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UDcast: architects of Internet via satellite

On June T, 2000, the Internet via satellite market saw the birth of UDcast, a new company
founded as a result of two meetings:

< The first of these meetings was between a group of four researchers and engineers
from INRIA (the French national institute for computer and automation research), who got
together to pool their expertise in the RODEO project;

<= The second was between these same four people and a marketing and sales
professional from the computer industry.

During the first quarter of 2000, the team from INRIA - Patrick Cipiere, Antoine Clerget,
Emmanuel Duros et Luc Ottavj — had been looking for a leader capable of steering a business
project which would give life to the fruits of their research.

That is when they met Didier Tymen, who was immediately convinced of the potential of their
unique project and who, in June 2000, became UDcast CEO and project leader.

Prior to that, Didier Tymen had held operational posts at Sun Microsystems, Mips Computer Systems and
Echelon Corporation.

See page 16 for a brief résumé of the UDcast Management.

From INRIA to UDcast, a successful research program: RODEO

The UDcast project originates directly from INRIA’s RODEO research program. In 1988, Christian
Huitéma initiated the RODEO high-speed, open network project, with the aim of conducting
research into information transfer on broad bandwidth. The group of four researchers started to
get together from 1996, and initial research led them to explore solutions for integrating
UniDirectional links into the Internet.

Within the RODEO group, the four scientists developed, tested and implemented the UDLR
(UniDirectional Link Routing) mechanism, and realize very soon that the time had come to
design UDLR-based products and associated services for the market.

Since marketing such products is not the role of a research group, this brilliant idea led to the
creation of UDcast. From the outset, INRIA gave the four researchers its full support, in
particular regarding the promotion of UDLR.

See page 20 for more information on INRIA and the RODEO research program
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Research engineering to optimize Internet via satellite

UDcast specializes in support for unidirectional links, such as satellite links, in the
Internet. It describes itself as the meeting place for the IP protocol and satellite links (which
are, by nature, UniDirectional).

In concrete terms, the company supplies Internet access and applications providers, content
broadcasters and equipment manufacturers with ready-to-use software products for the total and
transparent integration into the Internet of the following types of specific links:

v’ Satellite Digital (DVB-S)
v’ Terrestrial Digital (DVB-T)
v Digital Radio (DAB).

The twenty two -strong UDcast team designs and publishes software optimized for UDLR
(UniDirectional Link Routing) technology: multicast routing protocols, reliable multipoint data
transfer, monitoring and security software, and user-friendly administration tools.

“UDcast technology supports applications involving the simultaneous transfer, via satellite, of a
given document, file or image to hundreds or thousands of destinations from a single source”
- Didier Tymen, UDcast CEO.

The UDcast project unites Founders and investors

The company chose to establish its main infrastructure at the Sophia-Antipolis science and
technology park, and opened offices in Paris and Sydney at the end of 2000.

In order to ensure its continued development, UDcast set up an initial pool of 12 million francs
(€1.8m) in December 2000, in partnership with CDC Innovation, I-Source and SGAM
(Société Générale Asset Management).

UDcast has announced the conclusion of its second pool, worth a total of €7 million, in an
operation advised by NetsCapital.

Three investment funds — Baytech Venture Capital, MC Capital Europe (VC subsidiary of
Mitsubishi Corporation) and CDC Kineon — have joined the initial partners, CDC Innovation
Partners, SGAM and I-Source, with the aim of supporting UDcast in its future technological
developments and its positioning on international markets.

The investors explain why they chose UDcast

Jude Ngu’Ewodo of Baytech Venture Capital: "UDcast has built through its unique proposition in
enabling full IP over asymmetrical links an acknowledged technological leadership. This technological

leadership could eventually build an important market entry barrier to new entrants and set the foundation
for a future competitive advantage.”
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The potential of the Internet Multicast narket, which is expected to be worth several billion dollars by
2005, has also, not surprisingly, influenced investors in their choice.

Taro Ikeba of MC Capital Europe: “We (Mitsubishi) would see many opportunities to enhance the
application of UDcast technology in the satellite businesses in Japan/Asia where there is increasing
demand for IP multicasting.”

