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Abstract 
The EGEE-II project operates the world's largest multi-disciplinary Grid 
infrastructure. It is the second phase of the EGEE programme, begun in 2004 to 
provide a stable, scalable and secure Grid infrastructure available 24 hours a day to the 
research community. EGEE-II brings together 91 partners from 32 countries, both 
within European and beyond to the Russian Federation, Asia and the United States. 
This global Grid supports nine different application domains and more than 60 virtual 
organisations in areas as diverse as biomedicine and finance.  
 
This paper provides an overview of the work of EGEE-II, examining the 
infrastructure, middleware and applications it supports. This includes discussion of the 
gLite middleware, developed during the EGEE project but now used by a number of 
outside groups. The paper also looks at the training and outreach activities within 
EGEE-II, as well as the incubator role the EGEE programme has played with many of 
the other Grid projects in Europe and beyond. Finally this paper looks at the future 
plans of the EGEE-II consortium, aimed at developing sustainable Grid infrastructures 
to support science through the 21st century.  
 
 
Note on provenance, copyright and reproduction 
This document was produced as a Deliverable provided to the European Commission as part of 
the EGEE-II project. It comprises a general overview of the project, suitable for a large range 
of audiences, but with an emphasis on non-technical groups. This paper is publishable by 
outside groups with condition that copyright is reserved by the members of the EGEE-II 
consortium, and subject to the prior approval of the project management. Any republication 
must also include the following acknowledgement: “This work is co-funded by the European 
Commission through the EGEE-II project, Contract number INFSO-RI-031688”. All enquiries 
on publication or other concerns should be addressed to projectoffice@eu-egee.org. 

 

 

1. OVERVIEW 
 
Enabling Grids for E-sciencE II (EGEE-II) is a project co-funded under the European 
Commission (EC) Sixth Framework Programme to build a seamless Grid 
infrastructure available 24 hours a day to the research community. It features 91 
partners in 32 countries from Europe, and beyond to the USA and Asia, as well as 48 
non-contracting partners participating through Joint Research Units. 
 
EGEE-II is the follow up to the successful EGEE projecti, which began in April 2004. 
The work of both projects was conceived as a four-year programme to unite regional 
and thematic Grid initiatives in Europe to produce a production quality Grid 
infrastructure to support the European Research Area. This infrastructure supports new 
kinds of collaborative research, both by facilitating analysis of very large datasets and 
by enabling distributed communities to share data in a simple and secure manner. 



EGEE-II OVERVIEW PAPER 
 

Last Update: 19/06/2006 
 

EGEE-II is a project funded by the European Commission - contract number INFSO-RI-031688 
 

Such technologies become increasingly necessary as scientific disciplines become 
more focussed and geographically dispersed.  
 
Originally only within Europe, EGEE quickly spread beyond this to the USA and 
Asia. For EGEE-II the consortium has grown further, with some 20 new partners 
joining the project including non-European groups as full members of the project. 
EGEE-II continues the work of EGEE, with the same project and management team 
brining the experience they have gained in other major Grid projects such as European 
DataGridii, DataTAGiii, LCGiv (The Large Hadron Collider Computing Grid) and 
others.  
 
The project operates the EGEE Grid Infrastructure, a production quality Grid with 
more than 200 sites, offering Grid services to users from around the world. The users 
are organised in 60 Virtual Organisations (VOs) from nine scientific and research 
domains, and run applications ranging from earthquake modelling to malaria research 
and particle physics. This paper will present the rationale and initial status of EGEE-II, 
as well as providing an overview of the main project products and plans for the future. 
 
Through its role as an incubator, EGEE-II will continue to exert a structuring effect on 
the Grid related work carried out in the European Research Area and beyond. This 
involves supporting the development of a large range of other ‘related projects’ (RPs), 
often co-funded by the EC, which work in the area of Grid computing. As of the start 
of EGEE-II, The project has linked to several large scale projects and 14 such smaller 
‘related projects’ (see figure 3), with many others predicated to connect to the project 
during its two-year lifespan. 
 
