                                                                                                              [image: image1.wmf]Title:

NORDUnet logo

Creator:

cert-st:tafvelin (Sven Tafvelin)

Preview:

This EPS picture was not saved

with a preview included in it.

Comment:

This EPS picture will print to a

PostScript printer, but not to

other types of printers.



Nordunet2

A proposal

by NORDUnet and the NORDUnet community

15 May 1998

Table of contents

11.
Sammanfattning

2.
Executive summary
4
3.
Rationale
7
4.
Other Initiatives
10
4.1 Nordic initiatives
10
4.2 Non Nordic initiatives
12
5.
The Nordunet2 project
13
5.1 Charter 1, Distance education and lifelong learning
15
5.2 Charter 2, Tele medicine
17
5.3 Charter 3, Digital libraries
20
5.4 Charter 4, Infraservices
22
5.5 Cooperating partners
25
6.
Nordunet2 organisation
27
6.1 Steering group
27
6.2 Project leader
28
6.3 Nordunet2 interest group
28
7.
Project plan
29
8.
Budget
31
Appendix A.  Document history
32
Appendix B.  Contributors
33
Appendix C.  The NGI Initiative
34
Appendix D.  The Internet2 initiative
36


1. Sammanfattning

Nordunetprogrammet, som startade i 1985 och finansierades av Nordisk Ministerråd, var en viktig orsak till den stora Internetanvändning vi har i de nordiska länderna idag. Det skapade NORDUnet nätet 1988, som vid den tiden var det mest avancerade europeiska nätverket för forskning och utbildning.

NORDUnet nätet ger unika möjligheter att skaffa oss kompetens i världsklass i avancerad användning av nätverk för forskning och utbildning. Ytterligare fördelar kan erhållas genom att  utveckla nya tillämpningar som utnyttjar denna högprestandainfrastruktur. Detta förslag till ett Nordunet2 projekt har som mål att utnyttja dessa möjligheter på nordisk basis.

Nordunet2 är inspirerat av det som sker i USA beträffande Internet2 och Next Generation Internet. De amerikanska aktiviteterna har som övergripande målsättning att fortsätta att upprätthålla den höga amerikanska kompetensen i nätverksanvändning och nätverksutveckling. Nordunet2 projektet avser att på motsvarande sätt hålla de nordiska länderna i en tätplats.

Nordunet2 avser att nå sitt mål genom ett antal state-of-the-art projekt och genom ett ordentligt nordiskt samarbete och det avser också att vara motparten för vidare internationell samverkan med liknande initiativ i Europa och i USA.

Målsättningen med Nordunet2 är att behålla och vidareutveckla vår konkurrensförmåga i forskning och utbildning i Norden genom vidareutveckling av datorbaserade samarbetsformer. Resultaten kommer att få positiva effekter på hela det nordiska samhällslivet.

Projekt på nordisk basis kommer till skillnad från renodlade nationella projekt att skapa den kritiska massa som behövs för att kunna konkurrera med andra regioner och större länder och det kommer också att förbättra kunskapsöverföringen till Norden som helhet. Nordiskt samarbete är traditionellt mycket effektivt eftersom vi har fördelen av likartade utbildningssystem, likartad IT utvecklingsnivå, likartad kultur och värdesystem.

Nordunet2 kommer att fokusera sig på forskning och utveckling och kommer att samarbeta med industrin beträffande nätverkstillämpningar och nätverksteknologi och därigenom underlätta teknik- och kunskapsöverföring mellan offentlig sektor och den privata sektorn. Samarbetspartner kommer att finnas bland leverantörer av Internet-tjänster, innehållsleverantörer som universitet och skolor och publika radio- och TV-företag, forskningsbibliotek och deras aktuella projekt som NORDINFO bara för att ge några exempel. Projektet kommer att öka effektiviteten i forsknings- och utbildningsinstitutionerna genom att införa nya sätt för datorstött samarbete.

Konkreta resultat kommer att bestå av innovativa nätbaserade tillämpningar med betoningen mer på slutanvändarbehov än på grundläggande nätverksteknologi. Resultaten kommer att ge Norden en framskjuten plats beträffande användning av avancerade applikationer på höghastighetsnätverk.

Nordunet2 har fyra huvudarbetsområden:

· Distansutbildning och livslångt lärande

· Telemedicin

· Digitala bibliotek

· Infrastrukturtjänster

De tre första arbetsområdena fokuserar sig på nya tillämpningar och nya sätt att använda sig av avancerade höghastighetsnätverk för att erhålla bättre kvalitet, högre effektivitet och nya sätt att arbeta på. Det sista området innehåller såväl nya grundläggande nättjänster som aktiviteter för att motverka den snabba kostnadsökningen för nätverk.

Nordunet2 är ett treårsprojekt. Det föreslås att starta till hösten i år genom att skapa en Styrgrupp och anskaffa en projektledare.

Nordunet2 kommer att arbeta på att identifiera och definiera projekt och samarbetskonstellationer för de fyra områdena.

Nordunet2 kommer att:

· stödja uppstart av dessa projekt genom att sammanföra relevanta personer

· etablera kontakt mellan institutioner, projekt och privata företag

· finansiera möten och resor

· organisera och finansiera konferenser och seminarier

· identifiera relevant expertis i Norden

· finansiera projekt

· finansiera speciella tekniska förbättringar av NORDUnet (men inte traditionella kapacitetsutbyggnader)

· vara centralpunkten för det nordiska mänskliga nätverk som arbetar på de fyra områden som beskrevs ovan

· vara den nordiska motparten för de likartade projekten i resten av Europa och USA

· publicera framsteg och resultat

Det förutses att många projekt kommer att finansieras från annat håll. Nordunet2 kommer, förutom att finansiera projekt, att vara katalysator, att vara koordinator och integrerare och att vara en länk till NORDUnet nätet.

Nordunet2 kommer organisatoriskt att separeras från NORDUnet men behålla täta kontakter. NORDUnet är idag en erkänd och uppskattad leverantör av transporttjänst mellan de nordiska forskningsnäten. NORDUnet ger kostnadseffektiva nätverkstjänster med höga hastigheter och hög tillförlitlighet mellan de nordiska länderna och mellan dem och resten av världen. Här är NORDUnet framgångsrikt och skall fortsätta med detta.

Nordunet2 kommer att förbättra NORDUnet. Nordunet2 kommer att använda NORDUnets nätverkstjänster och kommer att begära nödvändiga nya tjänster av NORDUnet.

Nordunet2 kommer att ledas av en Styrgrupp. Styrgruppens medlemmar kommer att utses av och rapportera till Nordisk Ministerråd. Sambandet med NORDUnet nätverket kommer att försäkras genom att Styrelsen för NORDUnet blir representerad i Styrgruppen. Styrgruppen kommer att anskaffa en projektledare som arbetar på heltid med Nordunet2 och som rapporterar till Styrgruppen. Projektledaren kommer att identifiera och föreslå konkreta projekt för Styrgruppen som därefter fattar beslut. Styrgruppen kommer att kunna utnyttja en rådgivande intressegrupp för Nordunet2. Denna är öppen för alla intresserade.

Nordunet2 kommer att starta projekt från januari 1999 och framåt till och med 2001. Under den tiden kan man förvänta sig att 20-30 projekt genomförs.

Nordunet2 uppskattas kosta 30 MDKK under dessa tre år.

