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CoreGRID and Grid...
CoreGRID is the European research network on foundations, 
software infrastructures and applications for large-scale, 
distributed Grid and peer-to-peer technologies. 

CoreGRID aims at strengthening and advancing 
European scientifi c and technological excellence, 
encouraging the mobility of researchers and addressing 
long-term Grid research to build the foundations for 
Next Generation Grids, from 2010 and beyond. 
The CoreGRID vision of these Next Generation Grids is:

A fully distributed, dynamically reconfi gurable, scalable 
and autonomous infrastructure to provide location 
independent, pervasive, reliable, secure and effi cient 
access to a coordinated set of services encapsulating 
and virtualising resources (computing power, storage, 
instruments, data, etc.) in order to generate knowledge.

CoreGRID not only invests in Grid research. It is also 
developing more effective routes for the industrial exploitation 
of the Grid in order to successfully translate research results 
into economic benefi ts. CoreGRID drives collaboration 
between research organisations, funding bodies and industry 
at all levels of the value chain and across national borders, 
making sure that industrial needs and commercial ambitions 
are taken into account while Grid research is conducted. 

CoreGRID is committed to structuring European research 
by integrating the critical mass of expertise and promoting 
scientifi c and technological excellence within and 
beyond the Grid research community. In this way, the 
CoreGRID Network of Excellence is making sure today’s 
research will address tomorrow’s market needs.

CoreGRID, Grid 
and Europe...
The CoreGRID Network is funded by the European 
Commission within the European Union’s Sixth Research 
Framework Programme. This support allows the Network 
to focus on creating a strong and durable integration 
of Grid research expertise in Europe to facilitate the 
creation of future Grid systems in both academic and 
industrial environments. This way, it will contribute to 
accelerating Europe’s drive to turn its substantial Grid 
research investment into tangible economic benefi ts.

The CoreGRID Network will contribute to helping 
Europe take Grids out of the research labs and into 
industry — a critical step in ensuring Europe realises the 
benefi ts of the information society. 
By bringing together a critical mass of well-established 
researchers from European-based research centres and 
universities into research institutes, the CoreGRID Network 
will enable Europe’s researchers and businesses to better 
share knowledge and resources across the continent. 
Operated as a European Grid Research Laboratory, 
CoreGRID is therefore facilitating the promotion of 
Europe’s world-class scientifi c and technological excellence 
in order to improve European competitiveness. 

What is the Grid?
The Grid provides enormous computing and 
knowledge power on demand in the same way 
as the electricity grid supplies electricity. 

The Grid works by connecting resources together with the 
aim of dynamically sharing these resources (computers, data 
repositories, software programmes, scientifi c instruments, etc.). 

It can be pictured as a powerful and self-managed 
virtual computer made out of a large collection of 
heterogeneous and geographically distributed resources.
Instead of data coming out of the electricity plug in the wall, 
you now get access to knowledge and massive amounts of 
data from thousands of other computers spread across the 
globe. This knowledge is manipulated through your PC to 
provide you with instant answers to queries spread worldwide. 
Your PC has become a gateway to a computing infrastructure, 
while you only pay for what you need and when you need it.
The Grid allows us to solve complex problems that could not be 
tackled otherwise. It provides widespread access to computing 
and is an enabling tool for the creation and management of 
dynamic virtual collaborations and organisations worldwide.

The Grid is a crucial technology both for science and industry.

Introduction



By Viviane Reding, Commissioner for Information 
Society and Media, European Commission

CoreGRID, Grid, 
Europe and industry
Grid technologies are considered to be a crucial enabling 
technology in achieving the productivity and growth 
challenges necessary to meet the European Union’s 
objective of transforming Europe into the most competitive, 
knowledge-based economy in the world by 2010. 

By making colossal processing power-on-demand widely 
available, Grid technologies raise for industry the prospect 
of solving problems never previously imagined and the 
possibility of offering a whole new generation of services. 
The potential impact on the quality of life for every citizen 
in Europe and on industry competitiveness is profound.
This importance of Grids is refl ected in the European 
Union’s continued and growing fi nancial support for Grid 
research. In this perspective, the CoreGRID Network of 
Excellence is recognised to best represent this activity 
of integrating and coordinating Grid research efforts 
across Europe and promoting close cooperation with 
industry, aligning both research and industry towards the 
construction of a sustainable European Research Area.
By funding ambitious projects such as CoreGRID, Europe 
is defi nitely stepping in to transform research results 
into key services. This will help get Europe ready for a 
technological revolution via Grid technologies, thereby 
driving European growth in the 21st century.
Grids are therefore a critical enabling technology for 
scientifi c excellence and industrial competitiveness.

(…) you now get access 
to knowledge and massive 
amounts of data from 
thousands of other computers 
spread across 
the globe.

“Grid technologies are at a turning point in their evolution 
for industry to step in and transform the world-class research 
results into key services to drive European growth in the 21st 
century.“

“Grid will be a ‘crucial enabling technology’ in achieving the 
i2010 (European Information Society 2010) initiative, which 
looks to promote cooperation between industry and Member 
States in order to achieve a borderless European information 
space, stimulate innovation, and make the European Information 
Society as inclusive, secure and accessible as possible.“ 

“Grids are an excellent enabler of service-oriented knowledge 
utilities. However, we must stress the importance of the co-
ordination between the research and industry sectors to make 
this a reality.“

“Europe is in an excellent position to shape and steer a tech-
nological revolution via Grid technologies.”
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Bruno Le Dantec
Administrative and Financial 
Co-ordinator, ERCIM Thierry Priol

Scientifi c Co-ordinator, 
IRISA/INRIA

Editorial

Grid computing emerged in the mid-nineties as a new 
high-performance computing infrastructure for scientifi c and 
engineering applications. The concept behind Grid is simply 
accessing computing and storage capacity on demand similar 
to using electricity when connecting domestic appliances to 
a power outlet. Grid computing is thus a means to access 
computing resources in a completely transparent way. 

To allow such computing infrastructure to be used by a 
wider range of applications, such as in business, requires 
a set of properties that are not yet fully available in today’s 
Grids. These properties include scalability, robustness, 
dynamism, self-healing, high integrity, business-strength 
security and trust, low effort threshold end-user interface, 
and homogeneous access to heterogeneous resources. 

The Grid concept targeted by the CoreGRID Network of 
Excellence (NoE) is a much broader vision than that of the 
nineties and represents a challenge for the next decade. In this 
vision a user will interact with the system to specify a request and 
the system will respond with a ‘deal’ that the user may accept or 
reject. The deal will encompass different kinds of resources such as 
data, information and knowledge, sensors or particular computing 
equipment such as visualisation systems, as well as computational 
resources. CoreGRID has been set up to implement this vision. 

To make this vision a reality, the Network brings together a 
critical mass of well-established researchers (152 permanent 
researchers and 164 PhD students) from forty-two institutions. 

The Network is operated as a European Research Laboratory 
(known as the CoreGRID Research Laboratory) with six 
European-wide institutes mapped to areas that have 
been identifi ed in a joint programme of activities. 

These six research areas are the following:

• Knowledge and Data Management

• Programming Model

• System Architecture

•  Grid Information, Resource and 
Workfl ow Monitoring Services

• Resource Management and Scheduling

• Grid Systems, Tools and Environments

After almost two years of activity, the Network has produced 
substantial research results published in more than 50 
technical reports, a direct outcome of the integration 
effort made by the partners. Besides this, CoreGRID is 
committed to spreading excellence outside the Network, 
showing what has been achieved thanks to EU funding. 
This report is part of this strategy aiming at demonstrating 
the real benefi t of integrating research at the European level.
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CoreGRID - 
objectives & structure
The CoreGRID initiative was launched on September 1, 2004 
and aims at building a virtual European-wide research 
laboratory that will achieve scientifi c and technological 
excellence in the domain of large-scale, distributed Grid and 
peer-to-peer technologies.

It is the primary objective of the CoreGRID Network of 
Excellence to build solid foundations for Grid and peer-to-
peer on both a methodological and a technological basis 
and to stay at the forefront of scientifi c excellence. This 
will be achieved by structuring research activities, leading 
to integrated research among experts from relevant fi elds, 
specifi cally parallel and distributed systems, middleware, 
programming models, algorithms, tools and environments. 
The main idea is to contribute to realising the CoreGRID vision 
of a future Grid infrastructure. This vision of new generation 
Grid architecture seamlessly integrates the existing Grid and 
other emerging architectures, such as peer-to-peer, while 
taking concepts and standards from the World Wide Web 
Consortium and other relevant standardisation bodies.

To comply with this long-term objective, the CoreGRID 
Network defi nes and conducts a joint programme of 
activities (JPA) in order to integrate and co-ordinate the 
ongoing research activities of the major European research 
teams in the fi eld of Grid and peer-to-peer technologies. 
These research teams bring both high-level expertise into 
particular areas and also their own capabilities in infl uencing 
their national programmes in Grid and peer-to-peer 
technologies, allowing better long-term integration. 

The Network gathers a critical mass of well-established 
researchers (152 permanent researchers and 164 PhD 
students) from 42 research centres and universities 
into an ambitious joint programme of activities.

Operated as a European Grid Research Laboratory, the 
joint programme is structured around six strategic and 
complementary research areas, organised as research 
institutes. Each is dedicated to a particular domain 
identifi ed as of strategic importance to ensure the durable 
development and deployment of Grid infrastructure.

Through this commitment, 
CoreGRID is helping Europe 
take Grids out of the research 
labs and into industry. 
This marks a critical step 
in ensuring that Europe 
realises the benefi ts of 
the information society.

CoreGRID - concept
The CoreGRID Network is funded by the European 
Commission within the European Union’s Sixth Research 
Framework Programme for research and technological 
development through a grant of €8.2 million assigned for 
a duration of four years.

CoreGRID comes within the framework of Europe’s 
Information Society Technologies (IST) research which has 
defi ned Grid technologies as crucial enabling technology to 
transform the European Union into the most competitive, 
knowledge-based economy in the world by the year 2010.

By providing everyone with immense computing power 
and knowledge previously not even available to the largest 
corporations and laboratories, Grid is actually seen as the 
enabler to both improve the competitiveness of existing 
industries and mark a new era of markets and services 
previously thought impossible to drive forward. The 
impact on our quality of life will be profound, allowing 
us to better monitor and model everything from global 
climate change to the way cars behave in collisions. 

