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Executive Summary

In Framework Programme Six (FP6) a budget of €300M has been allocated to support
the development of Research Infrastructures, including Grids and the GEANT
network. These funds will be managed by the Research Infrastructures Unit of the IST
Programme. Within the context of these new funding opportunities, members of the
Grid community met in Brussels to discuss the future shape and requirements for Grid
Research Infrastructures and related issues.

A key point emerging from the discussions is the need to develop international
standards. This will have a major impact on a number of areas, including
interoperability between Grids, adoption by industry, and the development of the
middleware that is at the core of Grid technology.

The development of standards requires collaboration at an international level and a
framework needs to be developed for international co-operation, that covers both
standardisation and other areas where co-operation would be beneficial. The nature of
Grids, where the vision is sharing of resources across borders and disciplines, etc.
makes international co-operation a necessity, not just for the purpose of developing
standards, but also to tackle applications. Joint collaborative grid projects will be
needed to guide the development of emerging standards and to provide evaluation of
their effectiveness for real applications.

During the meeting the issue of the take-up of Grids by industry was discussed. Thus
far the interests of the sciences have largely driven developments in the field. Grids
are enabling the emergence of new ways of doing science using networked facilities
and resources, and providing the infrastructure for collaborations between scientists.
These developments have also been called e-Science.

Although the technology is still maturing, considerable industrial interest is emerging
and a number of projects have started experimenting with industrial applications to
discover what activities are best suited to this new approach. At this stage however, it
is evident that no so called ‘killer applications’ can be identified. Key issues for
industrial take-up are security and trust, and these aspects will need to be fully
addressed before Grids can become an everyday business tool.

There is a belief that Grids will be of interest to both large and small companies, and
that industrial involvement in the development of Grid Research Infrastructures is
important. This will enable industrial requirements to be better understood and will
enable industrial interests to guide development efforts.

National Grid activities and programmes were discussed. Particularly in the context of
the European Research Area, it is clear that improved communication and
collaboration between national efforts and between these and EU activities is crucial
to the success of Framework 6. Likewise improved communications between the
providers of underlying network infrastructures and the Grid community would
enable the network providers to learn from Grids and to better understand emerging
requirements.
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It is a mistake to think that Grids just concern the provision of wider access to High
Performance Computing facilities. Of greater importance is the development of new,
previously infeasible, applications built on the data sharing and data storage
technologies that the Grid provides. However, it is clear that there are national and
institutional policy barriers that need to be addressed concerning access to national
resources by non-national users. These policy issues need to be addressed so those
users outside national boundaries can access national resources.

The development of Grid Research Infrastructures presents many interesting
challenges. Theses are significant, but the importance that is attached to this area by
the European Commission is reflected in the large budget that has been allocated to it.
In addressing Grid Research Infrastructures within FP6, a key goal of the programme
will be to encourage the transfer of these technologies to industry. Whilst Grids are
still an emerging technology, it is already clear that Grids will be important for the
competitiveness of European industry. Fortunately, as the workshop demonstrated,
Europe has been quick to respond to this new field of research, and European
researchers are working at the forefront of Grid development efforts globally. The
new funding provided under FP6 is crucially important to ensure that Europe
maintains its leading position alongside the US.

Introduction

The workshop Giving Europe the Edge in Grid Research Infrastructures was
organised by the Research Networking Unit within DG INFSO, in collaboration with
the GRIDSTART Project. The workshop was focused on the specific area of Grid
Research Infrastructure in the broader context of Grid developments worldwide. The
workshop objectives were to:

?  contribute to the broader discussion on future Grid-based ICT-infrastructure,
and within this context, to help define what this infrastructure will look like
and what the vision is for Europe within this picture;

?  identify priorities regarding the deployment of Grid Research Infrastructures
(RIs) to help Europe realise this vision;

?  provide a clear picture and possible scenarios on feasible activities within the
available budget and to increase the community consensus view on the
creation and use of a Grid RI for Europe.

In addition the workshop also provided an opportunity to disseminate information on
complementary activities relating to Grid research in the proposed IST
workprogramme.

In addition to consensus building between the participants, the workshop results may
also be used to:

?  contribute towards the definition of the FP6 Workprogramme for year 2003
and beyond;

?  support the proposal evaluation process by providing background information
to answer questions on Grids in the context of other initiatives, policies, etc.;
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?  identify links between the wider research networking community – in
particular GEANT and the NRENs – and European Grid community both at
the trans-national and national levels.

?  encourage further integration of National and EU level efforts within the
context of the vision of ERA, and to identify urgent actions;

?  define the next steps for international co-operation between the EU and the
rest of the world.

A key aim of the Workshop was also to help delegates with their planning of FP6
proposals. In particular to encourage dialogue between proposed Integrated Projects to
identify synergies and opportunities for integration of ideas and plans.

The workshop was designed to be a discussion-oriented event with formal talks
limited to the first morning. Following on from these talks there were six discussion
sessions on the following topics:

?  Main Characteristics of the Future Research Infrastructure: Major Milestones
and Actors of RI Deployment

?  Research Networks and Grids
?  Grids in the Broader Framework of Distributed Computing (Supercomputing,

Cluster Computing)
?  Grids - Commercial Applications and Role of RI: Usage Models for Early Key

Applications and Implications for Design of RIs
?  Links to National Programmes
?  International Co-operation

In addition there was a session at the end of the first day where participants briefly
presented their project ideas and, in particular, their Expressions of Interest submitted
to the European Commission in response to the call for Expressions of Interest
published earlier in 2002. Finally, towards the end of the second day there was a
session on Grids in the Context of FP6-IST and RI that provided an opportunity for
the European Commission to give further information about support for Grid activities
in FP6.

The workshop ended with a session devoted to summarising the results and
conclusions of the workshop. A copy of the workshop programme is included in
Appendix 1.

The report on the workshop has been structured along the lines of the workshop
programme, with reports on all of the initial formal presentations grouped into one
section. This is followed by sections devoted to each workshop session, including a
brief summary of the topics covered in the presentations of Expression of Interest.

Welcome, Invited and Introductory Presentations

The opening session of the workshop was chaired by Kyriakos Baxevandis, Scientific
Officer within the DG INFSO Research Networking Unit, who introduced Spyros
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Konidaris, Advisor to the Deputy Director General, DG INFSO, who gave a welcome
address to the workshop.

Following this speech, Mr Baxevandis introduced Paul Messina, Argonne National
Laboratory, USA, who gave an invited address on Grid-enabled Computing
Environments.

At the end of Paul Messina’s talk, Antonella Karlson, Scientific Officer within DG
INFSO, Research Networking Unit, gave a presentation to the workshop on Grids
within the context of Research Infrastructures in Europe. This was followed by
information on the budget available for Grid activities, presented by Kyriakos
Baxevandis.

Welcome Address – Spyros Konidaris

Spyros Konidaris began by welcoming delegates to the workshop and thanking them
for giving their time to attend the event. Mr Konidaris’ presentation set the context for
the workshop. He began by providing a brief overview of RTD efforts in the field of
ICT in Europe. The key objectives are to: foster cohesion, interoperability, cross
fertilisation of knowledge, economies of scale and critical mass; increase value; and
multiply impact.

He mentioned that the IST Programme was very quick to address the area of Grids,
once the topic began to emerge in both Europe and the USA. Under FP5, a total of 19
Grid related projects had been funded by the IST Programme with a total funding of
€50M. This work on Grids involved an important collaboration with GEANT, the
pan-European Gibabit research network infrastructure, which provides the main
underlying connectivity platform for Grids. He emphasised that GEANT was a unique
success story, as it involved co-operation between 32 countries with ICT
infrastructures at different stages of development.