Centrala ‘milestones’ är:

1998: Beslut om Nordunet2 och skapande av organisationen

1999: 4-6 projekt från olika arbetsområden startas

2000: 10 projekt verksamma, det internationella samarbetet i gång

2001: 20-30 projekt verksamma eller avslutad

2. Executive summary

The Nordunet programme, set up in 1985 and financed by the Nordic Council of Ministers, was a major cause for the high Internet penetration in the Nordic countries today. It created the NORDUnet network in 1988, at that time the most advanced network for research and education in Europe.

The NORDUnet network provides a unique opportunity to achieve world class competence in advanced use of networking for research and education. Additional benefits may be obtained by developing new applications that utilise this high-performance infrastructure. The present proposal for a Nordunet2 project has as its goal to obtain these benefits on a Nordic scale.

Nordunet2 is inspired by the recent activities in the USA, Internet2 and Next Generation Internet. The American activities have the overall goal to maintain American leadership in network use and development. The Nordunet2 project will in a similar way keep the Nordic countries in a front position.

Nordunet2 will achieve its goal by its state-of-the-art projects and by its strong Nordic cooperation, and it will be a platform for wider international cooperation with similar initiatives in Europe and in the USA.

The aim of Nordunet2 is to maintain and strengthen our competitive edge in research and education in the Nordic countries by enhanced electronic cooperation. Positive impact on Nordic society as a whole will naturally derive from these results. 

Cooperation projects on a Nordic level, instead of only nationally, will create sufficient critical mass in the Nordic area to allow competition with other regions and larger countries, and it will enhance technology transfer. Nordic cooperation is traditionally very efficient because of the advantages from similar education systems, similar IT development stages, and similar culture and value systems.

Nordunet2 will focus on research and education and will cooperate with private industry in the fields of network applications and network technologies and thus facilitate technology and knowledge transfer between the public and private sector. Cooperating partners will be found in the Internet Service Providers, content providers as universities, schools and public radio and TV, research libraries and their current projects as NORDINFO, just to mention a few. The project will increase the effectiveness of research and educational institutions by employing new ways of electronic cooperation.

Concrete results will consist of innovative networked applications that focus on end user needs more than on basic network technology. The results will give the Nordic area a front position in use of advanced applications on high-performance networks.

Nordunet2 has four charters:

· Distance education and lifelong learning

· Tele Medicine

· Digital libraries

· Infraservices

The first three charters focus on new applications and new ways of using advanced and high speed networks to obtain more quality, better efficiency and new ways of working. The last one comprises both new basic network services to support advanced applications and activities to counteract the rapid increase in networking costs.

Nordunet2 will run for three years. It will start in the autumn this year and will begin by forming a Steering group and appointing a Project leader. 

Nordunet2 will be active in identifying and defining projects and partners related to the four charters. 

Nordunet2 will:

· support start-up of these projects by getting relevant people together

· establish contacts between the institutions, projects and private companies

· fund meetings and travel

· organise and fund conferences and seminars

· identify relevant expertise in the NORDUnet community

· fund projects

· fund special technical upgrades of NORDUnet (but not traditional capacity upgrades)

· be the hub of a Nordic Collaboration of human networks related to the four charters

· be Nordic contact  to similar projects in the rest of Europe and the USA

· publish progress and results

It is anticipated that many of the projects will be funded from other sources. Nordunet2 will, besides funding projects, act as catalyst, be a coordinator and integrator, and be the link to the NORDUnet network. 

Nordunet2 will be organised separately from NORDUnet, but with close relations hereto. NORDUnet today is a renowned provider of connectivity between the research networks in the Nordic countries. NORDUnet provides cost effective network services of high bandwidth and reliability between the Nordic countries and between them and the rest of the world. NORDUnet is successful in doing this and should continue this mission. 

Nordunet2 will be a value addition to NORDUnet. Nordunet2 will use NORDUnet as its network provider and  Nordunet2 will request the necessary services for new applications from NORDUnet.

Nordunet2 will be managed by a Steering Group. The Steering Group members will be nominated by and will report to the Nordic Council of Ministers. Liaison with the NORDUnet network will be assured by representation from the NORDUnet board in the Steering Group. The Steering Group will appoint a full time project leader who will report to the Steering Group. The project leader will identify and propose concrete projects to the Steering Group who will then make the decision. The Steering Group will be advised by a Nordunet2 Interest Group that is open for all interested. 

Nordunet2 will initiate projects from January 1999 and continue throughout 2001. It is expected to carry out at 20 - 30 projects under its framework.

Nordunet2 is estimated to cost 30 MDKK over these three years.

Important milestones are:

1998: 
Approval of  Nordunet2 and setting up the organisation

1999: 
4-6 projects from different charters started

2000:
10 running projects, international cooperation established

2001:
20 – 30 running or finished projects

3. Rationale

Internet is penetrating the society. Internet has become the most important factor in the realisation of the global village and the information society – and our exiting challenge in the next millennium. 

We are now going into the second generation of Internet. The first generation of Internet was characterised by a complicated and complex network serving advanced and technology focused users. Evolution was driven by technology push. With the invention of the Web and the rapid globalisation the Internet became accessible for a much larger forum of users. This has lead to a situation where the demand pulls the technology rather than opposite.

The upcoming second generation of Internet will focus on the use of networks. It will no longer be important and interesting (for the most of us) to concentrate on technology like routers, IP-addresses, routing algorithms and telecommunication. The necessary technology is available, and the providers make it work - although not always at reasonable prices. 

The most important challenge for our society in the coming years is to maximise the benefit of the existing new possibilities; benefits which support organisations and institutions in pursuing their goals to be better and more competitive in their core business areas.

The knowledge, know-how and educational skills are very important factors for the Nordic countries and prerequisites for keeping the Nordic countries at their high level of welfare. With a high welfare and high wages we cannot compete with the rest of the world in all areas. It is therefore important to focus on our strengths and ensure that these stay as world class or become of world class. 

We have in general good education systems and a good research sector. We must keep this high level and provide the tools for making it even better. An efficient and well-developed educational sector can provide us with world class students who are able to maintain and develop enhanced competitiveness and products and services not invented yet.

It is now time to make better use of the existing infrastructure and to facilitate more and better use of electronic cooperation in the North. We should do this on a Nordic level because it will result in more synergy and a critical mass, which has much better chances for success. On an individual country basis we cannot get as much momentum and keep pace as we can as a unity. 

Regional development is growing more important today. Many regions all over the world develop and find new strengths as regions. In the North we have good basis for doing this. We must exploit our unique position in the Nordic Area, and turn our similarities into strengths: 

· common culture values 

· democratic systems

· the same values of life

· similar sizes

· high penetration of information technology - personal computers, Internet use, mobile telephony etc. 

These similarities make it easy to cooperate and get understanding without big effort in bringing different cultures and values together. 

Although the Nordic languages are different, most people speak a common language, and with the uniformity of culture and background it is feasible to develop and use educational material on  the Nordic scale. The American dominance in the IT field has left little room for handling languages with wider alphabets. The Nordic area therefore has a common interest in developing information services with our alphabets genuinely integrated.  

NORDUnet has already shown us how much we can benefit from the Nordic ease of cooperation. It has given us a front position in electronic networks, a significant influence on the European network scene and made us renown in USA.

Nordunet2 is an important step to maintain our front position and enhance it. Nordunet2 will provide means which can make our universities and research institutions more effective, produce better candidates and enhance the Nordic competitiveness in a more globalised  environment.

