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1. Introduction 
 
This report provides an overview of 22 international HealthGrid projects identified during the 
research regarding business models and sustainability. Chapter 2 focuses on a discussion about the 
definition of HealthGrids. Chapter 3 presents the findings of the research, followed by conclusions 
with specific focus on business cases in Chapter 4. Annex I contains an registry of the 22 projects 
included in this study. 
 
1.1 Expectations and promises of HealthGrids 
 
Grid services within eScience platforms are regarded as being a promising opportunity for 
encouraging collaborative research in networks with efficient and modern IT tools. 
 
The emergence of Grid technology opens new perspectives to enable interdisciplinary research in 
several different areas. In the field of healthcare, the crossroads between medical informatics, 
bioinformatics and system biology promise to offer particular benefits.  
 
Cooperation and information exchange within the biomedical research is widely not bound to a 
place and thus there is a great potential in applying ICT to improve performance. Grids provide a 
technical platform for uniting organisational forces in both research and applied medicine. 
Examples of benefits from grid technology include reduction of research costs – mainly time and 
extra computational resources – and improvement of the efficiency of research processes, rigour 
and quality of results – more tests, with larger data sets can be performed quicker, compared to 
research without utilisation of grids.  
 
Furthermore, grid technology offers completely new dimensions of research, e.g. huge databases of 
medical information allow simulation and visualisation techniques previously considered 
impossible, leading to higher success rates of experiments. HealthGrid applications mainly focus on 
medical applications which are either expensive or time-consuming (or both). 
 
The underlying inquest mainly focused on European Grid projects in the health sector, but also 
includes important examples from the USA and Japan. The results of this investigation of 22 
HealthGrid projects and initiatives, summed up here, confirm the ex-ante hypothesis that 
HealthGrids are not yet at a stage of development and deployment that allows for the full potential 
of Grids to be realised and long-term sustainability guaranteed.  
 
1.2 A note of caution 
 
This overview is based on the case descriptions provided. The latter were the result of desk research 
(World Wide Web, publications, unpublished reports) and only to a limited extent includes 
interviews and other forms of field research. The purpose of the investigation, and accordingly the 
resources available, did not allow more information to be gathered in the field. Thus, certain gaps in 
the case descriptions were inevitable. Nevertheless, the results provide useful insights on the current 
status of development and deployment of HealthGrids in Europe and beyond, as well as on the 
potential for sustainable progress. 
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2. Definitions and types of grid 
 
We have adapted the definitions of grids used by the EU SHARE project, which is developing a 
roadmap for sustainable diffusion of HealthGrids. A ‘HealthGrid’ is an “innovative use of this 
emerging information technology to support broad access to rapid, cost-effective and high quality 
healthcare”. 
 
“A HealthGrid should be an environment where data of medical interest can be stored, processed 
and made easily available to the different healthcare participants: researchers, physicians, healthcare 
centres and administrations, and in the long term perspective, citizens. If such an infrastructure were 
to offer all necessary guarantees in terms of security, respect for ethics and observance of 
regulations, it would allow the association of post-genomic information and medical data and open 
up the possibility for individualised healthcare.” 1 
 
Overall, grid computing can be broken down into four levels of increasing functionality: the 
resource level, the application level, the information level, and finally the knowledge level.  Figure 
1 depicts this functional hierarchy of grid computing, and displays the three types of grids found in 
this study. 
 

Figure 1: The vision of grids – adapted from EC perspective2 

 
 

                                                 
1  http://eu-share.org/fileadmin/templates/Document/SHARE-D3.1_Final-1.pdf 
2  Biomedical informatics – in support of genomic medicine. Presentation by Ilias Iakovidis, Deputy Head of 
Unit ICT for Health at the Workshop on Biomedical Informatics, Brussels 18 March 2004 
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At the bottom of the grid hierarchy lies the resource level, which contains both Computing Grids 
and Data Grids.  "A Computational Grid is a hardware and software infrastructure that provides 
dependable, consistent, pervasive, and inexpensive access to high-end computational capabilities“3. 
Computing Grids are those which enable the secure execution of application jobs via a distributed 
collection of resources, either individually or collectively.  An example of this is several computers 
cooperatively acting within a grid to process a single, large or complex job.  This distributed 
computational cooperation creates an illusion to the user that a single, powerful supercomputer is 
processing their application job.  A Data Grid provides secure access to a distributed data set, 
creating a shared network of data among all grid members.  Such grids create a large, shared data 
pool, which can be accessed by any of the grid members (as if all of the data was stored on the 
single grid member site).  Moving up one level on the grid hierarchy is the Application level.  The 
Application level of the grid hierarchy contains Application Grids, although no grids of this type 
were found in the study.  Application Grids provide remote access to applications stored among 
grid members, creating an environment where any grid member can execute an application stored 
on any other grid member.  Next on the grid hierarchy, and also not found in this report, is the 
Information level, which contains Information Grids.  Information Grids gather and present the data 
with meaning (information) from the Data Grid, through the Computational Grid’s processing 
and/or the Application Grid’s task execution.  At the top of the Grid hierarchy is the Knowledge 
level, which contains Knowledge Grids.  Knowledge Grids are able to use the information gathered 
from the information level of the grid hierarchy, and apply it to achieve a goal, solve a problem, 
and/or execute a decision.4 
 

                                                 
3  Foster und Kesselman 1998, in: "The Grid: Blueprint for a New Computing Infrastructure" 
4  M. Baker, “Grids and Grid Technology for Wide-area Distributed Computing”, Software-Practice and   
Experience, 2002. 
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3. Synthesis of the HealthGrid landscape in the EU and 
beyond 
 
3.1 Types of grids 
 
Overall, the situation has not changed significantly in the last few years – Grids continue to be 
mainly at the Resource level of the grid hierarchy. Resource level grids, of the computational or 
data type, are at the core of next to all cases reviewed. In a number of cases, the grids combine 
computational and data grid features. Examples include caBIG, NeuroGrid, uGrid, and the Japanese 
BioGrid. No convincing implementations of application or information grids were found in this 
study. Knowledge grids are not in routine operation either; however, in the case of Mammogrid, 
evidence suggests that this grid has the potential to surpass the Information level of the grid 
hierarchy to become a Knowledge Grid. Another possible Knowledge Grid case is the ACGT 
(Advancing Clinico- Genomic Clinical Trials on Cancer) project, which is explicitly aiming at 
building a knowledge grid; however, with a timeframe of 2006 to 2010, it is still at the very 
beginning of the process. 
 
3.2 Areas of application 
 
HealthGrid projects can focus on different areas of applications, including medical imaging, image 
or visualisation processing, biomedical simulation, pharmaceutical and clinical research, generating 
and integrating clinical data. In many cases, two or more of these application areas are addressed 
simultaneously. E.g. Genomic research and treatment development is often linked to pharmaceutical 
research and development, as well as part of general clinical research. 
 
More than half (13 of 22) of the reviewed cases concentrate on at least two application areas. Most 
common combinations are medical imaging combined with biomedical simulation processing or 
pharmaceutical research. These often additionally deal with the generation and integration of data. 
An overview is provided in the figure below: 
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Figure 2: Application areas of the studied cases 
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The most common area grid projects are involved in is visualisation and imaging. More than two - 
thirds (15 of 22) of all cases deal with medical imaging and image processing and another three 
with the related area of visualisation processing. A more specific sub-area is mammography., which 
seems to have great benefits and a huge potential when Using grid infrastructures, such as in the 
European MammoGrid project, specialised on mammographic images for breast cancer detection, 
or eDiamond, which focuses on pooling and distributing information on breast cancer treatment, 
enabling early screening and diagnosis, seems to yield significant benefits. Given the nature of 
mammography research and screening procedures, this is not surprising – mammography images 
require relatively large storage capacity, and the variety of cancer types leads to evidence often 
existing only distributed in space and time. Thus, in order to achieve best possible results, 
researchers and treating physicians face the challenge of identifying and using this information. 
Grids, by definition, are well suited to address exactly this challenge. Half the cases (11 of 22) 
focus on clinical research, a wide area including epidemiological studies, genomic research and 
treatment development (each with 4 out of 22). 
 
Five applications are dealing with biomedical simulation processing. Medical care provision (3 of 
22) and pharmaceutical research and development (2 of 22) seem to be less attractive as targets of 
grid projects. Care provision is not surprising, given the legal and ethical uncertainties associated 
with using patient data on grids, as well as using ICT as a decision support tool. The explanation for 
the drug discovery lies in the status of technological development (the availability of virtual 3D 
structures of chemical compounds, needed for drug research, is a fairly recent phenomenon), and 
the organisational configuration of the pharmaceutical industry – the big pharmaceutical companies 
use, in part, their own, corporation internal grids for research. Such cases are not part of this report, 
as information on such grids is kept confidential. 
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In terms of medical themes covered, cancer (especially breast cancer) is the most common. 
MammoGrid, eDiamond, ca BIG, MagicV, and ACGT all support cancer research. This area has a 
great potential as research is expensive and both scientists and patients can benefit from the 
integration and analysis of large image databases. These projects deal with either visualisation/ 
imaging processes and/ or genomic research and treatment development. Some projects focus on 
other, partly neglected and emerging diseases like Malaria (WISDOM), Schizophrenia (CDSS), 
Epileptic Activity (CONDOR), or Alzheimer (MagicV). 
 
3.3 Organisations involved in HealthGrid initiatives 
 
More than half of all cases (14 of 22) are national based, which means that there are only institutes 
and organisations from this one country participating. There are two national cases in Italy, and two 
each from Japan and the US were considered. Great Britain has five, while Spain, Switzerland, 
France and the Netherlands each have one national HealthGrid project.  
 
There are 5 international projects with 2 to 4 countries involved (in many cases at least one leading 
participant from Germany, France or United Kingdom) and two projects with more than 10 
European countries: ACGT and ANeurIST, the latter has additionally several participants from the 
US, New Zealand and Japan. 
 
Most solutions have many different partners and organisations –between 2 and 80 involved parties 
working collaboratively. Nearly all projects have academic participants. Seven consortia are 
entirely academic. The other cases include participants with a different status: non-public research 
organisations (in 9 cases), industrial partners (7 cases), healthcare providers (in 6 cases) and others. 
 
With respect to the thematic mix, the variety of scientific perspectives is a noteworthy feature of 
nearly all projects – e.g. biological, medical, clinical, political, and computer science experts work 
together, or at least try to reach a high level of interaction among each other.  
 
Figure 3 below provides an overview: 
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Figure 3: Participants of the HealthGrid initiatives 
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In half the cases, the main participant is an university (11 of 22 - University of Pompeu Fabra, 
Osaka, Valencia, Manchester, Oxford, Lecce, Singapore, Pennsylvania, Amsterdam, London, and 
Lausanne) or a public research organisation (7 of 22). In a number of cases, national and institutes 
and public hospitals work together with private research, engineering, computing, and networking 
centres.  
 
3.4 Duration 
 
All projects started between 2002 and 2006. A standard duration of development projects is 
between 2 and 4 years. After that, initiatives either stop, or continue in modified forms – follow up 
projects, changed consortia, different initiative name, etc. ).Seven projects were identified to be 
currently active (ACGT, @neurIST and BioGrid, caBIG, BioinforGrid, MammoGrid, NeuroGrid 
and WISDOM). In twelve cases, information about the current status could not be found with the 
available means. 
 
3.5 Financing 
 
All projects for which information is available make use of public funding (15 of 22 cases). Six 
projects are or were funded by the European Commission under the fifth or sixth Framework 
Programme (FP) for Research and Technological Development: MammoGrid (FP5), GEMSS 
(FP5), ACGT (FP6, EC funding: 12.000.000, total costs: 17.000.000), @neurIST (FP6, EC funding: 
12.500.000, total costs: 17.500.000), BioinforGrid (FP6, 1.050.000), and WISDOM.  
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Figure 4: Sources of financing 
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Other public payers include ministries and national institutes. For instance, VL-e (the Netherlands) 
is supported by a BSIK (Besluit Subsidies Investeringen Kennisinfrastructuur) grant from the Dutch 
ministry of Education, Culture and Science and is part of the ICT innovation program of the 
ministry of Economic Affairs, uGrid (France) is supported by the Région Rhone – Alpes project 
RAGTIME and the French ministry of research ACI-GRID program. 
 
CaBIG, a recent US project, called as “a brainchild of the National Cancer Institute” (NCI) has a 
$20 million budget from the NCI. BIRN, the other US case, receives funding from the US National 
Institutes of Health’s National Centre for Research Resources.5 
 
Private funding is explicitly involved in only two cases. This observation could be explained by the 
Intellectual Property Rights (IPR) issues, not resolved on a legal level for most HealthGrid 
applications. Private companies have limited interest in joining networks which require sharing of 
IPR. In other cases, private financial support is kept confidential for tactical reasons – especially in 
the research field, information on ongoing activities can be vital for long-run profitability. 
 
3.6 Technology 
 
There are some projects that developed a more or less completely new Grid middleware (NDAM, 
GEMSS, BIRN, @neurIST, caBIG, CONDOR) or IT infrastructure for managing and processing 
data (e.g. caBIG installed the so-called caGRID, eDiamond developed its own infrastructure, 
NDMA, the National Digital Mammogram Archive itself is a grid infrastructure ) 
 

                                                 
5  http://www.ucdmc.ucdavis.edu/synthesis/issues/spring_summer_05/features/build ing_on_basics.html 
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However, most projects use or test already existing grid infrastructures and middleware, such as the 
EGEE Grid (BioinforGrid, WISDOM), the MEGrid (Biogrid), the English open EHR infrastructure 
together and the open source infrastructure MyGrid (CLEF), LCG Grid (CDSS). Globus, a low 
level middleware is used by several projects (Neurogrid, NDMA, VL-e) and seems to be 
interoperable with other solutions. Magic V, WISDOM, and Mammogrid use gLite, formerly 
known as LCG, which was developed with as part of the EGEE project (building a grid 
infrastructure as a platform, now used by a number of projects, including such in the life science 
field, e.g. WISDOM). 
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4. Searching for business cases 
 
The conclusion from the research on 22 international HealthGrid projects is that business cases are 
not the driving force of HealthGrids today. Economic sustainability is not an explicit issue in the 
cases reviewed. Rather, the majority of applications are project based, which puts a time limit of 
funding, but also of goals and objectives. The work is seen as development projects, illustration 
activities, test beds, proof-of-concept and proof-of-workability initiatives. Not surprisingly, 
information on potential or actual business cases was not readily available, and in most cases the 
design of the case in question would not provide any obvious way of even potentially converting 
the one-off project activity into a sustainable service. 
 
Nonetheless, the understanding of the way HealthGrids are developed and operate, gained through 
the overview of 22 HealthGrid projects, allow shedding some light on potential business cases for 
ensuring sustainability of HealthGrids. 
 
From a content perspective, medical research is the most realistic application area for widespread 
use of HealthGrids. Using Grids for in day-to-day healthcare, rather than limited in scope research 
project work, opens a number of data protection and ethical issues that can easily prove prohibitive 
to the endeavour. 
 
Integrating the content of a large number databases, allowing virtual experiments, is at the heart of 
achieving benefits from grids. Thus, this offers to be the recurrent theme in building business cases 
for HealthGrids. From a system perspective, the networking of scientists, not itself part of the 
HealthGrid utilisation yet resulting from the communication related to using the grid, provides an 
important argument for supporting and further developing HealthGrids. 
 
The system perspective is also the one that policy makers should adopt when making decisions on 
public sector activities. The basis of analysis is an economic view, including all stakeholders, 
tangible and intangible cost and benefits, financial and non-financial items. In contrast, a business 
case is concerned with one, or a small number of organisations, financial impact for that 
organisation(s), strategic behaviour –competition, market position – legal issues, etc. The challenge 
is to get the attention and interest of users, ultimately medical researchers and hopefully at some 
stage also treating physicians. If HealthGrids are the result of technology, and specifically grid, 
scientists and researchers, sustainability will be extremely difficult to achieve. 
 
The gap between what is economically wise and what is practical can be extremely wide in the case 
of HealthGrids. Especially in the first stages of developing networks (these can take 20 to 30 years, 
depending on the level of technological complexity and geographical scope), the investment of 
financial and other resources from each individual organisation is unlikely to match the benefits. 
Only when a large enough number of organisations participate in the network, committing not only 
computational resources, but also data and knowledge, are tangible benefits, which could be 
converted into financial flows, to be expected. 
 
This situation points towards a case for further public funding of HealthGrids, in the form of follow 
up projects, budgets of public academic and other research institutions, etc. Private incentives do 
not seem to be large enough yet. 
 
The argument for further public investment, paving the way towards a potentially self-sustainable 
market in the medium to long run is also supported by the current experience in using public grid 
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infrastructures. On the one hand, these seem to be used by scientists, even if more as a ‘playground’ 
rather than routine work. This shows some interest, as well as concerns about uncertainties related 
to the use of such new technologies. With time and experience, the number of uncertainties should 
decrease. On the other hand, the use of grids today is to a large extent facilitated by the existence of 
the publicly funded infrastructures. In many cases, applications in life sciences would not have been 
developed on a grid basis if the substantial set-up costs had to be invested. Thus, by supporting the 
development of HealthGrids to a stage where the investment costs of individual participants are 
outweighed by the benefits for that same participants, policy makers can contribute to an overall 
improvement in the medical knowledge base, as well as (in the very long run) the improvement of 
healthcare quality as this larger evidence base is converted in more timely, safer, and more effective 
treatment practices, medications, etc. At the same time, and partly in order to achieve that stage, a 
number of legal and regulatory issues regarding the storage and use of data, as well as the 
ownership and dissemination of results, need to be addressed and solved on an international level. 
 
To sum up, the investigation of international HealthGrid projects regarding business models and 
sustainability uncovers a sceptical short term perspective with reasons for more optimism in the 
longer run. It is highly unlikely that sustainable commercial grid applications will enter the health 
field in the next 5 to 10 years. Even beyond that period, public involvement will be necessary and 
should be expected. The economic case for HealthGrid is robust, which supports that claim and is 
also the basis for optimism. The current process of shaping a legal and regulatory foundation for the 
use of ICT in different fields of life, including research, health, and healthcare6, will lower the 
hurdles related to uncertainly about data protection and security, IPR, and ethical issues. Usability 
and acceptability issues will be more difficult to solve yet are by no means unmanageable. The 
positive examples presented in this document show that efforts towards addressing the most 
significant hurdle – the discrepancy between social benefits and private incentives – are also 
underway. The fruits of these efforts, however, will take a long time to ripe and deliver the longed-
for sustainability of HealthGrids. 
 