Of the 19 Grid projects funded, eight of these have been supported by the Research
Networking area of IST, with a total funding of €30M. These eight projects have
achieved an unprecedented degree of co-operation on the technology level between
key user communities in Europe. A number of first test-bed pilots have been
undertaken within Europe in partnership with GEANT and links and collaborations
with the wider international Grid community established. A start has also been made
on building a European consensus at the Global Grid Forum (GGF).

Within FP6 the aims are to build a new class of Grid-based infrastructure across
Europe and to create a new generation of services over the Internet to enable world
scale collaborations, access to vast information power, and new ways to share and
create knowledge. In addition, the intention is to maximise links to other world
regions and to create an inclusive global ICT infrastructure. It is important that
Europe should be at the forefront of this international co-operation to help ensure
exploitation and enrichment of European know-how and build on Europe’s leadership
in this rapidly developing area.

In addition to support for Grids under the heading of Research Infrastructures, Mr
Konidaris said that there would be a new area of support within IST, called Grid-
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based Systems for Complex Problem Solving. This new area would focus on
architectural issues, design of next generation middleware, and enabling application
technologies.

The model for Research Infrastructures within FP6 was outlined. This involves further
development and expansion of GEANT, with GEANT providing the platform for test-
beds and production Grids. Within FP6 international co-operation will also play a
significant role, and it is hoped that additional countries will be added to the GEANT
network. The Research Infrastructure’s budget allocated for GEANT and Grids in FP6
is €300M. In addition there will be further resources allocated to Grids within IST, for
example in the area of Grid-based Systems for Complex Problem Solving.

Mr Konidaris ended his presentation by mentioning that in the run-up to the launch of
FP6, the European information and communication industries were experiencing
difficult economic conditions. The funds that industry would commit for research and
development over the next few years would provide an important bridge, in difficult
times, between the present and the future.

Invited Talk - Grid-enabled Computing Environments – Paul Messina

Grids are important because they create a new environment for science, engineering
and commerce in which it is easy to form Virtual Organisations (VOs). These VOs
can be research projects or commerce ventures. Grids link together resources,
including computers, storage systems, data, digital libraries, sensors, people, etc. The
resources can also be national or international, and particularly in the scientific
context these international resources are becoming more important.

Grids also help with distributed collaborative projects. As collaborative technologies
improve, it will become much easier for people to meet remotely. Grids will also help
with collaboration by helping to enable access to computer and data resources from
different institutions and domains, provided that issues of access to resources for
people outside the institutions can be resolved. e-Science is one example of how Grids
are helping distributed global collaborations, with emphasis on distributed data
collections, computing resources and data visualisations. Grids are also supporting
large computational simulations.

The infrastructures for research computing have many components. Grid technologies
and middleware have recently been the focus of much attention, since they have an
important integrative and enabling role in such things as e-Science. However, the
resources that Grids link together have to be provided. So there is need for Grid-
enabled systems and applications software to be provided and supported. In addition
there is a need for such things as user training, database maintenance and
communication networks (such as GEANT). He mentioned in particular that networks
might not only deliver bandwidth, but also some of the services needed to use Grids.

The UK e-Science initiative is an example that illustrates the way in which Grids also
need to provide additional support services. There is a core e-Science component that
deals with infrastructures, but which also funds applications to take advantage of the
infrastructure. However, there is also support to provide people with appropriate
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training as well as provision of software knowledge and expertise in such things as
high-end computational science.

He mentioned that the different elements involved in delivery of Grid infrastructures
and support drew funding from several funding sources. Therefore there might be a
need to have someone, or a group, aware of the need to provide these different
elements and to co-ordinate the activities of these sources.

The Virtual Observatory project was described as an example of how fields of science
can benefit from Grid-enabled environments, in this case with a heavy emphasis on
the uniform access to scientific data collections. Astronomers have many digital sky
surveys at different spectral frequencies, which are multi-terabyte. These are
distributed all over the world. To be able to access them all remotely in a uniform way
as one would in a Grid, can change the way Observational Astronomy is undertaken.
Grids potentially enable all of the worlds’ data collections to be accessed thus
providing the potential to gain new astronomical insights and discoveries. To create
such a Grid environment however, there is a need to deal with aspects such as data
archives, metadata management, data mining, visualisation, application programming
interfaces, etc.

There are many areas of science where such Grid-enabled methods of undertaking
science are being attempted (including medicine and biology for instance). However,
the same principles are also being applied in other areas such as engineering research,
environmental monitoring, weather forecasting and dealing with emergency response
situations.

On the subject of Grid Infrastructure projects the TeraGrid Project was mentioned,
where the objective is not to just enhance capability, but also to achieve a balanced
distributed system with a variety of resources such as computing and visualisation
available. The initial system is limited to four sites in order not to make things too
complex, as the aim is to achieve a production Grid. The network for the TeraGrid has
been designed so that additional sites can be added, once the initial version of
TeraGrid has reached production status. Building a TeraGrid involves using standard
Grid interfaces and protocols for discovering resources, secure remote access,
accounting etc. It is important also to leverage previous work by using available
middleware.

The work of the Panel for Cyberinfrastructure, established at the request of the
National Science Foundation (NSF) in the United States, was presented. This panel
has been thinking about the area of Cyberinfrastructure to ensure that the different
components such as people, and ways in which they can work together, including
visualisation and collaboration services, are considered. The panel has also been
looking at aspects such as AccessGrid technology, sensor data, knowledge
management, digital libraries and high performance computing.

The panel is tasked with evaluating the current NSF high-end computing programmes
(known as the Partnerships for Advanced Computational Infrastructure) and will
make recommendations for new areas of emphasis along with an implementation
plan. It is clear that there is commercial interest in Grids, but things are still at an early
stage in the development of this area. Also future efforts are not just a question of
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funding agencies buying more computers or making networks faster. What is needed
is a broad scoped effort that will contribute to relaxing constraints on time and
distance and disciplinary boundaries. Attention also needs to be paid to such things as
people and software. Also, an understanding has emerged that it cannot be assumed
that the US is in the lead. Furthermore, resources are international, so any new
initiative must be also international, as both co-operation and competition with other
regions are necessary. A complete approach is needed that addresses both technical
and non-technical issues, including social constraints and opportunities.

In its current draft report, the panel has recommended a budget of US$990M per year,
on a continuing basis, for the new initiative on Grid Cyberinfrastructure. This
compares with the current expenditure of the order of US$400M. Approximately 60
percent of the proposed budget would be spent on people. The budget would be
divided between four areas: research in IT and its applications (US$218M); software
development and support (not software research) (US$200M); high end distributed
computing centres and networks (US$392M); and information and data collection
centres (US$180).  The final report, which is expected to be released in December
2002, may recommend slightly different funding levels.

In concluding his talk, Dr Messina said that in planning future computing
infrastructure it is important to consider the resources connected to the Grid, not just
the Grid infrastructure itself and the networks. There is a need to expand these
resources in order to create the new environment for science, engineering and
medicine. The Grid will facilitate distributed projects and will expand the number of
people who can do leading research, helping those who are currently hampered by
their physical location and limited facilities. He also expressed the view that
collaboration within countries and between regions is also important, and attitudes in
the US towards international collaboration are now changing.  Finally, Dr Messina
mentioned that the Cyberinfrastructure initiative is likely to start in September 2003.
He hoped that it would be possible for Europeans to take advantage of the new
funding made available within FP6, to undertake international co-operation with the
US when the Cyberinfrastructure programme starts.

Grids within the Context of Research Infrastructures in Europe -
Transition from FP5 to FP6 – Antonella Karlson

Antonella Karlson, Scientific Officer within DG INFSO, Research Networking Unit,
gave a presentation to the workshop on Grids within the context of Research
Infrastructures in Europe. She started by giving an overview of Research Networking
within FP5, where there where two objectives. The first was Networks for Research
and Researchers. Here the aim was to create and maintain a modern, high-capacity
information and communication network infrastructure, which permitted the
development of advanced applications and services for research and education. The
second objective was Research on Networking, where the aim was to promote
research on advanced network information technologies and the set-up of large-scale
test-beds.