To put Europe in front and make sure today’s research 
addresses tomorrow’s market needs, CoreGRID is committed 
to structuring European research by integrating the 
critical mass of expertise and promoting scientifi c and 
technological excellence within and beyond the Grid 
research community. Through this commitment, CoreGRID 
is helping Europe take Grids out of the research labs and 
into industry. This marks a critical step in ensuring that 
Europe realises the benefi ts of the information society.

CoreGRID 
Network of 
Excellence 
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1.  Institute on Knowledge and Data 
Management: Handling information, data, and 
knowledge that are required or produced by a 
wide range of diverse processing services. 

2.  Institute on Programming Model: Making 
the programming of Grid infrastructures as 
simple and transparent as possible. 

3.  Institute on System Architecture: Studying adaptive 
and dependable Grid architectures and services 
to design next generation Grid middleware. 

Knowledge Layer

Information Layer

Computation/Data Layer

Middleware
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CoreGRID vision of the Next Generation Grid

Grid Research Projects under FP6

4.  Institute on Grid Information, Resource 
and Workfl ow Monitoring Services: 
Provide scalable information service to 
implement a consistent view of the Grid. 

5.  Institute on Resource Management and Scheduling: 
Addressing effi cient scheduling and co-ordination of 
all relevant resources within a Grid environment.

6.  Institute on Grid Systems, Tools and 
Environments: Integrating various middleware, 
tools and applications for problem solving.

The way this programme has been implemented, structuring 
integrated research activities jointly executed by the best 
teams in Europe, ensures real integration of the research 
carried out in Europe to fi t the goal of a Network of 
Excellence defi ned by the European Commission in the 
Sixth Research Framework Programme. The ideas driving 
the CoreGRID project within this context are defi nitely 
excellence, integration, dissemination and sustainability.
CoreGRID has clearly set out on the path towards accomplishing 
its grand vision for a feasible Next Generation Grid. 
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The CoreGRID 
Consortium
42 Research Centres and 
Universities from 18 Countries
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CNR-ISTI – CoreGRID Members 
General Assembly

Domenico Laforenza,
Members General Assembly Chairman, 
CNR-ISTI

ZIB – System Architecture Institute

Description: studying adaptive and dependable 
Grid architectures and services to design 
the next generation Grid middleware.

Artur Andrzejak, 
Leader of the System Architecture Institute, 
Zuse Institute Berlin

INRIA – Scientifi c Co-ordination

Description: 
Ensure adequate scientifi c co-ordination 
and monitoring of the CoreGRID Network of Excellence.

Thierry Priol,
Scientifi c Co-ordinator, IRISA/INRIA

UNICAL – Knowledge and 
Data Management Institute

Description: handling information, data, 
and knowledge that are required by a wide 
range of diverse processing services.

Domenico Talia, 
Leader of the Knowledge and Data Management 
Institute, Università della Calabria

UNIPI – Programming Model Institute

Description: making the programming of 
Grid infrastructures as simple and transparent 
as possible.

Marco Danelutto, 
Leader of the Programming Model Institute, 
Università di Pisa

ERCIM – Administrative and 
Financial Management

Bruno Le Dantec,
Administrative and 
Financial Co-ordinator, ERCIM

CoreGRID Scientifi c 
Advisory Board (SAB) 
Composed of three CoreGRID scientists and three external scientifi c 
experts, the SAB is acting as a peer-review council, ensuring the 
assessment of the work progress and overall scientifi c quality achieved 
by the Network. Through recommendations and strategic guidance 
provided by the SAB, CoreGRID ensures the excellence of the Network.

CoreGRID Executive Committee

The CoreGRID 
Consortium

10
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CETIC – Spreading Excellence

Description: Spreading excellence outside the 
Network by implementing a set of activities to 
disseminate the results of the Network and the 
knowledge acquired by the Network’s members.

Pierre Guisset, 
Spreading Excellence Leader, CETIC

FhG – Collaboration Gateway

Description: Implementing collaboration 
between European Grid projects.

Wolfgang Ziegler,
Collaboration Gateway Leader, Fraunhofer Institute, SCAI

PSNC – Grid Information, 
Resources & Workfl ow Monitoring Services Institute

Description: addressing scalable information 
service to implement a consistent view 
of the Grid.

Norbert Meyer,
Leader of the Grid Information, Resource and Workfl ow Monitoring 
Services Institute, Poznan Supercomputing and Networking Centre

QUB – Integration Monitoring 
Committee

Ron Perrott, 
Integration Monitoring Committee Chairman, Queen’s University of Belfast

WWU Muenster – Integration Activities 

Description: organise and implement a number 
of carefully planned activities, which will 
contribute to a high degree of long lasting 
integration between the partners, with the 
ultimate goal of overcoming the current 
fragmentation of Grid research.

Sergei Gorlatch, 
Integration Leader, University of Münster

UoW – Grid Systems, 
Tools and Environments Institute

Description: integrating various 
middleware, tools and applications 
for problem solving.

Vladimir Getov, 
Leader of the Grid Systems, Tools and Environments 
Institute, University of Westminster

CoreGRID Industrial Advisory 
Board (IAB) 
The Board gathers representatives of large companies as well as SMEs. 
Its mission is ensuring that CoreGRID research signifi cantly impacts 
European industry and contributes to accelerating Europe’s drive to turn 
its substantial Grid research investment into tangible economic benefi ts.

UNI DO – Resource Management 
and Scheduling Institute

Description: addressing effi cient scheduling and 
co-ordination of all relevant resources within a 
Grid environment.

Ramin Yahyapour, 
Leader of the Resource Management and Scheduling 
Institute, Universität Dortmund

The management of CoreGRID is composed of fi ve organs: 
the Scientifi c Advisory Board, the Executive Committee, 
the Integration Monitoring Committee, the Members 
General Assembly and the Industrial Advisory Board.
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Knowledge and data management is a key topic in Grid 
computing. As the EC NGG Expert Group pointed out in 
its report, “Grids environments must behave intelligently 
using knowledge-based techniques, including semantic-rich 
operation and interoperation.” As computing resources in 
the early days of Grids, today and in the near future, data, 
information, and knowledge are critical elements for an 
effective use of Grids in several sectors of our society.

The Institute members work in three main research areas:

•  DISTRIBUTED STORAGE MANAGEMENT
Providing infrastructures, techniques and 
policies for managing storage resources in 
the Grid and at the system level.

•  INFORMATION AND KNOWLEDGE MANAGEMENT
Developing metadata, semantic representation 
and protocols for Grid service discovery, 
information management and design of 
knowledge-oriented Grid services.

•  DATA MINING AND KNOWLEDGE DISCOVERY
Design of Grid services for distributed data mining and 
knowledge discovery on Grids and peer-to-peer systems.

Furthermore, security issues have been covered with a 
particular focus on data management security requirements. 

The KDM Institute gathers eleven European 
institutions from seven different European countries 
and involves more than 40 senior researchers 
and PhD students. The general goal of this Institute 
is to further the integration of data management 
and knowledge discovery with Grid technologies for 
providing data- and knowledge-intensive Grids.

The INSTITUTE ON KNOWLEDGE AND DATA MANAGEMENT
(KDM) provides a collaborative setting for European research 
teams working on distributed storage management on 
Grids; knowledge techniques and tools for data intensive 
applications; and integration of data and computation Grids 
with information and knowledge Grids. The goal has been to 
strengthen the combined activity of research groups that today 
have sporadic and partial collaboration. This will promote 
larger leading teams and support efforts towards standard 
models, services and solutions. 

CoreGRID 
Institutes

The general goal of this Institute is to further the integration 
of data management and knowledge discovery with Grid 
technologies for providing data- and knowledge-intensive Grids.

Domenico Talia, 
Leader of the Knowledge and 
Data Management Institute, 
Università della Calabria

KNOWLEDGE AND 
DATA MANAGEMENT

▼
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Objectives
The main objective of the KDM Institute is to address 
the issues surrounding the representation, discovery, 
and integration of data and knowledge in a dynamic 
distributed environment such as the Grid. The strategic 
approach of the KDM Institute is to give an integrated view 
of data and knowledge management in Grids. It does this 
through its three tasks and its research groups investigating 
the three main layers of data- and knowledge-based systems. 

However, at the same time, single solutions in the area of 
KDM will bring benefi ts to the Grid community. A key KDM 
objective is to design and develop common solutions 
for data management and knowledge discovery and 
management on Grids promoting a wide diffusion and 
use of knowledge-based Grid services for the Semantic Grid 
and the Knowledge Grid. To this end, the partners of the 
KDM Institute are focusing on the problems of providing 
commodity-based connectivity among heterogeneous 
distributed storage devices, management automation of 
administration tasks traditionally handled manually, and 
storage virtualisation for serving well-defi ned requirements 
from multiple users. Another underlying challenge that is 
going to be investigated is the need to develop autonomous 
security mechanisms in the context of decentralised data 
management involving self-organising behaviour. 

Achievements 
As a result of the joint activities, new research results, 
software prototypes and system solutions have 
been proposed in the areas of storage management, 
distributed data integration, reliable query 
processing, knowledge discovery services, and 
scalable resource description and discovery. Some 
examples of those prototypes and middleware:

•  Grid services for distributed data mining 
(e.g., WekaxWS, Knowledge Grid)

•  dynamic loading of services: extensions to support 
loading at different granularities (e.g., DYNASOAR)

•  data integration and query reformulation 
in Grids (XMAP on OGSA-DQP)

•  prototype of a Grid data source engine (G-DSE)

•  methodology for deriving Grid trust and 
security policies for virtual organisations

•  adaptive scalable data mining algorithms 
(frequent item set mining - FIM)

•  model for self-confi guring storage area networks

•  ontology for Grid scheduling

•  core ontology to be used for Grid resource/service discovery 

We organised Institute meetings and workshops, 
exchanged visits, set up joint fellowships, and produced 
tens of publications and technical reports. To carry out 
the Institute’s joint research activities during the fi rst 
year we identifi ed and set up several research groups 
to work on the main KDM topics. Joint activities are 
carried out with other CoreGRID institutes on scheduling 
for data Grids, self-confi guring storage, scalable 
Grid services, resource discovery, and P2P Grids. 

Industry-related impact
Research activities in the area of data Grids and knowledge 
Grids are being pursued by many companies, such as IBM, 
SAP, ORACLE, HITACHI and SUN Microsystems. This shows the 
industrial relevance of the KDM topics. Institute partners have 
started joint projects with European and Chinese companies 
to build knowledge and data management solutions based 
on Grid services aimed at making them usable. Security and 
service level agreement issues are also taken into consideration. 