CDC Kineon, a subsidiary of the Caisse des Dépdts et Consignations [deposit and consignment office],
defines itself as a "project accelerator” and has also played a role in this second pool. 'We are here to
invest in start-ups offering projects that are innovative, economically viable and in line with CDC's own
development”, Philippe Clermont of CDC Kineon explains. This investment is clearly in keeping with
one of CDC Kineon's lines of action: contributing to the CDC's mandate to open up the territory to digital
technology by supporting high-level projects intended to provide innovative technological solutions to
zones that are not spontaneously equipped by traditional operators ("enabling what private initiative does
not achieve to be achieved").”

Stéphane Boudon, General Partner of CDC Innovation Partners: "This raising of capital is a key stage
in the development of UDcast, which can now look forward to a bright future. We believe that widening the
capital structure will generate a real impetus, not just at an international level via BayTech and MC Capital
Europe, but also at a local level with the support of CDC Kineon. Now that the deal has gone trough,
CDC Innovation Partners and CDC Kineon jointly represent the largest group of shareholders, and have
thus demonstrated their renewed faith in the UDcast team".

CDC Innovation Partners, SGAM and {Source have been at UDcast's side since November 2000, and
have demonstrated their determination first to support the company in its early developments, and then to
share in its increase in strength on the satellite Internet market. They have now decided to renew their
commitment, and are keen to express below their own views on the collaboration with Udcast.

Hélene Gans of SGAM: "SGAM is very happy to have concluded an international partnership in this pool.
It is a great asset which will provide UDcast's outstanding team with the means to convey and fulfil their
ambitions".

Didier Moret, Member of the Board of I-Source: "The technologies put forward by UDcast can play a

major role in resolving the problems with flow that, in our opinion, still represent the main obstacle to the
development of Internet use".
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Internet via satellite: exceptional strengths for a global
market

The satellite was the first medium to move towards an all-digital approach. This is probably because the
directional nature of its waves means that new resources can be allocated without the need to free up
existing ones.

The demand for terrestrial transmission capacity is growing daily.

Since signals can be beamed via satellite to any point in a given area, satellite communication is
unaffected by local loop access constraints and, in particular, geographic dependence. Thanks to their
satellite dishes, users can receive data directly, and are no longer dependent on access providers or on
the service quality of their networks.

= The five major strengths of IP via satellite
Internet via satellite has four major and unparalleled strengths:

@® Large-scale broadcasting. The satellite is among the media best suited to Multicast
(multipoint broadcasting). A given piece of data transmitted to the satellite can be received
simultaneously by receivers in different places, whether they be ten, one hundred or
thousands in number. That is the nature of broadcasting. These receivers can then
retransmit the data to a local network for use by customer applications. For this to happen,
the receiver must exchange signal information with other receivers. Since the number of
receivers can be very large number, the volume of information exchanged, can also become
considerable and lead to a deterioration in data transmission capabilities. To avoid this
problem, action must be taken to limit this exchange of signal information, despite the fact
that the number of receivers is constantly growing. That is where the idea of scalability
comes in. The time required to send signals to satellites in geostationary orbit and back has
an adverse effect on performance, and this problem must also be addressed.

@ Transmission speed. Satellites are a high-speed transport medium for IP (with rates of
up to 40Mb/s for a 60cm dish), and can transfer animated sequences and audio, video and
software applications requiring large bandwidth. IP via satellite is as fast as, if not faster
than, other large bandwidth technologies such as cable or ADSL. Although high speed is an
essential factor for the Internet, geographical fictors mean that not everybody can have
accessto it.

@ Access. Both cable and ADSL require telecommunication operators to use considerable
infrastructure in order to provide subscribers with Internet services. For this reason, these
services are limited to certain urban areas, and are not available to the population as a
whole. With satellite, on the other hand, all that is needed for _high-speed connection is a
regular satellite dish.

Geostationary satellites cover the five continents. For example, the EUTELSAT satellite fleet
can already guarantee instant high-speed access throughout Europe and the Middle East,
and will soon be able to do so in other, more distant, continents.