 

2. INFRASTRUCTURE 
 
EGEE-II operates the world’s largest multi-science Grid infrastructure, with more than 
200 sites in 39 countries. This includes not only project partners but also other Grid 
projects and outside groups, who have chosen to contribute resources to the EGEE 
infrastructure in order to gain experience as Grid service providers and benefit from 
the large scale computing resources EGEE-II offers. The project infrastructure 
comprises a number of different services that allow daily production use as well as 
ongoing development and training. These services are explained in the following 
sections. 
 

2.1. THE PRODUCTION SERVICE 
The production service is a well supported infrastructure capable of maintaining the 
high throughput of jobs required for daily use by the scientific and research 
communities. This production service is spread across the many project sites, and is 
managed by 10 Regional Operation Centres (ROCs). Overall responsibility for the 
infrastructure rotates amongst these ROCs on a 8 hours a day, five days a week basis, 
with plans to move to 24x7 coverage, including new ROCs in the USA and Asia, in 
the near future. 
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Figure 1: Countries connected to the EGEE Infrastructure as of April 2006 
 
The production service has demonstrated its ability to provide a reliable service to a 
large number of scientists across the globe. Between January and October 2005 
(during the earlier EGEE project) , the production service completed in excess of 2.2 
million jobs, with daily averages of more than 10,000 jobs sustained for more than a 
month, equating to approximately 6 million kSI2K (Kilo SpecInt 2000,a common 
measure of computer power) CPU hours, or around 700 CPU years. With the addition 
of new partners and sites in EGEE-II, this capacity is expected to grow over the two 
years of the project, and by the start of EGEE-II the infrastructure already processed in 
excess of 20,000 jobs per day. In particular, the resources provided by the High 
Energy Physics (HEP) community through LCG, in support of the Large Hadron 
Collider (LHC) currently under construction at CERN (the European Organization for 
Nuclear Research in Geneva, lead partner of EGEE and EGEE-II), will significantly 
enlarge the amount of resources attached to the infrastructure. By late 2007 these HEP 
resources are expected to exceed 100,000 CPUs, required to process the predicted 15 
petabytes/year of data the LHC will produce. 

2.2. THE PRE-PRODUCTION SERVICE 
The EGEE pre-production service is a Grid infrastructure intended to allow limited 
scale testing of new middleware and application releases prior to deployment on the 
full production infrastructure. It mimics the features of the production infrastructure to 
the largest extent possible, running on 14 sites around the world and a special 
certification testbed at CERN (which contains four virtual sites). The testing that the 
pre-production system allows is vital to the success of the project, as it allows testing 
in a real-world environment without disrupting the daily use of the production 
infrastructure by the many members of the EGEE user community. Such testing 
ensures that each new release maintains the high standards in security, stability and 
ease of use that are required to make the EGEE infrastructure, and the Grid in general, 
a viable choice for the research community. 
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2.3. THE GILDA TESTBED. 
GILDA is the Grid INFN Laboratory for Dissemination Activities, a small scale 
infrastructure developed by the Istituto Nazionale di Fisica Nucleare in 2004, an 
EGEE partner in Italy, to fulfil a range of different needs in the areas of dissemination, 
training and application porting. 
GILDA is primarily useful to the project as t-infrastructure (training infrastructure), 
designed from the start to meet the specific needs of training activities, such as pre-
production features, short response times, light-weight authorisation and convenient 
portals. Finally, GILDA is used in dissemination and outreach activities to 
demonstrate the Grid to members of the public and those unfamiliar with Grid 
technology. Those wishing to try the Grid are able to experience the entire process of 
Grid use, through getting a certificate and joining a VO to submitting a job to the 
GILDA infrastructure and receiving the results.  Finally, GILDA can operate as a very 
small scale testbed for early stage or accelerated porting of applications to the grid 
environment. 
 