Examples of joint projects with signifi cant industrial impact 
are those related to service-based data integration solutions in 
OGSA-DAI and OGSA-DQP, and adaptive query processing and 
fault tolerance mechanisms in OGSA-DQP. In the fi rst, we put 
together the OGSA-DAI and OGSA-DQP Grid query processing 
strengths with those of semantic data schema integration. This 
hides the semantic heterogeneity of data sources and supports 
the querying of Grid databases with different schemas1.

Finally, the KDM Institute is working on future scalable 
storage systems. Based on commodity components, 
these systems can handle resource management tasks 
and offer quality-of-service guarantees. The Institute is 
also building and exploiting geographically dispersed 
data Grids consisting of many low-end components.

Data Mining and Knowledge Discovery

Information and Knowledge Management

Distributed Storage Management

KDM

➦

➦

➦

1 TR0013 to refer to the end of the report where the Technical reports are listed

1. C. Comito, A. Gounaris, R. Sakellariou and D. Talia. Data integration 
and query reformulation in service-based Grids: Architecture and 
Roadmap. CoreGRID Technical Report TR-0013, 2005.
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Substantial research efforts have to be invested to raise the 
level of abstraction of future generation Grid systems to 
provide programmers with higher level programming models. 
These models must be able to relieve programmers from most 
or all of the burden involved in the direct management of 
specifi c, demanding and low-level Grid infrastructure issues. 

Current Grid application programming shares many 
similarities with the assembly language programming of 
forty years ago. With the availability of Grid infrastructures, 
it becomes pressing to develop a high-level programming 
model that allows applications to be independent of Grid 
infrastructures. The model should also raise the level of 
abstraction to increase programmers’ productivity. 

The research programme of the INSTITUTE ON 
PROGRAMMING MODEL (PM) is organised 
into three related research directions: 

•  defi ning a basic component model

•  making new components by putting 
together existing components

•  developing an advanced programming model taking 
into consideration theoretical and performance models, 
and properties such as autonomy and security

The Institute’s activities take place within the context of 
modern grid architecture thinking and therefore all the 
usual problems related to grids are taken into account. 
For example, security issues are considered when dealing 
with both data and code staging across the target 
grids. Also, interoperability with standard frameworks is 
taken into account. As always, it is envisioned that the 
Institute’s component programming model will provide 
full interoperability with the web services framework.

The PM Institute involves 12 CoreGRID partners 
including 60 researchers and PhD students. 

CoreGRID 
Institutes

PROGRAMMING
MODEL

Marco Danelutto, 
Leader of the Programming Model 
Institute, Università di Pisa

Institute partner representatives at the 
Barcelona plenary meeting in June 2005.

The Institute on Programming Model aims at investigating the 
features to be included in a component-based programming 
model to support effi cient Grid application development. 
In particular, the activity of the Institute is focused on:

▼

a)  programming models that can be usefully exploited while 
programming a single, possibly parallel component 

b)  a component framework supporting compositionality 
in such a way that complex components can be 
built out of simpler, available components 

c)  advanced programming models based on the 
component abstraction and programming model. 
These provide users and programmers with higher 
and higher programming abstractions, easier to 
use and more effi cient in implementation.
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Objectives
The main goal of the PM Institute is to defi ne the Grid 
Component Model (GCM), one that can be used effectively 
to implement grid applications. The main concerns are 
providing users and programmers with a higher level of 
abstraction than classical grid programming environments; 
accommodating effi cient mechanisms to satisfy the high 
performance requirements of grid application developers; and 
supporting the implementation of advanced programming 
models on top of the GCM. 

GCM defi nition is taking place in steps. First, the partners 
agreed on a common background for discussing GCM 
features: Fractal, the component model by INRIA and France 
Telecom. Then Institute partners discussed the main features 
to be included in the GCM. These are being refi ned through 
e-mail exchanges and Institute meetings taking place three 
times a year. Meanwhile, the possibility of developing the 
GCM by extending Fractal is being considered. The next step, 
formal GCM specifi cation, will occur by providing the XML 
schemas of the component descriptors, as well as the API that 
should be implemented by GCM components. The last step 
will be the adoption of GCM in partner’s projects and new 
project proposals involving Institute members. 

Achievements
It is worth pointing out that no real prototype of the GCM will 
be implemented within CoreGRID. As a Network of Excellence, 
CoreGRID aims at integrating researcher work, not funding 
actual code development. Rather, PM Institute partners are 
committed to using the GCM in their projects. Also, partners 
in the other Institutes will exploit the results achieved by the 
PM Institute concerning GCM in different frameworks. 

However, the Institute’s partners prepared a project 
proposal in the FP5 of the Sixth Framework Programme. 
Eventually, this STREP proposal, known as GridCOMP, 
was accepted. Proposed by four core Institute partners 
(INRIA, University of Pisa, ISTI/CNR and the University of 
Westminster), the project has a main goal of developng a 
prototype component-based grid-programming framework 
implementing the main GCM concepts and achievements. 

Industry-related impact
Industry viewpoints have been taken into account by the 
Institute. Following suggestions of the IAB, several topics 
are currently being explored that were not investigated 
before, or at least not with the proper emphasis. The two 
most notable examples are security and standards. Security 
issues have been considered more extensively and a special 
research group on that topic has been established. Another 
Institute research group has been set up to investigate 
promoting component standards within the research 
community through the proper standardisation bodies. 
Also, industry involvement in the design process of the 
GCM has been taken into account. Well known industrial 
partners (Atos Origin and IBM-Zurich, also participating in 
NESSI, and GridSystems, a Spain-based SME) have been 
involved in the GridCOMP spin-off project mentioned 
above. The purpose is to participate in designing the GCM 
prototype implementation and provide useful feedback by 
implementing sensible use cases on top of the prototype. 

Overall, the activities of the PM Institute have yielded 
numerous results. Publications include CoreGRID technical 
reports and joint publications in international journals. 
There have been visits involving Institute partners. 
Researchers have been awarded CoreGRID fellowships and 
posts to the CoreGRID Research Exchange Programme. 
Partners inside and outside the Institute have proposed 
new projects on the Grid programming environment. 
This demonstrates that the Institute’s research areas are 
currently hot topics in the grid research community and 
that the EU’s durable integration requirement is on track.

The Institute’s activities take 
place within the context of 
modern grid architecture 
thinking and therefore all 
the usual problems related to 
grids are taken into account.
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The SA Institute currently consists of twelve institutions from 
eleven different European countries and involves more than 
65 researchers, senior researchers and PhD students. It is 
the key objective of this CoreGRID Institute to overcome the 
research fragmentation and enable synergy effects by bringing 
together experts from the domains of scalability, peer-to-peer, 
dependability and adaptability in Grid-related research. 

This Institute brings together research projects that focus on 
specifi c defi ciencies of present day Grid systems, and tries 
to solve the problems while keeping in mind the vision of 
the Next Generation Grid and its mandatory architectural 
properties. We believe this process, with the involvement 
of CoreGRID NoE, will collect experience, generalise it, 
and eventually distil generic architectural principles.

Objectives
This Institute focuses on the architectural principles 
of Grid applications and infrastructure that meet 
the mandatory properties of Next Generation Grids. 
The main objective of this Institute is to perform a 
signifi cant improvement of architectural designs of future 
Grids by focusing on the following key aspects:

•  To cover the study of distributed system architecture 
for next generation Grids with particular emphasis 
on scalability, adaptability and dependability. 

•  To apply and extend the results from research on 
peer-to-peer systems for enabling higher scalability 
and self-organisation of Grid infrastructures.

•  To investigate the mechanism for fault tolerance 
and robustness in the context of Grid services, 
providing more reliable Grid architectures.

•  To study methods for adaptability and self-
management in order to establish paradigms for 
automatic and low-cost Grid management.

These research directions address the following mandatory 
architectural properties of Next Generation Grids: simplicity, 
resilience, scalability of services, and straightforward 
administration and confi guration management.

Achievements
In the fi rst phase of the work of this CoreGRID Institute, a lot 
of integration work within the SA Institute and between the 
SA and other Institutes took place. Moreover, the structure 
(and partially the goals) of the SA Institute have been modifi ed 
as a result of the integration experiences or diffi culties, the 
research knowledge gained, new research threads contributed 
by partners, and external evaluation. In the following, we 
list some more recent achievements of the SA Institute.

CoreGRID 
Institutes

SYSTEM 
ARCHITECTURE

Artur Andrzejak, 
Leader of the System Architecture Institute, 
Zuse Institute Berlin

▼

Every Grid system, as every non-trivial system in general, 
features an architecture – the defi nition of its individual 
building blocks, interconnections between them, and 
the general principles that govern their composition and 
interoperability. Grid systems will be composed from many 
components, which number and diversity will only increase 
over time. Such complexity of the Grid has to be fully hidden 
from users and developers through complete virtualisation 
of Grid resources. Different Grid systems can be composed 
from the same reusable, usually pre-existing resources and 
components.

Virtualisation of resources demands certain uniformity and 
standardisation, which further increases the role of architecture 
in the Grid. The INSTITUTE ON SYSTEM ARCHITECTURE 
(SA) focuses on the architectural principles of Grid applications 
and infrastructure that meet the mandatory properties of 
Next Generation Grids. The main objective of this Institute 
is to perform a signifi cant improvement of architectural 
designs of future Grids by focusing on specifi c issues of 
three particular key aspects: scalability, adaptability, and 
dependability of Grid architectures and Grid services.
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The scientifi c collaborations between partners yielded more 
than 30 publications, among them three CoreGRID technical 
reports. Most of the work has been done in the area of 
dependability, followed by the P2P/scalability research. 
A new topic of desktop Grids emerged through the recent 
research activities of the partners involved in the SA Institute. 

SA Institute workshops allowed the transfer of scientifi c results 
and knowledge between partners within the SA Institute, 
other CoreGRID institutes, and also the dissemination of this 
knowledge to the external institutions. In particular, 
one workshop was the 1st CoreGRID Workshop on 
Grid and P2P Systems Architecture held in Heraklion in 
January 2005. As a contribution to the dissemination, 
selected papers from this workshop will be published as 
a special issue of the International Journal of Future 
Generation of Computer Systems (FGCS). The meetings 
of the SA Institute and other mobility-based integration 
activities contributed to further structure and update the 
goals of the SA Institute, and initiated closer and new 
collaborations within the SA Institute. The meetings took 
place in January 2005 (Heraklion, Greece), July 2005 
(Barcelona, Spain), and September 2005 (Lisbon, Portugal). 