Nordic academic networking is on a very advanced level. We have up to now succeeded to match our user’s need for bandwidth capacity and services. This doesn’t mean that we can lean backwards and relax. On the contrary we shall continue to work to fulfil the needs our users will have even in the future. The activities we are going to propose for Nordunet2 are really state-of-the-art activities where we will press our vendors to deliver to us the equipment and software we need as soon as it is available. Some solutions we may have to design and implement ourselves.

State-of-the-art problems that Nordunet2 will address include:

· Quality of Service. Different applications will have different needs regarding capacity, delivery safety, delay etc. It must be possible for applications to ask for certain properties and for the network to deliver accordingly.

· Network security. The network and the application need to work together to give the users the security they need.

· Computer supported video conferencing need to have a user sending to a number of recipients. The load on the network can be reduced if multicasting is used. Therefore it needs to be developed and implemented.

· User mobility forces the network to keep track of nodes which are relocated to other places and ensure that the traffic will arrive there in a timely fashion.

The results of Nordunet2 will enhance the Nordic leadership in use of advanced and cross border high capacity networking, and be an important platform for our societies to gain more influence on the global development of the information society. They will secure the North to be visible on the global information map with influence and knowledge, and they will support Nordic industries to get their part of business in advanced networking and information management.

4. Other Initiatives

4.1 Nordic initiatives

All Nordic countries have built national academic networks founding the Internet age in our part of the world. This development was in advance of most other countries in Europe and only lagged one or two years behind the United States. 

The national research networks are briefly described in the following. 

Denmark

Denmark has two national networks serving the educational and the research sector. The government is focusing on the importance of Internet for the Research and educational sector and therefore the initiatives are relatively ambitious.

The Danish Research Net, DAREnet, serves the universities and the research institutions in Denmark. DAREnet is an expansion and continuation of the former DENet. DAREnet is mainly financed by the Ministry of Research and IT with some contribution by the user institutions. In 1998 20% of the total costs are paid by the institutions.

The educational network, Sektornet, serves the rest of the educational sector in Denmark from primary schools through gymnasiums to vocational and technical schools.

Finland

FUNET (Finnish University and Research Network) is a network for universities, polytechnics, and public research institutions. 

FUNET is financed partly by the member institutions. During the last years with rapid growth the government has provided more than 50% of the funding.

Iceland

INTIS (Internet Iceland Inc) is operates the national network ISnet for research, education and commercial use. INTIS is a limited company mainly owned by the university and research and government institutions. 

INTIS does not receive state funding, the users pay all costs. Due to the size of Iceland it is necessary for the research and general-purpose networking to cooperate.

Norway

UNINETT is the Norwegian national data network for research and higher education. UNINETT was established in 1987 as a national project and was in 1993 reorganised into a limited company fully owned by the Church-, Education and Research Ministry.

Norwegian universities, higher education institutions, research institutions and some non-commercial education use UNINETT.

Financing of UNINETT is partly from the ministry and partly from the user institutions.

Sweden

SUNET (Swedish University Network) is the Swedish University Network for research end higher education. It is formally owned by Högskoleverket, but has its own management control. The government is in 1997-1998 making a big investment to strengthen SUNET as a network and to implement net services to neighbouring areas such as the culture sector, the municipality libraries and public museums.

The network is financed directly by Ministry of Education.

NORDUnet

NORDUnet was started as a Nordic project financed by the Nordic Council of Ministers in the years 1985-1991 with 15,7 MSEK. This resulted in development of cross border networking and in 1988 the Nordic data network, NORDUnet, was realised. NORDUnet capacity has since grown with a factor of two thousand due to user demands.

The national research networks finance NORDUnet. Today it is a limited company NORDUnet A/S owned by the Nordic governments or their representatives.

The initial financing from the Nordic Council of Ministers was a very important factor in the rapid evolution which took place in the research and academic sectors and it has paid well off. NORDUnet is a broad collaborative forum for the national research networks with activities like knowledge sharing, high level conferences, discussion forums and a physical data network cross all borders in the North with outstanding quality and capacity. 

Furthermore the ability and willingness to cooperate has been another important factor in the development. Similar problems in the Nordic countries has been solved by cooperation and by Inter-Nordic support from the best qualified people regardless of nationality. Instead of competition between the national research networks they have been able to stand together as one entity and are considered as one unity, NORDUnet, on the international networking scene. 

This has led to a very high IT-competence in the Nordic countries and a high degree of IT and network-deployment in many different areas especially in the university area.

4.2 Non Nordic initiatives

The Internet technologies were invented in the United States by military and public research and universities. Most of the following development took place in the United States, with a notable exception of the Web-technology that was invented at the European research institution CERN.

With the growth of the commercial Internet in the USA the government decided in 1995 that it was no longer a government task to operate Internet services for the universities. It therefore terminated its support to the American research Internet backbone, NSFnet, and handed it over to the commercial operators. Network funding was instead given directly to the universities to allow them to buy Internet services from commercial providers.

After two years it became evident that this was not a satisfactory situation for the universities. The universities had to compete for bandwidth with private companies and consumers, the advanced services and high bandwidth they needed were neither available nor affordable, due to demands from other users and the commercial providers' focus on the fast growing consumer market. The universities also noticed a decline of their involvement and leadership in development of new network services because of the lacking network resources. They were therefore concerned not only about the current services, but also about the prospect of a future Internet that was not well suited to serve research and education.   

The American universities and government have consequently joined forces to assure continued development of network services and they have created the Next Generation Internet, NGI, and Internet2 initiatives. The main goal of these initiatives is to try to repeat the first cycle of Internet development that took place in universities and research and gave today's general Internet services. The results of the activities will then become the general Internet services of the next century.

The American initiatives have generated reactions throughout the world, in Canada, in Japan and also in Europe. A couple of German research institutes already have active network collaboration with American research. (In the Nordic area Paralleldatorcentrum at Kungliga tekniska Högskolan in Stockholm is active).

On the European scale the European Commission is considering a European action, and it is expected that network research and development will have a prominent place in the Fifth Framework programme. Nordunet2 will be a good platform for assuring Nordic participation in the programme.

During  the Fourth framework programme the EC has supported networking for research as well as network development activities, also with Nordic participation. A notable example is the NICE project that produced distance education technology. Another is the JAMES network that was used for one-time-off European communications experiments. JAMES was built and operated by the European telecommunications operators but unfortunately came to an end when the EC subsidies ended.

5. The Nordunet2 project

Nordunet2 is a framework for networked applications. The name is inspired by Internet2 and it will include some of the elements from Internet2 and the NGI initiative, but the Nordunet2 project will focus on the Nordic collaboration and from there be a platform for wider international collaboration.

Nordunet2 is a framework for a set of projects with the following common denominators:

· use of advanced and high capacity networking

· enhanced Nordic collaboration and synergy

· cooperation with Internet2 and similar European initiatives

· more effective and productive organisations

· cooperation in the academic sector, the research sector and the commercial sector and between these sectors. Focus on projects with root in the public sector but collaboration with private companies, IT-companies, telecom operators etc.

· individual projects with financing from various sources. 

· knowledge sharing and sharing of experience between projects

· public announcement of milestones and results

· common frame for co-ordination

Nordunet2 will:

· establish human networks

· find, identify and create project ideas

· find relevant partners for project ideas 

· get project participants together by financing meetings, travels and virtual debate forums 

· establish cooperation with similar activities outside the Nordic area and ensure knowledge transfer 

· be the link to NORDUnet and help introduce new services

· partly fund projects under Nordunet2

· fund needed special technical upgrades (but not normal capacity upgrades) on the NORDUnet network when needed for Nordunet2 projects

To support the projects under Nordunet2 a set of seminars/workshops will be arranged, with participants from the projects and by invitation to major academic information technology service providers (computer services) and relevant industry. These seminars will identify and plan the underlying service structures and technologies to provide a general multimedia service infrastructure. The aim should be towards an easy to use, openly accessible (with due regard to security constraints and special requirements) service, usable over a wide range of activities.