 

                                                 
6  At least on European and Memeber State level, see European Commission 2007, “eHealth priorities and 
strategies in European countries”, Luxembourg: Office for Official Publications of the European Communities, ISBN 
92-79-02957-6, available through www.ehealth-era.org  
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Annex I. Registry of HealthGrid cases 
 
This section presents short descriptions of 22 cases of utilisations of grids in the health science and healthcare field. The purpose of this registry 
is to provide a broad overview of the main projects and initiatives in Europe, as well as selected ones form the USA and beyond. The level of 
completeness of information is maximised given this purpose and the resource constraints. 
 
1. ACGT 
 

Element Description 

1 
Name and Description 

1.1 
Name of the HealthGrid 
solution 

ACGT – Advancing Clinico- Genomic Clinical Trials on Cancer 

1.2 
Short description 
including kind of 
research community 

The ACGT project is developing an advanced GRID architecture allowing the analysis and comparison of both clinical and genetic results within the 
area of cancer research. The application deals with large scale databases in order to perform a fast diagnosis and to define accurate therapeutic 
countermeasures. 

1.3 
Grid Type 

They call it development of “Knowledge Grid infrastructures” for the distributed mining and strong extraction of 
knowledge from data repositories offering knowledge discovery services in the domain of biomedical informatics. 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid  
Knowledge Grid X 

 

1.4 
Time frame / duration  

Project Start date: February 2006, Project End date: January 2010 

1.5 
Involved parties / 
stakeholders / 
participants 

ACGT is collaborating with the Centre for the Development of a Virtual Tumor (CViT). CviT, located at 
Massachusetts General Hospital, is building a web-community dedicated to in silico oncology research and 
supported by NCI’s Integrative Cancer Biology Program. Partners include: 
1.) ACGT - Project coordinator 
2.) FORTH  - Foundation for Research and Technology Hellas: Clinico-Genomic Information System, Seamless 

Data Analysis, Grid-based tools, Ontologies, DNA microarrays, genotyping, integration 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

X 

http://eu-acgt.org/index.php?id=124�
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Element Description 

3.) INRIA - National Institute for Research in Computer Science and Control: Code execution acceleration (grid, 
parallelization etc.) for biomedical applications including in silico oncology. Also involved in the specification 
of the ACGT Architecture and its services. Data Mining - Visualization. 

4.) UvA Universiteit van Amsterdam: Virtual reality visualization of clinical data and simulation predictions. 
5.) Philips: Grid Development, Novel 3D MRI Visualization Tools. 
6.) IJB: Clinical Trials in Breast Oncology and system evaluation 
7.) SIB - Institut Suisse de Bioinformatique: Formulate evaluation criteria, verification procedures and feedback 

report guidelines for the clinical trials. 
8.) LundU - Lunds University: Data Management Proteomics, Transcriptomics. 
9.) UMA - Computer Architecture Department at the University of Malaga: Data Mining, Knowledge discovery 

and design and development of the computational integration infrastructure at the project. 
10.) UPM - Polytechnical University of Madrid: Define the Ontologies needed for clinico-genomic integration and 

develop semantic mediation tools and services. UPM has also significant involvement in the data mining and 
knowledge discovery activities of the project. 

11.) FhG - Fraunhofer-Gesellschaft: Biomedical data analysis and knowledge discovery (cellular level) Data 
Mining, Knowledge Discovery-Information Systems. 

12.)  BIOVISTA: Data and Text Mining and Visualization. 
13.) UOC - Medical School of the University of Crete: Clinical Trials in Breast Oncology, Tissue banks, clinico-

genomic system specifications. 
14.)  IRI - Institute of Legal Informatics of Unisersitaet Hannover: Study of the Legal Issues related with the work 

of the project and contribution to the specifications, especially of the trust and security requirements of the 
ACGT biomedical GRID infrastructure. 

15.) PSNC - Poznan Supercomputing and Networking Center 
Responsible for the development and support of the basic GRID technology layer in ACGT. 

16.) Custodix: Contribution to specification and implementation of the trust and security-related tools and 
technologies taking into consideration the ethical and legal aspects identified. 

17.)  HealthGrid: Liaison of ACGT with other HealthGrid projects, dissemination and concertation. 
18.) ICCS - Institute of Communications and Computer Systems: Development of in Silico models for breast 
cancer and nephroblastoma response to therapy regimes. clinical validation / adaptation of the models. 
19.) UdS - Saarland University: Clinical Trials in Children Oncology. 
20.) SIVECO: The ACGT Portals and their services, preparation of educational material for training. 
21.) FUNDP - Research Centre for Computer and Law, of the Facultes Universitaires Notre-Dame de la Paix: 
Study of the Legal Issues related to the work of the project and contribution to the specifications, especially of the 
trust and security requirements of the ACGT biomedical GRID infrastructure. 
22.) UoH - University of Hamburg: Study of the Ethical Issues related to the project, contribution to harmonisation 
and standards in the domain, contribution to specification of the technical aspects related to ethical constraints and 
requirements. 
23.) UOXF.BP - Molecular Oncology Laboratories at the Weatherall Institute of Molecular Medicine: Clinical Trials 
in Breast Oncology. 
24.) UHoK - Hokkaido University: Architecture and Standards, Development Biomedical Grid Technology Layer, 
Data Access , Knowledge Management. 
25.) IEO - European Institute of Oncology: Providing breast cancercases to included in the study, validating the 
Grig infrastructure technology. 

Association  
Healthcare 
provider 

 

Others X 
 

http://eu-acgt.org/index.php?id=123�
http://eu-acgt.org/index.php?id=122�
http://eu-acgt.org/index.php?id=120�
http://eu-acgt.org/index.php?id=119�
http://eu-acgt.org/index.php?id=118�
http://eu-acgt.org/index.php?id=117�
http://eu-acgt.org/index.php?id=116�
http://eu-acgt.org/index.php?id=115�
http://eu-acgt.org/index.php?id=114�
http://eu-acgt.org/index.php?id=113�
http://eu-acgt.org/index.php?id=112�
http://eu-acgt.org/index.php?id=111�
http://eu-acgt.org/index.php?id=109�
http://eu-acgt.org/index.php?id=108�
http://eu-acgt.org/index.php?id=107�
http://eu-acgt.org/index.php?id=106�
http://eu-acgt.org/index.php?id=105�
http://eu-acgt.org/index.php?id=104�
http://eu-acgt.org/index.php?id=103�
http://eu-acgt.org/index.php?id=102�
http://eu-acgt.org/index.php?id=101�
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Element Description 

1.6 
Area of application 

The ACGT work plan relies on 3 core activities (see 1.9 for more detailed information) 
• Creation of advanced databases that combine: clinical history, medical imaging, and genetic data 
• Development of Knowledge Grid infrastructures 
• Clinical Trials: Design and implementation of specific clinico-genomic trials. 

 
            Area of application, e.g.                                                     More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

X  biomedical simulation processing X 

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing   genomic research and treatment development X 
medical care provision X  mammogram X 
generating data, 
integrating data 

  vascular field surgery  

others X  others X 

1.7 
Country/Countries 

France, Greece, Netherlands, Germany, Belgium, Switzerland, Sweden, Spain, Poland, Romania, Japan 

1.8 
Target / user group 

Researchers, practising physicians. 

1.9 
Detailed description 
and progress of the 
project/service 

This is a critical time in the history of cancer research as recent advances in methods and technologies have resulted in an explosion of information and 
knowledge about cancer and its treatment. As a result, the ability to characterize and understand the various forms of cancer is growing exponentially. 
Information arising from post-genomic research, and combined genetic and clinical trials on one hand, and advances from high-performance computing 
and informatics on the other is rapidly providing the medical and scientific community with new insights, answers and capabilities. The breadth and 
depth of information already available in the research community are large, present an enormous opportunity for improving our ability to reduce mortality 
from cancer, improve therapies and meet the demanding individualization of care needs.  
Up to now, the lack of a common infrastructure has prevented clinical research institutions from being able to mine and analyse disparate data sources. 
This inability to share technologies and data developed by different cancer research institutions can therefore severely hamper the research process. 
Similarly, the lack of a unifying architecture can prove to be a major roadblock to a researcher's ability to mine different databases. Most critically, 
however, even within a single laboratory, researchers have difficulty integrating data from different technologies because of a lack of common standards 
and other technological and medico-legal and ethical issues. 
 
As a result, very few cross-site studies and clinical trials are performed and in most cases it isn't possible to seamlessly integrate multi-level data (from 
the molecular to the organ, individual and population levels). Moreover, clinicians or molecular biologists often find it hard to exploit each other's 
expertise due to the absence of a cooperative environment which enables the sharing of data, resources or tools for comparing results and 
experiments, and a uniform platform supporting the seamless integration and analysis of disease-related data at all levels.  
The combination of clinical and genetic information to cure the paediatric nephroblastoma cancer, has given significant results, up to 85% treatment 



 18  

Element Description 

success rate.  
In the large scale, this combination and cross-over of information could allow accurate diagnosis and identification of optimal therapy in the earliest 
stages.  
In this perspective, the ACGT project is developing a GRID platform to support and stimulate further exchanges of both clinic and genetic information, 
with a particular focus on breast cancer treatment. ACGT hopes to trigger the emergence of latent clinico-genomic synergies to ensure faster diagnosis 
and more efficient therapy. 
ACGT aims at developing a Biomedical GRID infrastructure supporting seamless mediation services for sharing clinical and genetic expertise. Such 
interactions will allow joint Clinico-Genomic trials and help find quicker and efficient routes to identifying patients' individual characteristics that make 
one treatment more appropriate than another. 

1.10 
Financing 

This project is partially funded by the European Commission under the sixth framework programme. 
Total project cost: 16 747 206€, European Commission funding: 11 800 000€ 
 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

X 

Private funding  
Other sources  

 
Investment 
Amount of investment €12 M 
Overall investment 
needed 

€17 M 

1.11      
Course/Setup 

The ACGT work plan relies on 3 core activities: 
 
Integration 
Creation of advanced databases that combine:  

• clinical history: symptoms and signs, laboratory and histopathology 
• medical imaging: procedural and surgery results 
• genetic data: standard clinical and genomic ontologies are taken into account.  Developing new ontologies for cross-referencing terms and 

their biological contexts. 
 

Knowledge Grid 
Development of Knowledge Grid infrastructures for the distributed mining and strong extraction of knowledge from data repositories offering knowledge 
discovery services in the domain of biomedical informatics. and creating a strong and high-performing computational environment to: 

• cope with the huge-amount of both clinical and genomic data at the population level 
• meet the computationally costly data processing needs 
• define common standards of data storage at each level of investigation 
• implement a bio-medical grid infrastructure offering seamless mediation services for sharing data and data-processing 
 

Clinical Trials.  
Design and implementation of specific clinico-genomic trials based on:   

• clear-cut research objectives for cancer-related clinical and genomic inquiries at all levels of human organism 
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• incorporation of the clinical-trials in an integrated grid environment enriched with knowledge-discovery capabilities 
• interpretation of results into standardized clinical guidelines and protocols. 

1.12 
Business aspects  

Service 
• Knowledge extraction for drug use and treatment. 
• Virtual clinical trials 

 
 
Potential target group / user group 

• medical community 
• industry, research community 

 
 
Organisational structure / added value 

• Academic and industry institutions collaborate, possibly in a PPP-type relationship. 
 
Marketing 

• Several Publications 
 

2 
Technology 

 

3 
Results 

No results available yet as the project is still in its development stage. 

4 
Sources of 
information 

• http://www.ercim.org/publication/Ercim_News/enw65/acgt.html 
• http://www.ics.forth.gr/bmi/publications/papers/2007/33_Building%20a%20European%20Biomedical%20Grid%20on%20Cancer_Version2.pdf 

5 
Contact: Organisation 
implementing the 
HealthGrid solution 
and contact person 

 
Organisation : ERCIM (European Research Consortium for Informatics and Mathematics, Leading research institutes from eighteen 
European countries are members) 
  
“Project coordinator”: Rémi Ronchaud 
Remi.Ronchaud(at)ercim.org 
 
http://www.eu-acgt.org/ 

 

http://www.ercim.org/publication/Ercim_News/enw65/acgt.html�
javascript:linkTo_UnCryptMailto('nbjmup+Sfnj/SpodibveAfsdjn/psh');�
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2. @neurIST 
 

Element Description 

1 
Name and Description 

1.1 
Name of the HealthGrid 
solution 
 

@neurIST: Integrated Biomedical Informatics for the Management of Cerebral Aneurysms 

1.2 
Short description 
including kind of 
research community 

The project focussed on cerebral aneurysms and intends to provide an integrated decision support system to assess the risk of aneurysm rupture in 
patients and to optimise their treatments. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / duration  

 January 1st 2006 – December 31th 2010 
 

1.5 
Involved parties / 
stakeholders / 
participants 

Project co-ordinator: Universitat Pompeu Fabra (ES) 
 
@neurIST partners include industrial, medical and academic institutions gathering 28 public and private 
institutions of 12 European countries. Several organisations from the U.S.A., New Zealand and Japan participate 
as external collaborator.  
 

Partners: 
1.) Universitat Pompeu Fab – Grid, Systems S.A. – Neuroangiografia Terapèutica S.A. - Hospital Clínic, 

Provincial de Barcelona (ES) 
2.) University of Geneva – Ecole Polytechnique Federale de Lausanne (CH) 
3.) The University of Sheffield - ANSYS Europe Ltd - NEC Europe Ltd. - University of Oxford Cancer 

Research - InferMed Ltd - University of Luton (UK) 
4.) Fraunhofer Institute - Institute for Algorithms and Scientific Computing - Simulation & Design GmbH – 

Universitätsklinikum Freiburg (DE) 
5.) Utrecht University Medical Centre - Philips Medical Systems B.V. - Erasmus Medical Centre (NL) 
6.) Super Computing Solution s.r.l. (IT) 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

X 

Others X 
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7.) Royal Institute of Technology (SE) 
8.) ASD Advanced William Cook Europe ApS (DK) 
9.) Institut National de la Sante et la recherche Medicale (FR) 
10.) DAC Ireland Ltd (IE) 
11.) Medical University of Pécs (HU) 
12.) Universitaet Wien (AT) 

1.6 
Area of application 

 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning X 

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision X  mammogram  
generating data, 
integrating data 

X  vascular field surgery  

others   others X 

1.7 
Country/Countries 

12 European countries: Spain, Suisse, UK, Germany, Netherlands, Italy, Sweden, Denmark, France, Ireland, Hungary, Austria + several organisations 
from the U.S.A., New Zealand, Japan 

1.8 
Target / user group 

Practising physicians 

1.9 
Detailed description 
and progress of the 
project/service 

@neurIST aims to provide an IT infrastructure for the management, integration and processing of data associated with the diagnosis and treatment of 
cerebral aneurysm and subarachnoid haemorrage. This infrastructure will: 

• Facilitate clinicians the diagnosis and study of the disease, as a result of providing a seamless access to patient data using data fusion and 
processing of complex information spanning from the molecular to the personal level. 

• Provide a better planning and personalisation of minimally invasive interventional procedures for patients, after linking modern diagnostic 
imaging to computational tools. 

• Collaborate in the development, extension and exploitation of standards and protocols at all project stages. 
• Share biomedical knowledge providing access to a set of software tools and platforms  

 @neuLink, @neuFuse, @neuRisk, @neuEndo, @neuCompute and @neuInfo. 
• Create awareness through scientific dissemination and collaboration. 
• Explore the business opportunities directly arising from @neurIST. 
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The guarantors of the project believe that the current process of cerebral aneurysm diagnosis, treatment planning and treatment development is highly 
compromised by the fragmentation of relevant data. 
The project presents a new paradigm to understand and manage cerebral aneurysms. A complete IT infrastructure will be developed for the 
management and processing of the vast amount of heterogeneous data acquired during diagnosis. Furthermore it will benefit patients with better 
diagnostics, prevention and treatment because it will combine efforts of clinicians and industry.  
Research clinicians will gain a greater insight in aneurysm understanding, while industry will be dragged by these achievements to develop more 
suitable medical devices to treat the disease. 
 

1.10 
Financing 

@neurIST is a European initiative within the Sixth Framework Programme  
Total cost: € 17.356.730,92, EC funding: € 12.605.239 
 
 
 
 
 
 
 
 
 
 
 
 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

X 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

€12.5M 

Overall 
investment 
needed 

€18M 

 

1.11      
Course/Setup 

The @neurIST- project aims to:  
contribute to a better knowledge of cerebral aneurysms and other diseases by:  

• Finding evidences of links between genomics and cerebral aneurysm 
• Helping clinicians to take decisions and select more appropriate treatments 
 

improve patient care by: 
• Identifying those patients with high risk of rupture by assessing a personal risk factor, thereby reducing the patient's operation risks and anxiety 
• Improving personalised design of endovascular devices. 
 

result in major benefits to the healthcare system by: 
• Reducing healthcare costs through the suppression of an estimated 50% of unnecessary treatments. This will save of the order of thousands 

millions of Euros per year in Europe. 
 

promote and validate: 
• A new diagnosis and treatment paradigm extendable to other disease processes using complex data fusion, information extraction, processing 

and inferential deduction. 
• The use and development of bioinformatics, medical informatics and medical devices standards and protocols. 
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1.12 
Business aspects  

Service  
• Risk assessment 

 
Potential target group / user group 

• Practising physicians 
 
Organisational structure / added value 

• Integration into hospital information systems 
 
Marketing 

• Several publications 

2  
Technology 

No information available. 

3  
Results 

@neurIST aims to reduce health care costs by optimally targeting the relevant patient population, thus avoiding unnecessary and potentially risky 
interventions, and improving methods of minimally invasive treatment. 
Measurable benefits of @neurIST will include the quantification of risk, including that of intervention and non-intervention, and the application of the data 
to improve the personalised design of endovascular devices. By providing an objective measure of risk to the decision making project, based on all 
available data, @neurIST will reduce patient anxiety and unnecessary treatment by identifying aneurysms that do not have a high risk of rupture. 
The potential economic benefit of this system in Europe is enormous: taking into account the prevalence of this disease [1-5%], the annual rupture rate 
[0.2-1%], and the average treatment and 1st-year follow up care costs of patients [50kEuro], it is estimated that, in Europe alone, unnecessary 
interventional or surgical procedures costs are in the order of thousands million Euros per annum. 

