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Interactive Digital Television
A Systems Overview

John V Panter

ICL Fellow Emeritus

Abstract

1999 has.seen the introduction of a number of digital television services in the UK, delivered by
satellite, terrestrial broadcast, and cable. Whilst initially restricted to television programming,
pay per view movies, and an electronic program guide, all these systems plan to provide a wealth
of interactive services via the television set that have until now required a personal computer.
These interactive services will include electronic mail and electronic commerce as well as access to
the Internet World Wide Web, and will also evolve to provide a unique range of new services that
combine the attributes of television and interactive services.

This paper provides a background to interactive digital television and the technologies involved.
It then goes on to provide an overview of the systems which are being developed to deliver these
services. This involves the integration of systems from the broadcast and IT industries, an example
of where digital technologies are forcing a convergence between two industries.

Introduction

In the UK, during 1999, we have seen the intro-
duction of digital television services; delivered
by satellite, terrestrial broadcast, and cable. Initially
these services delivered television channels, pay
per view movies, and an electronic program
guide. However, all the service operators plan
to introduce a range of interactive services. Many
of these services will be familiar to personal
computer users who access the Internet through an
Internet Service Provider (ISP), but new services
will also be provided which combine the
characteristics of television and interactive services.

The original stimulus for the introduction of
digital television was the more efficient use of
bandwidth. This was essential for terrestrial
broadcasting, where the demands on the electro-
magnetic spectrum had become critical. It was
becoming necessary to release bandwidth for
purposes other than the broadcast of entertainment,
and is the motivation behind recent announce-
ments about the timing of the switch-off of
analogue services.

At the same time there was a growing demand

to broadcast more entertainment channels, and
to provide better quality audio/visual content.
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This is easier to achieve with digital technologies.
Although the current digital services will not
incorporate high definition television, the quality
of the sound and pictures will still be better than
in the analogue services.

As a result of these demands, in Europe the
broadcasters and consumer electronics manufac-
turers came together as the Digital Video Broad-
casting (DVB) group to agree a set of standards.
Similar groupings occurred in the US and, as
usual, a different set of standards have emerged.
This paper will concentrate on the European
standards.

In parallel with the above activities of the broad-
casters, the Internet phenomenon has swept the
world. This has been linked with many initia-
tives and strategies, grouped under the general
banner of the Information Society. The initial
concern was that these services were restricted
to those who owned a personal computer and
that, therefore, many would be disenfranchised
from this information revolution. However, with
the ongoing march of technology, there is now
talk of accessing these services from a growing
range of products.



The obvious target was to offer access to Internet
services through the television set. There is a 98%
penetration of television sets in UK households
and, therefore, an opportunity to link many new
users to the Information Society. This is achievable
in conjunction with the introduction of digital
television.

However, a television is a very different platform
to a personal computer, particularly with respect
to the display characteristics and the manner in
which it is used. The TV viewer behaves very
differently from the personal computer user.
These differences need to be taken into consid-
eration when designing an interactive television
system, particularly in regard to the design and
presentation of the interactive content. This
paper tries to indicate these problems and how
systems are being designed to solve them.

The subject matter in interactive digital television
is very wide in scope. It has therefore been
necessary in this paper to over simplify grossly
the details of the technology in order to explain
the basic principles.

What is Interactive Digital Television?

Before looking at the technology it is necessary
to ensure that the reader has an appreciation of
what Interactive Digital Television is from a
user perspective.

Digital Television

The transmission of digital television is by
digitally encoded signals. MPEG-2 has been
universally adopted as the standard for the
encoding of digital television broadcasts. This
is obviously transparent to the end user, except
for the fact that it requires a Set Top Box (STB) to
connect to the service. Eventually the STB will
become integrated with the television, at least in
the case of terrestrial digital broadcasts, but, for
the present, a STB is required to receive the
digital signals and convert them to the analogue
form required by the television set input.

There will be some improvement of picture and
sound quality, but otherwise the major differ-
ences that the user will notice are:

¢ Thenumber of television and audio channels
available. This could be in the range of 30 to

100 channels dependant on the broadcaster
and the subscription paid by the end user

e Theavailability of pay per view (PPV) events,
particularly movies. These may be individual
events requiring the user to book through the
broadcaster, but increasingly the events will
be impulsively bought through the Electronic
Program Guide (EPG), with the charges
being automatically added to the monthly bill.
There will also be near video on demand
services, where a small set of movies are
continually broadcast at short intervals to
allow the end user to select when the movie
is viewed

* An Electronic Program Guide. This is an
interactive application that runs in the STB.
In its basic form it provides the user with
information about all the programs being
broadcast, and the ability to select immediately
the program they want. The information
presented is normally in the form of what is
on now and on next, as well as what will be
broadcast over the next few days. For pay
per view programs, the EPG supplies details
of the movie or event, as well as the ability to
buy the event. In more sophisticated forms
the EPG can provide more functionality, such
as allowing the user to select which programs
they want to watch over a period of time, and
then providing a reminder when the event is
about to be broadcast.

Interactive Services via the TV Screen

The EPG is an example of an interactive service
that runs entirely within the STB, using data that
is provided as part of the MPEG-2 broadcast
stream. This same principle can be used for other
interactive services, but they are limited in scope
and restricted by the amount of data that can be
continuously broadcast over the MPEG-2
streams. This issue is discussed in more detail
below.

The real requirement for interactive services is a
bi-directional communications connection
between the STB and the delivery systems. This
is why for satellite and terrestrial digital broad-
casts the end user is requested to connect the STB
to their telephone line. This is not required for
cable connections, since the requirement is met
from bandwidth on the cable connection itself,
leaving the telephone connection untouched.
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With this “secondary” bi-directional connection,
the way is open for true interactivity, limited only
by the bandwidth available. Under these condi-
tions the user will be offered a range of interac-
tive services such as:

* E-mail, although this may be with less
functionality than is normally available with
personal computer connections

* A range of services that have been designed
for the medium. These will normally be
derived from the Web service of a content
provider, but with a “look and feel” that is
matched to the television environment. These
services will often be structured so that they
can easily be navigated from the User interface.
The range of applications offered is potentially
endless, but most will include:

o E-commerce applications within the
service list, providing such things as home
shopping and home banking

o News services

o Thematic news and information services
such as sport, entertainment, travel, etc.

o On-line games

o Bulletin board and chat environments

* Internet World Wide Web access.

In many instances it will also be possible to
continue watching the television channel whilst
using the interactive service.

Enhanced Television

With the ability to broadcast data within the
audio/video streams, and bi-directional data
communication over the “secondary” connec-
tion, the door is open to a wide range of new
applications. Some of the possibilities are:

* Providing the ability to select different camera
angles at sports events

e Displaying advertisements from which the
user can follow through for more information,
or even buy

¢ Ability to display additional information
associated with the television event

¢ Complementing educational programs with
additional material

* Ability to vote on-line in real time.

The services will be further enhanced when video

material can be broadcast to complement inter-
active services. This will be a major application
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once true video on demand systems become
available, particularly for educational and
instructional applications.

The Delivery of Digital Television

Since broadcasters were building the systems,
it was natural that they should design them
as an evolution of their analogue systems. This
approach is also mandated by the commercial
agreements between the film studios and televi-
sion program providers, who insist on the use of
conditional access systems originally designed
for the analogue systems. Whilst this has dictated
less than ideal architectural solutions for inter-
active digital television, it has had the benefit that
digital television can be launched ahead of the
availability of interactive services.

This section of the paper looks at the basic tech-
nology for the delivery of digital television.

Standards

As previously stated, the industry came together
to agree on the standards to be used for digital
television. In Europe, this grouping was the
DVB group, which has used existing standards
where possible, and has released many of its
documents through ETS]I, the European Telecom-
munications Standards Institute.

One of the first fundamental decisions taken was
the selection of MPEG-2 as the coding of video
and audio, and the creation of program streams.
However, the MPEG-2 standard is too generic
and too wide in scope, and DVB therefore
provided details on how the standard should be
used. As well as defining the standards for video
and audio streams, it has also included the broad-
cast transmission of data streams. This latter
covers application areas such as data piping, data
streaming, multi-protocol encapsulation, and
data carousels. A subset of DSM-CC from the
MPEG standards is defined for layers 2 and 3 of
the protocol stack.

Other parts of the DVB work covered the techni-
cal specifications of the baseband transmission
system; for the broadcast of MPEG-2 transport
streams over satellite, terrestrial broadcast,
microwave, and cable systems, including the use
of telecommunications networks such as PDH,
SDH, and ATM to distribute the baseband signals.



Most service providers already have a Subscriber
Management System (SMS) that they are un-
willing to throw away, and Conditional Access
Systems (CAS) tend to be closely guarded secrets
by the companies that own the technology.
Therefore DVB decided not to standardise on the
SMS or the Subscriber Authorisation System
(SAS) that encrypts and delivers code words that
enable the descrambler in the STB. However, in
order to allow content material to be supplied
across multiple systems they defined the
common scrambling algorithm, and a common
interface which can be used by the different
conditional access systems. The latter includes
an interface to the smart card used by conditional
access systems.

Even in the basic forms of digital television there
is the need for some interaction between the user
and the delivery system. DVB have therefore
specified the lower layers of the ISO model for
the use of PSTN, ISDN, and cable networks.

The Principles of Operation

The following is a simplified description of the
basic principles behind the delivery of digital tel-
evision.

The Efficient use of Bandwidth

In Europe the bandwidth used for the transmission
of television services is S8MHz. For analogue
services this is used for the transmission of a
single television channel. However, digital tel-
evision uses Quadrature Amplitude Modulation
(QAM) with forward error correction, and with
64QAM (where the modulation provides 64
uniquely identifiable states) it is possible to trans-
mit 38Mbits per second over this single SMHz
channel, normally referred to as a multiplex.
With MPEG-2 encoding, good quality television
pictures can be transmitted at around 3.6 to 4.0
Mb/s. In crude terms, therefore, there is a ten-
fold increase in the use of the bandwidth. How-
ever, in practice the situation is more complex,
with the MPEG-2 stream containing not only
television channels, but audio channels and data
streams as will be described below.

In the UK, the Government has released six
multiplexes for use by terrestrial digital televi-
sion broadcasting. Satellites usually provide a
number of 33MHz transponders, each therefore

capable of delivering four multiplexes. Cable
systems usually use bandwidth up to 550MHz
for analogue transmissions, but modern net-
works are capable of working to 750MHz or
above, and therefore have the capacity of provid-
ing many multiplexes.

In the near future it is expected that the technology
will move to 256QAM modulation, providing
another 4-fold increase in the use of available
bandwidth.

Structure of the Transport Stream

MPEG-2 defines the concept of program and
transport streams. A program stream is normally
associated with a single television channel, or
movie, or individual service. It is a single data
stream made up by multiplexing any combination
of elementary component streams: video, audio
and data. All components in a program stream
therefore have a common time base. A transport
stream is the basic data stream transmitted over
the multiplex, and is constructed by multiplexing
together all the elementary component streams
associated with the services. This can include
program streams, which will be incorporated into
the transport stream as individual component
streams.

This provides the mechanism for carrying a
number of services and data streams over a
single multiplex, as is illustrated in Figure 1.

