable. Multicast also
improves the broadcast model in that
only users who are interested in a
particular stream receive the
information rather than all users on
a particular area of the network,
which would be true broadcast.

The use of multicast technology
works well for information that
cannot easily be tailored or that is
applicable to a wide audience, such
as audio or video streams. However,
for news or information-based
content, this method, while theoreti-
cally kinder to the network, still
poses problems for the end user, who
is in danger of being overwhelmed by
the amount of information delivered.
The break-even point for ‘broadcast’
multicast services is where the
business model for a given service
will support the mass broadcast of
the same content to many users: if
too much information is sent to too
many people, neither the network
costs nor the quality of information
delivered are acceptable. Beyond this,
therefore, services require some
element of personalisation so that
the customer gains value, the risk of
information overload is lessened and
the network load is reduced.

Basic multicast is unreliable,
which is not a problem for livecasts
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over video or audio, but for vital
information that is not frequent,
users could potentially miss an
update, or only partially receive the
information. Multicast IP is the
equivalent to IP in the unicast
communications stack and as such is
connectionless. It disregards lost
packets, which for business-critical
data applications is unacceptable.
Just as normal IP has transmission
control protocol (TCP) to provide
flow control, in these cases some
form of reliability needs to be
provided either within the applica-
tion or within the communication
stack. This reliability is crucial to
event-driven applications where
users may need to know that they
missed some information, or request
that it be re-sent. Re-transmission
requests could be aggregated or
scheduled for another multicast.
Alternatively, specific updates may
be unicast from a local proxy cache
or even from the origin server itself
to the end host. There needs to be an
equivalent to TCP for IP multicast if
reliability is to be provided for
business critical applications. Early
examples of reliable multicast
include Pretty Good Multicasl [rom
Cisco, publish and subscribe from
Tibco and the reliable multicast
family of protocols from GlobalCast.
Reliable protocols imply a method of
feedback which impacts scalability
and increases the complexity of the
protocol, but which is still inherently
more scalable and efficient than
unicast transmission. An excellent
source of further debate on the
implementation of token-, tree- and
cloud-based topologies for reliable
multicast can be found on
Globalcast’s WWW site®.

Whether information is pushed or
pulled, however, the requirement to
identify and refine information
relative to a particular user’s inter-
ests is still a key issue. Typically,
current push information services
use manual (human) information
selection and management tech-
niques. The amount of information
that can be processed in this way is
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clearly limited. Later, a system is
described that automates the process
of content selection, summarisation
and dissemination and can be
applied to both server-based unicast
systems and multicast services using
client-side personalisation.

Personalisation—User
Profiling and Information
Filtering

As discussed above, one key to
effective information management is
user profiling—the ability to repre-
sent and reason about the interests
or preferences of a user. Use of user
profiling techniques will allow
software automatically to filter and
prioritise information from, for
example, collections of Internet/
intranet multimedia documents or in
the future from several hundred
channels of digital TV.

This section discusses techniques
for representing users’ interests and
filtering the vast amount of informa-
tion that is now available from the
Internet (and other electronic
sources) in a variety of media. There
are three different approaches to
user profiling:

® statistical keyword-based
approaches;

@ artificial intelligence (Al), and
neural network (NN) techniques;

® social filtering (a non-explicit
approach, using the preferences of
other users rather than an explicit
representation of a profile).

This article focuses on statistical
approaches, since it is these that are
used in the information management
solutions described later. Experimen-
tation with other techniques, in
particular, the exploitation of neural
network technology, is ongoing.

Statistical keyword
approaches

Keyword (or term) matching is perhaps
the best-understood approach to

determining whether some information
is relevant to a user’s interests. A
common method for implementing a
keyword matching scheme is to use a
vector space model (VSM). Such a
model constructs a vector of dimension
m for each document, where m is the
total number of ferms (keywords) used
to identify the content of the docu-
ments in the system. There are three
main approaches to producing a
document’s vector:

® Boolean 1If the term appears in
the document then it is given a
weighting of 1, otherwise it is
weighted as zero.

® Term frequency The weighting
given to each term is based upon
the frequency of its occurrence in
the document. If the term is not
present then it is set to zero. The
resulting vector is often normalised
to prevent longer documents from
having a better chance of retrieval.

® TF-IDF The weighting given to
a term under this scheme depends
on the term frequency (TF),
(which is the frequency of the
occurrence of the term within the
current document), and the
inverse document frequency
(IDF). The IDF is a measure of
how often the term appears in all
of the documents in the retrieval
system and is often calculated as:

IDF =log(N/n),

where N is the total number of
documents in retrieval system,
and n is the number of documents
containing the term. Hence
common terms have a low IDF
and terms that appear in only a
few documents will have a high
IDF. The weighting for any
particular term in the document is
thengiven by

w=TF x IDF.

As with the term frequency
approach, normalisation of the
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document vector is common, as is
matching against phrases rather
than individual terms.

A user’s profile can be mapped
into the vector space and the similar-
ity between a document and the
profile is then calculated as the
cosine product of the two associated
vectors. If the result is greater than
the predefined relevance threshold
for that user profile then the docu-
ment is presented to the user.

The advantages of this approach
are its relative simplicity and its
adoption of well-understood and
effective techniques from the field of
information retrieval®. Disadvantages
include the fact that the technique
can be used only for text documents.
Additionally, there are many ways to
express a given concept (synonymy);
the literal terms in a user’s profile
may not match those in a relevant
document.

Conversely, most words have
multiple meanings (polysemy), so
terms in a profile may literally match
those in irrelevant documents. These
problems can, however, be mitigated
somewhat by the use of profile
enhancement (see below). Generally,
this scheme (incorrectly) assumes
keywords are orthogonal in vector
space; that is, all terms are unre-
lated. The idea of synonymy shows
that several keywords could describe
the same concept. Such keywords are
clearly related and therefore cannot
be classed as orthogonal. On a less
obvious scale, related concepts are
also not orthogonal —see the next
section for further discussion on this
point.

Profile expansion

A supplementary method that has
been researched for improving the
performance of keyword-based
filtering relies upon a technique
adapted from the information
retrieval technique of query expan-
sion. The filtering system expands
the profile by adding terms related to
the keywords supplied by the user.
These new terms can either be
derived with lexical aids, such as
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Figure 3—The Jasper information
egent

thesauri and controlled vocabulary
lists, or statistically selected based
upon the general co-occurrence of the
terms in other documents (see the
discussion of the ProSearch agent
later).

The procedure used in Reference
10, for example, used sets of syno-
nyms, (known as synsets), which
formed part of a lexical system
called WordNet. The synonyms are
arranged into is-e and pert-of
relationships. The expansion of any
given query could then proceed in
several ways by adding (for exam-
ple):

® only the immediate synonyms
from appropriate synsets,

@ all descendants in the is-a
hierarchy, and

@ all words in synsets one is-« or
part-of link away from the original
synset.

It was found that the expansion
technique did not improve the
effectiveness of queries that were
relatively complete when entered by
the user, for any filtering method.
However, shorter or incomplete
queries were significantly improved
by the expansion and these still occur
relatively often.

Knowledge Discovery and
Delivery Solutions

Jasper

Jasper!'''?is a system of WWW
information agents. Jasper works
with & community of users Lo [acili-
tate the automatic organisation,
summarisation and sharing of WWW
information. Figure 3 summarises
the main functionality provided by
the Jasper information agent.

Storing Information in Jasper
Jasper agents are used to store,
retrieve, summarise and inform other
agents about information found on
WWW. In certain circumstances,
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Jasper agents also identify an
opportunity for performance im-
provement and seek user feedback in
order to improve. Each Jasper user
has a personal agent which holds a
user profile based on a set of key
phrases.

Given the vast amount of informa-
tion available on the WWW, it is
preferable to avoid the copying of
information from its original location
to a local server. Indeed, it could be
argued that this approach is contrary
to the whole ethos of the Web. Rather
than copying information, therefore,
Jasper agents store only relevant
meta-information. This meta-
information is then used to index on
the actual information when a
retrieval request is made.

When a user finds a WWW page of
sufficient interest to be stored by
Jasper, a ‘store’ request is sent to
Jasper via a menu option on his or
her WWW client. Jasper then invites
the user to supply an annotation to
be stored with the form. Typically,
this might be the reason the page
was stored and can be very useful for
other users in deciding which pages
retrieved from the Jasper store to
visit. The user can also specify at this
point one of a predefined set of
interest groups to which to post the
page being stored. The WWW page is
added to the Jasper store. Essen-
tially, the Jasper store is a simple
term-document matrix M, wherein:

0 if term j does not occur
in document i

M@, j)=
n if term j appears in
document i n times

At storage time, Jasper agents
perform four tasks:

® An abridgement of the textual
information on the WWW page is
created, to be held locally. This
enables a user to assess the
content of a page from a local
store quickly before deciding
whether to retrieve remote
information.

@ The content of the page is analysed
and matched against every Jasper
user’s profile. If the profile and
document match strongly enough,
Jasper e-mails the user, informing
him or her of the page stored.

@ The page is also matched against
the storer’s own profile. If the
profile does not match the content
of the page being stored, Jasper
suggests to the user new words or
phrases they may wish to add to
their profile. Thus Jasper agents
can adaptively learn their users’
interests by observing the users’
behaviour.

® For each document, an entry in
the Jasper store is made, holding
keywords, an abridgement of the
document, document title, user
annotation, URL, storer name and
date and time of storage.

In this way, a shared and
enhanced information resource is
built up in the Jasper store. Given
that users must make a conscious
decision to store a page, the quality of
the information in the Jasper store is
high —it is effectively pre-filtered by
Jasper users.

Getting information from Jasper

® E-mail notification As described
above, when a page is stored by a
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Jasper agent, the agent checks the
profiles of other agents’ users in
its ‘local community’ (the set of
users who contribute to that
particular Jasper store). If the
page matches a user’s profile with
a score above a certain threshold,
an e-mail message is automati-
cally generated by the agent and
sent to the user concerned,
informing the user of the discov-
ery of the page.

® What's new A user can ask his/
her Jasper agent ‘What’s new?’
The agent then interrogates the
Jasper store and retrieves the
most recently stored pages. It
determines which of these pages
best match the user’s profile. A
WWW page is then presented to
the user showing a list of links to
the recently stored pages, along
with annotations where provided,
date of storage, the storer, a link
to a locally held abridgement of
the page and an indication of how
well the page matches the user’s
profile.

® Interest groups As mentioned
above, when a user stores a page
in Jasper, he/she has an opportu-
nity to specify one of a predefined
set of interest groups to which to
post the page. Interest groups
gather together pages of related
information. Jasper users can visit
interest group pages which are
dynamically constructed from the
pages which have been posted to
them and consist of a list of links
to the pages and their
abridgements, along with any
annotation provided by the
original storer of the page.
Interest groups are similar to the
‘list of links’ pages found in many
WWW locations, with the impor-
tant extensions that multiple
users can contribute to the list
(automatically via the storage
process) and that abridgements of
the information and annotations
by the original storer of the link
are also available.

® Keyword retrieval The user
supplies a query in the form of a
set of keywords. The Jasper agent
then retrieves the most closely
matching pages held in the Jasper
store, using a Boolean keyword
matching and scoring algorithm.
The agent then dynamically
constructs a hypertext mark-up
language (HTML) page with a
ranked list of links to the pages
retrieved and their abridgements.
Any annotation made by the
original user is also shown, along
with the scores of each retrieved
page. This page is then presented
on the user’'s WWW client.

® Show me similar This facility
allows a Jasper user to request
that his/her agent retrieves
relevant pages from the Jasper
store. The WWW page currently
being viewed by the user is
analysed and the Jasper store is
searched for related documents.
Given the pre-filtered nature of
the Jasper store, it provides a rich
resource for this type of facility.

Jasper agents are in use by
several user groups within and
outside BT. Jasper agents allow users
to store information, along with
summaries and annotations, and to
share information with others with
the same interests. As such, Jasper is
a step along the road towards the
original vision for WWW as a
network which supports cooperative
working and the sharing of informa-
tion, rather than merely the serving
of information.

ProSearch—a proactive
search agent

This section describes ProSearch, an
agent which automatically searches
the WWW on a user’s behalf, return-
ing high-quality information based
on the user’s profile.

Clustering keywords

A user’s profile comprises a set of
words and phrases as in the Jasper
system described above. This profile
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may reflect an interest in more than
one area: the same user could have
words and phrases in his/her profile
which reflect an interest in network
management, ATM technology and
fly-fishing, for example. ProSearch
will automatically identify the topics
in a user’s profile and search for
information about each topic sepa-
rately.

Key phrases (terms) occurring in a
particular document collection (such
as a set of WWW pages) can be
clustered into related groups. So, for
example, a similarity matrix for the
keywords in the Jasper store can be
constructed which gives a measure of
the ‘similarity’ of each pair of key-
words in the store. For each pair of
keywords, the Dice coefficient is
calculated'. For two keywords K, and
K, the Dice coefficient is given by:

_ 2C
KK A+B
where:
Sy ¢, = similarity between K, and K,

C = number of documents in which K
and Kj co-occur,

A = number of documents in which K.
occurs, and

B = number of documents in which K}
occurs.

A similarity S of 0 means that two
terms never co-occur, while if S was
1, the terms would occur in the same
and only the same documents.

Note that this formula assumes
Boolean document weighting; that is,
the weight of a given document D is 1
if the keyword occurs in D, else 0.
More sophisticated schemes based on
keyword frequency are available.

Proactive searching

The key phrases comprising a user’s
Jasper profile are being used by an
experimental system called
ProSearch to search proactively for
new WWW pages relevant to their
interests, which can then present a
list of new pages which the user may
be interested in without them having
to explicitly carry out a search (see
Figure 3). These proactive searches
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Figure 4—The ProSearch agent

can be carried out at some given
interval, perhaps weekly or monthly.
Clustering is useful here because a
profile may reflect more than one
interest. Consider, for example, the
following user profile:

Internet, WWW, html, http,
football, Manchester, United, linguis-
tics, parsing, pragmatics.

Clearly, three separate interests
are represented in the above profile
and searching on each separately is
likely to yield far superior results
than merely entering the whole
profile as a query for the given user.
Clustering keywords from the
document collection will automate
the process of query generation for
proactive searching by a user’s
ProSearch agent.

Let us exemplify with a typical
profile, the following set of keywords:

{Internet, information, retrieval,
SMART, clustering, agent, intelligent,
CORBA, IDL, DCE}

We can cluster these keywords as
described above, using the Jasper
store as the document collection. We
then obtain the similarity matrix
shown in Table 1.

If we use complete-link cluster-
ing!, the following clusters are
obtained:

Table 1 A Term Similarity Matrix

"Telecoms"
"ATM"
"ISDN"
"Broadband"

Filter

Prioritise &
Summarise

Search

User Feedback | o

Titles |’
Summaries |
Relevance |
Locations | "2 7

{DCE, CORBA, IDL}

{SMART, clustering}

{Internet, information, retrieval}
{intelligent, agent}

The set of queries created by
ProSearch from the user’s profile is
then presented to the user for
confirmation or adjustment before
the queries are submitted.

Because queries based on profile
clusters are made off-line, rather
than interactively by the user, there
is an opportunity to analyse the
results before presenting them to the
user, thus providing a higher quality
set of results than is possible with a
traditional on-line search engine. For
example, when the search results are
obtained, they can be abridged and
matched against the user’s profile in
the usual way to give a prioritised
list of new URLs along with locally
held abridgements. In addition, a log
can be held of the pages found by
Jasper for each user. By checking
against this log, only new pages

(those the user has not been shown
by ProSearch previously) are pre-
sented. The pages arc presented to
the user on a dynamically con-
structed WWW page which easily
stores pages of particular interest in
the Jasper store, thereby disseminat-
ing the information. In addition, the
user can feed back whether or not a
particular document was of interest.
Using this information, the user’s
profile is improved to reflect his/her
interests better. Figure 4 shows the
ProSearch agent search process.

Profile enhancement

ProSearch is also being used to
enhance the profiles of users of the
Jasper system and other information
filtering systems within BT. As
discussed earlier, a user’s profile can
be enhanced by adding those key-
words most similar to the keywords
explicitly represented in the user’s
profile in a way reminiscent of query
reformulation techniques, such as the
use of spreading activation net-

CORBA DCE IDL Internet information retrieval intelligent  agent SMART clustering
CORBA 1
DCE 0-62 1
IDL 0:92 050 1
Internet 0-03 0-03 0-03 1
information ~ 0-04 0-04 0-03 0-51 1
retrieval 0-04 0-08 0-00 0-21 027 1
intelligent 0-00 0-03 0-00 0-21 0-30 0-30 1
agent 0-07 0-11 0-04 016 0-29 0-38 0-53 1
SMART 0-00 0-00 0-00 0-07 0-07 019 0-10 014 1
clustering 0-00 0-00 0-00 0-01 003 017 0-04 012 0-43 1
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AgentCast is an experimental set of components to provide
discovery of information, profiling, summarisation, delivery,
and feedback and population monitoring.

works'®!6 and other techniques based
on the use of semantic nets!™.

In Reference 17, for example, the
use of semantic knowledge from
WordNet!® in an experimental
program called NetSerf for finding
information archives on the Internet
is reported. Based on a set of 75 que-
ries, NetSerf was reported to have
performed significantly better than
the Smart?® information retrieval
system. Interestingly, BT has
performed some simple experiments
with WordNet for profile enhance-
ment but found that WordNet did not
perform well with respect to the very
technical vocabulary that constitutes
the terms in the Jasper store. It was
this technical bias that led to BT
researchers looking at the store itself
for a network of related terms: in
effect, the clustered terms constitute
a simple spreading activation
network. In Reference 15, some
results from cognitive psychology
research are analysed to explain why
it proves difficult for people to think
of related terms when trying to frame
a query to an information retrieval
system. This difficulty is ameliorated
to a degree by the automatic (hidden)
enhancement of a user’s profile by
the system.

Figure 5 shows an example
network of keywords which have
been built from the keyword similar-
ity matrix extracted from the Jasper
store. The algorithm is straightfor-
ward: given an initial starting
keyword, find the four words most

Figure 5— A keyword network from
Jasper

SYSTEM INFORMATION
NETWORK INTERNET PAGE == HOME
COMMUNI- WEB
CATION
SERVER

similar to it from the similarity
matrix. Link these four to the
original word and repeat the process
for each of the four new words. This
can be repeated a number of times
(in Figure 5, three times). Double
lines between two words indicate
that both words occur in the other’s
four most similar keywords. One
could of course attach the particular
similarity coefficients to each link for
finer-grained information concerning
the degree of similarity between
words.

Thus, for example, if the words
‘virtual’, ‘reality’ and ‘Internet’ are
part of a user’s profile but ‘VRML/
(virtual reality modelling language)
is not, an cnhanced profile might add
VRML to the original profile (assum-
ing VRML is clustered close to
virtual, reality and Internet). In this
way, documents containing VRML
but not virtual, reality and Internet
may be retrieved whereas they would
not have been with the unenhanced
profile.

AgentCast

AgentCast builds upon the work
already described in the previous two
case studies to provide a basis for
personalised webcasting services. It
is still in the research phase and is
an experimental set of components to
provide:

@ discovery of information,
@ profiling,

@ summarisation,

@ delivery, and

@ feedback and population monitor-
ing.

For push technologies particularly,
the ability to push a summary of
interesting information is more
efficient on both the user and the
network. The method of summarising
content is based on the BT ProSum
information summarisation soft-
ware?, The basic concept is to
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provide a range of services that can
be offered easily to customers using
the various agent technologies as
building blocks and incorporating
future research.

Knowledge discovery

Knowledge discovery is no easy task
when applied to the whole corporate
intranet or the Internet. There are no
standards for publishing information
in a structure form other than
physical HTML commands and
addresses. AgentCast builds upon
emerging Web standards such as the
extensible mark-up language (XML)
and parasitically through current
Web search engines to find informa-
tion of general interest to the
population. A pool of information,
some of which is delivered to each
user according to his/her profile, is
created. ProSearch can be applied to
hunt specifically for information
pertinent to each user, but at the
same time general content collection
is applied to popular news sites to
provide the latest information in one
repository.

XML was issued as a recommen-
dation by the World Wide Web
Consortium (W3C), the leading
application standards body on the
Web, during February of 1998%. It is
a framework for describing data or
information so that it can be identi-
fied and used by applications for
specific tasks. XML can represent
different name spaces so that the
same piece of information can have
different meanings depending on
where it resides. For example, the
<title> tag could be defined within a
people directory to mean the person’s
title, whereas, within an electronic
library, it would mean the title of a
book or catalogue. XML applications,
systems which use XML to character-
ise content, include the channel
definition format (CDF) scripting
language used within Internet
Explorer 4.0 for the Active Desktop
and Active Channels as well as the
resource description framework
(RDF) proposed to describe specific
resource available on a network.
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The benefit of XML to knowledge
discovery is that it provides a
standard way of defining attributes
for a piece of information. This is a
similar concept to recent search
engines, which have attempted to use
meta-tags within HTML. Unfortu-
nately the use of meta-tags has not
significantly improved search engine
performance due to patchy and
inconsistent usage.

Profiling and summarisation
Profiling is based on the extraction
of keywords from textual documents
and can be done either at any level
(for example, for the population as a
whole) or for the end user. It can
also be used on the population to
introduce a basic level of serendip-
ity. A more complex version of this is
to use clustering techniques as in
ProSearch to group topics and then
to apply social filtering® to work out
from other users with similar
interests what extra information
should be shown to a user.

Summarisation, based on the
ProSum component can be tailored
specifically to a user’s profile. It is
based on the frequency of words and
phrases within a document, based on
a technique called lexical cohesion
analysis®,

Delivery

Increasingly the Internet is chang-
ing from being passive to enabling
mass broadcasts of the latest
information. For polling-based push,
server-based content creation and
personalisation still works as well as
for the Web itself. It is relatively
simple to create dynamic Web sites
thet produce news tailored for an
individual because the user has to
request the information. True push
is more difficult to tailor. Tibco’s
publish-and-subscribe model uses
subject names to categorise content
and utilise the same multicast group
for many types of content. In this
model, users subscribe to particular
subject names such as ‘uk.stock.*’
which would give all stock prices in
the United Kingdom.
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Feedback

Feedback in a unicast environment is
provided by scoring the user’s reaction
to a piece of information which itself
was tailored to meet his/her profile.
Usually users are asked to select a
few tick boxes relating to their
preferences when they join the service
in order to ‘seed’ their profiles.
Alternatively, the population profile
can be used initially or the system can
be left to learn’ a user’s interests.
Such feedback can be provided by
using the application specific informa-
tion such as the feedback statistics in
Backweb Technologies’ Channel
Server or through dynamic Web sites
that log user requests for news stories
and click-throughs. In addition to this
automatic profile evolution, users can
be provided with a facility proactively
to view and edit their own profiles.
Multicast distribution does provide
better scalability, but it also removes
the feedback loop that is so critical,
especially for social filtering where
the decisions taken by the population,
or a subset of the population, are
critical to the algorithm.

Conclusion

This article has discussed the issue of
information overload, which is
growing in importance, as ever more
information becomes available on-
line through the public Internet and
corporate intranets. The importance
of new proactive push models for
information delivery were also
explained.

The article described the Jasper
agent, which facilitates the organi-
sation, summarisation and dissemi-
nation of information through an
organisation, and ProSearch, which
automatically finds high-quality,
relevant information for a user from
WWW and other information
sources.

Finally, AgentCast was
described—a powerful combination of
agent software and webcasting
technology, which provides a novel
and enhanced method of knowledge
discovery and delivery.
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Simon Steward and Ian Videlo

Intelligent On-Line Purchasing

New applications and
services hint at the power
of the Internet to bring
buyers and sellers
together. This article
examines consumer
buying behaviour. It
shows how intelligent
applications can help at
each stage, guiding a
buyer from the point of
realising a need, through
a complex purchasing
decision, to the point
where the buyer can buy
a product with
confidence. The roles of
advertising, third party
product review and
independent advice are
examined within this new

environment.
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Introduction

The Internet is introducing new ways
to buy products. We can find informa-
tion, suppliers and advice about
purchases on-line. This is causing a
fundamental shift in the relationship
between buyers and sellers, and
retailing will adapt to serve this new
market. The nascent home-shopping
market is expanding rapidly. The
creation of new shopping environ-
ments that provide novel retailing
mechanisms and tools for shoppers is
helping to drive change.

This is just the beginning, and
currently many problems face on-line
buyers. It is not easy to find products
or suppliers using keyword searches
or by browsing directories such as
Yahoo. There can be an overwhelm-
ing number of suppliers returned
from a search or, owing to a peculiar
way a product is described, the user
may miss it entirely. Internet
classified directory services help
users find suppliers in predefined
categories, but contain no informa-
tion about precisely what products
suppliers sell and what deals they
are offering. A buyer must contact
suppliers individually to find this
out. Given these limitations, many
buyers find suppliers in a haphazard
fashion. There are no unifying
directories or common ways to
describe products.

The problems with searching are
due in part to the nature of hypertext
mark-up language (HTML) which
controls the way a Web page is
presented. What HTML lacks is any
structured way to encode information
about the meaning of a Web page. It
lacks data about the data on the
page, so called meta-data. Meta-data
contained in a Web page would allow
a search for ‘flowers’ to distinguish
between sites selling flowers and
those providing gardening tips about
flowers. XML7 (extensible meta

language) promises the widespread
use of meta-data. In turn this will
allow greatly improved Web directo-
ries and Web searching as search
engines will be able to ‘understand’
the meaning of a page and its
relevance to a user.

Buyers are able to find powerful
suppliers with well-known brands
(for example, Dell Computer Corp.,
for PCs) but this excludes the
majority of smaller suppliers. It is a
commonly held view that the
Internet will cause massive
disintermediation (removal of
middle-men and established sales
channels) and buyers will deal
directly with suppliers. This will only
be the case in some sectors for major
brands that are capable of direct
selling. T'he majority of suppliers and
the majority of transactions will need
new kinds of intermediaries to help
buyers find the most appropriate
deals.

A further problem facing buyers
when making a purchase is under-
standing a complex product or
product domain. A buyer may not
have enough knowledge to make an
informed buying decision. It is not
necessary to be an expert computer
user to buy and use a computer, but
without a certain level of confidence
about the suitability of the purchase,
buyers can be reluctant to spend
their money. Often the most impor-
tant part of the buying process can be
deciding the appropriate type of
product and its most important
features.

With the problems of deciding
what product is needed, navigating
the Net in search of those products

T XML can be thought of as the next
generation of HTML. It allows for
new mark-up tags with new mean-
ings to be created arbitarily. For a
full description of XML, see http:/
www.w3c.org/XML/
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Context and user profiles help to target adverts,
and this will get more sophisticated as on-line advertisers
learn more about users and their profiles.

and the difficulty of finding the best
suppliers, there arises the need to
create new services and tools for
buyers. Services are emerging that
are dedicated to satisfying buyers’
purchasing needs. Indeed, these
services also stimulate the purchas-
ing need in the first place. The
remainder of this article examines
new tools and services being created
to streamline on-line purchasing.

The Buying Process

It is very helpful to divide the buying
process into stages so that technolo-
gies can be applied to aid problems
encountered by buyers (see Figure 1).
Well-developed models exist of
consumer buying behaviour!. It is not
being suggested that all buyers
follow a series of distinct steps.
Rather, the stages can happen
concurrently and buyers can revisit
stages many times, refining their
requirements.

Identify a need

This is the stage where the buyer
identifies a need. The way in which
the buyer is made aware of a need can
vary. The realisation can either be
spontaneous (for example, a person
realises he/she needs food) or stimu-
lated (for example, by advertising or
by recommendation from a friend).

Product analysis

To satisfy the identified need, the
buyer must gather information to
decide what type of product to buy and
its important characteristics. This
stage may be trivial if the buyer
already knows what he/she wants. This
stage is rarely carried out in total
isolation from the seller analysis stage.

Figure 1—The buying process

Seller analysis

With some product preferences from
the previous stage, the buyer now
determines whom to buy from. This
decision depends on many criteria
such as price, delivery, warranty and
overall perception of seller quality.
The product and seller analysis
stages are difficult to separate
entirely; in fact, they are highly
interrelated in most cases. These two
stages often happen simultaneously
with sellers helping to inform buyers
product choices.

)

Negotiation and decision
Depending on the type of purchase,
there may be many parameters of
the deal that must be negotiated
before a purchasing decision is
made. Often the price of an item is
fixed and then there is less scope for
negotiation. The outcome of the
negotiation stage may change
decisions made in the product and
seller analysis stages.

Payment and delivery

In this stage, the payment (or
invoicing) is carried out and the
product is delivered (or collected).
The type of payment mechanism
affects the negotiation stage.

Purchase review

The overall buying process is
reviewed in this stage. The buyer
may simply learn from the process
or there may be some formal
feedback or rating of parts of the
process. This can be used to build
buyer-seller relationships, to help
improve the process or to aid
subsequent buyers. In an on-line
environment, feedback and review
are easier to gather and will play an

'DE"L"FY ANALYSE ANALYSE
ik PRODUCTS SELLERS

NEGOTIATE PAYMENT PURCHASE
AND AND REVIEW
DECIDE DELIVERY
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increasingly important role in the
buying process.

Aiding Buying Behaviour

This section looks at assisting the
buying process and various tech-
niques that can lead buyers to a
buying decision.

Although a buyer can identify a
need spontaneously, the vast majority
of needs are created by some form of
stimulation. The most apparent is
advertising, although this is not
always the most powerful.

We are all familiar with the buying
stimuli of traditional media. We are
exposed to a huge array of advertise-
ments in newspapers and magazines,
and on TV and radio. Advertisements
are appearing in new places too, such
as train tickets. Advertisers are trying
to target audiences precisely to
increase advertising efficiency. On-line
advertising follows this trend too.
Banner advertisements are displayed
dynamically depending on who is
accessing a particular page. Context
and user profiles help to target
advertisements, and this will get more
sophisticated as on-line advertisers
learn more about users and their
profiles.

Perhaps the most powerful buying
stimulus is personal recommenda-
tion. If we are told by a friend that
‘you should buy such-and-such-a-
product, it’s exactly what you need’
then, assuming we trust the
recommendel’s opinions, we are
highly likely to follow this advice.

This type of personal recommen-
dation can be recreated on-line to
some extent. The best example of this
is FireFly? which uses a technique
called electronic word of mouth
(EWoM) to find similar users and
make recommendations between
them. The technique can be used in
many product domains. The book
recommendations at the Barnes and
Noble® Web site are powered by the
FireFly engine.

To demonstrate the use of EWoM
for music recommendations, the
myLAUNCH?* music community site is
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Figure 2—myLAUNCH music
recommendations

used as an example (see Figure 2,
which shows three screen shots).
Imagine a user has a FireFly account
containing personal profile information
that he/she has used elsewhere. The
user going to the myLAUNCH site for
the first time enters his/her FireFly
name and password. A rough guide to
the user’s musical taste is required
before the preference profile can begin
to be built up. Screen 2 of Figure 2 asks
the user to pick one genre that best
describes his/her musical tastes. This
choice is not critical; it just increases
the likelihood that the user will have
some opinions (good or bad) about the
first albums that are presented in the
next screen. In screen 3, myLAUNCH
presents the user with the six most
popular albums in the chosen genre,
The user then rates these from: 1 =T
Hate it! to 7 = The Best!. When these
ratings are submitted, the FireFly
engine has a very narrow view of the
user’s tastes. The matching algorithms
then finds a group of other users who
have the ‘closest’ musical tastes. The
system returns six albums that they,
collectively, rate most highly for our
user to rate. Once these are rated the
matching engine has 12 ratings to
malich with other users. The closest
users are found and their favourite
albums are retwned and so on, With
each step the system learns more and
is able to match people of ever closer
musical tastes.

One further point about this system
worth highlighting is that it is self-
maintaining. Users are encouraged to
enter new albums as they are released,
together with ratings and comments.
Once a new album has been submitted,
users who would probably like it are
alerted. Although it appears that the
system ‘understands’ one’s musical
tastes, in fact it is a set of people like
oneself that are making the suggestions.
The system simply brokers, stores and
reuses the opinions appropriately.

Product Analysis:
Gathering Advice

Regardless of how a buyer realises a
need, the next stage is to analyse
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Screen 1

LAUNCH

If you have a Firefly atias, please enter it here:

member name
meynber name,

passwaord

1—‘-—*'7 enter

Your Music Community
Music news, reconunendations and

chat -- all personalized and FREE!
v 3
W exclusive

. myLAUNGCHE
Q&A

Screen 2

LAUNCH" ™=

("~ Reggaz

Copyrizh@ 19971936 2Wsy Melis, Ine. Al rizhs reservel.

To give us an |dea of your laste In music, please pick your favurite gense trom the list below.
Unlike some friends, we femember everylhing you tell us -- every oplnion you give us helps
personalize your My Music menu page and will help us recommend artists and albums lo you
later. Don’t worry aboul commitling 1o one style of music, just pick lheoneyou like best.

(" Blues  Claszsic!Had Rock (T Counny C Damcw

(" Essy Listening (" Electionica  Folk  Gospel

" Hadcore/Punk  Instruments]  Inremational  Jaze

(" PMedem Rock (7 Mew 4gz C R&BISouVFu: (" RapiHip-Hep

(" Singer-Song writr  Ska

 SualExefica/Lovnge

continue

Screen 3

NVLAUNCH

Tellus whal you think of these
artists by using the pull-down
rating menus.

