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PART A - Projedt Summary 3

TELEMATICSAPPLICATIONS Programme

Form A: OVERVIEW OF MECCANO PROJECT

A.1- Summary Information on the Projed

Projed Number Acronym - Title

MECCANO : Multimedia Education & Conferencing Collaboration
over ATM Networks & Others

Lead sedor Other sedors Projed Duration
(Initials) in Months
3RE 24

Projed Objedives, Summary description and anticipated results (up to 20 lines):

The objedive of the projed isto provide all the technology components, other than the data network itself, to support
coll aborative RTD through the deployment of enhanced tods for multimedia all aboration in Europe. The projed will
improve and deploy the existing tod sets with a particular appli cation aim of distance alucation and of conferencing.
The improvements wil | occur in many important aspeds:

»  Better integration of the multimedia conferencing tods to make them easier to use by untrained users;

»  Capability for optimum video, audio, shared workspace and applications sharing over heterogeneous bandwidths;
* Identify the additional support and management faciliti es required to mee and enhance the end-user appli cations;
* Inter-operable aossplatform support for many systems - UNIX workstationsand PCs

»  Better support for the introduction and recording of multimedia information in conferences;

e Support for network reservation and multicast deployment over concatenated networks technol ogies - mainly using
IP - including packet-switched, ATM, SMDS, Dired Broadcast Satellite, mobile axd ISDN,;

* Improved inter-operation between workstations running the multicast Internet and normal ITU-T procedures,

» Integration of low-speed accessfacili ties viaintelligent packet filt ering, multiplexing and transcoding gateways
with dstributed, seaured, control;

»  Capability of interworking between Internet MBONE and ITU-T styles of end-station.

» Facilitiesfor seaure mnferencing - with the keys distribution compatible with alarge-scale CA infrastructure;
» Distributed measurement, monitoring and management of Resource Reservation and Quality of Service:

»  Conference anouncement and invitation - including o private sessons - integrated with booking systems.

Verification activitieswill be pursued bath insde the project and in other Telematics projeds which stresseach of the
technicd activities. They following test all the tod's over various network technol ogies and geographic regions.

» Regular research seminars given from the sites of the partners - and from North America

» Usein theresearch community, including over the national research networks of UKERNA, DFN, UNINETT, and
CA*Net Il of seminars, ledures, reseach coll aboration and home working.

» Useby at least 8 other Telematics, ESFRIT and ACTS projeds and several national ones. Besides tods from
MERCI and ICETEL projeds, it wil | utiliseresults from ICE-CAR, current National, and EC projects.
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PART A - Projed Summary 4

Major Validation sitest :

Instit_utic_;n/ City/Town Region 2 Country 3-

Organisations + Postal Code
Academic Computer Centre Krakow 30-950 N/a PL
CYFRONET
British Tdlecom Research Martlesham UK54 GB
Communications Research Centre Ottawa K2H 8S2 n/a CA
Hewlett Packard Limited Bracknell RG12 1HN UK52 GB
Ingitut National de Recherche en Sophia Antipolis 06902 FR82 FR
Informatique & Automatique
Universitetet i Odo Odo 0378 n/a NO
Universitaet Stuttgart Stuttgart 70174 DE11 DE
Shell International Exploration & Rijswijk NL
Production BV
Schod of Slavonic and East European London WC1E 6BT UK55 GB
Studies, UCL
TELES GmbH Berlin 10587 DE301 DE
Universitaet Erlangen-Nuernburg Erlangen 19068 DE22 DE
Universitaet Freiburg Freiburgi. Br. DE13 DE
Universitaet Mannheim Mannheim DE126 DE
Universitaet Bremen Bremen DE5 DE

Other Characteristics of the Projed:

e Users involved (up to 3 lines)

The user groups include: Fied trials of distance elucation, for mathematics, medicine and languages in Canada,
Germany, Norway, Poland and the UK; medical consultation in Germany; seminars, bath inside the UK and across
Europe and Canada; German commercia trialsto residential users and for coll aborative engineeing.

 Technol ogi es and/ or approach used (up to 3 |lines)

The network technologies include Multicast IP over ISDN, DBS, SMDS, ATM, cable TV and mohile radio - with
reservation and priority in routers and gateways which support filtering and transcoding and ITU-Mbone. The tods
have multi-bandwidth capability via hierarchical coding o audio, video and shared workspace There is WWW in
many areas of the mntrol and thetods. Seaurity support is provided for the streams, components and announcements.

» Expected benefits for the citizen (up to 3 Ilines)
The Benefits for Citizens include the ability to receve multimedia teaching, leaning and events in home premises
via|SDN or DBS; ability to reach isolated communities by DBS; medical accessby cable TV, mobile and ISDN.

» Expected benefits for the users of the application (up to 3 lines)

The benefitsfor Usersindude the ability to coll aborate in multimedia leaning, teaching and seminars with locally
available mmmunications networks; remote accessto multimedialeaning material at speeds suitableto the access
network; spedfic ll aborations achievable without putting in spedal communications facil ities. Good support.

» Expected benefits for the European |Industries (up to 3 |lines)

Expeded Benefit to European Industry arise from the participating industrial concernsinterested in devel oping and
marketing the relevant components, service providers interested in trials of the systems on their networks, and user
communiti esreali sing that the technology will improve internal productivity and wil | ease @ll aboration with others.

e Contribution to EU-policies (up to 3 lines)
The projed contributesto EU policiesin several ways. by establi shing networked multimedia apability in European
industry and user sites, by including East European partnersin a genuine way, and by hel ping ensure that international
standardsin multimedia, network technology and seaurity are promul gated with a European flavour.

1 A completelist of validation sites hasto be provided in the Supplementary Informations - Form S.6
2 Seeannexed list of regions
3 Please use I SO country codes as described in annexed notes
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PART A - Projed Summary 5

Co-ordinator:

Name of Institution/Or ganisation City Region! | Country ¢
+ Postal Code
University Coll ege London London, WC1E 6BT UK55 GB
Contact person from the Co-ordinating Contractor:
. . ; University Coll ege London
Title, First Name, Professor Peter Kirstein Address Gower Stred
R London WCIE 6BT
Tel: +44(0)171 380 7286 Fax: +44(0)171 387 1397
E-mail 1. Kirgein@cs.ucl.ac.uk E-mail 2:
Other Contractors:
Participants Name of | nstitution/Organisation City Region1 Country 2
Code? + Pogtal Code
Cc2 Academic Computer Centre CYFRONET Krakow N/a PL
30-950
C3 Communications Research Centre Ottawa N/a CA
K2H 832
C4 Hewlett Packard Limited Bracknell UK52 GB
C5 Ingtitut National de Recherche en Informatique & Sophia Antipalis FR82 FR
Automatique 06902
C6 Universitetet i Odo Odo N/a NO
0378
Cc7 Universitaet Stuttgart Stuttgart DE11 DE
70174
C8 TELES GmbH Berlin DE301 DE
10587
All Schod of Slavonic and East European Studies, London UK55 GB
UCL WCI1E 6BT
A6.1 New Learning AS Oslo N/a NO
0371
A7.1 Universitaet Erlangen-Nuernburg Erlangen DE22 DE
19058
A7.2 Universitaet Freiburg Freiburgi. Br. DE13 DE
A7.3 Universitaet Mannheim Mannheim DE126 DE
A8.1 Universitaet Bremen Bremen DE5 DE

Seeannexed list of regions
Please use I SO country codes as described in annexed notes
3 Codes for the participant roles are as foll ows:
C1 = Co-ordinator; C = Contractor; A = Asciate mntractor
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PART A - Projedt Summary 6

A.2 - Budget Summary Information

Projed Number Acronym - Title

MECCANO : Multimedia Education & Conferencing Collaboration over
ATM Networks & Others

Human Resour ces Summary (Person-month)

Total Resources of funded” Contractors 214 1
Total Resources of funded Asociated Contractors 44
Total Resources of funded Subcontractors
Suhiotal Resources of funded Participants 258
Total Resources of non-funded? Contractors 36
Total Resources of non-funded Associated Contractors
Total Resources of hon-funded Subcontractors
Total Resources of Spornsoring Partners 3
Cost Summary in KECU
PartiCi pants Person‘; Perstnnel Equif)'ment Thirt?Party Trav‘; and Consusﬁwabla Oteﬁer Over7ﬁeads gl % of EUS Contﬁgutlon
Code3 month Assstance | Subsistenc and significant Contribution
(subcontractors) e Computing Spedfic
Project Cost % FC
AC
Ci1 78 275 30 56 72 433|]100| AC 433
All 6 19 6 2 3 3 33||100| AC 33
Subtotal 1 84 294 6 32 59 75 466|100 466
Cc?2 60 42 9 20 15 15 86]|100 86
C3 36 345 36 15 396|] O|FC 0
C4 12 133 133|] 50| FC 67
C5 24 250 17 267|| 50| FC 134
C6 12 54 5 4 4 67||100| AC 67
A6.1 12 124 10 134]] 50| FC 67
Subtotal 6 24 178 15 4 4 201)| 67 134
Cc7 12 53 8 6 67||100| AC 67
A71 6 27 3 3 33||100| AC 33
A72 6 27 3 3 33||100| AC 33
A73 6 25 3 2 1 2 33||100| AC 33
Subtotal 7 30 134 3 16 7 6 166]]100 166
C8 16 166 4 8 178|| 50| FC 89
A8.1 8 36 8 44|1100| AC 44
Subtotal 8 24 202 4 16 222|| 60 133
Total 294 1576 49 9 131 85 102 (a) (b)
Total estimated allowable msts (KECU) (to art 3.1. in contract) (a) 1952 +
EU contributionin % - (to art. 3.2. in contract) (EU Contribution excluding 100%
addtional cost * 100/ Total cost excluding 100% addti onal cost) 38%
EU Contribution (ECU) (to art. 3.2. in contract) (b) 1186%
| from Sponsoring Partners (ECU) | 83

F Includes 60 Person Months (86 KECU) from a different EU funding source for the Polish partner ACC (C2) shown greyed in the abovetable.

Including Subcontractors

g A~ W NP
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Within the funding arrangements of this Estimated contribution contrac
Accepted perticipants, not qualified for EU/EEA funding agreements
Codes for the participant rolesare as follows: C1 = Co-ordinator; C = Contractor; A = Asciated contractor;

See contract Art. 3.2 (FC = full cogt; AC = additional cogt). Indicatethe appropriate cost model
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A.3 - Participants List

Projed Number

Acronym - Title

over ATM Networks & Others

MECCANO : Multimedia Education & Conferencing Collaboration

Participants Participant's Institution/Or ganisation Participant's- Country?
Codel (full l egal name) Short Name + Pogtal Code.

C1 University Coll ege London UCL GB, WCI1E 6BT

All Schod of Slavonic and East European Studies SEES GB, WC1E 7HU

C2 ACC CYFRONET ACC PL, 30-950

C3 Communications Research Center CRC CA, K2H 8s2

Cc4 Hewlett Packard Limited HPLB GB, RG12 1HN

C5 Ingtitut National de Récherche en Informatique & INRIA FR, 06902

Automatique

C6 Universitetet i Odo Uio NO, 0316

A 6.1 New Learning NL NO, 0316

C7 Universitaet Stuttgart RUS DE, 70174

A7l Universitaet Erlangen-Nuernburg UEN DE, 19058

A72 Universitaet Freiburg UF DE, 79110

A7.3 Universitaet Mannheim UM DE, 68131

C8 TELES GmbH TELES DE, 10587

A 8.1 Universitaet Bremen BU DE, 28359

X1 EUTELSAT EUTELSAT FR, 1

X2 Shdll International Exploration and Production BV SIEP NL, 2280AB
Number of Participants

Number of Contractors (including Co-or dinator) 8

Number of Associated Contractors 6

Number of Subcontractors

Number of Sponsoring Partners 2

Total Number of Participants 16

1 Codes for the participant roles are asfollows: C1 = Co-ordinator, C = Contractor; A = Assciated Contractor;

S = Subcontractor; X = Sponsoring Partner
2. Please use | SO Country codes as described in annexed notes
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Part B - Projed & Contractor Description
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PART A - Projed Summary 9

1. RATIONALE OF THE PROJECT

Why another Networked Multimedia Conferencing and Dissemination Project?

The interest in network multimedia does not need to be made in this proposal. It is evident from the
numerous work items bath in many national programmes, and in the three EC Programmes ESFRIT,
Telematics and ACTS, that the neal has been accepted. Nevertheless there is a need to dscusswhy the
sort of projed proposed here under MECCANO is nealed. In the ESFRIT Programme, the whole of
Domain 3 addresses multimedia systems; however the main emphasis is on the provision of the systems,
with appropriate sandards and interfaces. Multimedia pil ots in spedfic environments are envisaged - but
mainly as prodf that the systems are ommercialy viable. The services are amajor asped of Area 1 in the
ACTS programme; here much very useful work will be done - particularly to develop the services in the
context of the BISDN. The same technol ogies pervades the workplans of the Telematics Programme; most
of the sedors have some asped of multimedia services in them. In this projed we will be addressng the
user nedls as they have dready been recgnised not only by different sets of users of the Telematics
MERCI projed, but also by potential groups in the Research and Education & Traning areas. The
technology has much wider ramifications, but it is only these that we have targeted in the Validation
workpackages.

Because of the target user groups identified, this proposal addresses the open call for RE 2.1 real-time
interactive multimedia coll aboration. However wide deployment and goad quality collaboration depends
vitally on having advanced network accessand proper management bath of resource and quality of service
for thisreason, the proposal addresses also RE 1.2 validation d access methods to advanced comrrunication
services and RE 1.3 managing the network as a resource. These items are not being addressed in an official
Call at this time, nevertheless they are being addressed here of necessty; good performance multimedia
conferencing cannot be addressed separately from the underlying network infrastructure, and the middle-
ware between the network and the multimedia tods.

Severa current projeds e.g. MERCI and MATES address multimedia conferencing. However, in MATES
the mnferencing technology is sscondary. MERCI has been addressng the technology, but many vital areas
have not been resolved. Moreover, there have been important developments in standards, networks,
applications funded from other bodies which should be incorporated into a full networked multimedia
conferencing and seminar system. Other ACTS projects have tackled the same aea; however in these the
emphasis has been on high speal conferencing using the B-ISDN; they have not tackled the same
heterogeneous network environmentstargeted first by MERCI and now by MECCANO.

The Market Situation and prospects

We indicate below why none of theincreasing range of suitable productsisa dea market winner.:

» The increasing spead of Workstations/PCs now allow coding and decoding without spedal purpose
hardware - though low-cost hardware support is beaoming widdly available. Nevertheless performance
bottlenecks must <till be locali sed to ensure that suppliers can take corredive action;

» Maediacoding isbeing standardised - but different sedors of the IT industry are still pursuing their own
diredions. With the rapid increase of unitsin each camp, ability to interconned iscritical;

* None of the arrent commercia options alows adequate flexibility for general-purpose operation,
flexible configuration for differing appli cations or reliable mst effective multipoint operation;

» Thereisan increasing move towards LAN/desktop systems. However, these do have to be reliable and
multi purpose and capabl e of secure operation. Hencethe need for the Mbone tod's;

* Not al users want video at al times. Mbone tods provide the flexibility to use just audio and shared
workspace

»  Thenetwork bandwidth available is becoming lessconstrained, but the variety is gill increasing; 1SDN,
ATM, Cable TV, Broadcast Satellite, Digita Radio all have a place Each provides optimal facilities within
itslimitations - but the market needs all to be interconneded economically;

» Packet working for multimedia workstations has become much more popular and emnomic;
neverthelessuser accessand beaer technology may use a different one of the above technol ogies:

*  Most commercial Video Servers, addressng the hoped for “video-on-demand” market, target the local
environment; recent standards, bath of transport and resource management in networks, make WAN
deployment more feasible - but facilities are stil | rudimentary and deployment rare;

»  Seaurity faciliti es are becoming avail able, though regulatory constraints gill impact deployment.

V2:30Jdly97



PART A - Projed Summary 10

Product updating isa cntinuous process. Early product impact, during 1998, will derive partly from ealier
initiatives like MERCI - but a further great advanceis expeded for four reasons:

» Theimportance of the Internet is now redi sed widely, even ITU-T standardstakeit into acoount;

» Accessand dtribution technologies are being redireded to work with backbone technologies;

» Theleading edge chip supdiersare providing multimedia hardware components, processor chips, smart
cards, and emnomic network interfaces to ensure that the services can be provided economicaly; the
computer manufacturers are integrating them into their newer products;

*  The move towards the facilities of ATM and o IPv6 (on standardisation, IPPATM integration, PNNI
interfaces), support for high speed routing, partial implementation in components, and pilot projeds, are
starting to make a redity of bandwidth reservation or routing based on service dass - thus achieving a
Quality of Service

Products will continue to emerge throughout the next few years. We will use, and extend, products bath
from inside the project and from other industrial and reseach sources. Such prototypes will be superior to
most commercia products.

User Needs in applying Networked Multimedia to Conferencing and Dissemination

Many users would like accessto network multimedia facilities for consultation, conferencing and database
access They want anumber of spedfic services - all of which we addressin this projed:

e Light Weight Conferencing: Smpler digita systems - with workstations by themselves or in co-
ordination with avideo projedor - using the avail able network technol ogy.

e Commercial users want multimedia conferencing for general purpose cdmmunications in business
affairs, but would accept somewhat lesser quality - if they gain in reachability, speed (of reaction and
configuration) and economy. Other applicaions, eg. sales presentations in commerce, have more quality
demanding requirements. Ease of use, user configurability and interoperability are vital. Mobile accessis
also dten very important.

» Video/audio: Different qualities of service (QoS) are required, depending on the nature of the
application, the availability and cost of bandwidth; the audio is the more citical for User acceptance

» Shared Workspace: The requirements depend an the appli cations area- but it is often a vital feature;

* Introduction of Multimedia Servers: Some users must record conferences; other users would like to
introduce multimedia information, or may be concerned mainly in interacting with the server.