@ Penetration. Data is transmitted using digital broadcasting techniques, thus limiting
equipment costs. This means that TV viewers receiving channels from a given satellite (e.g.
EUTELSAT's HOT BIRD) can have high-speed Internet access using their existing DVB
(Digital Video Broadcasting) digital TV dish.
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® Cost Effective solution. Send once, reach many: this is the right multicast answer. And it
goes hand in hand with satellte communications, a ubiquitous and naturally multicast
medium. Two of the biggest problems with today's Internet are speed and availability. In
many parts d the world, Internet access is limited, very slow or completely unavailable.
Although high-speed communication lines for broadband Internet access are becoming
available in some urban areas, many rural regions do not have this luxury. Even in those
rural areas that do have high-speed broadband access, the price of the service is extremely
expensive. For example, in France a 1Mb/s leased data line costs about 150 K$ per year for
1 receiver - on a 1000 receivers basis the cost is 150 $ per year per user versus a 150 $ per
month per user cost for ADSL less performance solution. Even close to home, access to the
Internet is not guaranteed to be cheap or universal.

There are many places where it is not cost effective to install high-speed "fibre like"
communication lines. Most rural areas do not have enough demand to justify the large
capital expenditures often associated with new lines. In addition, most telecommunication
companies will not invest the necessary funds to develop an infrastructure that may not
provide them with an immediate return on investment.

In many developing regions of the world, where the need for high speed Internet access can
be justified, the obstacles are very similar. Most developing countries lack the necessary
resources to develop a sophisticated technology infrastructure. The gap in available
technology infrastructure between developed countries such as those in Europe and the
United States, and developing countries such as some of those in Asia and Africa is
widening. Satellite technology promises to resolve that disparity with the Universal Data Cast
technology proposed by UDcast.

Example of spatial infrastructure: The EUTELSAT satellite fleet

The satellites of the European company, EUTELSAT, serve 85 million homes and 2 million hotel rooms in
Europe, North Africa and the Middle East. Its five HOT BIRD satellites broadcast almost 800 TV channels
and 500 radio stations.

EUTELSAT's transmission capacity gives Internet Service Providers the backbone they need to provide
more services over a larger area and with greater reliability than via existing terrestrial networks.

Working in close cooperation with partners from the telecommunications industry, EUTELSAT is helping
develop a complete and permanent range of satellite network sol utions for total Internet protocol support.

EUTELSAT's results show that its total bandwidth generated €460m in 1999. The breakdown is as
follows:

- 75% from video and audio (consumer TV & radio and professional services)
- 20% from data (Internet, intranet, extranet and corporate networks)

- 5% from voice/data (mobile calls, rural telephony etc.)

20% of the €460m - i.e. €100m in satellite bandwidth income — was generated by EUTELSAT's IP-type
data transfer. It is worth noting, in this respect, that the European market is shared by EUTELSAT and
ASTRA, another European company.

The European market for IP transfer via satellite can, therefore, be estimated at €200m (1.3bn francs).
Moreover, with multicast-type transfers representing an estimated 30% of Internet traffic, the potential

market for corresponding services and equipment is expected to amount to almost $21bn by 2005.
(Source: Pioneer Consulting)
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= UDcast’s positioning on the IP via satellite market

Internet via satellite is not just a new transmission process. It is also a huge global market that is
firing the imagination of countless players. Until now, its use was limited, its users passive (traffic
was one-way) and its performance shaky.

The arrival on the market of UDcast and the UDLR protocol is revolutionizing behaviour through:

» bi-directional communication, which was made possible by UDLR. UDcast is paving the
way for terrestrial (and satellite) return transmissions, thus making Internet via satellite bi-
directional, as symbolized by the two arrows (red and blue) on its logo. This transforms the
players into users who are at once active and interactive.

» Scalability. Large-scale broadcasting reaching millions of receivers, coupled with the new
interactive applications made possible by UDLR raises problems of scalability. UDcast’s
suite makes scalability possible, leads to proportional cost reductions and makes this type of
architecture truly viable.

UDcast makes the distinction between two major fields of application (professional and

consumer) which both require the UDLR protocol and work on three UniDirectional media
(satellite DVB-S, terrestrial digital DVB-T and digital radio DAB).