The GEANT network provides the communications infrastructure that is exploited by
the Grid test beds that address a number of scientific and industrial application areas.
Both international co-operation and R&D activities occur within all three areas:
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GEANT, Grid test-beds and applications. The focus of the implementation strategy
has been to concentrate work on key topics and to exploit synergies between them. In
addition, Research Networking has provided an essential component for eEurope and
the ERA. Strong co-operation with national and international initiatives has been
established and, to achieve world-wide relevance, the research budget has been
combined with the co-operation budget.

She mentioned that a new printed brochure describing the work undertaken in the area
of Research Networking in FP5 would be published towards the end of 2002. The
brochure provides information about Grid projects funded in FP5 and also sets the
scene for FP6.

Within the context of FP6, Research Networking activities (GEANT and Grid) span
two programmes; the IST Programme and the Structuring the ERA Programme (the
part dealing with Research Infrastructures).

With regard to GEANT, the objectives within FP6 are to:

?  maintain and upgrade the services and functionality of the existing network;
?  support and integrate research projects on top of the network infrastructure;
?  make timely use of the results of advanced test-beds;
?  provide end-to-end connectivity and services;
?  include new communities (schools, libraries, e-learning...);
?  exploit the opportunities of a liberalised telecom environment; and
?  maintain and extend the existing international connectivity.

In the area of Grids within the context of Research Infrastructures, the objective in
FP6 is to create a pan-European Grid infrastructure. This will involve working in an
environment where:

?  there are no well defined national institutions for Grids responsible for
deploying national infrastructures (similar to NRENs)1;

?  established funding schemes do not exist which are appropriate to the high
level of integration and co-operation that the widespread use of Grid
technology imposes;

?  the technology is not mature;
?  industrial entities are not currently ready to take the high risk of investment in

Grids.

These are some of the challenges that the research community in Europe now needs to
address.

                                                
1 While this is true in the majority of EU countries, the UK is a notable exception through the e-Science
programme. Both Italy and France are also committed to a national infrastructure through their Grid
programmes.



Final Report

11

FP6 Budget – Kyriakos Baxevanidis

Kyriakos Baxevanidis, Scientific Officer within DG INFSO, Research Networking
Unit, presented to the workshop information on the budget available for Grid
activities. A budget of €300M is available in FP6 in the area of Research
Infrastructures.  This is for GEANT, Grids, and other ICT Research Infrastructure
activities.

A comparison was made with the funding that was available in FP5, which amounted
to €161M of which €80M was allocated to GEANT, €30M to Grids and €41M to
other areas (for example IPv6).

Important issues relating to the use of the budget are closer coupling of GEANT and
the NRENs with Grid activities to maximise the benefits of the investment with the
expectation of common research efforts for instance. At this stage the budget
distribution per activity is still an open issue. It is also important to note that the
intention is that this €300M funding is matched with RTD funding from national and
private sources. Proposals for Integrated Projects, for instance, must therefore indicate
matched funding.

The position with regard to the budget is still quite fluid. The budget of €300M comes
from two sources, the IST Programme (€100M) and a horizontal activity called
Structuring the ERA (€200M). Under IST the funding instruments are: Integrated
Projects; Networks of Excellence; Specific Targeted Projects; Co-ordinated actions;
and Support actions. Under the Research Infrastructures area of ERA the funding
instruments are: Integrated Infrastructure Initiatives; Co-ordinated actions; and
Support actions. As there are differences between the instruments in each programme,
there will be separate calls for proposals for each. Indicative timetables for future calls
were presented, but these are still under discussion and not finalised.

Main Characteristics of the Future Research Infrastructure:
Mayor Milestones and Actors of RI Deployment

Fabrizio Gagliardi (CERN) and Mark Parsons (University of Edinburgh, UK) chaired
this session. Both made a few opening remarks, some of which were designed to be
provocative, to stimulate discussion.

Fabrizio Gagliardi said that the EU has been very quick to pick up and support an
emerging technology that has the possibility to become strategic for both research and
for the competitiveness of European industry. One risk, perhaps typical of Europe,
having been initially quick to respond, is to slow down now. For once Europe is not
lagging and what is needed now is to increase public funding at both national and
European levels.

There is also a need to move from prototypes to production Grids and this will need a
lot of infrastructure investments. Common toolkits, interfaces and standards are also
needed for Grids to work. This implies international collaboration. Many projects
have used US toolkits, but what about the development of European middleware?
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Middleware is a strategic component of Grids. Does Europe want to be dependent on
US owned software?

European human capital assets must also be preserved. After supporting 19 projects
within FP5, Europe should not now lose young researchers to the US. There is a need
to ensure continuity of research funding support within research institutes to ensure
that these people are able to stay in Europe.

Mark Parsons asked the participants to consider what the next steps might be to turn
unreliable test beds into production grids. He then went on to pose a series of
questions for discussion.

The issue of the future shape of the infrastructures should be discussed. Would there
be a few big Grids or many small Grids? Would there be Grids for a task or general
Grids? With regard to the infrastructure, would this be heterogeneous or
homogenous? How will that which is reusable and common be identified and will the
middleware be the same for those Grids? Will middleware serve different purposes or
will there be middleware for different things? The issue of how to share large national
resources within Europe also needs to be addressed. There is a need for a debate on
this matter in the content of national policies and the ERA. Should the European
Commission broker this debate, and if so should this be managed through DG INFSO
or DG RESEARCH? Furthermore, do the manufacturers have a role to play?

In terms of major milestones, where are we now and what will be the main drivers in
the future? Grids have been driven largely by the needs of big science, but are these
interests enough and will commercial applications begin to drive Grid RIs?

With regards to network characteristics, is the Grid driving network infrastructure in
Europe or has the network infrastructure been fortuitously put in place at the right
moment? What will be the next network milestone and what are the timescales?

On the issue of actors and vision, what role does industry and commerce have in RIs
and what role do national and international initiatives have? Also RI projects have
been very science driven to date, so the question of balance between science and
industry arises – is the balance correct? It is possible that SMEs might become
involved in Grids, but when and in what role? Also what might SMEs gain from their
involvement? A question can also be asked about key actors – who are the key actors
in Europe and are the communities connected or disconnected? Very importantly,
who has the vision to drive future RIs?

Following these opening remarks those present raised a number of points and issues.

One point made was that the Internet connects computers and that the Grid enables
people to work together. This means that people have to be identified, not just
individuals but also their role, which implies an enormous administrative load
somewhere. This is an important point that has technical, legal and security aspects.
The fact that people and not computers are the basic entity is one that sometimes gets
forgotten.
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Almost half of first generation Grid projects funded by the European Commission are
based on the Globus Toolkit. There is a clear need for more robust, intelligent
middleware. It was suggested that within the scope of the GGF, there should be a
European initiative on middleware. This would require strong co-operation with the
US. A centre of excellence in middleware should be established. Standardisation was
considered to be very important and participation in development of standards a very
practical and positive thing.

The UK experience of working with Globus suggests that it is not very practical to try
to work across the board on Globus with the Globus Project Team. However, if a
particular area is selected and addressed, then it is possible to establish a good,
productive working relationship with the project.

The important point is to co-operate on the development of global standards. An open
Grid architecture is needed. Many want to collaborate on standards within the GGF
context, but the speaker felt that the point where an effective collaboration can be
undertaken has probably not yet been reached. Not everyone agreed with this view.

There are considerable opportunities for Europeans within the GGF, which meets
twice per year outside Europe and once per year in Europe. Some concern was
expressed that there were no funding instruments that would easily enable Europeans
to attend the meetings outside of Europe. It was suggested that the GGF should be
treated as a European organisation even when its meetings were held outside Europe.