4  
Sources of 
information 

• http://www.aneurist.org/ 
• Schlaganfällen auf der Spur (in german) 

October, 2006 (Management & Krankenhaus, Git Verlag 
• ANSYS press release (June 15, 2006 (PR Newswire) 
• @neurIST, un projet d’envergure (in French), June 2006 (Pulsations , Nr. 6, pp. 3) 
• @neurIST : un projet européen d’envergure auquel participent l’UNIGE, les HUG et l’EPFL (in french), May 15, 2006 (Alliance Info , Nr. 2, pp. 

3) 
• Hirn-Aneurysmata: Text-Mining warnt vor tödlichen Risiken plötzlicher Blutungen (in german) 

March 23, 2006 (Informationsdienst Wissenschaft, online) 
• Hirn-Aneurysmata: Text-Mining warnt vor tödlichen Risiken plötzlicher Blutungen (in german) 

March 22, 2006 (Fraunhofer SCAI, online) 

5 
Contact: Organisation 
implementing the 
HealthGrid solution 
and contact person 

 
Organisation : Universitat Pompeu Fabra, Computational Imaging Lab Department of Technology 
Pg Circumvallacio 8 - E08003, Barcelona – Spain 
Phone: +34 935 421446 
 
Project coordinator: Dr. Alejandro Frangi 

http://www.aneurist.org/�
http://www.cilab.upf.edu/aneurist5/images/stories/Publications/0610_m&k_schlaganfaelle.pdf�
http://www.gitverlag.com/wj/engine/de/pub/mag/mk�
http://www.cilab.upf.edu/aneurist5/images/stories/docs/pressReleases/ansyspressrelease_20060615.pdf�
http://www.hug-ge.ch/_library/pdf/Actualite_sante/pulsations_juin_2006.pdf�
http://www.hug-ge.ch/actualite/pulsations.html�
http://www.cilab.upf.edu/aneurist5/images/stories/Publications/alliance-info_june06 3.pdf�
http://www.alliance-tt.ch/�
http://www.idw-online.de/pages/de/news152154�
http://www.idw-online.de/pages/de/�
http://www.scai.fraunhofer.de/pressemitteilung.0.html?tx_ttnews%5Btt_news%5D=44�
http://www.scai.fraunhofer.de/index.0.html�
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alejandro.frangi(a)upf.edu 
 
http://www.aneurist.org/ 
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3. Biogrid (Japan) 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid solution 
 

Biogrid 

1.2 
Short description 
including kind of 
research community 

The BioGrid project is an initiative for the Construction of a Supercomputer Network in Japan with an annual funding of ¥550M since 2002 for five years with 
a focus on grid applications on medical science and biology. It aims to realize research infrastructure for future brain science to achieve both non 
invasiveness and high degree of measure accuracy (concentrates on MEG data analysis). 

1.3 
Grid Type 

 
 
 
 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / duration  

April 2002-2007 
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1.5 
Involved parties / 
stakeholders / 
participants 

http://www.biogrid.jp/ 
 
The core institution carrying out this research project is the Cybermedia Center of Osaka University. 
Relevent research institutions and private enterprises also participate as a peripheral research group that are connected by 
high-speed network. Apart from research activities, the project also includes peta grid technology business development 
and educational training in bioinformatics. 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The project focuses on four applications 
• high throughput computing for protein structure prediction 
• datagrid for federation of heterogeneous biological databases 
• biopfuga, a service platform of multiscale biological simulation 
• telescience for remote observation and on-line analysis using precious devices. 

 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

X  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others X 
 

1.7 
Country/Countries 

Japan 

1.8 
Target / user group 

Academia, research community 

1.9 
Detailed description 
and progress of the 
project/service 

BioGrid project is one of national R&D projects on grid in IT-Program granted by Ministry of Education, Culture, Sports, Science and Technology since 2002. 
A grid technology was considered as a glue or a middleware to integrate observation devices, databases and computational resources for advanced life 
science.  
The objectives of this project are two-fold: in silico pharmaceutical research and development based on Biochemistry, InformationScience, Mathematical 
Chemistry, Physics, Medicine and Pharmacology; and establishment of Super Computer Network core technology to be used in other research fields with 
similar needs. 

1.10 
Financing 

BioGrid project is one of national R&D projects in IT-Program granted by Ministry of Education, Culture, Sports, Science 
and Technology., funding per year: 4,5 Million dollars. 
 

Financing 
Public Funding X 
EC (EU  
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5FP/6FP/7FP)   
Private funding  
Other sources  

 
Investment 
Amount of 
investment 

US$ 
22,5M 

Overall 
investment 
needed 

 

1.11      
Course/Setup 

 

1.12 
Business aspects  

Service  
• Network technology 
• Service platform for distributed computing 
• Data grid solutions 

Potential target group / user group 
• Academia 
• Researcher 

Organisational structure / added value 
• Multi-institute networks 

Marketing 
• Several publications 

 

2 
Technology 

The project consists of the following four major groups. 
• Core Grid Technology - focuses on grid middleware, IPv6 support and development of secure grid file system, with MEGrid (Medical Engineering 

Grid) project looking at the function of human brain and trying to build a MEG (Magnetoencephalography) data analysis environment. 
• Data Grid Technology - develops several fundamental technologies for making full use of biological information by the seamless federation of multi-

scale databases with the Grid technology. 
• Computing Grid Technology - focuses on biological simulations at the levels of electrons, proteins, cells and organs. 
• Remote Data Collection System Technology – aims at achieving remote use of high-performance and rare observation equipment connected to the 

Grid environment. 

3 Establishment of a Bio - Grid centre including hard- and software. 
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Results 

4 
Sources of 
information 

http://www.bio-grid.net 
http://www.icis.ntu.edu.sg/scs-ijit/113/113_3.pdf 
http://www.biogrid.jp/pdf/GGF6date.pdf 

5 
Contact: 
Organisation 
implementing the 
HealthGrid solution 
and contact person 

 
Organisation: Osaka University 
 
Project coordinator: Shinji Shimojo 
 
http://www.bio-grid.net 
 

 

http://www.bio-grid.net/�
http://www.icis.ntu.edu.sg/scs-ijit/113/113_3.pdf�
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4. BioinfoGRID 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

BioinfoGRID: Bioinformatics Grid Application for life science 

1.2 
Short description 
including kind of 
research 
community 

BioinfoGRID evaluates genomics, transcriptomics, proteomics and molecular dynamics applications studies based on GRID technology. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

project starting date: 1st January 2006, project ending date: 31st December 2007 
 

1.5 
Involved parties / 
stakeholders / 
participants 

Coordinator of the consortium:  
Consiglio Nazionale delle Ricerche, Piazzale Aldo Moro, 7, Roma, 00185, Italy, represented by the  
Institute of  biomedical technologies CNR-ITB, Via Fratelli Cervi 93, Segrate (Milan), 20090, Italy. 
 
Partners: 

1. Instituto nazionale di fisica nucleare (INFN) Via Enrico Fermi 40, I-00044 Frascati (Roma), Italy 
2. Deutsches Krebsforschungszentrum Heidelberg (DKFZ)  

Im Neuenheimer Feld 280, Heidelberg, 69120, Germany 
3. Centre National de la recherche scientifique  (CNRS) 

3, rue Michel-Ange, Paris, 16, 75794, France 
4. The Chancellor, Masters and scholars of the university of Cambridge (UCAM) 

The Old Schools, Trinity Lane, Cambridge, CB2 1TS, United Kingdom 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

 

Others  
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5. Consorzio interuniversitarion lombardo per l’elaborazione automatica (CILEA) 
Via Raffaelo Sanzio 4, Segrate, 20090, Italy 

6. Steinbeis GmbH and Co für Technologietransfer (STW) 
Willi- Blecher- Straße 19, Stuttgart, 70174, Germany 

1.6 
Area of 
application 

The BioinfoGRID Specific Support Action (SSA) aims to combine Bioinformatics services and applications for molecular biology users with the Grid 
Infrastructure created by the EGEE Project (6th Framework Program). BioinfoGRID aims at evaluating genomics, transcriptomics, proteomics and molecular 
dynamics applications studies based on GRID technology. 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

X  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing   genomic research and treatment development X 
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others  

1.7 
Country/Countries 

Italy, Germany, France, United Kingdom 

1.8 
Target / user 
group 

Researchers in the field of genetics. 

1.9 
Detailed 
description and 
progress of the 
project/service 

The BioinfoGRID project makes research in the fields of Genomics, Proteomics, Transcriptomics and applications in Molecular Dynamics much easier, 
reducing data calculation times thanks to the distribution of the calculation at any one time on thousands of computers across Europe and the world.  
Furthermore it will provide the possibility of accessing many different databases and hundreds of applications belonging to thousands of European users by 
exploiting the potential of the Grid infrastructure created with the EGEE European project and coordinated by CERN in Geneva. 
 
The BioinfoGRID SSA aims to establish a common ground for collaboration between the European Grid Infrastructure providers and the Bioinformatics 
research user community in various fields of Bioinformatics applications (Biology, Computational Chemistry, Medicine and Biotechnology). This will be 
achieved through specific studies for each reference application in the Bioinformatics domain in which experts of various disciplines can collaborate on the 
solution of highly complex problems. 
 
The programme covers the most contemporary uncharted fields of investigation in biological and medical research. The project supports studies on 
applications for distributed laboratory management systems for micro array technology, for gene expression studies, for gene data mining, for analysis of 
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cDNA data, for Phylogenetics analysis, for distributed database access, for protein functional analysis and for molecular dynamics simulations in GRID. A 
new challenge of the Wide In Silico Docking on Malaria (see WISDOM project) and an international conference for GRID Bioinformatics applications will be 
organized by the BioinfoGRID project. 

1.10 
Financing 

BioinfoGRID foresees an investment of over one million euros funded through the European Commission's "Research 
Infrastructures" budget  total costs: €1054208, Commission Funding:€ 1050000) 
The project is funded by the EU within the framework of the Sixth Framework Programme for Research and 
Technological Development (FP6), as part of the specific programme 'Structuring the European Research Area', within 
the 'Research infrastructures' activity.  
Call name: 'Communication Network Development - eInfrastructure - Consolidating Initiatives'. Call identifier: FP6-2004-
Infrastructures-6. 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

X 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

€1M 

Overall investment 
needed 

€1M 

1.11      
Course/Setup 

Project Events (associated to the BioinfoGRID project): 
• BioinfoGRID Initial Training Course in Bari, from the 8th to the 10th of March. 
• NETTAB 2006 Workshop: Distributed Applications, Web Services, Tools and GRID Infrastructures for Bioinformatics, Santa Margherita di Pula, 

Sardinia, Italy - July 10-13th, 2006 

1.12 
Business aspects  

Service  
• Study support 
• Distributed computing platform 

 

Potential target group / user group 
• researchers 

Organisational structure / added value 
Collaborative studying environment 

Marketing 

2 
Technology 

The EGEE environment will be tested in order to access and integrate data in a distributed way, because of the priority of effective availability of the biological 
databases. 

http://www.bioinfogrid.eu/project-events/initial-training-course/bioinfogrid-initial-training-course�
http://www.bioinfogrid.eu/project-events/nettab-2006/nettab-2006�
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They guarantors aim to provide the possibility to manage the biological database, by using the GRID EGEE infrastructure. These database will be 
complemented by the other publicly available in Internet, by using web services where is possible or appropriate. 
 
How to get a Grid Access: 
In order to access the EGEE infrastructure in the context of the BioionfoGRID project, you need to become a member of the Biomed Virtual Organisation 
(VO) and register in the relative web page of the Virtual Organization Membership Service (VOMS). To issue the needed request you must have a personal 
certificate installed in your browser, issued from one of the Certification Authorities (CAs) trusted by the project. Once you get the certificate, all users have to 
accept the LCG Usage Rules.  
Step 1: Install the UserInterface (UI)  
In order for you to access the grid you need an account on a UserInterface 
Step 2: Get a personal certificate  
To access the GRID you need a personal certificate released by a Certification Authority trusted by the project. The certificate has to be installed in a User 
Interface where you got an account. 
Step 3: Register with the Biomed VO  
To be authorized to submit jobs you have to belong to a Virtual Organisation (VO). The BioinfoGRID project uses two VOs: bio and biomed. Your request will 
be evaluated by the VO manager. 
Step 4: Use the grid  
Once you have your certificate and you are registered to the biomed VO, you are ready to submit jobs to the grid. To do this you must have an account on a 
UserInterface machine and you must copy your personal certificate on it. 
 

3 
Results 

n/a 

4 
Sources of 
information 

http://www.bioinfogrid.eu 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

Organisation: Institute of Biomedical Technologies CNR-ITB, Via Fratelli Cervi 93, Segrate (Milan), 20090, Italy 
 
Contact person: Luciano Milanesi 
bioinfogrid(a)itb.cnr.it 
 
http://www.bioinfogrid.eu 
 
 
 

 

https://voms.cnaf.infn.it:8443/voms/bio/webui/request/user/create�
http://www.bioinfogrid.eu/grid-access/certification-authorities�
http://lcg.web.cern.ch/LCG/users/registration/registration.html�
http://www.bioinfogrid.eu/�
mailto:bioinfogrid@itb.cnr.it�
http://www.bioinfogrid.eu/�
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5. caBIG 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

caBIG (cancer Biomedical Informatiics Grid™) initiative 

1.2 
Short description 
including kind of 
research 
community 

The cancer Biomedical Informatics Grid, “caBIG”, is a voluntary network or grid connecting individuals and institutions to enable the sharing of data and tools, 
creating a World Wide Web of cancer research.  
The goal is to speed the delivery of innovative approaches for the prevention and treatment of cancer. The infrastructure and tools also have broad utility 
outside the cancer community. caBIG is being developed under the leadership of the National Cancer Institute's Centre for Bioinformatics. 

1.3 
Grid Type 

Two types of top-level grid services defined: 
• Data Services: Respond to queries and return caBIG-compatible data objects 
• Analytical Services: Accept and process caBIG data objects, then return results that are also caBIG data objects 

 
 
 
 
 
 

Grid type 
Application 
Grid 

 

Computational 
Grid 

X 

Data Grid X 
Knowledge 
Grid 

 
 

1.4 
Time frame / 
duration  

Starting date: July 2003 
 

1.5 
Involved parties / 
stakeholders / 
participants 

More than 50 cancer centres and 30 organizations – over 800 people in all – are working collaboratively on caBIG.  It was conceived, 
designed, and developed in partnership with the National Cancer Institute's Center for Bioinformatics (NCI). Teams from the cancer 
centres and their communities are involved in the development and testing of tools and other resources that are part of the ongoing 
design of caBIG™.  
National Institutes of Health (NIH) - Department of Health and Human Services, Maryland 
Different parties are involved: 
 
Individuals 
Scientists, informatics, and others in the cancer community who have needs addressed by caBIG participate in the program through 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

X 

Association X 
Healthcare X 

http://ncicb.nci.nih.gov/�
http://cabig.cancer.gov/resources/glossary.asp#cancer_centers�
http://ncicb.nci.nih.gov/�
http://www.hhs.gov/�
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their involvement in workspaces, ongoing caBIG™ meetings and teleconferences, and other activities. Patient advocates have been 
actively involved in all areas of caBIG from the beginning, to ensure that the needs of patients are addressed.  
 
Government 
caBIG™ was conceived by the leadership of the National Cancer Institute, and is being implemented by NCI’s Center for Bioinformatics 
(NCICB). caBIG is already becoming the underlying information infrastructure for all of NCI’s advanced technology initiatives, including 
the Alliance for Nanotechnology in Cancer, the Clinical Proteomic Technologies Initiative, The Cancer Genome Atlas, and NCI’s clinical 
trials activities.  
In addition, caBIG can serve as a model for information-sharing needs in other areas of biomedical research, within the National 
Institutes of Health, other federal health agencies, as well as outside the government.  
 
Industry and Other Partners  
NCI welcomes the involvement of commercial and other groups as part of caBIG. Currently, many commercial organizations and 
nonprofit organizations participate in caBIG activities. These organizations include information technology companies, large-scale 
software vendors, pharmaceutical companies, and biotechnology companies, as well as small, specialized ventures. Participation varies 
from occasional involvement in open meetings to regular involvement with specific caBIG workspace activities. Some vendors are 
modifying their products to be caBIG compatible. Key standards development organizations, such as Health Level 7 (HL7) and Clinical 
Data Interchange Standards Consortium (CDISC), are also engaged. 

provider 
Others X 

 

1.6 
Area of 
application 

The project is providing useful products in a variety of areas: 
 

• Clinical Trials (C3D, caAERS, etc.) 
• Tissue Banks and Pathology (caTISSUE, caTIES, etc.) 
• Bioinformatics (caArray, caWorkbench, etc.) 

 
The project focuses on “Vivo Imaging” (from the molecular level to small animal imaging to clinical imaging of patients–– an essential component of basic and 
clinical cancer research) and integrating and harmonizing disparate research data. 
 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies X 
visualisation processing   genomic research and treatment development X 
medical care provision   mammogram  
generating data, 
integrating data 

X  vascular field surgery  

others   others  
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1.7 
Country/Countries 

US 

1.8 
Target / user 
group 

• Clinicians 
• Researchers 
• Patients 

1.9 
Detailed 
description and 
progress of the 
project/service 

The National Cancer Institute (NCI) has launched the caBIG to speed research discoveries and improve patient outcomes by linking researchers, physicians, 
and patients throughout the cancer community. caBIG is a voluntary network of infrastructure, tools, and ideas that enables the collection, analysis, and sharing 
of data and knowledge along the entire research pathway from laboratory bench to patient bedside. The caBIG initiative is an essential resource to fulfill NCI’s 
goal of eliminating suffering and death due to cancer and will also serve as a catalyst for the rest of the healthcare community to more fully leverage the power 
of modern information technologies.  
The caBIG’s goal (oversimplified) is to facilitate the exchange of data useful for cancer research and care - between research domains, systems, investigators, 
and organizations. So it is necessary to create a common, extensible informatics platform that integrates diverse data types and supports interoperable analytic 
tools in areas including clinical trials management, tissue banks and pathology, integrative cancer research, architecture, and vocabularies and common data 
elements. 
The caBIG grid is divided into smaller grids or "work spaces" made up of experts in such areas as clinical trial management, pathology tools and the language of 
cancer researchers. These workspaces represent fields with a great need for efficiency and collaboration and are areas where the opportunities for positively 
impacting cancer research, prevention, and care are considered to be the greatest. The workspaces also help to channel the cancer research community into 
natural sub-groups of people, initiatives, and technologies that can most effectively work together. They continue to be defined and developed based on critical 
input from the caBIG community.  
Currently, the workspaces are organized into two categories: “vertically” by research and technical specific subjects, and “horizontally” by cross-cutting policy, 
planning, and architecture issues.  
 