R Professional applications

These concern inter-company and intra-company communications, and can sometimes involve
tens of thousands of receivers:

- Audio and video streaming

- Web content updating

- Broadcast of information

- Content delivery and database replication

- Videoconferencing

- Distance learning

- Multicasting of Corporate messages and content (Corporate Intranet)
- Software distribution (downloading)

R Consumer applications

These will eventually involve hundreds of thousands or even millions of receivers, requiring
UDcast to enter into agreements with OEMs whose equipment is available at market prices and
supports UDcast software:

- Games on the Internet

- Downloading games (pay per play)
- E-commerce

- E-learning

- Video on demand

- Stock market information

- Software distribution (downloading)
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@ Several hundred pharmacists across France have already implemented the satellite-borne
solution offered by the Alliance-Sat, UDcast et Divona partnership. The initial roll-out target is for

6000 pharmacists to be signed on within 3 years.

v The benefits of an in-store audio background

e The creation of an environment which
differentiates them from their peers: individual
pharmacists can personalise the audio background
in their pharmacy in line with their target aims and
with their musical tastes.

e The showcasing of certain pharmaceutical
products via promotional and preventative

health audio messages

e The possibility of providing specific messages
about the pharmacy e.g. listing the days when
there is a qualified pharmacist on site, any ancillary /
complementary services on offer, emergency
telephone numbers, etc.

e A very low initial cost providing for a rapid
return on investment. The entry-level solution,
which is available to any pharmacy at a very low
cost, comprises the service, the satellite antenna,
the loudspeakers and the satellite receiver.

v A pharmacist’s testimonial

The Maury pharmacy in Callac, Brittany ran a
week -long anti-smoking campaign using POS
display material from a famous brand in its shop
window, at the prescriptions counter and
throughout the store as a whole. The result was
satisfactory.

The week after, the pharmacy enhanced its
campaign by adding a standard audio message:
“Smokers, do you want to quit smoking? If so,
your pharmacist can help you. Just ask us how!
Your pharmacist is a healthcare professional
who is here to listen to you.”

Many patients spontaneously questioned the
pharmacist about the effectiveness of the
products advertised. The pharmacist's advisory
role was hence fulfilled more effectively, leading
to a 100% increase in sales relative to the
previous week.

A useful and future-proof system

v the configuration enables the transfer of data files,
making for simple, fast and reliable updates.

v a huge data storage capacity.

v" a configuration which is compatible with future
developments such as the broadcasting of video
content.

Why satellite technology ?

@ Satellite technology provides a means for
reaching any pharmacy, wherever it may be.

< |t offers very good value for money compared
with traditional terrestrial means.

< |t enables the broadcasting of common content
to all pharmacies thanks to the use of multicast
technology (secure, multi-point transmission).

& Another concrete example of a consumer application

Today, a Sega, Nintendo or Sony console is equipped with a 64-bit processor, and the games are
essentially used locally, without any interaction with the outside world.

New challenges include organizing online games for several players via the Internet, and downloading
games via the Internet n the same way as business applications are downloaded today from ASPs, thus

doing away with the need to buy games CD-ROMs.

It is clear that current Internet transmission rates would be a severe handicap for such activities, and that

Broadcast distribution is desirable, not to say essential.
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The genesis of UDcast: the RODEO project and the UDLR protocol

= The RODEO project: the problem of routing via (unidirectional) satellite links is
solved by four scientists

The transmission, via the Internet, of large volumes of data requires fast throughput. The idea
was to take advantage of the large bandwidth of broadcasting satellites and, in order to do so,
the INRIA researchers had to overcome the following major obstacle:

The Internet protocol (IP) assumes an underlying bi-directional means of transmission,
i.e. one that can transmit and receive packets via the same interface.
However, the reception board is unidirectional and can, therefore, only receive.

In order for a transmitter and a receiver to com municate, there must be a terrestrial, radio or
satellite IP return channel.

The solution developed by the INRIA researchers allows all Internet protocols and,
therefore, Internet applications, to work without the need for modifications.

See page 20 for more information on INRIA’s RODEO project

= UDLR: a protocol set to become an international standard - RFC 3077 (IETF)

The UDLR (Unidirectional Link Routing) technique, a standard procedure using terrestrial

return to render the satellite channel bi-directional, makes it possible, in an open and
standardized environment, to:

- make the best functional and economic use of geostationary satellite characteristics and,
in particular, of their data transfer and multicast capacities and their low reception cost,

- share transmission channels between several user site communities,

- provide native support for the Unicast and Multicast Internet routing protocols.

Did you know?