 Range of Network Support: Users often employ the same euipment for local or wide aea
applications - requiring its de-coupling from particular appli cations or attached network.

 Range of Workstation Support: Both PCs and UNIX workstations are required in dfferent
environments. It is important that there be arange of equipment allowing users to gpt for using the same
workstation for alonger time.

» Conference Room Support: Users may accept a quality of multimedia in workstations lower than for
lecure room or conference room presentations; for the latter some practitioners would aso like dedronic
whiteboards..

e Seaurity: In many applicaions, confidentiality and authenticaion are indispensable. One neels to
proted against unauthorised intrusion, permit transfer of confidential information, all ow for verification and
non-repudation of participants; the system mugt allow only authorised setting of components or provision
of sesgon information.

» Multiple Locations: It is often important to have the sessons be multi-way. Sometimes a few
locations could participate dosdly in the same sessons; a others many users would like rather weaker
interaction. The use may even be mainly one-way, e.g. for providing information or server access with
minimal reverse mmmunication.

» Management and Trouble Shooting: Users would like to run their conferences and seminars with
minimum need to interact with other sites to find aut and resolve transmisson problems. The set-up and
conduct of the sessons should be straightforward and simple. Technicd support in one stes, this should be
able to support multiple sites.

All these aspeds are being addressed in the present projed.

The Impact on the Users

There ae many applications where the facilities outlined in Sedion 1.3 would be of considerable value to
the User Community. Many reseach users, which are the first group addressed in this project, aready have
powerful workstations, and accessto good network facilities. With only small upgrade of their existing
workstations, such users would be able to collaborate fully with reseachers a other locations. The first
place we are introducing the facilities is to aid collaboration with our partnersin EU projects; here we are
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PART A - Projed Summary 11

sometimes hampered by the lack of uniform network access by our collaborators. Network access is
becoming less of an isae for European Framework projeds - cost considerations may still impede wider
commercial deployment. We ae gplying the technology aso in education and in training. The tedhnology
allows a ledure or a training sesson to ke provided at a number of locations smultaneously - with full
interaction. With reduced quality, the sessonsmay be avail able in the home over the ISDN or on the move
with mohil e radio; with reduced interactive apability, they may be delivered by dired broadcast satellites
(DBS) or cable TV.

The technologies already exist; they need improving in the light of the users' applicaion-spedfic neels. It
isin thislight that the present projed is particularly important; we intend to make the facilities developed in
this project openly available & the very least to the users of other EC Telematics and rationd initiatives.
Several sets of such users have already indicated that their use of the MERCI/MECCANO tedhnology will
allow them to concentrate on the appli cation areas themselves - without requiring also tod development.

The Application and its Validation Sites

The work proposed here has very genera applicability. Nevertheless it is a tenet of the Telematics
Programme that each projed have spedfic sets of users to vali date the work. In this projed there ae many
supgiers of technology; we start from the tenet that each supplier should also assst in some validation, to
ensure that the product is usable and works well. At the same time, this projed is only part of the portfolio
of each partner, and real validation is expensive. Initialy we had proposed the following main areas of
application: Collaborative automotive engineeging, Customer support in a particular industry, medicd
coll aboration between doctor and hospital, and ledures and seminars in various disciplines. The comments
from thereviewers, and financial stringency, led to the Commisson proposing that we restrict the vali dation
to different types of seminar, using a variety of modes of communication including DBS satellites, high
sped terrestrial and ISDN. These will involve both conferencerooms and workstations.

|2. OVERALL DESCRIPTION OF THE PROJECT

2.1 Objedives of the Project

The ohedive of the projed is to provide al the technology components, other than the data network itself,
to support collaborative RTD through the deployment of enhanced tods for multimedia coll aboration in
Europe. The projed will i mprove and deploy the eisting todsets with a particular application am of
distance elucation and of conferencing. The improvements will occur in many important aspeds:

»  Better integration of the multimedia conferencing tods to make them easier to use by untrained users;

e Capability for optimum video, audio shared workspace and applicaions aring over heterogeneous
bandwidths;

* Inter-operable aossplatform support for many systems - UNIX workstationsand PCs
»  Better support for the introduction and recrding of multimedia information in conferences;

Support for network reservation and multicast deployment over concatenated networks technologies -
mainly using IP - including packet-switched, ATM, SMDS, Dired Broadcast Satellite, mobile and
ISDN;

* Improved inter-operation between workstations running the multicast Internet and norma ITU-T
procedures;

» Integration of low-speed access facilities via intelligent packet filtering, multiplexing and transcoding
gateways with distributed, seaured, control;

»  Capability of interworking between Internet MBONE and ITU-T styles of end-station.

» Facilities for seare @nferencing - with the keys distribution compatible with a large-scale CA
infrastructure;

» Distributed measurement, monitoring and management of Resource Reservation and Quality of
Service

» Conference anouncement and invitation - including o private sessons - integrated with booking
systems.

Verification activities will be pursued bath insde the project and in other Telematics projeds which gress
each of the technicd activities. They following test all the tods over various network technologies and

geographic regions.
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* Regular research seminars given from the sites of the partners - and from North America

» Use in the research community, including over the national research networks of UKERNA, DFN,
UNINETT, and CA*Net |1 of seminars, ledures, reseach coll aboration and home working.

» Useby at least 8 other Telematics, ESARIT and ACTS projeds and several national ones. Besides tods
from MERCI and ICETEL projeds, it will utilise results from ICE-CAR, current National, and EC
projeds.

2.2 Knowledge of sector and technologies to be used

2.2.1 The International State-of-the-art on Networked M ultimedia Conferencing.

Packet networks are becoming more suitable for network multimedia. The emerging generation of Internet
faciliti es, in which the backbone services have alower limit of 34 Mbps, and a higher end limit soon
pushing the Gbps range, is fully suitable for wide-areadigtribution. In the MERCI projed we have shown
the feasibility of conneding in limited facilities over narrow-band ISDN, supporting good quality faciliti es
at 1.5 Mbps pedls, and distributing the multimedia cheaply over DBS satellites. In ACTS projeds like
ATHOC, andin commercia services like AT HOME, the potential of two-way multimedia using cable TV
plant is being demonstrated. Pilot networks like TEN-34, JAMES, SuperJANET and CAIRN are starting to
demonstrate that multicast is a viable technology - as evidenced by the increasing availability of resource
reservation in commercial routers. These devel opments are still in the proofs of concept state; it is only from
projeds like this one that deployable systems will emerge.

Chips for workstations are becoming faster at affordable mst. Recent Codec dipsets and multimedia
instruction extensions will ensure very economic multimedia facilities - even current generation PCs and
workstations operating in the range of 200 MHz can decode all the dgorithms, and encode many, at full
motion quelity and in red-time. New developmentsin IR and in smart cards ensure that these two functions
will become standard on the PCs deployed later in 198. In North America, 1-1.5 Mbps transmisson speeds
are dready affordable over the local and wide-area - with higher speeal aggregation becoming very
attractive into and aut of larger sites. Of course, there will continue to be presaure to reduce dl costs. For
this reason, we eped that many organisations will continue to want to reduce the bandwidth used for
videoconferences to lessthan 300 Kbps for larger meeings and to lessthan 100 Kbps for desktops in the
wide area- even at the cost of video quality. Growth in switched Ethernet hubs, UTP-5 wiring, low cost,
higher speed 10MaseT and cable TV technologies have made local distribution of multimedia relatively
straightforward. Improvement of video projectors, working diredly from workstations, has reduced greatly
the st of conference rooms. Even audio problems are being resolved by good quelity headsets for
workstation operation and aff ordable etio cancdlation in conferencerooms.

Single channd Basic Rate ISDN for circuit-switched networks has been available for some years; only now
are workstations and PCs able to support bath channels; reasonable st equipment for 6 and 30 channel
ISDN isavailable, but the st of operating many channels is high. With improved codecs, lessdemanding
applications can now be satisfied with two-channe 1SDN. The protocols sipported on most ISDN boards
available (PCs) have not been compatible with those on the packet networks, but this is changing: more PC
software now supports IP, and ISDN gateways are becoming avail able which support the @ommon I1SDN
protocol structures. The workstation and communicaions suppliers redise that the H.320 protocals,
adopted ealier by the cariers for multimedia working an the ISDN, are incompatible with bath the Internet
and with Local Area Network distribution; their recent H.323 family is much more appropriate and is well
adapted to MBONE packet working. It is no coincidencethat Intel and Microsoft are very active in bath the
IETF and ITU-T committees. There are still significant differences between the MBONE and the ITU-T
protocol structures. Early gateways between the two are available from the MERCI project; further
development of these gateway faciliti es is gill required - partly because the two communities are still
evolving their standards.

Video Servers are being ceveloped franticdly to med an expeded video-on-demand market. The WGs
developing standards for video-conferencing are also addressng the video server standards - enabling the
use some of video servers in broader environments. Many such servers have the requisite hardware base
neeled for this projed - but the software facilities are lessflexible than we require. We will collaborate in
this project with several manufacturers wishing to enter aso this market.

Many providers of workstations and network components understand the need to incorporate seaurity
features. Providing alight level of security is easy, but this may not mee serious demand. Stronger seaurity,
using Public Keys and DES, is wanted - but regulatory considerations still impede the introduction of seaure
products on a world scale - thus constraining the growth of such products. Nevertheless smart cards will
become standard features in some PCs next year; bath organisations like Verisign and Nortel in North
America, and projeds like ICETEL in Europe, are showing that a full seaurity infrastructure could be
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deployed. Relevant standards are being developed in bath the ITU-T and the IETF; the MERCI projed has
pioneaed these facili ties for the end-user, using the ICE-TEL infrastructure. Proof of concept is needed to
establish viability on a significant scde, and to incorporate medchanisms for the protedion of network
components li ke gateways and multimedia servers.

The research community, particularly in the IETF, must standardise packet-switched environments with the
multicast capability that is © much more powerful, economic and flexible than the drcuit-switched
approach using Multiplexed Control Units (MCUSs); nevertheless further developments in network and
router technology are required to allow easy deployment of such facilities. This technology and the
requiste network speeds are nearly there to allow widespread deployment; even without this projed people
will deploy such functionality widely over the next few years. This projed will accderateits deployment in
the Telematics Sedors and wil | improve the features provided.

2.2.2 The Current Standar ds Relevant to M ultimedia Conferencing

Many groups of organisations are producing standards relevant to multimedia @mnferencing; amongst them
are the following: The International Telecommunications Union (ITU), the Internet Engineging Task Force
(IETF), the PC Industry Working Group (PCWG), the International Multimedia Telewmnferencing
Consortium (IMTC), the Packet Video Forum (PVP), and the DAVIC consortium. The technology also
uses the results of many other groups like those on seaurity, media coding, system management, ISDN and
ATM. We do not have space here for a diatribe on these standards, several of the partners are deeply
involved particularly in the ITU-T and IETF standards - partly under commercia, partly SCIMTAR and
partly MERCI auspices. We have been particularly active in the Audio/Video Transport (AVTWG),
Resource Reservation Set-up (RSVPWG), Integrated Services (IntSYWG), Multimedia  control
(MMUSICWG), Comnon Authentication Technology (CATWG) and the Public Key Infrastructure
Exchange (PKIXWG) working goups of the IETF, and their equivalent in the ITU-T. Indeed, MECCANO
partners have dhaired several of the activities and brought through many of the standards e.g. those on
audio/visual transport, sesson announcement, audio coding with redundancy, asymmetric routing, and
seaurity. We ae encouraged that there is convergence between many of the standards - so much so that a
MERCI gateway between the ITU-T and Mbone world could be realised. Neverthdess the standards are
till developing in al the above fora and some still do not redli se the need for compatibility. Here we refer
particularly to the DAV IC consortium in interactive TV standards, whose dialogue with the other groupsis
only just starting. Nevertheless progressin standardisation is being made. For example, ITU-T has just
adopted (in H323) the transport level protocols of the IETF (RTP-2), and the red time streaming protocol
(RTSP isbeing pursued by the same people in several fora.

2.2.3 Likely Developments of Networ ked M ulti-media Products and Services

In the ongoing struggle between supdiers, trying to constrain users to be locked into to their proprietary
offering, and the more open environment envisaged in this project, the latter are dealy winning.
Increasingly workstations and PCs provide the functionality needed for the arrent services. Moreover, the
neal for interworking between the alltures is growing - bath because of the wide deployment of the
relevant network functionality and because of users increasing annoyance at not being able to use their
favourite workstations for these mnferences. Thisin turn will make it esential that we understand well the
nature of the communications loads these gplications will provide and ensure that there is adequate
gateway performance (bath at the interfaces between packet and circuit systems, and at the end-points of the
networks). Our initial experiences, bath with ISDN and ATM gateways, suggest that the measurement
functionality does not yet exist; we believe that it will be deployed over the next couple of years very
widely. The technology development is addressed fully in Sedion 3 - where the technicd work-packages
are described. This project will be nea the lealing edge of the technology; it will be linked to aher
activiti es further advancethe technol ogy - funded bath under National and EC auspices.

2.3 Methodology o the Project

The omponents will be largely derived from the results of the previous Telematics MERCI projed, though
there will also be inpu from the Telematics ICE-TEL projed and from activities financed by DFN in
Nationd projeds.

The main improvements being made over the MERCI tod s are the foll owing:
» Better integration making thetods more essily used by untrained users;

» Better capability for bath high and variable quality video, high quality audio, and a variety of shared
workspacefacilities;

» Most of the facilities will operate crossplatform on bath UNIX workstations and PCs running Microsoft
operating facilities;
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» Better support for recording of multimedia information, off-air or from conferences, and for the
introduction of media dips- including recrded conferences - into such conferences;

» Support for Internet Quality of Service and DBS network facilities;

» Fuller Inter-operation between workstations running Internet and the normal ITU-T procedures;
» Better facilitiesfor seaure mnferencing - with easy distribution of keys and information;

» Better Distributed measurement, monitoring and control;

» There will be verification activities pursued insde the projed, but the majority will be in other
Telematics projeds. There will be regular MECCANO seminars given from the Stes of the partners,
including from North America

» Besides tods from earlier EU projects, it will utilise results from concurrent Telematics projects: - in
particular seaurity tools from the ICE-CAR project.

* The tods and MECCANO software will be provided to aher projeds and there is a spedfic work-
package to support outside users.

2.3.1 Technical development and integration work required.

Here we refer to Sedion 3 where this subjed is treaed in grea depth. We need to improve the mediatods
and the servers, provide support for the different network technologies, develop further the different
network types, update the conference anouncement systems, and improve the user interfaces. In
MECCANO, unlike in the MERCI projed, we will be incorporating tods and technologies from many new
supgiers; there will be substantial integration. Finally the spedfic demands of the validation exercises, bath
inside the projed and from external users, will incur effort.

2.3.2 The operation, performance and test criteria for the demonstrator

The pilot testing will be aregular bi-weekly project meding where the arrent status of the technology will
be exercised. Thisis the procedure we have been adopting during the MERCI projed and it serves as an
excdlent and continuous test for our accompli shments. Subsequently the technology will be introduced into
both spedfic MECCANO application workpackages and by other projeds as outlined in Sedion 3. The
acceptability and test criteria can only be determined by the different user communities; we will endeavour
to mee the neals and performance citeriathey express

2.3.3 Geographic Coverage

The MERCI technology has been demonstrated widely over the whole Internet - wherever the bandwidth is
adequate; it is used bath by MERCI and by various ACTS projeds over the JAMES network. The MERCI
bi-weekly projed meeings include six countries - and typicaly involve a dozen dfferent people. The
quality is variable if the normal Internet is used - network overload can leal to 40% packet lossat modest
international traffic levels of 70-80 Kbps; when the JAMES ATM pilotsis used there can be packet lossin
intermediate routers, but we obtain excdlent QoS with seven country working simultaneously and have
done wide-areademonstrations in eight countries. Truly pan-European coverage wil | depend on the progress
in Task RE1 of the Telematics programme. We will not be @mnstrained by the availahility of the JAMES
pilot; it isan esentid part of this proposal that our tedhnology scales down to 128 Kbps ISDN - and even
provides interfacing between such facilities and the more powerful ones usual in the reseach community.
Because of theincorporation of DBS and ISDN techniques, geographic limitations are largely removed; we
will demondtrate application in at least Poland, in addition to the EU and Canada, and will incorporate
mobhil e users by radio.

2.4 The Phases of the Project

2.4.1 The Relationship to the Different Phases

The work previous to this project spans aready all phases: Andysis of user requirements (Phase 1),
Definiti on of functional phases (Phase 2), Building of a demonstrator (Phase 3), Vi dation - including some
verification - Phase 4a, but not redly demonstration in the way used by the EU (Phase 4b). From our
contacts with workstation suppliers, there is arealy some movement even under Phase 5. Under
MECCANO we will do some work again in phases 2-4. The purpose of the projed is to help development
of thetods  that they are available to ather appli cations. A major activity, after the present proposals have
been awarded, will be to assss the real neeads of the projeds which have stated that they want to use
MERCI/MECCANO todsto seewhat they really need. Inside this project, we will only move to Phase 4a
over the two years proposed - though bath the National Research Networks and some other projects will do
Phase 4b, and we eped aso to go to Phase 5 of exploitation! Our main Demonstrators will be other
projeds which capitalise on the facilities being developed in MECCANO. However, to retain a dea
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assssnent of the successof the technology, we have put in a number of application consoli dation activiti es
which are discussed in WP8 and activities to support the outside activities, discussed in WP9.

2.4.2 Previous wor k

The projed has several aspeds: the facilitiesrequired by the user, the technical development of the different
aspeds of the multimedia technology for this type of application, and the requirements of the applications
themselves. The user requirements have been developed from experience in running a series of MERCI
applications including a successful seminar series, trias in industry and a medical workshop. This has
identified a number of new user requirements, refleded in the materia included in the Work-Packages of
Sedion 3. Examples are:  the need for better user interfaces, some form of resource management, better
audio and video, seaurity, multimedia server facilities, better Quality of Service (QoS) at different levels,
interconnedion of ITU workstations into MBONE conferences (and vice versa), and the availability of
support for more kinds of network. All of these needs have been addressed at some level in the MERCI
projed; neverthelessthis proposal is for a very significant improvement in al of these aeas. The neels for
the provision of scaleable coding techniques, with a @mnsequent ability to provide intelligent gateways and
relays, more sophigticated ways of dealing with private sesgons, better user interfaces, and realier accessto
resource reservation in key components al arise from previous work on the MERCI projed. Nevertheless
they will result in very significant improvementsin the facilities available.