The detailed manner in which transport streams
are constructed is illustrated in Figure 2. Each
elementary data stream is packetised into PES
packets, with the header containing a description
of the data and the number of bytes in the packet.
The transport stream is constructed by
multiplexing the elementary data streams,
whether provided individually or as part of the
program streams. The transport stream is itself
packetised, the payload being the PES packets
of the elementary streams. Since the size of a
transport stream packet is 188 bytes, including
the header, a number of packets will be required
to deliver each PES packet. The transport stream
packets that carry the PES packets associated
with a particular elementary stream are given a
unique Packet Identifier (PID) in their header.
This allows the STB to identify and extract the
necessary packets to reconstruct a particular
elementary stream.
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network terrestrial or cable or satellite
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Figure 1: Carrying Multiple Services in a Digital Television Service
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Figure 2: The Structure of the Transport Stream
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Controlling the Transport Streams—PSI and Sl
From the above, it can be seen that the transport
streams can carry a bewildering set of elementary
data streams that the STB must decipher before
being able to display the service on the TV set. This
is achieved in the MPEG-2 specification by the use
of Program Specific Information (PSI), a set of
tables that are themselves transmitted as elemen-
tary streams in the transport stream, with pre-
determined PIDs. These tables allow the STB to
identify the PIDs of the elementary streams associ-
ated with the requested service, and obtain infor-
mation necessary to demultiplex the transport
stream and successfully regenerate the transmitted
program.

at a time, the PAT and SMT tables contain infor-
mation about all the services on all transport
streams. The service_id is the key identifier when
using the tables, as it is throughout the whole
system. When locating a service, the SDT pro-
vides information about the type and descrip-
tion of the service, and the PAT gives the PID of
the PMT which contains details of the PIDs for
the elementary streams of the service. If the serv-
ice is located on the same transport stream, the
STB can now extract the necessary data streams.
If the service is not located on the transport
stream, the transport stream that contains the
service can be obtained from the PAT or SDT, and
the location of the NIT can be obtained from the

PID Table

Key Functions

0x0000 PAT Program Association Table

0x0001 CAT Conditional Access Table

Assigned by PAT
Assigned by PAT

PMT Program Map Table
NIT Network Information Table

0x0011 SDT Service Description Table
0x0012 EIT Event Information Table
0x0014 TDT Time and Date Table

PID of NIT
PID of PMT associated with each service_id

PIDs for EMM and ECM streams
Private CA information

PIDs of elementary streams for each service_id

List of transport stream_ids in network, with
tuning information

List of all service_ids associated with each

transport stream_id in the network

Provides associated service type and description

for each service together with flag if EIT info available

Information about events and programs within service
Continually updated time and date

Figure 3: The Mandatory PSI and SI Tables

For digital television it was necessary to define
additional information about the services and
events being broadcast. DVB therefore defined
a set of Service Information (SI) tables that
complemented the MPEG-2 PSI tables. Whilst
DVB defined a mandatory set of tables and
associated contents, it is also possible for systems
designers to extend the contents of these tables
with private Sl information. This latter tends to
be confidential proprietary information as it is
used to provide additional system functionality
for service and market differentiation.

The key functions of the PSI and SI tables are
given in Figure 3, all but the PMT and NIT being
on predefined PIDs. Remembering that the STB
can normally only tune to one transport stream

PAT, which then gives details of the transport
stream, including the details of how the STB can
tune to that multiplex. This basic operation is
illustrated in Figure 4.

The CAT table provides information used by the
conditional access system in the STB. In particular
it provides the PIDs of the ECM and EMM data
streams. The use of these data streams is ex-
plained in the section on conditional access.

The DSM-CC Carousel

A key requirement of digital television systems
is the ability to deliver a broadcast data stream
for use by applications in the STB. Since memory
in the STB is usually restricted, it is necessary to
maintain a continuous repetitive transmission of
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Figure 5: The DSM-CC Data Carousel
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this data. This is achieved by using a carousel.
The carousel can be loaded with a set of data files,
which can then be played out continuously in a
predefined sequence. The data structures are
loaded into the cargusel in the group, module,
and data block structure illustrated in Figure 5.

The data is transmitted using Digital Storage
Media Command and Control (DSM-CC)
standard protocols. These DSM-CC protocols
were defined to manage the transmission of
MPEG bitstreams between a server and a client.
It provides service and session management
layers. Itis not intended to explain this complex
set of protocols in this paper. Details can be found
in [ISO 13818-6, 1994]. Again the information
required to control the stream is contained in data
structures that are transmitted as part of the
bitstream.

The basic operation of the carousel is illustrated
in Figure 5. The presence of a DSM-CC trans-
action is identified in the data broadcast
descriptors in the SDT and EIT SI tables. These
will point to a stream of DSM-CC data, and the
transaction_id of a Download-Info-Indication
(DII) message within that stream. The DII then
gives details of the data blocks associated
with the carousel in the order in which they
are to be extracted. All carouselled data is trans-
ported in fixed size data blocks, a number of
which make up a data module. This would typi-
cally represent a file for instance. A number of
these modules can then be associated together
to form a group, which is the basic structure
of data held on a single layer carousel. More
complex structures can be handled by a two-layer
carousel, which has the concept of a super group,
containing a number of groups.

A number of carousels can be defined in the sys-
tem. The performance of the carousel is depend-
ent on the bandwidth allocated in the transport
stream, and the volume of data. Too much data,
or too little bandwidth, will adversely affect the
latency of the data and lead to poor perceived
performance by the viewer, unless it is possible
to cache all the data in the STB.

DSM-CC protocols can also be used to commu-
nicate other data structures to a STB. One appli-
cation used by some systems is to encapsulate

another protocol, particularly Internet Protocol
(IP). This allows the sending of data to a par-
ticular STB over the broadcast system.

An Architecture for Digital Television

A generic architecture for the delivery of digital
television services is illustrated in Figure 6. It
covers all the major delivery systems; satellite,
terrestrial and cable, but is greatly simplified to
facilitate the explanation of the principles. The
expansion of the functionality of some of the
subsystems within this architecture are shown in
Figure 7.

The sources of content will be multifarious (tel-
evision channels, music channels, films, etc.), and
delivered to the system in many different forms.
In some instances it will be necessary to encode
this content into MPEG-2 format. This is discussed
in more detail below. The MPEG-2 encoded
content is taken as elementary streams into a
multiplexor, which assembles them into the trans-
port streams. Where the content is protected by
conditional access, the data in the elementary
streams is scrambled before being passed to the
multiplexor. The transport streams are then
transmitted to the broadcast equipment, where
they are first modulated using QAM technology.
In practice the system is usually more complex
than this, transport streams being taken from a
main play-out centre via a high bandwidth com-
munications link to a number of local broadcast
centres, which may have local content injected
through additional multiplex equipment located
in the local broadcast centre.

The STB contains the technology to tune into a
transport stream and extract the elementary
streams for the selected service. These streams
are then decoded and converted into the audio/
video signals required to connect into a conven-
tional television set. If the digital stream has been
scrambled, the conditional access system is used
to determine whether the end user has the right
to access the content, and descramble the signal
before decoding the stream. The STB is currently
specific to the service provider and the method
of broadcasting the service, but in the future we
can expect to see some of the functionality re-
quired to receive digital television integrated into
the television set.
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Since all broadcast delivery systems are subject
to noise being present, it is necessary to apply
forward error correction to the data stream. The
transport streams therefore incorporate tech-
niques such as Reed-Solomon codes to allow the
STB to recover the data.

The other subsystems shown Figures 6 & 7 are
then used to control this main data flow of con-
tent. The following paragraphs give an overview
of their role in the Architecture. A more detailed
explanation of their operation is given in later
sections.

The basic function of the scheduler is to allocate
bandwidth in a transport stream for each service,
this bandwidth being allocated for a specific
duration. For turnaround television channels this
allocation will be for as long as the service is
broadcast, but for services such as Near Video
On Demand (NVOD) it is necessary to schedule
every showing of the event.

The scheduler also allocates a product identity,
service_id, for each channel or event to be broad-
cast in the service, which is used by the Subscriber
Management System (SMS) and Conditional
Access System (CAS) to control the entitlement
of end users to watch particular channels and
events. It is also embedded in the EPG data so
that when the subscriber selects to watch a
particular program, the STB has the key to ac-
cess the SI data required to extract the program
stream.

The scheduler and CA systems also work together
with the broadcast control system. This latter
creates the PSI and SI tables, which are output as
elementary streams to the multiplexor, and
controls the playout of the services. The EIT
table will include some or all of the EPG data,
although some systems will use carousels. The
content suppliers or a program listings agency
provide the EPG data. This data is normally man-
aged through the scheduler, since the data must
be synchronised with the broadcast playout.

Whilst a basic digital television service only re-
quires the transport streams broadcast to the STB,
most systems are providing services that require
areturn communications path from the STB. One
example is the “on-line” impulse buying of a PPV
event. Once the event has been bought and
watched, a data record must be sent from the STB

10

to the SMS in order to bill the end user. For satel-
lite and terrestrial broadcast systems, this is
usually by modem connection through the end
users telephone connection. For cable customers,
this is handled through a separate functional
connection on the same cable connection as the
broadcast signal.

The only way the system could work without this
return path for basic digital television services is
for the subscriber to call the service provider by
telephone and request to watch a particular event.
The service provider can then send the entitlement
to watch the event to the STB through the CA
system, and initiate the charge to the subscrib-
er’s bill. This is exactly how most analogue PPV
systems operate today.

The Set Top Box (STB)

In its basic form, the function of the STB is to tune
into the multiplex and extract the elementary
MPEG streams for the selected program, and then
decode the streams into video and audio signals
that can be seen and heard on a conventional
television set. The processing and memory
requirements for the basic functions are quite
modest, and can be achieved with a low cost
solution.

Another key function is to control the access
to the programs. Whilst the major television
channels from the BBC are “free to air”, all
other material must be paid for in monthly
subscriptions or on a pay per view basis. The
conditional access system used to manage the
access to the programs is described in detail
below. The process involves the use of a smart
card in the STB. Without this card the STB is
often inoperable, and certainly would not be
capable of decoding anything other than “free
to air” television channels. There are also
conditions laid down by some film studios
to apply copy protection mechanisms.

User control over the STB functionality is nor-
mally provided by a remote control, using infra
red (IR) to communicate with the STB. Basic
operations are usually also provided on the front
panel of the STB.

The other key function of the STB is to provide
an electronic program guide.
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The software in the STB is complex and will re-
quire modifications and enhancements over time.
Most STBs therefore have a minimal set of em-
bedded code that controls the downloading of
the software from a data stream in one of the
transport streams.

The Electronic Program Guide (EPG)

The EPG is a key application provided by all
digital television services. It not only provides
information about what is on now and on next,
but also provides full details of all programs and
services that will be broadcast over the next few
days. Often this will include subsidiary infor-
mation about the program or event. The amount
and depth of data available is dependent on the
amount of bandwidth that can be spared in the
broadcast transport streams, and the amount of
caching available in the STB. The minimum now
and next information of all programs must be
included in the EIT table on every multiplex, but
if a rich amount of information is required for all
programs and events to be broadcast over the
coming week, it is likely to be broadcast from
carousels and would need most of a multiplex
unless a significant amount of caching was avail-
able in the STB in order to reduce latency.

The EPG not only provides information about the
programs, but is also used as a prime navigation
tool through the services. With the very large
number of channels and events that will be broad-
cast, it is necessary to provide user-friendly
methods of finding and accessing the programs.
This is achieved using the remote control and
navigational help built into the EPG. More so-
phisticated EPG programs provide the ability to
set up viewing requirements for several days to
come, and a system to alert the viewer that a
selection is about to start.