You can rate as many artists as
you like (click on lhe button in
the lower tight corner to
submil your ratings and geta
new list.) The more optnions of
yours thal we know, the more
we can personalize your My
Music menu page and our
tecommendatlons to you. It
takes about 3u er qu ratings to
bulld your protile.

As long as you're a member of
myLAUNCH, you'll be able to
revisil, refine and revise your
opinions as your tastes change
and grow, ensuriny thal our
music recommendatlons and
editorial selectlons will always
reflect your cutrent interests.

When you're linished, clickon
the Take me to my music
button to go Lo your
pessonallzed My Music page.

1 Hate il
2 Pretty bad

3 Mot miy thing
4 It's ovay

G Great!
7 The best!

| B3en

Dot DInava, sl
3 Hotmy thing

L A

products by gathering information
and advice. The objective is for
buyers to define their requirements
well enough to begin seeking suppli-
ers.

Some buyers (particularly those
with little expertise in the field)
would welcome advice on what kind
of a product would be most appropri-
ate for their needs. This will be
referred to as generic advice. Buyers
would also value independent advice
(say from product reviews) about the
quality of individual products. This
will be referred to as specific advice.

Generic advice

Generic advice covers advising non-
expert buyers on the parameters that
should be specified in their require-
ments, depending on the intended
application of the item. For example, a

computer simply for word-processing
would need less memory than one
used for multimedia applications.
One technique that can be used
for this task is constraint satisfac-
tion®, and an example application of
this is PersonaLogic®. PersonaLogic
combines constraint satisfaction
with expert domain knowledge to
guide a buyer towards the ideal
product based on the relative
importance of certain product
features. Figure 3 shows a montage
of four screen details from the
advisor that helps buyers choose
video cameras. The user is taken
through a series of screens (in this
case, seven) where they are asked to
enter their ratings. Each feature is
described in basic terms and some
screens have panels to help buyers
decide the importance of features

British Telecommunications Engineering, Vol. 17, April 1998



Lo you need help deciding which formats would be best for ey N .
you? Answer Ihese questions and then click en OK We)l use WA How important to you are the following features?
Need yout mput to antomatically select the types we think best sut persunalugw These are a few of the main features camcorder shoppers cormmonly look for
- Help your needs. You can ahways override our selections. tlake VV" Iore speciabzed features are shovn on the “Optional Features™ page
1] sure that you've answered all three questlons biefore =
% clicking on OK. at Image Stabilization
a 5 i o i - Taw 251  Image stabilizalion delects any
0 you want a camcorder with high resolution? - nnnor shaking vaile the carera o T
% @ Yes . el al 15 1ecording ang delisers 3 feitan Somebu *:“’ L
T C o ;%_J cnsper, mate <iable image. Thie .
[:] 1s a standard feature thal you't ¥ E RBRTS ,('
Do you want to fitmoie than one hour's worth of cecandinjon a : {"":':2"";0;‘;"(’ ngidarsiantiiie
Price b 3y,
rose - .
M How important to you are these optional features? [ ostionaiFeatures | cojor viewtinder
persunalnglc These optional features can enhance the quality of your 1ecerdings, but theydl [: A color vievdfinder lels you see
0% prabatly add to Ihe cost of your camcorder Manufactures all the aztion in color while yau OpBen Semenhat Very 1l o
— Lens 1ecord. Camcorders vithout this —_— = e
Start Over ' T o feature still recerd in color, but ¢ c c cclA 3
e Opinion Samavhat Very Have Overall Opinion you'l orily see blick-and-white a ©
andila 4D e = = images through the wevdinder &
- Auto Exposure Setlings L AR = 2 L | I
¥ Maln Eeatures l Buiit-n Video Light c 0 cc clil LCD Panel B
. ~ An LCD panel is a separate ©
Headphone Jack e e c c o c W ‘he image th Must =
Input Jack M .. i PuteniLogcs % [ dont S Sanehis YT He
< Price P 3 1 Hitachi VM 8300A Score: 100% —_—
= - tanual Controls pe':ﬂ?jloglc v he ; W .
Ontional Features ens i BAa
b Price $599 ween lhree
Manufacturer ' Miciophone Jack Start Over S The Iy
Remote Control Madel Status furrent
s 251
2 i 9
Overall Opini Tirae Cods Remuining 19
= Compare With..
Titl= Generator  Main Features I { e e [ Qomny h“—] 1
1178 o i e Myst
e T Eeore o [ S
- . cccccd
price $599 STl =
{: Hadel Status Current
et
. |J Overall Opinion ! Persenslogic™ e
Optional Features e | 3 Hitachi VM.7300A Score
Prica $499
[7]] Save } Format VHS
= Model Status Current
-
]
g [ Complete Stats H Compare With... I

Figure 3—The PersonaLogic specific edvisor

Accountable advertising
Advertising in the on-line world will undergo many changes. It will adapt to,
and define the new media in much the same way as it did with print and
broadcast media. We already see banner advertisements that are ‘intelli-
gently targeted’, but this is just the beginning of a change which is taking
advertising into the realms of one-to-one marketingy. Request for quotation
services will, in effect, reverse the advertising process. Instead of suppliers
pushing out messages to buyers to advertise what they sell, buyers will push
messages to suppliers to advertise what they want to buy. On-line advertising
will become ever more intelligent as advertisers learn about individual
customers in a richly interactive relationship. However, perhaps the most
significant change facing advertising is that it will become more accountable.
Advertising is a very imprecise activity. It is difficult to quantify accu-
rately the extra sales that advertising spending stimulates. There are survey
techniques to estimate a campaign’s effectiveness but there is no way for the
client to measure the exact return on investment of any single promotional
effort, or what exactly stimulated a buyer to purchase. By contrast the Net
affords many ways to measure advertising’s effectiveness. When a buyer
arrives at a transaction, the advertisement, advertorial, special-offer, or any
other advertising oriented on-line media that brought them there, will be
known. The power of any advert to induce a sale will be measurable. Adver-
tisers will spend their promotional resources only in the places where the
returns are good. This hints at the end of broadcast advertising and the
increasing sophistication of on-line marketing.

T This is a principle whereby the retailer builds a mutual relationship with
each customer, learning to satisfy each customer’s needs on an individual
basis. Current on-line retailing practices are moving towards the ideals of
one-to-one marketing with the advent of many techniques to group customers
into ever more finely targeted niches—the ultimate aim being a niche of one.
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based on their needs. As the buyer
progresses through the screens, the
choices narrow. The final results
screen lists the remaining suitable
products in order. One very impor-
tant feature of this advisor is that
the user can see why products were
rejected. The system requires a
detailed knowledge-base about all
the current products in the product
domain, which calls for a carefully
devised knowledge representation
scheme and continual maintenance.

Specific advice
Specific advice about a product can be
found from expert opinion, opinion
from other users or from laboratory
tests, consumer reports or ratings
from respected third parties, such as
consumer organisations or magazines.
The key problem to solve when
creating a specific advisor service will
be integrating the many sources of
advice. This must then be presented to
the buyer in a meaningful format to
help the buyer to select specific
manufacturers and specific models.
Experienced Internet users may
use Usenet news groups to solicit
opinion about particular products
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Where appropriate the buyers should be asked why they made
a decision. This can then be used to advise similar buyers
faced with similar decisions.

from other users. Advice is often
forthcoming, but it is difficult to tell
the quality of such opinion.

Magazines, particularly ones
dealing with high-tech products are
valued by their readers for the specific
product advice they give. Many
computer buyers will consult a
laboratory test before buying a new
machine or a major peripheral. The
most popular sections of on-line
magazines are often their reviews. For
this type of advice to be credible, the
organisation giving the advice must
be independent from suppliers. There
are search services designed to help
buyers search for relevant magazine
reviews’,

Supplier Analysis: Shopping
Around

Once a buyer has formulated a
specification of the product that will
satisfy his/her need, it is time to find a
supplier. As mentioned earlier,
browsing and searching the Net have
limitations. The ideal way to proceed
with this stage is automatically to
‘comparison shop’ using an application
(or agent) that queries many suppli-
ers, gathers details of suitable
products and presents all the options
to the buyer in some easy-to-compare
format. A buying decision will be
based on several factors, not just price.
The buyer must consider the total
value add of the supplier. This will
include, among other things, warran-
ties, customer service, promotions and
special offers, reputation, payment
terms and availability.

There are many sites offering
simple price comparison on the Net.
The earliest example is the
BargainFinder agent from Anderson
Consulting®. This agent helps users
find the best price for music CDs. The
buyer enters the artist and the title
of the CD he/she wishes to buy and
the agent visits many on-line CD
shops to gather prices. From the
returned list, the buyer can choose
where to buy most cheaply.

BargainFinder has many limita-
tions. It is easy for the individual
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suppliers to block the agent if they do
not wish to be compared directly on
price with other suppliers. A large
amount of maintenance is required to
ensure that the agent knows how to
query each different CD site in the
correct way. If the sites change their
layout then the agent must be
reprogrammed to submit the search
and extract the price correctly.
Finally, buyers see only the returned
price and may miss much of the
value add that a supplier is offering,
such as special offers or promotions.

Jango is a more advanced buyer
agent that is offered by Excite’. It is
based on a similar principle to
BargainFinder. This price-comparison
agent can offer comparisons in many
product domains as well as an index of
independent review material. Jango
helps buyers to choose products and
merchants.

A variation of comparison shopping
agents are request-for-quotation
(RFQ) services. These sites take a
buyer’s product specification and then
send it to many suppliers for them
then to return a quotation. This is
exactly the same process that is used
in big business, but the Net makes it
possible for individuals to use this
efficient way to buy. The efficiencies
come from only having to describe
one’s requirement once, and then the
onus is on the supplier to match one’s
specification and respond with a
competitive offer. An example of this
type of service is Auto-by-Tel® which
helps buyers find the best supplier for
a new car. The buyer uses detailed
forms to enter precisely what type of
car is required and any optional
extras. The service must get enough
detail from the buyer to allow the
supplier to quote accurately. The
specification is then sent to all the
appropriate car dealers who are
members of the Auto-by-Tel system.
The dealers are fiee to reply by
telephone, fax or e-mail. This gives
them ample opportunity to communi-
cate all the important aspects of the
deal being offered. Buyers report large
savings on cars purchased via Auto-
by-Tel. This is as a result of the lower

costs to dealers of finding customers—
they do not need to advertise, the
customers come to them.

This type of merchant comparison
has great potential to change the way
many classes of goods are sold. Cars,
holidays, computers, personal finance
and home electronics are all suitable
goods to procure in this way. Markets
will be created that allow buyers to
issue requests like: ‘T want to go on
holiday on the 2™ July for two weeks
to a tropical island to do scuba-diving
and water-skiing’. Suppliers will
watch the market for requests that
they can satisfy and will reply to the
buyer with a suitable offer. In this way
conventional advertising is reversed
with suppliers monitoring the market
to see if they can satisfy buyers’ needs.

Review and Feedback

Many of the techniques described for
aiding the buying process rely on
gathering opinion from users and
directing this opinion to subsequent
users who can use it to inform their
buying decisions.

At every possible point in the
buying process opinion, feedback and
review should be gathered from
buyers. Buyers’ actions and decisions
must be captured for future use.
Where appropriate the buyers should
be asked why they made a decision.
This can then be used to advise
similar buyers faced with similar
decisions. Of equal importance are
reasons why they changed their mind
or rejected advice. Buyers that
indicate a requirement and then do
not buy are more likely to buy later.
This data can be used for targeted
advertising.

Where possible, buyers should be
contacted some time after their
purchase to complete the purchase
review stage. Buyers should be asked
what they thought of the product and
the quality of service from the
companies involved. This information
builds into a valuable ‘opinion
database’ that is used by later
buyers. Of course, not all buyers will
be willing to spend time commenting
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on the products. To ensure that there
is plenty of feedback, the feedback
process must be incentivised with, for
example, future discounts for users
who contribute feedback. This kind of
opinion gathering is only possible
when the advisor functions and
trading environment are truly
independent from the suppliers. If
the advisors act on behalf of the
suppliers then their impartiality is
compromisedt.

A New Buying Environment

This article has examined the stages
of buying and some technologies that
aid on-line buyers. How will these be
integrated to form a new buying
environment? Clearly, a user wants
convenience and to be able to carry
out the whole purchase in one place.
This hints at a new kind of site. One
that is part magazine and editorial to
interest and stimulate the buyer, part
shop assistant to help and advise on
the best products, part user-group to
provide opinion and advice from like-
minded people, part shopping mall to
allow quick comparisons and part
independent expert to rate products.
Sites with some of these character-
istics are emerging and are termed
virtual communities®. They are a new
kind of intermediary that acts on
behalf of buyers to serve particular
niches. Importantly, these sites are
independent and are not run by
manufacturers. Virtual communities
have a strong focus (books, music,
computers etc.), they provide their
buyers with valuable resources
(product information, reviews, EWoM
recommendations, news, chat rooms,
access to expert opinion, and RFQ
services). The aim is to help their
buyers get the best deals at the best

1 Organisations such as magazines
are well placed to run buyer advisor
services. Although magazines get
significant revenue from advertising,
they manage to balance their
loyalties well and appear to the
readers to be acting of their behalf.

A scenario

In this scenario our buyer is a home user who needs to buy a modem. Our
buyer is not technical but likes to have all the relevant information before
making a decision and is wary of exaggerated claims from manufacturers.
Of prime importance is ease of set-up and reliable operation, and of course,
a good price. Imagine that our buyer has a computer and wants the modem
to surf the Internet at home. The requirement might be: ‘[ need a fast
modem to surf the Net using my PC’.

The generic advisor is used to ‘unravel’ this requirement. The advisor
would take the buyer though a series of questions that turned the qualita-
tive requirement into a quantitative one. Today a modem of 56-6 kbit/s is
considered to be fast but a short while ago 336 kbit/s was the fastest
public switched telephone network (PSTN) modem available. Expert
knowledge of the modem domain is needed to allow the advisor to take a
high-level requirement such as ‘fast’ and map that to a precise specifica-
tion such as 566 kbit/s. (This knowledge will need to be maintained and
updated by experts. For example, it could be supplied by a computer
buyers’ magazine or generated by periodically surveying a group of expert
users.) The generic advisor would also probe the buyer about the types of
uses to which the modem will be put and the machine that is it intended
for. At the end of this stage, the generic advisor will be able to suggest an
actual specification for the most suitable modem.

Our buyer can now request quotations (using an RFQ system) from
suppliers based on the suggested specification or ask a specific advisor for
reviews of actual products. Imagine that our buyer asks the specific advisor
to suggest a number of suitable products.

The specific advisor would need access to on-line catalogues, reviews and
laboratory tests, user feedback, discussion groups and databases of prod-
ucts. Each product that is suggested would have a collection of associated
review material. It may even be possible to generate dynamic comparison
tables. From this the buyer will be able to narrow down to, say, two or three
products.

At this point the buyer could use EWoM techniques to find opinion
from buyers with matching circumstances. For instance, a short review by
a user with the same computer and who required the modem for similar
reasons:

Review by A. N. Other; Computer: Any Co. 266; Modem use: home surfing
Modem: XXX,

‘The XXX was easy to set up with true plug and play. It has performed
excellently and the telephony and fax software is great—a real bonus. I do
wish I'd gone for the internal version instead as it is easy to fit, a little
cheaper and much neater. I also considered the YYY but I've heard that their
customer help desk is not very good. Overall 9/10.

After reading a range of reviews like this, our buyer is able to benefit
from others’ first-hand experience. The buyer would now be much more
confident about their choice of modem and might even switch to an internal
modem based on the advice. At this point there would also be an opportu-
nity to send a question to a chat forum to clear up any unanswered ques-
tions.

Our buyer has now made an informed decision about which modem to
buy and feels comfortable enough with that decision to make a purchase.
The advisor has taken the buyer from an imprecise high-level requirement
to the point of spending money.
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prices. The book seller Amazon, and
the car finder Auto-by-Tel, are best
thought of as virtual communities.

Perhaps the most important
characteristic of virtual communities
is that members help other members.
This need not be in a direct way; for
example, information about one user’s
purchases can be stored by the
community and used later. Deal
histories, when shared, allow other
buyers to determine if a price is
reasonable. Suppliers cannot engage
in price discrimination if buyers know
what other buyers paid. This kind of
information sharing increases buyers’
power and drives prices down.

One might imagine that sellers
would avoid highly organised groups of
buyers but there are in fact many
advantages for some types of seller in
participating in these markets. Virtual
communities favour smaller companies
who are able to sell products through
word of mouth despite larger compa-
nies’ marketing efforts to shut them
out. This type of channel also provides
a cheaper way to reach customers.
Expensive media (TV, magazines etc)
promotion is not required and this can
more than offset lower profit margins.
Other incentives include: gathering
information about customers, global
reach and the risk of not participating
and thereby losing out to competitors.

Conclusions

This article has shown how a range of
new technologies and on-line applica-
tions are changing the way buyers
choose products and make buying
decisions. On-line services will allow
buyers an unprecedented level of
information to guide them towards the
most suitable purchases. These trends
indicate huge changes ahead for
retailing, marketing and advertising.
A new and important type of
intermediary, the virtual community, is
emerging. Virtual communities help
buyers to increase their buying power
by providing independent information,
buying environments and tools, and
forums for buyers to interact. These
new buying environments will provide
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such clear advantages that they may
dominate retail in certain sectors.
Some brands will therefore lose
primary customer relationships as
buyers look elsewhere for information
and advice.

The shift in the retail landscape
caused by the Net has begun. Sellers
who respond to change and exploit
the unique features of the Net will
perform better than those who try to
resist this inevitable change.
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Tim Titheridge, Rob Collingridge and Graham Shorrock

The BT Intranet Complete

BT’s Intranet Complete
service uses a specially-
extended version of the
Microsoft Commercial
Internet Service product
set to provide a range of
Internet services and
applications within a
secure virtual private
data network. The
service’s many features
include administration
tools that enable
customers to carry out
their own on-line intranet
administration,
configuration and

ordering.

Service

Introduction

The growth in the Internet over the
last five years has been phenomenal
(now over 10% per month with
currently in excess of 30 million
users across the world). However,
there are still major questions
regarding quality of service and
security. Intranets address these key
issues by providing a private area of
the Internet, generally within the
corporate domain, offering improved
security, closed user group facilities
and guaranteed bandwidth.

The business benefits of adopting
Internet applications within a secure
virtual private network are widely
understood. Intranets offer greater
operational efficiency with lower
costs compared to traditional commu-
nications models. Intranets also
provide secure access to the Internet
and hence a company’s employees (or
commercial partners) will have
access to a range of Web applications
via a common browser and will be
able to move between the intranet
and Internet seamlessly.

BT and Microsoft partnership
Industry analysts estimate that the
intranet market will be worth

$28 billion by 1999 and its growth is
currently outpacing that of the
Internet by 25 per cent.

In response BT and Microsoft
have formed an alliance with the aim
of becoming the dominant force and
largest vendor of intranet services
worldwide. The partnership will use
the networking capabilities of BT
and Concert and the software
products of Microsoft.

The BT Intranet Complete service
is based on the Microsoft Commercial
Internet Service (MCIS) product set,
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previously called Normandy*. MCIS
is supported on Windows NT servers
which can be operated across multi-
ple server farms on a global basis.
MCIS is a modular, highly scalable,
comprehensive suite of applications
including Web, news and mail which
are all accessed via a common
authentication and access control
mechanism.

MCIS was originally intended for
single Internet service providers and
additional development was required
to support multiple customers on a
common platform. The development
was carried out by BT and Microsoft
development engineers collocated in
Redmond (Washington State), who
rapidly developed the intranet-
specific code to meet the overall
service requirements.

Business benefit

One of the obvious benefits of
creating an intranet is in reducing
document distribution costs. How-
ever, this is only the tip of the
iceberg. Many companies are now
realising that there are huge cost
savings in using Internet technology
to build new business applications
and providing simple and consistent
interfaces to existing ones. Intranet
applications typically have lower
development costs, lower support
costs and lower deployment costs. It
is also possible to integrate many of
the existing legacy systems with Web
servers and provide access to these
back-end systems through a standard
Internet browser. Couple this with a
secure high-performance communica-
tions network, and the cost benefits
are substantial. It is worth noting
that recent polls suggest that over
40 per cent of companies are seri-
ously investigating using the Web
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Figure 1—Applications suite
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Intranet Complete service
features

BT’s Intranet Complete service is
made up of several industry-standard
Internet applications that can be
accessed via a secure high-perform-
ance network offering a range of
access options and access speeds.
Much of the applications develop-
ment has been focused on the
administration model which offers
customers the tools and interface to
manage and administer their own
intranet, A summary of the service
features is as follows:

@ single secure authenticated logon
to all services;

@ remote access via the Internet;

@ administration interface based on
the World Wide Web (WWW);

® closed user groups facilities
available, administered by the
customer;

® Internet Explorer and Netscape
client browsers;

@ firewall controlled access to the
Internet with optional information
caching;

® SMTP/POP3 e-mail facilities and
mail routing for SMTP mail;

® news services with public and
private news groups;

® content creation and upload tools;

@ document storage;

® 500 Mbytes of space for hypertext
markup language (HTML) and

native files.
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@ search facilities (HTML content,
Microsoft Office files, and
newsgroups);

® software download (authenticated
HTTP),

@ partitioned directory service at a
company level or down to closed
user groups with WWW search
interface;

® service helpdesk available 24
hours a day, seven days a week;
and

® management reports.

Applications suite
At the heart of the Intranet Complete
applications suite is MCIS, which
was initially developed as an internal
product to support the Microsoft
Network (MSN). Some limitations of
the current NT operating system
meant that additional software
development was required to provide
a high-performance, resilient, and
scalable solution within the Internet
service provider (ISP) market. MCIS
was designed to integrate with the
NT operating system and to provide
a solution to address the ISP market.
This was achieved by providing a set
of components or building blocks
based on the common Internet
technologies and support services.
The Intranet Complete applica-
tions suite is shown in Figure 1.
MCIS comprises several individual
servers but only seven are included
in the service at this time. An
additional feature is the common
system administration architecture
which sits above MCIS, This provides
the customer with a consistent and
unified way of managing users and
user profiles and administering

individual services within the
intranet domain.

The seven MCIS components
within the Intranet Complete design
are described below:

® The Internet mail server provides
simple mail transfer protocol
(SMTP) and post office protocol,
version 3 (POP3) mail and is
scalable to millions of users. The
next version will support the
Internet message access protocol,
version 4 (IMAP4),

® The Internet news server provides
a commercial grade implementa-
tion of network news transport
protocol (NNTP) and supports
public, read-only, moderated, and
authenticated news groups.

® The White Pages server is a
directory service, accessed
through a Web browser, which
allow administrators to quickly
create an easy-to-use user inter-
face. Users can create, modify and
locate entries within the White
Pages service.

® The content replication system
provides an efficient way to move
content across servers. It repli-
cates any type of content from one
or more remote content servers to
multiple destination content
servers, across the Internet or
intranet.

® The personalisation system
provides personalised content to
users using a database to store
users’ preferences and historical
information about user access.

® The membership system stores
user information in a database to
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Figure 2—The Intranet Complete
service

provide a unified distributed
authentication and access control
system across all of the MCIS
components. The system includes
facilities to authenticate users,
authorise access to MCIS re-
sources, and generate billing
events for processing by an
external billing engine.

® The information retrieval server is
a distributed search engine
solution that provides full-text
searches across multiple Web
sites, news groups and Microsoft
Office files,

BT and Microsoft are aware of the
commercial opportunities in the
intranet market and the customer
demand for a wider range of services
over the next five years. The Intranet
Complete service will continue to
evolve and new features will be added
in response to customer requirements.

The Intranet Architecture

Figure 2 shows an illustration of the
Intranet Complete service in which a
virtual private data network (VPDN)
offers access between a customer’s
sites, the Internet and the intranet-
embedded applications that have been
described in the previous section.

The realisation of this on a global
basis represents a major engineering
task. In the longer term it is expected
that multiple application server
farms will be established close to the
major customer concentrations but
this can be done only once the
customer demand has been fully
assessed. Deployment of multiple
server farms on a speculative basis
would be extremely expensive and for
this reason BT has initially deployed
one server farm in the UK. The aim
is to establish a presence in BT’s
home market and then extend the
service internationally. As customer
demand grows, additional server
farms will be established in appropri-
ate locations such that the overall
cost of providing the service is
minimised. The key to this will be the

INTERNETAND MULTIMEDIA

PUBLICINTERNET

trade-off between the cost of interna-
tional bandwidth against the cost of
establishing and operating new
server farms,

Network architecture
The network is a key feature of the
service and provides customers with
secure access to the Intranet Com-
plete application servers within the
data centres.

The three principal access mecha-
nisms are as follows:

® Access to the Intranet Complete
data centres or communication
between communities of interest
with the customer domain is
provided via secure logical
connections across a VPDN as
shown in Figure 3.

® Authenticated dial access is
provided to the data centre at
which point the public switched

Figure 3—"Top-level network design
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network (PSTN) or integrated
services digital network (ISDN)),
connection is terminated by a
‘digital’ modem and routed to the
appropriate server.

® Remote users may access the
service via an encrypted tunnel
across the public Internet. This
access mechanism will be used in
the situation where local dial
access is not available.

Additional server farms will offer
increased capacity and resilience,
and links will be established between
them to provide synchronisation of
the server farms for both manage-
ment data and customer content.

The Intranet Complete server
farm is located at Telehouse in
London’s Docklands and is managed
remotely by Digital at its operations
centre in Newbury. The overall
service is supported by BT’s network
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One of the key requirements was to produce a long-term
architecture that could be scaled over time but minimise costs
during the early phases of the service.

operations centre at St Albans. BT’s
internal data network provides
access to the operational support
systems, including the billing centre.

Service administration

Given the large number of potential
users, user interests and organisa-
tional changes, the administration
systems and processes for the
Intranet Complete service have been
a key consideration. From the outset
the aim was to provide customers
with the ability to administer their
own intranets by offering on-line
administration, configuration and
ordering capabilities.

The approach was based upon the
model used in the Campus range of
products, where a customer adminis-
trator is established who can configure
major aspects of the service. The
administrator can create new users,
establish collaborative working groups,
generate and store content, order more
resources, all with no involvement from
BT’s support team. The operational
process model for this reuses elements
from the standard BT business model,
recognising the fact that many of the
processes are applicable to both the
customer domain as well as BT. Thus
the Configure Service process has two
elements: those applicable to BT in
establishing the initial intranet and
those applicable to the customer for the
ongoing administration of the intranet.
Figure 4 shows a logical view of the
service administration split along these
lines.

The access control function is used
to provide access to the appropriate
areas of the administration functions.
For example, the user may have a
very restricted access that only allows
the change of passwords within the
Maintain and Restore process. The
customer administrator may have
extensive access to all areas allowing
configuration and monitoring of the
service and the purchaser will have
access to the service order forms. The
interface to the administration
functions has been designed to be
consistent for all users and is accessed
via a standard browser.
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Performance and scaling

The Intranet Complete applications
and MCIS platform were designed
from the outset to support millions of
users across large and, if required,
distributed server farms. One of the
key requirements was to produce a
long-term architecture that could be
scaled over time, but minimise costs
during the early phases of the
service. A performance model has
been developed to ensure that the
servers deployed in the data centre
(see next section) are scaled to meet
the initial market predictions. The
model is based upon laboratory
measurements of the MCIS compo-
nents, carried out by Microsoft. User

profiles are entered into the model
and the results define the corre-
sponding processor and storage
requirements. Alternatively the
model can accept processing power
and storage parameters etc. and
determine for that particular configu-
ration how many users can be
supported. In addition, the model
allows the cost of supporting an
individual user to be determined,
which is a key input to the produc-
tion of the service business case.

The results of running the model
for the mail application are shown in
Table 1. In the particular case
illustrated, once the number of users
exceeds about 15 000, multiple

Figure 4—Service administration—logical design
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Table 1 Mail Server Performance
Number of users 1000 [ 10000 | 20000 50 000 100 000
Messages retrieved per second 0-56 5-56 1111 27-78 55-56
Messages sent per second 0-67 667 1333 3333 66-67
Memory 60304 | 63044 | 66089 75 222 90 444
Processor required (Pentium MHz) | 15.53 155 3N 777 1553
Disk volume (kbytes) 120350 (303500 [507 000 (1117500 | 2 135000
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Figure 5—Data centre design

processor configurations are re-
quired.

Data Centre Design

The user model within an ISP service
is very different from that within an
intranet. MCIS was initially designed
to support the ISP user model and, as
such, additional development was
required to implement the intranet
user model and the service and
management features required. A
team of BT and Microsoft engineers
carried out this development.

The specific features include Web-
based administration tools support-
ing a range of features including
closed user groups. The management
interfaces allow creation and deletion
of these groups, control of users
within groups, and allocation of
resources to these groups; for
example, access-controlled news
groups. The administration tools also
provide security partitioning between
intranets. It is imperative that
companies residing on shared server
hardware are not visible to one
another, and so secure partitioning is
provided within closed user groups,
on-line address books, etc.

With the Intranet Complete
platform in place it is possible to
produce advanced services using the
basic Intranet functionality. There is
a wide range of added-value services
that can be targeted at specific
market segments. These include
electronic commerce, push technology
and the integration of legacy
databases or hardware interfaces.
Services such as CampusWorld and
HealthNet have previously required
dedicated hardware to provide
service, but in future could reside on
the intranet service infrastructure.

Within the data centre, resilience
and performance are achieved by
using a set of high-performance NT
servers with the various intranet
applications distributed across them.
The configuration is flexible and is
designed to allow additional servers
to be added to provide a more
distributed loading on any particular
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intranet component, by the use of a
round-robin domain name service
(DNNS). If a server fails, it is removed
from the round-robin DNS sequence
dynamically. To avoid loss of access to
data or loss of the data, content is
replicated using the content replica-
tion system (CRS). Content can be
replicated between servers and
potentially across server farms in the
same or even in different countries.

An example data centre configura-
tion is shown in Figure 5. For
simplicity the diagram does not show
the exact configuration of the server
farm where some MCIS components
are duplicated for resilience.

Within the data centre there are
three internal networks each physi-
cally isolated from the other by dual
homed servers (using two network
interface cards). A front-end local area
network (LAN) provides access to
main service features. The Internet
LAN provides users with access to the
Internet via the caching proxy. It also
allows news feeds and mail to enter
the server farm. The back-end LAN is
a management LAN and can be
accessed remotely by BT engineers.

British Telecommunications Engineering, Vol. 17, April 1998

The Digital support team based in

Newbury can also access this LAN. All
authentication and database requests
also pass over this LAN.

Remote access to the server farm
is gained via any ISP or from the
Internet. An encrypted tunnel session
is established through the remote-
access firewall, through to the tunnel
server.

Summary

The Intranet Complete service
supports a range of commercial
standard Internet services and
applications within a VPDN. An
intranet improves communications
within an organisation and allows
users to gain easy access to a range
of information through a common
interface. Customer management
and administration tools are pro-
vided and the user interface is via a
standard Web browser.

The Intranet Complete service
provides a platform on which to
develop corporate business plans and
processes and leads to improved
productivity and reduced costs.
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Intranet-TV—

Video Streaming for the
World Wide Web

Intranet-TV is an
experimental video-
enabled Web site that has
been running since
March 1997 on the
intranet at BT
Laboratories. Audio and
video material is
delivered via the intranet
using standard Internet
protocols to desktop PCs.
Live and on-demand
access to video is
provided, creating an
entirely new
communication channel
within the organisation.
This article looks at the
technology behind
Intranet-TV and at how
the communication
channel it supports is

being used.

Introduction

Despite the fact that most office
desks have a cathode ray tube on
them, whenever there is any video-
based material to watch at work,
people generally stop what they are
doing and gather around a tradi-
tional TV set to view it. Intranet-TV
can literally change the way people
work by bringing networked visual
business information direct to the PC
monitor on the desk.

The trial Intranet-TV World Wide
Web site has demonstrated the use of
Internet protocol (IP) video stream-
ing technology within a corporate
environment, providing an experi-
mental showcase for many different
Intranet applications such as on-line
team briefings or business TV. More
importantly, the site has given many
people a glimpse of the video-enabled
future of the WWW, such that they
can consider how it should be
exploited to deliver real business
benefit in areas such as marketing,
training or corporate communica-
tions.

Video-Enabled WWW

Video enabling the WWW repre-
sents a natural evolutionary step
forward for the Internet. Initially
the WWW supported only text, and
tended to be the preserve of aca-
demics and research scientists.
Next, support for graphics was
introduced into WWW browsers,
allowing images to be embedded
within WWW pages. BT's intranet
provides a good example of the
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informative mixture of text and
graphics on its numerous WWW
sites, such that most users would
find the intranet a dull place if it
did not contain any graphics. By
the year 2000, watching video
within WWW pages will be as
natural as seeing graphics on a
WWW page is today, and a new
generation of users will probably
find it difficult to imagine the
WWW without video.

Streaming video

Video streaming on the WWW
involves the real-time interactive
transfer of data from a remote
video server to a client browser
over an IP network. While it has
previously been possible to
download non-streamed video clips
from a hyperlink reference in a Web
page, this approach results in
‘download delay’ as the file must be
downloaded in its entirety to a
temporary file stored on local hard
disk before it can be viewed. With
streamed video, the client browser
renders video and plays audio soon
after data packets are received
from the network. As a result, with
streamed video, access latencies to
visual material embedded within a
WWW page are reduced to the
order of a few seconds. Interactive
operations such as rewind, fast
forward, pause, and stop can be
performed on streamed media
through a control channel back to
the video server. Additionally, live
webcast video can be streamed in
real-time across the network to
many viewers.
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Figure 1—Schematic representation
of video streaming

Figure 1 shows a sample video-
enabled WWW environment. A
standard WWW browser is enabled
for viewing video by installing a
browser plug-in. This video-enabled
Web browser is then used to access a
Web site hosting the video content.
The user is presented with a video
window embedded within a Web page
and individual video frames are
displayed as and when they are
received.