2.4. USER SUPPORT 
The EGEE-II project operates the Global Grid User Support (GGUS) system, with 
contributions from the LCG project. This scheme combines federated support with 
central coordination, such that users are able to either request support from their 
nearest Regional Operations Centre, or submit a support request centrally to the 
GGUS system. This then routes it to the most appropriate location, choosing from a 
wide range of support groups including regional groups, project wide groups or even 
members of the middleware development and Grid operations teams. With the 
integration of the US and Asian sites it is planned to offer 24/7 GGUS support 
coverage for all those using the EGEE Grid. 
 
 

3. MIDDLEWARE 
 

3.1. THE GLITE DISTRIBUTION 
At the start of the earlier EGEE project, a two track approach to middleware was 
selected. The original production middleware was LCG-2, based on the work of the 
earlier European DataGrid (EDG) project and developed by the LCG project. In 
parallel EGEE launched the gLitev middleware for prototyping and testing new, 
lightweight functionalities.  
 
The gLite distribution was designed as a new approach to middleware, combining best 
of breed components from many different international sources to create a stable, 
scalable, well integrated and lightweight distribution able to meet the needs of diverse 
user communities. To ensure that the varied components of gLite are well integrated, 
the gLite design team incorporates representatives from other major middleware 
development projects, such as Globus, Condor, LCG and AliEn (A lightweight Grid 
framework developed at CERN). In parallel, the gLite team works closely with the 
EGEE operations and testing activities to ensure that gLite provides the stable service 
needed for the production service. 
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Fig 2: Services offered in gLite 3.0. 

 
The gLite distribution is a service-orientated solution based on the Web Services 
standard, providing lightweight functionality and allowing for simple installation and 
management. It is a portable, modular product, designed to coexist and interoperate 
with existing deployed infrastructures. Distributed under a business-friendly open 
source licence (based on the Open Source Initiative approved EDG licence), the 
project has successfully encouraged the uptake of gLite by outside groups. Fellow 
Grid project DILIGENTvi (A Digital Library Infrastructure on Grid Enabled 
Technology) uses gLite on its production service, while during EGEE the French 
space agency, CNES, experimented with the deployment of gLite on their intranet 
with the help of EGEE industrial partner CS SI. This led to further work on gLite and 
to CNES choosing to join EGEE-II.  
 
While LCG-2 provided the core middleware for the production service, modules from 
gLite were incorporated as they became ready. This meant that by the end of EGEE, 
the production service featured the best modules of both the LCG-2 and gLite stacks. 
As a result, at the start of EGEE-II the decision was made to merge the two releases 
into a single distribution under the name gLite 3.0. This combines the best of the 
earlier LCG 2.7 components with those from gLite 1.5 to produce a single distribution 
that features the stability, scalability and portability necessary for modern production 
quality middleware. 
 
 
 

3.2. INTEROPERABILITY 
 
The overarching concept of Grid computing implies the seamless interoperation of 
distributed infrastructures, both at different sites within a Grid and between Grids. In 
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this vein, EGEE-II interoperates with other major international Grids, notably the 
American Open Science Gridvii (OSG, successor to the Grid3 project) and the 
European supercomputing Grid DEISAviii (Distributed European Infrastructure for 
Supercomputing Applications). In addition, work is ongoing on interoperation with the 
well established NorduGridix project and its Advanced Resource Connector (ARC) 
middleware. Members of these groups participate in the gLite design process, and 
regularly meet with members of EGEE-II in order to keep up to date with new 
developments. 

4. APPLICATIONS 
 
EGEE-II intends not only to demonstrate the validity of the Grid technology for large 
scale distributed research communities, but also provides a Grid infrastructure to be 
used on a daily basis by such communities. To achieve this, EGEE-II has a very strong 
focus on its users and their many applications. Users access the Grid through simple 
portals, generally web based, identifying themselves through a system of VOs. These 
are notional groups of users from a single community, able to share datasets, access 
common resources and engage in collaborative work through the Grid. Through a 
single-sign-on system based on public key encryption, users can securely identify 
themselves as a member of their VO, giving simple access to very large scale 
resources without specialist technical knowledge. Communities simply connect their 
resources, local or distributed, to the Grid infrastructure, and get access to these shared 
resources from any location through simple portals. Furthermore, the project offers a 
system for negotiating access to the resources of other VOs, allowing temporary 
access to vast computing resources. The project reserves effort and personnel to 
engage with these application communities, incorporating their needs into the 
development processes within the project, and supporting them in moving their work 
to the Grid. Over the course of the EGEE project this was highly successful, and at the 
start of EGEE-II the project supports 60 VOs from nine application domains, with 
other in development. 
 