Whilst European participation in standardisation is important, there is a need to
increase European involvement in the GGF. Middleware that conforms to standards is
what is important, but this does not have to be Globus. However, involvement in
standardisation requires commitment of significant resources because of the time and
effort required.

With regard to participation in the development of standards, this requires two things:
people who can give their time as well as being able to travel, and who can attend
meetings regularly and then do the agreed work; and a reference implementation that
builds on previous experience and efforts. On the topic of Globus, experience has
shown that those people responsible for its development are open to new ideas and
will embrace things that work well.

A point was made that it is now important to look at what Grids can deliver to users
and to allow user needs to drive standardisation. The point is not to be too concerned
about underlying implementation (Globus or something else) but to ensure
interoperability between components. It was suggested that the European Commission
should consider focusing on helping to grow markets for middleware.

The question of future infrastructure was addressed by the meeting. The issue of
whether there will be a few large Grids or many small interoperating Grids is an
important question, as this will guide the way funding bodies allocate their budgets.

One view expressed was that there would be many small overlapping Grids that can
be dynamically associated and disassociated with each other. It will be necessary for
people and organisations to publish their resources in order to make this dynamic



Final Report

14

operation possible. This picture matches European circumstances and culture and
contrasts with the US that is focussed more on larger Grids.

Another view was that the market would answer most questions about the future
shape of the Grid. There will be both large and small Grids their size being
determined by the specific market situation and needs.

A comparison was made between Grids and the web and corporate Intranets. It is to
be expected that at some stage there will be both open Grids and corporate Grids. It
can also be expected that the Grid will grow organically in the same way as the web
did, starting with thematic groups. Interoperability is however still a key issue.

The tools used to construct Grids are still poor and it is not yet possible to manage
Grids suitable for everyone. Grids need to be thematic at this stage. It was felt that
science will establish the infrastructure for Grids and then industry will take up the
idea. Currently there are many national Grids and there is a need now to get these to
interoperate. Therefore, there is a requirement to create a common European
infrastructure, which needs a common toolkit.

Science has much to offer the Grid. However, it is important that other fields also
drive Grid developments forward. Only in this way will it be possible to help to
demonstrate the usefulness of the Grid to a wide collection of communities be they
from science or industry.

A comment was made about the banking infrastructure behind credit card
transactions. The infrastructure behind different credit cards is similar in many ways
to Grid infrastructure. A credit card network relies on interoperable components built
by many different organisations but which adhere to internationally agreed standards.
Authorisation and authentication is delegated to the point of use. Administration is
distributed throughout the network and is paid for by the users. Many similarities can
be seen between such networks and Grids.

There is no magic solution to the problem of interoperability and the emergence of
standards. Different solutions have to be tried in different countries, with competition
to find the best approach. But collaboration is still needed along with this competition.
Unix is an example of a tool that took a long time to develop and there are still many
competing versions. One can learn from different solutions, but it was felt that there is
a need for a European size project so that identification of standards and best practice
at a European level can take place. National efforts can also learn from such a project.

A point was raised with regard to proposed European RIs. It was suggested that the
European Commission funded RIs should be reconfigurable at short notice (a few
minutes) and be able to deal with different application trials for a variety of industries.
It was felt this would increase the likelihood of the emergence of a few large Grids
rather than encouraging the emergence of many small, application specific Grids.

In particular with regard to industrial applications, the opposing view was that there is
a need to consider the market side and provide specialised Grids since different
communities will want to use their own tools and software etc. There was no clear
consensus on this issue.
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The discussion moved on to consider future main drivers and the question of whether
big science was a sufficient driver.

A view was expressed that one driver would be big, product orientated companies.
The level of accounting required by such users of the Grid may be much greater than
that required by the scientific community. This is clearly an aspect of the Grid which
might not become well developed if too much reliance is placed upon the sciences to
drive developments.

A counter view was that every resource has accounting issues and there are always
requirements to manage allocation issues and record usage. Whilst the sciences will
not cover everything, the sciences will help to move developments forward a long
way and provide a lot of early experience in how to establish and manage Grids.

A view was expressed that there is a danger that larger Virtual Organisations (VOs)
would drive the development of communications infrastructure at the expense of
smaller VOs. There is a need to give smaller VOs a voice so that their needs can be
understood. Several people expressed the view however that big science should drive
developments. It was felt that science would lead and industry would follow. Science
has already demonstrated its importance in the development of the Internet and the
web. The situation is similar for Grids. It was also noted that it was not just the size of
the collaboration that determined requirements. There is no reason why a small
collaboration might not place large demands on a Grid.

Considerable debate ensued on this issue. While science is currently the main driver, a
point was made that the Grid should be a priority for both science and industry. It is
clear that the Grid has the potential to impact the competitiveness of European
industry and therefore transferring the results to industry should be a priority. In the
final analysis while science may be shown to be the early driver, industry may play a
leading role in the future.

The discussion finally shifted to actors and vision. There is a need for more discussion
in Europe over what is the European vision for the Grid. Sharing the vision with
industry, in particular SMEs, is crucially important if the emerging Grid infrastructure
(both software and hardware) is to be of relevance to them. Industrial interest in Grids
is now growing and now is the time to start exploring opportunities.

The session was concluded with a summary of the conclusions of the discussions. It
was clear that some areas were well covered by the discussions while others were less
so. There was convergence of opinions on the need for international collaboration to
work on standards as well as a requirement for a solid middleware platform. There
had been a debate on big versus small Grids and science versus industry. Past
experience shows that there is no conflict here. Industry has learnt for the
development of the Internet and the web and is now becoming interested in the Grid,
realising that it needs to make a contribution.



Final Report

16

Research Networks and Grids

Dai Davies (DANTE, UK) and Manuel Delfino (CERN) chaired this session. Dai
Davies made a few opening remarks to stimulate discussion. He gave an overview of
the development of GEANT and related issues. He then raised a number of points and
questions for the workshop to discuss:

?  Is GEANT the right technical platform for today and how should GEANT
evolve to meet future Grid requirements?

?  How to deal with practical matters such as accounting and billing?
?  Networks connect computers, Grids enable people to collaborate;
?  Geography, scale and scope;
?  Service portfolio.

GEANT was the first area to be discussed. Reconfiguration was considered to be
important for application users so that they could build their Grids. Research is
needed to enable this. If such reconfigurability is provided in the future by GEANT
this will be a direct example of GEANT responding to the needs of the scientific
research community.

The European Commission is right to be proud of the success of GEANT. However,
by concentrating on the economic and technical success of the network infrastructure,
a central point is missed. The major success is not cost or capacity but the fact that
GEANT brings together 32 countries with different telecommunications regimes
focused on supporting research. GEANT provides a very valuable service to the
research community.

An area which GEANT believes should be important to the Grid community is mobile
communications. Modern networks and applications need to support mobility. As
applications become more network intensive, more bandwidth will be needed. The
end-to-end QoS problem also needs to be addressed by NRENs working with
GEANT. There is little point in GEANT providing a high quality service if the
connectivity to the scientists’ institution is poor quality. There is also a need to look at
different communities and what they need – GEANT must respond to many different
communities’ requirements. A differentiated infrastructure that supports differentiated
classes of users is a worthwhile investment.

As the underlying networking technology in Europe has advanced some capability has
been lost. This is largely because the use of ATM has been abandoned. This makes
providing users with QoS guarantees much more difficult. Efforts have been made to
deliver IP QoS that goes someway to substituting for the lost ATM capabilities.
However, it is unlikely that IP QoS solutions will be able to offer the reconfigurability
that existed a few years ago.

The discussions then moved on to practical matters such as billing and accounting.
There was a perception that GEANT was free but in fact it cost about €45M per year
to operate. With new and increasing demands perhaps there might be a need in the
future to move away from the model of perceived free networking. A point to note is
that currently there is no direct relationship between GEANT and its end users. For



Final Report

17

next generation Grids there is a need to enable multi-domain decision-making and to
provide multi-domain authorisation, authentication and accounting. The provision of
these services in an end-to-end fashion must therefore be addressed.