Image quality

There is an intrinsic link between
network bandwidth and the quality
of visual image that can be delivered
into a WWW browser. As video and
audio are streamed in real-time,
network throughput must be equal to
or greater than the streaming rate,
otherwise quality becomes degraded,
and in the worst case becomes
unacceptable. Table 1 lists typical
video image window sizes and frame
rates that are available at a range of
different access rates over an IP
network connection.

Different applications have
different requirements for image
quality, and image quality itself is
dependent upon a number of factors,
including motion within a video clip,
video window size, screen resolution
and viewing distance. At home,
entertainment services are delivered
to a TV set, with a typical viewing
distance of several metres. For
acceptable image quality, this would
require full screen IP video at
2 Mbit/s. At work, business informa-
tion would be delivered to a PC
monitor, with a viewing distance of

Table 1 Streamed video qualities

STANDARD WEB SERVER
TEXT AND
GRAPHICS
‘LIVE'
AUDIO AND
g VIDED
/(vmeo SERVER
7
0
e} WITH VIDEQ PLUG-IN
‘ON DEMAND'
CGONTENT SOURCE INTERNET OR INTRANET VIEWER

perhaps 600 mm7. In this environ-
ment, a message can be effectively
communicated using a 160x120 pixel
window at narrowband rates of 28-8
or 56 kbit/s.

Convergence

Video over IP to the desktop exploits
the convergence between
narrowband video encoding, real-
time Internet protocols, and the
multimedia capabilities of client PCs.

Video encoding
There has been rapid technical
innovation in the area of IP video
streaming over the past few years,
driven partly by advances in
narrowband video-compression
technology. Several streaming
products are available from different
vendors, such as RealPlayer from
RealNetworks!, WebTheater from
Vxtreme (now owned by Microsoft),
and Netshow from Microsoft?.
Whereas video encoding schemes
traditionally used by telcos for video-
on-demand trials were based upon

T The BT display screen equip-
ment user guide recommends a
viewing distance of 500-700 mm for
desktop PC monitors

Network bit rate

Image size

Frame rate

Modem, 28-8 kbit/s

160x120 pixels

4 frames per sec

Modem, 56 kbit/s

160x120 pixels

10 frames per sec

ISDN, 128 kbit/s 320x240 pixels 7 frames per sec
LAN, 500 kbit/s 320x240 pixels 15 frames per sec
LAN, 2 Mbit/s 640x480 pixels 25 frames per sec
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standards ratified by international
standards organisations, each of the
Internet streaming systems mentioned
above uses it own proprietary format
for encoding/decoding video and audio.
Video that has been encoded using one
system tends to be incompatible with
another system, although it is very
likely that market forces will, in time,
establish a de facto standard for IP
video streaming. In the past, standards
tended to be agreed over a period of
several years. Now, the rate of innova-
tion and change has increased tremen-
dously, and the above vendors are
enhancing their products almost every
six months,

Real-time IP protocols
For real-time networked multimedia
such as audio and video, timely
delivery of data is more important
than reliable transmission of data. If
an [P data packet containing a sample
of video is discarded or delayed by a
network router, then waiting for
reliable transmission of that packet
introduces unacceptable end-to-end
delay to the overall flow of media.
The IP protocol stack, shown in
Figure 2, supports unreliable data
transmission on a best-effort basis
using unreliable datagram protocol
(UDP) over IP. The real-time protocol
(RTP) provides framing and timing
structure to audio and video streams.
In certain environments, however,
network firewalls do not permit the
transit of UDP traffic. In such
circumstances, video and audio can

Figure 2—1IP protocol stack

RTP HTTP
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any architecture for Web-based video streaming must take
into consideration the existing legacy of network infrastruc
ture, network utilisation and employee demographics

be streamed successfully using
hypertext transfer protocol (HTTP)
over transmission control protocol/
Internet protocol (TCP/IP), albeit at
the expense of end-to-end delay
during periods of network congestion.
Typically, the client initially connects
on a TCP port to negotiate client
configuration and bandwidth. If UDP
connections can be established then
this is used. If not, then an attempt is
made using HTTP and separate ports
for each media type. If this fails, then
all media types are multiplexed onto
port 80 using HTTP. To the network
this last mechanism is indistinguish-
able from a standard Web browser
connection, although some routers
may in future be able to distinguish
the different flows based on traffic
characteristics.

Client PC capability

As already mentioned, a standard
WWW browser is video-enabled by
downloading and installing plug-in
software from the vendor’s WWW
download site. One of the main
functions of the plug-in is to decode
compressed frames of video. As the
decode process is running in soft-
ware, the client PC must have
sufficient processing power to
complete the decoding task.

As shown in Table 2, at 56 kbit/s a
120 MHz desktop PC can comfortably
handle narrowband video streaming.
As higher-rate video presents a
greater challenge for the desktop PC
today, narrowband video streaming is
matched to the capabilities of the
existing office infrastructure.

Table 2 Processing power at
different streaming rates

Media streaming rate | Percentage
CPU required
(120 MHz
processor)

28 kbit/s 30%

56 kbit/s 65%

128 kbit/s 90%

500 kbit/s >100%

To hear an audio track, the client
PC must have a sound card. In the
corporate desktop market, not all
PCs are supplied with a sound card
and this fact may create a barrier to
the use of Intranet-TV applications.
However, most portable PCs are
currently supplied with a sound
capability, and the emergence of
streamed audio/video on the corpo-
rate intranet creates the requirement
for desktop machines to be supplied
with sound cards pre-installed.

The client PC must also be
connected to an IP network, with
either a dedicated or dynamically
allocated IP address. As a result,
streamed video cannot be provided to
PCs connected to non-IP networks,
where access to the Internet/intranet
is provided through network gate-
ways.

System Design and
Deployment

Very few organisations enjoy the
luxury of a greenfield site develop-
ment, so any architecture for Web-
based video streaming must take into
consideration the existing legacy of
network infrastructure, network
utilisation and employee
demographics.

On the BT intranet, the Intranet-
TV architecture has evolved on an
organic basis. Streaming has been
introduced at a small number of sites
without any changes to network

Figure 3—Intranet-TV architecture
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infrastructure. There is also a
pragmatic reason for taking this
approach: use of video streaming is
likely to alter significantly some
aspects of the way in which an
organisation communicates, so it
makes sense to follow an adaptive
approach—to allow the organisation
to change, and to adopt video stream-
ing for those users for which it is
most beneficial.

Figure 3 shows the architecture
used for the deployment of the
experimental Intranet-TV system.
With this architecture, the emphasis
has been to reduce network traffic
over the wide-area core network by
aligning the deployment of edge
video servers (EVS) with employee
demographics. As a result, the
majority of video and audio traffic
flows over the local building or site
networks, not over the wide-area
network. End-users first access the
Intranet-TV WWW server which
then dynamically generates a video-
enabled WWW page that connects
the video client embedded in the
page to the most appropriate video
server.

Content

The Intranet-TV architecture
supports two basic modes of stream-
ing operation; namely, live
webcasting and on-demand access. A
third hybrid mode of operation is also
supported: live webcast with subse-
quent on-demand playback.

LIVE WEBCAST

REAL-TIME ENCODING E
@ VIDEO ON DEMAND,
BT INTRANET ENCODE AND AUTHOR
EDGE VIDEO SERVER (EVS) CORE NETWORK

WWW SERVER

<[]
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For live webcasting, an event is
streamed as it is occurs, with the
user watching the transmission at
the scheduled time. Live webcasting
requires a high-performance capture
PC to perform real-time encoding of
the video input as the event pro-
ceeds.

The production of on-demand
video content is a two-stage process:
it is initially captured/digitised to a
file, then it is encoded into a format
suitable for streaming. On-demand
material can therefore be encoded to
a higher quality as the duration of
the coding process is not time critical.

For the hybrid live webcast with
on-demand playback, the media
stream is transmitted live and
simultaneously stored on a server for
subsequent on-demand access.

Content management
On-demand content provides a
significant challenge in terms of
content management. With the
Intranet-TV architecture, content is
replicated onto each of the edge video
servers. Replication can be a heavy-
handed solution and this approach
can quickly become unmanageable,
given the volume of content and a
large number of edge servers. What
is needed is the equivalent of the
proxy cache used for Web documents.
This provides an adaptive mecha-
nism that automatically locates
content closer to the point of use.
Unfortunately, proxy caches do not
currently support streamed media,
and so distributed content manage-
ment remains a high priority goal for
ongoing research work.

Network

IP networks could use one of three
communication paradigms to deliver
streamed media:

® unicast—one-to-one;

@ broadcast—one-to-all; or

® multicast—one-to-m where the
receivers (m) are a subset group of

all the potential receiverst.
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On-demand streaming uses [P
unicast. To allow interactive control
of a video clip, each receiver needs its
own separate stream from the server,
and so the network must be dimen-
sioned to cope with the maximum
number of concurrent accesses
allowed to the video server.

For live webcasting, either broad-
cast or multicast could be used to allow
multiple receivers to watch a single
stream. In practice broadcast is not
used for streaming as data packets are
sent across all networks to all receiv-
ers, irrespective of whether or not
anybody wishes to receive a stream.
This approach would be wasteful of
resources in the network and in the
receiver. Multicast® provides the
mechanism by which multiple receiv-
ers can each choose to receive a live
webcast stream.

Network-layer IP multicast
operates at the router level, where the
routers replicate IP data packets to
multiple recipients. It makes efficient
and scaleable use of both server and
network resources. In reality, however,
the majority of intranet routers are
not multicast enabled. For this reason,
Intranet-TV currently uses applica-
tion-layer multicast, whereby the
video server application software,
rather than the router, replicates IP
data packets to multiple recipients,
thus resulting in multiple unicast
streams accessing a single live feed. In
the experimental Intranet-TV
architecture the edge video servers
form a hierarchy of application-layer
multicast servers. When a live event is
webcast from BT Laboratories to BT's
Holborn Centre in London, a single
unicast stream flows over the wide
area network and multiple unicast
streams are established between local
end-users in Holborn and the Holborn
video server, producing an overall
saving in the number of identical
unicast streams on the wide area
network.

T Strictly speaking, multicast is
n-to-m connectivity via one multicast
address

Quality of service

Live events naturally generate a
peak load on the infrastructure
whereas with on-demand content,
demand is averaged out over time.
Even using narrowband streaming,
the available network bandwidth
may become insufficient to support a
popular live webcast. For most IP
networks it is not yet possible to
partition network utilisation by
application or application class,
although this is an area of consider-
able research effort. As a result,
over-utilisation may well affect
other intranet services, as well as
degrading video streaming quality.
In fact, standard TCP-based
Intranet services are likely to bear a
greater part of the burden as they
are well behaved and back-off
during congestion, whereas real-
time applications such as video
streaming are more likely to use
UDP, a necessarily more lightweight
protocol that has no mechanism for
avoiding congestion.

Security and access control
Even within an intranet environment
there may still be areas of access
control and network security that
need careful consideration; for
example, router-configuration policy
may vary across different areas of
the intranet to separate networks
with differing security requirements
and ratings. Access control to video-
enabled Web pages may be required
if they contain business sensitive
information. At a basic level, Web
server access control may be used to
limit the availability of the video-
enabled pages although this is easily
circumvented given knowledge of the
path to the video streaming content.
A better solution is available from
some video streaming server vendors
who have started to incorporate
access control directly into their
streaming products. As well as basic
access control, these also provide
support for other access models such
as calendar-based, time-based, user-
based and client-based authentica-
tion.
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Video-enabled communication channel

Choice is probably the most important factor to consider
when discussing the communication channel created by
Intranet-TV. From the beginning it has been seen as an
additional communications channel, not a replacement
for more traditional media. The prime objective is to
assess where it fits into the range of tools available to
the communications community. It differs from tradi-
tional media in that it can be broadcast live or made
available on demand from any user, yet it is still
passive—passive, in the sense that the end user has to
seek the information offered. It gives the choice and
viewing decision to the user. Watch now or later? Alone
or with colleagues? It also puts increased responsibility
upon the users to seek out personally relevant informa-
tion and not rely upon more traditional media to send it
to them.

Managing the change from active to passive informa-
tion requires a degree of thought, planning and communi-
cation. Making information available to users is not the
same as targetting specific audiences. It also changes the
balance from information as power to information as

Intranet-TV Applications

Since March 1997, the Intranet-TV site
has hosted several different applica-
tions that utilise streamed video.

Business TV

The initial focus for the Intranet-TV
Web site was the fortnightly BT
business TV programme: vision. This
programme is traditionally distributed
via satellite requiring a satellite
receiver, set-top box decoder and M o
conventional TV set at all viewing Ok o

provides detailed graphical or textual
information relating to the current
news story. In the example, the
presenter is describing a new joint
venture in Italy and the graphic
reinforces the story with details of
the partners in the proposed venture.

[ BT Vision - Mictosolt Internet Explores
Fle Edt View Go Favorles Hep

e Stopt s RelieilHome o SexchFavonei g Pty Fonle

empowering and long term can speed the decision-making
process and flatten structures.

Publishers require educating in the use of this channel,
to consider whether material normally produced for other
channels can be adapted to make it more appropriate for
Intranet-TV and whether Intranet-TV could/should
become the main information source for their particular
material. To minimise costs this has to be borne in mind at
planning and production stages. This is particularly
relevant to corporate TV programmes and any use of the
channel for more personalised videos.

Intranet-TV will eventually move from a passive to an
active channel, with significant corporate communications
or business critical material being broadcast. This change
will need to be carefully managed as too much or inappro-
priate material pushed to the desktop will extend the
current information overload scenario with possible
impact on operational efficiency. To combat this, informa-
tion management standards will need to cover use of this
and other intranet tools to ensure quality and appropri-
ateness of material pushed.

Training

Streaming technology provides an
efficient way to disseminate training
information throughout the company;
for example, safety advice. Alterna-
tively, a sales team could be informed
of a new product or sales drive.

Figure 4—Business TV, audio and video with synchronised Web pages

@ QB 8 & B o
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locations. Intranet TV can ensure that

employees are kept up-to-date with the
latest corporate news accessible live
and on-demand from their desktop.
Figure 4 shows the contents of a
WWW browser accessing business TV
on-demand, with a 160x120 pixel
video window in the top left-hand
corner of the screen. Underneath the
video window is a table of contents
for the programme, providing
hyperlinks for non-linear access to
different stories within the pro-
gramme. On the right-hand side of
the browser is a frame that is
synchronised to the audio and video
track. The synchronised frame Done

Mediaset
Telenor

INA
Italgas
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Figure 5—Safety training video.
Audio and video only

Figure 5 shows Intranet-TV
delivering safety training material
on-demand into a browser. Space on
the Web page surrounding the video
window can be used to carry sup-
porting text or graphics, or in this
case to carry the Intranet-TV
‘brand’.

Team briefings

A team leader can use streamed
video to brief his or her team Tive’
without team members having to be
physically present. This facility can
deliver clear benefits if the team is
geographically dispersed by reducing
the need to travel to a common
location. Additionally, if the live
briefing is captured to disk for
subsequent on-demand playback,
team members can watch the
briefing at a later time that suits
them.

Within Applied Research and
Technologies Department at BT
Laboratories, the Intranet-TV site
has been used to host on-line depart-
mental briefings, for both a live
audience and on-demand playback.

Personal presentations
Personal publishing of video-rich
material can be linked to an indi-
vidual’s homepage. For example, an
analyst could record a presentation,
and make it available from a Web
page, rather than spending consider-
able time and effort giving the same
presentation to different audiences at
multiple locations. Alternatively,
senior managers could communicate
their vision to employees and develop
a more personal, approachable
relationship with their people.

Site Usage

The Intranet-TV site receives, on
average, 300 accesses per day. Over
7000 accesses of the software
download page for the video plug-in
have been made. Usage patterns are
emerging; for example, there are
more accesses on a day on which
there is a live webcast such as a
departmental briefing and there are
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new Business TV programme has
been published on the site.

The BT intranet extends globally,
and Intranet TV has had the occa-
sional user accessing the site from
international locations including the
USA, Australia, Germany and Japan,
although the majority of site users are
currently located at BT Laboratories.

User feedback

Feedback has been very positive.
Several users have commented that
they find it useful to play the videos
such as Business TV ‘in the back-
ground’ while doing other tasks, for
example dealing with their e-mail.
They have found that they can
quickly switch their attention to the
video if they hear something that
interests them.

Contrary to initial expectations,
few people have commented about
the size of the video windows. People
can place the window to the side of
their PC monitors and use the rest of
the screen to do other things. People
have said that it is difficult to read
text or slides that appear in the video
window during a live webcast. For
this reason, slides for a live presenta-
tion are obtained in advance and are
made available in a frame on the
WWW page.

This article has described emerging
technology for IP-based video
streaming, and has outlined how this
technology has been used to create
an experimental platform for video-
enhanced WWW applications on the
BT intranet. Early indications of the
potential for the video-enabled WWW
are encouraging and have confirmed
the team’s strong belief in the power
of this communication channel.

Concerns have been raised about
the impact of streamed video with
regard to increasing levels of network
traffic. The Intranet-TV architecture
seeks to reduce traffic over the wide
area by replicating content close to
its intended audience. While in the
future the corporate network may
support broadband multimedia
communications, by streaming at
narrowband rates over the existing
internal network the Intranet-TV
site has been able to demonstrate
and explore the benefits of a video-
enabled intranet today.
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James Callaghan and Audrey Pie

Business Use of Internet
Web Sites—Could Do Better!

This article looks at how
businesses are making
use of the World Wide
Web (WWW). Despite the
fact that many companies
now have a Web presence,
their use of the new
medium leaves a lot to be
desired. Also, as the pace
of change in the Internet
industry is so fast, this
article provides an
interesting snapshot of
how users, in this case
companies, are keeping
up to speed with this fast-

moving industry.
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Introduction and
Background

The growth of the World Wide Web
(WWW)—commonly referred to as the
Web—and related developments in
electronic commerce and the Internet
in general present many business
opportunities. At a very basic level, a
new medium has been created which
allows companies to change how they
interact with existing customers and
suppliers. This medium also provides
a new route to market and can be
used to attract new customers,
literally on a global basis. The first
step that many companies take on the
Information Superhighway is in the
form of a Web site which establishes
them with an Internet presence.
However, as the number of companies
who have their own Web sites contin-
ues to grow, there is a need to look
objectively at how these Web sites are
actually being used.

This article presents some key
results of a study that looked at how
companies were actually using their
Web sites. Issues such as site design
(‘look and feel’), perceived purpose of
the site, and general usefulness of
the site were examined. Eighty-five
company Web sites were investi-
gated, across a spread of industries.
In addition to comparing sites within
the same sector, the analysis also
included cross-sector comparisons.

Despite the fact that many
companies now have a Web presence,
this work shows that their use of the
new medium leaves a lot to be
desired. Also, as the rate of change in
the Internet industry is so fast—
observers often comment that one
‘real’ year is equivalent to seven
Internet years—this article provides
an interesting snapshot of how users,

in this case companies, are keeping
up to speed with the rate of change in
the industry.

The article presents a framework
for analysing how businesses are
making use of the Web. The frame-
work can also serve as a checklist for
firms and their Internet service
providers to discuss how they could
actually avail themselves of the
opportunities offered by the rela-
tively new medium of the Internet.
Typical examples of the findings
under each section of the framework
are presented.

The next section of the article
highlights some of the characteristics
of the Web and identifies some of the
associated opportunities for compa-
nies. The framework used for analy-
sis is then presented and some of the
key findings are highlighted. A brief
discussion of how the use of Web sites
differs across industry sectors then
follows. Finally some conclusions are
presented.

The Opportunity

Before discussing how companies are
making use of the Web, it is useful to
highlight some characteristics of the
Internet and identify some associated
opportunities. These are illustrated
in Table 1.

As can be seen from the table,
there is a large range of opportuni-
ties available to companies. It should
be noted that the opportunities listed
in the table are mainly focused on
activities related to sales and
marketing, This is the area where
most companies initially concentrate
their efforts when they decide to
establish their Web presence. There
are, of course, many other opportuni-
ties open to companies who wish to
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Table 1 Characteristics and Opportunities of the Internet

Characteristics

Opportunities

® Worldwide network
@ Millions of users—individuals and
companies

@ |[nstant international market exposure at
relatively little cost
Increase volume and value of sales

® Computer network which allows
customers to download information

Better customer support
Customers have 24 hour global access

@ No national borders

Compete in new markets
Exploit tax differences

® Multimedia capability—text, data,
graphics, images, photographs,
animation, audio, video, virtual reality

on products and services—save costs of
printing, postage, etc. as the customer

essentially meets the costs of downloading

the information

@ Put product catalogues on-line

@ Create attractive Web sites to ‘seduce’
customers

Display extensive and detailed information

@ Fast exchange of information

® Customer receives information much
quicker

@ Information can be updated very quickly

@ Test market new products and services

® Quicker time to market—ijust-in-time
marketing

® Save time—streamline information exchange

@ Relatively cheap communications
medium
@ Low cost of entry

@ Eliminate paper from business processes
® Reduce dependency on advertising, sales

and marketing people by servicing, via the

Web site, routine requests for information
@ Reduce costs
® New promotional activities—on-line
games, contests, discussion

@ Supports two-way information
exchange

@ On-line shopping—take orders on-line
@ Full electronic trading—including
electronic data exchange (EDI) over the
Internet

Improving customer support

@ Can easily gather information on who
accesses the site through the use of
access logs, registration, cookies

@ New levels of relationship marketing
—personalisation of messages and content

Learn about potential customers
Supports more targeted marketing

Improve customer satisfaction and loyalty
Easier and quicker to gather customer data

® Visibility

Easy to gather marketing intelligence
from Web sites of customers and
competitors

exploit Internet technology. These
other opportunities include cost
savings, increased productivity, and
new business processes through the
use of Internet technology internal to
the company in the form of intranets.

Many opportunities also exist for
exploiting Internet technology to
support collaboration and business

networking among firms in the form
of extranets. However, for many firms

still struggling to understand the
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technology and what the Internet
means for their company and their
industry in general, consideration of
intranets and extranets is usually
their second step on the Information
Superhighway, Web sites being their
first. Hence the focus of this article is
on the use of Web sites and on how
companies have so far made use of
them.

Framework for Analysis

Despite the level of interest that the
use of the Internet has attracted,
there is little in the way of guidance
for companies in the form of checklists
of what their site could, or indeed
should, contain. There are some useful
early attempts at trying to under-
stand how firms market themselves
via the Web but the rate of change in
the Internet industry renders much of
this work out of date. A year or two
ago company Web sites could be
simply classified only in terms of no
presence, basic presence, etc. However,
because many sites are now quite big
and cover many types of information,
a more complex and detailed frame-
work was developed. The framework
used is illustrated in Figure 1.

Within each of the ellipses shown
in Figure 1, a checklist was used to
assess what type of information,
characteristics and features were
available at the various Web sites. A
scoring system, where points were
allocated each time an item in the
checklist appeared, was used in order
to provide data for analysis. Some of
the key findings under each of the
headings in Figure 1 are presented
below, together with the detailed
checklist used within each area.

Figure 1—Framework used for

analysis of Web sites
MARKET
RESEARCH
NAVIGABILITY

GENERAL
COMMENTS

GENERAL
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General information
The checklist used under this
heading is shown in Figure 2, and
some of the key findings under this
category are presented below.
Initially it is useful to publish
some company information under all
the headings identified above, since
the marginal cost of adding extra
information is rather small and it is

very likely to be useful to customers )

and visitors to the site. As the
company gains experience with the
Web and begins to gather data on
which information is being accessed
and which information is not being
accessed, the content of the site can
then be tailored as appropriate.
However, the information content
should be concise, with links to more
detailed information or the ability to
request more information. A good
example of comprehensive but
concise company information is found
at the Post Office’s site (http:/

www.postoffice.co.uk/). )

Company information

Overall, 92 per cent of the Web sites
investigated have some company
information, but for 23 per cent it is
very limited and includes informa-
tion in only one or two categories.

various activities of business units.
However, it is rather strange to
find that some Web sites do not
even contain a brief introduction
explaining what the company’s
activity is, and this piece of
information has to be discovered by
reading through general product
information if available.

Mission statement This is still
uncommon, and it could be argued
that such statements are not very
useful since they tend to be very
general objectives regarding the
performance of the company and
the satisfaction of the customers,
etc. However, a mission statement
is part of the corporate identity of
a company and it seems strange
that this be omitted from Web
sites, part of the purpose of which
is to establish a corporate pres-
ence on the Internet.

Organisational structure Few
companies put their organisation
chart on the Web. Maybe they
consider it to be confidential. This
is probably correct as such charts
are more likely to be useful to
competitors than to anybody else.

® [nnovation and technologies or

® Activity/values/history The
amount of information that can be
found under this heading is very
varied, ranging from just one
sentence on the home page to a full
history and descriptions of the

research and development
Information under this category is
not very common either, and is
usually very succinct. Here again,
the roadblock to putting such
information on the Web might be

Figure 2— Checklist for categories of general information

COMPANY INFORMATION, INCLUDING
@ ACTIVITIES, VALUES, HISTORY

@ MISSION

@ ORGANISATIONAL STRUCTURE

@ POLICIES AND OBJECTIVES

@ FINANCIAL DATA

@ SHAREHOLDER INFORMATION
@ NEWS AND PRESS RELEASES
@ JOB OPPORTUNITIES

@ INNOVATION, TECHNOLOGY, RESEARCHAND DEVELOPMENT

PRODUCTS ANO SERVICES
@ DESCRIPTION

@ BROCHURES, CATALOGUES
@ QUOTES ANO PRICE LISTS
@ ADVICE ON PRODUCT USE
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QUALITY OF INFORMATION
@ WHEN LAST UPDATED
@ ABILITY TO PERSONALISE

GENERAL INFORMATION

the fear of competitors accessing
it.

Financial results and commercial
performance This category of
information is very common, and
companies often provide the
complete report as a pdf file
(Adobe Portable Document
Format) to download, instead of
publishing it directly on the Web
site. However, complete annual
reports tend to be rather large
documents and can take a long
time to download. Shorter ver-
sions of annual reports are
conspicuous by their absence.

News and press releases This is
the most common type of corpo-
rate information. Some sections
are so important that a search
engine is provided to find articles
by keyword or date.

Job opportunities Most company
sites have an employment section,
but not all of these have informa-
tion regarding specific positions.
Twenty-nine per cent have either
descriptions of general positions or
descriptions of positions currently
available. In terms of on-line
applications, 20 per cent of compa-
nies overall, or two thirds of these
with job opportunities, provide an
on-line application form. This seems
a good result. It shows that compa-
nies are open-minded regarding the
nationality of employees and that
they are taking advantage of the
diversity and quality of Web users
to recruit the best people.

Products and services

® General description

Some form
of general information on prod-
ucts/services is found in 76 per
cent of the sites investigated. This
leads one to question just why the
other 24 per cent actually have a
Web site.

® Product catalogues and brochures

Less than 50 per cent of the sites
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sections. An example of this would Customer support
be where sites tailor the informa-
tion according to different catego-
ries of users, such as customer,
journalist, potential investor, etc.
However, some sites used cookies
(visitors have to allow a cookie to
be set to view the site) that are
supposed to inform the visitor
during his/her next visit about the
sections already visited and to tell
him about updates in these
sections. Unfortunately, the use of
cookies—where some information
is stored on the user’s computer—
can often be viewed by visitors as
being tantamount to ‘spying’ on
their use of the site.

contain detailed product informa-

tion in the form of product

catalogues and/or brochures. ® Feedback Of course, companies
use their sites to collect customer
queries and comments (69 per
cent), but too often it is only about
the Web site itself! It is as if
marketers consider the Web site
as an independent variable of
their marketing strategy, rather
than as an integral part of their
marketing activities. Using the
Web site for any feedback people
may have can be very valuable,
since the medium itself encour-
ages communication (people will
communicate more, because it is
fast and convenient compared to
normal mail). Moreover, the
comments obtained can be
analysed more easily and accu-
rately (it is typed so it is easy to
read, clearer, and when the visitor
has to click in boxes to tell the
company what the feedback is
about, the resulting data is
already sorted!). Such data is
easily stored for future reference.
In terms of rapid answer to
queries, very few companies say
that they will reply promptly
(though some say it is the fastest
way), which is regrettable given
the immediacy of the medium.

® Quotes and price lists  Usually,
sites with product details do not
all include price information,
which means that customers
cannot really compare company
offerings on the Web. Maybe this
is just an oversight or perhaps it
is a deliberate policy of the
companies involved. Either way it
is certainly an impediment to on-
line trading.

® Advice on product use  Informa-
tion that falls under this heading
can provide very useful advice and
it is usually information that
visitors to the site are typically
expecting. Over a quarter of sites
have some advice. Examples
include British Gas with safety
instructions, Scottish Power with
suggestions for how to save water,
the Co-op with diet and nutri-
tional information, Boots with
health and beauty information,
and Pirelli with advice about
tyres. With less than 75 per cent
of sites containing information in
this category, it is certainly an
area where many companies could
do much better.

Sales

The checklist used under this
heading is shown in Figure 3, and
some of the key findings under this
category are presented below.

The typical Web site does not
provide customers with an order
form. Partly this is due to the nature
of the products being sold and partly
due to constraints on the delivery
channel. Surprisingly, in general
there is no great marketing effort
from Web ‘enabled’ firms. Most of
them simply give information
without trying to ‘seduce’ prospects.
Given the fact that on some sites it is
not even clear what the firm offers, ® Contact information Some
there is often little scope to convert contact information is common,
site visitors into customers. but it should be 100 per cent and

not 66 per cent! Again this

Quality of Information

® When updated Only 9 per cent of
sites have an indication of when a
certain page was last updated, and,
generally, this information only
concerns a few pages of the site and
there is nothing for the rest. Some
sites were very out of date—one site
in particular had information that
was clearly at least two years old.

Figure 3— Checklist for categories of sales information and functionality

CUSTOMER SUPPORT
@ FEEDBACK

@® CONTACT INFORMATION
@ PROBLEM SOLVING

@ TRACKING DELIVERY

@ INFORMATION VIAE-MAIL

Again, this begs the question of
> MARKETING EFFORT AND PROMOTION SALES CHANNEL
what such a company hoped to gain @ HELP IN FINDING SUITABLE PRODUCT :mg:mm P
i i ® SOMETHING FREE
DFlEng B We €t @ DISCOUNTS ® ON-LINE PAYMENT
@ PRIZES, CONTESTS, GAMES @ SECURITY

® Personalisation Few sites

LINKS T0 OTHER SITES
@ WITHIN THE GROUP

contained some form of personali-
sation of information; that is,
when visitors can choose (or even
have to choose) among various

@70 OTHER COMPANIES
@® T0 INFORMATIVE SITES

SALES
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indicates that the marketing
activities are not integrated.
Contact information (including
location) is useful to prospective
customers as well as existing
customers. Lists of nearest
supplier or office locations are
quite common and are contained
on 45 per cent of the sites.

Problem-solving / frequently asked
questions (FAQs)/technical
information Problem-solving
information is also a useful type
of information to have on a Web
site, since it can save much time,
trouble and money to both the
customers and the firm. And the
result is happier customers who
are able to answer queries
themselves and in the process
learn more about the product.
However, only 18 per cent of
companies provide technical
information, probably because
the concept of a Web site as a
support tool is not yet wide-
spread.

Tracking delivery Providing
customers with a means to track
the delivery of products is an
important opportunity offered by
the Web, but since it is mainly
applicable to logistics companies,
it is understandable that very few
of the sites studied actually
offered this facility. A good
example of using the web to track
deliveries is CargoConnect (http:/
www.ccx.com/cx/vafsrall),

Provide news or product informa-
tion via e-mail  Several compa-
nies provide news or product
information, on a regular basis,
via e-mail or newsletters (27 per
cent). This is important because it
saves time and money for custom-
ers since they do not have to come
back to the site to find out what is
new in the section provided—
assuming that there is a news
section. This can help to
strengthen the relationships with
the customers.

Marketing effort and promotion

® Help in finding the most suitable

product Only 6 per cent of sites
have some form of help in choos-
ing products. A good example is
Intel’s site which has a buyer’s
guide that is quite useful (http:/
www.intel.com). The Web is
traditionally all about content, but
simple information is not enough
to sell, and there is great opportu-
nity to reproduce on the Web what
companies do using other media.

Something free 17 per cent of
the sites offered ‘something for
free’. Typical examples include
screen-savers (BBC,

Woolwich plc), publications (AA,
London Regional Transport),
simple software (a budget planner
by Nationwide Building Society),
and on-line banking software
(Bank of Scotland).

Discount Where the product is
not suitable for selling via the
Web, or where the company does
not wish to sell via the Web, giving
discounts via the Web site may be
very appropriate to push pros-
pects to the nearest store or office.
Only 7 per cent of the sites
investigated offer discounts to
Web site visitors.

Prizes, contests, and games
Sixteen per cent of sites offer such
a feature, but there is not always
a prize to be won! Sometimes it is
just a simple case of answering
some simple questions on-line,
relying on the novelty factor of
first-time visitors to the site
wanting to see what information
is available. One good idea seen is
where site visitors are asked three
simple questions that require
them to go to three different
places in the site to find the
answers. [t is a useful strategy
because it will take the visitor
through the site, and in an active
way, so he or she can learn about
the company in a positive way. Of

course, there must be an interest-
ing reward. Unfortunately, most
prizes tend to be things that
visitors to the site will already
have; for example, a mouse mat.