There are four different “Domain Workspaces”:  
 

1. Addresses the need for consistent, open and comprehensive tools for clinical trials  management.   
2. Provides tools and systems to enable integration and sharing of information. 
3. Provides for the integration, development and implementation of tissue and pathology tools. 
4. Provides for the sharing and analysis of in vivo imaging data. 

 
And two “Cross Cutting Workspaces“: 
 

1. Responsible for evaluating, developing, and integrating systems for vocabulary and ontology content, standards, and software systems for content 
delivery.  

2. Developing architectural standards and architecture necessary for other workspaces 
 
Since its inception, caBIG has committed to the following essential cornerstones:  
Federated: caBIG software and resources are widely distributed, interlinked, and available to everyone in the cancer research community, but institutions 
maintain local control over their own resources and data.  
Open-development: caBIG tools and infrastructure are being developed through an open, participatory process. caBIG leverages existing resources whenever 
possible, rather than building new tools in every case.  
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Open-access: caBIG resources are freely obtainable by the cancer community to ensure broad data-sharing and collaboration.  
Open-source: The caBIG source code is available to view, alter, and redistribute. 

1.10 
Financing 

The $20 million caBIG network is “a brainchild of the National Cancer Institute and the cancer research community.” (David Rocke, Prof. 
of biostatistics at UC Davis and one of the architects of caBIG. 
(http://www.ucdmc.ucdavis.edu/synthesis/Archives/spring_summer_05/features/building_on_basics.html) 
 

Financing 
Public 
Funding 

X 

EC (EU 
5FP/6FP/7FP)  

 

Private 
funding 

 

Other sources  
 
Investment 
Amount of 
investment 

US$ 
20M 

Overall 
investment 
needed 
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1.11      
Course/Setup 

Since 2003: Announcement & Planning Milestones: 
2003 (July) the caBIG initiative was announced and a subsequent planning process was undertaken to engage and form the caBIG pilot community of NCI-
designated Cancer Centres and to establish the caBIG management structure. The planning and development of the caBIG community was largely shaped by 
the needs of researchers and informaticians working in the cancer arena.  
2004 / 2005: Deployment Milestones: 
The caBIG initiative was launched and deployed in February 2004 at the caBIG Kickoff Meeting in Washington, D.C., where pilot participants met as a 
community for the first time and commenced work on caBIG products and activities. Much has been achieved towards the goals of the caBIG pilot since the 
2004 kickoff and the caBIG community is now delivering open access, interoperable tools, data and infrastructure to the cancer and biomedical research 
communities. 
 
Since 2004: Product Milestones: 
Since its launch in February 2004, caBIG has delivered a variety of cancer and biomedical research products, including software tools, data sets, infrastructure, 
standards and policy papers. All are freely available to the community and other interested stakeholders. 
Beyond these tools, infrastructure and data sets, caBIG is also delivering an expansive breadth of products such as OMB-derived Race and Ethnicity 
Standards, Candidate caBIG Data Standards, caBIG Compatibility Guidelines, project-specific white papers, end user materials for training and documentation, 
as well as information, educational materials, and template agreements relating to open source software licensing, publications, and other proprietary issues. All 
products, as they are completed, they will be available on the caBIG Web site at http://caBIG.nci.nih.gov. 
 
Overall Goals for caBIG (until mid 2008): 
Develop sufficient research tools and standards to have a positive impact on the cancer research community, as measured by adoption of relevant caBIG 
principles in project proposals. 
Ensure widespread adoption of standards so that funded projects are operating under the Gold standard of caBIG compatibility. 
• Adopt and use caBIG interoperable tools and data sets within the caBIG community. 
• Develop mechanisms for engaging and promoting caBIG compliant technologies and established datasets within the oncology research community. 
 
Overall Goals for caBIG (until mid 2010): 
• Ensure widespread adoption, dissemination, and use of caBIG interoperable tools, standards, and data sets within the larger cancer community, to include the 
biopharmaceutical industry, non-NCI cancer centers, and the national cancer research enterprise.  
• Begin to see results of caBIG compliant interdisciplinary and inter-institutional research affecting clinical oncology care. 
 

1.12 
Business aspects  

Service  
• Collection analysis and sharing of data for clinical trials 
• Applications support for tissue banks 
• Bioinformatics services 

Potential target group / user group 
• Clinicians 
• Researchers 
• Patients 

http://cabig.nci.nih.gov/�
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Organisational structure / added value 
• Network of 50 cancer centres and 30 other organisations 

Marketing 
• Software tool base 
• Conferences 
• website 

 

2 
Technology 

The underlying service oriented infrastructure for caBIG is caGrid. The first public version (0.5) of caGrid was released on September 9, 2005. caGrid 1.0 
culminates the development of the federated infrastructure and will more fully support the needs of the cancer research community.  
caGrid defines two types of “grid services” that can be registered as nodes on the grid: Data Services and Analytical Services. caGrid provides a standard 
infrastructure for bioinformaticians to advertise their services thru common metadata defined in Unified Modeling Language (UML) domain information model. 
Users can access these grid services and data programmatically using locally managed access control policies and using strongly typed data objects in XML 
format. caGrid infrastructure also provides strong semantic specification through binding to description logic terminology concepts that can be used by users to 
discover new and interesting scientific information using semantically aware searches.  
Prerequisites: 
You should have either prior knowledge of installing Java 5 or have Java 5 pre-installed on the user’s target machine. (To determine if Java 5 exists on the 
target machine, search for a Java folder having a JRE subdirectory (e.g., jre1.5.0_06). In order to build and run caGrid you must have the Java SDK installed 
and the environment variableJAVA_HOME set to the directory in which it is installed.  
 
caGrid 1.0 Browser  
The caGrid 1.0 browser is a web-based application that allows users to discover advertised caBIG grid resources and to query those resources for data of 
interest.  
The tool uses caGrid 1.0 supported grid APIs for browsing for advertised services, discovering services based on metadata and registered objects in Cancer 
Data Standards Repository (caDSR) and concepts from Enterprise Vocabulary Service(EVS) and querying the deployed services using the caBIG XML query 
language.  
Users can access the browser using their existing NCI user accounts (user name and password). For users that don't have NCI accounts, there is a provision in 
the tool to request for account. However, the approval of user accounts will be done in accordance with the caGrid security policies. The Security Working 
Group will determine appropriate policies for registering users. 

3 
Results 

There are many challenges facing the caBIG pilot. First, it calls for the creation of a grid or network for which there is no precedent, requiring a huge amount of 
effort and a significant change in the way information is shared. Second, since the data to be managed is growing every minute in terms of volume and 
complexity, it is necessary to manage it without “stopping” it – akin to building a new highway without stopping the flow of traffic. Third, there are so-called 
“legacy” systems – previously created methods of handling data, including many that are still paper-based – that cannot be ignored or tossed aside. Similarly, 
there are many disparate and incompatible document and file formats that do not “speak” the same technical language. And finally, there are institutional 
barriers, resulting either from unfamiliarity with information technology or from prior habits, that are difficult to change.  
Nonetheless, due to the dedicated support and pioneering efforts of early partners, caBIG has already accomplished many of its pilot program goals. Among the 
accomplishments to date are:  
 

• 2004: Building Community  

https://cagrid-portal.nci.nih.gov/cagrid-browser/�
http://ncicb.nci.nih.gov/core/caDSR�
http://ncicb.nci.nih.gov/core/caDSR�
http://ncicb.nci.nih.gov/core/EVS�
https://cabig.nci.nih.gov/workspaces/Architecture/swg/Introduction�
https://cabig.nci.nih.gov/workspaces/Architecture/swg/Introduction�
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- Exchanged standards, applications, and data 
- Developed project plans 
- Established workspaces 
- Established and used standard conventions where appropriate 
- Created prototype connections between nodes  
- Developed first generation tools  

• 2005: Establishing Connectivity  
- Added additional nodes and data types 
- Achieved connectivity between pilot nodes 

• 2006: Delivering Software Tools 
- As of July 2006, caBIG has delivered more than 40 tools to its user base 

4 
Sources of 
information 

https://cabig.nci.nih.gov/ 
http://cabig.cancer.gov/index.asp 
 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

It’s not clear, who could be a contact-person for us- there are a lot of, but without any overview. 
 
Organisation: Bioinformatics and Information Technology , National Cancer Institute 
 
“Associate Director”: Dr. Kenneth Buetow 
 
https://cabig.nci.nih.gov/ 

 

http://cabig.cancer.gov/resources/glossary.asp#workspaces�
http://cabig.cancer.gov/resources/glossary.asp#node�
https://cabig.nci.nih.gov/�
http://cabig.cancer.gov/index.asp�
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6. CDSS 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

CDSS: Clinical Decision Support Systems   

1.2 
Short description 
including kind of 
research 
community 

CDSS is an application that extracts medically relevant knowledge from a large set of information with the objective of guiding and supporting the 
practitioners in their daily clinical practice. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

No information available, but CDSS seems to be one of the older projects (because of not using an up to date middleware) 
 

1.5 
Involved parties / 
stakeholders / 
participants 

Universidad Politecnica de Valencia, Departamento de Sistemas Informaticos y Computacion, , Camino de Vera s/n, 
46022 Valencia 
Universidad Politecnica de Valencia, Grupo de Bioingenieria, Electronica, Telemedicina e Informatica Medica, Camino 
de Vera s/n, 46022 Valencia 
 
 
 
 
 
 
 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of 
application 

No information available about the application area, only about the medical fields which are currently these three areas:   
• Talassemia 
• Soft Tissue  
• Tumours and Schizophrenia 

 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies X 
visualisation processing   genomic research and treatment development  
medical care provision X  mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others  

1.7 
Country/Countries 

Spain 

1.8 
Target / user 
group 

• Medical IT personnel 
• Physicians 

 

1.9 
Detailed 
description and 
progress of the 
project/service 

A CDSS is a system that provides a classification of the patient illness according to the knowledge extracted from clinical practice and using the patient's 
information in a structured format.  
 
The application has two parts: the interface for searching, which enables searching the different engines and the other interface for running the engines that 
has been previously selected, using specific input parameters that are filled-in by the user. 
Seven engines have been installed in the test platform. Four are devoted to the analysis of microcynic anemies and three of them are devoted to the 
classification of soft Tissue Tumors. All these engines are distributed in different Computer elements (Ce) installed at the grid. 
 
The CDSS classification engines can be installed in any site and can be used by different medical users from a Virtual Organization (VO). All users in a VO 
can consult and execute different classification engines that have been installed in the Grid independently of the platform, architecture or site where the 
engines are installed or the users are located.  
CDSS is an solution to requirements such as short-job execution, reducing the response delay on LCG2 environments and providing grid-enabled 
authenticated access through web portals. 
 
Two parts of security are taken into account: on the one hand the security within the Grid environment and on the other hand the security of web services 
implemented. Grid Security Infrastructure (GSI) allows authentication and secure communication on open networks.  Extensions for these standards (GSI 



 43  

Element Description 

and SSL- secure sockets layer) have been added to permit unique authentication an d delegation. 
The problem of guaranteeing the security of web services and the authentication of users  is solved by using a standard web secure protocol (https), which is 
based on SSL and guarantees the secure transfer of data. 

1.10 
Financing 

No information available Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

Study of the grid approach. (COMPLETED) 
Design of the structure. (COMPLETED) 
Installation and set up of the LCG Grid + Web Environment. (COMPLETED) 
Development of the Gate-to-Grid System. (IN PROGRESS) 
Automatic mapping of certificates. (DESIGNED) 
Management of the updates on the XML Document. (DESIGNED) 

1.12 
Business aspects  

Service  
• CDSS Web-service for Talassemia, Tumours and Schizophrenia 

 

Potential target group / user group 
• Medical IT personnel  
• physicians 

Organisational structure / added value 
• Local collaboration of two academic institutions  

Marketing 
n/a 
 

2 The CDSS system is working in the CEs of the UPV- each CE of the grid has different engines installed. In a first step, the preferred engine is located using 
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Technology the searching system and in a second step a CE is selected. The execution is then submitted using the input parameters defined by the user. Results are 
finally retrieved and presented to the user. 
 
The System Uses Web Services to Access the Grid and all Grid components needed are LCG-2 (Globus MDS2) (which means that the Grid middleware 
used in this project is LCG2) 
 
GRIS  local information of each node. One GRIS per CE. It abstracts and publishes the engine information from the  reports.  
GIIS  gets and publishes information (provided by each GRIS) from a set of CEs.   
BDII  information from the complete grid (provided by the GIIS). 
 
Notwithstanding GT2-based Grid architectures are not designed to work on web environments, and although a service-oriented architecture would have been 
more appropriate, the availability of a production European-wide platform such as EGEE determined the choice of LCG2 as basic middleware. Moreover, the 
next middleware that will be deployed on EGEE will be service-oriented (gLite) and thus the CDSS would fit better when this middleware would be available.  

3 
Results 

CDSS software 

4 
Sources of 
information 

Ignacio Blanquer et al: Clinical Support Systems (CDSS) in Grid Environments. In: Solomonides, Tony and McClatchey, Richard et al (eds): From Grid to 
Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp.80-89 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Organisation: Universidad Politecnica de Valencia, Departamento de Sistemas Informaticos y Computacion 
Camino de Vera s/n, 46022 Valencia 
 
Iblanque(a)dsic.upv.es 

 



 45  

7. CLEF 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 

CLEF - Co-operative Clinical E-Science Framework 

1.2 
Short description 
including kind of 
research 
community 

CLEF focuses on generic methods for the capture, processing, and dissemination of information about cancer 
patients and their care using electronic health care records integrated with support for clinical and basic research in the biosciences. 
 
The project aims to create a scalable generic architecture based on grid technology for capture, integration, interpretation and use of clinical data with 
genomic data and images within practical clinical systems. Data in the CLEF includes clinical histories, radiology and pathology reports, annotations on 
genomic and image databases, technical literature and Web based resources. Based on the grid distributed computing framework, the CLEF will produce a 
new environment for clinical research. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

July 2002 to July 2005 
 

1.5 
Involved parties / 
stakeholders / 
participants 

The collaboration has two centres 
A clinical centre around University College London Centre for Health Informatics and Multiprofessional Education 
(UCL/CHIME) linked to the Royal Marsden NHS Trust, the North Central and South West London Cancer Networks, 
and the Judge Institute for Management studies at Cambridge, and  
a technological centre around the departments of computer science at the universities of Manchester and Sheffield 
and the Information Technology Research Institute (ITRI) at University of Brighton. 
 
Involved parties:  

• University of Manchester 
• UCL 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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• Royal Marsden Hospital 
• University of Cambridge 
• University of Sheffiield 

 

1.6 
Area of 
application 

clinical information integration 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing X 

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

X  vascular field surgery  

others   others  

1.7 
Country/Countries 

Great Britain 

1.8 
Target / user 
group 

Physicians and researcher 

1.9 
Detailed 
description and 
progress of the 
project/service 

Clef aims to narrow the gap between our ability to manage and integrate clinical information and our ability to manage image and genomic information benefit 
clinical research, patients, and public alike.  
Linking genotypic and genomic information to phenotypic and clinical information is widely seen as the next key step in realising the potential of genomic 
research and a key task for e-Science. Good quality clinical data 
integrated into the e-Science framework is a prerequisite for achieving this aim. 
The project faces the escalating imbalance between the richness of the ability to collect very large sets of genomic, image, and other technical information, 
and the poverty of  means to describe the scientific and clinical significance of that information. It will result in tools to support faster, more effective 
organisation of clinical trials, improved identification of eligible patients, and rapid screening of hypotheses. It will provide the foundations for cooperative 
multidisciplinary care, evidence-based practice, and quality assurance. 
Clinically, it draws on leading cancer research units spanning the whole cycle of information management from genetics and structural biology to multicentre 
clinical trials and multiprofessional information systems for patients in primary care. Although focused on cancer, CLEF will be informed by 
the many research programmes of its participants in clinical fields such as in cardiovascular disease, genetics and neuroscience. 
 



 47  

Element Description 

The long term goals of the CLEF programme are illustrated by three scenarios. 
Faster, more cost effective clinical trials and experiments linking clinical and genomic information 
More effective tailoring of care to individual patients 
Improved quality clinical information and reduced workload for clinicians 

1.10 
Financing 

CLEF is funded by the United Kingdom Medical Research Council  
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

£1.6M 

Overall investment 
needed 

 

1.11      
Course/Setup 

http://www.clinical-escience.org/Proposal/CLEF-case-for-support.pdf  

http://www.mrc.ac.uk/�
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1.12 
Business aspects  

Service  
• Technology platform for clinical trials 
• Customised patient care 
• Quality assurance 

 
 

Potential target group / user group 
• Physicians and researchers 

Organisational structure / added value 
• National collaboration of academic institutes 

Marketing 
• Standards development 
• Publications 
• website 

 
 

2 
Technology 

CLEF is aimed at developing interoperable, shared resources within the Grid framework. Communication with 
EHCR and other NHS services will use existing standards which are rapidly converging on HL7 and the OpenEHR architecture, in which Manchester and 
UCL respectively play active roles. 
A major goal of the project is to promote and participate in the development of common ontologies which span 
clinical, biological and genomic information and to provide common interfaces to multiple resources as has been 
demonstrated by the TAMBIS (img.cs.man.ac.uk/tambis) and COHSE (img.cs.man.ac.uk/semweb/cohse) 
CLEF 9 projects. Specific lines in the workplan are provided for liaison and coordination with standards bodies and other parties. OpenEHR 
(www.openehr.org) will take the lead in the new CEN TC/251 task force on Electronic Healthcare Records on the basis of the EHCR implantation which is the 
basis of CLEF. 
 
CLEF is concerned primarily with the “knowledge Grid” and with making the e-Science layer of the Grid available to clinical researchers. The aim of the 
proposal is to make use of the Grid infrastructure through generic extensions to MyGrid. Much of the Grid architecture and integration work will be done in 
Manchester, in conjunction with members of the MyGrid team. CLEF will interact directly with low-level Grid protocols, e.g. Globus, only if special services are 
required for Electronic Healthcare Records, e.g. enhanced security provisions. Insofar as practical, CLEF will build on the Metadata services, information 
extraction and information governance built into the MyGrid architecture and on its mechanisms for “service market places” e.g. using UDDI, WSDL and web 
services. An early effort will be to establish the relationship between the Grid framework and ongoing standards for middleware for Electronic Healthcare 
Records, e.g. 6NET and 6WINIT. 
 