One person from Spain mentioned that they wanted to use GEANT for experiments,
but that it was difficult to get good access to GEANT in Spain. The issue is one of
investment at a national level in Spain to improve access to the network.

Some preferences were expressed for a model where individual users do not have to
pay, but there was understanding that in the future this may become more
complicated. A view was expressed that it would be unreasonable to bill individual
researchers and that it would be better to bill individual countries. The issue is then
how to divide the costs between countries.

The structure of the current model, based on NRENs and pan-Europe connectivity
provided by GEANT, involves very simple accounting and cost allocation, but when
looking at things such as capacity, there is no means of allocating costs based on this
level of detail. It was accepted that a more refined accounting method is probably
needed for the future if reconfiguration of resource allocation is a core Grid
application requirement.

A point was made that there was a need to improve communications between NRENs
and their national users to inform them of what GEANT can provide for them.
Otherwise a large community of users will not develop. There is a need to reach out to
potential users to try to get them to use the infrastructure and to understand what
connectivity is now available to the European researcher.

A point was made that it is easier to allocate CPU time than network capacity since a
single Virtual Organisation does not own the network. Security is also an issue.
Furthermore, unlike the situation in the US, Europe has to deal with a multi-national
environment.

The next point of discussion was the slogan that networks connect computers while
Grids enable people to collaborate. Relevant points to this discussion are the end-to-
end question and how will support be delivered? Also, at times it is no longer clear
who the end user is in distributed working environments – how is end to end QoS
managed in such circumstances?

The issue was raised about who will look after the big picture. At the national level,
organisations such as NRENs and campuses are involved in providing networks but
they do not necessarily have a lot of experience of working together. In the future
campuses and other organisations will have to work much more closely together and
this is a big challenge. There is also a need to motivate campuses to improve
connections to the outside world. As requirements change, for instance the need
develop directory services and to think about the campus as part of a wider research
network, it is still unclear who will lead this role.

Some discussions took place concerning geography, scale and scope of the networks.
A point was raised that an individual user might cause the network to collapse by
placing too high a demand on it. The model of GEANT is based on global access, but
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if there is a need for a more limited set of specific high-bandwidth connections then
the model may need to evolve. At the moment GEANT provides sufficient bandwidth
and is stimulating greater usage across Europe. Users requiring more than it currently
provides are encouraged to raise these issues.

This points towards network providers capturing requirements from the Grid
community. For example, in situations where there are known timed collections of
data from sensors, then it should be possible to schedule guaranteed bandwidth for
these planned activities.

The final point to be discussed was the portfolio of services offered by GEANT. What
is the current portfolio and should the future portfolio for the Grid era be? This is
central to the ongoing discussion and critical for Framework 6.

One answer to the question of bandwidth reservation was that it would be very people
intensive if bandwidth is configured manually on request. The other option, automatic
reservation, would be more complex, and would involve buying expensive hardware
to do the configuration. The final option would be to throw bandwidth at the problem.
At the same time the issue of time critical data needs to be thought about. In some
cases waiting for data might not be an important issue, but in circumstances where
real time data needs to be used, immediate access and delivery is required. Some
prioritisation of data may therefore be required.

At the end of the session Dai Davies summarised the conclusions of the discussion.
The model of service delivery is currently national with pan-European
interconnections. With regard to the pan-European issues, the technology needs to be
reconfigurable to support different categories of users, since at the moment these are
considered to be fairly homogeneous. There are demanding users who can articulate
what they require and also more general users. Accounting issues are important.
Some form of accounting technology is needed in the pan-European and national
networks, to achieve greater resolution in accounting, but not necessarily with the aim
of billing every user. Collaboration between NRENs and campuses at national level is
likely to be more demanding in the future. Perhaps also some form of comparison
between national networks is required to assess how well they are performing.
NRENs and pan-European bodies should learn from Grids and their requirements.
There is a need to learn about the technologies and services required. More
communication between networks and Grid communities is therefore required and
perhaps a channel needs to be established for this. Finally, the service portfolio of the
future will be different, but there is a need for more discussion and interaction to
determine what exactly is required to best respond to the needs of the European
research community.

Expressions of Interest

The workshop provided an opportunity for those attending to make presentations of
their project ideas and in particular, their Expressions of Interest submitted to the
European Commission in response to the call for Expressions of Interest published
earlier in 2002. The presentations of the proposed projects covered a wide range of
topics both technical and non-technical, and included:
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?  Autonomous self healing systems;
?  Access through wireless systems and other various fixed and mobile

devices;
?  Grid business models;
?  Development of standards;
?  Grid road-mapping activities;
?  Information dissemination;
?  Technology observatory;
?  Distributed supercomputing for European researchers;
?  Grids and P2P systems and technologies;
?  Middleware;
?  Complex problem solving;
?  Security for wireless systems;
?  Mobile agents;
?  User needs including those of citizens;
?  International co-operation;
?  Usability, scalability, cost/performance;
?  Training;
?  Participation in GGF.

Summaries of Grid related Expressions of Interest are available on the Cordis web site
at the following address: http://www.cordis.lu/fp6/.

Grids in the Broader Framework of Distributed Computing
(Supercomputing, Cluster Computing)

Domenico Laforenza (CNUCE, Italy) and Alexander Reinefeld (ZIB, Germany)
chaired this session. Alexander Reinefeld made a few opening remarks to stimulate
discussion. He began by saying that a Grid without resources is nothing. People talk
about Grid middleware, but this has to run on real systems. The traditional view is of
a choice between High Performance Computing (Supercomputers) and High
Throughput Computing (Clusters). This view is no longer true as there is increasing
use of Cluster Computing for High Performance Computing (HPC). Clusters are
cheap, but difficult to manage and to integrate. Supercomputers are powerful but
expensive. An important issue is the policy problem. National governments,
universities, etc. own almost all HPC equipment. How do we cope with their local
policies? If we cannot, then do we need EU owned resources? How much resource do
we need and what is the financial model? Do we need specific resources at all? Can
we live with donated resources for Grid development and testing?

One point that was raised was that there are in fact two worlds: the Application
Service Provisions (ASP) world; and the Peer-to-Peer (P2P) world. Both are different.
P2P is somewhat new and this community should not be forgotten about in the
discussions.
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A view was expressed that clusters cannot solve all supercomputing problems. Some
users do need a level of sustained performance which it is not possible to provide with
off the shelf clusters. Supercomputers are therefore the only option. The question
boils down to how can European users access national facilities. One answer may be
to contribute towards the capital purchase costs. If the European Commission
provides additional funding as a percentage of the initial purchase costs, then users
elsewhere can have a share of the CPU time related to this contribution. A similar
case applies when industry contributes towards the cost of national resources. In this
case, where money is earned by hiring out resources, the question in such situations
then arises about how the co-funding organisations will receive a share of the benefits
of such income.

The issue is not just how to pay for access but how to gain access to national
resources, given national policies. This is a major problem and there is a need to find
methods that allow people from across the European Union to access different
national resources be they supercomputers, clusters or individual machines. An
example of an access policy issue was raised in connection with the facilities at the
University of Edinburgh, where the policy is to avoid running smaller jobs on the
supercomputer. Given that the UK Government has bought these resources for UK
scientists – what are the benefits to the UK of allowing a certain percentage of the
resource to be used by people from outside the country?

Selling CPU time is important, but certainly does not cover all the issues. Another
important issue is that of sharing the software. This is more difficult than sharing
computer time owing to licence terms. A common licensing approach may be needed.
As Grids develop, this issue will become increasingly important. There is a need to
share data, software, mobile and wireless capabilities, unique facilities, etc.