Industry-related impact
Following the CoreGRID Industrial Advisory Board meeting 
in June 2005, the interaction of this Institute with industry 
will be given an increased importance. With the CoreGRID 
Industrial Advisory Board being the most important channel 
of this Institute to initiate contacts with industry, we also 
seek and encourage direct collaboration of the research 
groups with industrial partners. Some examples follow.

Several partners (ZIB, UCL, SICS) of the SA Institute proposed 
an EU project called “SelfMan”. Accepted, it was related 
to the areas of P2P and adaptability/self-management. 
Through the participation of industrial partners France 
Telecom and ePlus we expect further collaboration with 
the telecom industry. The research group “Modelling and 
Prediction of Workloads and System Behaviour” set up a joint 
project with a software manufacturer for highly dependable 
software for mobile phone operators. This collaboration will 
provide the Institute with real-world use cases especially for 
dependability applications. A team occupied with “Automated 
Confi guration, Management and Fault-Recovery of Resources 
in Grids” already has a joint project with HP Laboratories, Palo 
Alto. It provides application scenarios and testing environments 
related to HP’s utility computing products and research.

This Institute brings together research projects that focus on 
specifi c defi ciencies of present day Grid systems, and tries to 
solve the problems while keeping in mind the vision of the Next 
Generation Grid and its mandatory architectural properties.
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The Institute on GRID INFORMATION, RESOURCE 
AND WORKFLOW MONITORING SERVICES (GIRWMS) 
integrates work done in national and international 
projects. Therefore a critical mass is achieved by integrating 
various approaches, giving added value in infrastructure 
monitoring, application and/or process checkpointing, 
workfl ow management, accounting and user account 
management. The IRWM Institute involves 10 CoreGRID 
partners including 43 researchers and PhD students. 
It has to be noted that one other CoreGRID partner 
contributes to the GIRWMS research activities (collaboration 
between the GIRWMS and the RMS Institutes).

One of the main goals of the GIRWMS Institute is to 
cooperate with other activities providing basic features for 
the overall Grid architecture. This synergy is to be expected 
especially with Knowledge and Data Management, 
Resource Management, Programming Model, Grid 
Systems, Tools and Environments. GIRWMS services 
are essential to other Institutes as they provide data for 
evaluating the effi ciency of systems and tools resulting 
from their research. GIRWMS services also support the core 
functionality necessary for producing Grid environments. 

Objectives
The Institute is focused on the following objectives:

•  Providing multi-grain and dynamic monitoring 
for Grid resources and services

•  Developing scalable Grid monitoring architecture 
with enhanced robustness and QoS guaranties

•  Enabling reliable online monitoring of status and 
performance for a large range of resources

•  Providing monitoring of the progress 
of complex job workfl ows

•  Support for extraction and representation of 
job workfl ows from programming models

•  Realising middleware support for 
complex job workfl ow execution

•  Framework for user management 
and user and job separation

•  Supporting accounting services

•  Providing checkpoint restart functionality in heterogeneous 
environments supporting dynamic job migration

•  Supporting kernel and application level checkpointing

In the Next Generation Grid (NGG) report the IST group of 
experts identifi ed some crucial features which will allow 
migration from the ‘scientifi c’ Grid to the production 
Grid. This will introduce computing on demand and make 
the Grid suitable for industry challenges. Some features 
(like self-managing confi guration, the ability to handle 

Another important topic for supporting dynamic systems is 
checkpointing, required to minimise side effects of hardware 
and software failures. Complex job workfl ows represent 
another challenge, as the monitoring information must 
be almost synchronously gathered from many different 
sources and appropriately processed to provide a coherent 
view (state information) of the whole workfl ow and its 
components. The problem of managing user accounts 
is complicated in a distributed environment (especially a 
Grid environment) because it includes many independent 
sites and virtual organisations with hundreds or even 
thousands of nodes with allocated user accounts. Therefore 
the complexity rises signifi cantly in dynamic systems.

CoreGRID 
Institutes

GRID INFORMATION, 
RESOURCE AND WORKFLOW 
MONITORING SERVICES

Norbert Meyer,
Leader of the Grid Information, Resource 
and Workfl ow Monitoring Services 
Institute, Poznan Supercomputing 
and Networking Centre

Grid infrastructures are subject to frequent changes and 
disruptions due to the huge number of services they 
are built of. To manage such a dynamic system and its 
resources, online monitoring of resource availability is 
required. Monitoring is an essential, even critical, part of 
any Grid infrastructure and helps to hide its complexity. 

▼
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highly dynamic and unpredictable computing node 
confi gurations, or easy high-level programmability) cannot 
be fully delivered without the GIRWMS Institute services.
The GIRWMS Institute vision is aligned with the main 
outcome of the NGG document. That is, to provide the Grid 
middleware layer with services that offer stable migration 
to industry-based Grids with reliable behaviour, security, a 
pervasive and scalable system, and self-reconfi guration.

All services must be designed to establish fault-tolerant 
and fl exible behaviour in a large-scale heterogeneous 
environment. It is impossible to achieve this without 
relevant information about the state of services, 
properly collected, merged and fi ltered if necessary. 

The work is mostly organised into research groups, 
units of two or more CoreGRID partners collaborating 
closely together on common goals. Joint technical 
reports, publications and prototype implementations 
are the major measurable outcomes. 

Achievements
The GIRWMS Institute presents an innovative approach 
to multilevel Grid checkpointing architecture, which 
may signifi cantly increase the fl exibility of handling 
jobs running in a heterogeneous environment.

Industry-related impact
The GIRWMS Institute is working on a scalable 
approach to infrastructure monitoring, executing 
complex job workfl ows, and user account management 
within the context of virtual organisations.
 
The accounting mechanism should provide us with some 
information independently of the service scale and range 
(a single system, local cluster or Grid environment). The 
possibility of accounting the resources used in Grids forms 
the basis for introducing the Grid economy concept.

GIRWMS services are essential to other Institutes as 
they provide data for evaluating the effi ciency of 
systems and tools resulting from their research.
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as well as data and software (application programmes) 
and many other complex Grid services (visualisation, 
sensors and instruments). Most of these resources are 
currently not well integrated into Grid management.

The INSTITUTE ON RESOURCE MANAGEMENT AND 
SCHEDULING (RMS) consists of twenty institutions 
from twelve different European countries and involves 
more than 81 researchers, senior researchers and PhD 
students. It is the key objective of this CoreGRID Institute 
to overcome existing research fragmentation by bringing 
together these experts from different areas of resource 
management and scheduling. Through joint work and the 
co-ordination of partner contributions, new solutions are 
being sought beyond the scope of a single research group.

Objectives
The general objective of this Institute is the development 
of a common and generic solution for Grid scheduling 
and management in Next Generation Grids. This includes 
the architectural perspective, which has to support 
scalability and cooperation across different administrative 
domains. Such architecture requires new algorithms and 
theoretical foundations for scheduling and coordinating 
the access to resources and for supporting complex job 
requirements. Moreover, the Institute is committed to 
fostering integration in actual solutions for specifi c 
application scenarios. Actual resource/job management 
needs several services that provide the necessary functionality, 
e.g. to manage the scheduling of complex job workfl ows.

Current Grid systems typically provide a set of core services 
that facilitate the remote execution of computational 
jobs. However, there are currently no common solutions 
for higher-level services performing automatic resource 
co-ordination and management. These services are 
required to provide transparent access to resources 
for the end-user while also laying the foundation 
for different application and business models.

The management and co-ordination of Grid resources 
are key topics for future Grids, and have been identifi ed 
by the European Expert Group for Next Generation Grids 
(NGG Expert Group). Currently, there is no coherent, 
generally accepted infrastructure to manage and schedule 
resources. Nor are there effi cient algorithms for this task 
that suit the complex requirements of a large-scale Grid 
environment with different resource types. In contrast to 
existing scheduling architectures, the resources in a Next 
Generation Grid will support various types of hardware 
resources (processor nodes, memory and network bandwidth), 

RESOURCE MANAGEMENT 
AND SCHEDULING

Ramin Yahyapour, 
Leader of the Resource Management and 
Scheduling Institute, University of Dortmund
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for Computational Grids

Algorithms for coordinated 
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➦ ➦
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Support Management 
and Negotiation

Solutions for Evaluation, 
Testing, Prediction

The use of Grids has already evolved as a standard technology 
in some application areas where Grids are in practical use in 
several projects. However, a common and functional-rich Grid 
middleware providing scientists or commercial users with 
transparent access to arbitrary resources is still not available.

▼

While the application scenarios and the existing corresponding 
research results differ among the participating partners in the 
Institute, it is expected that there are common core problems 
in Grid resource management and scheduling as mentioned 
above. Collaborations already begun have confi rmed this 
assumption. They have shown that individual research can be 
integrated into a larger roadmap to achieve a common set of 
models and strategies in the area of resource management 
and scheduling. To this end, it is necessary to identify 
similarities in the different application use-cases. Next, models 
for the relevant Grid functions need to be derived, for which 
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implementations and strategies will be developed.
In order to provide a common, generic solution for Grid 
scheduling and management in Next Generation Grids, this 
Institute currently addresses the following research tasks:

•  Defi nition of the components of a Grid scheduling 
architecture and their interaction

•  Multi-level scheduling strategies with interaction 
between local resource management systems 
and higher-level Grid scheduling

•  Workfl ow Grid scheduling strategies for jobs with temporal 
dependencies between different resource requirements

•  Evaluation and benchmarking of Grid scheduling systems

•  Scheduling of high performance parallel applications

•  Coordinating Grid scheduling with data management

•  Performance prediction for improving advance 
scheduling of resource allocations

Based on their expertise and projects the partners in the 
Institute contributed to these tasks. Within the fi rst year 
of CoreGRID, several joint research groups have been 
identifi ed to tackle the research challenge. Various results 
have already been achieved. These can be followed 
in the Institute’s joint publications available on the 
CoreGRID webpage. The CoreGRID Institute supports 
this joint work with regular Institute meetings and public 
workshops within the research community, presenting 
state-of-the-art research by key experts from Europe.

Achievements
An example of such joint work can be seen in the realm 
of defi ning a common scheduling architecture for future 
Grid systems. As a Grid is dynamic by nature, it is essential 
to discover the available resources, coordinate them for a 
complex job and monitor job progress. This complex and 
cumbersome process cannot be handled by the user directly. 
Therefore, a large-scale Grid requires an elaborate resource 
management system that hides this process from the user. 