The major software and ontological resources in CLEF and MyGrid are open source or freely available in the standards domain. MyGrid has extensive 
provision for controlling provenance and managing the inclusion of proprietary material with specific restrictions and/or authorisation requirements if required 
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by later collaborations. 

3 
Results 

Governance policies 
Integrated ontologies and metadata 
Repository establishment 
IACR integration in various clinical sites 

4 
Sources of 
information 

http://www.clinical-escience.org/Proposal/CLEF-case-for-support.pdf 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

Organisation: University of Manchester, Oxford Road, Manchester, M13 9PL, United Kingdom 
Oxford Road, Manchester, M13 9PL, United Kingdom 
Phone<: (+44) 161 275 6239 
 
Project Coordinator: Professor Alan Rector 
rector@cs.man.ac.uk 
 
http://www.clinical-escience.org/ 

 

http://www.man.ac.uk/�
mailto:rector@cs.man.ac.uk�
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8. CONDOR 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 

Condor 

1.2 
Short description 
including kind of 
research 
community 

This initiative is a practical implementation using a local cluster of 920 PCs which aims to reduce the processing time specialized on analysing EEG records 
for epileptic activities. 
The goal of the Condor Project is to develop, implement, deploy, and evaluate mechanisms and policies that support High Throughput Computing (HTC) on 
large collections of distributive owned computing resources. Guided by both the technological and sociological challenges of such a computing environment, 
the Condor Team has been building software tools that enable scientists and engineers to increase their computing throughput. 

1.3 
Grid Type 

Computational Grid for processing geographically spread data  
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid  
Knowledge Grid  

 

1.4 
Time frame / 
duration  

 

1.5 
Involved parties / 
stakeholders / 
participants 

Departments of Clinical Neurophysiology & Medical Physics, University College London 
School of Health and Social Sciences, Middlesex University, London 
 
 
 
 
 
 
 
 
 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of 
application 

Clinical Neurophysiology - one potential application lies in the automated analysis of EEG records for epileptic activity.  
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies X 
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others X 

1.7 
Country/Countries 

United Kingdom 

1.8 
Target / user 
group 

Scientists and engineers 

1.9 
Detailed 
description and 
progress of the 
project/service 

In the Clinical Neurophysiology the clinical practice of methods has remained largely unchanged for a half century. PCs are now widely used to record 
digitised data, but they do little processing and function as data recorders. This is likely to change in the near future. A research group of the University 
College London is working on new methods such as these that will enable power of modern computers to improve the information that can be obtained from 
these methods. Many of them can be performed on a local PC but there are some that may take hours or even weeks on one well specified computer and 
data is required more urgently for diagnosis. Therefore they have been investigated the use of grid to perform this processing. The concept is to develop 
user-friendly software, which could be used in an acute setting, such as a Casualty department or an investigative clinic. 
The doctor or technician would acquire the data and transparently sent it for processing, which would be performed in real time or at least over a few minutes, 
at remote recourses over the Grid. 
 
The Condor group at the University College London, developed electrical impedance tomography (EIT) of brain function. They attempted to improve image 
quality by the use of realistic anatomical meshes and, more recently, non-linear reconstruction methods. Reconstruction with linear methods, with pre-
processing, may take up to a few minutes per image for even detailed meshes. However, iterative non-linear reconstruction methods require much more 
computational resources, and reconstruction with detailed meshes was taking far too long for clinical use. So they present a solution to this timing bottleneck, 
using the resources of the GRID, the development of coordinated computing resources over the internet that are not subject to centralized control using 
standard, open, general-purpose protocols and are transparent to the user. Optimisation was performed by splitting reconstruction of image series into 
individual jobs of one image each; no parallelisation was attempted. Using the GRID middleware 'Condor' and a cluster of 920 nodes, reconstruction of EIT 
images of the human head with a non-linear algorithm was speeded up by 25–40 times compared to serial processing of each image. This distributed method 
is of direct practical value in applications such as EIT of epileptic seizures where hundreds of images are collected over the few minutes of a seizure and will 
be of value to clinical data collection with similar requirements. In the future, the same resources could be employed for the more ambitious task of 
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parallelised code. 

1.10 
Financing 

Supported by the BBSRC under an e-science grant. 
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

 

1.12 
Business aspects  

Service  
• Network infrastructure 
• CONDOR operating system 

Potential target group / user group 
• Scientists and engineers 

Organisational structure / added value 
• Academic cooperation network 

 

Marketing 
n/a 
 
 

2 
Technology 

The Condor architecture has three essential roles:  
• the user’s machine 
• the central submitter  
• the executing nodes 

Once the files are transferred from the user’s machine to the central submitter, the execution is launched and the Condor operating system sends the jobs to 
different nodes on the cluster. The “Matchmaker” makes a decision as to which tasks will be executes, selects the recourses, and allows direct 
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communication between those. Once the jobs are finished, the central submitter retrieves them and finally the results are transferred to the user’s machine. 
 
The UCL- Condor pool has 920 nodes. 

3 
Results 

In a study Condor performance was assessed against a well-specifies PC, in two different conditions: Full execution and satisfactory execution (70 % of the 
jobs were completed, successful EIT reconstructions can be achieved with this information!) First test result: Condor finishes a full execution in 297 minutes, 
a well specified computer took 7400 minutes  Condor was therefore 25 times faster 
Second test result: Condor took 1128 minutes for the full execution, a well specified computer 750 hours (more than 31 days)  Condor was 40 times faster. 
A satisfactory execution  was completed in 346 minutes (means 70% of the jobs were completed), which is 130 times faster than one single PC. 

4 
Sources of 
information 

J Fritschy et al.: Applications of Grid in Clinical Neurophysiology and Electrical Impedance Tomography of Brain Function. In: Solomonides, Tony and 
McClatchey, Richard et al (eds.): From Grid to Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, (pp. 138-145) 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Contact: j.fritschy@ucl.ac.uk 
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9. eDIAMOND 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid solution 
 

eDiaMoND  
 

1.2 
Short description 
including kind of 
research 
community 

Oxford University has joined with IBM and the UK Government to build a sophisticated computing Grid that will enable early screening and diagnosis of 
breast cancer, and provide medical professionals with more information to help treat the disease. 
The project, which represents an investment of approximately $6 million jointly by IBM and the UK, has been named "eDiamond" by Oxford researchers 
and is part of the UK government's eScience initiative. eDiamond will be the first Grid built entirely with commercially available technology, including a first-
of-its-kind software developed by Mirada Solutions to standardize new and existing digital mammogram images. This capability will help radiologists 
accurately compare and evaluate mammography scans stored on eDiamond, no matter where or when they were created. eDiamond is expected to create 
a new model for assembling computing and data storage infrastructures for scanning, storing and analysing mammograms. 

1.3 
Grid Type 

 Grid type 
Application Grid  
Computational Grid X 
Data Grid  
Knowledge Grid  

1.4 
Time frame / 
duration  

Project start date was 1st December 2002 and with a no cost extension, the final research was finished on 31st May 2005. 

1.5 
Involved parties / 
stakeholders / 
participants 

1.) Managing department: Oxford University Computing Laboratory: Database Design and management, system 
architecture, systems administration and security.  
 
2.) IBM Hursley: The development and deployment of Grid middleware and image storage techniques 
3.) Mirada Solutions: Clinical liaison with partners, development of data acquisition capability and grid enabled 
applications for screening 
4.) Oxford University Engineering Department: The development of data mining techniques for mammography X-
Rays 
5.) Churchill Hospital, Oxford: Analysis of digital technology for Breast Screening and acquisition of clinical data 
6.) Guy's and St. Thomas' Hospital and Kings College, London: Epidemiological Studies across grid technology and 
the acquisition of clinical data 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

X 

Others  
 

http://web.comlab.ox.ac.uk/oucl/�
http://www.ibm.com/uk/�
http://www.mirada-solutions.com/�
http://www.eng.ox.ac.uk/�
http://www.oxfordradcliffe.nhs.uk/findus/churchill.aspx�
http://www.guysandstthomas.nhs.uk/�
http://www.kcl.ac.uk/�
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7.) St. George's Hospital and University College, London: The development of training applications for 
mammography reading and the acquisition of clinical data 
8.) NHS Lothian Trust (Ardmillan), Edinburgh and the University of Edinburgh: The development of training 
applications for mammography reading and the acquisition of clinical data 
9.) The University of Aberdeen: Guidance on project vision and validation of project deliverables 

1.6 
Area of application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Medical imaging and image processing (breast cancer screening and diagnosis) 
 
            Area of application, e.g.                                                    More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies X 
visualisation processing   genomic research and treatment development  
medical care provision   mammogram X 
generating data, 
integrating data 

X  vascular field surgery  

others   others X 
 

1.7 
Country/Countries 

United Kingdom 

1.8 
Target / user group 

• Physicians 
• Researchers 

1.9 
Detailed description 
and progress of the 
project/service 

eDiaMoND is a much publicised project which is deemed to be of huge benefit to the National Health service  (NHS) and to the female population in the UK. 
The stresses upon the Breast Screening Programme in the UK, and for Breast Imaging in general are increasing, putting an already stretched service under 
more pressure. This is due to a shortage of radiologists as well as increasing volumes of patients through increasing age range and natural growth for the 
screening population.  
Key to the project is the facility to standardise digital mammogram images (called SMF), which will help radiologists to compare and evaluate 
mammography scans stored on eDiamond accurately, no matter where or when they were created. 
EDiamond will help ensure that all of a patient's vital data is provided to physicians quickly and securely, allowing for earlier detection and treatment of 
breast cancer. The vision for eDiaMoND is to recognise the current constraints which exist with the non-digital and low technology environment in which 
clinicians work, and seek to develop solutions which increase the efficiency of the service and improve the tools available to those staff.  EDiamond is also 
expected to help reduce the rate of false-positive diagnosis and overcome problems created by inconsistent mammogram image formats and lost X-rays.  
Once a patient's mammograms are loaded into the system, software screens them for abnormalities by comparing current mammograms with those from 
previous years. Physicians will also be able to study and compare similar cases so they can develop better treatment options. Meanwhile, data-mining 
software will analyse information from the system's stored mammograms. Researchers can take that data and use it to conduct in-depth studies to help 

http://www.st-georges.org.uk/hospitals/stgeorges/stgabout.htm�
http://www.ucl.ac.uk/�
http://www.show.scot.nhs.uk/lpct/�
http://www.iccs.informatics.ed.ac.uk/~sic/�
http://www.abdn.ac.uk/�
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determine the impact of environment and lifestyle on the development of breast cancer, with the goal of developing new forms of treatment.  
EDiamond will be the first grid built entirely with commercially available technology; it will be based on open-standard applications. 
 
 
Initially, the Grid will link a large federated database of mammograms shared by St. Georges Hospital and Guy's and St. Thomas' NHS Trust Hospitals in 
London, the John Radcliffe Hospital in Oxford, and the Breast Screening Centers in Edinburgh and Glasgow, Scotland. The project potentially could be 
expanded to all 92 screening centres throughout the UK, creating the UK's first national digital mammography archive.  
 
Regular reviews will occur throughout the project between the project team, the funding bodies (the Engineering and Physical Sciences Research Council, 
IBM, and the Medical Research Council), the UK Department of Trade and Industry, and the UK National Health Service. The eDiamond Grid project 
required an industry and technology heavyweight to help turn the Grid from concept into a full-scale IT project. IBM's expertise in the deployment and 
delivery of large scale IT projects will be crucial if deployment is made to 92 cancer hospitals across the UK. The project involves a three-way collaboration 
between IBM, the prestigious computer science and engineering departments at Oxford, and Mirada Solutions, a start-up company that has developed the 
intellectual property for the Standard Mammographic Form (SMF) that will be used in the project.  
 
The project theoretically could be expanded to create a worldwide digital mammography Grid by linking up with screening programs being developed in 
France, Germany and Japan, as well as other similar Grid projects, including one underway in the United States with IBM and the University of 
Pennsylvania. 

1.10 
Financing 

eDiaMoND, which represents an investment of approximately $6 million was was funded by IBM and the UK (EPSRC, 
DTI and an IBM Sur grant) 
IBM's contribution includes servers, storage systems, workstations and other computing hardware furnished through a 
grant from its Shared University Research (SUR) program. Oxford also plans to integrate middleware and other 
software products provided via IBM's Scholars program. 
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources X 

 
Investment 
Amount of 
investment 

£4.1million 

Overall 
investment 
needed 

 

1.11      
Course/Setup 

The development activity was split into 3 phases: 
 
Phase 1 - Delivery of a proof of concept of architecture design, a 1 node grid utilising developed grid services, DB2, IBM Content Manager and OGSA-DAI. 
This was completed on time and demonstrated at the All Hands in September 2003. This was not only a success in terms of proving the technology but 
also strengthened the team. 
Phase 2 - Delivery of data acquisition capability from the digitisation of cases to storage on the grid. This software is now being shipped in March 2004 on 
the data acquisition workstations to each of their clinical partners following extensive testing and refinement (delayed). Delivery of a multi node grid based 
on the proof of concept delivered to the 4 clinical partners, with a central test infrastructure. They are nearing completion of this work ready for shipping of 
grid nodes in April/May 2004. Delivery of a refined screening application. A refined screening application has been delivered and is available for review on 

http://www.epsrc.ac.uk/default.htm�
http://www.dti.gov.uk/�
http://www-306.ibm.com/software/info/university/sur/�
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the data acquisition workstations from March 2004. 
Phase 3 - Delivery of refined applications including the grid enabled screening and workflow, an annotation service and training applications 

1.12 
Business aspects  

Service  
• Diagnosis support 
• Database connectivity 
• Study support 

Potential target group / user group 
• Physicians and researchers 

Organisational structure / added value 
• National industrial academic partnership 

 

Marketing 
• publications 

 

2 
Technology 

• IBM hardware  
• Mirada solutions ltd. software 

3 
Results 

eDiamond will be the first Grid built entirely with commercially available technology, including a first-of-its-kind software developed by Mirada Solutions to 
standardise new and existing digital mammogram images. 
The project could expand to all 92 breast cancer screening centres in Great Britain, creating the region's first national digital mammography archive. "The 
big consideration going forward is making sure we handle all the data in a strictly ethically correct manner," Jeffreys said. "Patient privacy has to be the 
central issue."  
The project could also be expanded to create a worldwide digital mammography grid by linking it up with digital breast cancer screening programs being 
developed in France, Germany and Japan, as well as other research projects, including one underway in the United States at the University of 
Pennsylvania. 

4 
Sources of 
information 

http://www.ediamond.ox.ac.uk/publications.html 

5 
Contact: 
Organisation 
implementing the 
HealthGrid 

 
Organisation: Oxford University Computing Laboratory, Wolfson Building 
Parks Road, Oxford, OX1 3QD, England. 
 
Direct: +44 (0)1865 283668 

http://www.comlab.ox.ac.uk/�
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solution and 
contact person 

Department: +44 (0)1865 273838 
Fax: +44 (0)1865 273839 
 
Project Manager: Sharon Lloyed 
Sharon.Lloyed(a)comlab.ox.ac.uk 
 
 
http://www.ediamond.ox.ac.uk/projdeliverables.html 
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10. EIT 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

EIT (Electrical Impedance Tomography) 

1.2 
Short description 
including kind of 
research 
community 

The goal is to develop an advanced infrastructure that supports a secure clinical data management and analysis tool for neurologist. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid  
Knowledge Grid  

 

1.4 
Time frame / 
duration  

10 years 

1.5 
Involved parties / 
stakeholders / 
participants 

 
 
 
 
 
 
 
 
 
 

Participants 
Academic  
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of 
application 

Imaging brain functions. 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing X  genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

X  vascular field surgery  

others   others X 

1.7 
Country/Countries 

 

1.8 
Target / user 
group 

Physicians and researcher 

1.9 
Detailed 
description and 
progress of the 
project/service 

Electroencephalogram (EEG) is a recording of the electrical activity of the rain, made from various different points on the surface of the head, which is used 
by clinicians to diagnose various neurological disorders. The data can be as many as 128 channels but normally 20 channels are used and recordings 
typically last for 30 to 60 minutes of time domain information, with a bandwidth between 0.1 to 150Hz, which is displayed digitally on a computer screen. Until 
ten years ago or so, EEGs were recorded with analogue amplifiers and printed out on paper. Over the past decade, the data has been digitised and is 
reviewed on PCs and their monitors. The data in an EEG is complex and it is not possible to compress it in a non-lossy way by more than a factor of two. 
Until recently, therefore, EEGs were reviewed at standalone computers, or, at best, over a high-speed network, because the data was too great to send over 
an Internet link. This caused considerable inconvenience, as doctors specialised in EEG reporting are scarce, and there is often the need for urgent or 
routine reporting of records collected at remote hospitals. The purpose of this project was the development of a tool to view and analyse this data at remote 
locations using the Grid infrastructure. 
 
Method: Over the past four years, they have set out to develop software, which would enable EEGs to be transmitted for routine review over a telephone link. 
However, the grow of this system requires a new layer of complexity in terms of data management considerations and the post processing of the EEG record 
to improve the diagnostic and research potential. It is vital that the right infrastructure was put in place to exploit the data set fully and access sufficient 
computation power to perform post processing. The evolution of the Grid technologies, such as Globus has concentrated on provision of protocols, services 
and tools for creating coordinated, transparent and sure globally accessible computational systems. The delivery of the low-level infrastructure is essential 
but does not aid the clinical user in the creation of application that use all the Grid has to offer. Some systems are now emerging that exploits the Grid’s 
potential and it is our aim to offer a tool, which can evolve with the Grids development. The underlying infrastructure will support the interconnectivity of the 
distributed system for data mining and post processing to extend the user base. Current research into fundamental Grid technologies does not provided a 
simple architecture for clinical application. This project has developed a basic system architecture for review and analysis of EEG records, which provides a 
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low level entry of the clinical user. The clinical user can evaluate and reanalyse the patient record using a simple browser. 
 