From our current regular bi-weekly medings, seminars, and pilot use in industry; we know only too well
what aspeds need further improvement.

2.4.3 Conclusions from past work
The main conclusions, al of which will be addressed here, are:

* The MERCI technology is adequate for applications over the arrent packet networks - provided
adequate bandwidth, resourcereservation or at least traffic priorities, are available

*  Redundant audio, asin RAT and FreePhone, greatly improves performancein lossy networks;

» Hierarchic ooding is becoming available for bath audio and video. Implementations still need some
development to reach the maturity of the airrent VIC and RAT products. Particularly when combined
with intelligent filtering in gateways, they provide an excdlent mechaniam for heterogeneous
communications - e.g. for linking in workstations via DBRI ISDN or mohil e radio; significant piloting
isnealed bath for the hierarchical coding and for thefiltering gateways;

* Current shared workspace facilities are invaluable - but require a reliable multicast infrastructure.
Shared workspace tods with different facilities are gill needed in spedfic applicaions. Severa
candidates for further development are available from MERCI, DFN and commercial products.

*  The airrent MERCI products are usable by trained people - but much needs to be done to improve their
user interfaces and their usability;

»  The Conference Announcement and Invitation tods have made possble the widespread take-up of the
technology. Private aanouncements and relayed personal invitations require further development -
partly becuse the relevant IETF standards are till being refined. It is esentia that this series of
procedures, and their implementations, become integrated with conference bodking systems;

» The international component of current European research networks often have marginal quality for
this applicaion; their replacement by clean Internet Channels (asin the UCL CAIRN link to the US),
or ATM facilities (asin our use of SuperJANET and JAMES) give excdlent results;

*  Some implementations of resource management are now available as RSVP or traffic priority; others
are oming in under IPv6; large scale pil oting is required to ensure that they can be deployed ruggedly,
and can take proper advantage of emerging, high speel research networks in their ATM or other forms;

» Dired Broadcasting Satellites provide an important adjunct to terrestrial mechanisms for large-scale
educational delivery. The MBONE protocols can be extended to integrate this technology - till
allowing interactive feedback. Further pil otingis neeled to vali date manageabil ity and deployabilit y.

»  Considerable management and monitoring work is needed - particularly under difficult conditions on
Internet Routers and current ATM switches; this will provide an understanding o performance
limitations, improve conferencing and help optimise the resource reservation;

» Confidentiality and authentication are required; ongoing activity under MERCI will provide agood
basis for seauring the mnferencing applicaion, but more work is required with deployable public key
infragtructures and smart cards and with seauring network components like gateways,
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Multimedia servers require further development. Some products now provide adequate video-on-
demand even compatible with current MBONE standards. The major WWW suppliers and Software
companies are @llaborating in the IETF MM USIC Working Group in advancing RTSP, this gill neels
to be related to the DAV IC initiative. Much work is dill needed in the browsing and indexing of the
server data. Many products are being integrated with WWW faciliti es.

MBONE multicast facilities are much more flexible that the ITU-T H.320 MCU ones; the newer
activities with H323 lodk very hopeful, and the ealy interworking gateways have demonstrated proof
of concept. Much more work on gatewaying between the two worldsis essntial;

Many new products are emerging based on the H.323 reacommendations; this is further strengthening
the need for interworking with the Internet family;

Compatibility with the equipment manufacturer Standards is vital. Nevertheless validation for these
standardsis needed from projeds like MERCI and MECCANO - particularly in real demonstrators over
the research networks.

Problems remain with conferenceroom technology; multiway transmissons and variable delays of the
media streams present particular problems. Standards in wide-area conference room control facilities
will impact standards for the whole of the @nference room equi pment.

.4 Relevant References

Bolot, et a: Adaptive Error Control for Packet Video in the Internet, Proc. ICIP'96, Lausanne,
Switzerland, 96.

Bolat, et a.: Control mechanismsfor packet audio in the Internet, Proc. IEEE Infocom '96, San
Francisco, CA, April 96.

Hinsch, et a.: Seaure Conferencing User Agent: A Tod to Provide Seaure Conferencing with MBONE
Multimedia Conferencing Appli caions, Proc JENC?7, Budapest, May 96

Unsupported MERCI  Software http://ugwww.ucs.ed.ac.uk/micearchive/
Supported MERCI Software; ftp:/ftp.ucs.ed.ac.uk/pub/videoconference

Kouvelas, et a, Lip Synchronisation for use over the Internet, Analysis and Implementation”, in
Procealings of |EEE Globecom'96, November 199, London, UK.

Hardman, .et a " Enhanced Reality Audio in Interactive Networked Environments”, in Proceelings of
the Framework for Interactive Virtua Environments (FIVE) conference, Decanber 199, Pisa Italy.

Kouvelas, et al.: Overcoming Workgation Scheduling Problemsin a Real-Time Audio Tod", in
Procealings of Usenix Annual Technical Conference January 1997, Anaheim, California

Sase, A. et a: Multimedia Conferencing for Remote Language Teaching over SuperJANET, Computer
Asssted Language Learning, Volume 9, Number 2-3, 1996, p.99-105

Kirgein, P. et a: Searity Requirements and Mechanisms for Multimedia Conferencing, Proc. ENCS,
Edinburgh, 1997

Kirgein, P. et a: Recent Activitiesin the MERCI Conferencing Projed, Proc. ENCS, Edinburgh, 1997

2.5 Dependencies

2.5.1 Links and complementarity to aher relevant European or National activities

Thi
list

sproject is linked closely with a number of European and retional activities. The following is a partia
of the projeds closdly related to the MECCANO projed: (here aas denotes “and any successor”, since

many of these projeds are putting in extension proposalsto this Call)

Collaborating EU Telematics Projects:
CoopWWW, MANICORAL, TEN-34, JAMES - dl as

Participating Projeds:

EU

Telematics Projects : MERCI, CoopWWW (ass), ICE-CAR,
ACTSPrgeds: VITAL, PROSFECT, ATHOC,

ESFRIT Project: HPCN ATV-DSD, MATES
National

UK

: At UCL sponsored by: British Telecom, DTI, EPRC, Hewlett Packard, J SC, SUN, UKERNA,

France At INRIA sponsored by Dassault, EUTELSAT, NEC
Germany: Several sponsored by DFN at Us of Dresden, Erlangen-Nuernburg, Freiburg, Mannhem, RUS

V2

Several othersat RUS sponsored by: State of Bavaria,
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Norway: LAVA, UNINETT
Poland: At ACC: Poli sh Research Council

Most partners are funded to provide national support for the technologies already developed under the
MERCI programme and to extend perticular areas of the technology. There ae dose links with the nationa
Research Network provider; CA*Net |l (Canada), DFN (Germany), UNINETT (Norway) and UKERNA
(UK) have committed to large scale demondtrator trias based on the MERCI/MECCANO technology, and
the projed will be dosely linked to the national activiti es over high-speed national networks. EUTELSAT's
interest is evidenced by their sponsoring of the MECCANO projed and the material assstance they are
providing. However this project is essntia if such atedinology isto be applied in these domains, because
the MERCI tods dill have dear defects and need extensions. Users on many more national networks have
been using the MERCI technology over the last year, even if their formal sponsorship has not been
requested for MECCANO. At least ten projed applicaions for fundng propose to use the MERCI
technology, or preferably that produced unckr this projed.

A godd international data infrastructure is essentia for high quality conferencing. For this reason, we rely
on being able to get goad distribution of IP through Nationa reseach networks, with good internationa
connedivity through TEN34 and preferably JAMES. For the DBS accesswe rely on our sponsoring partner
EUTELSAT, but they have guaranteed the accessto their satellites during the period of the projed.

2.5.2 Scope for Callabor ation.

With ICE-CAR, we eped particularly close coll aboration. The media tods, announcements and gateways
developed in MECCANO, will be provided in a seaured mode. However, the key exchange system, and the
Public Key infrastructure, deployed in ICE-CAR will be used for MECCANO. In addition, we exped to
benefit from the ICE-CAR studies on working with and through firewalls, to impact the sort of seaurity
architedure we provide in MECCANGO; in practice the seaurity work in WP3 will probably be in
coll aboration with the ICE-CAR projed.

The ESARIT MATES projed has some relevant Server tods; we exped to have a mutual exchange with
them. The ACTS PROSFECT projed is using the MERCI tods, we eped to update them with the
MECCANO tods, and to benefit from their network management and ATM activities. Finally, we exped to
collaborate closely with the ACTS NICE, ACTS JAMES and Telematics TEN34 project on network
measurements, We do not yet know what Telematics projeds will be funded for 1998/99; we eped to
provide them with the MECCANO tods, but to adopt any relevant tods from such projeds.

2.5.3 Dissmination of Results

We have aproven track record of broad dssemination inthisarea We ae deliberately making the software
widely available - and this is very popular with the suppliers. Clealy the mmmercia partners have a
considerable advantage; they will get the software at a much ealier stage, and will have more influence on
what is produced. It is not expeded that all the software from the cmmercial suppliers will be
diseminated as fredy as from the research ones - hence the alvantage also o having so many reseach
partnersin this activity.

A primary means of dissmination will be via the MECCANO web sites. The main project web site will
link to those of the partners to provide a distributed source of project and product information across
Europe, bath in English and the languages of the partners.

We diseminate information widely at conferences and exhibitions. During the MERCI projeds we have
shown our capabilities at dozens of such events - creating ahuge arrent of interest and awarenessin broad
segments of the mmmunities. Moreover, more than a dozen high quality publications, and several theses,
have mme from the MERCI activities. We have established some half dozen MERCI Nationa Support
Centres to diseminate and support the information in different countries. We have some nationa funding
already for this areafor this disemination - but the national bodies hope that the technology will be
devel oped further.

2.6 Exploitation Plan
2.6.1 ThePartners
Exploitation by the partnerswill vary, of course, depending on the nature of the partner..

As a very new SME, New Learning AS is aready using results from the MERCI projed in current
products, and expeds to lean from many parts of the MECCANO project in a way which will enable them
to produce better and more appropriate products. The uniqueness of this multimedia mnferencing over wide
area European networks will provide valuable experience and should develop software which will be a
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basis for products;, we exped to be able to test internally devel oped software with software devel oped by
other partners of the projed, and derive real products.

TELE S has a graightforward path to commercia application of MECCANO technology into its prudcuts. It
is interested in products using conventional PSTN/ISDN equipment (e.g. H.3xx PCs and videophones) to
access Mbone/Internet-based services - bypassng ISP batlenedks. The results of MECCANO (gateways,
tods, and gperational experience) are going to provide an important part of the foundations for productsin
the above area- in terms of services aswell as equipment.

HP isinterested in the use of the tod's and the associated projed outputs acrossits own enterprise network
for personne support facilities. It is aso amajor contributor via its philanthropy programme to promote
educational facilities a all |evels of education; it anticipates that initial exploitation will be most effedivein
that area. The current project is based on the use of an open environment to achieve wide-scale
interoperability. Such a programme is based on the use of tods, many of which have been made available
in the public domain. Full commercial exploitation of the outputs from this project will involve the neel to
resolve the IPR isaues arising from this asped.

INRIA derives an appredable proportion of its income from industrial contracts and from license fees. It
will support Dassault Eledronique in using the MECCANO tods as a basis for building other training and
coll aboration tod's, and SGS-Thomson in their use of MECCANO shared postscript/pdf viewer as a remote
collaboration tod between sites in Crolles (near Grenoble), Italy, and India. That viewer will include
reliable multicast transmisson, with spedfic functions like rotate and zoom, etc. - coupled with the MERCI
audio tod (FreePhone) and text tod (NTE). INRIA will work closely with the EUTEL SAT partner on the
DBS activity, who clearly intend to use the MECCANO scenarios in service offerings. We exped that other
MECCANO todswill | ead to dred commercial licences.

CRC's role is dightly different. Its exploitation role is more to promulgate the use of the underlying
communications technologies, and encourage wide disemination to any Canadian industrial partners
desiring to provide products; it has no immediate plans to pursue products from MECCANO - merely to
encourage the widespread take-up of thisimportant technology in the government and industry.

ACC’sprimary roleisto provide advice and servicesto academia and industry in the Krakow area. Thusits
main exploitation route wil | be to introduce the MECCANO technology into the aea, and to encourage its
wider take-up bath inside Poland and between Poles and ather countries. It may decide to commercialise
spedfic todsin conjunction with local industry, but this has not been dedded.

All the research partners plan to exploit the MECCANO technology for distance leaning, seminars and
persona collaboration. An important exploitation route for al of them is the dired production of research
papers, and the basis the results give for future projeds. In this case, the dose involvement in MECCANO
of the national reseach networks in Germany, Norway and the UK will ensure that the output is
immediately exploited throughout the national academic and research communities; in view of the dose
European ties of these muntries, this means also throughout European academia.

Each of the partners have additional routes to exploit the results into products. BU isworking diredly with
TELES, who would provide the eploitation route. RUS is introducing the technology in industrial ACTS
and ESFRIT projeds, and is working closely with companies such as Aerospatiale, Le axd Mureaux to
introduce the technology into their sedors. Odo U started NL as a spin-off; that will provide its product
exploitation route. UCL works closdy with many companies, including HP. It has garted spin-offs in the
past, and has also licensed itstechnology to many companies. It expedsits primary exploitation path will be
via consulting; some may also be by dired licensing.

2.6.2 The Users

This project will have strong impact on the users. First, many users have accessto different networks as
part of their reseach or commercia activity; they will be able to use their normal networks for these
advanced services. Their organisations normally have a spedfic procurement policy - be it PCs or UNIX
workstations; that the same platform can be used for multimedia conferencing has strong impact on the
support requirements and investment dedsions needed inside the organisation - and hence on the ease with
which the technology can be introduced. At present the ITU-T and Mbone users who do conferencing
cannot interwork; the advanced facili ties, multi -platform and multi-network environment proposed here wil |
improve the Mbone environment, and remove much of the interworking berrier.

There ae aready many spedfic conferencing products; most are much more limited in ther approach to
seadrity, incorporation of servers and control functionality. Without the seaurity asped, there ae many
application areas which cannot be addressed. The present approach, which is compatible with that in the
Internet reseach community, supports much more flexible and comprehensive services, moreover the
seaured products could not be imported into Europe under the present US export laws.
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2.6.3 The Suppliers

Supfiers are interested in this activity because of its potential impact in many of their products. From
workstation manufacturers, we have had considerable support - becuse of their interest in seéng the
technology devel oped further. The aommercial MECCANO partners have made their interest clea above.
Many more ommercial companies have expressed their interest by working with one of the reseach or
university MECCANO partners. During the MERCI period, thisinterest has led to contracts, consultancies,
donations, sponsoring partnershipsin MERCI and licensing. For example HP has moved from a sponsoring
partner (with substantial donations to the MECI partners) to full partner in MECCANO, EUTELSAT has
moved from interested outsider to sponsoring partner, GPT proposed a full ESFRIT projed to develop the
MERCI technology further.

There is no doubt that the technology is fast moving from prototype to product. MECCANO will not only
embrace one product; several projeds are proposing to take pieces of the tecdinology developed here and
emphasise spedfic aeas. One plans to develop the mobil e access several to explait the teaching/training
environment, yet others pedfic workstation products. Several are e/eing aur network experience dosely;
intendingto incorporate our control strategiesinto their products.

2.6.4 BusinessPlan

In view of the basic nature of the many technol ogies incorporated in this projed, and the variety of partners,
it isinappropriate to formulate a cantral businessplan. Thiswill be pursued by the partners in accordance
with their natural commercial aliances. We will not form a single MECCANO company as a result of this
work; but do exped to spawn anumber of productsin associated companies.

2.7 European Added Value

The value of doing the Projed on a European Basis Some aspeds of the MECCANO work are easer to
achieve nationally; e.g. during the MERCI project, we have had significantly better national network
connedivity than international. Both technical and political considerations have made wnnedivity to some
countries difficult in the past - but MECCANO is addressng this prodem. Moreover, it is very clear from
the other European projeds in which the partners areinvolved, that the internationa benefits are huge:

» Many applicaions are pan-European; the benefits are related to the numbers and dispersal of users;

» Theavailability of therequisite skill sare not found easily in one @untry;

» Themultinational nature ensuresthat national constraints do nat limit the technological development;

» Theprojed bringsin todswhich have been devel oped under different nationa and EC initiatives.

The Potential Impact on Eur opean Economic and Social Policies The availability, and wide deployment,
of this technology will have an integrating effed that cannot yet be fully appredated. This will be in full
support of the information society in Europe and o the European Union policies. Moreover, the way that
the multimedia technology plans to embrace most of the underlying network technologies will have several
important consequences:

» Itisapplicableto applicaion sites without the latest, most expensive, communications infrastructures;
» it will, however, be able to utilities the latest infrastructure asit becomes avail able (cf. MERCI);

» It will act asaseaching probe to discover weaknesses in the European communications infrastructure -
even though it will continueto be able to goerate & reduced performance

The Contribution to the European Information Society It is difficult to envisage a projed which has a
greaer impact on the Information society, than one which amsto provide:

» Audio, visua and shared appli cation coll aboration with usersirrespedive of location or appli cation;

» Capability of working with most current communi cations technol ogies and end-user platforms;

» Addresses appli cations areas which are well -nigh universal in their impact.

2.8 Economic and Social | mpact

To the extent that the projed is generic, we @n dscussonly the impact on telematic applicationsin general.
Here we @n talk only in generaities - as have been addressed dready in the call for proposal. In the
particular education, training and health-care aeas, the impact can be immense. In tertiary education, Oslo
U, KTH and UCL are already discussng puting on full joint courses - something which we ae mnsidering
applying much more widely. Hewlett Packard and aher similar organisations already have a European
wide training misson; they are looking to this project to help provide an indght on whether it is now
posshbleto arganise thetraining on agenuinely pan-European basis.