The need for such brokerage and scheduling architecture 
is easily identifi able by the many different approaches used 
in past and current projects. Yet still no common solution 
has been established in the community. This is because Grid 
resource management has to interact with requirements 
from many different research areas, such as data or network 
management, information systems, programming models, 

and application and meta-level scheduling. Grid resource 
management systems built by single research teams 
typically focus on a limited number of constraints due to the 
requirements of a specifi c application or the experience of the 
research group. This is one reason why presently there is no 
general solution for resource management and scheduling in 
large-scale Grids. This goal can only be achieved by the joint 
work of excellent researchers with different backgrounds.

To this end, CoreGRID partners collaborate towards a 
common Grid scheduling architecture for future Grids. 
Due to the different application areas of Grids in general, 
it cannot be expected that a single scheduling solution is 
suitable for all fi elds. However, it is essential that different 
solutions are interoperable and that the creation of 
customised implementation is simplifi ed by relying on 
proven architectural models. As a result of the fi rst 
year of collaboration a fi rst draft of a common model has 
been created. Such results are also made available in joint 
activities in standardisation efforts outside of CoreGRID, 
like the Global Grid Forum, in which several members of 
the Institute participate in governance roles. This forum 
receives broader input from the community and also 
provides a place for disseminating CoreGRID results. 

Such joint and focused collaboration of European researchers 
was only made possible by the CoreGRID network. Here, 
the Institute facilitates interaction bewtween researchers 
from different places and supports their collaboration with 
meetings, mobility and exchange programmes, and fellowship 
positions. Moreover, natural integration of the different 
expertise takes place that links participating individuals in 
joint research groups. These collaborations extend beyond 
the scope of the network and Institute, and also facilitate 
new projects and joint research agendas. Here, the Institute 
members are highly committed to the idea of creating a joint 
European Research Institute.

Industry-related impact
A specifi c focus lies also in the consideration of industrial 
requirements and the support of business-oriented 
scenarios. In this context, the Institute addresses several 
aspects – like service level agreements, cost integration, 
accounting and billing – which are all essential to providing 
the foundation for integrating commercial service providers 
in future Grids. Moreover, industrial use cases have shown 
specifi c needs for the support of workfl ows in Grids, 
which are covered by the current research activities.

(…) the Institute facilitates interaction between researchers from 
different places and supports their collaboration with meetings, 
mobility and exchange programmes, and fellowship positions.
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The STE Institute involves thirteen CoreGRID partners 
including 80 researchers and PhD students. Nine 
research groups are implementing the roadmap.

Objectives
The main research challenges in the design of Grid 
systems, tools and environments are the following:

•  One of the shortcomings of current Grid systems is 
their infl exible support for scalability and adaptation; 
purpose-specifi c or bound to infrastructures, they 
prevent immediate adaptation for a given context. 

•  Another problem the STE Institute has been addressing 
is the composition of applications and system software 
into integrated software assemblies. The aim of this 
integration is twofold: (1) allow applications to better 
and more fl exibly use Grid resources, and (2) allow 
system services to steer and control their applications.

•  The development of applications to be run on the Grid 
is diffi cult and this prevents the major adoption from 
non-expert users. The challenge in this case is to provide 
programming environments for Grid-unaware applications. 
The Grid is transparent for these applications, yet they can 
exploit its resources. Furthermore, the challenge is to increase 
the performance of these applications where possible.

•  Frequently, applications have to be adapted to run on 
specifi c hardware platforms. Even more, to improve 
performance the applications have to be specifi cally 
tuned for each hardware platform. This situation is not 
feasible in Grid computing environments, since the 
execution platform can change with each job, even at 
run time. In this kind of environment, applications have 
to adapt to the systems and resources available.

•  This Institute intends to design and build an 
integrated component system that has a single 
glue layer between all forms of components. Thus, 
most of the complexity of integrating the many 
individual software items will be removed.

To contribute to solving these research challenges, the 
activities of the STE Institute are coordinated around 
four main directions: defi nition of a generic platform, 
mediator components, an integrated toolkit, and 
advanced tools and environments for problem solving.

The fi rst is the generic platform. This research task aims at 
developing the common aspects of a generic, component-
based platform. This platform will specify the basic “glue” 
from which higher-level components and services can be 
constructed. The task will focus on the challenges arising 
from the need to support heterogeneous software libraries, 
toolkits, operating systems and existing Grid frameworks 
in its approach. In particular, architecture, interoperability, 
security, and design methodology will be developed. The 
methodology work has investigated different component 
models, enabling and existing technologies, features to 
be implemented or included, and case studies illustrating 

The research activities of the INSTITUTE ON SYSTEMS, 
TOOLS AND ENVIRONMENTS (STE) focus on developing 
the design methodology for a generic component system 
that integrates application, tools/system, PSE/portal and 
infrastructure components. The Institute’s approach 
encompasses both the application of the component 
model and its integration into a tools framework. The 
specifi cation of the Institute’s generic Grid platform will 
signifi cantly advance the state of the art. It will enable 
the design of component-based Grid systems for both 
applications and tools/systems/environments with a single, 
seamless “invisible” Grid software infrastructure. The results 
from this research are expected to be equally valid for 
both the client/server and the peer-to-peer paradigms.

The STE Institute’s approach enables the design of re-
confi gurable Grid systems with dynamic properties guaranteed 
by our component-based framework. Thus, our fl exible 
Grid platform is expected to suit a wide range of devices, 
from portable PDAs to parallel supercomputers. Beyond 
the contributions of the Institute partners, there exist many 
individual approaches for building Grid systems, tools and 
environments by researchers from all around the world. 

GRID SYSTEMS, TOOLS 
AND ENVIRONMENTS

Vladimir Getov, 
Leader of the Grid Systems, Tools 
and Environments Institute, 
University of Westminster

CoreGRID 
Institutes

The Institute on Grid Systems, Tools and Environments 
integrates various middleware, tools and applications for 
problem solving.

▼
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how the platform would handle real-world scenarios. This 
platform will be based on the Grid Component Model as 
defi ned by the PM Institute. Our platform is generic and 
lightweight, which could scale automatically upwards 
and downwards based on the context of use. The Grid 
component model supports fl exible component adaptation 
statically and dynamically. The component framework 
facilitates designing the platform architecture, supports 
extensibility of different aspects of the platform, and allows 
easy-to-use and consistency-preserving reconfi gurations.

In the second research direction, the mediator components, 
a suite of components will be developed that mediate 
between applications and system components, providing 
core services according to the component framework. These 
include such capabilities as application steering, meta-data 
retrieval and service discovery. The components delivering 
these capabilities will be integrated and exposed via a runtime 
environment that acts as a gateway to system components. 
With respect to their functionality, their implementation, and 
their integration into an overall Grid component platform, 
the proposed mediator components can be categorised into 
three categories. First, the application-level components are 
intended to be integrated directly into the application code, 
and the corresponding process environment at runtime. 
Second, the service-level components are closely related 
and provide the functionality of Grid services. Third, the 
meta-data components provide access to the meta-data 
of both application and other mediator components.

The third research direction, the integrated toolkit, aims 
at developing a toolkit to simplify the deployment of Grid-
unaware applications while optimising their performance. 
A component-based approach will be used. An important 
aspect that will also be studied is the support for effi cient 
communication between components. With our integrated 
toolkit, applications are programmed using a sequential 
control fl ow language that provides a simple and clean 
defi nition of the basic objects dealt with by the programmer. 
An automatic runtime system identifi es the tasks that 
compose the application, detects task precedence and 
decides which tasks can be/should be submitted to the 
Grid. The runtime system checks whether remote execution 
on another Grid site is worthwhile, exploits the tasks’ 
concurrency, and controls the distributed execution.

The goal of the last research task, advanced tools and 
environments for problem solving, is to specify the 
design of a framework that allows component-based PSEs 
and portals to compose, expose, and monitor legacy and 
non-legacy applications. The spectrum of activities that could 
potentially fall under this research direction is quite broad. To 
narrow this area of research and thereby produce meaningful 
results, a set of use cases will be developed to identify the 
following three general categories as most relevant to the 
Institute’s research. First, peer-to-peer enabling technologies 
to build hybrid systems that can integrate mobile, peer-to-
peer and Grid architectures with commodity desktop Grids, 
bringing new levels of resource fl exibility to traditional 
distributed systems. Second, workfl ow-centric programming 
environments, which allow us to combine potentially complex 
application logic into a visual representation, enabling users 
to easily construct workfl ows in a either a heavy- or light-
weight editor and then manage and launch them on the 
Grid. Third, the legacy code wrapping: a legacy code is 
Grid-enabled by “wrapping” the code in another programme 
(or script) to provide additional functionality, allowing us 
to use an unmodifi ed application in a Grid environment.

Achievements
Using the Grid-5000 testbed, the STE Institute has successfully 
applied a new software componentisation methodology 
to a production-sized scientifi c application. The application 
simulates the impact on health when using mobile phones 
by computing radio wave propagation into the brain. 

Industry-related impact
The main research challenge is the design specifi cation of 
a single, seamless “invisible” Grid software infrastructure. 
This fl exible and lightweight Grid platform will be 
suitable for a wide range of devices, from portable PDAs 
to parallel supercomputers, providing support for both 
the client-server and the peer-to-peer paradigms.

The Institute’s approach 
encompasses both the 
application of the component 
model and its integration 
into a tools framework.
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INTERNAL COLLABORATION AND 
DISSEMINATION

To foster collaboration and integration, CoreGRID researchers 
have access to a dedicated area of the CoreGRID website 
where they can get a valuable source of up-to-date 
information about the network and its various activities. In 
order to support and encourage cooperation within the 
Network, a collaborative environment has been established 
online using the BSCW tool (Basic Software for Cooperative 
Work from Fraunhofer FIT and OrbiTeam Software, http://
bscw.fi t.fraunhofer.de). All participants can share documents 
independently of the specifi c computer systems they use. 

ANNUAL INTEGRATION WORKSHOP

The objective of this workshop is to set up an annual, high-
quality workshop for the participants of CoreGRID from all 
institutes. The CoreGRID Integration Workshop 2005 was 
held on November 28-30, 2005 at the University of Pisa. 

The programme of the workshop included two 
invited presentations (Uwe Schwiegelshohn from the 
Scientifi c Advisory Board and John Easton from the 
Industrial Advisory Board), 50 technical presentations 
about the collaborative activities of the CoreGRID 
partners, one specifi c session on the issues of trust and 
security in CoreGRID and one panel discussion. 

CO-ORDINATION OF 
THE SCIENTIFIC ANNUAL ROADMAP

This is an annual roadmap for the six research areas (Institutes) 
associated with the CoreGRID Joint Research Programme. The 
Scientifi c Annual Roadmap is intended to be used as a single 
gateway to the different institutes’ roadmaps, including a 
high-level scientifi c positioning of the whole Network within 
the context of the Grid research landscape.