Sales channel

® Via the Web Twenty-seven per

cent of companies sell something
on-line, but for some of them, it is
only by-products such as promo-
tional items like baseball caps and
golf umbrellas emblazoned with
the company logo. So less than 27
per cent of companies sell their
core products on-line,

Alternative channels Only 18 per
cent of companies provide an
alternative sales channel for the
products sold on-line. Of course,
they provide contact information,
but there should be a distinct fax,
telephone number or address to
assure customers that their orders
are processed as rapidly as via the
Web. It may seem unnecessary to
provide this to people since if they
are on the Web, they have no
reason to use another channel, but
if there is a temporary problem on
the server, or if they want to re-
order items later on without
coming back to the site, it could be
very useful. It may also suit people
who are not convinced of the level
of security associated with order-
ing goods via the Web.

On-line payment Only half the
companies selling on-line provide
an on-line payment form (13 per
cent of total), which is rather small.

Security  Security of data
relating to on-line ordering and
payment seems to be something
that few sites support. Some sites
permit ordering via a secured
server but they typically provide
other means of payment too. As
many users of the Web still have a
deep mistrust of the level of
security available, a low score in
this area was to be expected.
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Links

® Within the group Thirty-one per
cent of the sites visited contained
hyperlinks to subsidiary companies
or sister companies. This can be
useful where complementary
products are produced by subsidi-
aries as it can help to keep the
customer/prospect within the
company group

® 710 other companies 1t is fairly
common to see links to the sites of
software companies that provide
visitors with free plug-ins and
software that enables them to read
audio files (RealAudio, Shockwave),
video files (RealVideo, QuickTime,
ClearFusion) or even files in
different formats (Adobe Acrobat
Reader). However, some sites
require far too many plug-ins to be
installed before useful information
can be viewed on their site—a sure
way to deter visitors!

® 7o informative sites Links to
general information sites, such as
government agencies and profes-
sional institutions were found on
27 per cent of the sites visited.
Such links can be very useful to
Web site visitors as they provide
links to related sources of infor-
mation and thus can help nurture
the process of strengthening the
relationship with customenrs.

Market research
The checklist used under this
heading is shown in Figure 4, and
some of the key findings under this
category are presented below.
Surprisingly, there were very few
registration forms, survey forms and
questionnaires used by the Web sites
that were investigated.

® Registration forms Although
30 per cent of the sites had some
kind of registration form, this
includes forms that are not strictly
registration forms; that is, are not
compulsory and visitors do not
have to fill them in before they can

@ REGISTRATION FORMS
@ SURVEY FORMS
@ QUESTIONNAIRES

MARKET RESEARCH

Figure 4—Checklist for market
research

access information on the site.
Such forms, in which visitors leave
their name and e-mail address,
provide firms with data about
prospects and customers that can
be asked for feedback and the
completion of a questionnaire later
on. It is also important to note that
most questionnaires focus only on
the Web site itself. Typical ques-
tions include: How did you find out
about our Web site? Can you find
what you are looking for? Tell us
how to improve our site etc. Again
this reinforces the view expressed
earlier that firms consider their
site as a separate element of their
marketing activity.

® Survey forms/questionnaires Only
13 per cent of the sites studied
used a questionnaire, and gener-
ally there is no reward for complet-
ing it, so it is rather unlikely that
many answers will be forthcoming.

Navigability
The checklist used under this
heading is shown in Figure 5, and
some of the key findings under this
category are presented below.
Navigability relates to how easy,
or not as the case may be, it is to find
one’s way around the Web site and to
find the information that is required.

® Assistance in navigation Only
26 per cent of sites provide a help

section.

Figure 5—Checklist for navigability

@® ASSISTANCE IN NAVIGATING THE SITE
@® USE OF SEVERAL LANGUAGES

@ SEARCH BUTTON

@ SITE MAP

@ GENERAL NAVIGATION

NAVIGABILITY
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® Use of several languages Very few
sites use several languages, and
those that do are fairly big multina-
tional firms. Since the English
language is widely spoken it does
not seem vital to publish versions of
the Web site in other languages, but
this should be reconsidered when
dealing with a foreign customer
base in countries with large
populations such as Germany and
France. Likewise, some subsidiaries
in foreign countries have their site
in the language of that country (for
example, Chinese) and it might be
worth opting for an international
version of these pages.

@ Search button Thirty-one per
cent of sites have either a general
or a specific search button.

® Site map Twenty-one per cent of
sites are equipped with a map or
an index.

® General navigation Navigation in
general is quite good, but rarely
very good. The most common
navigational tools are search
buttons (although these are not
always for the whole Web site but
rather for sections of it, such as
catalogues and press releases) and
a help or guide section. Site maps
andindexes are less in use since
they are necessary only for big
sites. Some common problems seen
on the Web sites include broken
links, or links leading to a content
different from the one expected.

Aesthetics

The checklist used under this
heading is shown in Figure 6, and
some of the key findings under this
category are presented below.

Figure 6 —Checklist for aesthetics

@ LAYOUT
© BACKGROUND AND GENERAL DESIGN
@ GRAPHICS AND PHOTOGRAPHS

@ ANIMATION AND VIDEO

@ SOUND

AESTHETICS

61



Companies should exploit fully the richness of the medium
and make sites more attractive and pleasurable to visit.

Aesthetics refers to the general
look and feel of the site.

® Layout Most sites have a rather
good layout (76 per cent) but it is
common to find a page in which
graphics or fonts are very small
and almost impossible to read.
There is almost a typical layout
that uses a Times New Roman
font, size 10 typeface, with small
photos or graphics dispersed, on a
white background. It is unfortu-
nate that so many companies have
‘adopted’ such a standard because
there are many varieties of fonts,
sizes, and colours available to give
some personality to Web sites.

® Background and general design
Just over half of the sites actu-
ally make good use of background
images and colours and combine
this with a good overall design.

® Grephics and photogrephs The
use of graphics and photos is now
very common (88 per cent). They
are usually of good quality. The
remaining 12 per cent of sites
without graphics or photographs
are at a disadvantage because they
lack that typical and attractive
characteristic of the Web. There is
always some useful or interesting
graphic or photograph that can be
used to enliven text. Unfortunately
12 per cent of the sites visited have
yet to discover this.

® Animation and video The use of
animation or video is growing (57
per cent of sites). Good examples
of sites that use animation are
Boots (http://www.boots.co.uk/)
and BT (http:/www.bt.com/).

® Sound Use of sound on Web sites
is fairly uncommon. However, as
the use of technologies such as
RealAudio become more wide-
spread this is likely to change.

General Comments
The checklist used under this
heading is shown in Figure 7, and
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@ ATTRACTIVENESS
@ PERSONALITY
@ CLARITY

@ USEFULNESS
@ INTERACTIVITY

GENERAL COMMENTS

Figure 7—Checklist for general
comments

some of the key findings under this
category are presented below.

This final category is a general
‘catch-all’. It is used to capture
general impressions and information
that does not fit into the earlier
categories

® Attractiveness Less than a third
of sites can be considered as
attractive. Although this is
subjective, it is possible to say
that the combination of aesthetic
factors is usually not as good as it
could be, and the fact that most
sites are standard and not very
original, results in the visitor
being bored by such similarity.
Companies should exploit fully
the richness of the medium and
make sites more attractive and
pleasurable to visit.

® Personality Clearly, some
companies have reproduced on
their Web pages the ‘personality’
they use off-line, but often a
visitor can forget just which
company site is being visited—
this is usually due to the similar-
ity of design and layout used.
There is too much similarity on
the Web and it is rapidly boring.

® Clarity Seventy-seven per cent
of sites are quite clear and easy
to understand. The ones which
are not clear are typically those
with the layout found in all
magazines’ and newspapers’
sites; that is, with articles,
headings and sections every-
where. It is unpleasant to see,
and unclear because the struc-
ture is not usually apparent.

Moreover, progressing in the site
can be difficult because one
always encounters yet more
sections containing yet more
articles and even more sections!
In these sites, one can typically
search for the information
required but then find that the
search engine returns huge
quantities of data—lack of
structure may then make it
impossible to find one’s way
through the data presented.

® Usefulness Forty-five per cent of
sites have been judged as useful.
Again this is a subjective assess-
ment but the criteria used were
those of quantity and quality of
information concerning the
company, the products and any
educational information such as
customer advice as well as the
provision of a real benefit to
visitors to the Web site. Thus, it
means that more than half the
sites visited did not seem to have
any of these. Or to put it another
way, more than half the sites
visited did not prove to be useful
overall.

® Interactivity Very few sites
showed any form of interactivity.
The potential to use interactivity
combined with on-line catalogues
to allow customers to examine and
view products in three dimensions
is a potential that currently is
vastly untapped.

Summary of key findings
Figure 8 summarises the scores
obtained for the study sites on key
features. The typical Web site
contains general product informa-
tion (usually just an overview), news
and press releases, a statement of
activity or a history, financial
results, a feedback space, some
contact information, a few links, a
few navigational buttons and an
acceptable layout and design. The
information provided is not compre-
hensive and the quantity of informa-
tion under a particular heading is
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usually inversely proportional to its
importance to a typical visitor to the
Web site; for example, it is not
unusual to find vast amounts of very
detailed financial information, yet
very little on the products and

PRODUCT DESCRIPTIONS

PRODUCT CATALOGUES

ON-LINE ORDERING

ON-LINE PAYMENT

ON-LINE JOB APPLICATIONS

FEEDBACK REQUESTED

NEWS/INFORMATION VIA E-MAIL

EASE OF NAVIGATION

GOOD DESIGN

ARUBOOUUEE

OVERALL USEFULNESS

Cross-Sector Analysis and
Comparison
Having looked at the general use of
Web sites across a range of indus-
tries, it is useful to re-examine the

Figure 8— Percentage of Web sites
that score on key features

differences between the use of Web
sites in different industry sectors.
This section presents some results
of the cross-sector analysis that
was conducted. For the purposes of
this work, it was decided to use the
following sectors: Energy, Finance,
General Industry, Logistics, Retail,
Services, and Technology.

The results do vary significantly
across the seven sectors. Looking at
the highest scores for each variable

_in the framework, it was found that

the sectors can be grouped into four

services. data and see if there are any groups as shown in Table 2.
Table 2
Scoring Findings General Comments

Least scoring

The industry sector
has no highest
score at all

Industry

This sector is far below average for everything; there is little company information, even
less detailed product information and there is no on-line ordering available. The sites are
not attractive at all, the design is not very good and there is not much use of photos

Low scoring

The services
sector has only
eight high scores

Services

Average or slightly below average performance, although highest score for
personalisation of information; yet no company publications or white papers.

Little use is made of opportunities to differentiate this sector from the ‘product’ based
sectors

Average scoring

Energy, finance,
logistics and retail
obtain between

20 and 26 high scores

Energy

Sites in this sector tend to have lots of company information. They also make a distinction
between business and individual customers. The sector’s highest scores are for industry
information and other company-related information, as well as for links to informative
Web sites

Finance
Company and product information is about right, but overall the sites are fairly average.
Sites in this sector tend to provide help in finding the most suitable product for one’s needs

Logistics

Information on sites in this sector is average, and there tends to be good on-line
transaction possibilities. This sector also scores highest for links to other companies’ sites,
good in aesthetics and top for usefulness

Retail

Good company and product information, above average on-line ordering and payment,

as well as marketing effort (discounts, competitions), feedback spaces, useful information
(especially problem-solving information). Good use of design, graphics and animation,
highest score for attractiveness and interactivity. Weaknesses: not very good navigation,
worst score for problems such as broken links

High scoring

The technology
sector has 49
high scores

Technology

Almost all the features on these sites have a higher than average score, and key elements
such as product catalogues, on-line ordering, on-line payment, and provision of news via
e-mail have the highest incidence. However, the sector is not rated top performer for
general navigation, general design and usefulness, because the sites can be rather
complex. Navigation is good but not perfect despite the use of many navigational tools,

so improvements can still be made
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Figure 9— Variations of key elements
across industry sectors

The charts in Figure 9 illustrate
how some of the key elements vary
across the sectors.

It is not surprising that the firms
in the technology sector have more
‘complete’ Web sites and thus score
higher than the other sectors, since
they tend to be at the centre of new
developments and thus are in a
position to adapt more quickly.
Surprisingly the Industry sector
seems to make very poor use of the
Web, especially as this sector probably
has the greatest potential for making
use of Web sites to build relationships
with other companies. This sector also
has a very high potential for making
use of extranets and electronic trading
platforms. But before companies in
this sector can exploit such technolo-
gies they need to improve their
understanding of the potential and
capabilities of their Web sites.

Conclusions on Current
Use of Web Sites

The key conclusion of this study is
that, in general, Web sites are not
being used effectively. For example,
less that 50 per cent of the sites
investigated contain useful informa-
tion on the companies’ products, less
than 9 per cent let their audience
know when information on the pages
is updated and only just over a
quarter do any selling on-line. Simple
information is not enough to sell
products, and there is a great opportu-
nity to reproduce on the Web what
companies do using other media; that
is, seduce, convince and achieve sales.
The idea that a Web site can be an
integral component of a company’s
marketing strategy seems to have
eluded most organisations and it
appears that a Web site is treated as
an independent variable. Reasons for
this could include lack of understand-
ing of the capabilities of the Web or
lack of the skills necessary to design
an effective Web site. Either way the
opportunity is there for the compa-
nies, Web designers and Internet
service providers to exploit this new
medium to their advantage.
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Basically, sites are not being used
commercially enough—though when
they are, as in the case of a company
like Dell (http:/www.dell.com/),
which is selling over $5 million worth
of computers online every day, the
returns can be impressive. Further-
more, the effective use of Web sites is
but the first, and in many cases
tentative, step on the path towards
full electronic trading, where compa-
nies reap the benefits of and embrace
the full range of opportunities offered
by the use of Internet technology—
internally in the form of intranets;
collaboratively in the form of
extranets; and externally in the form
of Web sites that can be supporting
customers anywhere on the planet,
24 hours a day. In many cases it
seems that companies have a Web
site because they feel that they
should have one. It should be remem-
bered that a Web site is but an
enabler—it is not an end in itself.
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Simon Broom, Philip Coackley and Phil Sheppard

Getting the Message,
Loud and Clear—
Quantifying Call Clarity

When we pick up the
telephone today and
make a call, the
immediate thought in our
minds is ‘are they there?
or ‘I hope their machine
doesn’t answer!” We
seldom contemplate
whether we will be able to
hear the person at the
other end of the line
clearly, or if they will be
able to hear us. However,
the clarity of our
telephone calls is a major
issue in the
telecommunications

world today.
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Introduction

With telecommunication networks
stretching around the globe and
beyond the atmosphere, and with
pressure on network operators to
reduce costs and carry more traffic,
the ability to communicate effectively
is paramount. Call clarity is one of
many factors that affect the quality
of service (QoS) perceived by custom-
ers of a telecommunications company,
but it is of vital importance.

This article discusses the issues
and technologies involved in measur-
ing call clarity in today’s modern
telephone networks, and highlights a
new tool that has been developed to
predict call clarity—the call clarity
index (CCI).

How call clarity monitoring has
evolved, including both intrusive and
non-intrusive measurement technolo-
gies, is described. The benefits and
limitations of such schemes are
discussed along with how complex
models, such as the CCI, can be used
to predict customers’ perceptions of
call clarity. Finally the future
development of speech quality
monitoring is considered.

What is Call Clarity?

Telecommunications engineers often
refer to call clarity as transmission
performance. It can be considered as
the quality perceived by the customer
during the conversation phase of a
telephone call, and is influenced by
factors such as noise level and echo. It
is a subjective measure which means
it is peculiar to each individual and

modified by personal views, experi-
ences and backgrounds. Because of
this, each individual’s perception of
call clarity changes with time.
Averaging subjective results taken
from a sample of the population is
normally used to eliminate this bias
and produce stable results.

However, to measure network
performance reliably and repeatably
requires an objective measurement
method.

Call Clarity Monitoring

Historically, network performance
assessment techniques were relatively
simple and based on objective meas-
urements from test calls in the
network’. This was ideal for metrics
such as network availability and call
failures, but assessing call clarity was
limited to measuring basic param-
eters such as transmission loss.
Traditional methods of call clarity
assessment used customer surveys or
trained operators. The latter method
involved a trained operator monitor-
ing a short period of conversation at
an exchange and, based on their
knowledge and experience, producing
a score to represent the call clarity.
This method has two major limita-
tions. The score for each call is a
subjective measure, and different
operators would give slightly differ-
ent scores. Secondly, the operator
monitors from an intermediate point
in the network and does not hear
exactly what the customers hear.
Customer surveys are the most
common alternative method of
collecting information about the call
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clarity of today’s networks. In this
type of swrvey people are asked
directly to answer a few questions
about the telephone service that they
have been receiving; in particular,
the call clarity. Their major advan-
tage is that the results show what
customers really think of the services
provided, including the call clarity of
the network. However, they are
expensive to perform and cover only
a small sample of the population.
Such surveys only give a general
perception of quality for the service
and are often influenced by factors
unrelated to call clarity, such as the
time since the last telephone bill.
Customers tend to remember a single
poor quality call rather than the
numerous acceptable calls which are
taken for granted. It is also difficult
for network planners and mainte-
nance staff to use customer survey
results to help to improve the
network quality since there is no
record of the call routing or equip-
ment used.

Intrusive measurement tech-
niques, where a known test signal is
applied, have advanced since the
early days of performance monitor-
ing. Spcech-like test stimuli are
starting to be used to cope with non-
linear networks, and in the last few
years research has produced methods
of call clarity prediction using models
of the human auditory system?.

In recent years non-intrusive
methods, which analyse live network
traffic, have emerged using in-service
non-intrusive measurement devices
(INMDs). These INMDs are situated
in the centre of the network and
continuously measure various
parameters related to call clarity (and
network performance). These tech-
niques cannot measure call clarity
directly, only parameters related to
call clarity. The CCI has been devel-
oped to fill this gap and allow call
clarity to be predicted, objectively,
non-intrusively and constantly.

The following sections look in
more detail at the differences
between intrusive and non-intrusive
monitoring and where the CCI fits in.

Intrusive Monitoring

The goal for intrusive assessment is to
predict speech quality objectively and
remove the need for routine subjective
judgements. Historically, intrusive
measurement has typically been based
around a transponder and responder
structure. Transponders are usually
located at main switching points, and
responders at remote switching points
within the telephone network.

The conventional method of
intrusive testing is to make a web of
test calls between responders and
transponders and measure various
network performance parameters.
However, to measure completely call
clarity as experienced by a particular
customer the intrusive test should
include the effects of the customer’s
equipment.

Intrusive measurement has
historically involved injecting tones
into the network and measuring the
received signal at the other end, and
more recently pink noise has been
used in addition to tones. The impetus
for moving away from tonal testing
has come from the proliferation of
non-linear elements, such as data
reduction equipment and adaptive
echo cancellers, in modern networks.
The accurate testing of networks that
include non-linear elements requires
the use of a speech-like test stimulus,
hence reproducing the properties of
the in-service signal. This is necessary
because non-linear equipment can
treat non speech-like signals very
differently from speech, making the

measurement path different from that
experienced by customers.

Such speech material has recently
been created for use as intrusive test
stimuli®. This material reproduces
the sounds of the human voice in
speech, preserving the statistical
properties of a language and repre-
senting a large population of talkers.

Modern intrusive technology, using
speech-like stimuli, currently provides
the most accurate objective prediction
of call clarity, but requires the
application of a known test signal®
This type of testing is ideal for
commissioning or planning purposes
and is cheaper than a subjective
test—the alternative method. Also,
owing to the fact that a line is used
solely for testing purposes, a much
wider range of impairments can be
tested and a greater accuracy of
measurement made. However, the
requirement for a known test signal
limits the practical application of
intrusive techniques.

Non-Intrusive Monitoring

INMDs have access to the voice
channels as well as the signalling
information. They perform objective
parametric measurements on live
call traffic, without interfering with
the call in any way.

An INMD is connected at the
digital 4-wire point of a telephone
network as shown in Figure 1, and
monitors traffic in both directions of
transmission simultaneously. Objec-
tive measurements such as speech

Figure 1—Situation of an INMD in relation to a typical international telephone

connection
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Table 10bjective Call Clarity Param-
eters Measured by an INMD

Echo path loss

Echo path delay

Speech level

Noise level

Activity factor

Pulse-code modulation (PCM) threshold
violations

Double talk

One-way transmissions

Front-end clipping

level, noise level, echo loss and delay
(common INMD call clarity param-
eters are shown in Table 1) are made
by the device. Access to the signalling
system allows the extraction of
information such as the called party
number which can be associated with
the objective measurements. All the
information pertaining to a single
call is stored in a database.

The advantage of INMDs is that
they can continuously monitor real
traffic within the network and over
time can, theoretically, cover the
entire network. The disadvantage of
being located in the centre of the
network is that the measured values
do not directly represent what the
customer hears. The signal reaching
the customer’s ear depends on the
local network from the local
exchange out to the customer, in
addition to the customers’ equipment.
This means that inspection of the call
clarity measures individually does
not fully characterise the connection.

A common method of analysing
data produced by INMDs is to set
acceptable threshold levels for each
parameter and record the number of
exceptions (measurements outside the
threshold) for each parameter on each
route. The sub-division of data (say
into routes) is important to avoid any
individual problems being swamped
among the mass of information. This
thresholding technique can highlight
problems to be corrected; for example,
a route with a high level of echo may
indicate a faulty echo canceller which
can then be replaced or repaired.

However, this method does not use
all the information collectively and
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Figure 2—The limitations of conventionel thresholding methods

can give misleading indications of
call clarity, as shown in Figure 2.
This example (for just two param-
eters) shows how echo and delay
combine to affect call clarity. Meas-
urements from acceptable and
unacceptable calls are represented by
ticks and crosses respectively. It can
be seen that some calls with high
delay are still acceptable provided
there is low echo. Using a single

threshold for delay (7},) misclassifies
these calls as exceptions. Likewise
calls with reasonably high delay and
echo that fall just within the echo
and delay thresholds (T, and T,) may
be unacceptable to the customer, and
are also misclassified. The threshold
of acceptability perceived by the
customer (TpERCEPTU ) is shown on the
graph by the curve and it is this that
the CCI emulates.

Intrusive and Non-Intrusive Applications
The goals for intrusive and non-intrusive monitoring are the same, but their
principal applications are different. The table below highlights the appropri-

ate applications of each scheme.

Intrusive

Non-Intrusive

Pros

Pros

Able to test for a wider range of network
impairments

Greater measurement accuracy per call

Able to measure a large number of
live calls

Measurements include the effects of
customers’ equipment

Cons

Cons

Test calls cost money and use network
capacity

Measurements do not include the
effects of customers’ equipment

Measurements not made on actual
customers’ calls

Measurement algorithms have
limitations; for example, cannot
always measure delay

Needs live traffic

Network and speaker assumptions
required

Principal Applications

Principal Applications

Route commissioning

Fault finding

Constant network health check

Identify problems as soon as they
affect the network
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Figure 3—The functional blocks that
form the CCI

To determine the perceived quality
of calls it is necessary to account for
the combination of effects. This can
be achieved by modelling human
auditory perception. The adaptation
of modelling techniques to INMD
results to produce a ‘synthetic’
customer perception measure has
been performed at BT Laboratories
and is now deployed in the network
under the CCI banner.

Call Clarity Index

Research at BT Laboratories into
human perception, most notably
audio perception, has led to the
creation of various models of the
human auditory system. These
models have been applied to INMD
measurements to predict the call
clarity of a connection that would be
given by an average customer. It is
this measure that has been termed
the call clarity index (CCI).

The CCI uses information pro-
duced by an INMD along with
knowledge about the network,
customers and results of research
into audio perception to predict a call
clarity measure. The CCI consists of
three functional blocks depicted in
Figure 3. Measurements from an
INMD feed into the first of these
blocks.

INMD measurements

Eight INMD measurements are fed
to the CCI, four for each direction of
transmission. These are the speech
level, the noise level, the echo-path
loss and the echo-path delay. The
delay is usually found by looking for
echoed speech, but if echo is well
controlled there may be none. In this
case the echo path loss is assumed to
be high, and the CCI uses a default
value for echo-path delay.

If any one of these measurements
is not reported, the CCI is unable to
calculate the call clarity. The reason
for this is that not enough informa-
tion about the connection is available
to make a reliable prediction.

These measurements are passed
to the ‘Assumptions’ block of the CCI.

NETWORKAND
SPEAKER
ASSUMPTIONS
el S e ST e S S L :
: v CALL CLARITY INDEX %,
1 1
: L0SS-ANO-NOISE cHo-aN-DELAY | | PRCDIEED
INMD | ASSUMPTIONS —~| PERCEPTION B PERCEPTION [ /i foroe
i MODEL MODEL '
' ! OPINION
A R T B e TR *  5—EXCELLENT
INMD CALL CLARITY ENO-TO-ENDNETWORK CONVERSATIONAL OPINION “3—‘;2‘%”
PARAMETERS PARAMETERS SCORE —ASSUMING NO i
ECHO OR DELAY =
1—BAD
Assumptions signals are caused by acoustic feedback

The INMD measurements are used
to fill in the gaps in the knowledge of
the network connection, As there are
unknown quantities, various assump-
tions must be made about the
network and the customers.

The generic network model in
Figure 4 shows how the INMD
measurements relate to the signals,
both spoken and heard, at each end.
The network connection can be
simply described in terms of the
following two parameters® .

® Sending sensitivity This de-
scribes how the sound pressure
generated by the talker at the
mouthpiece of the telephone is
transformed into an electrical
signal at the digital 4-wire point
of the network. This encompasses
the frequency response of the
telephone and the line.

® Receiving sensitivity This de-
scribes how the electrical signal at
the digital 4-wire point is trans-
formed to sound pressure generated
by the telephone earpiece. This
encompasses the frequency re-
sponse of the line and telephone.

In addition to the transmitted
signal reaching the listener’s ear are
three other signals. Two of these

provided to the user by the telephone
handset. The first of these is a propor-
tion of the user’s speech, known as
sidetone. This has the effect of control-
ling the user’s speech level due to
psychoacoustics. The second signal is a
proportion of the room noise fed back
to the user’s ear via the sidetone path.
The third signal is due to room noise
leaking through the imperfect seal
between the earpiece and the ear.

The frequency responses of the
sending and receiving sensitivities
assumed by the CCI are representa-
tive of a typical UK telephone
connected to an average length line.

In addition to this, the sending
sensitivity is adjusted depending on
the INMD measured speech level. This
is achieved using knowledge of the
distribution of talker levels at the
handset. For instance, if the INMD
measured speech level is lower
(quieter) than expected, it is assumed
that it is partly due to a greater
sending sensitivity loss in the network
and partly due to a lower talking level.

These assumptions are based on
BT’s network and standard BT
telephones. This is a realistic
assumption for the UK as it stands,
but in the future and for international
connections it is less valid. However,
owing to the nature of the CCI these
assumptions can be modified to

Figure 4—Simple network model showing the positions of the INMD and CCI
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represent the differing networks,
telephones and talkers involved. For
example, the US network characteris-
tics are different from those of the
UK, as are the telephones and
possibly the talkers as well. Data
describing these characteristics can be
used by the CCI to account for the two
different halves of the connection.
This is not only useful for interna-
tional connections but also for mobile
and other distinct networks.

These assumptions combine to
form a complete model of the network,
including the customers at either end.
The parameters describing this model
are then passed on to the next block—
the loss-and-noise perception model.

Loss-and-noise model
When someone talks at one end of a
connection, his or her speech, along
with room noise picked up by the
microphone, is transmitted via the
send path to the digital measurement
point in the network. This speech and
room noise also has circuit noise
added, generated within the local
network (telephone, line and inter-
faces). The INMD monitors at this
point, after which the signal is then
further modified by the receive path
and has more circuit noise added, due
to the local network, before reaching
the listener’s ear. The listener hears
this speech and noise combination
plus room noise at that end of the
connection. The call clarity opinion of
the listener depends on the absolute
level of speech reaching his or her ear:
too low means the listener will not be
able to hear well, too high can cause
discomfort. It also depends on the
level of noise relative to the speech:
high noise levels can mask the speech.

The noise level measured by an
INMD is a combination of transmit-
ted room noise and induced circuit
noise. The level and frequency
characteristics of the noise heard by
the listener depend on both the
INMD noise level measurements and
the frequency characteristics of the
noise and the connection.

The CCI calculates, using its
knowledge of the connection and
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talker, the absolute levels and
frequency characteristics of the
speech and noise (circuit noise and
room noise) reaching the listener’s
ear. This ‘sensation’ level at the ear is
transformed to a single figure
value—a listening opinion index—
which is converted to a conversa-
tional opinion score’. Using the
INMD measured speech level directly
within the model reduces the uncer-
tainty in calculating the signal at the
listener’s ear by eliminating the need
to assume sending loss.

Echo-and-delay model

In addition to the speech and noise
signals, echoed speech could be
present. These echoes are usually
caused by imperfections in the
2-wire-to-4-wire interfaces (hybrids)
and reflect a proportion of the trans-
mitted speech back to the talker. Echo
signals combined with propagation
delay have a dramatic impact on the
quality of telephony. In the extreme,
echo and delay can cause talkers to
stutter and terminate sentences early.
Even long delay on its own, with no
echo, can cause people to start talking
at the same time making the transfer
of information more difficult.

The echo-and-delay model
accounts for the effects of echo
signals on the call clarity perceived
by the listener. This is a complex
mathematical model that combines
the network parameters affecting the
echoed signal reaching the listener, to
modify the opinion score generated
by the loss-and-noise model.

The output from this block is the
final score and represents the
predicted conversational speech
quality—CCI—as perceived by the
listener. Since there are two ends of
the connection a CCI is calculated for
each end.

CCI output

The CCI reports results on a continu-
ous scale from one to five, based on
the five-point conversation opinion
scale recommended by the ITU-TS,
This represents the subject’s opinion
of a connection on the scale:

® excellent,
® good,
@ fair,
@® poor,
@ bad.

Values are allocated to these
categories from one to five, where
Bad = 1 and Excellent = 5.

The telephone tends to be taken
for granted, and the complexity of
hearing is often underestimated.
Modelling this auditory process for
telephony can only be an estimate,
but even as an estimate the ability to
reproduce a ‘synthetic’ customer
opinion of call quality is invaluable.
This allows objectivity in what was
previously a subjective domain.

People versus the CCI

To verify the robustness and accuracy of
the CCI in predicting subjective call
clarity, several subjective tests have
been performed. The most recent of
these involved emulating different
telephone connections and asking
subjects to converse over each one and
rate the quality of the connection on the
ITU-T five-point scale described above.
These ratings were averaged over all
subjects to produce a conversational
mean opinion score (MOS ). The CCI
was then used to predict a call clarity
score for each condition. Figure 5 shows
the performance of the CCI against
subjects’ perception of call quality. The
CCI score is shown on the horizontal
axis and the MOS,, on the vertical axis’.

Figure 5—Scatter plot showing
conversational MOS , against CCI
predicted score
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the CCI is an effective monitor, ensuring the quality of the net-
work is discernible to those who have the power to change it.

A strong correlation is evident
between the CCI and the subjective
results, demonstrating the accuracy
of the CCI across a range of
network conditions. An exact
mapping from CCI to subjective
opinion is impossible. This is due in
part to the variability of subjective
results; as a general rule, subjective
results are expected to be within
half of an opinion score if two
identical tests are performed at
different times.

Knowledge through
information

The combination of the CCI and
INMD technology is very powerful.
INMDs have the potential to meas-
ure a substantial proportion of calls
in a network. The CCI can use the
INMD measurements to predict the
call clarity on a call-by-call basis.
Furthermore, this objective measure
has been proven to correspond closely
to average subjective call clarity
metrics.

An INMD system can produce
millions of call clarity related
measurements every day. Consider-
ing each item of data individually
loses value by not being seen as part
of the whole picture. The CCI uses
all the pieces of information given to
it along with prior knowledge about
the network and users to produce a
single figure of merit for each end of
the connection. These values can
then be averaged for each route to
provide a meaningful and useful
indicator of call clarity. This reduc-
tion in information is enhanced by
an increase in knowledge; by using
the CCI the combined effects of
those degradations present on a call
can be accounted for. By analysing
trends in this data it is easy to
determine if the quality of a route is
changing and affect the necessary
remedial action.

Telecommunications operators
must have their finger on the pulse of
the network; the CCI is an effective
monitor, ensuring the quality of the
network is discernible to those who
have the power to change it.

Towards the Future

This final section looks at the
possible effects of new develop-
ments in call clarity monitoring
focusing on how the CCI, in collabo-
ration with INMDs, could be used
in the future.

Speech quality monitoring is still
evolving along with INMD technol-
ogy. The three most important areas
of development that will shape its
future are the technology, deploy-
ment and data management.

The technology will determine the
limits to which non-intrusive moni-
toring can be taken. Knowing how
many devices are needed and where
to put them in the network is a
deployment issue, and managing the
data generated by these devices is
critical to realising the benefits.