The NORDUnet network will provide the connectivity. It will focus on a production network for research and education with priority on stability, reliability and high capacity. NORDUnet will implement new services to support Nordunet2 applications when they are stable enough to run in an operational environment. Nordunet2 will fund some of these upgrades.

It is anticipated that NORDUnet and the national research networks can provide most of the needed technical services for Nordunet2 to support implementation of new applications. 

Nordunet2 will however ask for services not ready for implementation in a production network. These services will be deployed on regional testbeds in cooperation with vendors and tele operators or they might be embedded in the operational NORDUnet services. NORDUnet has experience in cooperating with operators on the experimental level, and it is expected it will be possible to set up projects, where operators will provide test facilities for basic technologies.

Nordunet2 will liase with the American NGI/Internet2 and similar European initiatives. Nordunet2 will ensure knowledge transfer to the Nordic countries and Nordunet2 will work for setting up a connection between the NORDUnet network and the Internet2 backbone. 

Nordunet2 will start in August 1998, run for three years and - depending on successful evaluation - continue for another three years. A project plan is found in chapter 6.

Nordunet2 will focus on four charters:

· Distance education and lifelong learning

· Tele Medicine

· Digital libraries

· Infraservices

The first three charters focus on end-user aspects and applications; the fourth is a layer between the physical network and the applications, a layer, which will provide new and needed services for new applications. 

The four charters are proposed as primary focus areas for Nordunet2 whereas other charters can be considered. 

The proposed charters are based on existing national plans in the Nordic countries. However, the Nordic countries are small and expertise is not abundant so joining forces on a Nordic level is necessary to keep up with the large countries. The Nordunet2 project will create synergy between the Nordic national activities and thereby substantially increase their value.

Visions, ideas and relevant ongoing projects are described for each charter in the following.

5.1 Charter 1, Distance education and lifelong learning

Education is the core business of the University and the prime responsibility given to it by society. Therefore, the university part of the next generation Nordic Internet Initiative, Nordunet2, will have improved quality and availability of education as its first goal.

All the Nordic countries have done much research on distributed education, both on a technical and pedagogical level. Several (pilot) applications exist locally or between a few collaborative partner. However, a cross Nordic infrastructure for collaboration and education does not exist.  

Within multimedia research, there are several research initiatives at national levels in the Nordic countries. In order to get synergy out of these projects; it is proposed to establish a Nordic research school in this area.  To facilitate the operation of such a Nordic research school in a cost-effective way, the school will explore the use of advanced technology. The technology should be used to facilitate collaboration and distributed education.  In addition, the infrastructure is needed to explore the development of new, innovative multimedia applications, which are themes in the existing research projects. 

Vision

The advances in multimedia networking and the phenomenal growth of the Internet has dramatically improved the opportunities of progress in this area. A new approach, called "Net Based Learning", can now be deployed:

· Full participation in courses can now take place independent of geographic location of students and teachers. Large scale use of multicasting based tools allows students to follow lectures by audio, video, and interactive presentation material conveyed by distributed whiteboards and synchronized Web-pages. A rich variety of additional collaboration tools will be in use, like chat and question/-answer channels, floor control, voting, and participant status reporters. Lectures, groupwork and seminar events will be recorded and be possible to replay, search, and annotate according to any pattern. All will be fully interactive and symmetric. All will be possible to do from any modern Internet connected PC or workstation.

· The Internet potential as a learning material resource will be activated, and a growing part of lecturing and course material will be assembled by referencing material world wide. Internet information search and assimilation will be a growing part of all courses.

· The liberation of education and learning from the limitations of the Lecturing auditorium and classroom will naturally increase the contacts with working society. University courses and seminars will now be possible to follow from companies and high schools, from homes and from public sector. Nordunet2 will open the university gates to a new and larger audience.

The realization of this vision is the Charter of the Distance and lifelong education.

The goal for the charter is to establish an advanced infrastructure for collaboration and distributed education across the Nordic countries. The projects should be "show rooms" for the use of advanced infrastructure in an educational setting, showing other universities and the industry how new technology can be used in an innovative way. The advanced infrastructure will challenge the underlying network infrastructure and give directions to where this research should go. 

Approach

The projects should take advantage of the pilot applications and experiences already gained at the involved institutions. 

First step: Based on existing (pilot) applications, expertise and experience, a project will develop a recommendation for an open common collaboration and distributed education platform. This platform should be tested between some collaborative partners before being proposed at a Nordic level.  

Next steps: As new (pilot) applications and mature hardware is being developed, the platform should be extended with these facilities so that it will always be technologically in front. Developments both in the Nordic countries and internationally should continuously be considered. In order to achieve these extensions, openness is an important factor.  

The collaboration infrastructure will put strong requirements to how the next generation network (services) should be developed. Therefore, it will be important to have strong relations to those Nordunet2 projects that are concerned with network research. 

To achieve this vision, a number of tasks must be addressed:

· Raw bandwidth is important, but far from the only issue. Since Internet is inherently heterogeneous, it is important to identify and eliminate specific bottlenecks, and to ensure wide penetration all the way to the final user. The latter includes issues like campus networks extending all the way to the student apartment and user homes.

· The quality of bandwidth is as important as its volume. It is essential that multicasting, and reliable multicasting, is deployed everywhere. Use of resource reservation protocols, such as RSVP and alternatives, is part of this agenda. 

· Deployment of application software is a key factor. Tools exploiting the multicast network to provide the services envisioned above. 

· Contents and actual use is finally the most important issue. A transformation of courses to a form suitable for Net Based Learning must take place, and the courses must be given regularly with distributed participation. However, production of contents is a very comprehensive undertaking and is outside the scope of Nordunet2 proper. It must be done by the universities themselves as they have the knowledge, experience and resources. 

· Courses and education and have significant value and may be copyrighted. It is important to introduce security mechanisms to ensure that only authorized persons have access to the courses. Security is also a prerequisite for treating sensitive information and for private discussions.

· When students fill a classroom the technology must work. Just small breakouts can disturb the course seriously. It can lead to very unpleasant situations for teachers, when the tools does not function and it will in all cases waste time for everybody. Reliability in networks and applications is crucial to success.

Given that this vision is realized, it is easy to show that large investments are motivated even from a rigid business point of view. Scarce specialist resources will be utilized much better and a significantly more rational distribution of work will take place. 
Scandinavian students would get a wider choice of courses of higher quality.

A true market of "knowledge" will emerge, which furthermore extends beyond the university context into industry, public sector, and the private home. 

This charter will have strong relationships to the charter about Digital Libraries.
Initial Existing Results

An example of a net based learning project is the Education Direct Project
 in Norrbotton in Sweden, http://www.cdt.luth.se/utbildning.direkt/
, which uses the "mStar" tool suite, (http://www.cdt.luth.se/mstar/). 
In Denmark, a project called “Distributed Multimedia” has just started up in the context of CITs (Danish National Center for IT research) InterMedia initiative and the Danish Research Councils. One part of this project will focus on Distributed Education. The project involves mainly researchers from Aarhus University and Danish Technical University in Copenhagen.  