Progress: We are currently developing a library of EEG records with documentation; this is linked to the Website of the British Society of Clinical 
Neurophysiology (www.bscn.org.uk). The library is distributed over a range of location as illustrated in figure 1, with the long-term aim of integrating a number 
of data NHS clinical record to allow data mining. Access to the EEG records has two routes - the first is a version to the original Brian client and alternately 
collaboration with a commercial EEG company, has given us the option of providing a commercial viewer. The web site also promotes a discussion group on 
specific EEG records as an education tool. The result of these discussions is integrated into the clinical record. We have also been exploring the use of this 
infrastructure for imaging brain function with the novel method of Electrical Impedance Tomography (EIT). Our group has developed novel non-linear 
reconstruction algorithms, which are computationally intensive and currently would take a month to reconstruct each image on a standalone PC. The power 
of the Grid is ideal for speeding this up so it can be clinical useful in imaging conditions like stroke and epilepsy, where images need to be reconstructed in 
minutes. A number of new nonlinear post-processing techniques have been developed to link with the Grid Condor utility These include a Variable-Metric and 
Conjugate-Gradients, both with Brent line search and with regularized search direction for non-linear reconstruction. An example of the information, which 
can be obtained with EIT, is presented in This shows conductivity increases due to epileptic seizure, which was present in the EIT image 20s before the EEG 
trace indicated this activity. The EEG and EIT data was collected simultaneously. This imaging method will provide an invaluable plug in for advance analysis 
of neurological data, which would only be possible by exploitation of the computational resources of the Grid. We are also planning to investigate the use of 
other nonlinear methods to determine treatment responders in migraine and brain function. Our goal is to develop an advanced infrastructure that will support 
a secure clinical data management and analysis tool for neurologist.  
 
http://www.allhands.org.uk/2004/proceedings/papers/111.pdf 

1.10 
Financing 

n/a Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

n/a 

1.12 
Business aspects  

Service  
• EEG visualisation  

 

http://www.bscn.org.uk/�
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Potential target group / user group 
Clinicians and physicians 

Organisational structure / added value 
n/a 

Marketing 
n/a 
 

2 
Technology 

n/a 

3 
Results 

• EEG record library 
• Data mining facility 

4 
Sources of 
information 

http://www.allhands.org.uk/2004/proceedings/papers/111.pdf 
http://www.socialfunds.com/news/release.cgi/1339.html 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
n/a 

 

http://www.allhands.org.uk/2004/proceedings/papers/111.pdf�
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11. GEMSS 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid solution 
 

GEMSS - Grid-enabled Medical Simulation Services 
 

1.2 
Short description 
including kind of 
research 
community 

The GEMSS test-bed will render accessible a multitude of medical computing and resource services in a clinical environment. It will provide access to new 
tools for improved diagnosis, operative planning and surgical procedures in order to create a new way for improved health care. 
 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

September 1st, 2002 until February 28th, 2005 
 

1.5 
Involved parties / 
stakeholders / 
participants 

1. co-ordinating partner: C&C Research Laboratories, NEC Europe Ltd., Germany  
2. Max-Planck Institute of Cognitive Neuroscience, Leipzig, Germany. 
3. AEA Technology Engineering Software, U.K. 
4. CRID, Research Centre for Computer and Law, University of Namur, Belgium 
5. IT-Innovation, University of Southampton, U.K. 
6. Department of Medical Physics and Clinical Eng., University of Sheffield, UK. 
7. Institute for Software Science, University of Vienna, Austria. 
8. IDAC Ireland Ltd., Ireland. 
9. ASD Advanced Simulation & Design GmbH, Germany. 
10. Institute for Biomedical Engineering and Physics, University of Vienna, Austria. 
11. Sheffield Teaching Hospitals NHS Trust, U.K. (subcontractor). 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of application 

The GEMSS test-bed includes medical service applications, with varying performance and Quality of Service requirements targeting different medical 
sectors, e.g. an radio-surgery application (i.e. RAPT – Radiotherapy Application on Parallel Technology, developed by IT Innovation , Southampton, UK) 
 
 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing X  genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others X  others  

1.7 
Country/Countries 

UK, Germany, Belgium, Austria 

1.8 
Target / user group 

Clinicians and researcher 

1.9 
Detailed description 
and progress of the 
project/service 

GEMSS has created an innovative Grid middleware that can be used to provide medical practitioners and researchers with access to advanced simulation 
and image processing services for improved pre-operative planning and near real-time surgical support.  
GEMSS builds on top of existing Grid and Web technologies, maintaining compliance with standards thereby ensuring future extensibility and 
interoperability. The project has created a test-bed to evaluate & validate the GEMSS environment, including its integration into the end-users working 
environments. The test bed provides support for sophisticated authorisation, workflow, security, error detection and recovery. Furthermore, GEMSS 
anticipates privacy, security and other legal concerns by examining and incorporating into its Grid services the latest laws and EU regulations related to 
providing medical services over the Internet. So the controller of the patient data, normally the hospital that generated it, must also have a contract with all 
processors on the Grid before any data can be processed. The economic aspects of the GEMSS service also mean that the user must demonstrate the 
authority to pay for use of the recourses. Both aspects are relevant to the Quality of the Service component that clarifies the contractual responsibilities of 
client and service provider in running the job. 
 
The GEMSS test-bed includes following medical sectors: 
Maxillo-facial surgery simulation: a virtual pre-operative planning space 
Neuro-surgery support: prediction of the brain-shift during neuro-surgery 
Radio-surgery simulation: improved treatment planning for cancer destruction 
Inhaled drug delivery simulation: virtual drug delivery to the lung 
Cardio-vascular system simulation: simulation of the entire cardio-vascular system for improved treatment plans and surgical procedures 
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Advanced Medical Image Reconstruction 

1.10 
Financing 

Funded by the European Commission in the Information Society Technologies (IST) Programme under cross-program 
theme Grid Testbeds , Framework V. 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

X 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

Forerunner projects in medical simulation  
SimBio: Numerical simulation for bio-medical problems using patient-specific data  
EU IST project IST-1999-10378  
COPHIT : Computer-Optimised Pulmonary Delivery in Humans of Inhaled Therapies  
EU IST Project IST-1999-14004  
BloodSim: Simulation of cardiovascular and other biomedical problems  
EU Esprit Project 28350  
Active collaborations  
GRIDSTART: Encouraging interaction amongst Grid-related activities both in Europe and the rest of the world and stimulating the early take-up by industry 
and research of Grid-enabled applications   
HealthGrid:  European HealthGRID clustering iniative  
 

1.12 
Business aspects  

Service  
• Maxillo-facial surgery simulation 
• Neuro-surgery support 
• Radio-surgery simulation 
• Inhaled drug delivery simulation 

Potential target group / user group 
• Clinicians and physicians 

Organisational structure / added value 
• Multi national industrial academic partnership 

http://europa.eu.int/comm/�
http://www.cordis.lu/ist�
http://www.cordis.lu/ist/cpt/gridtestbeds.htm�
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Marketing 
• Website 
• Medical fares  
• publications 

 

2 
Technology 

GEMSS developed an interoperable, innovative Grid middleware for medical services applications building on common Grid standards. 
The middleware is released as "open source" under the GNU Lesser General Public License (LGPL) Software License Agreement included with this 
release version 1.2. The public version includes the source code of all components of the final project internal release including:  

• programming code (e.g. Java files) 
• configuration files 
• XML files 
• batch files 
• code manifest 
• intellectual property rights (IPR) registry without additional packaging.  

Each file has a header specifying copyright and dependency information. The release notes provide a list of the contents of the release. The IPR registry 
lists IPR-owners of all third party code and GEMSS partner code. The code manifest is a simple list of all files contained within the release, and lists the 
code header details for each file. This provides a summary that can be referred to by any potential users, and makes clear the copyright position and 
dependencies.  
The developers of the GEMSS Grid middleware are:  
C&C Research Laboratories, NEC Europe Ltd. 
IT Innovation Centre, University of Southampton 
Institute for Scientific Computing, University of Vienna 

3 
Results 

The Monte Carlo radio-surgery application that runs on the Grid (RAPT) uses client hardware (an internet enabled personal computer) with the GEMSS 
client software and MatLab installed. Experience in the clinical environment has demonstrated that it is necessary for the accuracy of the RAPT dose 
solution to be better than 2-3% before it can be considered clinically acceptable. The Grid enabled RAPT software has been run and tested under LINUX 
(Windows Net) within the hospital environment. The clinical domain is important to GEMSS and it is pleasing to report that preliminary experiences with 
RAPT are very encouraging. The facilities provided by the middleware create a secure framework for timely delivery solutions to large compute problems in 
the health domain. 

4 
Sources of 
information 

http://www.ccrl-nece.de/gemss/ 
J. W. Fenner et al.: Radiosurgery planning Supported by the GEMSS Grid. In: Solomonides, Tony and McClatchey, Richard et al (eds.): From Grid to 
Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp.190-197 

5 
Contact: 
Organisation 
implementing the 
HealthGrid 
solution and 
contact person 

Organisation : C&C Research Laboratories, NEC Europe Ltd., Rathausallee 10, D-53757 Sankt Augustin, Germany 
 
Contact person: Dr. Jochen Fingberg 
fingberg(a)ccrl-nece.de 
 
http://www.ccrl-nece.de/gemss/ 

http://www.ccrl-nece.de/�
http://www.it-innovation.soton.ac.uk/�
http://www.par.univie.ac.at/�
mailto:fingberg@ccrl-nece.de�
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12. MAGIC V + 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid solution 
 

MAGIC 5+ 

1.2 
Short description 
including kind of 
research community 

The MAGIC-5 Project aims at developing Computer Aided Detection (CAD) software systems for Medical Applications on distributed databases by means 
of a GRID Infrastructure Connection approach. The use of automatic systems for analysing medical images is of paramount importance in screening 
programs, due to the huge amount of data to check. 

1.3 
Grid Type 
 
 
 
 

 Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / duration  

Starting date: 2004 
 

1.5 
Involved parties / 
stakeholders / 
participants 

UNIVERSITIES: Alghero-Bari-Cagliari-Catania-Napoli-Lecce-Palermo-Pisa-Sassari-Torino 
 
HOSPITALS: Alghero-Bari-Lecce-Livorno-Milano-Napoli-Palermo-Pisa-Sassari-Torino-Udine) 
 
International Collaborations : CERN, CEADEN (CENTRO DE ESTUDIOS APLICADOS AL DESARROLLO 
NUCLEAR) 
 
 
 
 
 
 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

X 

Others  
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Element Description 

1.6 
Area of application 

“medical imaging and image processing” e.g.: 
Mammographic images for breast cancer detection  
Computer Tomography images for lung cancer analysis 
NMR/SPECT/PET images for the diagnosis of the Alzheimer disease 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram X 
generating data, 
integrating data 

  vascular field surgery  

others   others X 

1.7 
Country/Countries 

Italy 

1.8 
Target / user group 

Physicians and researcher 

1.9 
Detailed description 
and progress of the 
project/service 

The MAGIC-5 Project aims at developing Computer Aided Detection (CAD) software systems for Medical Applications on distributed databases by means 
of a GRID Infrastructure Connection approach. The use of automatic systems for analysing medical images is of paramount importance in screening 
programs, due to the huge amount of data to check. Examples are: Mammographic images for breast cancer detection, Computer Tomography (CT) 
images for lung cancer analysis, and PET images for the early diagnosis of the Alzheimer disease. The need for acquiring and analysing images stored in 
different locations requires a GRID approach of distributed computing system and associated data management. The GRID technologies allow remote 
image analysis and interactive online diagnosis, with a relevant reduction of the delays presently associated to the screening programs. From this point of 
view, the MAGIC-5 collaboration can be seen as a group of distributed users sharing their resources for implementing different Virtual Organizations 
(VO), each one aiming at developing screening, tele-training, tele-diagnosis and epidemiologic studies for a particular pathology. 
 
A prototype of the system, based on the AliEn (  http://alien.cern.ch) Grid Services is already available with a central server running common services 
and several clients connecting to it. It has been already successfully used for applications in mammography together with a specific Computer Aided 
Detection (CAD) developed within the collaboration. Applications to the case of malignant nodule detection in lung CT scans are now being implemented, 
while a use of the grid services is also being applied to PET image analysis aiming at early Alzheimer disease. One of the future prospect of our project is 
the migration from AliEn to the EGEE/gLite middleware which is likely to become a European standard and will certainly provide more sophisticated tools 
with respect to the present AliEn functionality.  
A new application devoted to the Alzheimer disease is now being implemented in the MAGIG 5 GRID infrastructure. 
 

http://thelab.fisica.unige.it/magicv/index.php?option=com_content&task=view&id=15&Itemid=52�
http://thelab.fisica.unige.it/magicv/index.php?option=com_content&task=view&id=16&Itemid=53�
http://thelab.fisica.unige.it/magicv/index.php?option=com_content&task=view&id=17&Itemid=54�
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Element Description 

The philosophy relies on the principle that the images are collected in the hospitals and analysed by means of the CAD system; only the images with high 
probability to carry a pathology are moved over the network to the diagnostic centres, where the physicians can analyse them, almost in real time, by 
taking advantage of the CAD selection. 

1.10 
Financing 

n/a Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

The project is an evolution of a former activity – GP-CALMA – that was mainly devoted to large scale mammographic screening. MAGIC 5 includes those 
aspects together with new efforts in order to develop a CAD system for the detection of malignant nodules in lung CT scans and the management of the 
related  
A new application devoted to the Alzheimer disease is now being implemented in the MAGIG 5 GRID infrastructure. 
A future prospect of the project is the migration from AliEn middleware to the EGEE7gLite middleware which is likely to become the European standard 
and will provide more sophistical tools with respect to the present AliEn functionality. A new application devoted to the Alzheimer disease is now being 
implemented in the MAGIG 5 GRID infrastructure.  

1.12 
Business aspects  

Service  
• Data catalogue, metadata catalogue 
• Remote Image analysis 
• Interactive online diagnosis 

 

Potential target group / user group 
• Physicians and researcher 

Organisational structure / added value 
• Group of distributed users sharing resources to implement virtual organisations 
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Element Description 

Marketing 
• website 

2 
Technology 

The MAGIC 5 approach to the implementation of a prototype is based on two basic tools: AliEn for the management of the common services, and 
PROOF for the interactive analysis of remote data without transfer. 
A dedicated AliEn Server for the MAGIC-5 Collaboration has been configured, with 
a central Server running common services and several clients connected to it  The images can be acquired in any hospital belonging to the Collaboration: 
the data are stored on local resources and registered to a common service, known as Data Catalogue, together with other related information, the 
metadata, required to select and access them at any future time. 

3 
Results 

• Grid infrastructure connection 
• Computer aided detection software systems for medical applications 
• Development of AliEn server and PROOF analyser 

4 
Sources of 
information 

Ivan de Mitri et al: The Magic-5 Project: Medical Applications on a Grid Infrastructure Connection. In: Solomonides, Tony and McClatchey, Richard et al. 
(eds.): From Grid to Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp. 157-166 
 
http://oxford2005.healthgrid.org/documents/slides_pdf/Session_C/DeMitri-Oxford05.pdf 
 
http://thelab.fisica.unige.it/magicv/index.php 

5 
Contact: 
Organisation 
implementing the 
HealthGrid solution 
and contact person 

 
Organisation: Universita di Lecce, Dipartimento di Fisica 
Via per Arnesano, 73100 Lecce, Italy 
Phone: +39832297443 
 
Contact person: Ivan De Mitri 
Ivan.demitri (a)le.infn.it 
 
www.magic5.unile.it/ 

 

http://oxford2005.healthgrid.org/documents/slides_pdf/Session_C/DeMitri-Oxford05.pdf�
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13. MammoGrid 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

MammoGrid 

1.2 
Short description 
including kind of 
research 
community 

This application aims to deliver a set of evolutionary prototypes to demonstrate that ‘mammogram analysts’, specialist radiologists working in breast cancer 
screening, can use a grid information infrastructure to resolve common image analysis problems. 

1.3 
Grid Type 

MammoGrid federates multiple databases as its data store(s) and uses open source Grid solutions. 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

1.4 
Time frame / 
duration  

2003 (1st MammoGrid project ended in August 2005, the current one is called “Mammogrid+”) 
 
 

1.5 
Involved parties / 
stakeholders / 
participants 

1. TT Group, CERN, Geneva (Switzerland) 
2. CCCS Research Centre, University of West of England, Frenchay, Bristol (UK) 
3. Instituto di Radiologia, Università di Udine (Italy) 
4. Breast Care Unit, Addensbrooke Hospital, Cambridgte (UK) 
5. CIEMAT, Spain's Energy, Environmental and Technological Research Centre 
6. SES, health service for the Extremadura region of Spain, representing the hospitals of Infanta Christina, Don 

Benito and Merida 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

X 

Others  
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Element Description 

1.6 
Area of 
application 

 
           Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram X 
generating data, 
integrating data 

  vascular field surgery  

others   others  

1.7 
Country/Countries 

UK, Switzerland, Italy, Spain 
 

1.8 
Target / user 
group 

Clinicians and epidemiology researchers 

1.9 
Detailed 
description and 
progress of the 
project/service 

Mammography examinations save thousands of women's lives every year. However the rate of misdiagnosis can be high – in some instances up to 30%. 
This is due in part to physical differences across patient populations, differences in equipment and procedures, and difficulty in using computers to help 
detect changes in breast tissue.  
The novelty of the MammoGrid approach lies in the application of grid technologies to medical diagnoses, and in providing the data and tools to enable users 
to compare new mammograms with existing ones in the grid database. Users can access mammograms from a variety of sources, and also computer-aided 
detection algorithms to detect micro-calcifications (tiny specks of calcium in the breast that could indicate cancer) and monitor breast density (dense tissue is 
considered a major risk factor). 
Computer-aided detection of this potentially fatal cancer, especially when used together with the traditional method of visually screening mammograms, can 
not only shorten the time needed for analysis, but can also help increase the accuracy of diagnoses.  
The project team developed a geographically distributed, grid-based database of standardised images and associated patient data. Already, there are 30,000 
images stored from over 3,000 patients, equally balanced between the University Hospital of Cambridge in the UK and Udine in Italy.  
 
Enabling secure data exchange between hospitals distributed across networks is one of the major concerns of medical applications. There are several 
solutions regarding security and social issues like hardware-based devices such as VPN solutions (can be established both in software and hardware). 
The project tries to preserve privacy: e.g. the P1.5 architecture has new and modern anonymisation possibilities. 
Because of several technical problems interoperability with other middleware is currently not provided 

1.10 
Financing 

This project has been partially funded by the European Commission Information Society DG under the Fifth Framework 
Programme. 
 