The main Internet applications today are point-to-point (Unicast). These are
not suited to simultaneous mass broadcasting of a given content. Internet

can, however, carry Multicast flow with controlled broadcast perimeter (site,
organization, town, region, country, world) and direction (where the flow is
required).

The main Multicast applications include audio and video; push
systems, automatic  software distribution and  updating,
teleconferencing and web site duplication.
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UDLR, i.e. unidirectional satellite link routing, is a powerful tool for:

- fast, ubiquitous provision of high-speed Internet as a perfect complement to terrestrial
solutions,
- development and rapid implementation of new uses of the Internet.

UDLR provides bi-directional communication and, therefore, transparency for all Internet-
standard applications and, in so doing, helps reduce congestion on the Internet.

= UDLR latest news

Nomination :

Active member of the IETF for many years, Emmanuel Duros (31) is appointed today as a Chairman of
the UDLR (UniDirectional Link Routing) working group created in April 97.

The Internet Engineering Task Force (IETF) is a large open international community of network designers,
operators, vendors, and researchers concerned with the evolution of the Internet architecture and the
smooth operation of the Internet.

The most essential of his mission will consist of bringing his scientific and professional expertise to
optimize the UDLR protocol in order to reach the official IETF standardization.

UDLR White paper :

This document introduces the reader to the UDLR technology.

In chapter 1, we give a short economical background to the convergence currently occurring at the edge
of both broadcast and telco worlds, spurred by current Internet growth and the wide adoption of the
Internet protocol suite (IP).

In chapter 2 the document gives a preliminary overview of UDLR technology, why it has been developed
and what are its principal benefits.

In_chapter 3, the document outlines the required added features to add to this technology in order to
facilitate further the convergence mentioned earlier, in particular from economical and operational
standpoints.

In chapter 4, we give examples of typical applications that can take advantage of such technological
building blocks. We propose a layered approach to distinguish between access services, content
distribution services, and finally “ultimate” end user application services that may be supported through
different networking technologies such as JAVA and .NET. We end by summarizing our vision on

convergence in chapter 5.

UDLR

Local ISPy,

Batellite reception Internet
DVB-S board i

[EDMNAmodem board



The added-value UDcast Products Software range

= A comprehensive range of ready-to-use software

UDcast solutions are designed to meet standards.
UDcast supplies Services Providers, Broadcasters and equipment manufacturers with
ready-to-use software products for the transparent integration into the Internet of Multicast links
such as: Satellite (DVB-S), Terrestrial (DVB-T) and Radio (DAB).
UDcast provides the most up-to-date implementation of the UDLR protocol. The company,
which is based on the French Riviera, designs and publishes software which is optimized
for UDLR technology:

* UDroutecast: adapts Multicast routing protocols to provide scalability

e UDpush: reliable multipoint data transfer tools

e UDauth: authentication software (security)

e UDadmin: user-friendly software with web interface for receiver and router administration
and control

UDcast software is optimized for broadcast via (UniDirectional) satellite links and for scalability
for a very large number of receivers/routers and transmitters.

UDcast also supplies evaluation kits (UDkit), which include its software suite:

e UDstation: router with sending capabilities

* UDbox: router with receiving capabilities

= Associated services

UDcast provides customers and partners with a complete range of professional services:

- Technical support & maintenance
- Remote management: administration of inbound and outbound routers
- Consulting (network architecture)

- Customized training.
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The 12 key strengths of UDcast solutions

+ Applications built on UDLR use standard notation (IETF RFC 3077)
+ Cost Effective Solution

+ Support all native IP applications (protocol and routing)

+ Independent of Internet access provider for the return channel

¢ Several transmission stations may be used

+ Simple

to implement and deploy

+ Optimized for multicast applications

+ High-speed links

+ Secure solution with scalability: large number of receivers

+ The solution to Internet congestion

+ Supports interactive TV and radio

Transmission

Figure: examples of professional and consumer (Soho) applications
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The UDcast development strategy

The UDcast strategy is based on an indirect BtoB model, addressing a network of OEM
partners, Value-added Partners (VAPSs) and other vendors in the countries concerned.

= Priority target customers

UDcast has already identified four main categories of professional sales targets (BtoB):
- OEMs (Original Equipment Manufacturers)
- VAPs (Value-added Partners)

- Major corporates

- INOs (Internet Network Operators: ISP, ASP and Telco)

and can boast key decision-leaders in each category (e.g. Eutelsat and Astra for DVB-S in
Europe).