Current non-intrusive measure-
ment technology (that is, the hard-
ware and software) limits the
number of separate calls that can be
monitored simultaneously and the
range of parameters that can be
measured. To enable a tool, like the
CCI, to be effective across a broad
range of network degradations it
must be fed with as much relevant
information as possible. Current
INMDs cannot effectively measure
parameters such as impulsive noise,
non-linear codec distortion, front and
back end clipping of words, or high
levels of noise in speech. Increasing
use of speech compression and the
growth of mobile networks means
that these types of degradation have
the potential to become more com-
mon in communication networks;
ways of measuring them and incorpo-
rating them into the CCI must
therefore be found.

In the meantime, while such
measurement algorithms are being
developed, better use of other data
collected by INMDs could be made.
Often this data can give valuable
information about the connection.
For example, the origin and destina-
tion of calls influence network
parameters such as sending or
receiving sensitivity. No two coun-
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tries have the same network infra-
structure or equipment and so have a
different distribution of such param-
eters. This difference can lead to
errors in call clarity prediction. To
avoid these errors the network (and
talker) parameters used by the CCI
could be tailored for each country to
ensure greater reliability and
accuracy.

The management of data pro-
duced by INMDs is critical for
realising the benefits. To be useful
the data needs to be interpreted and
acted upon. Knowledge management
tools such as the CCI are starting to
forge a path towards truly intelligent
systems that can detect problems and
issue work packages to investigate
and implement corrective action.
Future generations could detect and
treat problems as soon as they affect
the network and impact on the
customer.

The CCI could introduce the
concept of call clarity as an objective
measure into specifications for
telephone operators. In the future,
companies or network operators who
rent network capacity may specify a
certain quality that they require.
Call clarity could well be one of the
major factors influencing their
quality specification and loyalty to a
given service provider. Looking
further ahead, the selection of
service provider could be done
dynamically using the CCI as part of
a quality monitoring tool. The
network operator that can provide
the best price for the required
quality could then be selected
automatically and updated on a
month-by-month, day-by-day or even
hour-by-hour basis. In this sort of
world, being able to monitor, and
maintain, quality objectively is of
utmost importance.

In summary, quality is an impor-
tant market place differentiator.
When all competitors charge the
same, customers will select on the
basis of the best service available.
Call clarity is then a key factor in the
service offered by the telecommunica-
tions provider.
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Russell Silk and Martin Bath

Future Trends in Satellite
Communications

Satellite communications
is about to enter a new
golden age. Following
steady growth over the
last 35 years, the field is
confidently expected to
undergo a period of rapid
expansion as the race gets
underway to provide the
global information
infrastructure of the
twenty-first century. This
article traces the
development of satellite
communication from its
inception, discusses why
it is changing and
provides a glimpse of the
future that is unfolding.

Introduction

Can you imagine the world today
without satellite communications? It
is difficult because we have become so
accustomed to tuning in to television
broadcasts of world events as they
happen, which may indeed reach our
homes via our own satellite dish. In a
little over 35 years, satellites have
fundamentally changed both the way
we communicate and the way we
learn about the world.

This article steps back and
reviews how we have reached the
current state, how technology has
evolved and how organisations have
grown to provide the services we
have come to rely on. This leads us on
to look at their immediate plans and
how in the medium term new
systems will emerge.

Many factors will determine the
future shape of the industry. These
include the state of technology, the
changing telecommunications envi-
ronment, the commercial imperatives
on service providers and manufactur-
ers, the regulators and politicians.
This article discusses these factors,
how they interact, the plans that are
being made and the design considera-
tions that drive specific satellite
system architectures.

In the future, satellites will no
longer provide simply a transmission
link. As costs reduce they will be
incorporated increasingly into
networks in a seamless way. In some
cases they may become network
switching nodes themselves and so
will need to be dimensioned and
managed like any other network
element. In addition, it is expected
that new satellite-based services will
evolve offering enhanced capabilities
and applications.
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This is an exciting time for the
industry. Within the next couple of
years new low earth orbiting satellite
constellations will provide mobile
users with voice and data to hand-
held terminals. Meanwhile, the race to
provide a global information infra-
structure is only just beginning. Today
it is clear that satellite systems will
play an important role in providing
global services, particularly where the
terrestrial networks are underdevel-
oped or in places which can not be
readily served by terrestrial means.

Brief History

The Space Age was born some

40 years ago with the launch, by the
Soviet Union, of the first man-made
satellite of the Earth, SPUTNIK 1, in
October 1957. This opened up the
possibility of using satellites to
communicate effectively over large
distances and ushered in an experi-
mental period where technology
developed rapidly.

ECHO 1 was launched in August
1960 to test out radio propagation
through the atmosphere and iono-
sphere. It comprised a 100 foot
diameter metallised plastic balloon,
which acted as a passive isotropic
reflector. Operating in an inclined
orbit at an altitude of some 1600 km,
it successfully demonstrated the first
live two-way voice communications
by satellite.

In 1961 President Kennedy
invited ‘all nations to participate in a
communications satellite system in
the interest of world peace and closer
brotherhood among peoples of the
world’. The following year the United
States Congress passed the Commu-
nications Satellite Act, which led to
the formation of INTELSAT in 1964.
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Figure 1—TELSTAR satellite

The most famous experimental
satellite TELSTAR (Figure 1) was
launched on 10 July 1962. By
demonstrating the first live transoce-
anic television broadcasts it gave the
general public its first glimpse of the
power of satellites to carry informa-
tion around the world. Developed at
AT&T’s Bell Laboratories it consisted
of an 88 cin diameter sphere covered
with solar cells and weighing 80 kg.
Unlike ECHO it acted as an active
repeater and was the first satellite to
carry a travelling wave tube (TWT)
power amplifier producing an output
power of a mere 3 W. Placed into a
highly inclined orbit with a period of
158 minutes it received and trans-
mitted signals between fast tracking
antennas at Andover, Maine (US),
Goonhilly Downs (England) and
Pleumer-Bodou (France).

During the early days there was a
lively debate on whether to use such
low earth orbiting satellites or to
place them into the geostationary
orbit (GEO) some 36 000 km above
the equator. In 1945 Arthur C. Clarke
had noted that three satellites
located above the equator in this
higher orbit could provide a global
communications network. At this
altitude each satellite can see more
than a third of the earth’s surface
while its orbital period matches that
of the earth’s rotation, meaning that
from the ground the satellite appears
to hover at the same location in the
sky. To test out whether it was
practical to use this high orbit,
Hughes Aircraft Company was asked
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to develop the SYNCOM series of
experimental satellites. In August
1964 the third in the series became
the first satellite to operate in the
GEO, demonstrating its feasibility. In
view of the fact that a single satellite
could provide such a wide continuous
coverage and there was no need to
build a series of large and complex
tracking antennas on the ground, the
GEO became the natural choice at
the time.

The United States, Canada,
United Kingdom and a number of
European countries set to work on
setting up a global satellite system,
and this led to the establishment of
the International Satellite Organisa-
tion, INTELSAT, in August 1964.
Starting life with 11 members it has
grown to its present membership of
142 states. The first satellite it built
and operated was EARLYBIRD
(INTELSAT 1) which was launched
on 6 April 1965. Located above the
Atlantic Ocean it had a mass in orbit
of 38:5 kg with solar cells planned to
provide 400 W at the end of its
18 month lifetime. It used a mere
50 MHz of bandwidth split into two
25 MHz channels or transponders.
Since the only earth stations at the
time were in North America and
Europe it employed an antenna with
a toroidal radiation pattern that
covered the Northern Hemisphere.
While its total capacity was only 240
voice circuits or one television
channel it clearly showed that the
quality of voice was fully acceptable,
although the high orbit introduced a
transmission delay of some 260 ms.

The 1960s were exciting times for
the space industry which, with
United States public support, was
engaged in a hectic space race with
the Soviet Union. United States
industry continued to develop larger
and more powerful satellites and the
National Aeronautics and Space
Administration (NASA) developed
launchers to deliver them. By the
time man finally landed on the moon
in 1969, INTELSAT had completed
Axthur C. Clarke’s vision of a global
network of three satellites with the

addition of INTELSAT II over the
Pacific Ocean and INTELSAT III
over the Indian Ocean.

Like the Americans, the Europeans
saw the huge potential for the
commercial exploitation of space and
were keen to develop their own
satellites and launch capability. The
United Kingdom played a major role
in the satellite construction industry
but, to the disappointment of many,
allowed the lead on launchers to pass
to other Europeans. The French in
particular were keen that Europe had
its own means of access to space. After
a shaky start, the two earlier Euro-
pean organisations ELDO and ESRO
were combined to form the European
Space Agency (ESA) in 1975. Its major
triumph was the development of the
highly successful Ariane launch
vehicle, which is currently the most
used launcher of commercial commu-
nications satellites.

The potential for the use of
satellites to provide maritime
services and direct-to-home broad-
casting was recognised early on by
governments around the world. As a
result, many intergovernmental
meetings were held to establish ways
in which these could be enabled
while retaining the legitimate rights
of individual countries. Among the
most prominent issues were the
allocation of limited resources of
radio spectrum and access to the
GEO. These particular matters were
progressed through world radio
conferences held under the auspices
of the ITU (International Telecom-
munications Union).

During the 1970s the US began
using satellites to transmit signals
across the continental United States,
while INTELSAT continued to grow
and extend the capabilities of its
global system. Soon regional systems
were established and the Europeans
set up their own intergovernmental
organisation modelled on INTELSAT
called EUTELSAT. The interim
organisation was established in 1974
and headquartered in Paris.

Discussions on the formation of an
intergovernmental organisation to
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provide maritime satellite service
between the International Maritime
Organisation and telecommunica-
tions administrations started around
1969. It was not until 1979 that
Inmarsat was officially founded and,
to reflect the leading role played by
the United Kingdom, it was based in
London.

The1980s saw rapid growth in the

number of satellites built and deployed.

Apart from continued growth in the
American domestic market, a number
of other countries developed their own
satellites. These included the Austral-
ian AUSSAT, Indonesian Palapa
system and satellites serving other
countries such as India, China and
Mexico. In Europe a number of
countries looked to their own satellites
to provide national services, in particu-
lar, France, Germany and Italy.

The 1980s also saw major moves
in the deregulation and liberalisation
of telecommunications around the
world. In the early 1980s the calls for
‘open sky’ policies grew ever louder,
especially in the USA and the UK, in
the growing international satellite
field. To promote greater competition
and to encourage its own industry in
this period, the US granted licences
to several companies to develop their
own satellite systems. This led to the
formation of a number of privately
owned systems such as PanAmSat,
Orion and Columbia. In the early
days the most vociferous player was
PanAmSat. It was particularly
critical of the unique role vested in
the US Signatory to INTELSAT, the
COMSAT Corporation. This estab-
lished COMSAT as a carrier’s carrier
and so any domestic telecommunica-
Lions carrier had to come to them for
access to INTELSAT and subse-
quently Inmarsat services. While
PanAmSat represented the key
challenger to INTELSAT in terms of
global communications, the
Luxemburg-based Société Européene
des Satellites (SES) challenged the
position of EUTELSAT in Europe.

Another important development
during this period was the emergence
of a growing market in launcher

services. From the early days launch-
ers were only available from the US
and Soviet Union. Unfortunately for
the industry as a whole during the
Cold War, western satellites did not
have access to the highly succssesful
Russian Proton vehicle. By the early
1980s the key competitors were the
expendable launch vehicles from Atlas
and Delta and the new Ariane
launcher marketed by Arianespace.
However, increasingly NASA looked to
its reusable Space Transportation
System, or Space Shuttle, to launch
commercial satellites, and allowed the
production of its successful expend-
able launchers to be scaled down
significantly. This trend came to an
abrupt halt with the tragic loss of the
Space Shuttle Challenger in early
1986. The Reagan administration
responded by banning the use of the
Shuttle for commenrcial satellite flights
and encouraging US industry to
develop and market their own
expendable launchers. US industry
responded positively and the Atlas
and Delta programmes were re-
started. A number of other well
publicised launch failures at the time
meant that for a period of about a
year there were no western launchers
in operation and a backlog of satellites
to be launched built up. Ariane
recovered the most quickly and
managed to establish itself as the
most successful launch supplier since
that time. Further developments are
covered later in this article.

The 1990s saw yet further
expansion and development in
broadcasting and mobile satellite
systems. Improvements in both the
satellite and earth-station technology
have enabled medium-powered
satellites to address the growing
mass market for direct broadcasting.
As a result, the original distinction
between telecommunications and
broadcasting satellites became ever
more blurred. Meanwhile, submarine
optical-fibre networks have gradually
replaced satellites on the thickest
long-distance routes such as across
the Atlantic. This trend is set to
continue as the effect of cable-on-
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cable restoration begins to become a
reality.

In the mobile area, Inmarsat
broadened its mission beyond the
maritime community and started to
address other users on the move, such
as land mobiles and the aeronautical
community. The growth in terrestrial
cellular networks and technological
improvements prompted the revival of
interest in low earth orbiting systems,
and a number of private ventures
emerged to offer satellite services to
small hand-held terminals. The
Iridium system led the way and by
February 1998 had completed the
deployment of over half of its constel-
lation of 66 satellites. Globalstar will
start launching its constellation this
year, and ICO, a separate company
spun off from Inmarsat, is currently
building its system. This is clearly
going to be a highly competitive
market, and since there is consider-
able uncertainty on the rate at which
the market will grow some consolida-
tion in the industry is a possibility.

Over the last few years there has
been intense interest in much

Tahle 1 Some Key Milestones in
development of Satellite Communica-
tions

1957 Launch of SPUTNIK 1

1961 Kennedy’s Policy Statement on
satellite communications

1962 Launch of TELSTAR 1

1962 US Congress enacts Sat Com
Act

1964 INTELSAT formed

1969 INTELSAT establishes global
network

1975 ESA formed

1977 EUTELSAT formed

1979 Inmarsat formed

1979 Ariane’s first launch

1983 EUTELSAT’s first satellite ECS-1
enters service

1986 Shuttle Challenger disaster

1988 PanAmSat first flight on
maiden Ariane 4

1990 Inmarsat launches its own
satellites

1995 ICO spun off from Inmarsat

1996 Iridium starts launching its 66
satellite constellation
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higher-capacity satellites which
could bring down significantly the
costs of transmission. Many novel
broadband systems have been
proposed to meet the expected
dramatic increase in demand for
satellite capacity. They have gener-
ally chosen to use higher frequencies
(the so-called Ka-band at 20-30 GHz)
where spectrum can be efficiently
reused and the band is little used at
present. Even if a few of the pro-
posed systems are built they would
represent a major expansion of the
satellite communications industry
and could change its character
significantly. These are discussed
later in this review.

Markets for Satellite
Communications

The key advantages of satellite
communications over terrestrial
systems lie in that they:

@ are well suited to broadcast and
point-to-multipoint services,

® provide wide-area connectivity to
remote areas,

@ present transmission costs that
are insensitive to distance,

@ provide rapid communications
capability well ahead of terrestrial
deployment, and

@ are well suited to provide mobile
and personal communications.

The ability to cross national borders
so effortlessly has introduced a range
of political and regulatory issues. These
range from concerns over cultural
intrusion to satellite bypass of an
incumbent common carrier. Since these
issues directly impact the rate at which
a global infrastructure can be imple-
mented, satellite issues are often at the
forefront of discussions between
administrations. Such matters are
discussed later in the context of the
changing telecommunication environ-
ment.
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As noted already there is no real
competition these days between the
use of satellites versus submarine
optical-fibre systems on the high-
density transoceanic routes. Route
planners will always favour optical
systems as they offer very high
capacity and do not suffer from the
trasmission delay inevitably incurred
by geostationary satellites. However,
there are many locations which are
unlikely to be reached by cable for
the foreseeable future. At present
from the United Kingdom there are
over 70 countries that are only
served by satellites.

The range of satellite-based services
continues to steadily grow. This is
illustrated in Table 2. For each service

there are an increasing number of
providers and products on offer.

Market Trends

Broadcasting

This has shown spectacular growth
over recent years. There is now fierce
competition in the marketplace
which ensures that satellite costs are
kept to a minimum. Originally this
simply meant TV broadcasts between
country gateways but, as technology
has improved, TV is increasingly
distributed to cable networks or
direct to the home. This has led to
the emergence of truly mass markets
for satellites. In recent years there
has been considerable growth in

Table 2: Typical Satellite-Based Communications Services

Broadcasting

Direct-to-home TV distribution
CD-quality radio broadcasts

Planned global broadcasts of world events like the World Cup and Olympics
Occasional-use broadcasting of major news stories

Distribution of TV channels to the headends of cable networks

Satellite news gathering to feed stories for onward terrestrial transmission
Business TV to enable companies to keep in touch with widespread offices

Multicasting of Internet information to many sites simultaneously

Telecommunications

International public switched services to distant country gateways
Provision of domestic telecommunications where terrestrial infrastructure does not exist

Private leased line services

Specialised corporate data networks operating to small dishes
Interconnection of local area networks to provide wide area networks

[ J
[ J
o
@ Data distribution to enable a business to update its remote sites rapidly
[ J
o
[ J

International backbone links carrying Internet traffic

Mobile and Personal Communications

Voice, fax, data services to the maritime, aeronautical and land mobile community
Aeronautical and maritime distress and safety services

Wide area paging

Wide area extension of terrestrial cellular radio
Differential correction of global positioning satellite navigation transmissions

[ J
[ J
@ Vehicle tracking and cargo management
[ J
[ J
()

Rapid Deployment Services

Restoration of transoceanic cables
Communications for temporary events

Emergency services to remote locations
Communications to areas disrupted by natural disasters
Communications to world trouble spots like Bosnia or the Persian Gulf

Early provision prior to deployment of terrestrial infrastructure; for example, Eastern Europe
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many regions including the United
States, Europe, Asia Pacific, South
America and Southern Africa.

A key development is the arrival
of digital television. When video
material is digitised, compressed and
multiplexed with other channels,
several hundred channels can be
delivered simultaneously to domestic
set-top boxes. This is sure to bring
down further the transmission costs
and is likely to open up new opportu-
nities for the broadcasting industry.
There is no sign yet of demand
reaching saturation, even where the
same digital technology is being
implemented terrestrially.

What applications would use these
extra channels? Among the most
likely are near video-on-demand,
narrowcasting of specialised informa-
tion, and expanded use of business
television by companies to communi-
cate with their employees. Another
important growth area could be
interactive television, where a low
data return link, say using the
terrestrial network, could call for
downloading of television or high-
speed data. This in turn could be used
for applications such as home shop-
ping. Interest in overcoming terres-
trial bottlenecks has stimulated
considerable interest in Internet
multicasting by satellite which can be
used routinely to update remote
mirror sites. Such services continue to
blur the distinction between data
transport and broadcasting.

Fixed telecommunications
Although there has been steady
growth in the carriage of public
switched network services on a global
basis, this has slowed to around

one per cent in the case of INTELSAT.
The growth is principally in services
between the developing and the
developed world. INTELSAT still
provides an important service for
most countries and will continue to do
so for many years.

There is significant potential for
satellites providing rural communica-
tions in many developing countries.
Here wireless local-loop technology

could be used in conjunction with
small satellite antennas to provide
quick and cost-effective national and
even international connectivity.
Significantly, a major growth area
is in business services for specialised
communities of interest. Here
improvements in technology have
allowed the use of very small aper-
ture terminals (VSATSs) which can be
as small as 1-2 m diameter at Ku-
band (11-14 GHz). Increasingly
service providers are leasing satellite
power and bandwidth and designing
their own networks. Multinational
companies have found satellites
particularly useful in extending their
reach. Among the leaders here are
the banks and companies in the
petrochemical industry. Growth areas
include the interconnection of local
area networks and the provision of
company-wide intranets and links

bearer channels may be needed to
carry the backbones for new multime-
dia services.

Mobile and personal
communications

The growth in satellite mobile commu-
nications has tracked the growth of
terrestrial cellular services. Although
originally aimed at the maritime
community, satellites are increasingly
being used for all mobile users whether
they be on land, sea or in the air. As in
the other services, increases in satellite
power and improvements in terminal
design have allowed ever smaller
mobile terminals. Examples of current
offerings are described in the Inmarsat
discussion below. Satellites can clearly
provide fill-in coverage and provide
seamless roaming. New mobile satellite
systems are expected to come into
operation in the next couple of years

a major growth area is in business
services for specialised communities of
interest

with their partners or customers
through extranets.

Digital transmission is almost
universal these days and the thrust is
to make more efficient use of the
channel bandwidth. Digital compres-
sion and interleaving techniques
using digital circuit multiplication
equipment (DCME) can provide voice
circuit multiplication factors of at
least four. This has allowed users to
accommodate growing demand while
reducing costs significantly. As data
requirements have grown there is
increased interest in providing
integrated services digital network
(ISDN) and other higher bit rate
services. Both asynchronous transfer
mode (ATM) and synchronous digital
hierarchy (SDH) have been success-
fully carried over satellite, and in
future these may become key ele-
ments in the international network.
Public Internet traffic is beginning to
be specifically identified in carriers’
plans, and in the future large satellite
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and are described in further detail
later in this article. These are propri-
etary and will offer voice and low-speed
data. They all use hand-held terminals
that will be able to work with both
satellite and terrestrial cellular
systems. The potential market size is
difficult to predict since most of the
time people will find it more economi-
cal to use terrestrial fixed services
where available,

Established Satellite
Systems

This section discusses the develop-
ment and plans of the traditional
satellite organisations. Although most
countries rely on the established
international satellite consortia to
meet their needs, a range of new
systems has matured to the point
where they offer real competition.
Later in the article, the new emerging
satellite systems which have yet to
become established are discussed.
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INTELSAT

Thirty years of steady growth
INTELSAT was the first international
satellite consortium and is still the
world’s largest. Its original member-
ship of 11 countries has now grown to
142 states and it serves around 200
countries. For many of the developing
countries it provides the only link to
the rest of the world. With revenues in
1997 of $960 million it continues to be
a commercial success story, although
it no longer enjoys the virtual mo-
nopoly it once had in transoceanic
satellite communications.

Wide range of services
INTELSAT’s strength lies in its
global network which offers a very
wide range of services with high
connectivity. The range of fixed
satellite services includes:

@ point-to-point public voice/data
switched services;

@ video services, including occasional
use and longer-term video leases;

@ specialised business services
serving the needs of corporate
users;

@ leased transponders which can be
customised to meet a variety of
uses;

@ domestic services to supplement a
country’s own telecommunications
infrastructure; and

@ restoration in the event of inter-
ruption of transoceanic optical
cables.

The expanded capability of the
INTELSAT fleet
From its headquarters in Washing-
ton, D.C., INTELSAT controls a
satellite fleet of some 27 satellites.
These are located over the Atlantic,
Indian and Pacific Oceans and more
recently in the Asia/Pacific region.
From its operations centre at
headquarters it controls and monitors
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the entire fleet. Communication with
the satellites is effected through six
ground stations located in China,
Australia, Italy, North America,
Hawaii and Germany. In addition, an
extensive communications monitoring
system is in place to monitor traffic in
all the key coverage areas.

The satellites have grown
considerably in size, power and
capability over the years. EarlyBird
(or INTELSAT I) offered a choice of
either 240 voice circuits or one TV
channel. The current satellites in
the fleet can now carry around
100 000 voice circuits as well as
simultaneously three TV channels.
The early satellites had an opera-
tional design life of only a few years;
this meant it was possible to up-
grade the fleet reasonably quickly to
take advantage of technological
improvements. Last year
INTELSAT signed contracts with
Space Systems/Loral for its ninth
generation of spacecraft which will
last at least 13 years and is the
largest and most complex civilian
satellite yet built.

At the beginning of 1998 the
satellite fleet consisted of four
generations designated by the roman

numerals V, VI, VII and VIII. It also
operates a single INTELSAT K
satellite which is for TV and operates
exclusively in the Ku-band (11-
14 GHz). At the time of writing it has
under construction six further
satellites—a variant of the VIII
series for the Americas, a further TV
satellite (K-TV) for the Asia Pacific
and four INTELSAT IXs (Figure 2) to
replace the ageing VI series. The V
series is about to be retired after
operating for more than twice their
original seven-year design lifetime.
Table 3 illustrates how, with each
generation, extra capabilities have
been added. The trend is clearly
towards larger masses, higher
powers, more transponders and
higher capacities.

Future plans

While INTELSAT has operated
successfully over the years as a
consortium of telephone companies, it
is facing increasing competition from
a growing number of private satellite
systems. In addition, it is seeing its
growth in traditional public switched
telephony increasingly being abated
as high-capacity optical fibres are
installed.

Figure 2—INTELSAT IX (courtesy of INTELSAT)
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Table 3 INTELSAT Satellites
v Vi Vil viii IX

Prime contractor | Ford Hughes Space Lockheed | Space

Aerospace | Aircraft Systems/ Martin Systems/
Company Loral Loral

First in service 1980 1989 1993 1997 End 2000

Launch mass (kg) | 1950 4200 3800 3400 4400

Satellite power (W) | 1300 2000 4000 5400 8000

Channel powerin | 29 31 33 36 37

zone beam (dBW)

No. of transponders | 32 48 40 44 56

Capacities (voice | 15000 120 000 112 500 112 500 140 000

circuits) *

Comments Al roles. | Primaryand | Replacement | Additional | Replacement
Aboutto | and major for ageing Vs | capacity for Vis
be retired | path roles for all

in AOR, IOR regions

* The number of voice circuits increased significantly in later years with the introduction of

DCME.

Traditionally, INTELSAT is seen as
an intergovernmental organisation
with the governance and day-to-day
control delegated to a Board of Gover-
nors drawn from its owners or Signato-
ries to its aperating agreement.
However, restructuring has been on the
agenda for several years and recently
major progress has been achieved.

Al the end of March 1998, the
Assembly of Parties agreed to the
immediate creation of an independ-
ent spin-off company, temporarily
called New Skies Satellites, N.V.
incorporated in The Netherlands.
INTELSAT will transfer six satellites
to the new organisation during the
summer. The new company will be
free to pursue opportunities in the
growing video and multimedia fields.
This step is seen as the first step in
ultimate and full commercialisation
of INTELSAT.

INTELSAT itself has recently
taken steps to renew its existing
fleet with the procurement of the
INTELSAT IX satellites. These will
start to be launched in the year 2000
and are likely to operate through to
the year 2015.

While INTELSATS future direc-
tion is currently under discussion, it
has taken steps to register interest in
the higher Ka frequency band.

EUTELSAT
EUTELSAT was created in 1977
with an initial membership of 17
countries,. Its structure was based on
the intergovernmental model used
for INTELSAT and its headquarters
were set up in Paris. Since that time
it has steadily grown although
recently its membership expanded
significantly to encompass countries
in Central and Eastern Europe after
the collapse of the Soviet Union. At
the time of writing the membership
stands at 46 countries, with a couple
of applications in the pipeline. Its
mission was to offer a broad range of
European telecommunication
services although its major growth
area has been in TV distribution
field. In setting up the organisation
the Europeans were keen to achieve
satellite economies of scale to match
those enjoyed by the United States.
EUTELSAT faced real competition
from its earliest days. In part this was
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because most early members had well-
established terrestrial networks and
were members of INTELSAT. However,
soon a rival service provider emerged
to serve Western Europe. This was the
ASTRA network of satellites owned
and operated by SES. In addition a
number of states developed their own
national systems to offer direct
broadcasting. EUTELSAT has risen to
the challenge and, fuelled by the
apparent insatiable appetite for
television broadcasting, has become
very successful. Its coverage areas
have extended and it clearly has
ambitions to grow outside Europe to
meet the needs of neighbouring states.
By the year 2000 it is expected to have
a network of 14 satellites.

EUTELSAT services

EUTELSAT carries international and
domestic fixed and mobile services.
They can be broadly classified as

® TV and radio channels for direct-
to-home, cable and community
reception;

® domestic and international
telephony;

@ business communications (called
satellite multiservice system),

® land mobile communications
(EUTELTRACS); and

® European Broadcasting Union TV
and radio distribution.

By far the largest revenue stream
is from television distribution which
accounted for over 80 per cent of its
£250 million revenue in 1997. This
service has shown remarkable
growth over the last decade and
EUTELSAT is shortly set to offer
over 1000 channels as digital TV
channels to homes in Europe.

System development

In 1979 the new organisation ordered
five European Communication
Satellites (ECS) from the European
Space Agency of which four were
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Figure 3—~EUTELSAT HOT BIRD 3
(courtesy of EUTELSAT)

successfully launched. After pre-
operational trials with an earlier
version, called the Orbital Test
Satellite, it began full operations in
1983 providing wide coverage of
Europe. Aerospatiale built five of the
next generation of satellites, called
EUTELSAT 1II. These provided more
transponders with higher powers and
longer lifetimes. The first satellite
was launched in 1990 enabling the
key television and business roles to
be maintained. When considering the
third generation, the requirements
had grown to the stage that it was
decided to separate the television and
telecommunications requirement
onto two distinct types of spacecraft.
To consolidate the growing television
community a series of HOT BIRD
(see Figure 3) satellites was ordered,
four to date, from Matra Marconi to
be collocated at 13° East orbital
location. Telecommunications were to
be met by spacecraft with wider band
transponders and a new W-Series
was ordered from Aerospatiale. To
date four W-Series satellites have
been ordered, the first of which is due
for launch in mid-1998. In addition, a
Russian satellite SESAT (Siberia
Europe Satellite) (see Figure 4) was
ordered to encompass the former
Soviet countries as well as Western
Europe, which will be located at 36°
East. Table 4 summarises the
development of the various satellite

Figure 4—SESAT: A EUTELSAT satellite for East-West communications (cour-

generations. tesy of EUTELSAT)

Table 4 EUTELSAT Satellite Fleet

Satellite Types EUTELSAT | EUTELSAT I HOT BIRD W Series Sesat
Prime contractor British Aerospace Aerospatiale Matra Marconi Aerospatiale NPO-PM
Entry into service 1983 1990 1996 1998 1998
Number of 10 16 20 or 22 24 18
transponders

Number in series 4 4 4 4 1

Remarks First generation. Five Replaced Series | Four ordered Telecommunications | Wider coverage
ordered, four success- satellites. Five and collocated and TV distribution to the East
fully launched. Two ordered, one launch | at 13° East to offer
remain in residual roles failure. Last one direct-to-home TV
modified to create
HOTBIRD |
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Future plans
Like INTELSAT, restructuring has
been an issue for sometime. The
establishment of a private company
is envisaged which will take over all
the operations and assets of
EUTELSAT. A small continuing
intergovernmental organisation will
oversee the remaining public service
obligations (for example, telephony).
EUTELSAT has been highly
active in developing its range of
products and services to serve mobile
and multimedia users. In addition, it
has extended its reach beyond
Europe. The latest satellites have
steerable spot beams that can link to
regions such as Africa, the Middle
East and even South America.

Inmarsat
The London-based Inmarsat organi-
sation was created in 1979 with

approximately 40 member countries.
It has a structure along similar lines
to INTELSAT and has now grown to
more than 81 member countries with
annual revenues of around $370 mil-
lion. The space segment used in the
early days was a combination of
MARISAT and MARECS satellites
plus Mobile Communications Service
(MCS) packages flown on board
INTELSAT V spacecraft. In 1990,
Inmarsat launched its own series of
four satellites (Inmarsat-2) and has
recently completed the successful
launch (February 1998) of its fifth
spot-beam-capable Inmarsat-3
satellite whose capacity is more than
20 times that of the first-generation
satellites. Before the advent of the
newer satellites, users of Inmarsat
services were usually large compa-
nies who could afford to invest in the
bulky mobiles and relatively high

space segment charges that resulted
from the low capacity of the satel-
lites. However, with the increased
power and sensitivity of the new
spacecraft, the size, weight and cost
of mobile terminals, along with the
call costs, have fallen such that now
anyone can communicate through a
satellite telephone no bigger than a
small laptop computer. This is
especially attractive outside terres-
trial mobile telephone coverage
areas, which is in fact most of the
geographical area of the world.

The global and spot beam cover-
age of the four primary Inmarsat-3
satellites is shown in Figure 5.

Services

Inmarsat is currently the premier
global operator of mobile satellite
systems on land, sea and in the air,
and its numerous services and

Figure 5— Coverage of Inmarsat-3 satellites. Top left: Inmarsat-3 AORW 54°W. Top right: Inmarsat-3 AORE 15°W. Bottom left:

Inmarsat-3 IOR 63:9°E. Bottom right: Inmarsat-3 POR 178°E (courtesy of Inmarsat)
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mobile terminal types are summa-
rised in Table 5 along with the
relevant BT brand name. The first
service to be offered was Inmarsat-
A which, although an analogue
design, is still very much opera-
tional and currently provides
communications to around 25 000
(mostly maritime) mobiles on the
larger ocean-going ships. Inmarsat-
B was developed as a digital
replacement for Inmarsat-A and, by
making more efficient use of the
satellite, is significantly cheaper to
use. Both Inmarsat-A and
Inmarsat-B use antennae of around
0-85 m diameter that, for maritime
variants, have to be stabilised
against the motion of a vessel. Both
types of terminal can be used for
the Global Maritime Distress and
Safety Service (GMDSS) and are

Table 5 Primary Inmarsat Services

available in suitcase-sized land
portable versions.

Inmarsat-C is a messaging system
which offers access to international
data services such as telex and X.25
packet data. The mobile terminals
use small omnidirectional antennae
requiring no pointing towards the
satellite. The maritime variant of
Inmarsat-C is also compliant with
GMDSS. Vehicular mobile variants of
Inmarsat-C are used by trucking
companies for fleet tracking and load
management.

Inmarsat-M is a smaller, less
feature rich-version of Inmarsat-B
and uses an antenna of around 0-4 m.
It is also available in maritime and
land portable forms.