5.2 Charter 2, Tele medicine

Research and Development within tele medicine is basically aimed at two goals:  

1.  Using telecommunication to deliver (centralized and scarce) medical specialist's services to the public, independent of geographical location, via established (local) primary health care institutions.

2.  To establish and support medical expertise-specific networks for quality assurance purposes (such as "second opinion" and "methodology calibration"), for direct exchange of operational services, and for research cooperation.

Technically, these two goals are aspects of developing and establishing "tele medical services", and are both politically and economically motivated, at the institutional and national level.

The geography and the health care organizational-, linguistic-, and cultural- likeness of the Nordic nations, makes the Nordic area extremely well suited for experimental and operational pilots within tele medical services.  There is today an extensive inter-Nordic exchange of personnel and expertise within health care, and it is a natural step to support and encourage such initiatives with advanced telematics development.

The success of tele medical service development strongly relies on close cooperation between the technical and the clinical environments.  Following the initial technology development phase but before the tele medical service becomes operational and integrated into the organizational (and thereby economical) systems, there is typically a period of up to two years of running an experimental service, treating a considerable number of factual medical cases.  The experimental service period is characterized by medicine-technical validation and improvements iterations, involving the technical and clinical environments.

Especially applications for the support of expertise-specific networks require advanced, quality assured, multi-media conferencing technology, which in turn relies on high capacity and high service-level telecommunication networks.  This category of communication networks is often (and usually) technically and economically out of reach for individual tele medical service R&D projects.

Nordunet2 will play an important role in Nordic Tele medicine primarily by providing high capacity, Quality-Of-Service based "test-bed" network infrastructure for tele medicine projects in the experimental service phase, (for example involving Nordic university clinics).  Secondarily, as a platform for exchange of technology and know-how between technical institutions, involved in advanced telecommunication application development, in the Nordic countries.

The products of tele medicine R&D can be described as follows: 

An operational tele medical service is an important product for the society in general and for the individual patient. This is important both in terms of health care politics:

· accessibility of comparably qualified services independent of geography

· quality assurance and knowledge maintenance of health care professionals

and in terms of economical savings:

· in transport cost for patients and experts

· patient days spent away from work

· administration of "touring" health care professionals

· etc.

The development of tele medical services offers several opportunities for the information and communication technology industry, to commercialize technical products aimed at one of the biggest and most globally homogenous markets for ICT products.

As examples of running and planned projects in these areas, the following could be mentioned.

Running projects

Nordic Urology network is established and has been active for a few years.  The experiences are very positive, and the network has become very visible to other expert groups. Technical support is mainly distributed lectures, based on rather primitive but effective technology (distributing text and image documents supported by telephone conferences).

Running/planned projects
National Norwegian pathology network is under establishment.  Among the motivations are the positive experience from the Urology network, the new regulations that require a peer's second opinion on pathological diagnoses, history of "calibration meetings" for exchange of knowledge and examples of diagnostic conclusion, etc.  Examples of technology required to support the network by tele medical services, are real time conferencing systems with functions for (specialized) image-processing and diagnosis help-tools, graphical/textual image annotations, audio communication, play-back of digital video recordings, and real-time source high-quality video accompanied by remote control of a microscope platform.  The NorTelemed
 project is working towards technical solutions for the Norwegian pathology network.

There exists a Nordic Tele-pathology Group, through cooperation between the national pathologist organizations, and the prospect of establishing a tele medicine supported Nordic Pathology Network seems promising.

Planned projects

Between 2.5 and 3 percent of the population in the Nordic countries have diabetes.  There is a documented requirement for yearly control of these patients, regarding eye disease.  There is an initiative to establish a Nordic Screening Center to deliver a specialized diagnostic service, based on digital "fundus" images, to health care institutions in the Nordic countries.

Project ideas

In the future (in a 3 - 5 year perspective) tele medical services will include Tele-presence applications, for remote examination and operation of patients.  Tele-presence, in this context, involves conferencing systems communicating divers media such as medical curves, images and several simultaneous video streams, combined with remote control of medical probes and terminals.  In addition to the "well-known" problems regarding high-quality and reliable multimedia conferencing systems, the aspect of presentation technology and workspace modeling will become increasingly important.  The ultimate solutions may be based on "Virtual Reality" techniques, and would present a remote emulation of the actual on-site working environment.

5.3 Charter 3, Digital libraries

Every day we get access to more and more information material (news-groups, video-archives, full text databases, books, maps, bibliographic data, robot-generated WEB-databases, etc) from more and more places. It all comes directly to our desks via the network. Taken together it constitutes an ever growing and complex vast information landscape. Users need help in order to sort out the relevant information, and transfer that into knowledge.

Organizing, indexing, archiving and providing access to these different classes of material becomes a major task. One of the key concepts in this respect is meta-data.

Many digital library applications do not require new exotic functions or substantially higher bandwidth per se. On the other hand the ever increasing use of the information, alone requires higher bandwidth, and for some types of information (full-text articles and video archives comes to mind) there is already a shortage of bandwidth that hampers full deployment. Add to this the fact that some of the new applications will require higher bandwidths to function properly, for example large distributed databases with decentra-lized updating or highly interactive graphic user interfaces.

However these applications do need to run in an extremely reliable infrastructure (users will complain even for very short disruptions of service). And since much of the material is commercial, the applications need to rely on a secure infrastructure with good functions for access control and payment.

Many of the services within a digital library can very well be distributed across a consortium of libraries, a region (like Øresund) or several countries (like the Nordic countries). By doing so the cost of creating and maintaining the services can be shared, resulting in lower individual costs and a much better service.

Also some activities that requires information services, like distance education and virtual universities, is by their very nature distributed, and could therefore benefit from a joint, distributed library service.

Information retrieval

Information visualization together with new ways of organizing, navigating and comprehending large complex information spaces is a key to allow efficient utilization of the entire information landscape that is becoming available. On the user level there is a need to provide unified access to "all" information (FTP-archives, WEB-databases, OPACS, journal article full-text archives, museum information, GIS-systems, various national archives, distance education archives, etc) in a one-stop-shop environment.

Artificial Intelligence is a developing technology, which slowly is reaching a mature state that makes it a realistic tool within information retrieval. ANN
, fuzzy logic etc has until now mostly been used on digital and/or graphical material. Handling semantically based data (text, bibliographic data, etc) is still an open area within AI, and experiments with these technologies will no doubt improve the efforts towards transforming information into knowledge.

Creating joint, distributed services with in a consortium of libraries (or even on a Nordic scale) have advantages at several levels:

· By getting license agreements for the entire consortium lower prices can be negotiated and licenses can cover a larger proportion of the publishers content (i.e.  the license agreement for Academic Press cover both Sweden and Denmark).

· The process of negotiating the license agreement is very demanding and if this can be done collectively much is be gained for the single member.

· Implementing a distributed service with redundancy control provides a reliable around-the-clock service. By physically distributing some data, and replicate/-mirror some data the reliability and accessibility is further increased.

These kinds of systems are best designed in cooperation between information retrieval experts and network experts, (e.g. DUCK/DUCKPOND
).

Meta-data projects are a key concept to enhance findability of information. Coordinating and integrating meta-data activities across the Nordic countries would have a dramatic effect on improving information retrieval efficiency across different domains. Relevant initiatives include Nordic Meta-data Project
, Nordic Web Index
 and URN
 delivery and resolution infrastructure (Finland and Sweden have already started on this).