Consumer markets, however, are a mix of several key factors: TV, games and events (sporting,
religious, political, environmental etc.)
= UDcast’s strategic partners

UDcast has already built strong partnerships, making it a key player in the area of Internet via
satellite:

- Alliance SAT (subsidary of Alliance Santé)
- Alcatel Space
- Divona (subsidary of Monaco Telecom)

- e-téra (local government venture)

= Focus on two completed UDcast projects

< In the private sector: Alliance Sat.

Alliance Sat, a subsidiary of the pharmaceuticals distributor Alliance Santé, provides a range of
software including multicasts of musical programs with commercials touching on public health
and retailing.

Alliance Sat has over 1,000 pharmacies among its customers (over 6000 to be installed)
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< In the public sector: The Conseil Général du Tarn local authority

The Tarn region of France decided to provide high-speed Internet technology to its schools,
universities, authorities and private citizens, whether they be located in towns, villages, the
countryside or mountain areas. This was achieved using an optimal combination of fiber optic
cable (being installed at present), satellite links (already operational) and terrestrial digital
technology.

e-téra uses UDcast solutions.

= The UDcast range: solutions without frontiers

To start with, UDcast addressed the French market, and signed strategic agreements with
French components manufacturers.

At the same time, UDcast was starting to look at future possibilities on two international markets:
North America (the US and Canada) and Asia.

In order to strengthen its international marketing campaign, UDcast decided in August
2000 to take part in all the key exhibitions, which attract professionals worldwide:

@ 2001

February: CDN, New-York

February: Milia, Cannes

April 21 to 26, 2001: National Association of Broadcasters, Las Vegas
June 13 to 14, 2001: Narrowcast 2001, Paris

September 14 to 18, 2001: IBC 2001, Amsterdam

June 18 to 22: Broadcast Asia, Singapore

August 30, 31, 2001 : World Summit Paris

September 14, 18, 2001 : IBC 2001 Amsterdam

September 18 to 20, 2001: Networld+Interop Paris

December 4 to 6, 2001: CDN 2001, San José

2002

March 6, 8 Satellite 2002 Washington USA
April 8, 11 NAB in Las Vegas USA

June 5, 6 Narrowcast Paris France

June 18, 21 Broadcast Asia Singapore

Sept 13, 17 IBC Amsterdam The Netherlands

VVVVYY B VVVVVVVVVY
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The UDcast people

The Management Team:

» CEO: Didier Tymen (acting for sales)
* Scientific Manager: Luc Ottavj
* R&D (acting for operations and customer support)

- R&D Manager: Antoine Clerget
- Systems Manager: Patrick Cipiere
- Network Manager: Emmanuel Duros

» Administrative, Financial and Human Resources Manager: Pierre Gerbens

* Marketing : Philippe Jacut

@ Didier Tymen, 44, UDcast Chairman and CEO. (founder)

From 1997 onwards, he acted as Sales and Marketing Manager of Aenix, a Paris-based
systems integrator. As of 1993, he became Manager for Southern Europe and CEO of the
French subsidiary of Echelon, world leader in the field of control networks for industry, transport
and construction.

Before joining Echelon, Didier Tymen held various positions of responsibility in the technical,
marketing and sales areas at Prime Computer, McDonnell Douglas, Sun Microsystems and Mips
Computer Systems.

Didier Tymen is a computer science graduate of the Université de Bordeaux.

@ |Luc Ottavj, 55, UDcast Chief Scientific Officer. (founder)

In 1983, Luc Ottavj joined INRIA, where he was to hold various positions of responsibility such
as software developer, Manager of the computer center and Manager of the Systems and
Networks team of the W3C consortium. He is recognized as one of the pioneers of the Internet
in France.

Before joining INRIA, Luc Ottavj held various positions at the Ministere de 'Equipement (French
Planning and Public Works Ministry), including those of Software Developer, Technical Manager
and Computer Center Manager.

Luc Ottavj is an engineering graduate of the Ecole des Travaux Publics de I'Etat (French State
Public Works School), and has a postgraduate diploma in Information Management from the
Institut du Management de [lnformation de Paris and the Université Technologique de
Compiegne, near Paris.