Inmarsat-Phone is the name given
to the smallest of the Inmarsat voice
capable mobile services. The mobile

terminal is about the size of a
portable laptop computer and weighs,
with batteries, about 2 kg, and
operates anywhere within the spot
beams of the Inmarsat-3 satellites
(which includes nearly all of the
world’s land masses and a large
proportion of the ocean). Inmarsat-
Phone is currently the fastest
growing Inmarsat product with
around 20 000 terminals being
deployed in the first year of opera-
tion. A large dish (about 0-7 m
diameter) version of Inmarsat Phone
offers cheap voice, fax and data
services for applications such as
rural and remote communications in
developing countries.

Aeronautical communications are
provided by the global Aero-H and
spot beam Aero-I services. An
important part of the Inmarsat

Service Mobile Terminal Facilities
(BT Brand)
Inmarsat-A 0-85 m antenna. Global operation of analogue voice, fax, voiceband data, telex, 64/56 kbit/s

(BT Inmarsat-A)

Maritime + suitcase versions available

simplex data

Inmarsat-B 0-85 m antenna. Global digital (16 kbit/s) voice, fax, voiceband data, telex, 65/64 kbit/s duplex
(BT B-Sat) Maritime + suitcase versions available | data

Inmarsat-C Omni-directional antenna, Global messaging for e-mail, fax and telex, maritime distress and safety
(C-sat) vehicular + maritime versions available

Inmarsat-M Briefcase portable + Global digital voice (at 6:8kbit/s), 2-4kbit/s fax + data

(M-sat) maritime versions available

Inmarsat-Phone
(Mobiq)

Laptop sized portable.
Maritime, vehicular mobile and
big dish versions available

Spot-beam operation of digital voice (at 48 kbit/s), 2-4 kbit/s fax + data

Inmarsat-D Small GPS receiver sized terminal Global or spot-beam low-speed bothway messaging and paging service

Inmarsat-E Omni-directional floating Emergency position indicating reporting beacon (EPIRB) for maritime distress
buoy mounted transmitter purposes

Aero-H Built into long haul public + Global digital voice (at 9-6kbit/s), 2:4kbit/s fax +data, packet data, aero

(Skyphone) executive jet aircraft distress and safety

Aero-| Smaller than Aero-H intended Spot-beam voice (at 4-8kbit/s), 2:4kbit/s fax + data, packet data

primarily for short-to-medium-haul
aircraft

Point to multipoint

Various terminal sizes available
depending on customers’
requirements

Mostly used for conveying differential GPS correction information for oil and
mineral exploration
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aeronautical system is the packet
data service which has facilitated the
provision of aeronautical distress and
safety communications, and the
development of a number of value-
added services to airlines including
BT’s own ALIS (Airline Interactive
Data Services) system.

Inmarsat-D is a low-speed
messaging/paging service and
Inmarsat-E is an emergency position
indicating and position reporting
beacon (EPIRB) for maritime distress
purposes.

Last but not least there are the
point-to-multipoint services which
are largely used to enhance the
global positioning by satellite (GPS)
service to provide submetre position-
ing accuracy.

Inmarsat ground segment

The ground segment for Inmarsat
services generally consists of signa-
tory-owned land earth stations
(LESs) which access the satellites on
a demand-assigned basis under the
control of an Inmarsat-operated
network control station; the keen
competition between LES operators
helps to keep the system efficient.
More recently, the smaller size and
wider appeal of the compact
Inmarsat-Phone service has led to
the development of Inmarsat service
providers (ISPs) who package the
mobile terminal and airtime charges
in a similar manner to the service
providers of a terrestrial cellular
radio system.

Future plans

As with the other satellite consortia,
Inmarsat has been discussing restruc-
turing for some time. Following
extensive discussions the organisation
spun off a separate company called
ICO Global Communications Ltd. to
address the hand-held terminal
market in 1995. This system is
discussed later in the article.

The governing body of Inmarsat
has recently agreed to convert to a
public company which will be able to
embark on major future investments
such as the HORIZONS project,

whose service offerings will include
the ability to offer affordable high-
speed multimedia services to laptop-
sized mobile terminals.

Other Systems

From the early days, separate
domestic and regional systems
emerged where the business could
justify the large investment needed.
Typically these were used to provide
broadcasting facilities to link commu-
nities spread over large continental
land masses such as the United
States or Europe. The United States
led the way here in the 1970s but
during the 1980s this trend started
to spread to other regions of the
world. As deregulation in the US took
hold, private systems emerged to
exploit the new opportunities in the
international arena. Not all have
survived but the successful ones have
built sizeable networks.

In Europe, ASTRA, owned by
Luxemburg-based SES, has been
operating since 1985. It has steadily
built up a constellation of collocated
satellites at the 19-2° East orbital
location (Table 6). It currently
operates a network of seven first-

generation satellites providing direct-

to-home television. This is familiar to
United Kingdom households who
subscribe to the Sky satellite system.

Table 6 ASTRA Constellation, 1998

A series of much larger satellites
is being planned to replace the first
generation. ASTRA currently offers
over 320 television channels to 68
million homes in Europe. Interactive
services are to be offered on the
eighth first-generation satellite. This
would enable an invidual user to
request the satellite to downlink a
broadband signal by means of a
return link transmitted to the
satellite by the terminal.

Two ASTRA 2 satellites, each
carrying 28 transponders, are
planned to be launched in 1998 to a
new location at 28-2° East. ASTRA
2A is provided by Hughes and 2B by
Matra Marconi.

On the wider international scene
another important player is the
newly structured PanAmSat. Estab-
lished in the early 1980s by the late
entrepreneur Rene Anselmo, it set
itself global ambitions in the TV
market. Starting with a single
satellite in the Atlantic Ocean
serving the Americas and Europe,
PanAmSat went on to buy further
satellites for the Atlantic, Indian and
Pacific Oceans. However, after his
death, the company was acquired by
Hughes Electronics. Hughes is
vertically integrated. It not only
builds satellites but owns and
operates the leading US domestic
Galaxy network in the United States.

Satellites at Prime Contractor Launch Date Number of
19-2° East transponders
ASTRA 1A GE Astro Space December 1988 16

ASTRA 1B GE Astro Space March 1991 16

ASTRA 1C Hughes HS601 May 1993 18

ASTRA 1D Hughes HS601 Nov 1994 18

ASTRA 1E Hughes HS601 Oct 1995 18

ASTRA 1F Hughes HS601 April 1996 22

ASTRA 1G Hughes HS601 December 1997 28

ASTRA 1H Hughes HS601 July 1998 28
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The satellites have now been inte-
grated into a network which by the
year 2000 will comprise some 20
spacecraft (Table 7). With this
consolidation the founder’s goal of
creating a true global system has
been realised.

Competition is, however, heating
up as another US company, Loral
Space and Communications, is
beginning to construct its own global
network. Loral, under the direction of
Bernard Schwartz, has grown from a
relatively small satellite manufactur-
ing company into a major player in
the satellite industry. It owns the
mobile satellite system Globalstar

Table 7 The New PanAmSat Constel-

lation by year 2000
Satellite Location (degrees)
PAS-4 68'5E
PAS-7 68'5E
PAS-9 727E
PAS-8 166 E
PAS-2 169 E
Galaxy 1R 133 W
Galaxy IX 127 W
Galaxy V 125W
SBS-5 123 W
Galaxy X 123 W
Galaxy IV 9w
Galaxy Il R 95 W
Galaxy VIIl-i 95 W
Galaxy VI 91w
SBS-4 77TW
Galaxy XI 74W
PAS-5 58 W
PAS-1 45W
PAS -iR 45 W
PAS-6 43W
PAS-3 43W
84

and recently acquired the US
domestic Skynet satellite system
from AT&T and Orion Network
Systems, which currently operates
one international satellite and is
building another two.

On the mobile side, several
satellites containing mobile commu-
nications packages have been
launched including those owned by
American Mobile Satellite Corpora-
tion (AMSC), which covers the North
American region; OPTUS in Aus-
tralasia and MTSAT in the North
Pacific and Asian areas.

It is clear that both the estab-
lished consortia and these new
systems have plans to develop and
extend their networks and services.
However, even grander systems are
on the drawing board. This reflects
confidence that the satellite scene is
set for major expansion as the
industry responds to the changing
telecommunications environment.

The Changing Environment

The three international satellite
consortia were born and grew up in a
telecommunication environment
dominated by national PTT monopo-
lies. As owners they provided the
necessary capital investment and
controlled the way they developed. As
signatories to the operating agree-
ments they generally provided
distribution within their own
countries.

This environment has radically
changed and in response we now see
a fundamental restructuring of the
communication satellite industry.
Increasingly countries are privatising
their PTTs and allowing competition
within their borders. With this
competition, new regulatory regimes
are being established with clearer
separation between the established
carrier and the regulatory bodies. As
the new operators emerge and seek
to extend their markets internation-
ally there are growing calls for more
open access to other countries’
markets. Countries are naturally
protective with respect to their own

industry but there has been consider-
able progress in this area as exempli-
fied by the agreement to fully open
European telecommunications in
1998 and the recent World Trade
Organisation agreement to open up
markets to some 70 countries.

The changing market has also put
increasing pressure on the way the
consortia operate. Fairly or not, the
existing satellite consortia are seen
as slow, overly bureaucratic and
inflexible. The open access approach
and non-discriminatory nature of
these organisations are seen as
outdated and inhibiting the systems
from actively competing with their
private rivals. Increasingly there are
calls for more freedom for the
organisations to find alternative
sources of capital and to partner with
private organisations such as
satellite manufacturers. The United
Kingdom administration has been
one of the leaders in trying to
restructure the consortia but, as
discussed earlier, it is difficult to
reconcile these commercial pressures
with the legitimate concerns of the
developing world.

The satellite supply industry is
also undergoing major structural
change. Since the collapse of the
Soviet Union, the United States
aerospace and defence industry has
undergone major consolidation and
refocused on civilian opportunities.
This has led to the creation of very
large companies such as Lockheed
Martin and Boeing, which have
acquired and integrated individual
space-related companies. This
consolidation has led to rationalisa-
tion of facilities and the opportunity
to combine development efforts. This
has been happening more gradually
in Europe but we see a similar trend
with the creation of the Anglo-French
Matra Marconi in 1989 and its
current plans to merge with the
German aerospace company, DASA.
The European space industry is still
under pressure to consolidate further
and we can expect further rationali-
sation in the years ahead. Since the
margins from building satellites are
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relatively small, we also see these
companies seeking to move up the
value chain by operating satellite
systems and becoming end-to-end
service providers in their own right.

As in the early days of the space
age, the United States continues to
lead in terms of technology. The new
companies are increasingly exploit-
ing the results of many years of
large Department of Defense
expenditure in advanced technology.
An example of this is the Iridium
mobile satellite system whose
technologies were developed under
the US Strategic Defense Initiative,
or Star Wars programme. Many of
the proposed new systems rely on
such advanced technologies. As the
range of satellite operators increases
even the US and European military
are looking to civilian satellites to
meet their communications require-
ments.

While the appetite appears to
exist to develop advanced satellite
systems around the world, the pace
at which they become a reality will
depend critically on the resolution of
a range of regulatory issues. Firstly,
they need access to adequate
spectrum. This complex process
takes time and has been the subject
of intense debate at recent world
radio conferences held under the
auspices of the ITU. Once spectrum
has been allocated there is a need to
ensure that the service provider has
access to the market through
appropriate national licences. Here
fear of national ‘bypass’ of the
incumbent operator has often slowed
down rollout of new systems. Even
when these ‘landing rights’ have
been acquired, there is the issue of
frequency sharing arrangements
within the country. Often spectrum
is already being used terrestrially,
and existing users are reluctant to
make room for new players. Once
these issues have been resolved then
installations have to meet both
national and local planning rules.
These can be difficult if, for example,
the antennas are too large or raise
other problems for local residents.

Although these difficulties may
seem daunting, the prospects for new
satellite services remain bright. The
potential market is so great and the
amount of investment planned is so
significant that it is believed these
obstacles will be overcome.

Orbits Revisited

In the early years of satellite
communications, the capacity of the
then available launch vehicles was
insufficient to lift a useful payload
into GEO and so the early communi-
cations satellites were placed into
low earth orbit. As technology
developed, it became possible to lift
satellites into the geostationary
position and until recently this has
remained the most popular choice of
orbit for mainstream telecommuni-
cations satellites. There are many
compelling reasons for the use of the
GEO orbit. These include the ease
with which ground station antenna
systems can be deployed and the
wide area that such a satellite can
see. The GEO configuration is still
likely to be the best choice for
broadcast, major point-to-point
communications and VSAT applica-
tions. However, the choice is less
clear for personal satellite communi-
cations where the antenna on the
hand-held terminal is a small
omnidirectional device which,
therefore, does not need to be
pointed at the satellite. It is also
important to maintain a high
elevation angle to the satellite to
increase the likelihood that a
satellite will be visible in towns and
cities where users are likely to be in
deep ‘valleys’ with respect to the
satellite position. There is also the
issue of the relatively large propaga-
tion delay of geostationary satellites
which can be important for voice
and some data applications where
protocols may break down or become
inefficient when faced with a large
end-to-end delay. There is also the
fact that geostationary satellites do
not cover the extreme polar regions
and that to produce the very small
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spot beam patterns on the earth
required for personal mobile opera-
tion very large spacecraft antennas
are needed. This coupled with the
economic need to concentrate as
much traffic as possible into each
spacecraft results in each
geostationary satellite becoming
extremely large and complex,
stretching to the limit the capabili-
ties of spacecraft and launcher
technology. Of course, since the
coverage of an individual satellite at
the low orbit heights is much more
restricted, more satellites are
needed to provide global communi-
cations and, for continuous commu-
nications, some form of seamless
handover is required between
satellites. In addition, a much more
complex ground-station system with
multiple tracking antennas at each
site is required. These factors tend
to increase the costs of a lower earth
orbit system over that of a
geostationary one offering similar
coverage. Nevertheless, these
disadvantages have been deemed by
some operators to be outweighed by
the advantages and all three of the
main global mobile personal commu-
nications by satellite (GMPCS)
systems (that is, Iridium, ICO and
Globalstar) have chosen non-
geostationary orbit configurations
for their systems.

Orbit height

In choosing an orbit for a communi-
cations satellite it is generally best to
avoid the regions around the earth of
intense radiation, the Van Allen belts,
where high-energy particles from the
sun are entrapped by the Earth’s
magnetic field. Peaks of radiation
occur at altitudes of around 3000-
7000 km and again at around

13 000-20 000 km where prolonged
exposure can seriously shorten a
satellite’s lifetime. Satellites posi-
tioned below the first peak of Van
Allen radiation are known as low
earth orbit (LEO) satellites and
satellites positioned in the gaps
between the radiation belts known as
medium earth orbit (MEO) satellites.

85



Satellites have always employed advanced technology. They
are the result of very expensive research and development
programmes that take many years to perfect.

Table 8 summarises the main
differences between the GEO, MEO
and LEO orbital configurations.

A further type of orbit is the highly
inclined elliptical orbit (HEO), which
can provide polar coverage and high
elevation angles at high latitudes while
still maintaining some of the advan-
tages of a GEO in that the satellites
have little apparent movement, as seen
by mobile terminals, when they are
furthest from the earth.

Trends in Technology

Satellites have always employed
advanced technology. They are the
result of very expensive research and
development programmes that take
many years to perfect. In the early
days, the development was carried out
under military or national pro-
grammes but as military budgets
have been trimmed increasingly they
are being developed by private
companies. Satellite operators are
generally commercial organisations
and need to ensure reliable revenue
from their operations. They therefore
need to be satisfied that the technol-
ogy deployed is fully qualified and
tested before being put into service.
This conservative approach has
worked well in the past; however,
perhaps we can see a change here.
Increased urgency in getting systems
into the marketplace means that
manufacturers need to speed up the
development cycle, and operators have
to accept greater risks. Although
individual early failures are more
probable, the overall impact is likely
to accelerate the rate of development.

In contrast to the early days when
satellites were technology driven,
increasingly the choice of which
technology to develop is the result of
the changing perception of market
needs. This poses difficulties for
satellite planners since a typical
satellite can take two to three years
to build and may need to operate for
at least a decade.

Over the last 30 years major
technical advances have been made at
every level of integration. Satellite
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Table 8 Comparison of Satellite Orbits

Orbit Type | Orbit Shape | Orbit Height | Typical Typical Number of
(km, typical) | Satellite Satellite Satellites for
Lifetime Delay Global
(years) (ms) Coverage
GEO Circular 36 000 13 275 3-4
MEOQ Circular 10 000 10 75 10-12
LEO Circular 750-2000 6 10 45-70

network architectures have developed
from a satellite operating to a few large
national gateway earth stations to the
highly varied and heterogeneous
networks that are evident today. It is
notoriously difficult to forecast exactly
how future satellite networks will
evolve. A relatively minor technical
improvement in one area can have a
dramatic impact on the overall system
cost structure. This in turn can modify
the service offering and create new
commercial opportunities.

To illustrate this, consider how the
concept of direct-to-home broadcast-
ing has evolved. In the late 1970s it
was assumed that this would be
implemented by deploying, on each
satellite, a handful of very powerful
travelling-wave tube amplifiers with
output powers in excess of 200 W.
This was at a time when satellites
were particularly constrained in
terms of power and mass. In the
event this approach was overtaken
by modest increases in satellite
powers and earth station receiver
sensitivity. These allowed direct-to-
home broadcasting with much more
modest powers of around 50 W. This
in turn enabled the satellites to carry
many more channels and conse-
quently brought down transmission
unit costs significantly. This greatly
stimulated the market. Subsequent
improvements in platform capability
have been exploited to continue to
drive down unit costs.

Steady incremental improvements
appear to be the rule although when
combined in novel configurations
they can introduce apparently
revolutionary change. To see where
the future is taking us we should

therefore look at the developments
currently in the pipeline.

A number of key technological
developments are outlined below.

Improvements in radio frequency
component technology

More efficient solid-state amplifiers
will reduce power requirements both
on the ground and in space. Solid-
state amplifiers are already displacing
travelling-wave tubes at lower power
levels. They offer the added benefit of
offering more linear channel charac-
teristics. Low-noise devices employing
high-electron-mobility transistor
(HEMT) technology have enabled
more sensitive receivers allowing
smaller antennas to achieve the same
performance. On the satellite an
increased level of component integra-
tion has enabled mass, power and
space savings. Although modest
changes in themselves, when multi-
plied throughout a system they can
have a significant impact. Increased
interest in the use of higher frequen-
cies such as Ka-band (20-30 GHz) has
spurred development in radio-
frequency components in this band.
However, there will need to be
significant progress in this area to
enable costs to be reduced Lo the point
where they can be economically
incorporated in the millions of
multimedia terminals envisaged by
the proposed new satellite systems.

Extended use of digital signal
processing

Almost all services these days use
digital transmission, New digital
signal processing technology can be
used to provide coding, filtering and
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Figure 6—Ariane 5 launch vehicle
(courtesy of Arianespace)

modulation. These allow better and
more reliable transmission perform-
ance without the need for adjusting
analogue components. Another
advantage of digital processing is the
ability to reconfigure easily the
function of devices in software, say to
increase the degree of coding used or
the transmission rate. This capability
is particularly interesting in the case
of mobile applications where, by
using software radio, terminals can
be reconfigured over the air. This is
already apparent in some new closed-
user satellite networks where
system-wide network software
changes can be made by downloading
new code to terminals in the field.

Increased use of on-board
processing

Availability of powerful space
qualified processors has opened up
opportunities for more practical on-
board processing. Not only are they
being used to monitor and control the
satellite, but they can also be used in
the payload to greatly enhance its
capabilities. Although transparent
transponders are very flexible there
is growing interest in demodulating
the radio signal down to baseband
signals, switching them into different
downlink streams and remodulating
them for onward transmission. This
allows more efficient bit transport
through the satellite, and the
provision of a fast switch would allow
signals to be directed to many beams
in a very flexible manner.

Development of larger more
powerful satellite platforms

All the major manufacturers have
developed their platforms so that
they can launch larger payloads,
thereby reducing the incremental
cost of adding extra transponders.
For example, Hughes has come a long
way from SYNCOM where its latest
bus design, the HS702, promises to
be able to offer payloads up to

1000 kg and, by using arrays of
efficient gallium arsenide photocells,
can deliver up to 15 kW of solar
power. Such a spacecraft could carry
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up to 70 typical transponders. The
new product line platforms are more
modular in design so that greater use
can be made of production line
techniques. Simpler integration and
testing are already reducing delivery
schedules allowing the satellites to
respond more quickly to market
requirements.

Increases in launcher capability
As satellites have grown in physical
size and mass, the launch providers
have had to increase their lift
capabilities. These have been readily
exploited and led to further calls for
higher lift capabilities, and so the
cycle continues. All the major launch
service providers have plans to
upgrade their capability and so they
hope to increase their market share.
This is still an expensive business
and it costs typically $20 000 to lift
one kilogram into geostationary
orbit.

In 1997 it is estimated that the
European Arianespace launched
around 40 per cent of the world’s
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communication satellites. The
competition is, however, hotting up
with the Russian Proton and Ameri-
can Atlas and Delta offering launch
services. Arianespace has built up its
business on the highly successful
Ariane 4 rocket but has staked its
future on the more powerful Ariane 5
(Figure 6). Unfortunately the first
launch was a well-publicised failure,
but the second launch, illustrated
here, suggests that the development
programme is back on track.

During the Cold War, the West had
no access to Russian launcher technol-
ogy. That has now changed and
Lockheed Martin’s International
Launch Services now markets the
Russian Proton vehicle through its
joint venture with the Russian
companies Krunichev and Energia.
The Proton has a very successful
history and has already demonstrated
that it can launch Western satellites. A
more capable version called ProtonM/
Breeze M was recently selected by
INTELSAT to launch one of its next
generation satellites in the year 2000.
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the number of systems and satellites have shown steady growth
and this shows no sign of slowing down. There is therefore con-
siderable optimism in the industry on its long-term prospects.

Apart from the existing suppliers,
an intriguing new player is about to
enter the market. The SeaL.aunch
limited partnership has been estab-
lished by Boeing Commercial Space
Company, the Ukrainian KB Yuzhnoye/
PO Yuzhmash, RSC-Energia of Russia
and Norwegian Kvaerner Maritime a.s.
This company plans to use the power-
ful Ukranian Zenit rocket from a
refurbished North Sea oil rig that will
be floated out into the Pacific. This
innovative approach is being seriously
backed by Boeing and its first test
launch is planned for late 1998.

Other countries are looking to
provide launchers and these include
the Chinese Long March and the
Japanese HII. Entry into this busi-
ness is often beset with difficulties
and problems, and it may be several
years before these new entrants will
be considered technically acceptable
for regular commercial use. Although
the US Space Shuttle could deliver
satellites into low earth orbit it has
not been allowed to do so on a regular
basis since the Challenger disaster in
1986.

Although competition is increas-
ing, the demand for launch services is
likely to outstrip supply over the next
few years. In this case, a real
decrease in launch costs is not
expected in the near future.

Other technology
improvements
These include:

® Advenced entenne designs that
allow more efficient use of satel-
lite power. The use of shaped
reflectors is already widespread
and very large antennas are
needed to generate spot beams for
mobile users. Inefficiencies in
power combining have meant that
extensive use of phased arrays is
still slow in coming.

® Wider use of intersatellite links to
provide interconnectivity be-
tween satellites can reduce the
number of ground stations
needed. This technique is being
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used for new mobile satellite
systems such as Iridium. Initially
they will use radio frequencies
but in the future optical links are
envisaged.

® Advenced means of propulsion can
either extend lifetime or allow
larger payloads. Since much of a
satellite’s mass in orbit is in the
form of fuel for keeping the
satellite on station, a more
efficient form of propulsion can be
seen to have immediate benefits.
Low thrust ion propulsion systems
have been developed over the
years. Unfortunately they have
been dogged by technical prob-
lems, and with the larger and
longer-lived platforms currently
available the need for their use
has been somewhat reduced.

Emerging New Satellite
Systems

Conventional wisdom contends that
in the years ahead we will see a
rapid expansion in global communi-
cations. Typical estimates put the
worth of the worldwide communica-
tions industry as $100 billion a year
by the year 2000. At present the
commercial satellite industry has
been estimated at $6 billion annually
and so even if satellites addressed a
few percent of the growing market
this would represent a major expan-
sion. As we have seen, the number of
systems and satellites have shown
steady growth and this shows no sign
of slowing down. There is therefore
considerable optimism in the indus-
try on its long-term prospects.

This positive prospect has encour-
aged both existing industrial parties
and new players to contemplate
radically new types of system. New
ventures have already sprung up to
meet the challenge. These differ
markedly from the international
consortia that established the
industry. They are typically run as
private companies that are free to
invest their own resources or seek
finance in the open market. Freed to

pursue purely commercial goals they
can move quickly in search of the
most profitable business. Interest-
ingly, in developing these systems
they have had to form partnerships
with a variety of companies and
telcos. As a result they are beginning
to resemble consortia themselves.

Unencumbered by operating
existing networks and technologies
many have proposed radical if not
visionary approaches. Not surpris-
ingly United States companies have
been leading the way supported by
access to advanced technology and
tacit US government support. To date,
most of the proponents are existing
aerospace or communications compa-
nies who see the potential for such
systems offering long-term growth
potential. Traditional telecommunica-
tions operators are clearly interested
in their plans and have invested
selectively in some of them. However
in the more ambitious and expensive
systems there has been a more
cautious approach.

There is no shortage of planned
systems. Since availability of spec-
trum is a long lead-time item, the
first hurdle has been to secure a
sufficient allocation. As wireless
communication for terrestrial use is
also set to expand in the years ahead,
finding available and suitable
spectrum has been a major issue.
Existing satellite allocations at
traditional bands such as C-band
(4/6 GHz) and Ku-band (11-14 GHz)
are already heavily congested. As a
result there has been considerable
interest in higher frequencies; that is,
Ka-band (20/30 GHz) and more
recently V-band (40/50 GHz). Higher
frequencies not only provide consid-
erable bandwidth but can employ
smaller antennas on the ground and
on the satellite. One of the principal
reasons they have not been used to
date is that they suffer from severe
propagation impairments in the
presence of water such as rain.

The new systems can be differen-
tiated into two types. Satellites
providing mobile services offer
narrowband communications (up to
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say 144 kbit/s) while the fixed
terminal services can offer
broadband, which usually is taken to
start at T1 rate (1-544 Mbit/s). The
following sections discuss these two
types. The narrowband systems
described are well into construction
and the first Iridium system is
expected to go into service in 1998.
The broadband systems are more
ambitious and are less well devel-
oped. They are mostly in the design
phasec. Some may never be built.

Narrowband systems
There are several new narrowband
satellite communications systems
scheduled to be deployed over the next
few years. Firstly we have the
GMPCSs of Iridium, Globalstar and
ICO whose salient characteristics are
given in Table 9. All of these systems
will employ non-geostationary orbital
configurations and all will offer voice
plus low speed fax and data services to
handheld mobile terminals around the
same size as today’s cellular handsets.
To take an example, the ICO system
has 12 satellites (10 working plus two
spares) arranged in two orbital planes
inclined at 45°. The orbits are of the
MEO type with satellites approxi-
mately 10 000 km above the surface of
the earth (see Figure 7). This results in
an orbital period of six hours with each
satellite being visible from one point on
the earth’s surface for typically about
20 minutes. Clearly, to achieve continu-
ous communications, handover
between satellites is required which is
analogous to a terrestrial cellular radio

Figure 7—ICO constellation (courtesy
of 1CO)

system handing off between cells. Each
ICO satellite has a capacity of around
4500 voice channels.

Globalstar and Iridium both use
the LEO configuration with the
result that each satellite covers a
smaller area of the earth and
therefore demands many more (but
of individually lower capacity)
satellites than ICO. Apart from the
satellites, a significant difference
between the Iridium and Globalstar
systems is in the ground station
network. The Iridium system has a
relatively small number of ground
stations (around 12) and uses
intersatellite links and on-board
satellite switching to route calls back
to a satellite that can ‘see’ a ground
station. Globalstar’s solution is quite
different and avoids complex
intersatellite routing by having a
very large number of ground stations.

There are also a number of pro-
posed regional geostationary satellite
systems using super GEO satellites
such as EAST (KEuro-African Satellite
Telecommunications) backed by Matra-
Marconi Space Ltd. The satellite for
EAST, shown in Figure 8, is planned as
a multipurpose design providing a
range of services including narrowband

Table 9 Global Mobile Personal Communications Systems

System Orbit | Number of | Inter- Number of | Scheduled Rough
Name Type | Operational |satellite | Ground Service System
Satellites Links Stations for | Start Cost

Global ($ billion)
Coverage (see note)

Iridium LEO | 66 Yes 12 3Q 1998 5

Globalstar | LEO 48 No 100-150 1999 26

ICO MEO | 10 No 12 2000 45

Note: From tele.com, January 1998
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Figure 8—EAST satellite (courtesy of
Matra Marconi Space)

communications to hand-held user
terminals and higher bandwidth
services to VSAT antennas. An idea of
the size of the satellite can be gained
from the fact that the antenna is
around 13'5 m diameter.

Other embryonic satellite systems
include the so-called little LEO
systems such as ORBCOMM, which
will use up to 36 small (40 kg)
satellites in low earth orbit to provide
mobile tracking, remote monitoring
and commercial and personal
messaging services.

Broadband systems

Over the last few years there has been
considerable debate over the construc-
tion of a global information infrastruc-
ture. This has been fuelled by rapid
development of the public Internet
and affordable computing facilities.
Availability of broadband satellite
systems can play an important role in
making this concept a reality.

At present the population of
computer users of the Internet is
estimated to be 60 million. The ITU
estimates that this figure will
increase to 300 million by the year
2000. In addition, there is a rapid
increase in computer processing
power, the availability of cheap data
storage and increased demands being
placed on local area networks. As a
consequence, communication between
distant users may well become a
limiting factor.

Already the existing telecommuni-
cations networks are struggling to
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The growth of the Internet has clearly suggested that a multi-
media market is indeed waiting to be developed. Consequently,
all emerging satellite systems claim to address this market.

provide a reliable and efficient service
and so a number of solutions are being
sought. A range of terrestrial
wideband access technologies is being
developed but all such solutions are
capital intensive and time consuming
to implement. This is where satellites
can play their part. They can over-
come terrestrial bottlenecks, provide
backbone capacity to the terrestrial
networks, reach remote locations,
augment existing facilities relatively
quickly and provide ‘last mile’ access.

The growth of the Internet has
clearly suggested that a multimedia
market is indeed waiting to be devel-
oped. Consequently, all emerging
satellite systems claim to address this
market. There is no shortage of ideas
on what this market will look like, but
using the terminlogy of the computer
industry there is as yet no consensus
on a ‘killer application’. Among the
many applications envisaged are
videoconferencing to support distance
learning or telemedicine, and on-line
reference services to warehoused data.
Every market sector will no doubt
develop its own set of applications and
this is likely to be a major growth
industry for the next century.

At present the most promising
satellite uses appear to be:

® provision of high-capacity interna-
tional backbones to large country
gateways,

@ extension of corporate networks to
remote locations,

@ provision of broadband access to
the growing number of small-to-
medium companies such as the
fast-growing communities of
Internet service providers,

® network access to the growing
population of small-office/home-
office users,

@® broadcasting of multimedia data to
many locations simultaneously, and

@ provision of broadband links to
residential users.
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The key satellite features needed
for such services are:

@® high capacity, leading to reduced
cost of bit transport;

@ flexible bandwidth assignment (for
example, bandwidth on demand);

@ small inexpensive terminals (less
than $1000);

@ global or wide area coverage to
capture maximum number of users;

@ availability of high bit rates (at
least two-way transmission at
1-544 Mbit/s);

@ ability to carry the widest range of
multimedia applications; and

@ seamless provision of high-quality
and availability of an end-to-end
service.

These features have typically been
translated into:

@ significant reuse of limited
bandwidth by means of using
multiple spot beams;

® on-board fast packet switching
to maximise satellite through-
put;

@ use of available higher frequen-
cies, although mitigation tech-
niques are needed to overcome
propagation impairments;

@ integration of satellite network
management into the rest of the
network; and

@ new earth terminal designs to
handle new satellite system
requirements for tracking and use
of new frequencies.

Since data is now seen to be the
main traffic type, the problems
encountered by satellite delay or
network ‘latency’ need to be
addressed. These are legitimate
concerns since the data protocols
currently used are not optimised to
accommodate satellites. A mismatch
here can reduce data throughput,
especially if there are errors on the
satellite link. However, new Internet
data protocols are being developed in
the relevant international fora.

Recently there has been a lively
debate over whether satellites can
actually carry Internet-type traffic. In
one sense this is strange since
satellites were involved in the early
developments of the Internet to link
diverse local area networks. This is
being actively investigated and it is
worth noting that even terrestrial
systems have their own delay prob-
lems. To avoid this issue altogether
some of the broadband systems have
opted for constellations of low earth
orbiting satellites. Others have opted
for traditional geostationary orbit or
even proposed hybrid geostationary
and non-geostationary constellations.

A wide range of systems have
been proposed. Table 10 indicates a

Table 10 Some of the Proposed Broadband Systems

System Proponents Satellite Constellation

Astrolink Lockheed Martin 9 GEO satellites — Ka band

SPACEWAY Hughes 8-20 satellites — Ka band

Celestri Motorola 63 LEO satellites — Ka band
9 GEO Satellites

CYBERSTAR Loral Space & Communications 3 GEO — Ka band

SkyBridge Alcatel 64 LEO satellites — Ku-band

Teledesic Craig McCaw/Gates/Boeing 288 LEO — Ka-band
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Figure 9—Teledesic system (courtesy
of Teledesic)

few of the them and shows how
they have adopted widely different
strategies. The estimated costs for
constructing these systems run into
several billion dollars. It is clearly a
challenge for these proponents to
raise such finance although this
has been achieved in the case of the
narrowband systems. In making the
business case for these it should be
noted that for the low earth orbit-
ing constellations most of the
satellites need to be in place before
a reliable service can be offered to
end-users.