Conditional Access

The overall system design of any subscription
television service is dominated by the security
systems required to prevent unauthorised access
to the system and the broadcast content. Since
this is a running battle between the systems
designers and the hackers, much of the detail is
kept secret. The key systems are housed in
secure rooms, and only those who really need to
know are in possession of all the details. This
section can therefore only describe the basic
mechanisms that are in the public domain.

The MPEG-2 elementary streams are scrambled
using a common scrambling algorithm defined
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Figure 8: The Basics of Conditional Access
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by DVB. It is therefore necessary for the STB to
have a control word with which to descramble
the stream before it can be decoded into the
audio and video signals required by the televi-
sion. The function of the CAS is to manage the
scrambling of the elementary streams and the
passing of the unscrambling key to specific STBs.
This overall process is illustrated in Figure 8.

The system makes use of the Entitlement Control
Message (ECM) and the Entitlement Manage-
ment Message (EMM) specified in the MPEG
standards, although much of the content of these
messages remains private and secret.

The ECM contains specific CA information about
the scrambling of the program stream. The ECM
is broadcast on its own PID synchronously with
the program it refers to. The ECM is repetitively
broadcast during the program, and the condi-
tional access content is often dynamic in nature.

EMMs are also broadcast, but are addressed to a
specific STB or smart card. The SMS knows the
STB or smart card identity, and can therefore send
an EMM to a particular customer through the
SAS in the CAS. EMM’s can be used to send
information and control a number of functions
in the STB, for instance when to send informa-
tion back about the viewing of PPV events, and
where to send it. The EMM is also used to send
the STB an entitlement to watch a particular pro-
gram or service, referenced by the service_id.

When the viewer requests to watch a channel or
programme that has been scrambled, the STB
checks to see whether an entitlement is available
for that particular service_id. If itis available the
STB will use the SI tables to find the ECM for

that service_id, and the information from the
entitlement and ECM is sufficient to enable the
descrambler.

Content Sources

The content will be supplied from a number of
sources, as described in the following sections.

¢ Turnaround television and radio channels
that are supplied by third party media
companies. These may be delivered via
cable, terrestrial broadcast, or satellite. The
service provider does not change this content,
but schedules it into a transport stream.

¢ Near Video on Demand (NVOD) events that
are played out from servers within the
playout system under the control of the
scheduler and broadcast control system. The
film material is usually delivered on tape and
will need to be encoded into MPEG-2 before
being loaded onto the delivery servers. These
processes are controlled through the asset
manager in the content control system. See
Figure 7.

In analogue systems, bandwidth restrictions
mean that films and any other PPV events
have to be broadcast at specific scheduled
times. With NVOD the user is given more
choice about when he watches a program.
The availability of many video channels
means that a number can be dedicated to the
repetitive showing of events. For “block-
buster” films, several channels can be allo-
cated to a single film, thus allowing a show-
ing to start every 15 minutes or so. This is
illustrated below in Figure 9.

gap
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stream n showing 1 showing 5 l D::> time
stream n+1 showing 2 | | showing 6 l overtime
T period
-~
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Figure 9: The Playout of a Single Film using NVOD
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* Details of turnaround channel programmes
are received from listings agencies, which are
used as raw EPG data. Information about the
films and PPV events is provided by the con-
tent providers, and again fed into the EPG
data files that are managed through the con-
tent management system.

Adding Interactive Services

In the above we have seen how a basic digital
television service works. As described, this is a
natural evolution from the analogue broadcast
systems providing subscription and PPV services.
We shall now consider how interactive services
can be added to the system.

Client-side Applications

With suitable processing and memory resources
in the STB, it is possible to download software
and data for a specific application when that
service is selected by the user. This can then use
additional data broadcast on carousels, or different
elementary streams, to give a range of interactive
services, albeit the interactivity is at the client
level in the STB. In this way it is relatively
simple to provide services such as the selection
of different camera angles at sports events, and
the real-time provision of information about the
event, all selected by the viewer.

In order to provide more sophisticated client-side
applications it is necessary to find efficient ways
of handling the programmatic and display
rendering services in the STB. This has led to the
development of STB middleware such as
OpenTV. These protocols reduce the bandwidth
requirements and the processing and memory
requirements in the STB.

This method is mainly used where there are
restrictions on the use of a reverse channel, for
instance where the STB needs to make a dial-up
call on the users telephone service. This is
currently the case with the satellite and terrestrial
broadcast of digital television. The applications
operate mainly within the STB, and only require
connection to the servers when a transaction is
required such as completing an e-commerce
(shopping) transaction.
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The number and scope of applications that can
be offered in the service are restricted by the
broadcast bandwidth that can be allocated.

Server-side Applications

Client-side applications will always be restricted
by the bandwidth requirements and by the
specific characteristics of the middleware. In
particular these characteristics make it difficult
to provide access to services such as the Internet
World Wide Web. It also makes demands on
the content providers to conform to a specific
set of applications that are very different from
their Internet activities.

The answer to this is to provide a fully integrated
set of server-side applications and functions
through a bi-directional communications path.
This “secondary” communications path will be
called the return path for the remainder of this
paper. The return path could be through a dial-
up telephone connection, although this is
problematical for a television environment.
Whilst users accept the need to connect a PC
through a modem on their telephone service, it
is less acceptable for a television service. This is
one major advantage that a cable system has over
the other service providers; the return path can
be provided over the same cable that is providing
the broadcast service.

Using such a return path, a full interactive
environment can be added to the digital televi-
sion system as shown in Figure 10. This system
can provide a full service as would be expected
from an ISP; e-mail, hosted applications and serv-
ices, and a portal to the Internet. The main re-
quirement is that the STB can support an HTML
browser.

This type of system has many advantages over a
client-side only system, and can still provide the
same class of client-side applications if required.
Where there is a permanent connection to the
Interactive Service System it is possible to have a
richer set of functions in support of the user. In
particular, the service can support a number of
personalised services to a number of named
individuals in the household. This is achieved
by a close integration with the SMS.
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Figure 10: Adding Server-side Interactive Services to a Digital Television Service

The Interactive System is essentially a combina-
tion of an ISP service and a Web server. It also
has the ability to connect to the Internet to
provide access to the World Wide Web. The
main difference for a content provider is that for
the best display on the television screen, their
HTML content may need to be re-purposed.
This can be done on-line in real time by content
re-purposing machines, but at the moment these
are still rather inefficient. In practice it is better
to produce new screen templates that display
the content more advantageously on a television
screen. The system therefore needs to provide
content management services that allow content
to be re-purposed and published onto the content
servers, together with direct communications
with content providers sites to allow real time
loading of time critical data.

The Return Path

Even in the case of the basic digital television
service and client-side interactive applications,
there is a need for a return communications path
from the STB for infrequent data communica-
tions. In satellite and terrestrial systems, this is
provided by dial-up connections over the user’s
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telephone connection, using a modem in the STB.
As already stated, it is possible to make infrequent
use of this type of connection for essential trans-
fer of data, and the completion of transactions
such as for home shopping and home banking.
However, it is not a preferred method for con-
nection to a full server-side application environ-
ment in an interactive digital television system,
unless a second telephone line connection is
available in the home. Where such a connection
is made, it is managed in the same way as by any
other ISP.

This is a major advantage of the cable system.
The cable can provide a permanent connection
over a different set of frequencies, typically 2MHz
channels in the range 5 to 130MHz. There are a
number of methods in use for the purpose, but
all can be considered as providing a LAN type
connection for acommunity of STBs. The number
of STBs supported on a segment of this network
is determined by the activity level of the users,
and the bandwidth of local connection. Typically
the LAN connection provides 3Mb/s for both
downstream to STB, and upstream to the inter-
active system. The activity level of real users
in interactive digital television systems is still the
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big unknown, and will be the subject of much
measurement in the early deployment of inter-
active digital television systems.

The Additional Requirements for the Set
Top Box

Whether the STB is supporting client-side or
server-side interactive applications, there are
significant requirements over and above those
required for a basic digital television system.
This is in both processing power and memory
requirements, and represents a cost premium for
the support of interactive applications. However,
this is already becoming less of an issue with
the continuing technological cycle of increasing
capability and reducing costs.

The interactive applications also demand a
sophisticated middleware solution, which,
together with the EPG application, have been one
of the most difficult parts of the system to imple-
ment, and the cause of most of the delays in
deploying interactive digital television systems.

Where there is a restricted return path and the
need to deliver virtually all data over the broadcast
streams, designers have looked to use efficient
middleware solutions such as OpenTV. However,
this requires special applications to be written,
and content providers must work within these
templates. Where the return path is always open,
such as in cable systems, the trend is to use
middleware that handles HTML formatted
content. The STB provides a basic browser
functionality. This facilitates the use of existing
content from suppliers who run their own Web
sites, and the ability for the STB to access WWW
content on the Internet.

Some of the interactive services are difficult to
use with a simple remote control, particularly if
it is necessary to input text. Akeyboard function
is required, particularly for applications such as
e-mail. Whilst it is possible to use “on screen”
virtual keyboards, or multiple key presses such
as are used on mobile telephones, these are no
substitute for a real keyboard. We are therefore
seeing the emergence of IR linked remote keyboards
in some interactive digital television services,
synergistic with the normal habits of watching
television, where the viewer is usually some 2-3
metres away from the television screen.
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Managing Content in the System

The system as described has separate content
management systems for the linear content
typical in a broadcast environment, and the
interactive content typical of an Internet Web
service. However, it is also necessary to consider
how to integrate these systems together to pro-
vide a range of mixed systems. Some of the situ-
ations that will need to be managed are discussed
below.

¢ The ability to provide enhanced television
services, where the television service may
include an application to manage a number
of different video channels (for instance
different camera angles at a sports event), or
include access to additional information, or a
link to a Web site.

This requires “triggers” to be inserted in the
MPEG-2 streams that provide prompts to the
end user, as well as details of how to locate
the additional data. These triggers need to
be synchronised with the video stream and,
if the data is broadcast, this must also be syn-
chronised.

Some of the synchronisation issues are relaxed
if the data can be delivered over the return
path from an interactive server. In this case it
is necessary that the triggers can be inter-
preted by the STB to where the data can be
found.

If the data is accessed through the interactive
servers, then co-operative processes are
necessary between the two content manage-
ment systems. Currently this is managed by
manual processes, but in future we can expect
some of these processes to be automated.

Enhanced TV services will be produced by a
number of studios, for delivery by a number
of digital TV service operators. It is therefore
necessary to have standards. Currently there
are groups in ATVEF (Advanced Television
Enhancement Forum) and DVB working
on the necessary standards, but until they
have completed their work, a number of
proprietary systems are being used by the
service operators.
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¢ The ability to manage the insertion of adver-
tisements, whether into the broadcast video
streams, or through banners in the interactive
services.

The insertion of advertisements into video
streams is handled in much the same way as
enhanced TV. Banner advertisements are
normally delivered by an advertising server
in the interactive system, using standard Web
technology. These advertising servers are
capable of delivering banner advertisements
according to configurable business rules,
related both to the rate of delivery and to
whom they should be delivered.

* The ability to access streaming content such
as video or audio from an interactive service.
This is an enhancement of interactive content,
where the enhanced content is delivered
through the broadcast streams. Itis the inverse
of enhanced TV from a content management
perspective.

In all cases, decisions must be taken as to whether
the content should be delivered by broadcast
streams, or accessed from the interactive servers.
This is a complex question which is dependent
on the availability of broadcast bandwidth, the
bandwidth in the return path, and the caching ca-
pabilities of the STB. In general, the interactive
servers give access to more data in an applica-
tion but, if a small number of screens are very
regularly accessed, it may be worth delivering
the content over the broadcast streams.