4.1. APPLICATIONS DOMAINS 
EGEE-II supports nine applications domains (see Table 1) ranging from Astrophysics 
to multimedia. EGEE started with two pilot application domains, Biomedicine and 
HEP, chosen due to their needs for location-independent access to large scale 
computing resources and their prior experience with Grid technology through proof-
of-concept projects such as European DataGrid. The Biomedicine domain is both large 
and heterogeneous, supporting individual applications from medical imaging to 
molecular docking. While not using such unusually large datasets as some other 
domains, the Biomedical community benefits from the Grid by enabling remote 
collaboration on shared datasets as well as carrying out high throughput calculations in 
areas such as drug discovery, where many millions of candidate molecules might be 
tested against a target. The HEP domain, in contrast, engaged with the Grid to allow 
distributed analysis of datasets of an almost unprecedented size. Notably this domain 
contains the four experiments of the forthcoming LHC, though it also supports other 
international physics collaborations such as Babar, CDF, D0, H1 and Zeus   running at 
HEP laboratories in the USA and Germany. The pilot application domains continue to 
play a key role in feeding requirements and feedback into the development of the 
infrastructure and middleware, but are rapidly being joined by groups from other 
domains who are enthusiastically embracing Grid technology.  
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Table 1: Application domains supported by EGEE 
Astrophysics Computational Chemistry 
Earth Sciences Finance 
Fusion Geophysics 
High Energy Physics Life Sciences 
Multimedia  

 
 
The project is also trying to unite these different user groups into a coherent Grid user 
community, through events such as the EGEE User Forum, an annual event launched 
at the end of EGEE. The first User Forum in March 2006 brought together more than 
250 Grid users and developers to share experiences, learn about developments within 
the project and give feedback to the EGEE team. The event received more than 90 
submitted abstracts from the user community, and was judged a clear success by those 
involved, breaking away from the more common technology-oriented Grid events. To 
support and promote relationships both with and between users,  the project has put in 
place procedures for generating Memoranda of Understanding (MoUs) between 
groups that clearly define the different roles within a collaboration, in particular 
making it clear to user communities both what they will receive from EGEE and what 
resources they should bring to the Grid. The project sees such efforts with users, in 
parallel with complementary efforts such as the EGEE Industry Day programme (see 
section 2.5.2), as key steps in increasing the maturity of the technology and ensuring 
that Grid service providers such as EGEE-II remain user-focussed, and effectively 
serving the research and scientific communities.  
 

4.2. SERVICE AND DATA CHALLENGES 
In order to demonstrate the ability of the EGEE Grid to enable and support modern e-
Science, the project undertakes a series of data and service challenges intended to 
stress the infrastructure over defined periods of time, mimicking the intensive usage 
that the Grid will increasingly be subjected to. These challenges have thus far come 
from the HEP and Biomedical communities. Particularly important for the HEP 
community are tests of the ability of the infrastructure to sustain high speed transfer of 
data, so far up to 2 gigabytes per second has been sustained over a number of weeksx. 
The Biomedical data challenges have tested the processing capacity of the Grid, such 
as with the WISDOMxi (Wide In-Silico Docking On Malaria) data challenge. The 
WISDOM application assesses potential treatments for the devastating malaria 
disease, by carrying out molecular docking simulations on the EGEE Grid. Over a 
period of just 6 weeks, 46 million compounds were tested using two different 
simulations. This is being followed by a similar challenge looking into treatments for 
the potentially lethal H5N1 avian influenza virus. By tackling subjects such as malaria 
and avian influenza, the project is able to demonstrate both the power of the Grid and 
its potential to tackle modern scientific problems of relevance to the general public. 
EGEE-II will see a more diverse range of service and data challenges, involving all 
participants in the project, to further demonstrate the effectiveness of the EGEE 
infrastructure. 
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5. TRAINING, OUTREACH AND EXTERNAL RELATIONS 
 