Although there is wide variation
in detail, a few characteristics are
common. Typically the satellite
serves users with dish sizes down
to 600 mm. At the higher frequency
Ka-band (20-30 GHz), they have to
operate at higher elevation angles
to provide visibility and reduce
propagation losses. For terminals
operating to the low earth orbiting
constellations they have to use fast
tracking techniques and be able to
handle satellite handover
seamlessly while handling connec-
tions. The uplink terminals usually
offer capacity from tens of kilobits
per second up to a few megabits per
second. On the downlink, terminals
can receive signals up to
155 Mbit/s. To make a business
case, most of the systems require
an immense growth in satellite user
base and expect to be serving
millions of end-users.

The satellites provide multiple
small spot beams that on the earth
corresponds to cells between 300-
500 km diameter. Most of the
satellites provide extensive on-board
processing including ATM-like
switches. Bandwidth is delivered as
and when required rather than being
permanently assigned to the termi-
nals. To cut down the need for
extensive ground networks a number
have to use intersatellite links. They
all claim to be ready to offer service
in the next 3-5 years

Probably the most ambitious of
these systems is Teledesic (see
Figure 9) and this is now discussed.

Teledesic’s ‘Internet in the
Sky'™
The vision of satellites providing cheap
global access to the information society
led Craig McCaw to found Teledesic in
1990 in a suburb of Seattle. Backed by
Microsoft’s Bill Gates and the giant
Boeing Company, this private company
has set itself an immense challenge. It
sees itself literally providing an
Internet in the sky.

The Teledesic network consists of
a constellation of some 288 satellites
in low earth orbit. Covering nearly
100 per cent of the world’s popula-
tion, it is designed to support mil-
lions of simultaneous users. At an
altitude up to 1400 km the constella-
tion consists of twelve planes each
containing 24 satellites. A personal
computer would access the network
via a small terminal that tracks
satellites while they pass overhead at
an elevation of greater than 40°
above the horizon. The terminal-
satellite communication links operate
within an internationally agreed
portion of the Ka-band ( 28:6-
29-1 GHz in the uplink and 18-8-
19:3 GHz in the downlink). Each
satellite acts as a switching node
routing traffic via intersatellite links
to neighbouring satellites and then
down to a terrestrial service provider
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connected to the Internet. Within any
circular area of 100 km radius the
network would support at least

500 Mbit/s of data to and from user
terminals. Calls would be established
on demand allowing capacity to be
allocated only when needed.

As can be appreciated, to realise
such a system requires significant
advances in technology over conven-
tional geostationary satellites in a
range of areas. A key development is
to bring the cost of the Ka-band
terminals down to a level that can be
afforded by a truly mass market.
Since this is likely to involve phased
arrays, many experts believe we need
a technology breakthrough to realise
this economically.

The overall cost of the system is
large, with its own estimates put at
$9 billion. Again some experts believe
with current technology even this
figure is an underestimate. Funding
such an investment is itself a
challenge. Its business case depends
critically on the emergence of a mass
market that may or may not develop.

Despite a considerable degree of
scepticism on the feasibility of this
proposal, perhaps the real merit of the
Teledesic system is that it thinks the
previously unthinkable. It provides a
grand goal that may indeed become
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achievable sometime in the next
century. Even the Teledesic engineers
are realistic enough to realise that its
design may need revision. In 1997
they simplified the system architec-
ture considerably by scaling down the
original constellation of 840 satellites
to 288 operating in a higher orbit.

Conclusions

We have come a long way from
Telstar and the need to use large

30 m ground stations to communi-
cate. With this in mind, who can
foresee where we will be in 30 years
time? What seems certain is that
satellites for communications are set
for major growth.

It is clear that the major consortia
will continue to develop and grow.
Plans are in hand for all these
systems, and satellites are being
built and launched. During the next
couple of years we will see hand-held
satellite communications become a
reality. In fact these networks have a
limited lifetime and so follow-on
networks are already being planned.

New technology, markets and the

changing telecommunication environ-

ment mean that the prospect for
newer broadband systems is good,
although at present it is unclear
what form these will take.

It is expected that the cost of
providing satellite capacity will
continue to drop in real terms in which
case satellites will find themselves
used for an increasingly large number
of applications, perhaps combining
with other satellite provided services
such as global positioning to provide
further products. They will be more
ubiquitous than at present and users
will have more services and providers
to choose from.

There are many technical, political,
regulatory and commercial challenges
ahead but it is hoped this article has
made clear that a new era in satellite
communication is almost upon us.

Finally, it is amusing to note how
satellite development appears to have
come full circle. The earlier debate over
low earth orbiting versus geostationary
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systems has been rejoined and it looks
as if the future will contain both
systems and possibly hybrid systems.

Glossary

ATM Asynchronous transfer mode
GEO Geostationary orbit

GPS Global positioning by satellite
DCME Digital compression and
multiplex equipment

DTH Direct to home

ECS European Communication
Satellite

EPIRB Emergency position
indicating reporting beacon

ESA European Space Agency
GMDSS Global Maritime Distress
and Safety Services

GMPCS Global mobile personal
communications by satellite

HEMT High-electron-mobility
transistor

HEO Highly-inclined elliptical orbit
ISDN Integrated services digital
network

ITU International Telecommunica-
tions Union

LES Land earth station

LEO Low earth orbit

MCS Mobile Communications
Service

MEO Medium earth orbit

NASA National Aeronautics and
Space Administration

PTT Post telegraph and telephone
SDH Synchronous digital hierarchy
SES Société Européene des
Satellites

SESAT Siberia Europe Satellite
VSAT Very small aperture terminal
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Paul Sellek and David Beaumont

SimDS—Modelling the
Performance of Future

SimDS is a new ‘end-to-
end’ service modelling tool
which allows service and
system designers to test, by
computer simulation, new
interactive multimedia
services. The current ver-
sion of the program, SimDS
3, supports connection-
oriented retrieval services
using a classic client/
server architecture. SimDS
4 will extend the functional-
ity to support
connectionless, multicast
and peer-to-peer services
such as videoconferencing.
The use of SimDS opens up
a number of avenues for
‘workflow’ in service design
as the same tool may be
used by systems analysts,
service designers, systems
integrators as well as mar-

keting teams.
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Systems

Introduction

BT is constantly developing new
and innovative interactive multi-
media services for a very competi-
tive global market. This rapidly
changing environment poses
demanding challenges for service
and system designers to develop
new effective services on time and
to budget.

Service performance issues are of
key importance to the success of any
interactive service, a factor that was
clearly identified in BT’s interactive
TV (iTV) Marketing Trial’, which
was run in Ipswich and Colchester
(UK) in early 1996.

SimDS (simulation of distributed
services) is an end-to-end service
modelling tool which has been
specifically created to address these
issues. It can predict what response
times a user can expect to see from a
given overall system and demand
profiles, as well as providing a
system simulation and capacity
planning toolset. The SimDS
software program is the result of a
co-development between BT Labora-
tories and K-PAR Interactive Media
Systems (K-PIMS) Ltd2. There is a
continuing development programme
to improve the functionality and
appropriateness of SimDS so that it
meets the needs of BT and, indi-
rectly, its suppliers. The current
version, SimDS 3, is described in
detail in this article. A future
release, SimDS 4, is now under
development.

From the outset, SimDS 3 has
been designed with a graphical user

interface (GUI) to make it easy to use
and relatively intuitive to operate.
The tool has the flexibility to be used
for ‘first-cut’ analysis of a service or,
provided it is supplied with detailed
configuration data, a more in-depth
analysis. SimDS also offers the
potential to analyse the cost of
implementing the service.

This article is divided into two
major sections. Firstly, there is a
description of what SimDS is and,
secondly, a simple explanation of how
SimDS works. Additional sections
describe possible uses and future
enhancements.

What is SimDS?

Overview

SimDS is an end-to-end modelling
system. Its purpose is to inform
systems designers and planners how
things will actually work when all
the components of the system are
connected together. In the case of an
interactive TV service, it could be
used to identify potential network
‘bottlenecks’ or report the likely
response time to a user’s request or
action. SimDS models activity in
four major system elements concur-
rently: users, networks, servers and
services.

SimDS is a service-simulation and
capacity-planning tool, based on a
discrete-event simulation approach.
It has been designed to help in the
planning and management of
networked computer systems which
may include multiple clients, net-
works, and servers.
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Figure 1—State machine editors

What does SimDS offer?
SimDS 3 provides the following
major features:

@ It models in detail the behaviour
of client/server type systems and
their users. The client/server
systems can, for example, be a
traditional database access/update
system or a large scale iTV
system.

@ It caters for a range of server
architectures. Servers are mod-
elled as a collection of processors,
buses and disks that share the
workload.

® The server model supports a
range of services, such as video
and audio stream delivery, World
Wide Web (WWW) browsing, home
shopping, banking etc.

@ It permits characterisation of
services in terms of server
resource requirements. This is a
flexible approach which allows
further services to be added casily
and quickly.

@ It models the requirements of
differing types of user. Users are
characterised in terms of their

patterns of usage of the available
services.

@ It can support sophisticated
network models which accurately
simulate highly-loaded connec-
tion-oriented broadband networks.

@® It can log statistical and diagnos-
tic output information. This
information may be used to
analyse the performance of the
simulated system.

@® It can provide a breakdown of
system costs. SimDS provides the
capability to assign a cost to each
simulated component (for exam-
ple, server, link, etc.) so that a
part or the total cost of the service
can be calculated.

SimDS 3 Desctription
SimDS 3 uses four sub-models called
User, Network, Server and Services
that interwork concurrently to model
a complete system. These sub-models
are designed to model the behaviour
of the users, the underlying network,
the network server(s), and the actual
service(s) respectively.

The following sections give further
detail on each of the sub-models.
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User and service modelling in
SimDS 3

SimDS 3 allows a fair degree of
precision in the way that user
behaviour is represented, and it has
been designed to make it relatively
easy to represent large user
populations, if required. At the
heart of the SimDS user model is a
state machine mechanism, that
allows the SimDS operator to
describe, in probabilistic terms,
what a user is likely to do at a
given moment while using a
particular service.

The operator might specify, for
example, that, while the service
WatchVideo is being used, the viewer
will, with a 80% probability, choose to
search the video database and, with a
20% probability, know exactly which
video is required and start watching
it. A graphical editor makes it easy to
draw the appropriate state machine
diagram, and to attach to it the
appropriate probabilities. Figure 1
shows examples of the state machine
editor.

Having described how a user will
behave while using a particular
service, SimDS lets the operator
describe how the user’s behaviour
will vary through the day, using a
graphical bar-chart based interface.
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Figure 2 shows the graphical bar-
chart based interface tool.

SimDS also makes it possible to
describe a population of users as being
composed of different numbers of
different types. There might be, for
example, 200 users of a type
order_entry_clerk, who use mainly one
type of database access program evenly
throughout the day, and 500 of type
sales_person, who make use mainly of
a Web browser, but not much during
the three hours around lunchtime.

Network modelling in SimDS 3
SimDS 3 has been designed to allow
it to represent a range of different
types of network infrastructure; from
shared media such as Ethernet,
through to switched media such as
asynchronous transfer mode (ATM)
networks. It allows complex systems
to be represented, composed of
combinations of user populations,
server machines, networks and
subnetworks, links and switches. A
simple-to-use GUI is used to define a
top level picture. Figure 3 shows an
example of a top-level configuration.
Of course, there are numerous
network modelling tools already
available which allow detailed analysis
of network behaviour. The network
modelling functionality within
SimDS 3 is not intended to compete
with them; its primary design aim is to
make it as easy as possible to capture
important aspects of network hehav-
iour as an integrated part of an end-to-
end systems model, that tells the
systems designer what he or she really
needs to know about how the system as
a whole will work. So, for example, the
SimDS network model is designed so
that several different levels of detail
can be used to describe a network or
subnetwork. Furthermore, the network
can be described hierarchically as
networks and subnetworks, and detail
can be switched on or off at each
subnetwork level, using an interactive
GUI. Figures 4 and 5 show an example
of a network hierarchy with different
levels of detail shown. The arrows in
the diagrams detail the direction of
flow across the links.
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Figure 6—Server view

Server models in SimDS 3
Server machines within SimDS 3 can
be fairly complex, and can feature
multiple processors, disks, external
connections and internal interconnec-
tions; either via shared bus technol-
ogy, or via internal switched
networks. Servers can be anything
from a single processor PC being
used as a hypertext markup lan-
guage (HTML) server, through to
massively parallel video-on-demand
media streamers. Figure 6 shows a
top-level graphical view of a server
configuration. The icons represent
the numbers and types of processors
and media items held on the server.

SimDS 3 server models can include
representations of disk caches, and
levels of hardware detail up to, for
example, the rotational latency of the
disks being used and the response
times for disk head movements.

Result reporting

The most important part of the
simulation is the set of results that it
produces. SimDS 3 is able to report
results to the operator from two
points of view.

® Uscr-oriented reporting SimDS 3
can report on how well services
are being delivered, as far as the
users are concerned; for example,
how long it takes from the mouse-
click to the Web page being
downloaded and displayed, or how
often the flow of a video stream is
interrupted.

® System-oriented reporting
SimDS 3 can display machine
loadings, cache hit rates and
network loading.

Numerous mechanisms are
provided within SimDS 3 through
which results can be viewed, both at
simulation run-time, and for later
analysis. A top-level run-time monitor
screen reports on certain key vari-
ables; for example, how many users
are currently engaged in which kind
of activity and how often excessive
response times are being experienced.
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Figure 7 shows an example of this
run-time monitor screen.

A number of different graphing
mechanisms are also provided to
allow easy visualisation of how
certain variables are changing over
time, and mechanisms to allow both
graphical and numeric data to be
stored to an external file(s), for later
analysis. Figure 8 shows run-time
feedback of network load on the
various links, as the simulation
progresses, using a thermometer type

analogy. A designer can then see
whether a specific link is reaching
‘boiling point’ or overload.

How SimDS 3 works

Object-Oriented Discrete
Event Simulations

SimDS 8 is implemented as an
object-oriented discrete event
simulation. The various entities to be
simulated are defined in C++ classes

Figure 7—Main simulation view
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and subsequently are dynamically
instantiated as simulation objects.

A discrete-event simulator
provides a mechanism whereby
Events can be scheduled to occur in a
particular order. These events are
ordered hy increasing ‘time of
occurrence’. As the simulation
progresses the simulated time
increments and the simulation runs
as quickly as allowed by the amount
of computation done at each event.

A SimDS 3 simulation object
maintains its own role-specific state
information and provides a public
functional interface in a similar
fashion to objects in a conventional
object-oriented program. The differ-
ence here is that an operation to be
carried out on a simulation object is
constrained to occur at a particular
point in simulated time. This cou-
pling of an operation (or action) and
a time at which it is to execute
constitutes an event.

Events and queues

SimDS 3 maintains the sequence of
pending events in a queue and
invokes the required operation on the
appropriate simulation object as the
specified point in simulation time is
reached. The execution of an event
normally causes other events to be
generated.

As the simulation runs, events
need to be added to, and removed
from, the queue. Every event added
to the queue causes the queue to be
re-ordered, to maintain the correct
time sequence. This event queue
manipulation takes up a large
amount of computing time. In order
to reduce this computing overhead,

SimDS 3 has four event queues (see
Figure 9). The first queue is for
events that will happen instantane-
ously. The second queue is for events
that will happen less than 1 ms in
the future. The third queue is for
events between 1 ms and 1 s in the
future and the fourth queue is for
events scheduled greater than 1 s in
the future. As events are added, only
a single queue needs to be reordered.
Events that are cancelled and need to
be removed are marked as ‘dead’ and
left on the queue. As the events are
not removed then no reordering is
required. When a ‘dead’ event is
scheduled for execution, it is simply
discarded.

Figure 9— Event queues

Figure 8—Monitoring the usage of
the Network View

Network—scope of the model
The SimDS 3 network model is
currently designed to support only
connection-oriented broadband
networks. These networks can carry
both constant-bit-rate (CBR) traffic
(for example a video stream), and
variable-bit-rate (VBR) traffic (for
example a transmission control
protocol/Internet protocol (TCP/IP)
packet). The VBR traffic can be
thought of as individual messages of
different duration.

A broadband network carries
traffic from many types of users, both
business and private. Some opera-
tions such as local area network
(LAN) to LAN interconnects generate
high-bandwidth messaging traffic
which would have a dramatic effect
on CBR media streams if multiplexed
onto the same link.

Whatever the traffic sources, the
technique of providing separate paths
for messaging (VBR) traffic and CBR
traffic is important where the quality
of CBR traffic is to be preserved. It is,
therefore, possible to configure links
so that they are restricted to carrying
CBR traffic in the network model.
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Figure 10—An example of event
bursts

SimDS 3 uses a burst-rate model®
to simulate the network. Burst traffic
is characterised by periods of con-
stant flow rate between abrupt
changes in rate. The rate change
instances become the discrete evenls
in this model. The model keeps track
of channel rates over every link in
the network, updating them with
each new event (Figure 10).

Delays in the model manifest
themselves as delays in the propaga-
tion of rate-change events through
the nodes (because of queuing delays)
and through the links (because of
propagation delays).

Simulation objects

As previously mentioned, SimDS 3
contains several different simulation
objects which interact with one
another during the simulation
process. This section only covers the
major objects and what they are used
to model, as shown in Figure 11.

Services-on-demand simulation
The services-on-demand simulation
(SODSimulation) is the top-level
driver for the simulation. It causes
all the other objects to be initialised.
These objects are initialised from
configuration values, which are held
in an external ‘database’ of files.
These values range, for example,
from contextSwitchTimes of proces-
sors, in a server, to the number of
users forming a population.

Server objects

The Server operates as follows.
Commands issued by the SetTopBoxes
are routed through the SubNet hierar-
chy and arrive at the Server instance
where they are directed to an instance
of ApplicationProcessor. Figure 12
shows an example of server objects. The
sessionProcessors are instances of
the ApplicationProcessor class.
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Figure 11— Relationship of major simulation objects

Each command received makes
some demand on the Server’s re-
sources. Depending on the nature of
the command (and the associated
resources required), the
ApplicationProcessor either services
the requested operation itself, or passes
the command to the Server subsystem
which has indicated that it is capable
of servicing that particular operation.

A configurable number of instances
of MediaProcessor model the media
stream subsystem. A MediaProcessor
is composed of CacheSubsystem and
DiskSubsystem sub-objects that model
the performance-critical subsystems.
The distribution of the media data
across the disk system is defined by a
number of MedialtemDescriptions.
Figure 12 shows mediaProcessors
containing both cache and disk
subsystems.

The Server's database require-
ments are modelled by a number of
instances of DatabaseProcessor.

These handle the session tracking,
billing requirements and media
database searches.

Network Objects

A SimDS 3 network is made up from
SubNets, Links and Transports.
Figure 13 shows the relationship of
these objects to a network diagram.

SubNets
The network is modelled as a
hierarchy of SubNets (see Figure 4).
Each SubNet represents a network
node (switch element, router, LAN
segment). The SubNet names
represent the network hierarchy (just
as file pathnames reflect the direc-
tory structure). Leaves in the
hierarchy represent connection
points. Links are joined to these
conncction points.

The granularity of the simulation
model can be set for each SubNet to
either Coarse or Detailed:

Figure 12— An example showing server objects
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® Coarse—The SubNet handles all
traffic, all its lower level SubNets
are inactive.

® Detailed —The SubNet is inactive,
its lower-level SubNets handle all
traffic.

SimDS 3 supports three traffic
modes: burst, synchronous and
stochastic. These modes characterise
the traffic delays at each SubNet:

@® Burst—periods of constant flow
rate punctuated by abrupt
changes in the rate.

® Synchronous—burst with extra
delay determined by the amount
of Link bandwidth sharing.

® Stochastic—burst with additional
random delays determined by
traffic load. Lower level SubNets
inherit the configurable delay
parameters from the higher level
SubNet.

Links

Links model the physical connec-
tions between SubNets. They are
uni-directional connections. One of
the Links parameters is a buffer
size. This buffer is situated at the
SubNet output, so feeding into the
Link.

Transports

A Transport represents the protocol
in use at one end of a point-to-point
connection. SimDS 3 supports coarse
and detailed TCP and coarse model
MPEG-2 protocols. Coarse model
TCP and MPEG-2 are modelled as
passive protocols which are defined
only by their data overhead.
Detailed model TCP is an active
protocol which models the behaviour
of TCP’s congestion control algo-
rithms.
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User objects

Each instance of User class models
the behaviour of a single user of the
system (as defined by an instance of
UserProfile) and is associated with an
instance of SetTopBox which provides
the means to access a Server.

The information specified in the
User object’s associated UserProfile,
ServiceDescription and
FeatureDescription objects deter-
mines the manner in which the
Server’s services are utilised. Using
this information, each User object
issues service requests through its
SetTopBox and measures the time
taken for the system to respond. The
response time is logged for later
analysis and compared against the
appropriate maximum acceptable
value. A diagnostic message is
produced if the response exceeds the
maximum acceptable value.

SimDS Development

The SimDS tool development is a joint
undertaking by British Telecommuni-
cations plc and K-PIMS Ltd. K-PIMS
Ltd. is one of the new breed of ‘virtual’
software houses that has a base in
Bristol, England, but operates using
experts from around the country who
usually telework from their homes. K-
PIMS was chosen to help develop the
tool from a short-list drawn up by
project leaders in Applied Research
and Technology’s (ART) Future
Systems Group working within the
Interactive Multimedia Services
Futures Campaign.

Validation

Computer simulations rely on detail
and accuracy of input information in
order to obtain a meaningful and
useful result. The old saying ‘rubbish
in, rubbish out’ is very appropriate
when applied to computer simulation
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Figure 13—An example showing
network objects

systems which have been supplied with
limited information. Furthermore, a
simulation tool has very little real
worth if it has not been tested to
represent real-world events. SimDS 3
was proved to be effective by validating
it against real-life data. The validation
of SimDS 3 was achieved by loading it
with the configuration of BT’s iTV trial
and performing a number of simula-
tion runs for periods of a ‘week in the
life of the trial’. The results were then
compared to the actual ‘real-life’ data
from the trial. The simulated results
compared favourably with the actual
results of the iTV trial and this success
was regarded as validation of the
modelling tool.

Uses of SimDS

The flexibility of SimDS to model
end-to-end services provides service
and system designers with an
invaluable tool, not just for testing
the performance of new service
scenarios, but also for many other
functions. SimDS allows designers
to try out new service concepts and
architectures, implement ‘what if’
analysis, investigate network and
system dimensioning for an evolving
service, and project when service
capacity has to be increased to
support an increased customer base.

SimDS also offers the potential for
new ways of working. A ‘workflow’
process can be envisaged wherchby a
sales team may use SimDS for
requirements capture and then pass
on the SimDS configuration to their
design team for in-depth design
configuration. The completed configu-
ration may then be passed on to the
analysis team to test the design’s
performance and scalability.

SimDS may also be used by a
consortium of companies to test their
candidate design model prior to
responding to a service provider’s
invitation-to-tender. The benefit to
the consortium is the added confi-
dence factor that SimDS demon-
strates that their candidate model
will work to the required perform-
ance criteria.
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What Next?

Following testing, use and exposure of
SimDS 3 with various teams across BT
Laboratories, certain small enhance-
ments have been identified which will
make the toolset more widely applica-
ble. An enhanced version of SimDS, to
be called SimDS 4, has been specified,
and development work is underway at
the time of writing.

SimDS 4 features
The new features of SimDS 4 will
allow a greater range of system
scenarios to be modelled. For exam-
ple, SimDS 4 will be able to model
network computing scenarios,
multicast services, connectionlcss
networks such as traditional IP
networks, audiovisual conferencing
scenarios between client’s machines
and combinations of the above.

It is planned that SimDS 4 will
contain all the features of SimDS 3,
plus the following enhancements:

® Client machine modelling
The basic ‘dumb’ client provided in
SimDS 3 will be further enhanced
in SimDS 4 to support intelligent
clients; for example, personal
computers.

® Generic protocol modelling
A generic approach to protocol
modelling to allow more than just
TCP and MPEG-2 protocols to be
modelled. This will be done by
offering network service options;
for example, the UDP/IP protocol
consists of connectionless routing
and unreliable delivery service
options.

® Enhanced Service Support
Support for the following network
service options will be included:
—connection-orientated routing,
—connectionless routing,
—reliable delivery,
—unreliable delivery,
—constant bit rate,
—available bit rate,
—unrestricted bit rate, and
—multicast group addressing.
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® Support for peer-to-peer working
This will allow client machines to
‘talk’ to other client machines; for
example, an audiovisual confer-
ence between two or more ‘users’.

® Support for group working
Support for data conferencing
scenarios such as those identified
in T.120 standards and audio-
visual services like those in the
T.130 standards.

® Enhanced data-logging facilities
Improved and enhanced data
logging of error conditions, so that
detailed off-line analysis may be
undertaken.

Conclusion

It is vital to be able to predict the
performance of large-scale interactive
multimedia systems well before
architectures are fixed and the
equipment installed. SimDS, an end-
to-end service modelling toolset,
meets this need. This software
program provides service and system
designers with an invaluable tool for
predicting the system performance of
new interactive multimedia services
identifying future ‘bottlenecks’ in
current systems as demand increases.
The flexibility of SimDS’s modular
design means that it can be further
enhanced to meet future simulation
needs. SimDS has the potential to
become a major simulation tool for the
new multimedia service industry.
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Peter Cochrane, Head of
Advanced Applications and
Technologies, at BT Laboratories,
Martlesham Heath, continues his
regular column in the Journal. In
this issue he considers a world
without telephones.

No Telephones

Now and again someone takes my
breath away by a monumental
statement lacking any understanding
of our technology-dominated world.
Most recently it was a pundit on the
perils and dangers of the telephone,
and how we could live without it. Let
us consider such a world for a
moment.

In many respects the invention
and patenting of the telephone by
Alexander Graham Bell in 1876 was
a technology spin-off from his work
on harmonic telegraph systems and
speech therapy with the deaf. These
studies had created a deep-seated
desire to understand the mechanisms
of sound, speech and hearing. So it
was his refinement and bringing
together of the carbon microphone
and fixed-magnet earphone for
therapeutic applications that enabled
him to create the first telephone. At
that time no one could have guessed
that the demands of the telephone
would trigger such an incredible
series of follow-on developments of
even more remarkable technology.
These now underpin every aspect of
human existence, with the telephone
network an absolutely vital compo-
nent of our civilisation.

To contemplate a world without
the telephone we also have to
contemplate a world without micro-
phones, earphones and loudspeakers.
Why? Because, as soon as these
modules are realised the telephone is
not only possible but inevitable, and
vice versa. So, imagine a world
without radio and TV, only silent
movies, and no computers. Why no
computers? Well, without the tel-
ephone Strowger would not have
invented the automatic switching
machine, and the technology that
enabled the building of Colossus (the
first significant United Kingdom

MESSAGE FROM MARTLESHAM

computer of World War II created for
code breaking) and other early
computers. But in a more seminal
sense, without the development of
the intricate electromechanics for
telephone switches, and the simplest
of electronic components, we would
not have the ability to automate
many of our production processes.
And automation is a key factor in the
creation of effective and efficient
mass production, and most impor-
tantly, a viable electronics industry.
Unless there is an ability to repeat
intricate processes continually and
accurately, electronics on any scale is
fundamentally impossible.

Without the demands from
telephone and radio broadcasting
networks, it is highly unlikely we
would have developed thermionic
valves to the height of perfection they
reached. Their use would have been
focused on telegraph radio stations
and copper line regenerators. Nor
would we have seen the transistor,
integrated circuit, and an effective
computer industry. No coaxial cables,
optical fibre, lasers, microwave radio,
satellites or space race. We would be
living in a world of early Victoriana,
with masters and servants, telegraph
systems and copper cables, messen-
ger boys and telegrams. It would be a
world much slower than today, and
unable to sustain a population now
fast heading towards six billion. Most
likely the world would have stabi-
lised at around four billion people
and become a stilted place. Extinc-
tion would be staring us in the face
with disease and disaster a much
greater threat than today.

The music and entertainment
industry would also be puny. There
would be no amplifiers, radio, hi-fi,
tapes or CDs, just plastic cylinders
and discs scratching out their music
with diamond tipped pins feeding
acoustic exponential horns mounted
in mahogany cabinets. No ‘Pop’
industry, with just the rich and
privileged getting to see and hear
opera, orchestras and bands. No
television, video recorders,
camcorders, computer games or
pocket calculators, personal digital
assistants, lap-top computers and
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personal computers. Offices would be
dominated by paper, typewriters,
typing pools, and all business would
be subject to the delays of the postal
network.

It gets much worse. International
travel would be for only the very few
on aircraft that are a far cry from
today’s jumbo jets. Trains, ships and
aircraft are organised over telegraph
systems operating over copper wires
and primitive wireless links. Travel
schedules strictly are rationed by
unbelievably limited and expensive
data transport. It is likely there
would be a lack of trained telegraph
operators, bottlenecks of information,
ignorant populations starved of
information and experience, dictator-
ships and empires, wars and famine.

We would be living on a polluted
planet consuming ever more hydrocar-
bons to support incredibly inefficient
manufacturing and logistic systems,
with paper consumption destroying
huge tracts of forest. Our science,
technology, and basic understanding
limited by the crude technologies
produced without electronics. No radio
telescopes, no scanning-electron
microscopes, no medical scanners, no
accurate time keeping, no space race
and no significant advance in materi-
als and production techniques.

If you want to get a partial insight
into this hypothetical scene, just visit
the third world today. With no
telephones you cannot travel easily.
You cannot book a ticket for train,
boat or plane without travelling to the
ticket office. When your plane takes
off the destination has no idea of your
status until you are within 200 miles
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or so. The supply and delivery of food,
clothing, heat light, power, water and
all the things we so take for granted is
then a big deal. And quite naturally
life becomes focused on survival alone.
There is just no time to think and do
anything else.

The only people who complain
about modern life and the conven-

The Ethical Global
Information Society—
Culture and Democracy
Revisited

Edited by Jacques Berleur and
Diana Whitehouse

Do not read this book for a definitive
definition of the Global Information
Society. However, if you want some
challenging ideas and views on how
new information technologies could
effect the society we live in, then it is
certainly well worth a read.

I should point out that the book
contains papers presented at a
conference in May 1997, titled
‘Working Conference on Culture and
Democracy Revisited in the Global
Information Society’. The event was
sponsored by the International
Federation for Information Process-
ing (IFIP), a non-governmental, non-
profit umbrella organisation for
national societies working in the field
of information processing.

The papers in the book are
grouped into themes: ethics, the
global information society, cultural
challenges, democratic challenges, and
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ience and security afforded by
technology are those who have it,
but do not understand it. Life in the
third world is not Utopian—it is
tough. Alexander Graham Bell’s
legacy to mankind is enormous,
much bigger than most of us can
imagine. Thanks to him this article
was typed on a laptop computer and
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the ancient Greek agora. The book
concludes with an overview of the
main conclusions from the conference.
In this review I can only give a
flavour of a few papers that caught
my attention.

The paper by Julie Cameron and
Karin Geiselhart ‘A Charter for
Citizens of the Global Information
Society’ gets to the heart of who will
have control in this new society and
what are the responsibilities and
obligations of government and
industry. The power of integrated
information and communication
technologies to collect, store, combine,
manipulate and disseminate infor-
mation to and from any part of the
world now affects every individual.
There is an implicit assumption that
the ordinary citizen will need
protection from excessive exploita-
tion, particularly from the new
converged media industries. In their
paper they lay out a set of principles,
which aim to reduce the vulnerability
of individuals and societies and to
promote new sustainable societies.

Each principle is only a beginning,
but each has been designed to
address a key issue arising from the
impact of the new technologies upon
our societies.

My second choice of paper is Colin
Beardon’s, 'What does it mean to be
virtual?” The author contends that we
have to examine very closely the
language we use when we talk about,
or describe, new technologies. When
we think about the future of a new
technology, we usually do so in words,
through presentations, and written
reports etc. But how many times have
we left our audience confused? We
need to realise that the words we use
are a form of tool, which used incor-
rectly can lead to misleading conclu-

sent over a GSM telephone link from
a train travelling at 90 mph between
London and Ipswich. Had I not had
this facility, not only could I have
not done this, I could not do my job
either, which would not exist
anyway.

No telephone, no telecommunica-
tions companies and no industry!

sions, so easy in companies with
people of mixed technology literacy.

Take the term ‘virtual’ as an
example; it has had a long history,
being used in computing from the
early 1960s as a premodifier to
computing terms—virtual addressing,
virtual machine, etc. When the term
‘virtual reality’ was coined it achieved
spectacular notice. It originally meant
‘morally virtuous’ and before being
associated with terms such as ‘unreal’
or ‘potential’. A modern dictionary
definition of virtual describes it as:
almost or nearly the thing described,
but not completely. However, technolo-
gists developing virtual reality
systems use a definition hinging
around the word ‘stimulation’. But
postmodern-ists have introduced
another meaning to the term ‘virtual
reality’ based upon their concept of
‘virtuality’. For them it expresses a
‘potential’; for example, image data
stored on a computer disk is virtual,
but once displayed upon the screen it
is aclual.