One possible way forward is for the European Commission to define usage policies,
or alternatively to adopt a user empowered model where the users swap resources as
required a la peer-to-peer model.

One delegate noted that the fact that the sharing of national resources is being
discussed illustrates the point that there are no Europe wide resources. For instance,
many people do not have access to supercomputer resources. Some scientific
investigations require such access, and people in Europe are being forced to address
smaller less significant problems as a result of the lack of facilities. The speaker felt
that the issue was not one of sharing resources, but of whether there are adequate
resources in Europe that people can use. In the US, clusters have been used to provide
high performance computing to all US researchers, not just those in big well-funded
institutes. It was mentioned that this in an issue which is understood within DG-
RESEARCH and discussions are continuing with national research councils.

While there is a need for a pricing policy regarding CPU time, this is perhaps a low-
level issue. Details of CPU time should be hidden from users. What should be offered
to users are services, and in this respect QoS is important. Service implies time,
moving data around, etc., but users should not see this aspect.
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A point was made that it is probably easier to link national resources than to establish
central European resources. The Grid should enable distributed resources to be
exploited. Providing central resources is not the issue. As was said above, barter
payment may be one way of dealing with the problem of payment. However, there
was a feeling that although linking national resources was a possibility, there would
always be some systems that would be barred to non-national users.

On the point of using borrowed facilities to run Grid test-beds, a view was expressed
that for this purpose, borrowed resources would be adequate. However, this approach
would not be appropriate for production Grids and this issue must be understood in
the context of Framework 6.

At the end of the discussion the session chairs summarised the results. Quality of
resources is important not the number of CPUs. Software sharing is also important, as
is data storage. The issue of aggregating money to a few super computer centres
versus use of distributed facilities was discussed. However the challenge is not to
build central facilities but to find a way of dealing with local policies so that
distributed national facilities can be shared across Europe. Prior to the Internet users
paid per use of the network. In the era of the Internet, users pay for traffic flows.
There is a need for something similar in terms of sharing Grid resources such as high
performance computing facilities.

Grids Commercial Applications and Role of RI: Usage Models
for Early Key Applications and Implications for Design of RI

Karl Solchenbach (Pallas, Germany) and Mike Kirton (QinetiQ, UK) chaired this
session. Both session chairs made some opening remarks led by Mike Kirton. The
bottom line for industry is how to make money from Grid computing. What are the
markets and what is their size? Industry wants to do things better, faster and cheaper
and to gain competitive advantage from what they do. So the question is what will
Grids enable? What can be done with these systems that is not now possible? Industry
is also risk adverse, so there is a need to minimise risk. Thinking about the Grids
themselves, issues that industry will expect to be addressed by the development
community are: usability, robustness, security, trust and interoperability.

Karl Solchenbach presented the Hype Curve and asked the delegates where on the
curve is Grid technology and applications? It would seem that Grids are still at the
beginning of the curve, at the point called technology trigger. There is still a lot of
hype surrounding Grids, so the question is, what will be left after the hype? Will the
main market for Grids be big science or industry or both? Will there be successful
applications and where – in healthcare, life sciences, automotive, transport,
government, or defence? It should also be asked why the Application Service
Provision model has not been very success so far? Who will be the early adopters,
large organisations or small enterprises? Who will provide Grid technology services:
public domain, hardware vendors, software developers, or SMEs? How does Grid
computing support distributed information management in the Virtual Organisation?
What will be the killer application or applications for Grids?
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Echoing Mike Kirton’s comments, from a technical point of view, the industrial
implications with respect to issues such as usability, security, performance,
robustness, invisibility and standards are clearly important. Grids will cut across
organisational domains and there are cost, accounting, billing and licensing issues
specific to industry. How to make use of existing infrastructure is also an issue when
much of that infrastructure lies within corporate intranets. Other important issues are
support, heterogeneity and trust.

Markets were the first topic to be discussed. From the telecom operators perspective
Grids might be of interest in the context of ASP. Disaster recovery is also potentially
of interest to many industries. A question is whether industry should become involved
in middleware development? Standards were also perceived to be very important. The
problem is not to find the killer application but to standardise on middleware,
otherwise it will not be possible to have applications, killer or otherwise. Virtual
Organisations are important to industry, so what can Grids offer in terms of
information sharing in VOs? Also, are software vendors ready to move to Grid
systems? Changes to licence agreements are needed for research purposes to enable
trial applications to be developed and tested. The issue of licensing needs to be
addressed through education and trials.

Early adopters could be both big and small companies. For example, small
consultancy firms and specialised service providers might find the Grid a useful way
of working with big company customers. Big companies are also natural adopters
since they often have the funds to invest in the required development activities.
Regardless of size however, the big issue is one of trust. The banking and credit card
systems are based on trust, and similar levels of trust are needed for industrial Grid
applications. This issue is perhaps neglected when developing software. It is likely
that large organisations will adopt Grids internally, which will lessen the trust
problem. SMEs may also come to value Grid services since the approach should
enable their participation in virtual organisations allowing them access to project
participation previously out of their reach.

Whilst security and trust are important problems, privacy is also an issue. In certain
areas such as healthcare, moving health records across the Grid also raises many
issues.

With regard to resources, a good point was made that at the moment there is no
“seamless pool of managed and brokered resources” as described in the GRIDSTART
project promotional material. Early adopters therefore will need to be able to find a
way around the problems that this creates. Research Infrastructures need to provide
test beds to help create this seamless pool of resources. Other problems such as
performance prediction will also need to be tackled. There is also a clear need for
work to identify the industrial applications most suited to the Grid approach. The
whole area of support for industrial Virtual Organisations also need to be investigated.

At the moment it seems that it is not possible to identify a killer application.
A brief discussion took place on technical implications, identification of the work
needed and whether Globus was enough. More work is needed on the development of
standards to make Grids compatible. A view was expressed that the GGF may not be
the best place to work on standards because it has become too large. The market may
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in the end define standards as there are a number of competing technologies which
could claim to be Grid-like.

The conclusions on the discussion about markets and industrial applications and
technical issues were that industrial participation is obviously important. However it
is not clear at the moment which sectors offer the best markets and there is a need to
determine what will be the best industrial applications. No killer applications can be
identified at the current stage of development. It is possible that a new software-
licensing model is needed. Big companies are likely to be involved in the
development of Grid applications but small enterprises may be early adopters to
provide specialised services to big companies. The establishment of Virtual
Organisations is a complex area that still needs a lot of effort and work on standards
development is very important. Security and trust are key enablers for industrial take-
up and these two areas should be viewed as priority issues to address. Finally, the
current state of development of Grids is at the technology trigger stage on the hype
curve and there is a need to stimulate a vision of what the Grid can do for industry.

Links to National Programmes

Ron Perrott (University of Belfast and UK eScience Programme) and Thierry Priol
(INRIA and French National Grid-Programme) chaired this session. Ron Perrott
opened the session by saying that it was important to discuss links between national
programmes and how to leverage and exploit national efforts at a European level.

Thierry Priol briefly described the French national Grid programme which is aimed at
medium to long term research and also raising the visibility of French Grid research
activities. Several kinds of projects are being funded: multidisciplinary projects;
software projects; support for younger researchers; collaboration between different
teams in France; and international involvement with other Grid research centres and
projects. The overall budget is €5.5M over two years. Projects use existing
infrastructures and rely upon other French initiatives.

Ron Perrott described the history of the development of the UK eScience Programme,
its structure and its activities. The overall funding level is about €160M for three years
with the money coming from the Engineering and Physical Sciences Research
Council and the Department of Trade & Industry. However, through the EPSRC, all
of the UK’s research councils are involved. A range of projects is being supported.
There are small demonstration projects to demonstrate to early-adopters what is
possible. Also there are large pilot projects in a range of subjects involving industry
and multidisciplinary teams. These pilots are big projects with a high profile. In
addition to the demonstration and pilot projects, the UK e-Science programme
involves creation of a network of e-Science centres; a Grid network team;
development of Grid middleware; a support centre for e-Science projects; an Access
Grid installation at each Centre; and support for researchers to attend GGF meetings
over three years.