In those systems using a dial-up return path, the
general principle is to use only the return path
when necessary. This is because it probably uses
the end user’s only telephone line. Apart from
clashes in use, it also involves telephone charges
to use the return path, and has an initial latency
associated with dial up and authentication. This
leads to virtually all content being delivered in
the broadcast streams.

The management of interactive content will
depend upon the middleware supported by the
STB. For the class of middleware (such as
OpenTV) that is orientated towards the efficient
delivery of content data over the broadcast
streams, it is likely that the content provider will
have to enter material into specially commissioned

applications. Such material is unlikely to be
obtainable directly from HTML content on a
Website.

Where the STB provides an HTML engine and
browser, it is possible to make direct use of
content produced for a Website. However, the
TV screen has different display characteristics to
a PC monitor for which most Web sites are
designed. It has lower resolution, less active area
on the screen and different colour characteristics.
Once interactive digital TV has become estab-
lished, I am sure that content providers will
design their applications to be effective in both
environments. Until then, for key services, it is
likely that the screen templates will be redesigned
for the TV environment.

A number of suppliers have designed re-
purposing proxies, which are intended to provide
real-time transformation of HTML content for
more effective display on a TV screen. However,
these systems are still somewhat limited in
their capability, and are computationally very
intense. However, they do have a place in
situations where efficient caching is possible.

Finally the system must provide all the tools
found in the content management systems of any
large interactive service provider hosting content,
such as AOL, MSN,, etc.. There must be facilities
for the off-line delivery of content to the service,
together with authoring, editorial control, staging,
and delivery of content to the live servers. It is
also necessary to provide live data feeds where
real-time updates of data content are required
such as in news and sports services. Many of
these concepts were covered in [EDWARDS and
STEELE, 1999].

Managing the Subscriber in the System

Apart from the ability to receive “free to air”
television programming from terrestrial digital
television broadcasts, all other services will be
provided on a subscription and pay per view
basis. This requires the end user to enter into
an agreement with the service provider, who
will then bill the customer on a monthly basis.
This is the role of the SMS.

In the case of the satellite and cable operators,

they have existing Subscriber Management Sys-
tems that support their current services. A key
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systems design requirement has been to use this
legacy system to manage the digital television sub-
scribers. This will allow the service operators to
manage the transition from analogue to digital
services.

The Subscriber Management System

As a minimum, the SMS must provide the fol-
lowing;:

e Setting up an account for a new subscriber
on receipt of an order

* Managing the installation of the STB, and the
provisioning of service entitlements in the
STB

* Abilling system that will handle subscriptions
and any charges for discretionary use of the
services, such as PPV events and interactive
services that may be charged on a metered
basis

* Managing the account on an ongoing basis.
This will include changes to the service as
requested by the subscriber, handling the pay-
ments, credit control, etc.

* A customer service desk for subscribers to call.
This help desk not only answers general
queries, but also handles many aspects of
account management. For subscribers, this
is the human face of the service, and it is
essential for the service operators to get this
right. A key business metric for all service
operators is the percentage of subscribers they
lose. A good customer service desk can help
minimise subscriber churn

¢ Financial systems, including reconciliation
with content providers.

In order to achieve the above, it is necessary for
the SMS to have full details of all the “products”
and services, including their price. This is used
not only to manage the entitlements of an account,
but also to provide the information to the billing
system for the charging of discretionary services.

Where the service provider supplies the STB as
part of the contract, the SMS will also provide an
asset control system.

The delivery systems are capable of collecting a
large amount of data. As a minimum there will
be general data about the use of the system
but, increasingly, data will be included about
individual user activity in the system. It will also
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be possible for the system to collect information
about users through interactive dialogue within
an application. The main uses of this data will
be:

¢ Financial—providing the data required to
bill subscribers for discretionary spend, and
to handle the commercial and financial
arrangements with content providers

* Operational—providing information on the
data traffic in the networks, and the use
being made of the equipment. This is an
essential tool for assessing performance and
service level agreements, and managing
capacity planning in a timely manner

* Marketing—providing information on the use
of services that can be used for service
planning, and eventually providing detailed
end user profiles. Information about the end
users will be used for many marketing
purposes

¢ Personalisation—the use of data to provide
personalisation of the services will be a grow-
ing trend, and is covered in more detail be-
low.

Subscriber Facilities

In the original analogue services, subscribers
had few facilities at their disposal. Any service
queries had to be handled in person, by post,
or by telephoning the help desk. However, with
the introduction of interactive digital television,
many more facilities will be available through
the service itself. Examples of the facilities
offered by the system are:

¢ Tutorials and Help—the tutorial is normally
aimed at first time users and delivered as a
broadcast stream. Help is provided as refer-
ence information which can be accessed at any
time. This can be provided within a broad-
cast stream, but is more effective if delivered
as an interactive service, particularly if access
to the files is context sensitive

¢ Electronic Program Guide
Managing multiple users of the STB. Some
systems allow a number of users within an
account to be identified in the system. This
not only provides for a more personalised
system, but allows the account holder to apply
some control over the activities of the other
users. Examples are parental control and
budgetary control over discretionary spend
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* Parental control over the use of the system

e Self-provisioning, where the user can request
and/or activate a change of service from an
on-line application

¢ On-line billing, where the account holder is
informed through the television screen that
the bill is ready and can be displayed on
demand. Provision can also be made for the
account holder to pay the bill by using a credit
or debit card if a direct debit mandate has not
been agreed.

All these facilities are aimed at improving the
service as perceived by subscribers, and have the
added benefit of reducing the load on the
customer service desk. Whilst the customer
service desk is still required, it is expensive for
the service providers to run it and reducing the
demand helps reduce costs.

The System Data Object Model

The system enhancements described above
require a more sophisticated data model than that
used in the analogue Subscriber Management
Systems. Because of the necessity to maintain the
SMS legacy, additional facilities have to be
provided by the interactive system and client-side
applications in the STB. In general the interactive
environment must mirror part of the SMS data
model, and then be extended to provide the
additional facilities associated with the registered
users on an account. This can be complicated by
having more than one STB on an account, and
having the need to track the products and
entitlements to support functions, such as self-
provisioning. This requires that the interactive
system be built around a database which encom-
passes the required system data model. This is
exemplified by the membership server in
Microsoft’s MCIS (Microsoft Commercial Internet
Server), which is deployed in a number of
systems in the UK, although Oracle also has an
equivalent system deployed in the satellite
system.

Personalising the Service

With the extended facilities being offered by
interactive digital television, it is possible to
begin to “personalise” the service. When
entering some of the services, the users will
be requested to identify themselves against the

list of registered users for that account. Where
necessary the identities will be authenticated with
PIN numbers. Knowing the identity notonly
allows controls to be applied such as parental
controls, but also allows the interactive services
to communicate with an individual known in the
system database.

Initially, the systems are likely to be simple but,
over time, they will be able to accumulate infor-
mation about the users. This information can
then be used by applications to deliver more ap-
propriate content, or to make suggestions about
content from the wealth available, which may
otherwise be difficult for the user to locate.

The Future

This paper has concentrated on describing the
basic technologies, and general systems princi-
ples being deployed for the first generation of
interactive digital television services. However,
with the experience gained from the operation
of these early systems, and the ability to deploy
even more advanced technology, it is expected
that the systems (and services they can deliver)
will develop rapidly over the next few years. In
particular, the following can be expected.

* More efficient use of broadcast bandwidth by
using 256QQAM modulation (and above), and
the availability of more multiplexes as the
analogue channels are turned off. This addi-
tional bandwidth will be used to supply more
content, not necessarily more television
channels, but more enhanced TV channels or
more choice of pay per view events, etc..

* The introduction of true Video On Demand
(VOD) services, particularly on the cable
networks which can handle the real time
control of VCR-like functions of start, stop,
pause, rewind, and fast-forward.

* Arich source of enhanced television services
will appear, incorporating increasing levels of
interactive content. Some of the key genres
exploiting the system are likely to be sport,
entertainment, and education.

¢ The emergence of a more interactive service,

where the user can control many aspects of
the overall service.
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¢ Increasing use of the interactive services for
access to information, electronic commerce,
etc..

¢ The emergence of more integrated systems.
In particular the integration of the broadcast
and interactive systems, making more use of
the return path to control the STB rather than
depending on the traditional broadcast
methods. This will provide the feedback from
the STB that is missing from the current
broadcast systems, making for a more efficient
system. This will require a rethinking of the
conditional access systems and the acceptance
of the media studios.

¢ The only other return path technologies that
provide the immediate on-line capability of
the cable system are ISDN and ADSL. They
are also both independent of the customers’
telephone service. However, it still remains
to be seen whether these technologies can be
deployed at a cost commensurate with a mass
consumer market.

Conclusions

This paper has covered the general principles
behind any interactive digital television system.
However, there are some significant differences
between the different broadcast systems (cable,
satellite, terrestrial) and their associated return
paths. In the UK, the satellite service, and to a
lesser extent the terrestrial service, has stolen a
march on the cable companies, and is making a
significant market penetration. But with all three
systems eventually being available to most
homes, there is likely to be some confusion in the
market. What happens next will very much
depend on consumer education and the popularity
of interactive services to a television audience.
There is no doubt that for the delivery of enhanced
and interactive television the cable systems have
an inbuilt advantage, but it remains to be seen
whether they can exploit this advantage in the
market place.

Glossary

CA(S) Conditional Access (System)

DSM-CC  Digital Storage Media Command and
Control
DVB Digital Video Broadcasting
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ECM Entitlement Control Message

EMM Entitlement Management Message

EPG Electronic Program Guide

ETSI European Telecommunications Standards
Institute

HTML Hyper Text Mark-up Language

P Internet Protocol

IR Infra Red

ISP Internet Service Provider

MPEG Moving Picture Experts Group

NVOD Near Video on Demand

PID Packet Identifier

PPV Pay Per View

PSI Program Specific Information

QAM Quadrature Amplitude Modulation

SAS Subscriber Authorisation System

SI Service Information

SMS Subscriber Management System

STB Set Top Box

vOD Video on Demand
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Abstract

This paper is an overview of an approach that ICL is taking in order to deliver Internet shopping
services using Microsoft Site Server 3.0 Commerce Edition. The influencing factors and the busi-
ness drivers to the approach are also presented. The approach is derived from the requirements for
reducing cost of development, reducing time to market, increasing flexibility of the user interface
and use of industry standard components. The resultant technical architecture is one that is flexible
enough to meet the needs of a variety of Internet shopping scenarios, from single shop Web sites to
shopping malls. Central to the approach is the belief that an Internet shopping solution should be
delivered to the customer as an on-going service, rather than a one-off product. Furthermore, the
solution must be able to respond to a particularly dynamic environment, in which the demand of
both business and shoppers for Internet shopping services are becoming more sophisticated all the

time.

Introduction

ICL has been building Internet shopping sites
since 1995, and in that time has provided
services to prestigious clients such as the BBC,
the Arcadia Group, Macmillan Publishers,
Rolls-Royce, Woolworths, Waitrose and
Northcliffe Publishers. ICL’s partners in deliv-
ering Internet shopping services include NatWest
Bank for payment services and Microsoft for the
technology platform. A greatdeal has been learnt
about what makes a good Internet shopping site.
This paper draws on some of these experiences,
gained from building sites using a variety of
platform technologies, to present an overview of
how to provide Internet shopping services using
Microsoft Site Server 3.0 Commerce Edition.