CO-ORDINATED APPROACH TO PREPARE 
PROJECT PROPOSALS

A database of funding sources relevant to the Network 
is made available to motivate and assist CoreGRID 
members with getting involved in projects or programmes 
partially funded by national, bilateral or multilateral 
agencies, leading to better integration. To go further into 
the integration process, CoreGRID adopts a proactive 
approach to encourage its partners to submit proposals. 
So far, three proposals submitted to the IST programme 
have been accepted (GridComp, SelfMan, XtreemOS). 

Sergei Gorlatch, 
Integration Leader, University of Münster

Integration 
Activities

The main objective of the integration activities is to establish 
durable mechanisms and infrastructure for fostering the 
sustainable integration and re-structuring of the Network’s 
research, and to contribute to the seamless collaboration and 
dissemination of the work within the Network of Excellence. 
A number of carefully planned activities are organised and 
implemented, which will contribute to a high degree of long-
lasting integration between the partners, with the ultimate 
goal of overcoming the current fragmentation of Grid research.

▼
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DURABLE MOBILITY OF RESEARCHERS 
THROUGH THE COREGRID FELLOWSHIP 

PROGRAMME AND THE RESEARCH 
EXCHANGE PROGRAMME

In order to spread excellence, stimulate integration, push 
genuine mobility and motivate research in Grid technologies, 
the CoreGRID Network of Excellence runs a Fellowship 
Programme open to candidates from all over the world. 
The CoreGRID Fellowship Programme is defi nitely a great 
opportunity for postgraduate researchers to collectively work 
on challenging problems as Fellows of leading European 
research institutions. This programme also helps widen and 
intensify the network of personal relations and understanding 
among scientists. In addition, the programme encourages 
mobility among research groups working in similar areas but 
in different laboratories. By driving cooperation, Fellows help 
create a strong and durable integration of the Grid research 
expertise in Europe towards scientifi c and technological 
excellence. 

The same objectives are driving the Research Exchange 
programme which consists of scientifi c and research visits 
between members of different CoreGRID institutions.

GRID TESTBEDS

The aim of this activity is to provide researchers with 
support to access Grid research testbeds. A database 
contains data on the experiences with CoreGRID testbeds 
and other testbeds in European or national-scale Grid 
projects. It also covers general best practice information 
on operating Grids, frequent problems and possible 
solutions. CoreGRID relies mainly on two existing testbeds: 
the Dutch DAS and the French Grid’5000 initiatives.

COMMON UNDERSTANDING OF 
TRUST AND SECURITY

This is a horizontal activity establishing a required level of 
knowledge about the essential issues of trust and security 
in the context of Grid computing through an operational 
web portal accessible to the Network. A survey on trust 
and security issues was created and made available to 
CoreGRID researchers to let them better understand the 
fundamental concepts associated with trust and security.
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1. EXPLOITATION OF SYNERGIES/
TECHNICAL CONCERTATION

Based on the foci of research and development of 
the European Grid-related projects, a number of 
areas have been identifi ed for cross-project technical 
concertation. The following eight technical groups 
(TGs) have been set up and are working.

TG1 Grid Architecture

TG2 Challenges of new Grid Scenarios

TG3 Distributed Collaborations

TG4 Monitoring and Fabric Management 
(lead by CoreGRID)

TG5 Data Management

TG6 Trust and Security

TG7 Semantic Grid

TG8 Business Services and Workfl ow

The TGs publish annual white papers on related 
research and development trying to identify gaps 
that should be addressed in future projects and 
possible synergies arising from the collaboration. 

2. JOINT FORA FOR 
EXCHANGE AND DISSEMINATION

IPs and NoEs usually have strong plans for disseminating 
their results and the necessary resources to do so. This task 
aims at identifying and using joint fora for exchange and 
dissemination of project results. There are several clear benefi ts 
in co-ordinating the dissemination activities. Larger audiences 
are reached by using the different channels established by the 
projects. Joint events usually attract more participants. And 
small projects with limited resources may hook up and use the 
channels and events maintained by the bigger projects. Finally, 
these may be achieved without signifi cantly increasing the 
effort in the individual projects. One example is the CoreGRID 
newsletter, which is open to contributions from other projects 
as well.

1.  Exploitation of synergies/technical 
concertation (leader INRIA)

2.  Joint fora for exchange and dissemination (leader CETIC)

3.  Co-ordination of standardisation efforts (leader FHG)

4.  Research inventories and repository of reference 
implementations and Grid middleware (leader FHG)

5.  Collaboration on roadmaps (leader FHG)

6.  Indicators and impact assessment (leader ERCIM)

7.  Training activities (leader UPC)

The leadership of these tasks on a European 
level has been distributed among the Integrated 
Projects (IPs) and the Network of Excellence (NoE); 
CoreGRID is leading tasks fi ve and seven.

Wolfgang Ziegler,
Collaboration Gateway Leader, 
Fraunhofer Institute, SCAI

Collaboration 
Gateway

The CoreGRID Collaboration Gateway bundles major activities 
aiming at collaboration with other Grid-related projects of 
the sixth framework. The activities in the collaboration 
Gateway are organised into seven sub-tasks led by different 
CoreGRID partners:

▼
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3. CO-ORDINATION OF 
STANDARDISATION EFFORTS

Many European projects are relying on existing or evolving 
Grid standards. A number of projects are also contributing 
to standardisation bodies. Other projects have identifi ed 
requirements for standards that are not yet addressed. 
In order to strengthen the European impact in the 
standardisation process each project is represented in the Grid 
Standards Co-ordination Group (GSCG). The GSCG holds 
regular face-to-face meetings and teleconferences. It has 
produced a white paper covering the standards activities of 
all projects, including needed standards, bodies in which 
project members are active, and bodies to which further 
standards activities should be directed. The white paper will be 
updated regularly.

4. REPOSITORY OF REFERENCE 
IMPLEMENTATIONS AND GRID 

MIDDLEWARE, RESEARCH INVENTORY

Here, CoreGRID focuses on creating and maintaining the 
“Repository of reference implementations and Grid middleware, 
research inventory”. Over time it is expected to be fi lled with 
Grid-related developments of CoreGRID partners. However, 
the repository is open for other projects as well, both for 
retrieval of software and for contributions. The repository is 
realised as a BSCW1-based moderated workspace. A link to 
this workspace is on the public CoreGRID website. A Quality 
Assurance Group (QAG) was set up to defi ne a process to 
ensure uploads of high quality Grid software components. 
The QAG includes a representative from each CoreGRID 

institute as a contact point for members willing to contribute 
Grid software. The folder hierarchy has been aligned to the 
research areas of the CoreGRID institutes and technical groups. 
Moreover, the repository will provide links to repositories 
maintained by other projects or initiatives.

5. COLLABORATION ON ROADMAPS

Based on the annual roadmaps created by CoreGRID institutes, 
and with additional contributions from other Grid-related 
projects, the fi rst version of a European Grid Roadmap was 
produced in 2005. After the fi rst Concertation Event organised 
by the European Commission, we organised representatives 
from all projects in the European Grid Roadmap Group 
(EGRG). The EGRG gathers information relevant to the 
European Grid Roadmap from all projects, including project 
focus, planned developments, timelines, etc. The roadmap 
structure is based on the thematic grouping of the CoreGRID 
institutes complemented by topics of the technical groups 
without corresponding CoreGRID institutes. The European 
Grid Roadmap will be updated every year. It will incorporate 
contributions from several sources: annually updated 
CoreGRID institute roadmaps, achievements made in the 
other projects, technical group results, and contributions from 
new projects. The current version includes an overview of the 
research and developments planned or made in the different 
projects. The next version, ready after summer, will also include 
a SWOT analysis.

6. INDICATORS AND 
IMPACT ASSESSMENT

This task collaborates with the other European projects to 
identify indicators that might be used to monitor and assess 
project progress. During the fi rst period a set of indicators 
has been defi ned, negotiated and agreed upon with the 
commission. Clearly, this entire set does not apply to all 
projects. Project-specifi c sub-sets have been extracted for 
use in project reviews by the European Commission.

7. TRAINING ACTIVITIES

The focus here is on organisating and propagating joint 
training events based on the training activities in the bigger 
projects (IPs and NoE). This allows smaller projects (STREPS) 
that do not have resources for their own training programmes 
to participate and contribute to training events organised by 
others. One example is the annual CoreGRID summer school.

1 BSCW is a collaborative workspace to share 
contents like documents, code, links, etc.
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Dissemination and 
communication
activities

COREGRID PUBLIC WEBSITE

As soon as the project started, the public website 
www.coregrid.net was launched and quickly gained 
enormous visibility within the Grid research community. 
The CoreGRID public website is an essential means of 
presenting the Network to the international Grid community 
as a research laboratory. The site not only communicates 
Grid research information to the CoreGRID network, but 
also to the overall ICT research community and industry.

Website visibility has increased to an average of 5,000 unique 
visitors per month, a majority of them coming from the United 
States. www.coregrid.net appears now in fi rst position when 
searching Google for “Grid European research“. It has a 
Google PageRank index of 8/10, which is excellent - PageRank 
is a method of determining a page’s relevance or importance 
and is a good means to benchmark website visibility.

Excelling as a research organisation is therefore an 
absolute necessity. But this can only be achieved if we 
also excel at spreading excellence outside the Network, 
implementing a set of activities to disseminate Network 
results and knowledge acquired by Network members. 

To gain full visibility and raise public participation and 
awareness, the CoreGRID Network has implemented 
a set of activities targeting researchers and industry-
based computer scientists and leaders. Activities include 
dissemination and communication, liaison with industry, 
scientifi c dissemination, and training and education.

Pierre Guisset, 
Spreading Excellence Leader, CETIC

Spreading 
Excellence

CoreGRID aims at having a real impact on the European Grid 
& peer-to-peer research community and therefore making a 
true contribution to the economic growth and wealth of the 
European ICT industry. 

▼

The CoreGRID poster

The CoreGRID website
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MARKETING MATERIAL

To increase Network visibility and support activities, 
several marketing mechanisms have been put in place 
and communication material has been produced. 

A CoreGRID brochure was designed to give visibility to the 
Network’s activities at workshops, conferences and other 
promotional events. The brochure targets three different 
kinds of communities: the scientifi c community, industry 
and a general audience. As a fi rst step, 4,000 copies 
of the brochure were printed. Copies were distributed 
to each CoreGRID partner. Partners also submitted VIP 
names (research centre presidents, university rectors, 
ministers, etc.) to whom brochures were sent.