< Antoine Clerget, 29, UDcast CTO. (founder)

In 1997, he joined the RODEO project in INRIA, where he obtained a Doctorate.

There, his research work was centered on multicast routing and on transport protocols for hybrid
environments, such as satellite networks and dynamic networks.

He graduated from the Ecole Polytechnique, where he studied mathematics, physics and
computing, and, in 1995, joined the Corps des Télécommunications before going on to manage
various telecommunications studies at ENST (Ecole Nationale Supérieure des
Télécommunications).
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< Pierre Gerbens, 50 ,UDcast CFO

is a former Administrative and Financial Manager at Aenix, and has held equivalent positions at
Madge Networks France, Mips Computer France, Microsoft France and Union Carbide.

Pierre Gerbens has a degree in Accounting and a Doctorate in Business Law from the Université
de Paris I.

@ Philippe Jacut, 49, UDcast Marketing Director

spent a large part of his career (10 years) wth Siemens, and working in the field of multiview
databases and OLAP.

Philippe Jacut is a graduate of the International School of Business and Technology (Paris) and
the Control Data Institute (Paris).

< Patrick Cipiére, 52, UDcast Core System Development Director (founder)

Patrick Cipiéere joined INRIA as a Software Engineer on the RODEO project. In his capacity as
IP Development Manager, he represents INRIA in the corresponding IETF working groups.
Patrick Cipiére patrticipated in the choice and implementation of Linux in INRIA.

Between 1988 and 1992, Patrick Cipiere co-founded ISTAR, the first INRIA startup, which was
dedicated to transforming satellite images into 3-D terrain models for civilian and military
applications. ISTAR is now part of the Matra Défense group.

Patrick Cipiere has a Doctorate in Computing and a Master’s in Physics from the Université de
Bordeaux.

< Emmanuel Duros, 31, UDcast Networking Development Director (founder).

Emmanuel Duros joined INRIA in February 1996 as an engineer on the RODEO project. He
participated actively in the IETF, and is the main developer of UDLR technology, which is now
standardized. He designed, made the technical decisions for and implemented the mechanism,
which supports UniDirectional links in the Internet.

From 1995 to 1996, he worked in a research laboratory at the University of Sydney in Australia,
where he helped implement the IP mobile protocol.

Emmanuel Duros has a Bachelor of Science degree from the University of Bristol (UK) and a
DESS (one-year post-graduate diploma) in telecommunications and a Master's degree in
computing, both from the Université de Paris VI.

Active member of the IETF for many years, Emmanuel Duros (31) is appointed as a Chairman
of the UDLR (UniDirectional Link Routing) working group created in April 97.

The 20-member UDcast team is divided into five departments:

= R&D, product development: specifications, software and hardware development, white
papers and technical literature.

= Sales and marketing: sales, market studies, marketing plans and studies, price lists, sales
brochures, presentations, exhibitions, sales web sites and sales forecasting.

= Customer support: maintenance, training, installation and management/remote
management.

= Production: manufacturing, product research, subcontracting, quality control, testing and
logistics.

= Finance, administration and human resources. accounting, finance, reporting, sales
processing and human resources.
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AEQendices

Press Release Period of time : Fev 2001 to Janv 2002

@ UDcast, The architecte of' | nternet via satellite 22 FEB, 2001

& UDcast setsupinitial pool of 12 million francs 27 FEB, 2001

& UDcast to provide Alcatel Space with multicast technology for
integration in skybridge broadband services 28 MAR 2001

& UDcast to participate in four major international exhibitions 3 APR 2001

& UDcast and INRIA announce the international recognition by the
I[ETF of UDLR - UniDirectional Link Routing 11 APR 2001

& UDcast exhibits at Narrowcast 2001 (Streaming, Broadband, Content)
at Paris Expo (Porte de Versailles) 23 APR 2001

& UDcast and Microspace Communications Partners to offer turnkey
Satelitte multicast transmission solutions 21 JUN 2001

@ Audio background and multimedia services delivered to pharmacies via
satellite with Alliance SAT and Divona solution based on UDcast’'s
products technology 5 SEP 2001

< Emmanuel Duros appointed Chairman of the [ETF UDLR
Working Group 27 DEC 2001

& UDcadt clinches second raising of capital —€7 million on this occasion 31 JAN 2002
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Brief glossary for further information

IP: this means “Internet Protocol”. IP is the information transfer protocol for Internet
communication.