Businesses are turning to the Web as an alternative
sales channel for their goods and services. These
businesses can choose from a bewildering array
of inexpensive ‘off-the-shelf’ products that enable
a business to build its own commerce enabled
Web site from pre-built ‘starter shops’. The
initial cost of the licence for such products is
often low in comparison to the total cost of
ownership of the Internet shop. The total cost of
ownership includes the design of the look and
feel, integration into the existing business
processes, deployment to a live service and on-
going management of the site.
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The fast moving nature of the electronic commerce
business and the speed of change means that
many businesses cannot afford the effort needed
to keep pace with the latest developments, or to
provide on-going maintenance of a Web site. The
solution is to purchase a service that includes the
specification, implementation, deployment,
hosting and management of the site. The total cost
of ownership will be more transparent as it
should be defined in the agreement with the
service provider.

Thanks to its highly interactive nature, the Web
provides new ways of engaging the customer that
are not possible with other media. A successful
Internet shop exploits this advantage. For
example, Microsoft Site Server 3.0 Commerce
Edition has features that enable a well-constructed
Internet shop to suggest another product that the
customer may be interested in purchasing, based
on the contents of their shopping basket and the
purchase history of other shoppers. However,
there is a risk of exploiting Web technology for
its own sake, rather than keeping the needs of
the shopper as the top priority. Technical con-
sultancy provided as part of the service assists
the business in making the right technology
choices for its target market, to ensure that the
widest possible audience can use the site.
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Many businesses that are not traditionally
considered to be retailers are realising the vast
potential of the Web and looking to build Internet
shopping sites. Examples include publishing and
media businesses, schools and colleges and
government departments. Such businesses rely
even more on service led solutions that include
an element of consultancy as part of the solution
to help them understand not only the Internet,
but also how to use it to sell their products and
services using the medium. The needs of these
businesses are driving much of ICL’s activity in
the Internet shopping service business, in
addition to providing a service to the larger, more
established retailers.

Business requirements

This section presents the requirements that led
to the approach described in this paper.

Reduction of development costs

It was clear early on in the development of
bespoke Internet shopping services that there
were many requirements common from one
project to the next, and the development of a
completely bespoke solution for each customer
was unnecessarily time consuming and costly.
Re-use of a core technology platform was estab-
lished to reduce costs and time to market.

Reduction of time to market

Time to market is crucial to the development of
Web sites in general. The speed of change in Web
technology means that businesses have had to
react to the new medium very quickly. The need
to deliver a live Internet shop in six to twelve
weeks is commonplace. The development of the
group of Web sites for Northcliffe Electronic
Publishing in early 1998 demonstrated that this
could be achieved more readily by using
Microsoft Site Server instead of ICL proprietary
technology.

Use of industry standard components

Selection of a core technology platform that is
established as an industry standard has several
advantages. Others have already used the
technology, and problems are more likely to have
already been identified. A good support network
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is also likely to be available both from the
product supplier and also the wider development
community.

The platform chosen for the development of
Internet shops also needed to provide function-
ality to support a variety of other Web services.
This is important because many Web sites offer
much more than simply Internet shops; they
offer other services such as news stories, chat
areas and classified advertising services. An
example is the group of Web sites developed for
Northcliffe Electronic Publishing, referred to
earlier.

Application Flexibility

Internet shopping services offered by ICL range
from the provision of single Internet shops, such
as the BBC Shop, through Internet shopping malls
such as Buckingham Gate, to Internet business
parks such as TradeUK. This diversity in cus-
tomer needs led to the requirement for a standard
technical platform able to support a variety of
Internet shopping based applications.

Potential for Change

The need for Internet shopping Web sites to grow
was identified, as it was thought that many busi-
nesses would want to join a shopping mall as an
experiment, and move into their own Web site
once they were established. This led to the
requirement that the architecture should be
designed so that a retailer could move easily and
quickly from a mall based service into his own
service, without having to carry out large-scale
modifications to the shop.

What makes a good shopping site?

A good shopping site is one which meets, or ex-
ceeds, its sales forecast.

The building of such a site needs to take into
account a variety of perspectives, including those
of the shopper, the shop manager and the service
provider, all of whom will view the problem dif-
ferently. The provision of service may actually
require a number of individual service providers,
each offering particular specialisms. For example,
Internet shopping Web sites are likely to need the
expertise of business consultants, application
developers, graphical designers and Internet
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service hosts. Each of these groups will view the
service from a different perspective and any po-
tential conflict between them must be considered
and managed appropriately when constructing
particular solutions for customers.

The following sections consider each of the
major perspectives on the Internet shopping
service, making reference to lessons learned in
the development of both bespoke Internet
shopping sites and a generic Internet shopping
service.

The shopper’s perspective

The shopper is primarily focused on the public
Web interfaces of the shopping site. The shop-
per is interested in:

¢ acompelling reason for visiting the site in the
first place. The site must be easy to find and
have something of interest once the shopper
is there

* ameans of browsing the product catalogue,
or viewing specific products

* ameans of directly locating specific products
and information, and ensuring their availabil-
ity

e a means of making a purchase securely and
with confidence

* an opportunity to provide feedback to the
shop manager and/or the site host manager

¢ asimple and intuitive user interface.

Theme and context encourage shoppers

A good theme for a Web site increases the chances
of the shopper discovering the site. This is
achieved by the use of search keywords that re-
late to the theme, which enable search engines to
match the site when the shopper runs a search.
A startling example of this was the 350% increase
in traffic on the Buckingham Gate Web site shortly
after the tragic death of Princess Diana in Sep-
tember 1997. The underlying reason for this be-
haviour was that search engines matched the
Buckingham Gate site when users searched for
phrases such as ‘Buckingham Palace’.

It has also been established that the ‘Best of
British” theme of Buckingham Gate attracts
regular visitors to the site to read the editorials
on high society events in the United Kingdom,
such as the Henley Regatta and Wimbledon
fortnight.
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Having attracted the shopper to the site with a
theme, and theme-based content, a good Internet
shop integrates product links into that content.
This is called context selling. Buckingham Gate
is integrating attractive editorial content with
products and services that are also associated
with the ‘Best of British’ theme, from retailers
such as Rolls-Royce, Wedgwood and Churchs’
Shoes.

Provide early opportunities to buy

A good Internet shopping site provides oppor-
tunities to buy as soon as any product informa-
tion is displayed on screen. It is a common prac-
tice to display information about products in two
stages as follows:

e The first displays several products together
as a summary page, perhaps showing five to
ten products

® The second displays more detailed informa-
tion for a specific product.

Analysis of the use of shopping sites hosted by
ICL indicates that for Web sites that are built us-
ing this method, the product summary page is
likely to be requested much more often than the
product detail page. A good Internet shopping
service allows the shopper to buy the product
from the summary page, even if the shopper must
supply further information, for example selection
of colour or size, before the product can be added
to the basket.

Provide a good product search facility

A poor search facility loses sales. A good search
facility within the Internet shop is, therefore, im-
portant, as it enables the shoppers to find the
products that interest them quickly and easily.
Analysis of Web site access logs shows that when
a search does not return the expected results, the
shopper does not take the browsing session any
further.

A good Internet shopping site offers the shopper
a search method that is flexible and powerful
enough to cope with a wide variety of query
types, including the ability to perform wild card
searches and word stemming searches. In gen-
eral, such features are not found in a system that
employs a direct database query for its search
mechanism. A dedicated search facility, such as
the Microsoft Search Server, offered as part of
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Microsoft Site Server 3.0 Conimerce Edition, pro-
vides a more flexible search solution.

Although the Microsoft Search Server is a part of
Microsoft Site Server 3.0 Commerce Edition, the
‘starter shop’ applications provided with the
product do not use it. They use a simple database
query instead. Such an implementation is likely
to be suited only to small Internet shops that have
a limited product range. The commerce and
search components should be used together to
deliver a search mechanism that is suited to larger
Internet shops.

Fulfil expectations about the product range

A good Internet shop will fulfil the expectations
of the shopper. A well-known physical brand is
likely to set expectations about the range of
products that should be offered by the Internet
shop. The shopper is likely to expect to find at
least those products that are available in the High
Street, and will hope to find products that
cannot be obtained locally. After all, the shop
is not constrained by physical limitations imposed
by real shops.

Although the Internet shop may not be constrained
by physical storage space, other restrictions
usually apply to the presentation of the product
catalogue. For example, limited availability of
the product collateral or a very short time in
which to construct and publish a new site.

Anecdotal evidence suggests that unfulfilled
expectations of the product range are a major
cause of Internet shoppers complaining to the
Web site. This not only loses sales, but employing
someone to respond to the complaints increases
costs.

A good Internet shopping site offers the shopper
some means of browsing and purchasing the full
product range, even those products for which
there is limited collateral available to view online.
As long as enough information is available to
make a sale, the shopper should not be stopped
from purchasing due to constraints imposed by
the site design. For example if a product is out of
stock, the shopper should be left with a positive
message that the Internet shop is normally able
to supply the product, although it is not for sale
at that point in time. A good site may further
inform the shopper of when the product is likely
to be available again.
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Keep Web page design simple

An elaborate design, perhaps one that includes
lots of images or that requires the shopper to be
running the latest version of his browser, means
that the Web site appeals only to those shoppers
who have a fast connection on to the Internet and
are able to keep pace with the latest browser
release. This leads to further loss of sales as it lim-
its the potential audience.

A good Internet shopping service keeps the needs
of the shopper in mind from initial design
through to on-going hosting and management.
This can be difficult, as there may be millions of
shoppers spread around the world. Therefore,
the recommended approach is to keep the user
interfaces simple, making judicious use of
browser features and HTML language extensions,
so that the widest audience possible can use it.

A good Internet shop provides user interfaces
which inspire confidence in the shopper, not only
by keeping things simple and by using an
intuitive page navigation structure, but also by
ensuring that any expected brand imagery
associated with a particular shop is part of that
interface. Using recognised brand imagery
enables the shopper to identify with the site and
builds on trust that has already been established
in the real world.

Use standard practice

Standard practice improves the shopping expe-
rience. Alarge number of Internet shopping sites
are establishing many common practices and
common metaphors. It is, therefore, reasonable
to assume that Internet shoppers are coming to
expect certain standard features of an Internet
shopping Web site to behave consistently regard-
less of the Web site publisher.

The shopping basket is an example of this. Many
web sites now include a virtual shopping basket
facility; the shopper sees something that he likes
and clicks the “Add to basket’ button next to the
product. The virtual shopping basket allows the
shoppers to view all the items in their basket,
change quantities and remove items.

A good Internet shopping service adopts standard
practices whenever possible. Certain practices,
such as those required by law, must be adopted.
These include information standards, privacy
standards and currency standards.
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The shop manager’s perspective

Shop managers are primarily interested in
providing the best possible service to their
customers, thereby ensuring that the most sales
are achieved and that the brand image of the shop
is enhanced. The shop manager’s primary
responsibilities in the on-going management
of the shop include:

* Upload and publication of the product
catalogue

¢ Upload and publication of editorial content
for the web site

* Collection of orders placed on the site

* Review and response to shoppers’ feedback
on the site

* Review of shopper behaviour on the site.

A good Internet shopping service offers interfaces
to support at least all of the above activities. The
next section illustrates some examples of good
practice in the development and operation of
Internet shopping Web sites, from the perspective
of the shop manager.