To complement the brochure, a folding booth structure, 
as well as posters and banners were produced. These are 
systematically displayed at CoreGRID meetings and in 
conference exhibition areas. 

CoreGRID business cards were also printed for 
Network Executive Committee members.

The CoreGRID stand

The CoreGRID brochure

The CoreGRID business card
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COREGRID IN THE MEDIA

As soon as the offi cial launch of CoreGRID had taken place 
(Charleroi, September 2004), the project gained strong 
presence in media targeted towards both grid-aware, 
computer scientists and a general audience. Multiple 
newspaper and magazine articles, as well as TV interviews, 
have created an overall awareness about “Grid technologies 
research” serving a renewed European ICT ambition. Specifi c 
events, such as meetings with the Scientifi c Advisory Board and 
with the Industrial Advisory Board were also an opportunity to 
publish specifi c press releases on the European level.

NEWSLETTER

CoreGRID publishes a high quality quarterly e-newsletter. 
The newsletter reports on the life of the Network, events, 
partners, major results and job openings. It also intends to 
give visibility to all CoreGRID members (three of them are 
presented in each issue) and serves as a communication 
channel for other EU-funded Sixth Framework Programme 
Grid projects. This strengthens collaboration between Grid 
R&D initiatives and between academia and industry. So 
far, the fi rst three CoreGRID e-newsletters have been sent 
to more than 800 people from the scientifi c and industrial 
worlds who are active or just interested in Grid technologies.

Spreading 
Excellence

The CoreGRID newsletter

CoreGRID in the media
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CoreGRID partners have also actively participated in several 
external workshops, conferences and symposia, giving 
presentations, lectures and tutorials related to CoreGRID activities.

The main objective of the actions listed above is to ensure 
that Network activities are as visible as possible in both 
academic and industrial Grid communities. In addition, 
these marketing mechanisms create a sort of “CoreGRID 
hospitality suite” where CoreGRID members can meet 
each other and feel at home. This results in increased 
CoreGRID ownership and pride in the organisation.
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The CoreGRID liaison with industry is 
structured over the following initiatives:

THE INDUSTRIAL ADVISORY BOARD (IAB)

The IAB is the communication link between the CoreGRID 
Network and industry. The Board was constituted within the 
fi rst sixth months following CoreGRID’s offi cial launch. Its 
seventeen members represent large companies, SMEs, service 
providers, hardware or software vendors, and users of grid 
technologies:

1. ALGOSYSTEMS SA, Yannis Perros

2. ATOS ORIGIN, Santi Ristol

3. DATAMAT, Federico Rossi

4. EADS CCR, Guillaume Alleon

5. ERICSSON, Jesús Renero

6.  EUROPEAN MICROSOFT INNOVATION 
CENTRE, Wolfgang Manousek

7. FUJITSU SIEMENS COMPUTERS, Bernd Kosch

8. HITACHI EUROPE SAS, Alessandro Bassi

9. IBM GRID COMPUTING, John Easton

10. LMS – NOESIS, Nick Tzannetakis

11. NOKIA RESEARCH CENTRE, Anssi Karhinen

12. ORACLE, Monica Marinucci & Andrew Sutherland

13. SAMTECH - OPEN ENGINEERING, Igor Klapka

14. SAP RESEARCH CENTRE, Burkhard Neidecker-Lutz

15. SUN MICROSYSTEMS, Philippe Trautmann

16. T-SYSTEMS, Michael Fehse

Liaison with industry
CoreGRID has built a close relationship with 
industry. The objective is to maximise the impact of 
CoreGRID’s integrated research activities on European 
industry by facilitating technology transfer and 
focusing research activities on challenges that match 
mid- and long-term industry requirements.

Spreading 
Excellence
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The IAB has four primary objectives:

•  Keep the CoreGRID Network updated on 
the long-term Grid-related technology needs 
and challenges of European industry

•  Provide the CoreGRID Network with Grid validation cases

•  Help identify the market sector(s) to be addressed within 
the Grid user community to ensure quick adoption of Next 
Generation Grid technologies within European industry

•  Report recommendations to the CoreGRID 
Scientifi c Advisory Board with respect to future 
strategic Grid-related research objectives

Its mission is ensuring that CoreGRID research signifi cantly 
impacts on European industry and contributes to 
accelerating Europe’s drive to turn its substantial Grid 
research investment into tangible economic benefi ts.

IAB meetings are chaired by Pierre Guisset (Spreading 
Excellence Leader). Monica Marinucci (ORACLE) has taken the 
role of Board Secretary.

A fi rst meeting took place in Barcelona (Spain) in June 2005. 
The major IAB recommendations centred on the usability 
of Grid technologies, large-scale and multi-domain Grids, 
trust and security issues, standardisation, and stronger 
relationships between CoreGRID institutes, as well as with 
industry and other initiatives, such as GGF or EGA.

By acting as an open communication link between the 
research Network and industry, the IAB plays a critical role 
in ensuring CoreGRID will signifi cantly impact the relevant 
European industrial sectors. The basis for making this happen 
was set up in Barcelona.

NETWORKED EUROPEAN SOFTWARE & 
SERVICES INITIATIVE (NESSI)

In September 2005, NESSI was set-up by thirteen European 
ICT industries as an ICT European Technology Platform. This 
is a major European industry initiative which aims at driving 
innovation throughout the software and IT services sector. 

The NESSI mission is to develop a visionary strategy for software 
and services driven by a common European research agenda, 
where innovation and business strength are reinforced by:

•  providing European industry and the public sector with 
effi cient services and software infrastructures to improve 
fl exibility, interoperability and quality

•  mastering complex software systems and their provision as 
service-oriented utilities

•  establishing the technological basis, the strategies and 
deployment policies to speed up the dynamics of the services 
eco-system

•  developing novel technologies, strategies and deployment 
policies that foster openness, through the increased adoption 
of open standards and open source software, as well as the 
provision of open services

•  fostering safety, security and the well-being of citizens by 
means of new societal applications, enhanced effi ciency of 
industry and administrations, and competitive jobs

CoreGRID set up a strong partnership with NESSI at the end of 
the year 2005. This is being continuously reinforced in 2006.

The IAB meeting in Barcelona
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Technical Reports 
The CoreGRID technical reports present the most 
important research results. At the same time they show 
the concrete results of partner integration efforts, since 
only work performed by at least two researchers from two 
different Network partners can be published as a CoreGRID 
technical report. In 2005, the Network published eighteen 
technical reports. All are available on the CoreGRID website.

Reference to the list of technical reports on page 40 of this annual report

Publications
CoreGRID has a specifi c series of Springer books with the 
aim to publish proceedings of CoreGRID workshops. So 
far, the Network has published two Springer volumes: 

-  Component Models and Systems for Grid Applications, 
Proceedings of the Workshop on Component Models and 
Systems for Grid Applications held June 26, 2004 in Saint 
Malo, France, edited by V. Getov & T. Kielmann, 
www.springer.com

-  Future Generation Grids, Proceedings of the Workshop on 
Future Generation Grids, November 1-5, 2004, Dagstuhl, 
Germany, edited by V. Getov, D. Laforenza & A. Reinefeld, 
www.springer.com

Three other volumes are in preparation with the aim of 
spreading the results of recent CoreGRID meetings, including 
the Integration Workshop 2005 held in Pisa, Italy.

Spreading 
Excellence

The CoreGRID technical reports 

The CoreGRID Network of Excellence has established a series 
of CoreGRID technical reports and negotiated a series for a 
CoreGRID Springer book. In addition, the Network maintains a 
publication database.

▼



The publication database on the CoreGRID website 
gathers all references to publications authored by CoreGRID 
researchers in the area of Grid and peer-to-peer computing. 
Currently there are around 400 entries on the database. 

Training and Education
On the CoreGRID website there is a specifi c section dedicated 
to Training and Education activities. This section contains 
information on CoreGRID summer schools and workshops as 
well as training materials uploaded by CoreGRID members. 

The annual CoreGRID Summer School is the main training 
activity of the CoreGRID Network of Excellence. The fi rst 
CoreGRID Summer School was held at the Swiss Federal 
Institute of Technologies of Lausanne in Switzerland (EPFL) on 
September 5-9, 2005. The local organiser was Ralf Gruber, 
researcher at EPFL and member of the CoreGRID NoE. This 
school was dedicated to a general introduction of major Grid 
technologies. It was mainly targeted to young researchers 
interested in Grid topics. Forty-two participants of thirteen 
nationalities came to Lausanne to participate in fourteen 
lessons and a discussion forum, offered by more than sixteen 
teachers and assistants. The majority of the teachers were 
members of the CoreGRID NoE. In addition to the traditional 
ex cathedra lessons, seven practical work sessions were 
organised. More information on the CoreGRID Summer School 
programme can be found on the Training and Education web 
pages (www.coregrid.net).

35
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Budget
The CoreGRID Network of Excellence is the only 
network funded by Unit F2. The CoreGRID budget 
allocated by the European Commission reaches a 
maximum of €8.2 million. This grant will be distributed 
over a period of four years among the 42 partners, 
depending on their activities and commitment levels.
Until now, the Members General Assembly has agreed to 
use the European budget to fund six major activities:

• Administrative co-ordination

• Scientifi c co-ordination

• Integration activities

• Spreading Excellence

• JPA Grant to Scientists

• Various activities

It has to be emphasised that the project is partially funded by 
the European Commission. The total estimated costs for the 
full duration of the project were evaluated at more than €19 
million, while the EC funding will not exceed €8.2 million.

Detailed breakdown 
among activities
The budget among CoreGRID activities was agreed by the 
consortium before the start of the project, and fi nancial 
plans for 12, 18 and 48 months have been established. 
The budget distribution is not frozen and will be adjusted 
to match the network’s evolution and needs. In particular 
the four-year plan has been established as follows:

Administrative and scientifi c co-ordination 
costs correspond to 17% of the overall budget. 

These include: 

•  part of the salaries and travel costs for the 
administrative and scientifi c teams (four people)

•  a lump sum allocated to the Workpackage leaders
•  part of the salary for a system manager
•  costs to produce the audit certifi cates (at 12 and 48 months)

Financial resources 
overview and breakdown
With the implementation of the Sixth Framework Programme, 
the funding mechanisms supporting European research have 
changed. In particular, the Network of Excellence was created to 
replace the FP5 Thematic Network. With this new instrument, 
a Network can now fund manpower, whereas in the past only 
travel and other costs were considered eligible expenditures. 
Another important evolution is the capacity of the network to 
revise at any moment the allocation of funds from one partner 
to another one and from one cost category to another, hence 
allowing greater fi nancial fl exibility.