In the medicd educaion field, University College London already has integrated course across the three
medical sites that have been part of their cachment area- hence the ease with which they have entered a
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larger British projed, funded rationaly, to provide surgical education embracing 6 universities and using
SuperJANET. This in turn has meant that the infrastructure was in place to introduce operations from
Sweden and the US into a workshop at short notice  These operations were watched in their turn (and
guestions were asked) by doctors at that workshop, at other hospitals ssminar rooms, and on individual
workstations. The impact this will have for medical consultation will be immense, when the technology is
devel oped to incorporate higher quality video and audio, and to introduce the better insrument data used by
the medicd practitioners. Because we are also embracing lower levels of technology, namely ISDN, we
will be able also to influence also sewmndary health care - allowing medical consultation between the
doctor's office and the hospital.

The Economic Justification The actua cost of the project to EU Telematics Programme would be 1.1
MECU. Thedired contribution by national and indwstrid organisations to just the technological portionsis
probably an order of magnitude greaer. For example, DFN alone has invested 520 KECU in the arrent
projeds of EU, FU and MU; on margina costing; these universities are recaving only 99 KECU from the
EU, and are supplying the tota infrastructure and teaching effort required to do Distance Leaning.
EUTELSAT and the national sponsors of INRIA have invested at least 1 MECU in the INRIA
developments of their tods and satdlite facilities; the EU contribution requested by INRIA is only 200
KECU (at 50% funding), and this does not include the investment made by the various industrial companies
in putting in facilities and running validation activities inside their own facilities. Finally the eonomic
value of a successful outcome of the MECCANO projed would be immense. It would provide the basis of
many software products and communicaions srvices, and have demonstrated their viability in many
environments. Moreover, the entry costs for the users arenot high. A normal high-performance workstation
costing between 3 KECU and 10 KECU will give access facilities - without the need for expensive
networks though higher performance workstations, servers and networks will improve the facilities that can
be offered. The emnomic justification seems over-powering.

3. DETAILED DESCRIPTION OF THE PROJECT

3.1 List of Work-Packages
WP1  Management (CY

This work-package deds with all aspeds of the management of the projed. It isentirely the responsibility
of the Co-ordinating Partner. Both the Project Diredor andthe Projed Manager will be heavily involved.

WP2  Activity with External Groups (C1

This work-package is concerned with al aspeds of relationships with other groups. This includes
concertation activities like the SCIMITAR project and anything ese set up by the Commisson. It also
includes the other group with whom we eped to have a particularly close reationship: ICE-CAR
(Telematics) and PROSFECT (ACRS); we exped to add aher groups to this list after the next set of
Telematics projeds have started. It will be necessary to ensure common interface spedfications between
the projeds, co-ordinate deliveries of software between the projeds, feed back one assssnent of the quality
of the deliverables, and ensure that the feedback is properly progressed inside the projeds. Other activities
will be the interface between the projed and other communities such as the relevant Standardisation bodies
like the Internet Engineering Task Force (IETF), the ITU standardisation bodies etc. Yet a third sedor will
be the various user groupsin other programmes with smilar neels.

WP3 Systems Ar chitedur e and Demonstr ator s (C4)

The objedivein this workpackage isto review the total structure of the protocol systems in the light bath of
the networked multimedia field and the applicaions. The total systems architedure being used for the
multimedia gplications will be reviewed and compared to the Standards being developed by the bodies
mentioned in Sedion 1.3 and those being moated by other relevant activities, such as the DARPA CAIRN
projed, and aher European Community projects. If any gaps are identified, attempts will be made to have
the gaps addressd in the relevant IETF Working Groups and by this project. The foll owing topics will be
addressd in this activity: seaurity architedure; priority scheduling, resource reservation, high quality
Mbones; role of the World Wide Web; role and location of gateways, transcoders and relays; requirements
of the Demonstrator, and their impact on devel opments.
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WP4 MM Conference Components (C5)

This work-package is concerned with the development of the fundamental multimedia cmponents: video,
audio and shared workspace Most devel opments will be improvements from the MERCI components, but
some will come from new partners who were not in that projed. The work-package will ensure that the
tods work on different hardware axd software platforms, and are applicable bath to workstations and
conferencerooms. The requirements of usability, seaurity and performancewill all be addressed in thisWP.

WP5  Network Support (C7)

Only too often the tods are integrated, unnecessarily, into the network support envisaged by the supplier.
In the MECCANO projed we support a variety of interconneded networks: LANS, Packet-Switched
Networks, SMDS, ISDN, DBS, ATM and possbly even mohile. This work-package is concerned with
ensuring that the tods work over the different networks; it aso provides performance monitoring to aid
configuration management and control.

WP6 Gateways (C8)

This work-package will consist of three activities: gateways between the ITU-T and MBONE worlds,
transcoding relays, intelligent multiplexing and filtering relays. It aso includes management tods to aid
gateway configuration, control and seaurity.

WP7 Conference Announcement, M anagement and Control (C1

The set-up, management and control of conferences is esential to alow widespread usage. This work-
package is concerned with providing the components to alow distributed control: integration of booking
systems, the set-up of the mnference and o intermediate relays, the @ntrol of active mnferences and fault
diagnosis.

WP8 Consolidation of Applications (C6)

Multimedia conferences, distance elucation and seminars are excdlent consumers of the MECCANO
technology - and cover awide range of fields. For this reason, we have organised this consoli dation work-
package to apply the tods in several sets of distributed seminars. Other existing applications will be
examined aso as potential consumers of the tods. The components developed in the technology work-
packages (WP3 - WP7), will be tried out in this work-package, and the feedback will be used to improve the
tod s further.

WP9 Support for Validation Sites (C1

We e&ped to provide our tods to a number of validation activities bath in WP8 and in outside projeds.
Such provision provides excellent feedback, which is invaluable for improving the tods in WP3 - WP7.
However to encourage the use of the tods always requires sgnificant effort from inside the projed; this
effort isprovided under WP9.

3.2 Timing of the Work
The logic of this timing is to allow the release of software tods at intervals related to the g/cle of the
projed review process- in time for the Annual reviews in each of the two years. We will release an initid
software package at the end d month 3 and subsequent packages at the end of months 10 and 22.
Workpackages involved in the production of the software releases are all timed to complete & month 24;
the two months after the second release at month 22 will be used for final modifications and bug-fixes
which arise after therelease.

3.3 Structure of the work

The foll owing table ill ustrates the dependencies of the work defined in the Workpackages and relates thisto
the timing of the deliverables. Workpackages in the projed generate few interdependencies, sincethey are
largely self-contained. The main exception to thisis the incorporation of the results of Workpackage 3 into
the ongoing work of WP 4 and WP6, WP7 and WP8. To formali se this process we have defined an internal
deliverable R3.2. The work of WP5 and WP8 will proceel with the latest versions of the software, even
thoughthese may still be under development. In WP9 we will provide support for the latest software release
available, D4.1, D4.2 or D4.3. For brevity we have mmbined R3.1 and R3.2 as R3.1/2 on the table.
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Interdependency of Tasks and timing of Deliverables

Initial Major Major
WP ACT Task Relense |Release | Relensp
M3 M10 M12 M22 M24

3 31 Security Architecture >R3.1 >R3.3
32 Priority Scheduling requirements >R3.1 >R3.3
33 Role of the World Wide Web >R3.1 >R3.3
34 RoLe jnd location of Gateways, transcoder >R3.1 >R3.3
35 Requirements for Interworking >R3.1 >R3.3
3.6 Requirements of Demongtrators >R3.1/2 >R3.3
37 Tod Acceptability >R3.1/2 >R3.3

4 41 High quality audio delivery >D4.1 >D4.2 R3.1/.2-->D4.3 [r--emmmmeeeeee
4.2 Optimal quality video coding >D4.1 >D4.2 R3.1/.2-->D4.3 |-moememeee e
43 Generic shared workspace support >D4.1 >D4.2 R3.1/.2-->D4.3 |-meememeee e
4.4 Media servers >D4.2 R3.1/.2-->D4.3 [r--eemmmeeeeee
45 Usability >D4.2 R3.1/.2-->D4.3 |-
4.6 Confidentiality >D4.1 >D4.2 R3.1----->D4.3 |----mmmememe
47 Platform & Conference Room Support >D4.1 >D4.2 R3.1/.2-->D4.3 [----------=mmmn

5 51 Support for network technologies D4.1 D4.2 >R5.1
5.2 Network & Applications monitoring D4.1 D4.2 >R5.2

6 6.1 ITU-T to Mbone gateways >D6.1 >D6.2 R3.1/2--->D6.3 |----=-mn-mmmmm-
6.2 Transcoding relays >D6.1 >D6.2 R3.1/2--->D6.3 [---------------
6.3 Intelligent filtering & multiplexing >D6.2 R3.1/2--->D6.3 [---------------

7 71 Conference set-up >D7.1 R3.1/2--->D7.2 [---emmmmeeeeee
7.2 Control of active conferences >D7.1 R3.1/2--->D7.2 |----mmmmemeeme
73 Conferencerelay set-up & control >D7.1 R3.1/2--->D7.2 f-mememeeeee

8 Consolidation of Applications >R8.1 >R8.2

9 Support for Validation sites >R9.1 >R9.2

D déliverable demonstration, R deliverable report, | internal deliverable

Those deli verables to which the Work Package is a contributor are show in bold type.

3.4 Description of Work-Packages

The work packages are described briefly on the forms on the following pages. A fuller account,
giving the rationale for each Activity, was given in the origina proposal. It is impossble to provide the
same level of detail in the Programme Plan within the mnstraints of one page per Work-package.
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 lof 9
WP ID 1 Work Package TITLE: M anagement
WP LEAD c1 lstART |1 END | 24 Ibur | 24
TOTAL Person/Month | 30 TOTAL KECU | 164

Objectives:. This work-package will provide an appropriate management structure and activity to ensure that the
Consortium members, the Projed Management, the Commisson, and External Bodies interacting with the projed
have the relevant information on the financial and technicd progressto plan and develop their relations with the
projed.

Work Description: The detail ed management structure and way of working are discussed in Sedion 4. The activity
under this workpackage is principally to ensure that each party is aware of those aspeds of the technical and financia
progressof the projed so that they can take the actions needed for their part of the interaction. The parties who must
be considered are the following: the Partners of the Consortium, the Projed Management, the Commisson, User
Groupsingde the projed and any external parties relying on the results of the projed for their work. In order for this
to be accomplished, all the parties concerned must communicae alequately with each other, and take action if there
are dippage or defects by themselves or another party.

To achieve this, the foll owing must be done:

» The Project Management and Technicd Committees must clealy state what each member is supposed to be
acoompli shing - and must be informed on how the work is progressng; in sufficient detail that remedial action can be
organised.

* The Progject Members must inform the Projed Management and each other of their technical progress the
financia consumption of resourcein atimely manner - with due regard to the needs for internal control and external
reporting.

» If progress iortcomings areidentified, Project Partners must be prepared to take action to remedy them.

» The Project Manager must arrange for IPR and Coll aboration agreements between the partners and appropriate
attendance at Concertation Medings. He must arrange for the timely provision of progressreports, Deliverables and
financia claims to the Commisson and the timely distribution of funds recéved from the Commisson to the
partners.

» The Project Manager must organise regular Project Management medings with agendas and minutes. These will
be bath bi-weekly by videoconference and quarterly in person.

* The Project Manager must be aware of who is responsible for Deliverables, and how they are progessng. If
there ae problems in their preparation, he must first inform the Project Management and Technicd Committees; if
problems are likely to persist, then they must be reported in the ProgressReports to the Commisson.

» The Project Manager must liaise with externa groups on the products being provided to, or being receved from,
other projeds. This will involve organising Collaboration Agreements, and informing projeds which depend on
results of the MERCI projed of the progress and any shortfallsin functionality or delivery;

The Project Manager must ensure that there is an adegquate external awareness of the projed by distributing
information on medings and relevant callsin journals, organising presentations at conferences, keegping coll edions of
publicity material and projed publications, and arganising the materia on the projed WWW site.

Deliverables:

R1 Progressmanagement reports, financial management reports, Annuel Review Reports (ARR), Fina
Report, PR agreaments, coll aboration agreements, deliverables, paymentsto partners as per the contract
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 20f 9
WP ID 2 Work Package TITLE: Activity with External Groups
WP LEAD c1 lstART |1 END |24 Ibur |24
TOTAL Pason/Month |15 TOTAL KECU 115

Objectives:. The Objedive of this work-package isto ensure that all activities concerned with externa groups
are adequately staffed, carried aut and funded.

Work Description: There ae a number of separate externa interactions of the Projed with the outside world.
Under this work-package we include the following: concertation activities, interaction with user groups, annual
revews, disemination ectivities, production of information activities, and coll aboration with other projects; each
will be onsidered below.

Wewill participatein concertation meetings, a which the projed partners wil | be represented. We will have very
strong ties with the ICE-CAR and PROSFECT projed, and will extend these to ahers when the next batch of
Telematics projeds dart. These will include joint medings with these projects - probably organised around the
concertation medings. The Project Manager of SCIMITAR will be invited also to attend these joint projed
medings. We will have a joint in-depth study of what each projed has to dfer to the others, and will provide
documents detailing what products each expeds to provide to the others. In the joint medings we will review
progressin these promised products - flagging potential delay or shortfall in spedfications. After delivery of the
products to aher projeds, we will exped feedback from them and we will provide feedback to aher projects. Of
course we will provide the relevant material, and participate in, the anual reviews - whether they are organised
diredly by the Commisson or viathe SCIMITAR projed.

The support by the projed partners of the User Groups will be an integral part of WP9. We exped considerable
interaction with bath our Sponsoring Partners and aher User Groups who also will wish access to the
MECCANO products. We will organise publicity material, documentation, and limited information and training
medtings with such groups. Whil e theinitia responsibility for documentation is with the component provider, the
production of appropriate external technical documentation will be arried out under this work-package.

The MERCI project was particularly strong in presenting its activities a public demongrations, conferences and
in journa articles. We eped to cary on this tradition into the MECCANO project; of course we will strive to
present our results at the relevant medings organised by the Telematics Programme or the SCIMITAR project; we
exped also to participate in important other events such as the Joint European Network Conferences, the Internet
Society Conferences, and the Telematics Application Conferences and Exhibitions. Finally, while presentations
at conferences provide substantial short-term exposure, it does not replace publicetion in the leaned journals;, we
exped to provide materia for conferences to such a standard that the organisers will wish it to be reproduced in
the journals which often publish the best conference papers, and will also submit papers independently to the
relevant journal editors.

It is relatively straightforward to develop products and services to med spedfic narrow neels; it is much more
complex to develop them in a way that inter-operates with products developed in other projeds or by other
vendors. We will ensure that our activities align with ITU-T and IETF Standards where feasible. We eped,
throughthis work-package, to retain our participation with the relevant co-ordination and standardisation groups.

Deliverables:

R2 Publi cations, publi city materia as requested by the Commisson or required for conferences, annud
reviews, documentation for user groups, IETF and ITU-T submisgons, and for other projects.
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 3of 9
WP ID 3 Work Package TITLE: Systems Architectur e and Demonstrator s
WP LEAD c4 | stART |1 END | 24 | DUR | 24
TOTAL Pason/Month | 16 TOTAL KECU | 131

Objectives. The ohedive in this workpackage is to review the total structure of the protocol systems and
tods implemented in the light bath of the networked multimedia field and the appli cations. It should ensure
that all the necessary protocol components and implementations needed by the Vdidation sites or
Demonstrators are éther in place or are being advanced.

Work Description: At the beginning o the project, and periodically, the total systems architedure being used
for the multimedia appli cations wil | be reviewed - in relaion to the Standards being developed by the different
bodies, and those being moated by other relevant activities such as the DARPA CAIRN and other European
Community projects. If any gaps are identified, attempts will be made to have the gaps addressed in the relevant
IETF Working Groups and in this projed. The aeas below require such an architedural treament.

A3.1Theseaurity architecture: Here we define where seaurity facili ties may be required, and what features are
neealed. Besides the actual tods, this includes gateways and routers, multimedia servers, sesson announcements
and invitation, sesson participation, and firewall proxies and working through firewalls. This study will be co-
ordinated with the rdlevant IETF conferencing WGs and seaurity experts - bath in the IETF and other EC
projeds like ICE-CAR.

A3.2 Priority scheduling, resource reservation, high quality Mbones. This activity is fundamental to attempts
at high QoS. We must investigate what is required from the end-user perspedive, how it should be provided, and
how it interacts with a wider Mbone without such mecdhanisms. In genera thisis concerned with configuration of
“time to live’, administrative scope and inpu packet filtering a routers; however the thinking will involve
theoretical and practicd coll aboration with the US CAIRN projed.

A3.3 The role of the World Wide Web The WWW ad JAVA are starting to be used in the MERCI
programme, providing a uniform form of User Interface - with platform portability. We exped that their use
should expand in the MECCANO activities - and that their integrating role should be explored. Examples are the
following: the WWW for announcement caching, interactive WWW as the basis for some of the shared
whiteboard tods, WWW for distributing encryption keys, WWW interfaces to multimedia servers.

A3.4 The role and location of gateways, transcoders and relays. While relay and gateway technology has
been developed well; the rationale of how they should be mnfigured, controlled and located, and how they
interact with scaleable mediatods hasnot yet been thought through.

A3.5 Interworking. For some ewironments, the MECCANO capability is needed for a range of user
applications, user tods and patforms. Theimpact of thisrequirement when it includes bath UNIX and Microsoft
options will be explored.

A3.6 The requirements of the Demonstrators, and their impact on developments It has been found in the
MERCI projed that it is necessary to understand the overall needs of the User applicaions and the
demonstrators. This can be used to establi sh what particular appli cations need from the multimedia services and
infragtructure support.  This, in turn, defines the multi-media requirements for different user appli caions, and
will bath see the work in the devel opment activiti es, and help plan the infrastructure to be provided.