Simplicity of Web page design

Elaborate designs restrict the product range. As
in many aspects of service delivery, the designer
of pages for an Internet shopping service must
strike a balance between the needs of the
shopper and the needs of the shop manager’s
business. Often the business has short term cost
considerations that may affect the look and feel
of the page, and they must be taken into account
and planned across the lifetime of the Internet
shopping service.

To illustrate this, consider a business that is
building an Internet shop. It is very tempting to
focus on the shopper’s Web interface, and build
a beautiful looking Web site with graphical
images that, for example, portray products from
a variety of angles. This is a shopper’s delight,
in which a desire for sensory experience can be
satisfied. It looks great on paper too. The page
designs work well when the sample product is
displayed from several angles, with additional
images to highlight details on the product.

From the shop manager’s perspective, this might
not be such a good design as it would first
appear, since the cost of producing such collateral
for the complete product catalogue may be
prohibitive. Even if cost is not an issue, the
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production of such imagery can be time consum-
ing to generate, and not available when the rest
of the Web site is ready to be published.

A good Internet shopping service offers a
balanced approach, with a page design that is
capable of showing detailed images, but which
still works when none is available for a particu-
lar product.

When launching a new Internet shopping site it
is often appropriate to spend most of the budget
available for product images on a small propor-
tion of the product catalogue, thereby providing
high quality images for the most popular
products in the catalogue. Images for other
products can be added as the Web site matures.
A good Internet shopping service supports this
practice, while still being able to deliver Web
pages that are visually appealing as well as
enabling purchases from the complete product
catalogue.

Provide content management and preview
facilities

The shop manager, who may not be technically
skilled, must be able to preview the content of
the Internet shop before it goes live to the public.
This will be both editorial content, such as the
shop home page message of the day, as well as
catalogue content, such as product descriptions
and department hierarchy.

A good Internet shopping service includes a con-
tent management aspect that enables the shop
manager to control the following facilities:

* Introduction of content into the Internet
shopping site

* Modifying and deleting content

* Management of the approval of content prior
to publication

* Preview of content prior to publication,
including preview of changes to published
content

* Archiving and/or purging of redundant and
obsolete content.

Separate the look and feel from the
business logic

The look and feel, or the shopper interface, of a
Web site is usually updated regularly, in order to
keep the Web site looking fresh. A good Internet
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shopping service allows the shop manager to
achieve this without having to modify:

* the business logic that makes up the applica-
tion

* the business data that is displayed

¢ the overall structure of the site, which would
lead to changing the familiar user experience
that has been built up.

A good Internet shopping site achieves this by
separating the look and feel of the site from the
business logic and the business data, and by
providing the shop manager with a method of
updating the look and feel.

Service delivery perspective

The service delivery perspective is interested in
the efficient production, delivery and on-going
management of the Internet shopping service.
More than one organisation is often involved in
the delivery of the complete service, since there
is a wide variety of skills required. The service
deliverer is responsible for the following func-
tions:

* Definition of the specific requirements for the
Web site

* Implementation of the application

Design of the look and feel, or the user

interface, for the Web site

Deployment of the application

Hosting and on-going support of the Web site

Card payment services

Fulfilment and delivery services.

Provide support for managing the Web service
within the application

Downtime of an Internet shopping service loses
sales and an unreliable service damages customer
loyalty. A good Internet shopping application
provides interfaces to enable diagnostic tools to
interrogate the operational state of the service.
This facility is needed in order to determine
whether there are problems with any aspects of
the service, and to alert the service manager to
them quickly quickly.

The Internet shopping sites are integrated with
ICL’s own WebCheck availability program.
WebCheck constantly monitors special pages
from the Web server across the Internet, and
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analyses the results to determine the state of vari-
ous parts of the Internet shopping system.

If there is a problem, the WebCheck program will
contact the service manager, using a mobile phone
or mobile pager, to alert him to the problem.

Provide tools that support the graphic
design team

Tools that support the graphic design team re-
duce costs. The graphic design team is responsi-
ble for designing the look and feel of the Web
site, by agreeing the design brief with the cus-
tomer and producing a prototype of the user in-
terface.

The graphic design team uses HTML files to
present the user interface once the original de-
sign ideas have been sketched out and agreed
with the customer. The HTML files must then be
integrated with the Web application. This in-
volves converting the HTML files into HTML
templates. HTML templates capture the look and
feel in a way that enables them to be integrated
with the functional aspects of the site.

The HTML author is provided with the tools that
enable the HTML files to be written directly as
templates that can then be integrated with the
application with minimum effort. This means
that the application developer can concentrate on
capturing the functional aspects of the Internet
shopping site, while the HTML author can con-
centrate on capturing the look and feel.

Use audit logs to log system events

When things go wrong, the cause of the problem
must be found quickly, especially when there are
users of the system, from both the service deliv-
ery and shop management perspectives, who
have access to facilities that could cause problems.
A good Internet shopping site maintains audit
logs of activities carried out during maintenance
of the site. These logs include the identity of the
person who carried out the task, as well as date
and time stamps.

The recommended approach is to provide a serv-
ice whereby the day-to-day administration of the
Internet shopping site takes place using a set of
manager Web pages. These pages are not avail-
able to the ordinary shopper; indeed, they will
typically be located on a separate secure Web
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server to which the public does not have access.
The system is implemented using a privilege
based administration scheme, linked to the role
to which a person is allocated. The system
attributes actions to the person who took them
and writes actions to an audit log.

Use Microsoft development tools for a
Microsoft Environment

To build a good Internet shopping application the
developer needs the right tools for the job.

Microsoft Visual Interdev 6.0 and Microsoft
SourceSafe should be used to build Internet
shopping applications using Microsoft Site Server
3.0 Commerce Edition. These tools offer an
integrated environment for large scale and multi-
team developments and integrate seamlessly,
enabling the development team to carry out
client and server side debugging from the same
interface.

ICL is working closely with Microsoft to ensure
that the next generation of Microsoft products
continue to meet current and future needs.

The approach to providing an
Internet shopping service

The approach to providing an Internet shopping
service has been:

¢ tounderstand the business requirements and
the shopper’s habits by working with custom-
ers on bespoke projects

* toanalyse the trends in Internet shopping
solutions that it and other companies have
built in the past

* to determine the strengths and weaknesses
of the bespoke solutions, and build upon the
strengths.

In doing this, valuable insights into how an
Internet shopping service should be constructed
and operated have been gained. This knowledge
and experience enables a full Internet shopping
service to be provided in the form of:

¢ Consultancy—An understanding now exists
of how to sell on the Internet, and what makes
a good Internet shopping site

¢ Industry expertise—ICL is a leading supplier
of electronic business services, and has
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privileged access to products and services
from its suppliers and partners

* Web site development—Internet shopping
Web site applications are built using Microsoft
Site Server 3.0 Commerce Edition and expert
capability has been acquired across the range
of Microsoft Enterprise products

e Back-office integration capability—ICL is a
systems integrator with a good track record
for providing back-office integration

* Graphical design and usability expertise—
A graphical design team now exists which has
become expert in producing Web sites for
businesses, including Internet shopping sites

* Hosting and management services—ICL
operates Web server farms in which to host
Web sites, with expert management capability.

Solution Delivery Framework

As many of the functional characteristics of an
Internet shopping site are common, a generic
Internet shopping solution has been constructed
which enables bespoke customer requirements
to be integrated and delivered as part of the
overall service. Examples of bespoke customer
requirements include the design of a look and feel
that makes the best use of the customer’s brand
image, and the back end integration into the
customer’s business systems.

The basic Internet shopping functionality is
provided by Microsoft products and is enhanced
by additional components supplied by ICL, for
example:

¢ the themed mall concept

* staging of the product catalogue and edito-
rial content

* the use of dynamic Web templates to separate
look and feel from business logic

¢ the provision of an electronic payments
gateway

* the ability for an installation to be adminis-
tered remotely as a managed service.

This approach aims to provide approximately
80% of a customer’s functional requirements. The
final 20% is ‘finishing work’, which allows the
Internet shopping site to be tailored to the
customer’s specific requirements. In addition to
the functionality of the Web site, the service
elements are added to the solution in the form of
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hosted and managed Internet shopping site
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customer bespoke components
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Figure 1: Solution delivery framework for an Internet shop

consultancy, hosting and ongoing management
of the site. This enables the delivery of solutions
with bespoke characteristics at a lower develop-
ment cost and reduced time to market, which is
advantageous to both the service provider and
the customer alike. See Figure 1.

A strategic programme for Internet shopping

A strategic programme for developing a generic
Internet shopping service is in operation, which
ensures that new demands and changes in the
marketplace can be met as they arise. For exam-
ple, ICLis working in partnership with Microsoft
to ensure that the Internet shopping service can
support very large-scale operations running mul-
tiple front-end web servers. This work involves
the migration of the service on to the Windows
2000 platform to ensure scalability on the next
generation operating system.

The ICL and Microsoft partnership enables ICL’s
customers to benefit by taking advantage of a
stratégic programme of development which sup-
ports their own strategic planning regarding
Internet based services.
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Internet shopping service architecture

This section builds on earlier concepts and
presents some of the more interesting technical
aspects of the Internet shopping architecture, in
particular where the facilities offered by Microsoft
Site Server 3.0 have been significantly enhanced.

Physical Architecture

This section describes the hardware and software
components of an Internet shopping system.

The current Internet Shopping architecture is
based exclusively on Intel architecture Windows
NT systems, using the following Microsoft prod-
ucts:

e Windows NT 4 Server

e SQL Server 6.5 or 7.0

¢ Internet Information Server (IIS) 4 web Server

* Microsoft Transaction Server (MTS)

* Site Server 3.0, Commerce Edition. In par-
ticular the following components are used by
the Internet shopping application:

— Commerce Server
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Figure 2: The physical architecture of a typical Internet shop

- Advertising Server

- Search Server (including Search Catalogue
Build Server)

—  Membership Server

- Analysis and Reporting Engine.

A typical hardware configuration for an Internet
shopping application is shown in Figure 2.
The precise components used in a particular
implementation depend upon the business
requirements, such as its performance, availabil-
ity and security constraints. In particular, smaller
implementations may combine a single database
server with the administration and staging server
where this offers sufficient performance.

Hierarchy of a shopping Website

The structural characteristics of the Internet shop-
ping application were originally derived from a
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Commerce Server wizard generated site and,
although considerably enhanced and improved,
retain much of the basic structure of the Microsoft
sample sites, for example, the Volcano Coffee
starter shop provided with Microsoft Site Server
3.0 Commerce Edition.

One of the major enhancements made in the
Internet shopping application was to extend the
ubiquitous Shop->Department->Product hierar-
chy to allow related shops to be grouped into
Internet shopping malls. Typically, the mall will
have some kind of overall theme to draw shop-
pers to it. The shopper’s experience when visit-
ing such a themed mall is somewhat similar to
that of a physical shopping mall, but with the
advantage that a single shopping basket can be
carried between all shops in the mall. Each shop
within a mall can be independently managed,
and can have its own look and feel if desired.
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Figure 3: The structure of a typical Internet shop

A typical Internet shopping installation has the
structure shown in Figure 3.

A typical example of a multi-shop site would be
an Internet shopping mall. However, this archi-
tecture can also be beneficial to single branded
sites where the ‘shops” mechanism can be used
to partition the site into independently managed
areas, reflecting the operational structure of many
large businesses.