To share the effort to produce subject specific, quality assessed resource collections (SBIG
) would seem almost too obvious a candidate not to be mentioned. One of the best examples here is EELS
 produced by the technical libraries in Sweden.

An important organisation in the digital library arena is NORDINFO (The Nordic Council for Scientific Information) who plays a central role promoting Nordic cooperation within the field of scientific information and documentation. NORDINFO have supported the establishment of three NordELIB centers of excellence
, and supports a number of digital library projects, for example Nordic Web Index and the Nordic Meta-data Project.

5.4 Charter 4, Infraservices

Traditionally network matters have been divided into two main parts, the network technology and the application technology. Today there are a number of challenges where these two parts meet, in the infraservices area (dubbed middle ware in the Internet2 initiative). A number of network components, most traditionally regarded as applications, are necessary for building advanced network applications. Examples are:

· Domain Name Service

· Proxies

          + filtering

          + security

          + upgrading/downgrading to clients capabilities

· Public Key Infrastructures

· Wide Area Service Location

· Directory Services

· Multicast

· Quality of Services (QoS) infrastructure

· Mobile networking

· Multimedia Services

These concepts will be further elaborated in the following.

End user applications require these services in the infrastructure to function properly, hence the name infraservices.

The cost of networking is increasing rapidly. Therefore it is appropriate to also work to find methods to press down the rapidly increasing cost of NORDUnet.

Motivation

Infraservices needs to be implemented into the network, and at the institutional level in each university. Universities and their users, faculty, staff and students, have a need for these underlying services in order to achieve security, sharing of information, locating information (students are mobile and typically do not have one single working place) and filtering information. Internet does not provide knowledge, but is an efficient way of sharing information.

Internet applications are starting to build superstructures on top of the network topology, the early services to do this is DNS and Net-News. Such services form the main development of the network in the years to come. These infraservices (or middle ware) will make upgrades easier, since upgrades does not need to be implemented at each client, but can be integrated into the infra-servers. 

Security

Today the general known way of securing the Internet and its users is strong cryptography.

Implementing strong cryptography in services requires building public key infrastructures (PKI). Such services have been established, but both technology lag and restrictions on use of cryptography (notably the export restrictions in USA) hamper the integration into services.

Filtering

· information

          + finding wanted information

          + avoiding unwanted information

· access restrictions

· translation (of services and capabilities, not languages)

· speed, buffers and mirrors of information

Finding

Directory services are needed in universities and research environments, to enable users to find each other and provide contact information.

The mobility of students (entering and leaving places and courses) and faculty enhances this need.

Directory services needs to be integrated with the rest of society, an example of this is the Swedish TISDAG
 project. Updates of information must be integrated into the student administrative systems and other administrative systems.

Services

Finding local services on the Internet like printers, Web servers and local library services is possible without major technology improvement. Wide area service location is a much harder problem, where technology improvement is needed. Academic communities are open communities, and this makes the service location problem different from what is found in large companies with controlled environments.

Language issues make the Nordic context different from the American, as support for multi language and Nordic character sets is needed (finding information about Åland without using the letter Å is rather hard).

Quality of service is vital for certain distance education applications, and the service location must provide information about quality.

Mobile communication has a very high penetration in the Nordic countries. Though it is primarily mobile telephony. Mobile Internet and mobile services concentrating on being on-line always and everywhere give interesting new opportunities.

Multimedia services

In many of the potential projects under Nordunet2 charters there is a need for a general underlying technology which covers the use of adequate capacity networking. This is the need to both present and communicate information over all available media, from the traditional written form (file transfer, e-mail, classic Web etc.) to picture and sound, to animated film and video through tele presence with linked workspaces, linked classrooms and conferences. This general technology is the underlying space for shared work, tele working and diagnosing (and thus tele medicine), distance lecturing and education, digital libraries (which again are a crucial resource in any form of education).

A major challenge is to work the technologies into an operable service, which should be general in scope. Most efforts are so far more in the form of pilots, special solutions for the immediate goal. A typical case is the lack of a general service for on-screen videoconferencing over the net (where Cu-See-Me is the closest technology to a service).

Pressing down the rapid increase of networking cost

The cost for the NORDUnet network is rapidly increasing as it is for all networks. The number of users increase, each one is using the network applications more than before, each network application uses more communication bandwidth etc. Besides making the users more efficient all these factors multiply together to rapidly increase the communication volume and the costs also. Nordunet2 will contain activities aiming at reducing the cost increase like:

· Information caching. It is important that file servers in the Nordic area can continue to contain relevant and well managed contents to avoid unnecessary international traffic. Web-caching is a different activity along the same idea.

· Bandwidth management. The ability to meter out bandwidth according to the Quality of Service needs of the applications will improve the overall service value of a given amount of bandwidth. If bandwidth may be dynamically reserved for real time applications then other services, like passive Web browsing, may take up what is left over without dramatic reduction of their service quality.

· Innovative, cost reducing communication solutions. This is an area where NORDUnet A/S has been working for a long period of time and the recent capacity expansion while costs were reduced for the connection Denmark - Sweden is a good example. NORDUnet will continue to be responsible for these activities but Nordunet2 will contribute when technical studies are needed.

· Changing traffic patterns. An possible idea is to try to move some traffic to “night hours” in order to reduce busy hour traffic. This is to a large extent an unexplored idea. Which type of traffic can be moved? Will it reduce busy hour traffic? What does “night hours” really mean?

· Traffic compression. For expensive connections it may be worthwhile to try traffic compression in order to reduce the bandwidth need.

5.5 Cooperating partners

Even if academic networking often is pioneering in network technology and sometimes even in network application there are interesting - and interested - partners around. Nordunet2 has involved external partners already in the planning phase as can be seen in Appendix B and the intention is to continue to cooperate with those that themselves have contributions bring and to help to disseminate knowledge to those that can take advantage of that.

In Distance education and lifelong learning the universities are obvious partners both in the technology development and in the contents area. Other relevant partners can be found in the ordinary school system. In many of the Nordic countries the public Radio/TV have part of their organisations working with public information and education. These are obvious partner candidates.

In Telemedicine major hospitals and public healthcare organisations are the obvious partners.

Digital libraries is an area where major research libraries already are involved in the planning together with their current important activities as NORDINFO, just as an example.

In the Infraservices area there are many obvious cooperation partners. One group is the Internet Service Providers (ISP) which have a genuine interest in the development and improvement work Nordunet2 will do and which will end up as new or improved services in the NORDUnet network. It is well known that when the academic networks have started to offer and use some new services there will be a demand on the ISPs to offer it also to their customers. In order to implement the new or improved services there must be work done on equipment and software. The communication equipment and software industries in the Nordic countries are the partners here.

All these partner candidates will be invited to contribute to Nordunet2 and take part in the activities. The result will be improved competing power for the Nordic contents and communication industry.  

6. Nordunet2 organisation

The overall responsibility for the Nordunet2 project will be given to a Steering group to be nominated by Nordic Council of Ministers. The Steering group will report to the Nordic Council of Ministers in all matters regarding to project. It will administer the project funds and submit yearly reports and plans to the Nordic Council of Ministers. The Board of NORDUnet A/S will propose candidates for the Steering group to the Nordic Council of Ministers. 

The day to day running of the project will be carried out by a full time Project leader to be employed by the Steering Group and paid by the project. NORDUnet A/S may host the office of the project leader and provide the legal framework for the employment. The Project leader will mark the real start of the project by making concrete and specific activity plans based on the outlines in this proposal.