Financing 
Public Funding X 
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Element Description 

EC (EU 
5FP/6FP/7FP)   

X 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

The MammoGrid project started in 2003 and has deployed two prototypes. It performed the first phase on in-house tests, in which a representative set of 
mammograms have been tested between sites in the UK, Switzerland and Italy. In the next phase of testing, clinicians are closely involved in performing tests 
and their feedback reflects utilised in improving the applicability and performance of the system. 
This project has adopted an evolutionary prototyping approach, so by the end of the first year pototype P1 was ready and measures were taken for its 
deployment. In the meantime, work on the second prototype had been started. By the time the P1 was deployed in the actual hospital setting the P1.5 
architecture was well advanced and was ready to be tested.   
The deployment of the MammoGrid Information Infrastructure prototypes was a very crucial and important milestone. This phase has so far helped greatly in 
gaining an insight into the practicality of the medical problem at hand. Some unknown and unresolved issues have been exposed.  
 
Under Mammogrid+, a new set of partners  is building on the results already achieved. 
Their feedback is being incorporated into a pre-commercial release of the software (Mammogrid+ version 1.0) in June 2007. This version is being deployed 
within the five hospitals collaborating in the project – these hospitals will also receive the hardware infrastructure to host the Mammogrid+ suite.  
Future plans include broadening the existing database Europe-wide. Already a further hospital, the university hospital of Cork in Ireland, has shown interest in 
joining the Mammogrid+ network.  
 

1.12 
Business aspects  

Service  
• Medical diagnosis support 
• Computer aided cancer detection 
• Mammogram comparison 

 

Potential target group / user group 
Clinicians and patients 

Organisational structure / added value 
Tri-national academic clinico research community 
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Element Description 

Marketing 
Publications 
Website 
 

2 
Technology 

During the course of the requirements’ analysis, a hardware/software design study was undertaken together with a rigorous study of Grid software available 
from other concurrent projects. As a result, design and implementation was dictated by an approach which concentrated on the application of existing and 
emerging grid middleware rather than on one which developed new Grid middleware. 
 
Prototype P1 (Alice Environment (AliEn)- based, which dictates a centralised database architecture):  
P1 is based on a service-orientated architecture (medical imaging services and Grid-aware services), i.e. a collection of co-coordinated services. It enables 
mammograms to be saved into files that are distributed across ‘Grid-boxes’ on which simple clinical queries can be executed. This prototype architecture is 
for a single ‘virtual organisation’, which is composed of the Cambridge, Udine and Oxford sites and a central server site at CERN. Each local site has AliEn, 
which provides local and central middleware services. The local grid box contains the MammoGrid high level services and local AliEn services .The central 
grid box contains the AliEn central services.  
All metadata is centralised in one site in order to satisfy the predicated required for query resolution. Practically this is not feasible other than in specialist 
research studies where appropriate authority for limited replication of medical data between hospitals can be sought and granted.  
 
Prototype 1.5 (gLite – based): consists of an improved modular design of the MammoGrid software, enhance query handling, coupled with the first release of 
the upcoming middleware called gLite.  
Databases (local, meta and Grid databases) are distributed and outside of the gLite software, so the Grid software is mainly used for job execution and to 
manage files between sites (transfer and replication). The main feature of P1.5 is the database, which has been implemented outside of the grid - so there is 
no centralisation of data, which means that queries are resolved at the hospitals where the local data are under curation. Another main feature is the 
provision of distributed queries. Since the data resides at each hospital site, the queries are executed locally; moreover the clinician can choose to execute a 
local or a global query. 
  
Hence, it is expected that in terms of performance the P1.5 design will be better than the P1. 

3 
Results 

In its first two years, the MammoGrid project has faced interesting challenges originating from the interplay between medical and computer sciences, and has 
witnessed the excitement of the user community whose expectations from a new paradigm are understandably high. As the MammoGrid project moves into 
its final implementation and testing phase, further challenges are anticipated. 
 
As the P1 and P1.5 designs were based on simple Web Services, interoperability with other middleware was not practically possible; the lack of common 
communication protocols results in incompatibilities.  
The focus of the next MammoGrid milestone will be the demonstration of Grid services functionality and to that end it is planned to implement a Grid-services 
based infrastructure. As a result the focus will be on interoperability with other OGSA-compliant Grid services. It is observed that the major trend in Grid 
computing today is moving closer to true web-services. 
 

4 
Sources of 
information 

S. Roberto Amendolia et al: Deployment of a Grid-Based Medical Imaging Application. In: Solomonides, Tony and McClatchey, Richard et al (eds.): From 
Grid to Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005 (pp 59-69) 
http://www.ehealthnews.eu/index.php?option=com_content&task=view&id=332&Itemid=27 

http://www.ehealthnews.eu/index.php?option=com_content&task=view&id=332&Itemid=27�
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Element Description 

 
 
Further references: 
M. Odeh et al, “A Use-Case Driven Approach in Requirements Engineering: the MammoGrid Project”, Proceedings of the 7th IASTED Int. Conference on 
Software Engineering 6 Applications Editor M H Hamza pp 562.567 Acta Press. Marina del Rey, CA, USA, November 2003 
S.R. Amendolia et al., “Grid databases for Shared Image Analysis in the MammoGrid Project”, Proceedings of the Eighth International Database Engineering 
and Applications Symposium (Ideas ’04. IEEE Press pp 302.311. Coimbra, Portugal. July 2004 
S.R. Amendolia et al., “MammoGrid: A Service oriented Architecture based Medical Grid Application”. Lecture Notes in Computer Science Vol 3251 pp 939-
942. Springer-Verlag, 2004 
 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Organisation: Maat GKnowledge, Calle San Bernardo num 115, E-28015 Madrid 
 
Contact person: David Manset 
David.Manset(a)cern.ch 
 
www.mammogrid.com 

mailto:David.Manset@cern.ch�
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14. MEGrid 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

MEGrid (Medical Engineering Grid) 

1.2 
Short description 
including kind of 
research 
community 

MEG project team's final goal is to figure out the function of human brain. 
The project focuses on MEG data analysis problem, one of the most important medical problems to be solved. (MEG is highly sophisticated brain imaging 
technologies) Specifically, they work on building a MEG data analysis environment by making full use of emerging Internet Technologies such as Grid. 
Moreover, in order to analyse and verify complex signals generated from brain activity, the idea is utilising leading-edge signal processing technologies on a 
new environment. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

n/a 
 

1.5 
Involved parties / 
stakeholders / 
participants 

Umbrella organisation: Cybermedia Center, Osaka University  
 
Partner: 
1. Centre for Multimedia and Network Technology, Nanyang Technological University, Singapore 
2. Bioinformatics Institute, Singapore 
3. Institute of High Performance Computing (iHPC), National University of Singapore, Singapore 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  

http://www.cemnet.ntu.edu.sg/�
http://www.bii-sg.org/�
http://www.ihpc.nus.edu.sg/�
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Element Description 

1.6 
Area of 
application 

Brain imaging 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others X 

1.7 
Country/Countries 

Singapore, Japan 

1.8 
Target / user 
group 

n/a 

1.9 
Detailed 
description and 
progress of the 
project/service 

MEG stands for magnetoencephalography and enables to observe brain activities more easily than traditional brain imaging technologies such as EEG 
(Electroencephalography) and ECoG (ElectroCorticography). Traditional EEG is commonly used to measure potential differences due to neural activity. On 
the other hand, emerging MEG is a new method that enables to measure the magnetic field arising from the brain activity. MEG can measure brain signal on 
multiple points on a head. Recently, the number of sensors that are equipped with MEG are increasing and MEG with more than 300 sensors have emerged 
until now. This means that spatial resolution is getting better.  

1.10 
Financing 

 
n/a 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 
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Element Description 

1.11      
Course/Setup 

n/a 

1.12 
Business aspects  

Service  
n/a 

Potential target group / user group 
n/a 

Organisational structure / added value 
n/a 

Marketing 
publications 
 

2 
Technology 

MEG data reaches 0.9GB in an hour measurement if a 64-sensor MEG with sampling frequency 1kHz is used. So far, these data have been stored and 
managed in magnetic device such as Optical disk. Presently, the data are passed by hand among researchers. This situation may lead the data 
inconsistency, the loss of data itself and the leak of patient's privacy. In addition, according to the increase of data amount, it is difficult to store the data in a 
single optical disk. 
To solve the problem, we have assumed to directly store the data into medical database and simultaneously transfer the data to computation part from the 
data acquisition part via the Internet. This would realize the seamless processing of the data. As a result, medical doctors would obtain the analysis results as 
quick as possible. Real-time analysis may be realized. 
Furthermore, taking the use of network into consideration, a worldwide medical database is possible to be built. Such database is very useful and epoch-
making for statistical investigation because it can offer large amount of medical data that has never been seen until now. In addition, it may play an important 
role to support the medicine in aged society. Medicine must be reached every home because it is easy to predict increase in the number of the elderly people 
who live alone. For the purpose, medical doctors need to retrieve the medical information from everywhere. 
However, medical data are sensitive to security problems because they have much privacy. We have to protect the medical data from the external threats in 
transferring them on the Internet. In order to do so, we have to utilize advanced cryptography and network technologies. In our project, we have planned to 
realize secure data transfer environment by adopting PKI (Public Key Infrastructure), IPSec (IP Security) and SSH (Secure Shell) as central technologies. 

3 
Results 

n/a 

4 
Sources of 
information 

http://www.biogrid.jp/e/research_work/gro1/megrid/project.html 
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Element Description 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Organisation. National University of Singapore 
 
http://www.biogrid.jp/e/research_work/gro1/megrid/project.html 
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15. NDMA 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

National Digital Mammogram Archive (NDMA) 

1.2 
Short description 
including kind of 
research 
community 

The project collects mammography images and related breast data from doctors, hospitals and radiology centres around the United States. The idea is to 
help researchers identify and target potential links to breast cancer by providing access to analytical databases and reporting systems.  
 
Through the utilization of a sophisticated, distributed Grid computing database system, the NDMA enables the delivery of a higher level of patient care and 
breast data management at the University of Pennsylvania Health System (UPHS). Its aim is an immediate access to a patient's breast history, regardless of 
its origination. 
 

1.3 
Grid Type 

 Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

1.4 
Time frame / 
duration  

n/a 

1.5 
Involved parties / 
stakeholders / 
participants 

1. University of Pennsylvania's National Digital Mammogram Archive (main stakeholder) together with: 
2. Hospitals at the University of Pennsylvania 
3. University of Chicago 
4. University of North Carolina at Chapel Hill 
5. Sunnybrook and Women's College Hospital in Toronto 

 
 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

X 

Others  
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Element Description 

1.6 
Area of 
application 

Grid computing system for storing and delivering digitised mammography records throughout North America. 
Collection, retrieval, distribution and storage of all digital medical images, electronic health records and associated metadata related to patient care. 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram X 
generating data, 
integrating data 

  vascular field surgery  

others   others  

1.7 
Country/Countries 

US (Philadelphia, PA) 

1.8 
Target / user 
group 

• Researcher and physicians 
• patients  

1.9 
Detailed 
description and 
progress of the 
project/service 

The US National Digital Mammography Archive (NDMA) is a distributed data management and storage GRID and communications infrastructure designed to 
operate as a centralized system to deliver scaleable, on-demand services. Using the core NDMA technology as its infrastructure, the NDMA offers secure on-
site and off-site management with on-demand accessibility of historical images and data with improved workflow and efficiency. 
 
The NDMA represents a collaborative effort to develop a testbed that demonstrates to the National Library of Medicine the feasibility of a national breast 
imaging archive and network infrastructure to support digital mammography using Next Generation Internet (NGI) technologies. The foundation of an 
intricate, heterogeneous grid-computing system called the National Digital Mammogram Archive (NDMA) has been laid through the efforts of the University of 
Pennsylvania, IBM, and Advanced Computing Technologies (ACT) at BWXT Y-12, a group at Tennessee's Oak Ridge National Laboratory. The NDMA 
allows North American hospitals to quickly and securely upload, download, and analyse enormous digital mammogram X-ray files, regardless of where they 
were performed. 
 
Built around IBM's Globus Toolkit, an open grid-computing standard, using IBM eServers with DB2 Universal Database and exploiting the blazing content-
delivery capabilities of Internet 2, the NDMA went live this year and now connects four facilities: hospitals at the University of Pennsylvania, University of 
Chicago, University of North Carolina at Chapel Hill, and the Sunnybrook and Women's College Hospital in Toronto. In the not-too-distant future, the highly 
scalable system could connect some 2,000 medical facilities to an enormous, invaluable collection of breast cancer records, resulting in countless 
opportunities for treating the disease. 
 
Devising a means of storing enormous quantities of data was one of the most significant challenges. An average digital mammogram case ranges from 

javascript:winPop('http://www.infoworld.com/klink/database/database.html?w=Database');�


 83  

Element Description 

100MB to 200MB, and thus far, 500 cases are in the archive. In the long run, the NDMA anticipates having to collect 28 petabytes (one petabyte equals 
1,024 terabytes) of data per year. To that end, the grid is built on a three-tier architecture. Each participating medical facility has a portal, or "wall plug," of two 
IBM eServer xSeries systems; one serves as a temporary repository for the digital data, and the other is a link to the grid.  
 
Data is collected via the mammogram-recording instruments with the push of a button. Once the data is loaded into the portal, it is transmitted to a 
metropolitan hub, an IBM eServer Cluster 1600 Unix system, for storage. When the NDMA is fully deployed, data from several metropolitan hubs will be 
funneled to a high-capacity regional hub.  
 
With the system in place, doctors can retrieve, in mere seconds, any records in the system via a secure Web site. This allows a doctor to view a patient's past 
and current X-rays in moments, expediting diagnosis, and, if necessary, treatment.  
 
Without digital technology and this type of system, a doctor has to track down the X-rays he or she seeks, contact the facility at which they're stored, secure 
permission to view them, and arrange for them to be mailed. 
 

1.10 
Financing 

$6 million so far (the group is putting in a grant request from the National Library of Medicine and is exploring other 
funding opportunities.) 
 
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources X 

 
Investment 
Amount of 
investment 

$6 M 

Overall investment 
needed 

 

1.11      
Course/Setup 

When the project  began, the NDMA project counted four hospitals contributing mammography images. Today, some 24 hospitals are accessing the 
database of more than 1 million digital mammography images, which provides access to records that help about 300 doctors and researchers in their 
diagnosis and treatment of breast cancer.  
Now, that archive of some 350,000 mammography records is poised to expand even more with a portal offering that lets women use the database as a 
secure, digital "locker" where they can store their own mammography images and other medical records.  
For $9.95 a year (down from the usual fee of $14.95 a year), women can rent space on the grid, in a hosted, secure environment provided by IBM on the 
MyNDMA.com portal space offering. They can store their mammography tests there, as well as fax information to their space securely. Whether they have 
been diagnosed with breast cancer or have a mammography with a clean bill of health, the portal is positioned as a space to store their records and help 
them keep track of critical medical imaging history.  
 
MyNDMA takes the national system one step further, allowing women around the country to have access to and control of their own electronic health records. 
In just one month since its launch, nearly 1200 women have already registered profiles and are managing their mammography records through MyNDMA. 
The NDMA is still exploring ways to widen participation to thousands of medical facilities. "The systems we're running right now could easily handle a 
hundred hospitals. The question remains as to what it takes to handle thousands of hospitals. That is a study we're undertaking with IBM," project leader 

javascript:winPop('http://www.infoworld.com/klink/op_sys/op_sys.html?w=Unix');�
javascript:winPop('http://www.infoworld.com/klink/storage/storage.html?w=storage');�
javascript:winPop('http://www.infoworld.com/klink/networking/networking.html?w=hubs');�
http://www.myndma.com/�
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Hollebeek says.  
 
For the time being, the grid system is geared toward the sharing of storage resources, but processing resources also could be shared for crunching data. 
With time, project leaders envision adding algorithmic functionality to the system perhaps delivered similarly to a Web service for analysing trends for 
individual patients or wide geographic areas.  
 