Content Staging

This section describes the method, called content
staging, used to enable site managers to admin-
ister their Web site without affecting the use of
the site by the public.

preview live backup
shop shop shop

o

administrators can choose
to work on either the
preview or live shop

shoppers can
only see the
live shop

a copy of the old
live shop is saved
as a backup

Figure 4: Staging
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The Shopping Site hierarchy described in the
previous section is in fact replicated, in order to
implement the staging concept. Staging refers to
the ability of suitably privileged administrators
to work on a preview version of a shop’s content,
so that it can safely be edited and tested without
impacting the behaviour of the live shop. When
the administrator is happy with his changes, they
are applied by making the old preview shop
become the new live shop. This works cyclically,
as shown in Figure 4.

Extending the use of Active Server Pages

The implementation of the separation of look and
feel from business logic and business data is de-
scribed in this section by comparing the approach
taken by Microsoft’s Volcano Coffee starter shop
with ICL’s application.

The Internet shopping application is based on the
use of Active Server Pages (ASP), a Microsoft
technology that allows the HTML Web pages dis-
played on a user’s browser to be dynamically
generated. Asused in Microsoft Site Server Com-
merce Edition, ASP allows a complex shop to be
constructed from a small set of files, each of which
contains “hot spots” into which parameters (such
as product description and price) are substituted
at the time HTML is generated from the shop’s
relational database tables.
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Figure 5: Two and three tier structures implemented with Microsoft Site Server 3.0 Commerce Edition

The Internet shopping application takes this
parameterisation further than Microsoft’s
product does. In order to implement the themed
mall concept, the identity of a shop is itself
generated dynamically when each Web page is
requested. This allows generic ASP pages to be
written that can be used in many different shops
across an entire shopping site.

Volcano Coffee: The entire functionality of the
site is held in ASP files. A single ASP file
contains the business logic for each Web page on
the site, outputs its HTML and interacts directly
with the SQL Server database.

Internet shop phase 1: ASP files contain only
business logic. Look and feel aspects are sepa-
rated out into a set of web templates, which
allow that business logic to be presented in differ-
ent ways depending on context. All database ac-
cess is performed using SQL Server stored pro-
cedures.

Internet shop phase 2: The business logic is
implemented in components, giving better
performance, security and scope for reuse. ASP
is simply used as the glue that holds components
together.
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Dynamic Templating

Dynamic Templating can be used to decouple
program script from presentation data, allowing
the same business logic to be presented in differ-
ent ways according to brand image. With
dynamic templating, each logical location on a
Web site can have its own template file, specifying
that particular page’s look and feel. The ASP file
no longer outputs HTML directly; instead, its
function is to assemble a list of parameters that
are inserted into the appropriate Web template
file for the current location. Merging these
parameters with the template produces the
HTML seen on the shopper’s browser.

On simple low-cost sites there need not be any

shop-specific pages at all. In many cases, how-
ever, it is likely that shop operators would wish
to customise their shop’s appearance and,
perhaps, to supply their own editorial content.
To make this easier, the application adopts the
dynamic templating mechanism.

For example, the ASP file that displayed a prod-
uct page is common to all shops on a mall. It
encapsulates the business logic that provides the
details for a product. However, each shop may

31



URL, query string, cookies (etc.)

page parameter
dictionary

static HTML
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browser merge

http://www.site.com/product.asp?shop=freds&product_id=123

T

ASP Page

business logic
parameterised by
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staging site ID, etc.

commerce

database

A

[

WEB page templates

typically one per

shop for each
ASP page
Figure 6: Dynamic templating example
require its own customised product display, Acknowledgements

incorporating the shop’s particular branding and
layout. The presentation is specified in a shop-
specific template for that ASP page as shown in
Figure 6.

Conclusions

This paper has presented some of the lessons that
have been learned about how to provide good
Internet shopping services to customers, and an
overview of the approach that has been used to
deliver successful sites, such as the recently
relaunched BBC Shop and Buckingham Gate.
Some of the more interesting aspects of the tech-
nical architecture that have been used have also
been introduced.

Shopping on the Web will continue to grow.
Businesses are only just realising the potential of
this new medium. ICL continues to invest in the
development of the Internet shopping service,
working closely with partners such as Microsoft.
As customers become more accustomed to what
the medium has to offer and demand more from
the service, so the service will be refined and grow
to meet those needs.
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Online Loyalty in a U.S. Supermarket
Environment

And that no man might buy or sell, save he that had the mark, or the name ... or the number of his name,
REVELATION 13:17

Doug Urquhart

ICL Retail Systems, Santa Clara, California, U.S.A.

Abstract

Consumer Relationship Marketing (Corema) is based on making efficient use of Marketing resources
by targeting those resources to fit the shopping habits of individual customers. In order to do this,
individual customers must be identified when they shop.

In some environments, such as Banking or Public Utilities, customer identification is the norm, but
in Retail, particularly in environments like supermarkets, many transactions are paid in cash, and
hence cannot be linked to a particular customer.

A Loyalty Program embodies the elements which not only identify the customer, but provide her
with an incentive to identify herself.

Each customer is given a means of identification (perhaps a card) which must be presented at Point
of Service. As an incentive for using the card, the customer may be offered various rewards—dis-
counts, points or continuity offers—all available for redemption straight away. To support this func-
tionality, the loyalty system must be online to the store.

This paper addresses the technical challenges which arise when integrating a loyalty system into
the large-scale, high-performance environment of a major U.S. supermarket chain. To give an idea
of the scale, such a chain would have upwards of 1,500 large stores, in six time zones, all of which
operate 24 hours a day, seven days a week. The active customer base is larger than the population

of Scotland.

Why Corema?

The North American retailing environment is
highly competitive and unbelievably noisy.

It is not sufficient for a retailer to present a good
range of high-quality products, at a fair price; he
must also make strenuous efforts to attract cus-
tomers, or he will lose them to his competitors.

At least, that is the theory.

For example, as this paper is being written, we
are approaching Presidents’ Day (February 15th).
For reasons which are unclear, American car dealers
chose this day as the beginning of their spring
campaigns. The result is a deluge of unsolicited
mail, TV advertisements of unspeakable brashness

ICL Systems Journal Autumn 1999

and unsolicited phone calls, usually around din-
ner time.

This effort is, to a large degree, counter produc-
tive. Consumers become adept at tuning out the
low-level stuff, and anything which gets through
the filter tends to annoy rather than attract.

Unfocused advertising is very expensive, as well.

The Corema approach, on the other hand, involves
focusing your marketing efforts on an individual
customer, based on what you know about him.
A retailer who gets this process right will retain
existihg customers, attract new ones, and make
much more effective use of his marketing budget
(all other things being equal, of course).
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The US Supermarket Environment

In this paper, we concentrate on the U.S. Super-
market environment. In addition to the attributes
of competitiveness and noise mentioned above,
we find the distinguishing features of:

¢ low margins but price sensitivity

* wide disparity in chain size

¢ low product differentiation—no customer
loyalty

Low margins but price sensitivity

Since the products and the retailers are all much
the same, the traditional way of influencing buy-
ing habits has been to drop the price.

If you sell a luxury item, you generally have a
fair amount of margin to spend on marketing.
If you are selling food, you may have to sell it
below cost to persuade people to buy it (of which
more, later).

Wide disparity in chain size

The biggest American supermarket chains are
very large indeed—1,500 or more stores, scattered
across the country. The regionals, on the other
hand, could be as small as 100 stores. (There are
chains smaller than this, but we’ll leave them out
of the discussion).

The forces of merger and acquisition are strong
in this market segment, so it is not unknown for
a chain to double in size ‘overnight’.

Customer bases are typically very large—every-
one has to buy food.

Low product differentiation—no
customer loyalty

If you prefer Honda to Chrysler, you will tend to
buy a car at a Honda dealer. A can of beans, on
the other hand, is unlikely to influence your
choice of grocer.

Let’s face it—buying food at a supermarket isn’t
one of life’s great pleasures. (At least it isn’t for
most people). The usual reason why we shop at
a particular supermarket is that it happens to be
the closest to our home, or office.
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Traditional Marketing Approaches

Until the concept of Corema came on the scene,
Supermarket campaigns were product driven,
with goals such as maximizing the sales of Pepsi
products. The methods (offers) used to influence
customers to help achieve these goals generally
involved price reductions of some sort. The
money to cover lost margin often came from the
vendor of the product.

Reduced Price

This is the simplest kind of offer—drop the price
of something (a loss leader would be sold below
cost), advertise the fact that you have done so, in
signage, fliers, TV spots etc..

This method has some drawbacks:

¢ Everyone gets the offer, even people who
were going to buy the product anyway

It attracts cherry pickers

¢ Astute small shopkeepers can stock up at
your expense.

Coupons

These offer the item at a lower price, but only if
the customer has a paper coupon. You print the
coupons as part of your advertising material.

* Low priceis limited to those who care enough
to bring in the coupon.

* You can limit the number of times the cou-
pon is used (like once)
but

* Yous still get cherry pickers.

* Customers who have to line up behind an en-
thusiastic coupon-collector can get suffi-
ciently irritated to make them shop elsewhere.

* Store staff have to collect, and account for, fid-
dly little bits of paper.

Electronic Coupons

With the advent of intelligent POS systems, it
became possible to construct quite elaborate
couponing schemes, and to perform this process
electronically, without the need for time-consuming
paper coupons. The Point of Sale system tallies-
up the things required to receive an award, and
automatically gives the award when the required
threshold is reached.
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An example of an elaborate electronic coupon
might be:

Spend more than $10.00 in the deli department and
more than $15.00 in the meat department, and receive
a voucher for 5% off your next transaction (offer valid
between 8.00pm and 10.00pm on Thursdays), limit
three per household.

Sounds good; the Marketing people can get more
inventive, no more fiddly little bits of paper, and
we can enforce limits on the number of times the
coupon is used.

Well, actually, there are some serious drawbacks
to electronic coupons:

* Everybody gets the offer, even those people
who were going to buy the item anyway. (Yes,
we’ve taken a step back to a simple reduced
price)

* Generally speaking, customers don’t under-
stand complicated offers, and this tends to
cause customer service problems

* The customer may not even know they have
received the offer—a line item on the receipt
may be the only notification they get

* An enterprising small shopkeeper can split
his purchase into several transactions, to
avoid electronically-enforced coupon limits.

Corema

The Corema approach is customer driven rather
than product driven.

Based on what we know about the shopper—her
buying habits, where she lives, etc..—we construct
very specific offers, targeted at her, and not avail-
able to any other customer.

The objective of this kind of approach is a behav-
iour change, for example:

¢ buying more high-margin products
¢ shopping with us more often
shopping at off-peak times, to allow for more
efficient work scheduling
¢ deciding to shop with us rather than a competitor
¢ shopping with us again (repeat shopping).
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Since we are monitoring her buying habits, we
can tell whether the offer was successful, and bear
that information in mind when constructing the
next offer.

Market Segments

In practice, targeting a promotion at an individual
customer is not yet achievable. With a customer
base of many millions, current systems are not
capable of managing the complexity of this.

To simplify matters, customers are grouped into
Market Segments.

A Market Segment is a fairly arbitrary grouping,
based on some kind of common criterion. The
criterion may be supplied by an external agency,
such as geographical or demographical group-
ings, or calculated by the retailer’s Data Analy-
sis process.

A shopper may belong to multiple segments.
Examples of market segments are:

¢ Shoppers who live in Power Cable, Nebraska
¢ Households with an income greater than

$100,000 p.a.
e cat owners
® parents

shoppers who spend more than $1000 per
week in our stores

e shoppers who spend less than $10.00 per
week in our stores.