A3.7 Tod Acceptability The adequacy of User Interfaces of the different tods and components, and their
integration

Deliverables:
R3.1 The Architedure of the MECCANO tods and other components
R3.2 Preliminary report on the usability of the MECCANO tods and aher components
R3.3 Fina report on the usability of the MECCANO tods and aher components
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 40f 9
WP ID 4 Work Package TITLE: MM Conference Components
WP LEAD cs | sTART | 1 END | 24 DUR 24
TOTAL Person/Month | 74 TOTAL KECU 421

Objectives: This workpackage will advance «isting multimedia cmmponents to med the conferencing and
educational delivery neels expressed by the users. We seethese neals as principally the ability to provide
optima video, optima audio, strean synchronisation, a good shared workspace evironment, multimedia
servers and an integrated user interface It isthe objedive of this workpackage to provide these cmomponents.

Work Description: Here we will not passvely follow the published standards, but will actively influence the
standards to ke compatible with the MECCANO diredions. We will provide diagnostic, configuration and
performance feedback to all ow set-up and control of each tod. Most tods will be made available over PCs
under Microsoft operating systems and workstations under UNIX.

A4.1 High quality audio delivery We will add echo cancdlation (required for a true "hands fre€' utilisation
of the tods), layered coding, and examine the error and congestion control mecdhanisms suitable for
heterogeneous networks. Some work in layered codecs from other projeds will be incorporated able to
accommodate FEC-based error control

A4.2 Optimal quality video coding We add redundancy to the mnventional coding agorithms, in an
analogous way to the improvements we have already made in audio distribution, improve the hierarchical
coding variants in the light of experience and add some of the newer conventional coding algorithms like
H.263 Here we will incorporate work from outside MECCANO by different partners. The mechanisms
provided here will interact with the gateway control of WP6 to provide high quality video

A4.3 Generic shared workspace support environment We will assssnot only the shared whiteboards used
in MERCI (e.g. UCB's WB, TeleDraw and UCL's NTE), but also Microsoft NetMeding, AOF-wb tools from
Freiburg U, the WET suite from CRC, and mDesk from LuleaU. We am not to devel op new systems, but to
integrate existing systems into a ommon user framework - preferably all owing customisation of the tods as
in the Validation exercises. Some of thetodswill be WWW-based, often written in JAVA for portabil ity.

A4.4 Media Servers We will incorporate existing media servers from MERCI and from other MECCANO
partners and evaluate others from bath commercial sources (like PRECEPT) and research ones (like Lulea U).
Wewill respond to the rapid changes in standards bath at the IETF and WWW Consortium, including the Real
Time Strean Protocol (RTSP being standardised in the IETF with strong industrial backing.

A4.5 Usability We note the needs expressed by the MERCI User Groups for making the tods more user-
friendly, with User Interfaces integrated for non-spedalist users - presenting a uniform view onto thetods.

A4.6 Confidentiality We will develop further the ability, already attained in MERCI, to announce and hold
private mnferences, with reasonable mnfidencethat only authorised participants cen obtain or introduce the
media streams. Key distribution must continue to foll ow the emerging standards of the ITU and IETF.

A4.7 Platform and Conference Room Support We will ensure that the tods operate on a variety of
platforms - including bah variants of UNIX workstations and Windows PCs. We envisage supporting at least
Sun Solaris, HP-UX, Windows 95 and Windows NT. We will aso test relevant cards like frame grabbers,
smart cards and network cards.

Déliverables:
D4.1 Initial Release of toolsto be used in MECCANO
D4.2 First major release of MECCANO tod's
D4.3 Seand major release of MECCANO tods
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 50f 9
WP ID 5 Work Package TITLE: Network Support
WP LEAD c7 | stART |1 END | 24 | DUR | 24
TOTAL Pason/Month | 50 TOTAL KECU | 306

Objectives. To ensure that the tods operate over a wide range of interconneded, heterogeneous technologies:
LAN, B-ISDN, SMDS, packet-switched medium speed networks, ATM (including the JAMES pilot), Dired
Broadcast Satellite (DBS), ISDN and mohile - with adequate QoS. In this context, it will aso provide tods to
measure the Q0S, and to manage interconnedion resources to achieve adeguate performance

Work Description: It isimportant that the different components work over a variety of network tednologies and
that QoS can be monitored and maintained over concatenated networks. In MECCANO, IP will be used as an
intermediate layer; many of the technologies provide spedfic considerations. A key probem with multimedia
applications is their dependence on the QoS, provided by the underlying infrastructure. We may nee to pilot the
protocols that ensure that the rel evant resource management and routing can be achieved.

A5.1 Support for Network Tedhnologies For this we must acquire Drivers for different network tecnologies,
including: packet-switched 1P, ISDN, DBS and mohile - bath in PCs and workstations under UNIX and with
Microsoft Windows/NT support. For each combination of network technology we seea nedl to: pilot and verify
the topology, set up the technology infrastructure, understand how to provide multicast and adequate QoS supyort.

During the lifetime of MECCANO, the new IPv6 will allow new Internet services (provided by QoS all ocation
schemes in routers). Since this subject was removed from the next Telematics Call, we must provide a
“reasonable’ QoS; we will investigate providing this with |Pv6, RSVP and CBQ protocols which promise alarge
payback in the dynamic reservation of network resources. A number of advances are needed to construct managed,
high-performance, virtual Mbones able to communicate with average performance public Mbones. We wiill

continue the arrent RSVP MERCI pilots on a much larger scale than hitherto with the asaurance of the active
collaboration of the JAMES consortium, the TEN-34 project and of a number of nationa reseach networks -
several of whom are spedfically supporting MECCANO. Here or JAMES link to Canada and the UCL CAIRN

link to the US ensure that the scope is truly international. Provision of mobile network support is part of severa

National projeds; the technology from these projeds will beintroduced to MECCANO. The DBS activity requires
both active @ll aboration with EUTELSAT, a sponsoring partner, and work on the relevant protocols.

A5.2 Network and Applications Monitoring To achieve high guality multimedia performance, in multicast
environments, we will make detail ed measurements within appli cations, gateways, routers, and network switches.
Correlation between network behaviour and wser acceptancewill help achieve required QoS.

A detail ed measurement and monitoring programme, begunin the MERCI projed, in coll aboration with bath the
TEN-34 and JAMES projeds, will be mntinued over the heterogeneous MECCANO systems. We will integrate
this activity both with work by the national networks, and with the internationa activity under the CCIRN working
groups. Theimportance of this work has been recgnised by the establi shment of relevant IETF working groups,
in which we will participate under MECCANO. This work will be w-ordinated aso with the work in NICE-
Glohal, GIBN, MAY and CA*Net Il - in each of which at least one MECCANO partner participates. Via WP4 and
W6, we will incorporate measurement and monitoring facil ities into the components, gateways and rel ays.

The indgghts gained with the measurementswil | help determine the rred parameters needed for the design of the
following: efficient hierarchical audio and video coding schemes, gateways and relays, the impact of wirelesslinks
compared to wireline ones (quite different loss characterigtics), the parameters in traffic shaping, in the requests
for bandwidthsin VPs, and in the way that RSV P reservations are required.

Deliverables:
R5.1 Support for network technologies in the MECCANO Tods.
R5.2 Performance Characteristics of the MECCANO system and their effect on system parameters.
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 60f 9
WP ID 6 Work Package TITLE: Gateways and Relays
WP LEAD cs | starRT |1 END | 24 | DUR | 24
TOTAL Person/Month | 19 TOTAL KECU | 164

Objectives This workpackage will redise several of the forms of gateways and relays that are required: between the
ITU-T mechanisms and those of the MBONE, that can filter and multiplex streams and that transcode intelligently at
network boundaries. The redi sation should al ow both for resource management and confidentiality requirements.

Work Description: This work-package will consist of three activities: gateways between the ITU-T and MBONE
worlds, intelligent multiplexing and filtering relays, and transcoding relays. Since ech of these may be between
different network technologies, there will be several variants. Each gateway must be well instrumented, at different
levels, for providing good measurement data on packets arriving, transferred and dropped Though the three activities
are described as separate tasks; practical gateways will be a composite, and their control will be linked closely with
resource reservation. This in turn will be impacted by feedback on bandwidth available and QoS achieved. In each
activity, bath configurability and the needs of security will be mnsidered. The Standards are still advancing; we will
participate in the advancement bath in the ITU-T and the IETF. The multicast sesson announcements of WP7 will be
impacted by such relays; sincerelays will participatein the announcements.

A6.1 ITU-T - MBONE gateways In this activity, the fina configuration should all ow endstations running the ITU-T
multi-way conferencetods to join Mbone @mnference endstations running Mbone mnferencetods to join conferences
run under ITU-T auspices, and a maximum use of the facilities provided in the separate sets of conferences. Smple
gateways with such functionality have been provided already under the MERCI project; much more functionality is
needed, and will be provided, than will be achieved in the MERCI gateway releases.

A6.2 Transcoding Relays There ae many forms of coding used bath for audio and video; the choice depends on the
characteristics of the channels, the amount of compresson desired, the utility of hierarchical coding, the provision of
forward error corredion, etc. The media tods of WP4 support a variety of codings - but not every tool supports each
coding. In a heterogeneous network environment, different codings will be more appropriate for particular network
parameters. One could use only a minimal common subset in a linked network conference this is inflexible, and
penalises users on the more performant networks. An alternate approach is to put in transcoders, receving media
streams in one @ding format and transmitting them in another. We will develop transcoding relays, concatenating
several media coding filters. We will provide mechanisms for locating relays and handling announcements. Often relay
locations wil | be pre-identified, or by default (e.g. & boundaries between the ITU-T and Mbone domains). Sometimes
they will be under the cntrol of therecavers, at othersthey will be based on measurement and monitoring feedback.

A6.3 Intelligent Filtering and M ultiplexing The high quality media streams of WP4, together with the heterogeneous
networks of WP5, supporting bah high and low bandwidth, could cause operationa probems. A low speed network
like atwo channel ISDN just cannot support the data traffic of a high quality MPEG conference With the emergence of
the hierarchical coding o WP2, and the introduction of resource reservation, much more intelli gent functionality is bath
required and achievable. We will transport the media streams of WP4 over a number of multicast streams; for high
quality we transfer several such streams. The functionality of these gateways is to multiplex and filter the streams from
the high sped to the low speed side of the gateway in the light of the resources available & the low end. In some
variants, these gateways will be between networks - for example, when going from a high-speed ATM network into a
medium speed packet-switched ane. In others it will be on a per-redpient basis - as when workstations use different
numbers of ISDN B-channels. These gateways may support multicast on one side but unicast sreams on the other.

Deliverables
D6.1 The gateways andrelaysin MECCANO Release 1
D6.2 The gateways andrelays in MECCANO Release 2
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 70f 9
WP ID 7 Work Package TITLE: Announcement, Management and Control
WP LEAD c1 | stART |1 END | 24 | DUR | 24
TOTAL Pason/Month | 19 TOTAL KECU | 77

Objectives. This workpackage will develop tods for announcing sessons, inviting participants, bodking
conferences, starting sessons, and controlling sessons. The initiad smple ideas have led to more cmplex
faciliti es with a variety of tools - but with standard formats reprocessed by different sesson control tods.
We will continueto perticipate in the Standards making process; we will also implement tods to announce
manage and control the sessons, and to invite participants.

Work Description: The activity is divided into four activities: Set-up of Conferences, Control of Active
Conferences and Conference Relay Set-up.

A7.1 Set-up of Conferences Thisincludes the description and announcement of conferences and invitation
to them. A “sesson directory” format for the description of conference tod parameters (SDP) has been
developed under the auspices of the IETF MM USIC Working Group, with mgjor input from the MERCI
projed. These formats have provision for private anouncements. SDP is moving to draft standard, but
further changes will be required in the light of deployment with bath seaurity and resource reservation
Sesson Announcement (SAP) and Sesson Invitation (SIP) protocols. The ealy versions of these
completed undx MERCI, will be upgraded in the light of the on-going standardisation activity.; the impact
of mohile networks will cause further modification. The reevant SDR package implementation facilitating
conference set-up, was developed jointly at UCL and in the US, and is widely accepted. The seaurity
aspeds will be @-ordinated with other Public Key seaurity infrastructures partly under the auspices of the
ICE-CAR projed using the packages produced under MERCI in coll aboration with ICE-TEL. Here again,
considerable change can be expeded during the period proposed for the MECCANO projed. The activities
of WP4, WP5 and WP6 imply significant modification in the SDR package - requiring MECCANO
participation. It is also necessary to integrate the Sesson Announcements into local “programming’ and
“booking” systems - particular for Server-based sesgons. It is probably that we will collaborate in
modifying the facilities being provided by CoopWWW in thisarea.

A7.2 Control of Active Conferences Three activities are implied. The ITU-T style of conference has
mechanisms for conference ntrol, which must be re-interpreted in the IETF world. Thereis aso anedl to
provide mechanismsto invite media servers, or individuds, to join a mnference Findly, there may be need
for some floor control

A7.3 Conference Relay Set-up and control. The "sesgon drectory" protocol alowing the set-up,
advertisement and gtart-up o multicast conferences, needs a number of enhancements to allow flexible axd
reliable start-up o the various relays and gateways of WP6. There will be a subtle interaction between the
changes of parameter in the media tods, the requirements voiced by participants joining Mbaone
conferences, the ntrol capabilities in the relays and gateways and gperation of the resource reservation
implementations. We shall participate within the IETF in devising standards for these @pabilities. Here
seaurity andintegrity provisions will haveto be taken into acoount.

Deliverables
D7.1 The Sesson Announcement and Management Facilitiesin MECCANO Release 1
D7.2 The Sesson Announcement and Management Facilitiesin MECCANO Release 2.
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 80of 9

WPID 8 Work Package TITLE: Consolidation of Applications

WP LEAD C6 | sTART | 4 END | 24 |DurR | 21

TOTAL Person/Month | 48 TOTAL KECU | 267

Objectives. While the majority of the validation and demonstration of our techniques is accomplished in other
projeds, some must be arried aut inside the projed. The objective in this workpackage is to consolidate and run a
number of vali dation activities from inside the projed. These will be used to validate the quality and acceptabil ity of
the technology for different appli cations and user communities, to assssthe relaive value of the different tods and
to propose changes for subsequent work ingde and outside the projed.

Work Description: A number of spedfic validation activities will be arried out inside the projed; at the
suggestion of the Reviewers, these will mainly concern seminars, and will consolidate existing appli cations. Most of
the @sts will be met from National or Institutional fundng, but some MECCANO funding will be made available
by the partner most associated with the pilot groups. The choice of pilots is not arbitrary; it is based on activities
with which the participating perties are alrealy asociated and which will validate spedfic aspeds of the total
MECCANO system. One am isto validate a @mponent, a second isto validate its appli cability in an application
area and a third is its disemination to a user community. The participating national research networks operators,
CA*Net Il, DFN, SuperJANET and UNINETT want to assss the value of the technology, and its impact on
operations. Clealy EUTELSAT hasasimilar interest on the use of Dired Broadcast Satellite networks in this mode.

The different validation activities wil| adopt different assessnent criteria. Some will be subjective, merely that the
audience ae satisfied, or that the participants have the necessary faciliti es over the relevant networks; otherswill be
objedive, e.g. that the sponsors will proceed to larger scale trias - indicating bah .the user acceptance and the st
eff edivenessin that appli cation.

The applications steswill be mainly in universities, hence the financial commitment to the infrastructure is hard to
guantify. Often it is part of the whole research infrastructure, or even, in the DBS case, includes the underwriting of
a whole satellite-based system. All MECCANO partners will participate in a regular series of seminars. These will
be demonstrating high performance multimedia, by setting up a higher quality Mbone than would be possble over
the normal service network using the successor to the JAMES network. This seminar series will include Computer
Science Experimental Cardiology, Health Care, Surgery, Telecommunications and various technological subjects.

The ommon seminar series activity will be supdemented by more spedfic ones which exercise particular tods and
network technologies - which may not have been accepted by all - or even be available at all the sites. Thus some of
the partners will be arrying aut trials on the ISDN with more than two channels, some will use high speed ATM, or
DBS satellit es. Some of the seminars will deliberately use secured sessons, which have been announced seaurely.
Some of the partners have mnference rooms equipped with spedfic digital whiteboards. Severa of the
environments wil | be heterogeneous, making substantial use of all the types of gateway considered in WP6. At least
threeversions of media servers will be in routine use by different partners. There ae at least four shared workspace
tods. All the mmponents will be exercised in these seminars - but not necessarily by each partner. All six countries
will be represented in the seminars - but not necessarily all together at any one time; we also exped to include other
countries in the seminarsincluding the US (via CAIRN) and the EuroDemo centrein Brussls.

During many of the seminars, we exped to make substantial measurements, and record the sessonsin a distributed
way. Hencewe should be able to determine the dharacteristics required for high performance seminars.

Deliverables
R8.1 Description of, and conclusions from, the seminars carried aut in the first year.
R8.2 Description of, and conclusions from, the seminars carried aut in the second year.
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Bl - Work package Description

Projea ref. Acronym Date Sheet
MECCANO September 1,1997 90of 9
WP ID 9 Work Package TITLE: Support for Validation Sites
WP LEAD c1 | stART |7 END | 24 | DurR | 18
TOTAL Pason/Month | 23 TOTAL KECU | 158

Objectives:.. This work-package will ensure that the MECCANO software releases med the neels of the
different validation activities using the packages. This includes bath fixing problems in the Releases, and
ensuring that the mntents of the Releases med the nedds of the vali dation projeds...

Work Description:

Alrealy in the MERCI projed, anumber of projeds have mmeto rely on the existence of the MERCI tods.
Spedfic projeds, like MANICORAL, PROSFECT and retional projeds in Germany, Norway, Sweden and
the UK continually take the latest releases, and provide strong feedback on their impressons and needs. The
projed has done its best to respond. By this time, at the sart of MECCANO, the situation has changed
dramatically. Now the MERCI tods are mnsidered vital to proposals like PROSFECT (ACTS), ICE-CAR
(Telematics), NICE (Telematics) and various successors of WWW for groups, MANICORAL and similar
national projects.