UniDirectional links: as the name suggests, these are links that work in only one direction
(from the transmitter to the receiver). This means that information sent out by the satellite is
received by an individual who is unable to send information back in the same way.

This seems quite logical, since that type of transfer would require a personal satellite transmitter,
an item so expensive that only a large company could afford one. Private individuals, therefore,
send data via a telephone or ISDN line.

Satellite radio and TV broadcasts are examples of UniDirectional links.

UDLR (UniDirectional Link Routing): this is the protocol that allows the integration of
UniDirectional links into the Internet protocol. This new protocol, which was developed by
UDcast is set to become an international standard approved by the IETF (the Internet
Engineering Task Force). The IETF is the international body responsible for standardizing
Internet protocols.

Until now, this integration had not been possible, because of the asymmetric nature of traditional
networks and links. UDLR solves this problem by emulating a bi-directional connection between
routers connected via a unidirectional link. The satellite channel is rendered bi-directional by the
terrestrial return channel.

Unicast: each computer has an IP address, and one can send frames by specifying the IP
address of the computer to which one wishes to send the information. The active and passive
elements of the network (switches, relays, routers etc.) channel the information in such a way
that the frames arrive at their destination. Only the machine whose address is contained in the
frame can access and process the information.

Broadcast: the notion of broadcast involves sending a piece of information from one computer
to all the others on the same network. Instead of information being sent by unicast to the IP
address of each computer, the frame is sent to all the computers in a sub-network, using the
broadcast address reserved for this purpose. Each computer in the sub-network can access and
process the frame, as if it had been sent to it personally.

Multicast: Instead of the server files being sent individually to each client machine, the
information can be sent just once, and retrieved by each of them. In the Ethernet network, for
example, each frame reaches all the computers, the notion of multicast being that the
information is sent to a single address, which is polled by all the client computers.
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% INRIA

INRIA (Institut National de Recherche en Informatique et Automatique), is a French public
computer research institute, employing 2,500 people and composed of various groups, each

working in a particular field.
Web site: www.inria.fr

INRIA, which was set up in Rocquencourt, near Paris, in 1967, is a public science and
technology institute (in French, “établissement public a caractere scientifique et
technologique”, or EPST), operating under the dual authority of the Ministry for Research and
the Ministry for the Economy, Finance and Industry. INRIA’s main tasks are set out in the decree
of August 2, 1985 relating to the organization and running of the institute.

The RODEO project

The task of this working group is to design, assess and implement mechanisms, which make for
the efficient and simple use of communication resources.

In practical terms, the RODEO project got off the ground in 1988, under the leadership of
Christian Huitéma, with as its general area of responsibility open, high-speed networks. The
project very soon focused on the Internet protocol and its engineering.

In the meantime, digital TV and radio, both satellite and terrestrial, developed, bringing with
them new means of data transmission.

From 1996, the RODEO group worked on the design and implementation of the mechanisms for
standard integration of unidirectional links into the Internet.

This research group is in charge of the UDLR (Unidirectional Link Routing) working group within
the IETF (Internet Engineering Task Force).

The IETF (www.ietf.org) is an international organization composed of industrialists and
researchers from both public and private institutes whose task is to validate and standardize new
Internet protocols.

Within this working group, the UDLR mechanism has been approved by the Internet community,
and is now set to become an international standard.

The RODEO project results have allowed the implementation of complete IP connectivity
enabling a site to receive low-cost, high-speed Internet flow via satellite, and send
locally-generated flow by terrestrial channels.

UDLR allows optimal use of geostationary satellite characteristics.

The following UDLR characteristics differ from those of other Internet via satellite solutions:

- Transport of all local network fow, regardless of protocol (IP, ARP etc.), range (Unicast
or Multicast) and type: (applications [web, e-mail etc.] or service [routing etc.]).

- The terrestrial IP return can be realized with any medium, and via any Internet access
provider.

- Incoming flow can originate from several transmission points.

UDLR is set to become an Internet standard: INRIA heads up the UDLR working group at the
IETF(Internet Engineering Task Force).

Feb 2002 20