In order to support the ever-expanding EGEE user community, the project follows a 
‘virtuous cycle’. In this system, the achievements and successes of existing users are 
publicised through dissemination activities: events, media coverage publicity material, 
and other complementary efforts. Potential new users then make contact with the 
project through a range of channels, including dedicated outreach events and personal 
contacts. They are put in touch with the training activity to introduce users to the Grid 
using systems such as GILDA, and give them the know-how required to begin 
independent use of the Grid. The application support activity then actively encourages 
the development of these application users, aiding in setting up or joining VOs, 
providing documentation and passing requirements on to the middleware activity for 
incorporation into the EGEE middleware. The successes of these new users then feed 
back into the outreach activities, completing the cycle, strengthening the overall user 
community and further enticing new users to the EGEE infrastructure. 

5.1. TRAINING 
EGEE-II operates a vibrant training programme in order to ensure all those involved in 
the EGEE Grid have the appropriate skills needed for their work. This includes 
considerable work on training users, through courses and material on application 
development, applications porting or job submission and monitoring. In addition, the 
training activity also tackles the skills necessary to install and administer Grid sites, 
vital due to the many sites of various sizes and configurations donated by groups 
outside of the project partners. The training activity also leads the User Information 
Group (UIG), which ensures the easy access to documentation on different levels, to 
fulfil the different needs of the user groups. It also works on advanced methods for 
training such as the EGEE e-Learning framework and materials repository, which 
support on-line, self-paced learning and provides EGEE training materials for use by 
outside groups. The training activity is often carried out in co-operation with the team 
supporting the GILDA infrastructure. 

5.2. OUTREACH 
The dissemination, outreach and communication activity ensures that the outside 
world is aware of the work going on within the project. This applies not only to its role 
in the virtuous cycle, but also in general to publicising the project in the media, 
industry, to the European Commission and other high level decision makers able to 
influence the adoption of Grid technology. Such basic promotion of Grid technology, 
as well as the promotion of EGEE-II as a Grid service provider, aids in the process of 
European and global Grid adoption, necessary for the technology to move from a 
specialised tool to a more universal platform for computing. To fulfil these aims the 
project produces a wide range of brochures, information sheets and publicity material, 
as well as publishing a newsletter and making frequent press releases. The project also 
organises major conferences, the next to be held in Geneva in September 2006, which 
will showcase the project and Grid technology to a wide range of audiences from 
industry to members of international organisations. 
 
For EGEE-II, considerable efforts will be put into relations with industry. The project 
has a range of commercial firms as full partners in the project, but actively seeks 
further engagement with industry. Continuing on from EGEE, the project will run an 
Industry Forum to allow easy communication between the project and firms with an 
interest in Grid technology. The Industry Forum has also expanded, with contacts in 
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almost all partner countries for EGEE-II, and is now led by an EGEE-II contracting 
industrial partner to ensure its relevancy to the commercial sphere. This allows EGEE-
II to better collect industrial requirements while keeping interested industrial parties 
informed on the progress of the project and able to capitalise on its results. The project 
has also begun a series of special industrial events and is introducing a new EGEE 
Business Associate programme, providing a framework for collaborative research 
programmes involving EGEE-II and industry. In addition, EGEE-II works closely 
with related projects concentrating on the interface between the Grid and business, 
such as BEinGRID (Business Experiments in Grid). BEinGrid is running a number of 
experiments in which they deploy and test Grid systems in commercial contexts 
ranging from finance to the geophysics sector. EGEE-II shares many partners with 
BEinGrid, and the BEinGRID consortium has also selected the gLite middleware for 
use in a number of their experiments.   
 