However, some of these projeds are now starting to provide tod s themselves, which they would like to see
integrated into the MECCANO tod set. Thusthe support for other validation projects comes in threeforms:
we must ensure that dired deficiencies in our tods are remedied; we must ensure that the tods med the
neels of these validation and demonstration projeds; we must ensure that their tods can be integrated with
thetods used by MECCANO.

The work implied comes under this workpackage. We canot provide gred detail on the activiti es - because
they are driven by the neels, activities and desires of the other projeds. We do all ocate spedfic €fort to the
liaison and tailoring tasks - but much more dfort will be done in the technical workpackages to support
these projeds. We exped also to set up a User group, which will mee regularly either in person or through
the use of MECCANO technology; this will cement the relations between the other projects and the
technicd groups in MECCANO. This has been discussd already under the auspices of WP2, which is
responsible for such external liaison.

We will also provide alimited Help Desk facility to provide users of the MECCANO tods with dired help
in their use on the various platforms we support and the network environmentsin which we operate.

Deliverables:
R9.1 The support provided to validation projects during Yea 1 of MECCANO.
R9.2 The support provided to validation projects during Yea 2 of MECCANO.
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4. PROJECT MANAGEMENT

4.1 The Management Plan

Most of the MECCANO partners have worked together before, and redise that this type of project is
complex and needs careful management. The management will be through a wmbination of centrd
management, from the Co-ordinating Partner, and local management from each partner; the details are
described in Sedion 4.2. With tight deadlines for demonstrations and delivery schedules to be met, partners
neel to beinregular contact. A set of infrequent but regular Project Management Medings (PMMs) will be
suppdemented by bi-weekly project medings held ower the Internet using video conferencing; details are
given in Sedion 4.3. The cmbination of frequent on-line progressmedings, regular face-to-face medings
and monthly progressreports give bath the PM and the partners a dea view of the arrent progress The
bi-weekly on-line medings kegp bath the PM and partners fully aware of the successof the tods currently
deployed. Quality Assuranceis of major importancein a projed of this kind, which is producing software
for othersto use. The mechanisms to be used are discussed in Sedion 4.4. A Project Server has been set up;
thiswill be the key to good dsemination of information bath inside and autside the projed.

4.2 The Project Management Structure

4.2.1 Project Management

The Co-ordinating Partner will appoint bath a Projed Diredor (PD) and a Projed Manager (PM) - who wil |
be members of that Partner’s saff. The Projed Diredor andthe Project Manager work as a team; the former
is responsible for many of the Exeative management dedsions; the second for the administrative ones.
Both posts are part-time. Each partner will appoint a Technicd Manager, who will act as the focus of
interactions with the other partnersin the projed

Therole of the PD isto represent the projed from a policy perspedive in the foll owing respeds:
*  Represent the Project to the CEC

» Lead mgjor policy discussons between partners

» Lead negotiations for changes in contractual, technicd or financial matters with the CEC.
The Project Diredor will be Professor Kirgtein, initialy.

The Role of the Projed Manager is to lead the projed from an administrative viewpoint in the following
respeds:

*  Represent the projed to the CEC and the outside world;

» Liaisewith TMs at partner stes;

*  Ensurethat schedules and deliverables are met;

* Handlethe overal financial aspeds of the projeds;

»  Managethe MECCANO project archive;

o Diseminate information about MECCANO to the research community and the outside world;
» Take eadtive dedsions between GMs (subjed to discusson at the bi-weekly medings);

+  Chair PMMs;

*  Prepare Periodic Management Reports (PMRS).

The Project Manager will be Mr. R. Bennett, initialy.

4.2.2 Work Package Management

For each Work Package (WP), there will be a work-package leader, responsible for planning and ower-
seeang the progressof the WP. It isthe leader’ srespons bility to report on progressat the PMMs, and PTMs
(See Section 4.3) for the WP. He/she is aso responsible for progressng Deliverables for the WP.
Normally the WP leader will be dosen from the organisation having the largest effort in the WP

4.3 The Organisation of M eetings and the M anagement Structure

4.3.1 General M anagement M eetings

The general meeings will normaly comprise a one-day management meding (PMM) and two-day
technicd medings (PTM). The purposes of the PMM are the foll owing:

» Review progressof the project;

» ldentify changesrequired in strategy or schedules;

» Take dedsionson changes needed in management, goals or effort devoted to work packages
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Each partner will appoint a Technical Manager (TM) as representative and main contact point. TMs are
expeded to foll ow the bi-weekly medings and attend PMMs. The Sponsoring Partners will have the same
rights as a partner to attend any projed medings and recéve project documents.

We have not found it necessary, in the past, to set up a mechanism for reaching consensus; this has normally
followed naturally from the meeings held.

4.3.2 Project Technical Medings (PTMs)

In addition to the PMM, one or two day Project Technicd Medings (PTMs) will take place as required -
though often around the PMM. One form discusses the technical progressin each Work Package, and
reports any problems to the PMM; a second is of a "workshop" character - focused on deding with spedfic
points, such as interworking between two pieces of software, preparing a pieceof software for release, or
spedfying a new protocol. The minutes of the PTMs are put onto the document store.

4.3.3 Bi-weekly multimedia conferences

Wewill continue the successul bi-weekly multimedia cnferencing medings darted in the MERCI projed,
putting the projed technology to good use. The conferences have the alditional advantage that they make it
clear to al partners the arrent status of the different tods. The main topics in these medings are arrent
progess preparations of demonstrations and deliverables, results from remote testing o software,
discusson of draft versions of specifications, reports and deliverables, etc. Over the MERCI projed, a
procedure has evolved for preparing, conducting and dbcumenting those meetings:

* Anagendais compiled and circulated before each meding;

»  Documentsrelevant to agenda points are available from the MERCI document server;

» Theagendais displayed on a shared whiteboard and "worked through” in the @murse of ameding;

*  Minutes of the meding are drculated to all partners and kept in the MERCI document server.

The same procedure wil | be foll owed in the MECCANO project.

4.3.4 User Medings

We &ped to hold periodic medings of the users of the MECCANO tods to ensure that we have arealistic
view of their requirements. In the MERCI; two such meeings per year seemed appropriate; we exped to
have a similar frequency in MECCANO. These medings wil | be open to any organisations that are using, or
plan to use, the MECCANO tods. The format, duration and agenda for these medings will be agreed with
the interested organisations after the start of the projed.

4.4 Quality Asaurance

Each major software module produced by a partner will be tested for quality by ancther partner. When we
are satisfied internally that the functionality is adequate, it will be passd to ane of the llaborating user
organisations for further testing. This ond stage will normally serve also for the Pee Review. When the
module is considered satisfactory, it will be put on the Multimedia Server (cf. Sedion 5.3).

Two aher aids to quality asarance will be employed. We have as Validation Tasks regular sets of
MECCANO Seminars, these will show only too graphicdly if there ae problems ether in the tods
deployed or in the networks. We will introduce various tods regularly into the weekly medings and
seminars, to provide realistic tests of our progress

A second important tod isthe Multimedia Server, which will hold all Project documentation.. This srver is
described in greder detail in Sedion 4.5. In addition to al projead documentation (held for internal projed
purposes), it aso will hold pudlicly available information. This helps gredly to ease the burden of
technology dissemination - which is © vital to this project.

4.5 Projed servers

MECCANO will produce substantial amounts of documents and software, which have to be distributed to
partners, individual users, user groups, and aher interested parties. The Co-ordinating Partner will maintain
a document and ftp server containing general projed documents such as minutes, management reports,
technicd reports and publications, and a diredory of nationa support centres (NSCs), their contact points,
and MECCANO software. Partnersreleasing software ae responsible for making this available to NSCsin
an agreal fashion, and updating entries in the general projed server. The projed server is held as a World
Wide Web (WWW) server. Inview of potential information sensitivity, some of the WWW pages will not
be avail able to autsiders, but will be held in a private aearestricted to the partners.

The WWW server will be run on alarge Server supdied by the co-ordinating partner as the main document
store, though there will be many links to aher stores. As in the MERCI projed, the existence of shared
editing tods will ease the shared preparation of documents. The Projed Server will also be the first level
into the project for links from Servers operated for the Commisgon or for TERENA.
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4.6 Handling of Deliverablesand | PR

4.6.1 Document Dissemination

In general documents will be passed between the partners either by electronic mail or viathe Projed Server.
It is recognised that the Private Area of the Project Server may not be @nsidered very secure. We will
discussin an ealy PMM whether we need to seaure documentsin an encrypted form for any purpose.

All working documents will be held in the Private Area, but we will strive to make these widely avail able,
through the Public Area, as ©on as possble. All publications and most presentations will be held in the
Public Area

All partnersare expeded to be ableto processand transmit formatted documents using the Microsoft Office
Suite.

4.6.2 Deliverables

While under preparation, the Deliverables will be held in the Private Areaof the Projed Server, or in the
store of the alitor of that Deliverable; if the latter is done, the document will be drculated between the
partners by email. Deliverables must be approved by organisation participating in the Work-package, and
by the Project Manger. The official ddivery of Deliverables to the Commisson will be by the Projed
Manager.

4.6.3 1PR and Consortium Coll abor ation

A Consortium Coll aboration Agreement (CCA) will be prepared; unlessanother partner so voluntees, this
will be the responsibility of the Co-ordinating Partner. This will be drculated for agreement to the other
partners. Eventual agreement of the CCA must be unanimous. The CCA will consider questions of
confidentiality, conditions for exploitation of Project results, and any other matters considered rel evant.

5 THE PARTNERSHIP (CONSORTIUM)

5.1 The Roles and Responsibilities of the Participants

University College London is the Co-ordinating Partner. Whileit is unusual for a University to act in this

role, but UCL is an exception for several reasons:

» It has acted in this role for three series of previous pilot projeds (PARADISE, PASSNORD, MICE
and MERCI);

» It hasthe best connedivity of the partners to the outside world;

» It hasexcdlent links to many related technologies and pertners through its other projects

» It hasparticular linkswith BT, suppliers (eg. Hewlett Packard and Sun Microsystems) and UKERNA -
the British Research Network organi sation.

UCL has arole not only in co-ordinating the projed, but in ensuring its links with other such activities in
European, North American and National activities. It is active in every work-package and will form alink
with other Telematics and ACTS programmes. It leads the management (WP1), many of the bridge
functions between projects (WP2), the networks (WP5), Announcement (WP7) and Validation Support
(WPQ) activities. We have a number of partners who were not in the previous MERCI projed; when the
relative strengths of some of these partners becomes clearer, it is probable that they will | ead one or other of
the WPs now assgned to UCL. HPLB, as the leading workstation supgier, is keen on asaring that the
overall systems balance is complete; hence their leading o the achitedure (WP3) activity. INRIA’S
spedalities are video coding and communi cation satellites; their Rendez-Vous g/stem is reaognised as being
in advance of other relevant activities in Europe; hence they have taken the lealership of the mmponents
(WP4) activity. TELES main contribution is in the aeaof ITU-T to Mbone gateways,; hence they have
taken the lead on the Gateways (WP6) activity. Finally Odo U has many applications projeds in distance
leaning, hencetheir lead of the Appli caion Consoli dation (WP8) activity.

CRC and ACC have large participation, CRC has only not been asked to lead a WP so far, partly because
their contract is being negotiated independently, and partly because they have never participated in EC
projeds before. They are very strongin some @mponents activity, and we hope that they will | ead one WP
later. CRC was dated to lead the User Interface package, but this was removed after comments from the
Reviewers. They will probably take the leadership o one of the other Work-packages later, but this has not
yet been dedded. NL has gedfic strengths in Conference Rooms; thus they bring in a much-needed skill.
All the partners have strong validation activities, but often would be helped by user groups; this, and
availahility of spedfic toolsisthereason for theincluson of the Associated Partners.
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5.2 The Profile of the Consortium

With three partners each from induwstry (two SMES), research ingtitutes, and wniversities, the organisational
balance is ideal. Most partners are srong in some @mplementary technology; all the partners are ather
strong in a relevant technology, or have accessto important validation sites. The three university partners
have a particularly strong commitment to dstanceleaning, and close links with their research networks and
communications cariers; thus the MECCANO partners bring in aso the strong desire of their national
reseach networks to provide extensive user trids. This is dso e of the reasons for the Assciated
Partners, who were often put forward by the nationa reseach networks. Clealy EUTELSAT as a
communication provider, and Shell as a User organisation, complete the profile of a well-rounded
consortium.

5.3 The Balanceof the Consortium

All the partners except ACC have had several years of collaboration on the MERCI projed, and represent
complete knowledge of al the relevant technology. There is an excdlent geographic balance Canada
France Germany, Norway, Poland and the UK areall involved. Each will have high quality accessto their
reseach networks, their National pilots, and their ISDN networks.

From industry, HP brings in their unrivalled experiencein workstations and industrial needs. TELES brings
in their familiarity with the ITU equivalent approach, and their extensive experience of ISDN products and
services. NL, though a new SME, is actualy a spin-off resulting from its founder’s activity in the
MICE/MERCI projeds. From the universities, RUS bringsin dredly its sipercomputer centre and contacts
with large ACTS trids, these make unique demands on the MECCANO technology. Moreover, its
relationship with DFN will bring in many tods from their development activities under DFN sponsorship.
The University of Oslo projects with distributed classrooms will provide aunique feedback on the projed’s
neals in this area; UNINETT is probably the leading European exponent of distributed teaching. The UCL
broad network and multimedia activities provide the latest technology in audio, seaurity, gateways, server
and resource reservation techniques; they are dso responsible for national support centres and several
vali dation activiti es. From the research ingtitutes, ACC has a strong activity in multimedia servers, and a set
of equipment, facilities and staff rare in Eastern Europe. CRC has a unique place on the Canadian
communications <ene; its wide range of skills and its excdlent relationships with bath CA*Net, provide
both much needed adjuncts to the European partners, and a North American partner with the highest
leverage. The INRIA skills in video and audio coding are a vita part of the projed; they have led to their
involvement with DBS technology - and hence also the sponsorship of EUTELSAT.

HPLB, INRIA, TELES and UCL all have very strong links with the US - an important ingredient for
ensuringinternational interoperability. All are very active in the IETF - particularly in the relevant working
groups. UCL’s membership o the DARPA CAIRN project gives it dired, high quality accessto the latest
resourcereservation technology. Also both UCL (to the US) and CRC (from Canada) have dired control of
high guality transatlantic links; this ensures firm North American - European validation of the MECCANO
technology, and full transatlantic compatibility of procedures.

All the partners (with the exception of ACC) have had successful partnerships over many years in other
areas - diredories (PARADISE), seaurity (PASSNVORD and ICETEL) and high speed networks
(HIPPARCH, PREPARE). UCL has acted some years ago as a test site for the TELES EUROBRIDGE
technology. Thus it is clea that the partnership has been chosen because we all know we work well
together, and d not exped the problems endemic in many European projeds. It is sgnificant that there
were 11 partners in the original MICE projed; while dl contributed well in the MICE context, and several
remain our partners in other activities, only six remained in the originad MERCI consortium, and four in
MECCANO. Three partners brought into MERCI remain in MECCANO; we ae dtriving to ensure the
optimum technicd and coll aborative balance

5.4 The Mechanisms for involving the Users

The users will be involved both diredly in the internal projed demonstrators and indiredly via the other
projeds which will be using the MERCI and MECCANO technology. We ae now introducing the use of
the MECCANO tods into many of our reseach programmes as a working practice this brings a broad
range of usersinto dired contact with the technology. Our first WP1 Deliverable will be an analysis of the
user requirements - derived principaly from the users comments and the validation plans. We exped to
hold aur first User Workshop within a month of its publication; thus users will be diredly involved from
the beginning. In many other projeds the Validation Projeds are well down stream; we will continue the
seminars, started in MERCI, at the beginning of the projed. We will take stock at the beginning o the
projed of what tods we wish to continue to support, but will provide a complete release to users bath inside
MECCANO and in associated projeds within four months. Whil e the multimedia national support centres
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are not being funded on a European basis, the three universities are receving nationa support, and will
involve a wide range of users via these nationa centres. We will hold user medings from ealy in ther
projed; moreover we expect to maintain the flow of information to ou users through the Project Servers of
Sedion 4.1.2. We ped to set up a User Committee to advise us of user needs. This committee will
include expeded perticipants in validation work-packages (WP7 and WP8), and the related projects
MANICORAL, CoopWWW, PROSPECT, VITAL and any of the new projeds which have dedared their
intention to use the MERCI/MECCANO tods.

Therewill be a caeful monitoring o the successof the validation activities, and the users comments from
the ealy exercises will be fully taken into account in further developments. Here we should emphasi se that
thisisnot just talk, the wllaboration with MANICORAL and ICETEL has been shown to work well in the
MERCI projed.

5.5 The Experienceof the Project Diredor

Professor Kirgtein will act as Projed Diredor. Professor Kirstein has had extensive experience of managing
successful CEC and other coll aborative projects. These include the following: PARADISE (COSINE)
91/94, PASSNORD (Telematics) 92/94, MICE (ESFRIT) 92/95, MERCI 95/97.

Asin these previous projects, Professor Kirstein will appointed also a Projed Manager.
5.6 The Contractors

5.6.1 University College L ondon

The Organisation University College London (UCL) is one of the premier universities in the United
Kingdom, with a strong emphasis on reseach, 199% income of £240M, some 5000 staff, and 1400 students.
Its grong audio-video department is sted in one of the associated hospitals, and is linked particularly to
medical teaching. It has receitly a Language teaching centre adigant leaning centre. UCL has been
running a video teaching network between a number of sites for some years; it is also e of the firg sites
on bath the British Super JANET SMDS and ATM networks.