Thus, an offer is targeted not at Mary Jones (who
has a cat) but at all cat owners. This makes tar-
geting easier to manage (but analysis of success
more difficult).

Why have a Loyalty Program?

The key to Corema is identifying the customer
when she makes her purchases. Without this ba-
sic information, we cannot begin to target offers.
The obvious answer is to give the shopper some
means of identification, and ask that she use it
when shopping. A loyalty program gives the
customer an incentive for doing so.
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Loyalty Programs

Retailing , like the armed forces, has a jargon
replete with euphemism. Customers don't steal
things—shrink happens. Store detectives don’t
catch crooks—they indulge in Loss Prevention.

In like vein, a Loyalty Program is a means to
entice shoppers to identify themselves every time
they shop, by providing some kind of incentive.
Loyalty means coming back to spend more money.

Batch Loyalty

The simplest form of loyalty program is one which
performs its operations in batch mode. The airline
Frequent Flyer programs are a good example. The
customer is identified at the time of purchase and
this identification is included in the sales data
collected as part of the normal Sales Audit process.
A batch program processes the sales data at
regular intervals (say monthly), totting up the
amount each customer has spent.

Based on the amount spent, the customer is
awarded something—rmiles, gift certificates, tee-
shirts, etc..

A regular mailing to the customer, rather akin to
a bank statement, tells the customer what they
have earned, and may include awards. The cost
of mailing to a large group can be astronomical.

In an environment such as Air Travel, where the
rate of shopping is low, customer bases are small,
and margins are high enough to justify the cost
of mailing, this approach can work very well.

In the more hectic, low-margin environment of
the supermarket, its usefulness is more limited.
Those pioneers who have adopted supermarket
batch loyalty programs have tended to target
them at small subsets of their customers, such as
the top 10,000.

Online Loyalty

An Online Loyalty system uses the Point of Service
system as the vehicle for communicating with the
customer, thus avoiding the high cost of mailing.

The customer is identified at the time of purchase,

and their account information is retrieved from
a central database. At this time, their eligibility
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for offers is established, thus allowing the Point
of Service system to give customer-targeted
discounts, alternative prices in that transaction,
personalized messages, balloons etc..

At the end of the transaction, transaction spend,
coupon usage, points earned and the like are
passed up to the central database, allowing it to
be updated.

The POS receipt can be used to tell the customer
what awards he has been given, and what
progress he has made towards future rewards.

The simplest form of online loyalty uses the
concept of points. For every dollar spent, the
customer receives a number of points. These
points can be accumulated and redeemed on
demand, as tender, at the end of the transaction.

The loyalty mechanism also provides an infra-
structure whereby electronic coupons can be
given a continuity element; i.e. an offer which
previously said spend $100.00 in this transaction
and get a coconut might now say spend $5,000.00
this summer and get a ticket to Fiji.

Smart Cards

Smart Cards can provide similar functionality to
an online system, and tend to be used in situations
where the high cost of cards (and the necessary
readers in every POS lane) can be justified. For
example, Smart Cards might be used in countries
with unreliable telecommunications, groups of
retailers with no common network, retailers with
no network at all etc..

For reasons outside the scope of this paper, Smart
Cards, although very successful elsewhere, have
not gained significant acceptance in the US,
except in the field of EBT, and will not be
discussed further in this document.

Identification

A loyalty program’s main task is to identify the
customer. This identification must take place at
every transaction. It must be something that the
customer will want to use, and which will
not have an adverse impact on normal operations. -

There are many ways of achieving this and some
examples are now discussed.
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Bar Coded Cards

Since all supermarkets have bar code scanners,
capable of reading EAN and UPC encoded bar
codes, a low cost way of identifying a customer
is to issue her with a plastic card with a bar code
containing her customer ID. This card is scanned
at the beginning of a transaction.

(Sometimes the customer is given the choice of a
bar-coded keychain ornament rather than a card,
or perhaps a stick-on tab for attaching to an
existing credit card, since most U.S. shoppers’
wallets are groaning with cards already:.)

This is, indeed, a low cost solution, and is the most
widespread in the U.S., but it has a serious
drawback. Since there is no centralized body to
regulate the number ranges used, it is quite likely
that two competing supermarkets will use the
same numbers. So customer 123 of Acme Super-
markets might be J. Bruce Ismay, while customer
123 of Nadir Food Mart is Violet Jessop. If Ms
Jessop uses her Nadir card at Acme, she could
get all of Mr Ismay’s awards.

The mechanism typically used to avoid this is to
put the supermarket logo in large friendly
letters on the face of the card, and hope the
cashier notices when the wrong card is proffered.
Sometimes it works.

Magnetic Cards

A much safer system is to issue each customer
with a plastic card containing a magnetic stripe,
just like a credit card. As with a credit card, the
first six digits of the customer number are
assigned by the ISO, and are unique to the
retailer.

The downside to this approach is the slightly
higher cost of the card, and the possible need to
buy card readers. Notall U.S. supermarkets take
credit cards, and the ones that do may not offer
this service in all lanes.

Phone Numbers

Some retailers have been experimenting with the
optional use of phone numbers, and have had
very positive feedback from their customers.
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Although intrinsically less safe than bar codes or
magnetic stripes (nobody has thought of putting
a check digit on phone numbers), phone numbers
can work well enough, particularly if the
feedback from the central database includes a
customer name, and if customers are combined
into households (i.e. more than one shopper can
contribute to a single total).

Others

Other mechanisms have been tried, or suggested.

Drivers’ licenses can work, to a limited degree,
but the fact that they all differ in format, and are
assigned on a state-by-state basis, can lead to
operational problems.

Fingerprints, too, have been suggested. Although
this may sound rather Orwellian, some states,
notably Texas, collect fingerprint information
with drivers’ license records. The technology to
use fingerprints for lookup (rather than confir-
mation) is not yet cost effective at POS, however.

The drawback to any radically new approach
which requires additional equipment is the mul-
tiplier. Consider a chain with 1500 stores, each of
which has 20 lanes. Take the cost of your new
device and multiply by 30,000. Now, do the
benefits outweigh the cost?

Incentives

Any identification method is worthless if the
customer does not use it.

Although the retailer can train their cashiers to
remind the shopper to use their ID, this is largely
ineffective unless the shopper is convinced that
there is ‘something in it’ for her. A good loyalty
program will make the shopper insist on using
her ID.

Here are some typical incentives associated with
online loyalty:

Discounts

The act of using the card entitles the shopper to
special prices throughout the store. Casual
shoppers don’t benefit. Since we have online
access to the customer’s database, special custom-
ers can have special discounts.
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Continuity Offers

Since we have an infrastructure which allows
customer information to be retrieved at the start
of a transaction, and updated at the end, we have
the ability to accumulate totals over several trans-
actions. This has several advantages:

* we can award more substantial rewards, since
they can be based on sustained spend over a
period of time. Clearly an award based on
spending $1,000.00 can be a bit better than one
based on buying a can of beans

e There is an incentive for the shopper to keep
coming back to your store—the more they
accumulate, they more they have to lose by
shopping elsewhere, particularly if you puta
time limit on the offer.

Points

Taking the continuity concept a step further, we
can allow the customer to accumulate points,
each time she shops. Points are a notional cur-
rency, redeemable on demand by the shopper.
Since points can reflect several months worth of
purchases, they can represent a strong incentive
for the shopper to continue to visit your store.

In multi-currency or multi-retailer environments,
points can also provide a common ground.

Charities

It is fairly common for US supermarkets to make
contributions to local institutions (such as
schools), based on the amount spent by partici-
pating customers. Typically such schemes are
manual and horribly labour-intensive, but are
considered to be financially worthwhile, since
they seem to generate customer loyalty, and a
certain amount of good publicity at the grass-
roots level. The fact that such contributions may
be tax-deductible may also be relevant.

By extending the points concept slightly, and
allowing a shopper to accumulate points on
behalf of such an institution, the online system
can support charities. Note that the customer
may be-able to accumulate points, but cannot
redeem them—this is performed by a batch
process.
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System attributes

The U.S. Supermarket environment dictates that
an online loyalty system should have certain at-
tributes, notably resilience, scalability, flexibility,
platform independence and a good underlying
network infrastructure.

Resilience

U.S. supermarkets operate around the clock.
Although there may be quiet periods during the
night, these are eroded when the chain stretches
over a multitude of time zones.

The retailer will expect any online system to
operate during his trading period (i.e. all the
time). The system must therefore be resilient to
the failure of any component, and capable
of performing housekeeping activities without
relying on ‘down-time’.

Scalability

Some U.S. Supermarket chains are very large
indeed. To a degree, platform independence
provides system scalability, but in addition the
system architecture should allow for easy scaling.

Flexibility

The online loyalty system must be flexible
enough to coexist with many flavours of Point of
Sale or Point of Service systems. Some of the
older POS systems tend to be expensive to
modify, so the onus is placed on the Loyalty
system to accommodate their shortcomings.

Platform Independence

In the U.S,, large retail chains tend to have
environments where adherence to a particular
Operating System or Relational Database is a
definite disadvantage.

UNIX servers are very common, with an assort-
ment of flavours of UNIX. NT is still not
perceived to be Enterprise-ready by many
retailers.

The retailer will often have a corporate license
for a major Relational Database, such as Oracle
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or Informix, which makes an alternative sugges-
tion commercially non-viable.

It is essential that any system being proposed in
such an environment be designed around Open
Standards, to allow Platform Independence.

Network Infrastructure

For an online loyalty system to operate, it requires
an online link between its central database and
the stores. Medium to large supermarket chains
usually already have such a network in place, to
handle collection of Sales Data, and servicing of
Online Credit. (This is not always the case with
large Specialty chains whose small-format, low
volume stores can manage to get by with a com-
bination of SNA or even Bisynch connections for
data collection and dial-up asynch for credit.)

The ICL Corema solution

data warehouse
data -

analysis

Y

offers
management
system

loyalty

POS

Figure 1: The Corema System

ICL’s Consumer Relationship Marketing system
for the U.S. Supermarket arena is called Corema®.

The overall shape of the Corema system is shown
in Figure 1.

Sales Data flows from the POS system into the
Data Warehouse, where it is analyzed by the Data
Analysis system. The result is target groupings
of customers (Market Segments) which are
combined with offers generated on the Offers
Management System and fed to the Loyalty
subsystem.
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POS interacts with loyalty, allocating offers to the
appropriate customer, and updating loyalty with
the results of those offers.

Loyalty, in turn, feeds the Data Warehouse with
the loyalty transactions.

And so it goes on.

The loyalty system is shown in more detail in
Figure 2.

The loyalty system is actually three processes.
These may be on physically different machines,
or may run on the same platform. The multiple
machine approach is preferred, since it offers a
higher degree of resilience.

POS interacts with the Front End, which feeds
the CMC (Customer Management Center) with
transaction data. The CMC can support POS
interaction if the Front End should fail.

The CMC contains a customer database, contain-
ing Name and Address information, plus all the
running totals associated with each customer. In
a points based system, for example, these would
be points totals.

User access to the Loyalty system is through a
web server, via the retailer’s corporate intranet.

POS

Point of Sale or Point of Service (e.g. kiosk). The
prime interface with the shopper. For simplicity,
we'll consider a standard in-lane Supermarket
terminal.

In addition to the standard sales transaction, POS
needs extra functionality to support Online Loy-
alty.

Customer Identification

At some time in the transaction (prefe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>