Finances

Bruno Le Dantec
Administrative and Financial 
Co-ordinator, ERCIM
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Integration and Spreading of Excellence activities have 
an estimated budget of €2 million (representing 22% of 
the overall budget) and include the following activities:

•  meetings with funding agencies at national level
•  a research exchange programme to encourage internal short 

term mobility
•  a fellowship programme to attract young bright scientists for 

eighteen-month periods
•  publishing and dissemination activities
•  annual summer schools
•  integration workshops

Joint Programme of Activities Grant to Scientists. 
Grants to scientists have been distributed to the CoreGRID 
partners following a breakdown defi ned in the consortium 
agreement. The total of these grants represents 60% of 
the total budget. The calculation is based on the number 
of researchers involved per institute and per activity.

Various activities costs (1% of the total budget) will be 
used to acquire additional equipment, cover expenditures 
generated by Scientifi c Advisory Board meetings and 
increase international liaison with related initiatives.

The original budget allocation given above refers to 
the fi rst eighteen months of network activities.
 
The total costs for the entire network duration (48 months) 
have been estimated using a linear extrapolation mechanism. 

This breakdown is not fi xed; it will be evolving in accordance 
with the network’s needs identifi ed during annual assessments.

FIRST YEAR OF ACTIVITY 

The advance payment was received from the European 
Commission. It corresponds to 85% of the budget covering 
the fi rst eighteen months of CoreGRID activities, and 
amounts to €2,613,750. Out of this advance, €2,221,688 
was distributed to partners during the fi rst year.

It is interesting to see that the Network has allocated more 
than half of its resources to the Grant to Scientists. This grant 
distributed to the CoreGRID partners has allowed most of 
them to recruit the necessary staff to bootstrap their effort 
towards the Grid sector. 
The effort to stimulate the integration of more human 
resources in the network is also supported by the CoreGRID 
Fellowship and the Research Exchange programmes which 
jointly started at the beginning of the year. 
In addition, the project highly invested in dissemination and 
publication activities. The network will pursue its efforts by 
participating in international GRID conferences in 2006. Part 
of the budget will also be dedicated to increase relations with 
industrial stakeholders, the idea being to foster collaboration 
with industrial actors on specifi c GRID use cases. 

As a conclusion, the Network should have the necessary 
budget to increase its activities during its second year of life 
with the goal of achieving better integration among the 
research and industry Grid communities in Europe.

1%
6%

11%

6%

16%

60%

Various activities

Administrative co-ordination

Scientific coordination

1%
6%

14%

3%

11%

65%

Integration activities

Spreading Excellence

JPA Grant to Scientists

4-year budget Year 1
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•  Opening up academic research agendas in order to identify 
business-oriented research priorities, leading to the spin off 
of new CoreGRID activities, for example in service-oriented 
architectures and systems.

•  Developing new ideas to anticipate technological trends 
and promote commercially relevant and promising research 
in such areas as next distributed operating systems.

•  Active involvement of industrial stakeholders to help 
identify take-up opportunities beyond publicly funded 
programmes, thus stimulating the investment of 
industrial stakeholders in CoreGRID institutes.

•  Setting up a Grid User Community in order to raise public 
awareness.

•  Organisation of scientifi c workshops jointly with highly 
reputed international conferences.

•  Organisation of an annual CoreGRID Summer School.

•  Implementing Mobility Programmes, Fellowship Programme 
and Researcher Exchange Programme, increasing integration 
between partners.

In the years to come, the Network is committed to 
advancing further towards sustainable integration by 
actively involving industrial stakeholders in defi ning the 
roadmaps and strategies to achieve economic impact.
These endeavours will continue in the next years to 
increase the impact of the remarkable academic results 
on the competitiveness of European industry.

The expected end result is a sustainable European research 
community, highly visible in the international research 
arena, in the fi elds of Grid and P2P technologies. (That 
said, CoreGRID aims at staying alive well after the offi cial 
ending date of its EU funding.) It is anticipated that after 
four years of existence, CoreGRID will make determinant 
contributions to the Next Generation Grid vision, one much 
broader than today’s. Our vision of the Grid will allow an 
end-user to interact with the system to specify a request 
and the system will respond with a ‘deal’ that the user may 
accept or reject. The deal will encompass different kinds 
of resources, including data, information and knowledge, 
sensors or particular computing equipment such as 
visualisation systems, as well as computational resources.

While the fi rst year was dedicated to establishing the 
Network and setting up a basic infrastructure to support 
the research activities of Network members and promote 
their integration, the second year focused on consolidating 
the Network and collaborating with industry.

A list of the fi rst CoreGRID achievements leading towards 
the construction of a sustainable European “Grid Lighthouse” 
follows.

•  Delivery of more than forty joint technical papers accepted 
in peer-review conferences, workshops and journals, 
including three highly reputed CoreGRID series volumes, thus 
advancing European excellence.

•  Publication of seventeen CoreGRID technical reports, co-
authored by at least two different CoreGRID partners.

•  Creating a database of publications by CoreGRID researchers 
in the area of Grid and peer-to-peer computing.

•  Increased visibility of the Grid research community through 
the support of highly-reputed international conferences, 
such as HPDC and EuroPar.

Achievements 
& perspectives

The achievements of the Network in 2005 aimed at reinforcing 
integration and industrial links, spreading excellence, 
disseminating research results, and advancing the state of the art 
in a number of Grid research areas crucial to the development of 
Next Generation Grids.

▼



More precisely, it is expected that CoreGRID will 
contribute to solving the following research 
challenges associated with six areas:

•  Handling information/data that are required/
produced by diverse sources of processing power

•  Making the programming of Grid infrastructures 
as simple and transparent as possible

•  Designing the next generation Grid middleware

•  Defi ning to scalable information service to 
implement a service view of the Grid

•  Scheduling jobs/applications/tasks/
computation within a Grid environment

•  Integrating various middleware, tools and 
applications for problem solving

In order to achieve the EU’s Lisbon Agenda, it is clear that 
Europe needs to develop stronger and more effective 
leadership in information technology (IT). Though still in its 
early phase, the IT (r)evolution shows strong trends towards 
mobile and collaborative systems. These will provide either 
ultra-high performance by combining massive resources 
(Grid), or ubiquitous availability of information (P2P, etc.). 
Europe has world-leading companies in communication 
technology, mobile devices and software. The CoreGRID 
Network aims at providing these companies with a best-
in-class research network, and the technologies required 
for next generation large-scale distributed, Grid and peer-
to-peer systems. By co-ordinating (often fragmented) 
European research, CoreGRID is making these contributions 
to Next Generation Grids more internationally visible. 
CoreGRID’s efforts also help researchers avoid duplication 
and help focus EU Grids research on credible targets.
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In order to achieve the 
EU’s Lisbon Agenda, it is 
clear that Europe needs to 
develop stronger and more 
effective leadership in 
Information Technology (IT).



•  O. Wäldrich & W. Ziegler (Fraunhofer Institute 
SCAI) & P. Wieder (Research Centre Jülich), A 
Meta-Scheduling Service for Co-allocating 
Arbitrary Types of Resources, Institute on 
Resource Management and Scheduling, CoreGRID 
Technical Report, TR-0010, December 2, 2005

•  T. Kiss, G. Terstyanszky, G. Kecskemeti, Sz. Illes, T. 
Delaittre & S. Winter (University of Westminster), 
P. Kacsuk & G. Sipos (MTA SZTAKI), Legacy Code 
Support for Production Grids, Institute on 
Grid Systems, Tools and Environments, CoreGRID 
Technical Report, TR-0011, June 6, 2005

•  Ludek Matyska, Miroslav Ruda, Jiri Denemark 
(Masaryk University), Norbert Meyer, Paweł 
Wolniewicz, Michał Jankowski (Poznan 
Supercomputing and Networking Center), User 
Management for Virtual Organizations, 
Institute on Grid Information, Resource and 
Workfl ow Monitoring Services, CoreGRID 
Technical Report, TR-0012, November 30, 2005

•  Carmela Comito, Domenico Talia (University of 
Calabria), Anastasios Gounaris, Rizos Sakellariou 
(University of Manchester), Data integration 
and query reformulation in service-based 
Grids: Architecture and Roadmap, Institute on 
Knowledge and Data Management, CoreGRID 
Technical Report, TR-0013, September 6, 2005

•  M. Aldinucci, S. Campa, M. Coppola, M. 
Danelutto, C. Zoccolo (University of Pisa), F. 
André, J. Buisson (INRIA), Parallel program/
component adaptivity management, 
Institute on Programming Model, CoreGRID 
Technical Report, TR-0014, September 6, 2005

•  N. Tonellotto, (CNR-ISTI), R. Yahyapour (UNIDO), 
Ph. Wieder (FZJ), A Proposal for a Generic 
Grid Scheduling Architecture, Institute on 
Resource Management and Scheduling, CoreGRID 
Technical Report, TR-0015, January 11, 2005 

•  M. Aldinucci (ISTI-CNR), A. Benoit (CNRS), 
Automatic mapping of ASSIST applications 
using process algebra, Institutes on 
Programming Model & Resource Management 
and Scheduling, CoreGRID Technical 
Report, TR-0016, December 8, 2005 

•  Moreno Marzolla, Matteo Mordacchini (INFN), 
Salvatore Orlando (ISTI), Tree Vector Indexes: 
Effi cient Range Queries for Dynamic 
Content on Peer-to-Peer Networks, Institutes 
on Knowledge and Data Management & 
System Architecture, CoreGRID Technical 
Report, TR-0017, October 20, 2005

•  P. Van Roy (UCL), A. Ghodsi, S. Haridi (KTH), 
J-B. Stefani (INRIA), T. Coupaye (France Telecom 
R&D), A. Reinefeld (ZIB), E. Winter (E-Plus 
Mobilfunk), R. Yap (National University of 
Singapore), Self Management of Large-
Scale Distributed Systems by Combining 
Peer-to-Peer Networks and Components, 
Institute on System Architecture, CoreGRID 
Technical Report, TR-0018, December 14, 2005

List of CoreGRID 
Technical Reports
•  Marco Aldinucci & Marco Danelutto (University 

of Pisa) and Jan Duennweber & Sergei Gorlatch 
(University of Muenster), Optimization 
Techniques for Implementing Parallel 
Skeletons in Distributed Environments, 
Institute on Programming Model, CoreGRID 
Technical Report, TR-0001, January 14, 2005
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