The Department of Computer Science (UCL-CS) has been in the forefront of computer network technol ogy
development and applications deployment for many years. It operated the first internationa link to
ARPANET (and later the Internet) from 1973, providing a gateway between the US and British networks,
for some 15 years, and ill supports the international connedivity; it isthe only foreign DARPA contractor
in network activities. It operates a high speed internal LAN and ATM infragtructure, with dired ATM and
SMDS links to SuperJANET (and hence to the JAMES network) and to the US CAIRN network. UCL-CS
has been involved with European Telematic projeds snce 1985 in many relevant areas - most recently co-
ordinating the MICE and MERCI multimedia pilots, and perticipating in the ICETEL seaurity pilot and
many national and European communicétions projeds.

Contribution to the Projea UCL-CS will contribute to many of the technical aspeds of the project -
particularly audio coding, multimedia servers and shared workspaces (WP4), resourcereservation and |ISDN
(WP5), filtering and transcoding gateways (WP6), conference ainouncement (WP7) and validation support
(WP8). It will act asthe Co-ordinating partner, provide the Projed Manager and the Diredor, and lead WPs
1, 2,5 7and 9. It will bethe main source of security technology to all the work-packages. It will make
available its two conference rooms, an extensive set of servers, workstations and network facilities
including ATM, SMDS, Primary Rate ISDN, mobile radio and a dired ATM link from the department to
the US CAIRN Internet nodes (with a 1-2 Mbps channel dedicated to resource management-CS research
activiti es, particularly multimedia).

Team Leader Professor Peter T. Kirgein, who will aso be Diredor of the whole project. Professor
Kirgein has led many projeds in data communications, document systems, multimedia and seaurity. For 15
years he was Head of Department of the Department of Computer Science, where heis currently Professor
and Diredor of Research. Professor Kirstein has been bath Technical and Administrative Diredor of many
European and National projects - including INCA, PARADISE, PASSNORD, MICE and MERCI.

Role and services of Asociated Partners Most of the UCL activities will be arried out diredly by UCL-
CS. However, the Schod of Slavonic and East European Studies (SSEES) will be an Aswociated Partner.
SEES speddises in the study of Eastern, Central and south-eastern Europe and Russa through the
disciplines of language, history, literature, culture, emnomics, political science geography, anthropology
and sociology. It will participate in WP7 viatwo demonstrators described.

5.6.2 Academic Computer Centre Cyfronet

The Organisation The Academic Computer Centre CYFRONET (ACC) in Krakow, Poland is an
independent non-profit organisation under the Ministry of National Education, to provide the heterogeneous
universities of Krakow and research ingitutes with powerful facilities for tasks which were beyond the
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scope of their own computer ingallations. CYFRONET deli vers computing, advisory and network services
to staff and students, runs courses, conferences and seminars. It is financed by the Ministry of National
Education and the State Committee of Scientific Research. ACC is well equipped with severa high-
performance CONVEX supercompuiters, and a variety of high performanceworkstations. All computers and
workstations, as well as the Automated Tape Libraries s/stems (capacity 2.64 TB and 520 GB) are
integrated in the Local Area Network based on the Ethernet, FDDI, ATM and HIPH. It is one of the main
Internet providers in Krakow. Besides a local community, many users throughout South Poland access us
via the Krakow MAN - which is based on ATM tednology, with HIPA and FDDI nodes also. Its current
155 Mbps backbone will be migrated to 622 Mbps. Transmisson between Krakow and the internationa
nodesin Warsaw are at 2 Mbps.

Contribution to the Projed The main focus of ACC's activity is on the media server (SDVA) in WP4 -
providing flexible hierarchical storage mechanisms for organisation, indexing and retrieval of multimedia
document coll edions with a "video-on-demand" interface based on WWW. In WP5, we will ingtall the
MECCANO tods on their ATM MAN, and b careful performance evaluations. SVDA, the boding
function, will beintegrated in WP5 to support for SAP and SAP MBONE operation - enabling interworking
with other MECCANO/MERCI appli cations over the MBONE. Interfaces based on JAVA will be provided
under WP6. Under WP8 they will provide a group of hedth care reseachers (mainly oncologists and
cardiovascular spedaligts) to exchange sequences of tomographic images. Finaly, to ensure that our server
is usable for other projeds, and to assst other Polish groups requiring pan-European coll aboration with the
MERCI/MECCANO tods, they will have asubstantial involvement in the user support of WP9.

Team Leader Krzysztof Zielinski is Professor and Head of the Distributed Systems Research Group at its
Indgitute of Computer Science, where he is. He is dso Senior Computer Networking Advisor at the
Academic Computer Centre CYFRONET in Krakow. His research interests focus on high-performance
distributed computing and networking. He has ent two years at the Olivetti Research Lab. in Cambridge
U.K, where he contributed to the mommunication software for the Cambridge Backbone Network. Besides
leading national projects, he was aso Technical Manager of the EC R&D COPERNICUS Roject TOCOOS
(CP94247.

5.6.3 Communications Resear ch Centre

The Organisation CRC, in Ottawa, Canada's primary federal government laboratory for research in
advanced telecommunications and information tedhnologies; its reseach contributes to the orderly
evolution of the Canadian communications infrastructure, to the development of new communication
services and to support industry through the transfer of knowledge and technology. The @re research areas
a CRC include radio science satellite communications, broadcast tedhnology and communications
networks. CRC houses a number of spedal facilities including the Broadband Applications (BADLab) and
the Advanced Television Evaluation Laboratories.

Contributions to the Projed Under WP5, CRC will manage and expand the trans-Atlantic infrastructure,
will participate in the multicagt activities in the Canadian National Test Network, and will continue
development of the MERCINARI monitoring. Under WP4, it will provide an integrated interface its WET
training suite. Under WP8, the integrated WET/MECCANO tods will be tested in a program of field trias;
in addition, other transatlantic validation exercises are planned. Finally, under WP9, they will 1 ook for, and
support national partners beyond CRC and Teleglobe (espedally CANARIE Inc. and the new CA*Net I1) to
work with MECCANO.

Team Leader John Robinson is a Research Scientist in the CRC Network Tedhnologies Research
Diredorate, involved in research projeds in communications protocols, network design and management
and dstributed computing. John has been active in research on computer networks snce 1980, first at CRC
and then at the ST Centre in the Hague.

5.6.4 Hewlett Packard LaboratoriesBristol

The Organisation Hewlett-Packard Company is a leading dobal manufacturer of computing,
communications and measurement products and services reagnised for excdlence in quality and support.
Hewlett-Packard Laboratories are the ampany's longer-range reseach laboratories with three bases in the
US, Europe and Japan. The European Laboratories based in Bristol, UK (HP European Laboratories
Bristol, HPLB) employ around 300 researchers - one third of HPL's total world-wide. HPLB's charter isto
engage in world-classreseach in the inter-related technol ogies that wil | enable people to creae, manipulate
and share dedronic information with others wherever they happen to be, for professonal and socia
purposes. HPLB also invest in an extensive network of relationships with seleded departments in academic
institutions throughout Europe and the rest of the world, which help to keep HPLB at the forefront of
fundamental reseach efforts in areas of relevance to HP. Tedhnical leadership for this project will be
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provided by CNS department within HPLB, with a total responsibility for the IT infrastructure within
HPLB, and working closdy with the CNS teams on HP' s other mgjor sites acrossEurope.

Contributions to the Projed HPLB's concern that there be a ¢ea and agreed architedure across the
projed, for use in the development and exploration of red time multi-media applicaions, persuaded it to
lead WP3. It is particular concerned to define the applicaions with their related performance and the
supporting infrastructure, identifying components and interfaces, againg current standards and thus
identifying potential problem areas and shortfall sin the arrent tods. The development of new appli cations,
or the use of existing ones, will be part of the proposals which will include cverage of Web-mounted and
aternative solutions, including the evaluation of the new operating system options, as they become
available. Under WP8, HPLB will implement proposals for usein the Bristol ste for coll aborative purposes.
It will give support to ather HP divisions in using the tods, and will set up broadcast and coll aborative
eventswith partnersand autside organisations - assessng dffering contexts and recommending changes

Team Leader Sandy Johngtone works for Hewlett-Packard Corporate Development in Europe, with
responsibility for leading and co-ordinating al of HP's technical activities within European Collaborative
Research. He has worked as Computer Consultant, Service Manager and MIS Manager, firstly in Eastern
Europe and the USSR, then in Benelux and Scandinavia. Between 198 and 1996 he was Training and
Development Manager for HP's European Computer Consultancy operation, with spedal interests in
coll aborative trans-national co-operation.

5.65INRIA

The Organisation INRIA (National Ingitute for Research in Computer Science and Control) is a French
public-sedor scientific and technological institute under the responsibility of the Ministry for Research and
the Ministry of Industry with over 1 000 scientists, and a budget of 70 MECUs, 20% of which comes from
contracts, royalties and sales. Induwstrial relations are strategic for INRIA including tenure positions,
scholars and trainees, researchers from publi c labaratories, engineers from industry, and visiting reseachers
from abroad. Theresearch caried aut at INRIA ismainly concerned with software and control engineering,
bringing together experts from the fields of applied mathematics, control, signal processng and computer
science within the framework of 6 reseach programs. It has joint contracts, and interchanges gaff with,
industry; it stimulating the creaion of spin-off companies and subsidiaries by former INRIA researchers and
engineers..

The Contribution to the Projed The INRIA team will focus on delivery of higher quality multimedia data
over heterogeneous networks - improving performance by combining layered coding schemes, audio and
video, with alayered transmisson schemes. Whil e this ideais attractive spedfying how/when recevers are
to join and qut layers has only recently been described and simulated; furthermore, it has not yet been
deployed over the Internet. Most of this activity isin WP4, but in WP5, they will consider aso the impact of
trangmisgon over local wireless and DBS, unidiredional, satellite links - using also IPv6 and resource
management services.

The Team leader Jean-Crysostome Bolot's recent work has focused on designing and evaluating
congestion and error control mechanisms for the multicast distribution of audio and video over the Internet.
These medhanisms have been included in FreePhone and in the INRIA Videoconference System 1VS. In
parallel with the work on control medhanisms, he has dso been investigating performance daracteristics of
the Internet.

5.6.6 University of Odo

The Organisation UiO is Norway's largest university with 39 000 students and a staff of over 4 500. The
centre for Information Technology Services (USIT) provides computer network, computer resources and
computer services for al parts of the university and has more than 100 full time employees. USIT has
played a key role in establi shing the national and Nordic academic networks, now organised in UNINETT.
The university has Supernet (a national high-speed network for experimental services) ATM with 34 Mbps
connedion, with plans for upgradingto 155 Mbps.

USIT has built an advanced Eledronic dasgoom, which has been used for regular distance leaning over
the last 6 years, being continually enhanced. There ae currently 5 operating classrooms in Norway, and
several more being huilt. The dassoom concept is now commercialised, and handled by a USIT spin-off,
"New Learning’. USIT is responsible for the real time Multimedia National Support Centre funded by
UNINETT A/S and participates in a collaborative project nationally funded by the Research Council of
Norway (LAVA), introducing advanced broadband video services in appli cation areas as teaching, research,
mediation, searity and television.

The Contribution to the project UiO will bring into the projed an existing and fully operating high-end
Eledronic Clasgoom, a multimedia server (opticd jukebox) and several Multimedia workstations. 1t will
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contribute users from its own University, and the UNINETT connedion will bring in user from the other
three Norwegian Universities as well as numerous Coll eges. will utilise fully the eisting infrastructure in
teaching with these kind o services. There will aso be extensive collaboration with the Department for
Informatics (UiO), who have active groups on long distance alucationa questions and on network activity.

UiO will participate in the WWW aspeds of WP3, and in the media server and video coding aspeds of
WP4, particularly from the viewpoint of WWW-based real-time browsers with media stream
synchronisation. We will participate in the resource management activities of WP5. Our classrooms are
heavily utilised, so that integration of mail-based sesson invitation and sesson booking will be one of our
activities in WP7. In the mntext of WP8, we will set up the mechanisms for regular international Mbone
events in the Oslo environment - in the context of MECCANO but aso LAVA. These will be organised
around aur regular teaching, and also oe-off spedal events. We intend to introduce the MECCANO
technology not only into the dassroom, but also into the tutorial environment - cgpitalising on the
distributed organisation of Norwegian Coll eges.

The Team Leader Ingvil Hovig is bath a UiO reseacher and a part-time associate professor at the
Department for Informatics. She is currently the USIT projed leader for LAVA, the UNINETT support
Centre, the MERCI project and a ollabarative projed funded by the Research Council of Norway on
"Maintaining information quality on the WWW'.

Role and services of Asociated Partners. New Learning AS was established in 19% andislocated at the
Research Park at the University of Odlo. The company has grung out from the university exploiting results
from European and nationaly funded research projeds including the Telematics for Research MERCI-
projed. The products of New Learning AS include distance elucation tods based on real time multimedia
communication over the Internet and ISDN as well as knowledge support to arganisations who want to
employ information technology tods to support learning processes. Current customers include Norwegian
universities, coll eges of higher educaion, and commercial organisations

Its main contributions will be aound an integrated dedronic dassoom system which will remain
compatible with the other MECCANO components. We will contribute to the Audio, video and shared
workspace activity of WP4, being concerned also with the ITU-T H.323and T.120 developments. We will
concentrate on providing an integrated user interface to the dedronic dassroom system presenting itself
through a touch-screen and will ensure encryption compatibility with other MECCANO tods. Our work
with IPPATM, IP/ISDN resource management and conference scheduling will contribute to WP5 and WP7.
We have, of course, particularly close relationship with UiO; while they will conduct the main validation
and demonstration exercises, our support of both of their and of other projeds use of our eledronic
clasgoom will come under WP8.

The team leader at New Learning, Geir Pedersen, is the Technical Diredor and has been responsible for a
number of technicd development projeds at USIT over the last few years. He was project leader for the
MUNIN and KOMPAKT projects and the USIT’s participation in the MERCI projed. Other activities
include the deployment of X.500 within the academic community in Norway, pil oting the usage of smart-
card technology as a canpus multi service @rd, and participating in the core technical reference group
UNINETT..

5.6.7 The Rechenzentrum Universitat Stuttgart

The Organisation The Stuttgart University Supercomputing Centre (RUS) is the first German national
supercomputing centre. In addition to serving wsers from Academia, RUS a so maintains close co-operation
with industry. The RUS diredor isalso head o the Ingtitute for Computer Applicaions. Thetotal staff of
RUS isabout 100. RUS hasarecrd in supercomputing, visuali sation, networking and information
services. RUS hasinitiated and manages the State sciencenetwork ‘BelWuge', the German science Internet
and itsinternational connedions; it leads the upgrade of BelWue into a 155 Mbps ATM network, closely
integrated in the forthcoming national and international ATM and ather high-speed infrastructures; itis
actively participating (ESFRIT and RACE) in Framework Programme - acting as a multimedia national
support centre for Germany. Asasupercomputing centre, an industry partner and a member of Stuttgart
University, RUS devel ops and appli es multimedia techniques for coll aboration, teaching and support at
large scde. Itiscentral to many national European and transatlantic links.

Contribution to the Projea Under WP 4, RUS will continueitswork on shared Workspace TeleDraw
(TD) with spedal emphasis on generic multicast and appli cation spedfic scaleable rdiabil ity support. Under
WP5, it will contribute to the deployment of a'QoS infrastructures’, participating (in co-operation with
DFN) in setting up and running of related trials. In the same @ntext, it will extend our NeTraMet
monitoring activity to the study of flows and possbly RSVP bringing in consider bath WWW-based
interfaces, and the use of the HP OpenView tods. In the @mntext of WP7, RUS will bring into MECCANO a
number of user communities outlinein Sedion 3. Since many of these activiti es have alditional funding
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from the DFN; it is under their fundingthat we will support other projedsin WP9, coll aborating with the
DFN Multimedia Support Zentrum a Dresden U to support DFN-provided user communities.

Team Leader Paul Christ isheal of the department * Communi cations Systems and Bel Wue-Devel opment’
of RUS, which has pioneeed high-speed networking locally, nationally and internationally. Heis
responsible for BelWue' s upgrade to 622 Mbps ATM - including the @rresponding transitionsinto the
national and international ATM projeds. Under the ATHOC project, he participatesin amajor cabletrial -
which has MECCANO implicaions.

Role and Services of Associated Partners Most of the RUS activitieswill be caried out diredly by RUS.
However, threeactivities will be @rried out by partners associated with RUS, whose work has been mainly
supported under the DFN initiatives. As part of WP2, Freiburg U. will integrate in and devel op further the
whiteboard started under the DFN project "Whiteboard for Tele-teaching and Authoring on the fly”. In
addition, U of Erlangen-Nurenberg wil | provide atechnique to integrate red-time scdeable video services
into existing WWW Browsers and Mbone tod's. As avalidation exercise in WP7, Univ. Mannheim wil |
send red | edures from the University to students homes via I SDN using scdeable video technology - in a
manner compatible with the MERCI/MECCANO Tods.

568 TELES

The Organisation TELESwith a 1996turnover of 32 MECU and 275employees is a leading-edge supplier
of information technology, with a "centre of excdlence' in the ISDN/PC areg espedally in multimedia
technology. TELES is the airrent ISDN/PC-market leader, shipping up to 50K.month with about 25% for
exports, and 50% of its sales in R&D for the PC mass market. It has the broadest and the most innovative
range of ISDN products world-wide - PC boards and baxes, highly sophisticated and scaleable PBXSs,
videoconferencing systems and media servers. In addition to R&D for its own products, TELES aso
performs contract R&D for major international companies. TELES has had long in working an CEC pan-
European projeds and is dso active in international industry consortia and in standards bodies sich as
IMTC, DAVIC, ITU, IETF, EIUF, NIUF.

Contribution to the Projed In WP4, TELES will support the PCs under Microsoft OSs to support
multimedia streams efficiently, and will integrate in Microsoft applicaion developments like Net Meding.
They will put considerable dfort in platform management and monitoring - partly in the cntext of network
components of WP5 and partly in the gateways of WP6. They will continue arrent H323-Mbone gateway
activity, including transcoding, announcement and seaurity. Since their components are an integral part of
WP8 and autside projeds, they will exped to devote a considerable dfort on the user support in WPO.