The meeting moved on to discuss existing national programmes. It is not entirely clear
just how many national programmes there are across Europe. Information about the
current status of national programmes, objectives and their focus on production or
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research grids is lacking. The discussions revealed some further information about
other national programmes.

In Poland there is a €50M effort to build a national optical network to provide a
backbone network to support Grid activities. There are also a number of projects
being undertaken in collaboration with Sun Microsystems. The Polish Government
has also promised continuing support for Grids.

In Italy there are a number of national projects underway. One initiative (€20M over
four years) is concerned with Data Grids. Another new project (€8.1M over four
years) will be creating physical links, core services, and investigating applications.

In Denmark it has been difficult to gain critical mass and funding agencies in the
Nordic countries have not been keen to support Grid projects. There is now
collaboration with the other Nordic countries on a small project with €1M funding for
the next two years. Issues such as certification, information services and further
development of Grid FTP are been examined. One of the objectives is to prepare a
new proposal with funding in the range €10-15M starting in 2005.

In Germany the Unicore project was funded at the State level, but support at the
Federal level is not significant. Up to the year 2006 there is only a budget of about
€18M to support both supercomputing and Grid computing research.

In Hungary it has taken five years to convince Government to fund research of this
nature. A two-year programme with funding of €6M has been running from 2001 to
2002. The Hungarian Government is now convinced the Grid is an important area and
further funding has been made available. €4M has been used to buy 99 clusters and
two supercomputers for Grid computing. A new three-year proposal has been
submitted to the Government to support establishing a supercomputer Grid (€9M) and
general Grid activities (€2.9M).

It was noted that the GRIDSTART project is working on the collection of information
about national programmes.

The relevance of national Grid efforts and how to bring them together was discussed.
In the UK, with some notable exceptions who were represented at the Workshop,
there is not much integration between national and European activities.

In the UK, a central Grid certificate authority for users has been established but this
has not been without its difficulties. In the Czech Republic there is a national
certification programme, but there is only a mandate to provide certification for a
limited number of users. What are needed are certificates for anyone. With regard to
certificates there is a need to think more globally and perhaps collaborate at a
European level and with the US. Perhaps there is a need for a network of Grid
middleware support centres spread throughout Europe.

Smaller countries do not always have national programmes. Sometimes smaller
countries would like access to a larger country’s national programme and a
mechanism to enable this would be useful. National programmes are also an
investment in people and it is important to keep IT people in Europe. Some thought
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should also be given to collaboration at a regional level within Europe where there are
common interests or problems to address, for example, regional disaster management
in response to flooding. Areas such as Virtual Organisations may be another topic
where regional or Europe wide collaboration between national programmes may be
possible.

The question of instruments to enable better collaboration between national
programmes and also with EU level efforts was discussed. It was suggested that a
European interest group might help. Communication links between national
programmes may also help.

The conclusions of the session, as summarised by the session chairs, were that there
were many national programmes, but not much integration between them. This
problem needs to be resolved and there needs to be a change of attitudes at national
level towards co-operation between national efforts. It is an open question whether
national programmes will provide national resources for European level activities.
Better information flow is needed between national programmes as well as movement
of researchers between these programmes. There might be some benefit in
establishing a series of European Grid middleware support centres. Likewise, on the
issues of certification for authentication and security, there is perhaps a need for a
European body to deal with this. Finally more funding is needed at the European
level.

International Co-operation

Paul Messina (Argonne National Laboratory, USA) and Francis Wray (University of
Edinburgh, UK) chaired this session. A discussion paper produced by the
GRIDSTART project on the subject of international co-operation was circulated to the
workshop delegates. Written comments on this paper were invited.

International co-operation will provide a number of opportunities for:

?  Development of a global Grid roadmap;
?  Structured communications between funding agencies;
?  Mechanisms for collecting and sharing information;
?  Channels for sharing information with a wider Grid community;
?  Interaction between test-beds;
?  Co-ordination of software releases;

Also, international co-operation will enable issues to be addressed such as
interoperability of approaches, technology and software.

It was noted that in some areas international co-operation has very little impact.
However, in the case of Grids this is an important area where international co-
operation can bring significant benefits. Such co-operation can take place at different
levels: meetings between projects; exchange of project deliverables; joint projects;
and development of standards for instance.
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The role of existing initiatives such as GGF and GRIDSTART need to be considered.
Ultimately, the goal should be to devise a framework for international co-operation.

The role of GGF in international co-operation was discussed. Some felt that this was
becoming too big to work effectively, but it did provide a useful gathering place and
opportunities to meet people, which is one purpose of the body, in addition to
formulating de facto standards and identifying best practices. Some people felt that
stronger involvement in the GGF by European researchers was required.

There is a need to avoid overlap with activities already supported by GGF, such as
gathering and sharing information. However, international collaboration means more
than just sharing information and working on standards. Some areas of activity are not
addressed by GGF, which is mostly a standards body.  It is not the appropriate
institution for managing joint Grid projects.

There is a need for joint project work and this means work has to be undertaken to
motivate funding agencies. There are several potential areas in science where such
joint projects would be very beneficial. Big grand challenge science projects provide
an excellent opportunity to collaborate. For example, one area is scientific
applications requiring high-speed networks and high bandwidth. Work on middleware
might also be a target area for international projects. Many scientific instruments and
scientific data collections, access to which would benefit European research efforts,
are located outside of Europe; Grids and joint projects would provide ready access to
those resources. Another area would be those applications where it does not make
sense to limit work to Europe, for example, climate monitoring, prediction and
research. Researchers however, need to press funding agencies to support such
projects. It was noted however, that some formal way of approaching several national
agencies in different countries would be helpful. Also tuning proposals to the focus
and priorities of different agencies needs help and support.

A number of other international frameworks for collaboration were suggested as
models, including CERN and the OECD Global Science Forum. These might also
provide an existing mechanism for moving forward.

It was noted that it is sometimes hard to collaborate with the US owing to the fact that
some researchers are quite insular. This attitude is however beginning to change.
Europe however does need to work hard to get attention in the US. The international
profile of European work does need to be improved.

It was stated that at the moment, there is no European roadmap and as yet no
consensus on one. GRIDSTART has provided a mechanism to start work on a
European roadmap and a first draft of such a roadmap is currently in preparation.

Issues such as software licences need to be addressed at an international level.

The discussions focused largely on EU-US co-operation, but the meeting was
reminded about other countries and regions. China, Japan, and Korea for example, are
actively involved in Grids.
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The conclusions of the discussions were that a global Grid roadmap needs European
consensus. Currently this has not been achieved and this needs to be addressed. There
is a need for more international co-operation and integration between national
projects, not just European level projects. The fragmentation of activities across
Europe needs to be addressed and improved. Co-ordination of international efforts
also means getting different agencies across the globe involved. The visibility of
European activities needs to be improved and forums are needed at European and
international levels for discussion. A European forum could help EU funded projects
to better understand activities taking place elsewhere, and national contact points
could be involved in such a forum. There is also a need to think about collaboration at
a technical level such as joint work on technical deliverables.

Grids in the Context of FP6-IST and RI

This session provided an opportunity for the European Commission to provide further
information about Grid activities within FP6.

Mario Compolargo thanked participants for their interesting contributions and inputs.
He said that in the Grid context a momentum had been achieved at national, European
and global levels. Discussions with the Council of Ministers and the European
Parliament had resulted in a decision to provide a high level of funding for Grids
within in FP6. This decision impacted two main areas; Research Infrastructures and
Grid Based Systems for Complex Problem Solving.