The Nordunet2 project will operate independently of NORDUnet A/S, but co-ordination will be assured by representation of the NORDUnet A/S board in the Steering group. 

The Steering group will take input and advice from a broadly based Nordunet2 Interest group. The Interest group is an open forum that will do most of its business via electronic communication. It will meet physically only once per year to discuss and review Nordunet2's results and plans.

6.1 Steering group

The Steering group consists of 7 persons. Criteria for designation will be:

· Professional knowledge and experience in either use of advanced networks or professional knowledge and experience in advanced network technology

· The Steering group should represent different areas of interest

· Most members should be from the academic or the research sector

· All Nordic countries should be represented

· One member represents the Nordic Council of Ministers

· Representation from the NORDUnet board

The Steering group reports to the Nordic Council of Ministers. Its responsibilities are:

· Decisions on principal and strategic matters

· Decision on project participation

· Control of project progress

· Control of project economy

· Employ the Project leader

6.2 Project leader

The project leader will report to the Steering group. The Project leader’s responsibility is to:

· Propose relevant projects

· Find and evaluate (on an initial basis) relevant projects/ideas

· Find and evaluate relevant persons and organisations (project participants) including private companies

· Initiate creation of collaborative groups which can run projects

· Initiate projects

· Co-ordinate and disseminate information about projects

· Inform the national research networks about progress and project requirements

· Build bridges between the different sectors and make contacts

· Make proposals and reports to the Steering group

· Be secretary for the Steering group

· Be secretary for the Interest group

· Carry out project administration.

The project leader's first task is to convert the general outline proposals in this proposal into concrete projects. The Project leader will spend a significant part of her time in dialogue with the project partners. The Project leader should have international experience and a good knowledge of the relevant academic and research sectors in the Nordic countries. 

6.3 Nordunet2 interest group

Key persons from the academic, the research and the industry sector and from all involved countries will form the Nordunet2 interest group. The group will use electronic media for working and will meet physically once per year. The interest group is open for everybody. The forum that has contributed to this document (listed in appendix B) will be the starting point, and it is expected that it will grow quickly through recommendations and through appointments. 

The Nordunet2 interest group is free to give its opinion on Nordunet2 matters and an open discussion- and announcement list will be used. The Nordunet2 interest group will have an active role in identifying and proposing relevant projects.

7. Project plan

Spring 1998
Acceptance on Nordunet2 from Nordic Council of Ministers



August 1998
Finding and proposing relevant persons for the Steering group. The Nordic Council of Ministers will nominate the members of the Steering group based on proposals by the board of NORDUnet. 

Once the Steering group has been settled it will work independently of the NORDUnet board. The NORDUnet board will currently be given status reports to secure co-ordination with other NORDUnet initiatives.



3rd quarter 1998
Hiring the Project leader.

Initiation of project identification. 

Announcing the project and building up a Nordunet2 information infrastructure to spread and get information. E-mail lists, web-server, press coverage etc.



4th quarter 1998
Steering group starts working. First negotiations with relevant projects. Agreement on 4-6 projects. 

The information infrastructure is working; Web server is running, listserver is running, other relevant media are running.



1st quarter 1999 
Initiating 4-6 projects.



2nd quarter 1999
Cooperation between Nordunet2 and Internet2 has been agreed.



3rd quarter 1999


First project results announced. Negotiations or initiation of 15 projects.  Cooperation with Internet2 is going on.



1st quarter 2000
At least 10 running projects.



1st quarter 2001 
At least 20 projects, some may be ended.



4th quarter 2001


At least 30 projects have been incorporated in Nordunet2 and the majority has reported results, findings and experiences.



Current tasks

Projects will every six months report progress and results and Nordunet2 will concurrently publish them.

The Steering group will in the start meet every second month, and in a later phase meet quarterly or when needed.

Every year, the Nordunet2 project will make a progress report for the Nordic Council of Ministers.

8. Budget

It is estimated that the cost of the central Nordunet2 activities will be 30 MDKK distributed over 3 years. These costs will cover:

Activity


% of total sum

All co-ordination activities and expenses for running Nordunet2 as a framework including the virtual infrastructure for publishing results and establishing a virtual debate forum. 


15 % 

Supporting projects in the initial phase by setting up meetings, fund travel expenses and meeting costs. 


20 %

Support initiation of projects or demonstration experiments 


15 %

Support for technical explorations, development and tests for the network


30 %

Finance technical upgrades of NORDUnet in order to provide new services. 


20 %

Within the proposed 10 MDKK/year frame budget the Steering group will make an annual plan with details of the proposed projects and their costs. 

NORDUnet strongly believes that Nordunet2 will repeat the success of the earlier NORDUnet programme. 

NORDUnet is therefore proposing the Nordic Council of Ministers to start Nordunet2 and to finance Nordunet2.

Appendix A.  Document history

A project group under NORDUnet has edited the document. The project group has been cooperating with a virtual working forum with thirty selected persons from Sweden, Finland, Norway, Island and Denmark. Participants have been invited through their professional interest in advanced networking and/or professional use of networking. Participants have represented the educational, the research and the commercial sector; the list is attached in appendix B.

Discussions have been going on in electronic form and a grand meeting where a large part of the group has met face to face to share ideas.

The project group has afterwards edited the ideas and inputs into this proposal.

The project group consists of:

· Sven Tafvelin, Professor, Chalmers Tekniska Högskole

· Peter Villemoes, Director, NORDUnet

· Bjørn Mose, Consultant, Fischer & Lorenz

· Allan Jensen, Partner, Fischer & Lorenz

Appendix B.  Contributors

A long list of persons from the NORDUnet community has contributed to this document. This lists documents all the participants in alphabetical order in the virtual debate forum, which have been used as a brainstorming and idea forum. 

Bertil Andersson, Midthogskolan, Sweden

Anders Ardö, Head of Development, Danish Technical Knowledge Center, Denmark

Rainer Berling, Managing Director, Swedish Inst. of Computer Science, Sweden

Tor Bloch, Director of research, UNI-C, Denmark

Kjell Åge Bringsrud, Ass. Professor, University of Oslo, Norway

Birte Christensen-Dalsgaard, Head of Research, UNI-C, Denmark

B. Svante Eriksson, Principal Syst, MB/EUR, Sweden

Sten Hellstrom, Professor, University of Umeå, Sweden

Allan Jensen, Partner, Fischer & Lorenz, Denmark

Gudmundur Jokulsson, Research Manager., NORUT IT, Norway

Helgi Jönsson, Managing Director, Internet Iceland, Iceland

Tore Solvar Karlsen, Research Scientist, Norwegian Computing Center, Norway

Tuomo Karhapaa, Network Manager, Otaverkko Oy, Finland

Petter Kongshaug, Managing Director, UNINETT, Norway

Hilde Lovett, Director multimedia, The Danish National Center for IT Research, Denmark

Olav Lysne, Associate Professor, University of Oslo, Dep. of Informat., Norway

Ingrid Melve, Communication Service Manager, UNINETT, Norway

Bjørn Mose, Consultant, Fischer & Lorenz, Denmark

Lars Nilsander, System Manager, Swedish Institute of Computer Science, Sweden

Rolf Nordhagen, Professor, University of Oslo, Dep. of Informatics, Norway

Steen Pedersen, Assoc. Professor, Dep. of Information Technology, Denmark

Stephen Pink, Professor, Comp. Com., Luleå University of Technology, Sweden

Stellan Ranebo, Executive Secretary, Swedish Committee for European Schoolnet, Swedish  Ministry of Education

Dick Schefström, PhD Manager, University of Luleå, Sweden

Markus Sadeniemi, Director, Finnish University and Research Network, Finland

Jan P. Sørensen, Network consultant, University of Copenhagen, Denmark

Sven Tafvelin, Professor, Chalmers Tekniska Högskole, Sweden

Peter Villemoes, Director, NORDUnet, Denmark

Hans Wallberg, Head of Data Center., University of Umeå, Sweden

Jaakko Wallenius, Development Manager, Helsinki Telephone Corp., Finland

Appendix C.  The NGI Initiative
The American NGI initiative is a multi-agency Federal research and development (R&D) program that is developing advanced networking technologies, developing revolutionary applications that require advanced networking, and demonstrating these capabilities on testbeds that are 100 to 1,000 times faster end-to-end than today's Internet. 