Team Leader Hans-Peter Scharf is a manager of Research and Devel opment projeds at TELES - bath EC
and National. He has been responsible for the management of TELES' involvement in MERCI and o
several other projeds.

Role and Services of Associated Partners A significant part of the gateway devel opment activity, and
some of the validation, will be arried out at the University of Bremen.

5.7 The Contributions of the Sponsoring Partners

5.7.1 EUTEL SAT

The Organisation EUTELSAT was creded in 1977 and formally established in 19& as an inter-
governmental organisation with the misson of operating satellites for fixed and mohile ommunicaionsin
Europe. Eutel sat member states now stands at 45.

Eutelsat shareholders (the Signatories) are public and private telecommunication operators or other bodies
designated by their governments.

Eutelsat operates under an inter-governmenta treaty, the Convention, which was amended in 1996 by
Eutelsat's Asembly of Parties (i.e. the government of each member country) to permit the designation of
more than one Signatory per member country, which means that new entities sich as broadcasters and
private telecm operators may invest in Eutelsat's stellite system.

There ae arrently eight Eutelsat satdllites in orbit carrying telephony, business communications (VSAT)
and, most importantly, analogue axd dgital TV programmes for DTH and CATV with a penetration of over
60 million homes. Seven additional Eutelsat satellites are going to be launched before the end o the
millenium.

Contribution to the Projed Eutelsat will provide 200 hours of equivalent 2 Mhbit/s unidirediona capacity
(recevable by dishes snaller than 1.2m over a large number of European and Mediterranean countries) at
an estimated equivaent cost of 40 KECU. It will also loan receive DVB RC-cards, valued at 10 KECU, for
20receving sitesand provide satdlite transmisson engineering support of1 man-month.

Team Leader Huu Nghia PHAM was born in Vietham, Saigon and graduated in 1981, from Ecole
Nationale Supérieure des Tééoommunicaions (SupTeemm) de Bretagne (or ENSTBr), Brest, France
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After two years with Thomson-CSF, he joined EUTELSAT in 198 where he has been involved in all their
advanced dgita tednology projeds Since 199, he has lead the EUTELSAT-INRIA initiative for
harmoniously integrating Satellite into the Internet. This work has led to the aeation of the UDLR WG in
the IETF. Since 1993, he has represented EUTELSAT in the Technical Working Groups of the DVB
(Digital Video Broadcasting), in particular its standard-making Technical Module (TM). From 1992 to
1994 he oardinated the RACE-II FLASH-TV (Flexible and Advanced Satellite system for HDTV) projed
which was sleded by the Commisson as part of the showcase during the G-7 Ministers meding on the
Glohal Information Infrastructure, Brussels, February 1995 Previous assgnments include: Low-rate speet
encoding for DCME (Digita Circuit Multiplicaion Equipment), Transmisson aspeds for EMS payl oad
(digital mokhile telephony), EUREKA 95PG10 (bit rate compresson for HDMAC contribution links) and
Participation in | SO/MPEG2 work.

572 SHELL RESEARCH

The Organisation Shell undertakes reseach and development at fifteen reseach centres world-wide. Two
of the main centres are Thornton nea Chester, UK, which is the main Oil Products laboratory and is
primarily focused on research into fuels and lubricants, and Amsterdam in The Netherlands, which supports
the Chemicals businessand focuses on processR&D. Both laboratories employ staff from many disciplines,
including Chemists, Physicists, Engineeas, Mathematicians and Materials Scientists.  Substantial research
effort is aso carried out for Shell by Extra-Mura Research (EMR) partners at UK and European
Universities.

Shell's objectives in the development and use of MERCI technology are to investigate the feasibility of
improving the effectiveness of such EMR arrangements in support of Shell's business with a view to
enabling greder use of EMR. Semndary objectives addressthe desire to exploit such technology within the
Company to improve communicéion and accessto scarce skills acrossthe globe. We plan to introduce
MERCI technology to staff working on EMR projeds, and to evaluate the resuilts.

Contribution to the Projea Shell's contribution to MERCI isintended to offer accessto spedfic business
oriented research tean activities where the teams are distributed between two Shell laboratories (Thornton
and Amsterdam) and spedfic EMR partners. By these means it is anticipated that Shell will assst the
projed to expand the dfedive application of the technology to the businessworld. Spedfically, it is hoped
that Shell will be able to assst the MECCANO projed in developing tods that are of dired value to
reseach scientists working in a business environment. User aspeds, such as usability, training, and
effediveness of spedfic software tods, and technical issues, such as effed of degradation of
communications, seaurity, logging, and the storing and retrieval of information, etc. will be able to be
evaluated. In addition, the actions necessary to hrief senior management abaut the availability of such tods
and their effective use will be tested.

Team Leader The Shell tean leader will be Eur. Ing. Stuart Gillies who is located at the Amsterdam
laboratory.
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Part C - Projed Resources and Deliverables
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C.1 Work-Package List

Projed N° Acronym Sheet
MECCANO lof 1
Work- Title Lead pms Start End Phase | Déliv-
Package Contractor Month | Month erable
1D 1D IDs
® @) ® @ ®) (6) ©
WP1 | Management Cl 30 |1 24 R1
WP2 | Activity with External Groups C1l 15 |1 24 R2
WP3 | Systems Architedure and C4 |16 |1 24 D3.1
Demonstrators D3.2
D3.3
WP4 | MM Conference Components C5 74 |1 24 D4.1
D4.2
D4.3
WP5 | Network Support C7 50 |1 24 R5.1
R5.2
WP6 | Gateways and Relay C8 19 |1 24 D6.1
D6.2
WP7 | Announcement, Management Cil 19 |1 24 D7.1
and Control D7.2
WP8 | Consolidation of Applicaions Cé6 |48 |4 24 D8.1
D8.2
WP9 | Support for Validation Sites C1 23 |7 24 R9.1
R9.2
TOTAL 294
Notes

(1) 1D of the form: 'WPNn' where n = 01- ~10

(2) Responsible contractor for the work (seeform A.2)

(3) pms = Total direct labour in person months (for AC partners both additional labour and self financed full time staff)

(4) Of theform: 'n"wheren=01-~ 36i.e. project month not calendar months

(5) Ref. Work Programme Project Life-Cycle: 1 ='Identify User needs': 2 = 'Functional Specification': 3 =
'‘Demonstrator build' ; 4a="Validation - verification' : 4b = 'Validation - demonstration' : 5= Exploitation Plan

(6) 1D of the form 'Dn.m’' wheren = nin 'WPn' : m = deliverable number for that work packagei.e. m=1 - <total
number of deliverablesin WPn>
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO lof9
Work-Package | Dt Title Starting Event?
WP1 Management Commencement date
Participants L abour category3 Rate | Yr1 Yr 2 Yr3 | Yr4 | Yr5 | Tota
Code Code | pms* pms pms pms | pms pms
Cl Professor 1 2| 2 4
Cl Project Manager 2 | 11| 11 22
C1l Staff Member 3 2 2 4
TOTALS 15| 15 30
TOTAL to A2, S1s 15| 15 30
TOTAL to S9

ID of the form: 'WPn' where n = 01- ~10
Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
Asinformreference S 2

pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
inanced labour).

Total dired labour bath self-financed and additional for contractors usng the additiona cost model
Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.

7 The dforts put into the work package by permanent staff for contrcators using the additiona cost
mode and for sponsoring partners

A W N P

o 01 =h
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 20f9
Work-Package | Dt Title Starting Event?
WP2 Activity with External Groups | Commencement date
Participants L abour category3 Rate | Yr1 Yr 2 Yr3 | Yr4 | Yr5 | Tota
Code Code | pms* pms pms pms | pms pms
Cl Project Manager 2 1] 1 2
Cl Staff member 3 2| 2 4
C5 3
C8 3
A8.1 3
TOTALs 15
TOTAL to A2, S1s 15
TOTAL to S97
1 ID of the form: "WPn' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin formreference S 2
4

pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
inanced labour).

Total dired labour bath self-financed and additional for contractors usng the additiona cost model

Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.

7 The dforts put into the work package by permanent staff for contrcaors using the additiona cost
mode and for sponsoring partners

o 01 =h
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 3of 9
Work-Package D1 Title Starting Event?
WP3 Systems Architecture and Commencement date
Demonstrators
Participants L abour category3 Rate | Yr1l Yr 2 Yr3 | Yr4d | Yr5 | Tota
Code Code | pms* pms pms pms | pms pms
C1 Staff member 3 6 6
C4 8 8
C6 2 2
TOTALs 16 16
TOTAL to A2, Sls 16 16
TOTAL to S9
1 ID of the form: 'WPN' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin form reference S 2
4 pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
financed labour).
5 Total dired labour bath self-financed and additional for contractors usng the additiona cost model
6 Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.
7 The dforts put into the work package by permanent staff for contrcaors using the additiona cost
mode and for sponsoring partners
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 40f 9
Work-Package | Dt Title Starting Event?
WP4 MM Conference components Commencement date
Participants Labour category3 Rate | Yr1l Yr 2 Yr3 | Yr4 | Yr5 | Total
Code Code | pms* pms pms pms | pms pms
C1 Staff member 3 5 3 8
C2 SC A 17 7 24
C5 12
C6 2
AG.1 6
C7 6
A7.1 6
A7.2 6
C8 4
TOTALS 74
TOTAL to A2, S1s 74
TOTAL to S97
1 ID of the form: 'WPN' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin form reference S 2
4 pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
financed labour).
5 Total dired labour bath self-financed and additional for contractors usng the additiona cost model
6 Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.
7 The dforts put into the work package by permanent staff for contractors using the additiona cost
mode and for sponsoring partners
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 50f 9
Work-Package D1 Title Starting Event?
WP5 Network Support Commencement date
Participants Labour category3 Rate | Yr1l Yr 2 Yr3 | Yr4 | Yr5 | Total
Code Code pms* pms pms pms | pms pms
C1 Staff member 3 4, 4 8
C2 SC A 3 6 9
C3 18
C5 9
C6 2
A6.1 2
C7 2
TOTALs 50
TOTAL to A2, Sls 50
TOTAL to S9
1 ID of the form: 'WPN' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin form reference S 2
4 pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
financed labour).
5 Total dired labour bath self-financed and additional for contractors usng the additiona cost model
6 Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.
7 The dforts put into the work package by permanent staff for contrcaors using the additiona cost
mode and for sponsoring partners
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 6 of 9
Work-Package D1 Title Starting Event?
WP6 Gateways and Relays Commencement date
Participants Labour category3 Rate | Yr1l Yr 2 Yr3 | Yr4 | Yr5 | Total
Code Code pms* pms pms pms | pms pms
C1 Staff member 3 | 45| 35 8
C8 6
A8.1 5
TOTALs 19
TOTAL to A2, Sls 19
TOTAL to S9
1 ID of the form: 'WPN' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin form reference S 2
4 pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
financed labour).
5 Total dired labour bath self-financed and additional for contractors usng the additiona cost model
6 Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.
7 The dforts put into the work package by permanent staff for contractors using the additiona cost
mode and for sponsoring partners
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 70f 9
Work-Package D1 Title Starting Event?
WP7 Announcement, Management and | Commencement date
Control
Participants L abour category3 Rate | Yr1l Yr 2 Yr3 | Yr4d | Yr5 | Tota
Code Code | pms* pms pms pms | pms pms
Cl Staff member 3 | 35| 25 6
C2 SC A 4 5 9
C6 2
AG.1 2
TOTALs 19
TOTAL to A2, S1s 19
TOTAL to S97
1 ID of the form: "WPn' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin formreference S 2
4

pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
inanced labour).

Total dired labour bath self-financed and additional for contractors usng the additiona cost model
Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.

7 The dforts put into the work package by permanent staff for contractors using the additiona cost
mode and for sponsoring partners

o 01 =h
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 8 of 9
Work-Package D1 Title Starting Event?
WP8 Consolidation of Applications Month 4
Participants Labour category3 Rate | Yr1l Yr 2 Yr3 | Yr4 | Yr5 | Total
Code Code pms* pms pms pms | pms pms
Al.l 6
C2 SC A 5 7 12
C3 12
C4 4
C6 4
C7 4
A7.3 6
TOTALs 48
TOTAL to A2, Sls 48
TOTAL to S9
1 ID of the form: 'WPN' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin form reference S 2
4 pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
financed labour).
5 Total dired labour bath self-financed and additional for contractors usng the additiona cost model
6 Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.
7 The dforts put into the work package by permanent staff for contractors using the additiona cost

model and for sponsoring partners
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C.2 Work-Package Resources

Projed N° Acronym Sheet
MECCANO 9of 9
Work-Package D1 Title Starting Event?
WP9 Support for Validation Sites Month 7
Participants Labour category3 Rate | Yr1l Yr 2 Yr3 | Yr4 | Yr5 | Total
Code Code pms* pms pms pms | pms pms
C1 Staff member 3 |25 (35 6
C2 6
C3 6
A6.1 2
C8 3
TOTALs 23
TOTAL to A2, Sls 23
TOTAL to S9
1 ID of the form: 'WPN' where n = 01- ~10
2 Either a project date, e.g. Commencement Date + 3 months - or Deliverable 01.1
3 Asin form reference S 2
4 pms = direct labour in person months (for contractors using Additional Cost Model, both additional and self
financed labour).
5 Total dired labour bath self-financed and additional for contractors usng the additiona cost model
6 Total of dired labour for contractors using the full cost model and the additional direa labour for
contractors using the additional cost model. Total to betransferred to forms A2 and Sis.
7 The dforts put into the work package by permanent staff for contractors using the additiona cost

model and for sponsoring partners
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C.3 Deliverables List

Projed N° Acronym Sheet
MECCANO 10f 2
Deliverable Title Delivery | Nature Dis- Type
1D date semination | PD or
® ) ©) Level X
4 )
R1 All required Management Reports RE RP PD
R2 Publicaions and publi city RE PU X
R3.1 Architedure of the MECCANO tools 12 RE PU PD
and ather components
R3.2 Preliminary report on the usabil ity of 12 RE RP X
the MECCANO tools and ather
components
R3.3 Usabili ty of the MECCANO toolsand | 24 RE PU PD
other components
D4.1 Initial release of toolsto be used in 3 TO PU PD
MECCANO
D4.2 | 1% major release of MECCANO tools [ 10 | TO PU PD
D4.3 2" major release of MECCANO tools | 22 TO PU PD
R5.1 Support for network technologiesin 22 RE PU PD
the MECCANO tools
R5.2 Performance charaderistics of the 22 RE PU PD
MECCANO system and their effed
on system parameters.
Notes

(1) ID of the form 'Dn.m' wheren =nin 'WPn' : n = number of the work package and m = deli verable number for that

work packagei.e. m=1 - <total number of deliverablesin WPn> - in chronological order down the page
(2) of the form: 'n"wheren=01-~36i.e project not calendar months
(3) PR = Prototype (Demonstrator) : RE = Report : SP= Specification : TO = Tod : OT = Other.

PR, TO & OT will have an associated document for contractual purposes. All deliverables will be accompanied by

a'pea’ review report

(4) PU = Public Usage of theresult : L1 = limited to programme participants : RP = restricted to project participants
(Publi c documents shall be of a profesgonal standard in a form suitable for publication)
(5) PD = A 'Project deliverable' as defined in Article 4 of the contract : X = Submitted on request deli verables where

appropriate avail able for review or dissemination purposes limited to participants of the TELEMATICS
APPLICATIONS Rogramme
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3 Deliverables List

Projed N° Acronym Sheet
MECCANO 20f 2
Deliverable Title Delivery | Nature Dis- Type
1D date semination | PD or
® ) 3 Level X
4 )

D6.1 The gateways and relays in 10 TO PU PD
MECCANO Releese 1.

D6.2 The gateways and relays in 22 TO PU PD
MECCANO Releese 2.

D7.1 The Sesson Announcement and 10 TO PU PD
Management Facili tiesin MECCANO
Release 1.

D7.2 The Sesson Announcement and 22 TO PU PD
Management Facili tiesin MECCANO
Release 2.

R8.1 Description of, and conclusions from, 10 RE PU PD
the seminarsin Yea 1.

R8.2 Description of, and conclusions from, 22 RE PU PD
the seminarsin Yea 2.

R9.1 The support provided to validation 12 RE PU PD
projeds during Yea 1.

R9.2 The support provided to validation 24 RE PU PD
projedsduring Yea 2.

Notes

(1) 1D of the form 'Dn.m’' wheren =nin 'WPn' : n = number of the work package and m = deli verable number for that

work packagei.e. m=1 - <total number of deliverablesin WPn> - in chronological order down the page
(2) of the form: 'n"wheren=01-~36i.e project not calendar months
(3) PR = Prototype (Demonstrator) : RE = Report : SP= Specification : TO = Tod : OT = Other.

PR, TO & OT will have an associated document for contractual purposes. All deliverables will be accompanied by

a'pea’ review report
(4) PU = Public Usage of theresult: L1 = limited to programme participants: RP = restricted to project participants

(Publi c documents shall be of a profesgonal standard in a form suitable for publication)
(5) PD = A 'Project deliverable' as defined in Article 4 of the contract: X = Submitted on request deliverables where

appropriate avail able for review or dissemination purposes limited to participants of the TELEMATICS
APPLICATIONS Rogramme
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C.4 Equipment List

Projed N° Acronym Sheet
MECCANO lof1
Description Month Cost Depre- | % alloc. Resp. Amount to
of ECU ciation to contractor | beallowed
purchase period project 1D ECU
(1) (2) (2) (3) (2)
Total

Notes

(1) of theform: 'n"wheren=01-~36i.e project month not cdendar months
(2) For allowable costs calculation see Article 19.2 of Annex |1
(3) Responsible contractor for purchasing the equipment
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C.5 Other Significant Specific Project Costs

Projed N° Acronym Sheet
MECCANO lofl
Description Resp. Amount to
contractor | beallowed
ID ECU
(1) 2
Notes
(0] Responsible contractor for purchasing the specific items
2 For allowable costs see Article 19.6 of Annex |1
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