Finally, the EGEE-II has instituted an Industry Task Force made up of its industrial 
partners and those actively wishing to deploy industrial applications. To ensure that 
industrial requirements are properly taken into account, this task force will be put on a 
par with the scientific user groups in the planning of the projects technical work. 
Providing such a menu of options for industrial involvement helps the project 
maximise its industrial relevance and helps ensure the long term future of Grid 
computing for both the research and industrial communities. 
 

5.3. RELATED PROJECTS 
EGEE-II maintains strong links to other major Grid projects around the world such as 
the US Open Science Grid (OSG), the Japanese NAREGIxii (National Research Grid 
Initiative) project and the European supercomputing Grid DEISA (a Distributed 
European Infrastructure for Supercomputing Activities), several of which have joint 
members with EGEE-II. In addition, EGEE-II has close ties to GÉANT2xiii, which 
provides an pan-European research network which is used as the underlying network 
for the EGEE Grid. Shared work with these projects includes areas such as security, as 
well as effort in improving interoperation with these other major e-Infrastructures.  
In addition to such cooperation, a major goal of EGEE-II and the earlier EGEE project 
is to act as an incubator for related Grid projects and initiatives.  Through this EGEE-
II can exert a structuring effect on Grid technology in support of the European 
Research Area and the global research community. To this end EGEE-II supports 
smaller projects from a variety of areas, summarised in Figure 3. Within these, one 
group of projects extends the EGEE infrastructure to new geographical areas, such as 
India, China, the Baltic States and Latin America, increasing the impact of EGEE-II 
both within the partner states and beyond. A number of projects focussing on single 
applications or application domains make use of the EGEE infrastructure in their 
work. By opening the EGEE Grid to such external applications the project helps drive 
the adoption of the gLite middleware as a standard Grid platform and supports the 
collaborative atmosphere that has emerged between Grid projects. Finally, EGEE-II is 
involved with a range of projects that provide support in areas such as Grid training, 
dissemination and security. The project provides support for each project depending 
on its needs, including access to the project middleware and infrastructure, a platform 
for publicising their work through newsletters, publications and conferences, and 
access to tailored training through the EGEE-II training activity. 
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Fig 3: EGEE-II relationship to related projects 

 

6. BEYOND EGEE-II: SUSTAINABLE GRID INFRASTRUCTURES 
FOR EUROPE 

EGEE-II is firmly committed to the long term future of Grid computing as a platform 
for the global research community, and to ease a range of potential technical and 
social issues such as the digital divide between developed and developing countriesxiv. 
Such a sustainable future for Grid technology requires a number of well accepted 
changes to the way Grid projects are organised. A clear example of this is the problem 
of how long term structures can be created from short term funding systems, 
preventing users in industry or academia from being able to rely on the continued 
reliability of the Grid as a resource. The EGEE-II team has worked on these issues in 
concert with members of the European Commission and other e-Infrastructure 
projects, and together are developing plans for new structures to oversee European 
Grid computing and the nascent European Grid Infrastructure. The fundament of these 
structures is the concept of National Grid Initiatives (NGIs), which connect all Grid 
related efforts within a country (or in some cases group of smaller countries). Some 
countries already have NGIs, while a number of others already have plans to form 
them. These would then provide the components for a federated approach to concerted 
Grid development and operation. 
 
In order to achieve these ends, the EGEE-II consortium is consulting with key 
members of the Grid community across its partner nations on appropriate frameworks 
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for sustainable Grid computing. The project has already met with representatives of 17 
countries from the consortium, as well as holding discussions with US and Asian 
representatives to add an international perspective. The project is also in 
communication with policy bodies such as the e-Infrastructure Reflection Groupxv (e-
IRG) and the European Strategy Forum on Research Infrastructuresxvi (ESFRI) on how 
the project can contribute to their plans for the future. By taking a leading role in 
seeking an inclusive, federated method for ensuring the long term availability of Grid 
computing, EGEE-II is making good on the commitments it has made to users of the 
EGEE infrastructure and helping make sure that Grid computing continues to 
transform the way modern science is carried out. 
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