What we are seeing is language
being used to enable culture and
technology to come to terms with
each other. From this interaction new
terms and words appear, but the
author warns that without care
about the language we use our
thoughts about the future are
frequently trapped.

My final choice of paper is by
Ellen Christiansen, titled ‘Gardening:
A metaphor for sustainability in
information technology-technical
support’ based upon a study of how
technical support people work.

Bonnie Nardi developed the
gardener metaphor to illustrate the
potential that may be found by
facilitating end-user computing by
employing ‘super users’ as local
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gardeners, Such people play three
different roles simultaneously: as
experts when working with technol-
ogy; as colleagues, engaging in
collaborative learning when working
with users; and as parents, taking
pride in seeing the users walk away
with the results, even though their
contribution is often invisible and
may not be acknowledged.

This gardening metaphor can be
extended to four distinct areas of
technical support work: cultivation of
the technical equipment, programs
and infrastructure; nursing the users,
the peer learning through which
technical support of the production is
accomplished; harvesting, presenting
high-quality products of which the
technical support is an important, yet
transparent feature; composting,
making sure that by-products of the
production process, and parts of all
kinds, are kept for potential reuse.

What attracts me to the author’s
gardening metaphor is the close
relationship between a sustainable
support environment, illustrated by
the metaphor and the important
issue of corporate learning. In her
study, members of technical support
teams worked alongside the users,
providing a human-to-human
interaction based on mutual under-
standing. The advantage is that the
user gains in technical competence
and understanding of the systems
which results in a high level of
sustainability in user work activities.

The book highlights the conclu-
sions of the conference by indicating
that the information and communica-
tion technology society is potentially
extremely inclusive, but in practice it
is becoming very exclusive, elitist,
and sectarian. To empower people
there should be universal service and
equity of access that provides

Agreement Reached on 56k
Modem Standard

The International Telecommunica-
tion Union has agreed on the
technical specifications for pulse
code modulation (PCM) modems
(also known as 56k modems) and
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meaningful, quality information via
diverse channels. In the long term, a
real democracy presupposes an
information society where citizens
are able to participate in the deci-
sion-making process.

Published by Chapman & Hall
ISBN 0-412-8296006

Price: £80-00 xx + pp. 379.
Reviewed by David Greenop

Distributed Applications
and Interoperable Systems
Edited by Hartmut Konig, Kurt
Geihs and Thomas Preufs

s WAL

The challenges of designing and
managing complex information sys-
tems effectively across heterogeneaus
networks are substantial, in intellec-
tual and practical terms, but overcom-
ing them is essential to the future
success of any company seeking to
play a major part in the developing
global information economy.

This book is a report of the
proceedings of an October 1997
conference covering a broad range of
topics. It contains papers and
presentation summaries, many with
multiple authors. The tone is aca-
demic and international (that is to
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has initiated the formal approval
process.

The ITU, a United Nations agency,
coordinates global communications
standards. Study Group 16 of the
ITU Telecommunication Standardi-
zation Sector (ITU-T) where the work
on the modem standard was carried
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say European and Far Eastern) with
no examples of contributions from
the key United States IT commercial
market leaders and no strong overall
editorial linkage. A casual reader,
with limited time, seeking a lucid
and coherent guide to the practicali-
ties of distributed information
systems is likely to be disappointed.
However, there is much of interest
for the committed systems profes-
sional with previous background in
the topics covered, who might benefit
from exposure to a more abstract
analysis of the problem space. There
are sections on management of
distributed applications, agents and
Internet applications, CORBA,
language support, and security and
reliability. Occasional beams of light
are shed on various current ‘religious
wars’, such as Java scaleability.
Perhaps surprising is the absence of
any major recognition of the impor-
tance of asynchronous messaging for
practical implementation of distrib-
uted architectures, though some
specific references are made, for
example, to the possibilities of mobile
agents in overcoming some of the
issues of asynchronous processing.
The overall impression left by this
book is that any manager entrusted
with charting a course through this
minefield with a view to delivering
shareholder value will wait some
time for a clear consensus to emerge
about the best technical solutions,
while IT professionals who can go
some way towards mastering the
complexities of large-scale distrib-
uted systems and present credible
proposals will be much in demand.

Published by Chapman & Hall
ISBN 0-412-82340-3

£75:00. vi + pp. 294.

Reviewed by Graeme Mathieson

out, drives the development of
standards for multimedia systems.
The new Recommendation,
designated V.90, is expected to be
widely used for applications such as
Internet and on-line service access.
V.90 modems are designed for
connections which are digital at one
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end and have only one digital-to-
analogue conversion. Download
speeds of up to 56 000 bit/s are
possible, depending on telephone line
conditions, with upload speeds of up
to 33 600 bit/s. Manufacturers
currently producing modems based
on proprietary schemes have already
stated they will rapidly migrate to
the new standard.

According to industry analysts,
the ITU agreement will boost modem
sales significantly. VisionQuest 2000,
a market researcher, estimates the
number of modems shipped each year
is likely to rise to 75 million by the
year 2000 from 50 million in 1997.

Work began on the development of
V.90 (previously referred to as V.pcm)
in the ITU-T in March 1997. ‘This is
the shortest period of time ever taken
for an ITU-T modem Recommenda-
tion to achieve “determination”
approval status, and demonstrates a
commitment by the ITU-T to respond
quickly to urgent market needs’, said
Mr. P-A. Probst, Chairman of Study
Group 16.

The V.90 modem harmonizes the
two competing proposals submitted
last year. Customers who have
purchased 56k modems based on
either technology may be able to get
software to make their devices
compatible with the new ones
developed on the V.90 standard.

Sir lain Vallance to Become
Part-time Chairman at BT

BT has announced that Sir Iain
Vallance is to change to a part-time
role as Chairman of BT from 31 July.
This follows the appointment of Sir
Peter Bonfield as Chief Executive of
BT in January 1996, a post previ-
ously held by Sir Iain.

Sir Tain said: ‘It has been a great
privilege to serve for over 10 years as
executive Chairman of BT, while the
telecommunications industry has
gone through a major transforma-
tion.

‘I believe that with Sir Peter now
serving as Chief Executive for over
two years, and the rest of the top
team in place, it is appropriate for me
to move on to become part-time
Chairman.
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‘T am pleased that my new role
will enable me to continue to play a
part in ensuring that BT achieves its
ambition to become the world’s
leading communications company.

‘While my role will be changing
significantly and consequently the
number of days I will spend on BT
business will decrease, my commit-
ment to the company’s success will be
as strong as ever.

Sir Peter Bonfield said: T cannot
over-estimate the impact which Iain
Vallance has had on BT and on the
telecommunications industry as a
whole.

‘The company’s reputation both at
home and abroad as a symbol of
quality and excellence stems directly
from his vision. He has achieved in
10 years as Chairman what others
could not accomplish in a lifetime.

‘However, I should emphasise that
while Iain is retiring from his full-
time role, I will continue to benefit
from his advice and judgement in the
months and years ahead.

New Europe-United States
Cable System

An international consortium consist-
ing of AT&T, MCI, Telecom Italia,
Telefénica de Espana, Trescom, and
over 30 other telecommunications
carriers have signed a construction
and maintenance agreement to build
a new fiber-optic undersea cable
system linking southern Europe and
the United States.

The Columbus III Cable System
will span 10 000 km and cost an
estimated $236 million. Tyco Subma-
rine Systems International Ltd.,
Alcatel Submarine Network Systems,
and Maristel SpA will build the
system, which is expected to be
completed and in service by Septem-
ber 1999.

The synchronous digital hierarchy
system will consist of two optical
fibre pairs, and will include within-
system restoration. Each fibre pair
will initially operate at 2-5 Gbit/s per
second, per wavelength, with full
path duplication in each direction, for
a total of 10 gigabits per second,
allowing the transmission of approxi-
mately 120 000 simultaneous calls.

The system eventually can support
up to eight wavelengths per fibre
pair, or 40 Gbit/s per second, the
equivalent of approximately 500 000
simultaneous calls.

The system’s full capacity will be
more than 20 times that of the
transatlantic portion of Columbus II.
That 12 000 km system went into
operation in December 1994, and
handles up to 20 000 simultaneous
transatlantic voice calls.

‘Columbus III is designed to
satisfy the exploding demand for
faster and improved transatlantic
communications, especially in the
areas of Internet and high-band-
width use, between the United States
and southern Europe into the first
decade of the 21st Century’ said
Thomas McInerney, managing
director for AT&T’s international
cable planning group.

The cable will be configured as a
ring connecting Hollywood, Florida in
the United States to Lisbon, Portu-
gal; Conil, Spain; and Mazara del
Vallo, Italy. AT&T, Telefénica,
Telecom Italia and Marconi will own
and operate cable stations in the
United States, Spain, Italy and
Portugal, respectively.

The memorandum of understand-
ing to build Columbus III was signed
in April 1997 by AT&T, MCI,
Trescom, Telecom Italia, Telefénica
de Espana, and Companhia
Portuguesa Radio Marconi. Construc-
tion of the system is expected to
begin shortly.

Futher Steps Towards The
Information Superhighway

BT has indicated that it will be the
first European communications
company to join the Universal
Asynchronous Digital Subscriber
Loop (ADSL) Working Group
(UAWG) driving world standards for
DSL Lite. This group comprises
Microsoft, Compaq, Intel and a
number of United States communi-
cations companies and equipment
suppliers.

DSL Lite, a lower cost development
of ADSL technology, will work up to
30 times faster than most existing
modems but will operate on an
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existing copper telephone network. It
will be compatible with the standard-
ised ADSL line cards which BT is
planning to install in exchanges.

Evaluation of DSL Lite equipment
is already well advanced, and BT will
begin tests in the UK as soon as
production prototypes are available.

Chris Earnshaw, Managing
Director of BT’s Network and
Systems, said: ‘Our early evaluations
are extremely promising, and we are
determined to be the leading Euro-
pean company for exploiting low-cost
ADSL technologies to bring a world
of high-speed information services to
our customers.’

BT announced last year that it
will be mounting a major trial of
ADSL services in West London,
working closely with suppliers
Fujitsu and Alcatel. The DSL Lite
development has the advantage that
the equipment at the customer’s
home can be built into a PC, just like
today’s modems, and plugged into an
ordinary telephone socket.

BT and Independents in
Service Trial

BT has announced that it is to run a
technical trial of a new service which
would enable independent companies
to use BT’s network to serve their own
customers.

The trial will involve two compa-
nies—Long Distance International
(LDI), a provider of indirect tele-
phone calls, and UniqueAir, a mobile
telecommunications company. It will
cover the 0171 and 0181 areas of
London.

Ian Morfett, BT’s Director,
Strategy and Business Services, said:
‘BT hopes that this trial will pave the
way for a full national service, where
BT’s telephone lines and network
equipment can be used to improve
the range of choice for UK customers.

‘We believe that a successful
national service will help to expand
the UK telecommunications market
by developing imaginative new
products for new and existing
customers. BT would be delighted to
provide those services to an emerging
breed of retailers in the UK tele-
communications industry’
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It is expected that a total of about
1000 customers will be involved in
the trial.

BT will supply and maintain
customer telephone lines in the trial
area for LDI and UniqueAir, carrying
out installation and maintenance,
and providing records of the calls
made on those lines for charging
purposes. BT will charge the compa-
nies for services provided and for
calls.

UniqueAir and LDI will use the
lines to sell telephone calls and
services to their customers, under
their own branding of the service.
They will set their own prices for
their service, together with their own
billing and customer services.

Nick Rowley, Group Managing
Director of UniqueAir, said: ‘Gaining
direct access to all residential and
small business customers through
the trial will allow UniqueAir to offer
a total fixed and mobile telecommun-
ications package using a combination
of networks. The ‘single bill’ package
will allow operational savings to be
passed on in our prices, enabling
UniqueAir to become not just a
simple reseller of cellular airtime but
a complete communications service
provider.

Bill Noseworthy, Managing
Director of LDI in the UK, said: ‘We
are delighted to have been selected
for the trial. The initiative marks a
major breakthrough in the UK
telecommunications market. We now
have the opportunity to gain proper
ownership of the customer with our
brands and deliver the services they
want.

‘Customers will no longer have the
hassle of two bills—one from BT and
one from us for long distance—they
will now be bundled into a single LDI
bill. It is a significant development in
the continued liberalisation of the
UK telecommunications market’

Fixed and Mobile Licences
in Singapore go to BT
Consortium

A consortium comprising BT, NTT of
Japan, Singapore Technologies, and
Singapore Power, has been awarded a
fixed and mobile telecommunication

British Telecommunications Engineering, Vol. 17, April 1998

licence by the Singapore government.
Under the terms of the licence the
company will begin services on

1 April 2000.

Sir Peter Bonfield, BT's Chief
Executive, said, ‘BT is delighted with
the news. It endorses what we have
believed all along—that BT and its
partners have put together the best
mix of skills, experience and technol-
ogy to meet Singapore’s needs.

Internet Micropayment
Service

BT is to trial a revolutionary new
payment service, BT Array, aimed at
internet users who wish to make
small value purchases.

The trial, scheduled to last six
months, is available and can be
contacted via e-mail at
btarray@prospect.labs.bt.com

BT Array is aimed at internet
users who wish to buy goods,
services, information or software
that are priced between a few pence
and a few pounds. The service will
provide an easy, secure and economi-
cal way of making these
‘micropayments’.

Companies selling their services
or content during the BT Array trial
include Which? Online, Hemmington
Scott Publishing, Internet Magazine
from EMAP and Amco Technical
Services.

Unlike wallet-based micro-
payment systems, BT Array works in
an easy and intuitive way for buyers
to pay for their purchases over the
Internet.

Internet users first register and
forward their credit card details
and their e-mail address on-line—a
once-only process over secure
facilities.

Users choose their own account
name and password when they
register, and are then able to pur-
chase items from any merchant
displaying the BT Array micro-
payment logo.

BT Array will consolidate the
account and charge it to the custom-
ers’ VISA or Mastercard periodically.

Simon Champion, Head of BT
Electronic Commerce, said: ‘Internet
traders until now have not had an
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easy method for charging for small-
value goods, services, information or
software delivered over the Internet
from BT.

‘BT Array provides an easy and
secure micropayment system which
extends the use of VISA and
Mastercard credit cards into a new
area of the market.’

BT Array users can manage their
accounts and make purchases from
any World Wide Web access device. In
addition, they see their own credit
balance and get a listing of their
purchases on-line.

Security for On-line
Payments

A law on the use of ‘electronic
signatures’ in on-line transactions
was proposed by the European
Commission. It would set minimum
requirements on security and
liability, ensuring that electronic
signatures—which enable the
identity of senders and the integrity
of the data to be checked—are
recognised throughout the European
Union. The Directive would remove
one of the remaining obstacles to the
widespread take-up of electronic
trade, explained the Commissioner
Martin Bangemenn.

The proposed Directive is avail-
able at http:/europa.eu.int/comm/
dgl5/en/index.htm.

Iridium Satellite
Constellation Complete

The launch of five Iridium communi-
cations satellites on 17 May 1998
marked the technical completion of
the venture’s 66-satellite constella-
tion. This is a major milestone in the
schedule aiming for the start of
service in September this year. Just
12 months ago the first five satel-
lites were launched in one of the
most ambitious launch campaigns
ever undertaken in the space
industry.

Iridium’s 66-satellite wireless
personal telecommunications net-
work is designed to offer full global
communications coverage and a
variety of communications services,
including voice, data, fax and paging,
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to customers with Iridium hand-held
telephones and pagers.

BT and NHS Partnership for
On-Line Information

Frank Dobson, Secretary of State for
Health, supported by BT, has
launched the National Health
Service 50th Anniversary Internet
web site, marking an important step
towards the future of public health
information.

Sponsored by BT, the web site
(http://www.nhs50.nhs.uk/) will
provide a fast and innovative means
of communicating with patients, staff
and interest groups about the NHS
and health care at home and in the
community.

This is the first time the full
information resources of the NHS
have been accessible via the Internet.
It marks another stage in the
Government’s drive to modernise the
Health Service and take advantage of
information technology.

People will be able to get clear,
accurate and authoritative informa-
tion about their own health and
about the NHS in order to stay
healthy and to get the best out of the
service when they need it.

Improving public health is one of
the Government’s top priorities. The
imminent publication of a Green
Paper consulting widely about a key
public health initiative, ‘Our
Healthier Nation’, will increase the
importance of making good public
health information available.

The web site will provide informa-
tion on the NHS, health-related
issues and events forming part of the
NHS 50th anniversary. It will evolve
during the year, including an educa-
tional initiative with schools during
Science Week, health education
interactive games and personal
health information.

The NHS is already trialling
other online information systems,
including an intranet at the
Pinderfields and Pontefract Hospi-
tals NHS Trust in Yorkshire. A
number of fully functional Web
servers are now in place, providing
real-time information to doctors and
other staff on bed availability,

waiting lists and a corporate
directory.

Vision for Regulation of
Communications Industry

Before he left Oftel, Don
Cruickshank, Director General of
Telecommunications, set out how a
new simplified system for regulating
the UK electronic communications
industry could benefit consumers and
encourage investment,

He called for the industry to be
regulated by two new bodies:

® An Electronic Communications
Commission, responsible for
competition, economic and social
policy issues, including consumer
protection, and

@ An Electronic Communications
Standards Authority, responsible
for content regulation, including
public service broadcasting

And he called for a new statutory
Consumer Council to promote
consumer interests across the whole
of the sector.

He pointed out that electronic
communications covered not just
traditional broadcasting and tele-
phony, but also the way in which
information technology controls
access to networks.

He recommended a complete
overhaul of the way content is
regulated, because present arrange-
ments were rapidly becoming
impractical and unenforceable.

The framework for a new regula-
tory structure is set out in the final
part of Oftel’s evidence to the Culture
Media and Sport Select Committee
inquiry into the regulation of broad-
casting. It covers the special rules
needed in the new converged world of
broadcasting, telecommunications and
information technology, and how they
should be enforced.

Publishing Oftel’s evidence, Don
Cruickshank said: “The present
regulatory system works by granting
a privilege—the spectrum or a
licence to operate—and being able to
impose a set of detailed rules in
return. This system breaks down as
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capacity constraints disappear and
the asset becomes less valuable. And
this is happening now.

‘We simply can’t dither over
sorting out what the new system
should be. The new world, in which a
flood of data and images will flow
over networks spanning national and
regulatory boundaries is already
with us. The present regulatory
structure is creaking, and the
overlaps are creating uncertainty. ‘No
change’ is simply not a viable option.
The European Commission has
already launched its debate into
these issues, and we need to be able
to lead that debate.

‘The UK has a head start because
our telecommunications and creative
industries lead the world. These
industries will only invest if there is
clear, stable and transparent regula-
tion. We cannot afford to throw away
that head start. We need firms to
invest in these new services for the
sake of job creation, and to make sure
UK consumers get the benefits of new
services in the Information Age.

‘The goal is an ‘Open State’ in
communications, where there are no
material capacity constraints on
businesses setting up to offer these
new services, provided they stick
within a simple set of rules. In this
‘Open State’ all consumers must be
able to pass smoothly and at an
affordable price through the elec-
tronic turnstile which gives them
access to the new education, informa-
tion and entertainment services.

‘To make regulation clear and
simple we should scrap the Telecom-
munication Act and most of the
Broadcasting Acts. We should replace
it with new legislation with relatively
few rules designed to ensure fair
competition, protect consumers and
make sure there are no “have nots”.

‘We cannot move to the ‘Open
State’ without facing four big issues:
how to make sure there will be no
‘have-nots’ in this new world; making
sure there is interoperability, for
example between set-top boxes;
making sure we can keep the benefits
of public service broadcasting; and
making sure we have arrangements
for filtering out potentially offensive
material. Oftel’s evidence to the
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Select Committee deals with all of
this,

‘All our citizens should be able to
be connected to these new services
through an access control system in
an affordable way, if necessary
through Universal Service Fund
arrangements.

‘On interoperability, whoever is
designing and licencing set top boxes
for example must not be allowed to
user that privileged position to cut
back consumer choice by freezing out
someone else’s programmes and
services.

‘The things consumenrs like about
public service broadcasting, such as
balanced reporting and high-quality
programming, should be protected
during the transition until we see
what the new market delivers. That
means giving public service broad-
casters the resources to meet spiral-
ling production costs, and that will
need changes to the current licence
fee system.

‘The trickiest issue of all is how to
deal with potentially harmful content.
The regulator should not tilt at
windmills and attempt what cannot be
achieved. The days in which material
arrived in our homes from relatively
few channels to which the Government
controlled entry is disappearing fast. In
the new world, consumers will be able
to browse content, including video or
programmes on demand, from thou-
sands of different sources whenever
they like.

‘The focus of content regulation
must shift to reflect reality, by giving
the consumer control over what
services they use. This means we
need a system in which all content is
classified, based on codes drawn up
by industry bodies working with the
statutory bodies. That code should
mean consumers are only able to see
the material they choose to see, with
safeguards like PIN numbers so
children cannot get hold of unsuit-
able material. There must be a
regulatory back stop’ behind this
which gives the regulator effective
enforcement powers enshrined in
law.

‘The final big issue is how the
industry should be regulated. The
existing structure of regulation, in
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which regulators have overlapping
and sometimes conflicting duties,
needs reform. The present doesn’t
provide the clear, transparent and
stable regulation which is needed,;
neither does it provide for an effec-
tive means of consumer representa-
tion or consumer redress.

‘The skills needed to ensure fair
competition in the market are
entirely different from those needed
to deal with ‘taste and decency’
content issues. So two new regulatory
Commissions should be set up.
Competition, economic and social
issues would be dealt with by an
Electronic Communications Commis-
sion. Cultural content and standards
issues, including the supervision of
public service broadcasting, could be
dealt with separately by a new
Electronic Communications Stand-
ards Authority.

‘Underpinning all of this, we need
a new consumer representation body
with a remit to cover the whole
sector, an Electronic Communications
Consumer Council, to promote
consumer interests and with the
power to recommend change.

‘There would inevitably need to
be close working between the two
regulators because some content
issues might have economic effects.
However the area of overlap would
be small, and the benefits outweigh
any costs. These proposals are
infinitely better than what we have
now, and preferable to the alterna-
tives of a single regulator, or a split
between infrastructure and services
regulation.

‘If we put all this in place UK
consumers and businesses can reap
the full benefits of the Information
Age.

Oftel Plans Better Deal For
Payphone Users

Plans to give payphone users a better
deal have been announced by Oftel.
Launching a consultation on
payphone provision in the UK, the
Director General of Telecommun-
ications, said ‘Growing competition
means that there are more
payphones in a variety of different
places and this is good news for
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users. But not all payphones in public
places offer the same facilities even
though they may look very similar.
This is confusing and frustrating.
Therefore, I am consulting on
whether facilities such as the ability
to call freephone numbers and access
other network providers should be
available from more payphones.

‘We must find a balance between
telephone services that operators
should be obliged to provide from
payphones and what should be left to
their discretion.

‘Too much regulation might
discourage competition in payphone
provision, but too little could leave
users vulnerable.

‘Lack of price information is a
particular problem, especially on
payphones operated on private
premises by private individuals. The
consultation document also seeks
views on whether any special
measures are needed to deal with
unauthorised advertising in public
callboxes.’

New Rules On Charges For
Access To Digital Set-Top
Boxes

Guidelines on charges to broadcast-
ers for access to set-top boxes in
digital television have been published
by Oftel.

The Director General of Tele-
communications said, ‘The condi-
tional access system (the electronic
turnstile in the set top box) is crucial
to the development of pay TV. As pay
TV begins to play an increasingly
important role in the UK, it will be
vital to ensure that broadcasters are
able to use conditional access
systems on fair, reasonable and non-
discriminatory terms.

‘If we are to have effective compe-
tition in this market it is essential to
ensure that control of conditional
access systems is not used to distort
competition in television markets by
favouring some broadcasters over
others. The guidelines set out the
framework for achieving this objec-
tive while making sure that those
who invest in conditional access
systems are able to get a fair reward
for their investment.
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‘T am committed to the govern-
ment’s objective of ensuring that
there is a single framework for all
digital services. As the next step
toward that objective there will be a
consultative document setting out
Oftel’s proposals for extending these
rules to cover charges for access
control for interactive services.

“This will lead to a single set of
guidelines which will cover charges
for both conditional access for
digital television and access control
for interactive services. However,
given that the launch of digital
television is now only weeks away I
took the view that publication of the
guidelines for conditional access
charges would be helpful by giving
broadcasters and conditional access
providers a clear idea of what rules
will apply. I hope that this will
remove a potential stumbling block
in negotiations between broadcast-
ers and conditional access provid-
ers.

Accounting Rate System
Crisis

The ITU has released a report on
the crisis in the accounting-rate
system. The report is the product of
the Seventh Regulatory Colloquium
of the ITU, which was held in
Geneva last December. Participants
in the Colloquium included; tele-
communications regulators, policy
makers and telecommunications
industry executives, Neil McMillan,
chairman-designate of the forthcom-
ing World Telecommunications
Policy Forum, and T. Matsudaira,
Chairman of Study Group 3 of the
ITU Standardization Sector and
ITU top officials.

The Colloquium’s main conclusion
is that the accounting-rate system,
and the level of accounting rates, is
not the real problem. The real
problem is the lack of telecommun-
ications development in many
countries, due to such causes as
inadequate investment, inefficient
pricing policies, monopolistic indus-
try structures and a lack of clear and
effective national regulation.

To address these underlying
problems, the Colloquium suggested

five measures, for consideration by
the Second Policy Forum and the
Second World Development Confer-
ence in Malta. These measures relate
to investment and telecommunica-
tion development, national pricing
policies, the ‘new modes of operation’
the role of the national regulator, and
transition issues. The Colloquium
also proposed several specific tasks
that the ITU could perform including
the creation of a ‘one-stop shop’ for
funding of network development,
which would help countries apply for
concessionary and commercial
funding available for such develop-
ment, as well as offering technical
advice and training.

In the past, the Regulatory
Colloquium has dealt with subjects
such as regulatory structures,
universal service, global mobile
personal communications systems,
interconnection, the impact of the
WTO trade agreements, and tele-
communications convergence. In
each case, it has sought to develop
straightforward analyses and
practical recommendations on how
such matters should be addressed in
an era of telecommunications
deregulation. Both the Chairman’s
Report of the Seventh Colloquium
and previous reports are available
on the Internet via the ITU Home
Page (http:/www.itu.int/itudoc/osg/

collog.html).
In addition, a much more detailed

Briefing Report, prepared by
Michael Tyler of the United King-
dom as a basis for discussion, is
available for sale in English, French
and Spanish.

World First for BT
OnePhone

The UK is set to become the first
place in the world to benefit from a
breakthrough in telephone technol-
ogy which merges a GSM mobile
handset with the domestic phone,
using a single number.

BT’s OnePhone service will go on
sale to the public later this year
following the successful development
of a version for business.

While in the home, the BT
OnePhonelogs on to the fixed
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telephone network, acting as a high
quality digital cordless phone. But
once outside its 300 m range, it
switches to a GSM mobile network to
become a fully-functional cellular
telephone.

Customers can have a new single
number which reaches the BT
OnePhone regardless of whether it is
in home or mobile mode.

Eric Guilloteau, General Manager
of BT Mobility Solutions, said:
‘OnePhone is a mould-breaker which
will transform the way we communi-
cate.’

The integration of fixed and mobile
telecommunications is one of the most
important recent industry develop-
ments and BT’s announcement gives
the United Kingdom a dramatic lead
over the rest of the world.

Scientists from BT’s research
laboratories have been working with
the Swedish company Ericsson to
develop the technology.

BT announced business trials for
BT OnePhone in June 1997 at its
own sites in Heathrow, London,
Leeds and Hemel Hempstead.
Following the success of these it has
supplied the product for use in a
number of large corporations.

The early success of the business
service has enabled BT to develop a
residential version more rapidly.

Over time, the BT OnePhone
service will be developed to offer new
services such as access to e-mail, fax
and the Internet.

BiB Progress on EC Approval

BT has confirmed that it has given
undertakings to meet the concerns of
the European Commission (EC) in
approving the formation of British
Interactive Broadcasting (BiB).

Rupert Gavin, managing director
of BT’s Consumer Division, said: ‘We
believe the way is now clear for BiB to
go ahead, including BT’s participation
in this venture. BiB will be a major
step forward for the UK and will help
bring interactive TV services to
millions of viewers of digital televi-
sion, starting later this year.’

BiB, a joint venture between BT,
BSkyB, Midland Bank and
Matsushita Electric, was formed to
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provide a digital interactive TV
platform over which content providers
will he able to offer a range of interac-
tive applications. These include home
shopping and banking, education,
games, internet and e-mail services.

As part of the approval package
proposed by BiB and its shareholders
to meet the Commission’s concerns,
third parties would have access to
the BiB-subsidised set-top boxes and
the software needed to create and
run interactive services.

This was anticipated, and the
detail of the proposal has now been
worked out and provided to the
Commission.

Also within the approval package
is a proposal from BT to divest itself
of its broadband cable TV interests in
Westminster and Milton Keynes. The
EC considers that BT’s control of the
existing broadband delivery mecha-
nism in these areas raises competi-
tion issues in the light of BT’s
participation in BiB.

In the divestment of its broadband
cable interests, BT will ensure a
seamless transfer of customers to
new operators.

Rupert Gavin said: “This is great
news for the UK and BT. BiB is a
world first which will bring the UK to
the forefront of the information age
and enable digital TV viewers to enjoy
the benefits of the information society.

New Multimedia
Opportunities For BT

BT has welcomed the Government’s
intention to lift the restrictions on
national telecommunications compa-
nies providing broadcast services to
homes over their networks.

Bill Cockburn, Group Managing
Director of BT UK, said: ‘Customers
of the new multimedia services will
reap the same benefits of competition
as telecommunications customers.

‘With terrestrial, satellite, cable
and interactive TV due to go digital
this year, it is increasingly important
that outdated regulatory restrictions
are not allowed to slow down or
distort the development of the UK
information society.

Bill Cockburn said that BT
particularly welcomed the clarifica-
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tion that broadcast services delivered
over the Internet would not be
considered as breaching the current
restrictions.

He added: ‘These kinds of services
were never envisaged when the
original broadcast ban was intro-
duced, which shows the danger of
trying to regulate by artificial restric-
tions on services and technologies.

‘BT will now be better able to plan
for the implementation of multimedia
services to the home with the
certainty that from 2001 any broad-
cast element to these services will no
longer be prohibited.’

Telephone Users Shop
Around

More telephone users are reaping the
benefit of competition in the tele-
communications market, according to
new data published by Oftel.

More than 750 000 householders
chose telecommunications companies
other than BT for their telephone
lines last year, doubling the number
of households with non-BT telephone
lines in the last two years.

BT’s share of the market for
households has dropped by 3% over
12 months from its 91% share.

David Edmonds, Director General
of Telecommunications, said, ‘These
figures show competition is developing
well in the UK. Domestic telephone
users are now taking advantage of the
choice of telephone companies
competing for their custom.’

notes and
comments

The next edition of this Journal will
coincide with the FITCE Congress
being held, this year, in London.
Papers from this congress will be
published in the summer edition of
the Journal which will, as a conse-
quence contain significantly more
than the normal number of pages.

For this edition only, Telecommun-
ications Engineering: A Structured
Information Programme will not be
published as a supplement to the
Journal. It will, however, return in
the Autumn.
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37th European Telecommunications Congress
k Institute of Education, London, 24-28 August 1998

‘Diverging Roles in a Converging Marketplace’

Telecommunications is converging with computing and broadcasting, opening new opportunities both for
traditional operators and new arrivals. By the time of the Congress, the European telecommunications
market will have been open for eight months to new entrants from all industries. The Congress will include
|l papers exploring the technical and commercial opportunities that this situation offers.

The programme includes keynote speakers, a round table discussion and papers divided into 14 sessions:
| The Market Place, The New Order, Working Across Boundaries, Managing Across Networks, Intelligent
Network Services, Mobility, Tools for Management, IN Management, The Broadband Platform, Broadband
Access, Internet Opportunities, Applications, Futures, and Into the Millennium. Technical visits, a cultural
programme and partners programme are also included.

' Further information, including details about how to register for the Congress, is available from national
FITCE associations, the FITCE'98 Web site http://www.btwebworld.com/fitce98/ or the Congress organising
office, BT Conference Unit on +44 181 477 2842.
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( IBTE London Colloquium
30 October 1998

CALL FOR PAPERS

‘Emerging Telecommunications Core Network
Technologies’

Papers are invited for the above IBTE Colloquium. The colloquium will focus on the core transport network (as
opposed to local access technologies).

Authors are requested to submit an abstract of 200-400 words to Paul Nichols, IBTE Office, Post Point G012,
8-10 Gresham Street, London EC2V 7TAG; Telephone: 0171 356 8022; Facsimile: 0171 356 7942;

e-mail: paul.e.nichols@bt.com. The deadline for submissions is 1 July 1998. The submission should include the
author’s name, affiliation, address, telephone and facsimile numbers, and electronic mail address.

Tickets (including proceedings and light refreshments) are free to IBTE Members. For all others, tickets are £50
each (by cheque payable to ‘IBTE’).

For bookings and further information, contact the IBTE Office, Post Point G012, 8-10 Gresham Street, London
EC2V 7TAG; Tel: 0171 356 8008; Fax: 0171 356 7942; E-mail: london_colloquium@ibte.org. In all communications,
kIBTE Members should quote their membership numbers. /
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