The NGI initiative began October 1, 1997, with the following participating agencies: 

· DARPA:  Defence Advanced Research Projects Agency 

· NASA:  National Aeronautics and Space Administration 

· NIH:  National Institutes of Health 

· NIST:  National Institute of Standards and Technology 

· NSF:  National Science Foundation 

The Administration proposes that the Department of Energy also participate in the NGI beginning in FY 1999. 

The NGI budgets are (dollars in millions):

 Agency 
Decided

FY 1998
Proposed

FY 1999

DARPA 
42
40

NSF
23
25

DoE 

25

NASA 
10
10

NIST 
5
5

NIH/NLM 
5
5

Total 
$85
$110

The goals of the NGI initiative are to: 

1. Conduct R&D in advanced end-to-end networking technologies

· Reliability 

· Robustness 

· Security 

· Quality of service / differentiation of service (including multicast and video)

· Network management (including allocation and sharing of  bandwidth) 

2.
Establish and operate two testbeds 

The "100x" testbed will connect at least 100 sites - universities, Federal research institutions, and other research partners - at speeds 100 times faster end-to-end than today's Internet.

 
This testbed will be built on the following Federal networks: 

· NSF's very high performance Backbone Network Service (vBNS) 

· NASA's Research and Education Network (NREN) 

· DoD's Defence Research and Education Network (DREN) 

· DoE's Energy Sciences network 

The "1,000x" testbed will connect about 10 sites with end-to-end performance at least 1,000 times faster than today's Internet. 

These testbeds will be used for system-scale testing of advanced technologies and services and for developing and testing advanced applications. 

3.
Conduct R&D in revolutionary applications 

These include enabling applications technologies: 

· Collaboration technologies 

· Digital libraries 

· Distributed computing 

· Privacy and security 

· Remote operation and simulation 

And disciplinary applications: 

· Basic science 

· Crisis management 

· Education 

· The environment 

· Federal information services 

· Health care 

· Manufacturing 

The NGI initiative is managed by individual agency program managers and is co-ordinated by the Large Scale Networking Working Group of the Subcommittee on Computing, Information, and Communications (CIC) R&D of the White House National Science and Technology Councils Committee on Technology. 

Appendix D.  The Internet2 initiative

Internet2 was founded in Chicago October 1996. The project was planned to run over the next three to five years, with initial participation expected from leading universities (more than 100), a number of federal agencies, and many of the leading computer and tele communications companies.

A number of goals of Internet2 have been identified:

· Demonstrate new applications that can dramatically enhance researchers' ability to collaborate and conduct experiments, 

· Demonstrate enhanced delivery of education and other services (e.g., health care, environmental monitoring) by taking advantage of "virtual proximity" created by an advanced communications infrastructure, 

· Support development and adoption of advanced applications by providing middleware and development tools, 

· Facilitate development, deployment, and operation of an affordable communications infrastructure, capable of supporting differentiated Quality of Service (QoS) based on applications requirements of the research and education community, 

· Promote experimentation with the next generation of communications technologies, 

· Co-ordinate adoption of agreed working standards and common practices among participating institutions to ensure end-to-end quality of service and interoperability, 

· Catalyse partnerships with governmental and private sector organisations, 

· Encourage transfer of technology from Internet2 to the rest of the Internet, and 

· Study impact of new infrastructure, services and applications on higher education and the Internet community in general.

In the initial project phase, it is planned to establish end-to-end broadband network services among the participating universities. On a parallel basis, teams of university facul-ty, researchers, technical staff and industry experts should begin designing applications. 

In most respects, the partnership and funding arrangements for Internet2 will parallel those of previous joint networking efforts of academia and government, of which the NSFnet project is a very successful example. The federal government will participate in Internet2 through the Next Generation Internet initiative and related programs.

Leading universities see advanced networking as critical to their teaching and research missions. Internet2 provides the framework for them to work together. The project will simultaneously push the leading edge of multimedia broadband networking, and help meet the growing production requirements of member universities. Internet2 is also working with computer networking corporations and non-profit organisations to ensure that the developments of Internet2 are used to improve all computer networks, including the existing Internet. Internet2 provides a framework for developing the tools, the applications and the network necessary to connect member universities. Internet2 is based on developing leading edge applications such as tele-immersion, digital libraries, and virtual laboratories. Network engineering will be developed as necessary to enable these applications.

� See also:


- "Education Direct - Entering the World Beyond the Web", (to be presented at ED-MEDIA 98). 


http://www.cdt.luth.se/~dick/UtDirekt/EdMedia98/Final.html


- "Distributed Education using the mStar Environment" 


http://www.cdt.luth.se/~unicorn/papers/apweb98/


� CDT: Center for Distance-Spanning Technology in Luleå, Sweden


� The NorTelemed project is a national R&D project financed by the Norwegian Research Council, running from 1996 to 1999, headed by NORUT IT with the Tele medical Department of Tromsø Regional Hospital as main partner.  The project includes technical development, running experimental services, and cooperation with industrial/commercial participants.


� Artificial Neural Networks – a technique for implementing artificial intelligence


� DUCK/DUCKPOND is a project aiming at building a distributed large repository of journals as electronic full-text to provide full text articles from scientific journals directly to scientists and students


� A NORDINFO sponsored project that will create basic elements of a Nordic meta data production and utilisation system based on the Dublin Core meta data element set


�  The Nordic Web Index (NWI) project is a collaborative effort across the Nordic countries to produce national Web index databases. These databases can be combined into a virtual union Web index covering all Nordic countries. It is also planned to be used as URN to URL resolution service.


� Universal Resource Numbers persistent official identifiers for Internet resources (delivered by national libraries) with functions similar to ISBN or National bibliography numbers for printed material. 


� Subject Based Gateways – a name for collections of quality assessed and structured Internet resource collections


� Electronic Engineering Library Sweden – a SBIG covering engineering


� Nordic Electronic Library Projects (NordELIB), three centers of excellence for digital library techniques:


NNC - Nordisk Net Center 


Nordic Centre of Excellence for Networked Information Services 


NordEP 


Nordic Centre of Excellence for Electronic Publishing 


NDLC - Nordic Digital Library Centre 


Nordic Centre of Excellence for Digital


Handling of National Library Collections 


� Used for translating IP addresses into human readable addresses like www.nordu.net


� A proxy server is providing access to other services on the network


� Used for implementing security on networks


� Quality of Service, for instance guaranteed bandwidth to a specific application


� TISDAG is a Swedish initiative for integrated directory services covering the whole country using several different technologies. The end user may use his or her preferred user interface when searching for e-mail addresses, phone numbers and physical addresses. Reference: http://tisdag.bunyip.com/
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