Research Infrastructures has already established a strong identity, and has significant
responsibility to develop GEANT and Grid test beds. Significant results are emerging
and now a new stage of co-operation has been reached. Through the Structuring the
European Research Area funding, The European Commission is taking a bold step to
better structure research across Europe. In this respect an integrated approach is
needed and the links between network infrastructures and Grid infrastructures are of
clear importance.

Wolfgang Boch spoke about the initiative within IST called Grid-based Systems for
Complex Problem Solving, which will complement Research Infrastructure activities.
Grids within FP5 were largely a horizontal activity led from the Research Networking
unit. This will remain to some extent in FP6, but there will be a higher profile with
specific areas such as RI and Complex Problem Solving.

Within the area of Complex Problem Solving, there will be a focus on expanding the
potential of Grid/P2P approaches to solve complex problems that cannot be solved
with current technologies in application fields such as industrial design, engineering
and manufacturing, health, etc. There will also be a shift from machine-centric
computing and data Grids for research to knowledge Grids based on a meaning
oriented information model. This will focus on overcoming architectural and design
limitations hampering the use and wider deployment of computing and knowledge
Grids and P2P based approaches. The aim will be to enrich Grid capabilities by
including new functionality required for complex problem solving.



Final Report

28

The research focus in the area of Complex Problem Solving will be on two topics:
Firstly, architecture, design and development of next generation Grid middleware for
complex problem solving. Secondly, the development of enabling technologies for the
solution of complex problems.

Conclusions

Kyriakos Baxevanidis, European Commission and Mark Parsons, University of
Edinburgh, chaired the closing session and summarised the findings and conclusions
of the workshop.

Research Infrastructures have a key role to play in the next stage of Grid
development. It is crucial that robust, reliable, and well-supported large scale Grids
are established in Europe. These should meet the needs of the scientific community
and foster early industry users.

GEANT is a major success with 32 countries working together to support European
research networking. GEANT should be further supported and enhanced in FP6, and
GEANT itself should consider how best to improve links to the Grid community for
everyone’s benefit and vice versa!

The deployment of large scale computing resources is not uniform across Europe.
Mechanisms by which national resources can be made available to EU researchers in
the context of the European Research Area need to be better understood. Computing
resources are not just HPC systems: they also include distributed PCs, data resources,
sensing devices, etc.

Commercial Grid applications will only emerge if early adopters have access to robust
test-beds. Research Infrastructures can be key to this. There is a need to identify the
killer applications of the Grid. SMEs must be included in adoption plans, and
standards, in particular security and trust are key issues in the next generation of
projects.

Human capital is a neglected area and an effort must be made to continue to expand
the Grid community in Europe and to make it as inclusive as possible. Training and
support should be priorities in FP6. Virtual Organisation co-ordination across Europe
must be strengthened. This may be the major technical challenge of FP6.

Many national programmes exist. EU linkage to these more formally is a key
requirement. Small projects may not have the scale to link to these programmes
effectively and support through a Network of Excellence may be required. This
should ensure that informal national clusters from smaller nations are not excluded.

The Grid community agrees that there is a need for international co-operation and co-
ordination. The general concept was agreed and the details will be discussed further.
Co-operation between the EU and national programmes should be strengthened.

The workshop was considered to be successful. On the side of RI there are a number
of clear action items for the European Commission:
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?  Further refinement of the workprogramme;
?  Linking communities;
?  Creation of awareness in other communities.

For potential proposers there are a number of action items:

?  Competition between institutions and proposal ideas is evident, the
merging of activities and resources was strongly encouraged;

?  The new budget is large compared with the situation in FP5, but in order to
make better use of the budget, increased co-operation and additional
national funding should be sought;

?  Some discussions were incomplete so there is a need to find a mechanism
to continue these discussions, perhaps through GEANT and GRIDSTART.

Kyriakos Baxevanidis closed the workshop by thanking Paul Messina for attending
the workshop and for his contributions. He also thanked the session leaders for their
work and Mark Parsons for co-organising the workshop. Finally he thanked all the
delegates for giving their time to attend the event and for their input into the
discussions.
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Appendix 1 - Workshop Programme

Workshop

Giving Europe the edge on Grid Research Infrastructures (RI)

Dates: 3 - 4 October, 2002

Venue: Centre Albert
Borschette
Room 4D

36 rue Froissart
1040 Brussels

Agenda

Thursday, 3 October 2002

10:00 – 10:30                      Arrival and coffee
10:30 – 10:45                      Opening and Welcome

Speaker: Spyros Konidaris
Adviser to the Deputy Director General,
European Commission, DG INFSO

10:45 – 11:45                      Invited Talk: Grid-enabled computing environments
Speaker: Paul Messina

Senior Computer Scientist, Argonne National Laboratory;
Senior Advisor on Computing, CERN; Principal
Investigator, Distributed Terascale Facility; former
Director of Center for Advanced Computing Research
and assistant vice-president for Scientific Computing at
Caltech; Chairman of the Global Grid Forum Advisory
Group; Member of the Cyberinfrastructure Panel of the
NSF, USA

11:45 – 12:15 Grids within the context of the Research
Infrastructures Programme of the Commission

Speaker: Antonella Karlson,  European Commission

12:15 – 12:45 FP6 Budgetary issues and Workshop Agenda
Speaker: Kyriakos Baxevanidis,  European Commission

12:45 – 14:00 Lunch Break

14:00 – 15:30 Main characteristics of the future Infrastructure;
major milestones and actors of RI deployment

Discussion Fabrizio Gagliardi,  CERN
Chairs: Mark Parsons,  University of Edinburgh, UK
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15:30 – 16:00  Coffee Break

16:00 – 17:30                      Research Networks and Grids
Discussion Dai Davies,  DANTE, UK

Chairs: Manuel Delfino,  CERN

17:30 – 19:00                      Expressions of Interest Session
Discussion Kyriakos Baxevanidis

Chairs: Antonella Karlson

Friday, 4 October 2002

08:30 – 09:30                      Grids in the broader framework of distributed
                     computing (supercomputing, cluster computing)
Discussion Domenico Laforenza,  CNUCE, Italy

Chairs: Alexander Reinefeld,  ZIB, Germany

09:30  – 10:30                      Grids Commercial Applications and role of RI;
                     Usage models for early key applications and
                     implications on design of RI
Discussion Karl Solchenbach,  Pallas, Germany

Chairs: Mike Kirton,  QinetiQ,  UK

10:30 – 11:00  Coffee Break

11:00 – 12:15 Links to National Programmes
Discussion

Chairs:
Ron Perrott,
University of Belfast; UK e-Science Programme
Thierry Priol
INRIA; French National Grid-Programme

12:15 – 13:30  Lunch

13:30 – 15:00                       International Co-operation
Discussion Paul Messina

Chairs: Francis Wray,  University of Edinburgh,  UK

15:00 – 15:30  Coffee Break

15:30 – 15:45                      Grids in the context of FP6-IST and RI
Speaker: RI:   Mario Campolargo

IST: Wolfgang Boch
Heads of Unit,
European Commission, DG INFSO

15:45 – 17:00                      Any Other business;
                     Conclusions
Discussion Mark Parsons

Chairs: Kyriakos Baxevanidis
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Appendix 2 - Glossary of Terms

ERA European Research Area
CPU Central Processing Unit
EU European Union
FP5 Fifth Framework Programme for Research
FP6 Sixth Framework Programme for Research
GEANT Pan-European Gigabit Research Network
GGF Global Grid Forum
Globus Middleware toolkit for Grid Systems
HPC High Performance Computing
ICT Information and Communication Technologies
IT Information Technology
IST Information Society Technologies
NREN National Research Networks
NSF National Science Foundation
P2P Peer-to-Peer
QoS Quality of Service
RI Research Infrastructures
RTD Research and Technology Development
VE Virtual Enterprise
VO Virtual Organisation