1.12 
Business aspects  

Service  
• Test bed to demonstrate feasibility of a national breast imaging archive for knowledge discovery 
• Access to patients and past and current ex-race 
• Patient access to centralised image warehouse 

Potential target group / user group 
• Researcher and physicians 
• Patients 

Organisational structure / added value 
North American university-hospital partnership 

Marketing 
 

2 
Technology 

NDMA uses its WallPlug technology to manage security, authentication, and auditing, providing a environment compliant with HIPAA regulations. The 
WallPlug acts as a buffer between the hospital’s internal systems and the grid, passing encrypted data across the link. The WallPlug socket transfer protocol 
effectively "widens" the Internet pipe so larger packets of data can be sent as a solid piece, thus ensuring the integrity of the data and efficient transport. 
All transactions are logged, and the WallPlug filters all communications between the client and archive locations. The WallPlug also serves as a network and 
communications manager and can efficiently manage the use of external networks. 
The NDMA returns all pertinent stored records, regardless of source, in the same clinical data format in which it was stored. Our leverage of open standards 
such as DICOM, HL7, XDS and CDA R2 assures uniform clinical data presentation.  
This makes the NDMA the ideal platform to provide interoperability among diverse applications and systems and virtually tie together a network of providers:  
 
Healthcare information is no longer stored in proprietary silos 
Clinicians have the most complete information possible on each patient, regardless of how the information was captured 
Patients can more easily move between providers without the fear of lost information 
 
The servers started out with IBM's Intel based, 8-way x-Series configured for a 12-terabyte grid system. Today, it runs as a 32 node, 64-CPU system capable 
of handling 100 Terabytes of data. In 2006 they expanded to a 64 node, 128 CPU, 1000 Terabyte grid system. 
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3 
Results 

Benefits: 
Fifty percent reduction in a hospital’s overall medical imaging transport costs, resulting in savings of up to US$1 million annually for larger hospitals  
Reduction in time to deliver medical files to physicians’ offices from days to minutes  
Improved diagnostic accuracy  
Faster FDA approval of imaging devices by leveraging NDMA data  
Ability of patients to access personal health information on demand and the inherent cost savings associated with self-management  
More efficient allocation of investment resources by hospitals through the avoidance of IT expenditures and support costs  
(http://www-306.ibm.com/software/success/cssdb.nsf/CS/JSTS-6QJPB2?OpenDocument&Site=corp&cty=en_us) 
 

4 
Sources of 
information 

http://www.i3archive.com/openStandards.php 
http://www-306.ibm.com/software/success/cssdb.nsf/CS/JSTS-6QJPB2?OpenDocument&Site=corp&cty=en_us 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
 

5.1 
Title 

Dr. (director of the National Scalable Cluster Lab at the University of Pennsylvania and chief architect of the NDMA) 

5.2 
First Name 

Robert 
 

5..3 
Surname 

Hollebeek 

5.4 
Organisation 

University of Pennsylvania's National Digital Mammogram Archive 

5.5 
Department 

 

5.6 
Address 

 

5.7 
Phone 

 

http://www.i3archive.com/openStandards.php�
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5.8 
Email  

 

5.9 
Website 
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16. NEOBASE 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

NEOBASE: Databae of  Neocortical Microcircuits 

1.2 
Short description 
including kind of 
research 
community 

The NEOBASE project has been set up to archive the neocortical microcircuit data in order to study the microcircuit basis of normal and abnormal neocortical 
function. In this project Grid computing is used for distributed data management. 
 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

 
n/a 

1.5 
Involved parties / 
stakeholders / 
participants 
 
 
 
 
 
 

Brain Mind Institut, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of 
application 

NEOBASE project aims to archive the neocortical microcircuit data. Biomedical scientists and clinical researchers work together with statistical experts and 
bioinformatics. 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others X  others X 

1.7 
Country/Countries 

Switzerland 

1.8 
Target / user 
group 

• Biomedical scientists  
• clinical researchers 
• statistical experts  
• bioinformatics 

1.9 
Detailed 
description and 
progress of the 
project/service 

Mammals adapt to a rapidly changing world because of the sophisticated perceptual and cognitive function enabled by the neocortex. The neocortex, which 
has expanded to constitute nearly 80% of the human brain seems to have arisen from repeated duplication of a stereotypical template of neurons and 
synaptic circuits with subtle specializations in different brain regions and species. Determining the design and function of this microcircuitry is therefore of 
paramount importance to understanding normal and abnormal higher brain function. Recent advances in recording synaptically-coupled neurons has allowed 
rapid dissection of the neocortical microcircuitry thus yielding a massive amount of quantitative anatomical, electrical and gene expression data on the 
neurons and the synaptic circuits that connect the neurons. Due to the availability of the above mentioned data, it has now become imperative to database 
the neurons of the microcircuit and their synaptic connections. 
The NEOBASE project aims to archive the neocortical microcircuit data in a manner that facilitates development of advanced data mining applications, 
statistical and bioinformatics analyses tools, custom microcircuit builders, and visualization and simulation applications. 
NEOBASE will provide an important resource and research tool for studying the microcircuit basis of normal and abnormal neocortical function. The database 
will be available to local as well as remote users using Grid based tools and technologies. 

1.10 
Financing 

n/a 
 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   
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Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

NEOBASE is built on the ROOT platform and modelled after CERN's pioneering work that has enabled thousands of researchers to work together on a single 
project.  
The ultimate goal is to allow full-scale researcher interactions through NEOBASE for further building of microcircuit database, joint visualisations and jointly 
planned simulations.  
(for some more future plans see chapter with results) 

1.12 
Business aspects  

Service  
• advanced data mining applications 
• statistical and bioinformatics analyses tools 
• custom microcircuit builders 
• visualization and simulation applications 

 
 

Potential target group / user group 
• Biomedical scientists  
• clinical researchers 
• statistical experts  

bioinformatics 

Organisational structure / added value 
Single institute development 

Marketing 
publication 

2 
Technology 

The database architecture is based on ROOT, which is a highly evolved open source software environment built over many years at the European 
Organisation for Nuclear Research (CERN), Switzerland. This software environment allows the construction of an object oriented database with numerous 
relational capabilities. The proposed architecture allows construction of a database that closely mimics the architecture of the real microcircuit, which 
facilitates the interface with virtually any application, allows for data format evolution, and aims for full interoperability with other databases. 
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The NEOBASE consist of three layers: the database layer, the Web Portal and Web Services layer, and data access layer. 

3 
Results 

The laboratory has recorded from over 1000 neocortical neurons it has reconstructed over 500 of these neurons, and over 200 synaptic connections between 
specific neurons.  
They have studied the expression of 50 genes in over 200 neurons. And now they are accumulating data on the microcircuit at an even greater place and 
estimate that they will have recorded from over 3000 neurons by 2008, which will provide a realistic sample of the different types of neurons and all major 
pathways in the neocortical microcircuit 
 
Moreover they have established industrial scale 3D computer reconstruction facilities and developed a gene expression protocol with femtogram-sensitivity 
for mRNA which enables single cell DNA microarray analysis and they have obtained routine access  to a high throughput Affymetrix DNA microarray facility. 
Therefore they aim to obtain the expression profile for all major cell types in the neocortical microcircuit within the next 3 years. 

4 
Sources of 
information 

Asif Jan Muhammad and Henry Markram: Neobase: Databasing the Neocortical Microcircuit. In: Solomonides, Tony and McClatchey, Richard et al. (eds.): 
From Grid to Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp.167-177 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15923726&dopt=Abstract 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Organisation: Brain Mind Institute, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland 
Asif.jan (a) epfl.ch 
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17. NeuroGrid (Japan) 
 

Element Description 

1 
Name and 
Description 

1.1 
Name of the 
HealthGrid 
solution 
 

NeuroGrid 

1.2 
Short description 
including kind of 
research 
community 

The NeuroGrid project aims to convert the existing brain activity analysis application into a parameter sweep application for executing jobs which perform 
wavelet cross-correlation analysis for each pair of sensors in parallel on distributed resources. The jobs are both computationally and data intensive. Also 
they are independent of each other thus making them perfect for being composed as parameter sweep application. 
 
‘NeuroGrid’, developed by Florey researchers in collaboration with Neurosciences Victoria, can detect subtle correlations between structural brain 
abnormalities and abnormal brain function in brain disorders such as Huntington’s disease and Alzheimer’s disease, and in premature brain development.  
 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

 
 

1.5 
Involved parties / 
stakeholders / 
participants 

Grid Computing and Distributed Systems (GRIDS) Laboratory Department of Computer Science and Software 
Engineering University of Melbourne, Australia 
Graduate School of Information Science and Technology, Department of Bioinformatics Engineering, Osaka 
University, Japan. 
Department of Information Systems Engineering, Graduate School of Osaka University, Japan. 
School of Computer Science and Software Engineering, Monash University, Melbourne, Australia 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 



 92  

Element Description 

Others  

1.6 
Area of 
application 
 
 
 
 
 
 
 
 
 
 
 
 
 

brain science 
 
            Area of application, e.g.                                                     More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others X  others X 
 

1.7 
Country/Countries 

Australia, Japan 

1.8 
Target / user 
group 

• Scientists 
• software engineers 
• clinicians 

1.9 
Detailed 
description and 
progress of the 
project/service 

NeuroGrid focuses on the analysis of brain activity data gathered from the MEG (Magnetoencephalography) instrument. (Brain activity is measured by the 
Magnetoencephalography (MEG) instrument which measures the magnetic fields generated by the electrical activity in the brain. This method is more 
accurate than others such as Electroencephalography (EEG) and Electrocorticography (ECoG). Another advantage of MEG is that it is non-invasive.) The 
data needs to be analysed exhaustively to efficiently diagnose and analyse brain functions and this exhaustive analysis needs large-scale processing 
resources. The emerging Grid technologies that enable the sharing, selection, and aggregation of geographically distributed resources can help in solving 
these problems. 
 
 
How the model works:  
The medical staff who is dealing with the diagnosis orders a MEG scan of the patient’s brain (step 1). 
The request is sent to the instrument which takes a MEG scan and collects data about the activity in the 
brain (step 2).  
This data is then collated and presented to the Grid Resource Broker for analysing on the 
Grid (step 3). 
The broker discovers the resources and looks up in the Grid Market Directory for the corresponding service costs associated with those resources. Using the 
user-defined QoS (Quality-of- Service) parameters, two of which are the deadline and the budget, the scheduler distributes the jobs based on the 
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optimisation method chosen. The optimisation method could be one of the three: cost, time or cost-time. The data and the analysis code are dispatched to 
the remote node and the results collected (steps 4 and 5) 

1.10 
Financing 

Following organizations, both government and commercial, have contributed significantly to Globus research, 
development, and software quality improvements: 
The Information Technologies Research Office 
The Defense Advanced Research Projects Agency (DARPA) 
The Mathematical, Information, and Computational Sciences Division of the Office of Science, U.S. Department of 
Energy 
The National Science Foundation, through the Directorate of Computer, Information Sciences and Engineering. 
The Numerical Aerospace Simulations (NAS) division of the National Aeronautics and Space Administration, as part of 
their Information Power Grid initiative. 
UK e-Science Grid Core Programme 
Swedish Research Council 
Swedish Royal Institute of Technology 
 
 
Corporate organisations 
IBM Corporation 
Microsoft Research 
Cisco Systems, Corporation 
 
Nimrod sponsors 
DSCT (www.dsct.edu.au) 
QUT (www.qut.edu.au) 
Australian Government – Australian Research Council (www.arc.gov.au) 
Griffith University (www.gu.edu.au) 
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

 

Private funding X 
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 
 

1.11      
Course/Setup 

It has been observed that Grid enabling the application using message passing model (MPI) took significantly more time develop when compared to the 
approach described in this paper as explicit parallelisation of application using MPI as master-worker application requires more effort. Hence, it can be safely 
said that the application developed and deployment time was reduced considerably by adopting parametric model for distributed execution of brain activity 
analysis application. Additionally, the approach presented in this paper offered QoS based deployment of analysis jobs on Global Grids. 
 
In the future, it is planned to implement the grouping of jobs at the broker level to obviate the need of 
developing a mechanism for creating meta-jobs (coarse-grained jobs) at user-level. This also enhances the utilization of large data files that are common to 
many jobs and reduces the communication cost. 
 

http://www.arpa.mil/ito�
http://www.arpa.mil/�
http://www.sc.doe.gov/ascr/mics/�
http://www.energy.gov/�
http://www.energy.gov/�
http://www.nsf.gov/�
http://www.nsf.gov/home/cise/�
http://www.nas.nasa.gov/�
http://www.nasa.gov/�
http://www.nas.nasa.gov/About/IPG/ipg.html�
http://www.escience-grid.org.uk/�
http://www.vr.se/english/index.asp�
http://www.kth.se/eng/�
http://www.ibm.com/�
http://www.research.microsoft.com/�
http://www.cisco.com/�
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1.12 
Business aspects  

Service  
• Data analysis 
• Risk assessment 

 

Potential target group / user group 
• Scientists 
• software engineers 
• clinicians 

Organisational structure / added value 
• Bi-national academic partnership with corporate funding 

Marketing 
n/a 
 

2 
Technology 

The architecture followed in this project consist of a brain activity analysis application, parameterisation tools (Nimrod-G parameter specification language), 
resource broker (Nimrod-G with Gridbus scheduler), grid market directory (Gridbus GMD), and low-level grid middleware (Globus[12]). The resources are 
Grid-enabled using Globus software deployed on them. 
The application has been Grid enabled by composing it as a parameter sweep application using the 
Nimrod-G parameter specification language. The GMD has been used as a register for publication of 
resource providers and services. 
 
Software: 
Cross Corelation and Wavelet Analysis Software. 
Gridbus Toolkit : Visual Parameter Modelling Tools, Data Grid Scheduler, MetaJob Processing, Grid Market Directory 
Grid Resource Broker ( Nimrod-G )  
Grid Middleware (Globus ) 
 
Computational resources: 
World Wide Grid (WWG ) testbed. 
SC 2002 Global Grid Testbed Collaboration  
Volunteer to Contribute your resources  
 
 A MEG data analysis system was developed by leveraging Grid technologies, primarily Nimrod-G and Gridbus. The wavelet analysis program has been 
parameterised using the Nimrod-G parameter specification language. This application is enabled for distributed processing on the Grid with with minimal 
software engineering cost and development time. An application specific meta-job processing plug-in module has been developed to enable the composition 
of a set of MEG analysis jobs as a single coarse-grain processing job. 
 
Furthermore, the Nimrod-G grid broker supports users’ quality-of-service (QoS) requirements driven brain activity analysis application scheduling on the Grid. 

http://www.gridbus.org/�
http://www.csse.monash.edu.au/~rajkumar/ecogrid/�
http://www.globus.org/�
http://gridbus.csse.unimelb.edu.au/ecogrid/wwg/�
http://scb.ics.muni.cz/static/SC2002/�
http://gridbus.csse.unimelb.edu.au/neurogrid/ContributionRequest.txt�
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In this system, we attempted to reduce analysis time (deadline) and cost (budget) and to seamlessly integrate resources (computational, data, and MEG 
instrument). Evaluation results show that the system is highly efficient in reducing the analysis time and cost (unfortunately there are no concrete time- and 
cost data available). 
 
The analysis code was developed by the Cybermedia Centre, Osaka University, Japan. The raw data obtained from the sensors in the MEG instrument is 
analysed in two phases. In the first phase, the raw data from the brain goes through wavelet transform operation. This phase gives the time-frequency data of 
the output. In the next phase, cross-correlation analysis is performed for each pair of wavelet transforms. This output displays the similarity between a pair of 
brain data for every frequency spectrum. By focusing on a specific frequency spectrum, the sensor that first detected the signal with that focusing spectrum 
can be localized. This means that the path of a signal can be found as it travels through the brain. The code was written in C and is highly portable. We have 
been able to compile it for different platforms such as PC/Linux, Sun/Solaris, SGI/Irix and DEC/Alpha. 
 
For executing our application on the Grid, a combination of the Nimrod-G resource broker developed using the Globus middleware and our own Gridbus 
scheduler was used. The Nimrod-G resource broker identifies the user and application processing requirements and selects the combination of Grid 
resources in such a way that the user requirements are met. It performs resource discovery, selection, and dispatching of MEG jobs to remote resources. It 
also starts and manages the execution of jobs and gathers the results back at the home node. The following components of Nimrod-G have been 
used in our experiments: 

• a persistent task farming engine; 
• grid explorer for resource discovery. 
•  

The Gridbus scheduler developed as a plugin scheduler for Nimrod-G has been used instead of the default Nimrod-G scheduler since it has been designed 
to utilise the Grid Market Directory (GMD). The default Nimrod-G scheduler calculates the processing cost based on the CPU time that is used to execute a 
job on a remote node. To support the notion of application services and pricing based on AO (Application Operation) instead of vanilla CPU service, the GMD 
already allows the GSPs (Grid Service Providers) to publish application services along with their AO service price. An AO service price describes how much it 
costs to execute an application once on a remote host regardless of the amount of resources it takes.  The NeuroGrid cluster consists of 12 high performance 
workstations configured as a cluster, with gigabit speed access to a 3.5Tb RAID MRI image database. Additional workstations are used for high performance 
visualisation of brain images and analysis results. 

3 
Results 

In the SC 2002 HPC challenge (Baltimore) , 0.9 GB of brain activity data collected were accessed using the 64-sensors MEG instrument (located in Osaka, 
Japan) for one hour duration and perform on-demand brain activity analysis on globally distributed computers. This problem generated 7257600 analysis jobs 
and expected to take 102 days, on a commodity computer with a PentiumIII/500MHz processor and a 256MB memory. When such analysis is performed 
using our Grid brokering system, users/doctors will be able to steer analysis activity depending on QoS requirements (deadline, budget, optimization 
preference) and priorities. Adaptive and dynamic selection of resources at runtime could be demonstrated depending on their availability, capability, cost, 
data location, and users QoS requirements for brain activity analysis. In this HPC challenge, the World-Wide Grid testbed resources located in Australia, 
Japan, Singapore, Europe (Germany, Italy, Czech Republic, UK), and USA were used. 
 

4 
Sources of 
information 

Nimrod: http://www.csse.monash.edu.au/%7Edavida/nimrod/index.htm 
Globus: http://www.globus.org 
 
SC2002 Global Grid Testbed Collaboration," http://scb.ics.muni.cz/static/SC2002/ 
 
http://gridbus.csse.unimelb.edu.au/papers/neurogrid.pdf 

http://www.csse.monash.edu.au/~davida/nimrod/index.htm�
http://www.globus.org/�
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http://www.cfn.unimelb.edu.au/nig/informatics.html 
 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
http://gridbus.csse.unimelb.edu.au/neurogrid/ 

 

http://www.cfn.unimelb.edu.au/nig/informatics.html�
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18. NeuroGrid (UK) 
 

 
Element 

Description 

1 
Name and 
Description 

 

1.1 
Name of the 
HealthGrid 
solution 
 

NeuroGrid 

1.2 
Short description 
including kind of 
research 
community 

The NeuroGrid project aims at enabling capabilities for the neuroimaging community by using Grid technology to allow current algorithms and existing data 
management procedures to be more accessible and interoperable, so that there are low barriers to entry and time is not wasted re-engineering well established 
algorithms or forcing alien practices on established research groups specialised on three clinical research areas: stroke, psychosis and dementia. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

March 2005 – March 2008 
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Element 

Description 

1.5 
Involved parties / 
stakeholders / 
participants 

The NeuroGrid consortium includes clinical scientists with expertise in neuroimaging, epidemiology and the coordination of 
large multi-site studies; imaging scientists, computer scientists with expertise in e-Science and links to existing e-Science 
projects, UK e-Science centres, the National Digital Curation Centre and training programmes:  
 
University of Oxford : Lead Partner (Psychosis research Department of Psychiatry, Grid Connectivity research) 
University College London (Dementia research, toolkit development) 
Imperial College, London (Toolkit Development) 
University of Edinburgh (Toolkit Development)  
University of Edinburgh (e-Science research, Psychosis research, Stroke research)  
University of Nottingham (stroke research)  
Cambridge, Adenbrookes (Dementia exemplar support)  
 
NeuroGrid will also benefit from links with IBM (Dr Dave Watson, Program Director, Hursley Park), who will provide 
consultancy to the project. 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

 

Others  
 

1.6 
Area of 
application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

X  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others X  others  
 

1.7 
Country/Countries 

UK 
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Element 

Description 

1.8 
Target / user 
group 

Clinical scientists and physicians 
 

1.9 
Detailed 
description and 
progress of the 
project/service 

The aim of the NeuroGrid consortium is to enhance collaboration between clinical, imaging and e-scientists to create a Grid-based network of neuroimaging 
centres and a neuroimaging toolkit. Sharing data, experience and expertise will facilitate the archiving, curation, retrieval and analysis of imaging data from 
multiple sites and enable large-scale clinical studies. A critical strategy of the NeuroGrid project is to provide enabling capabilities for the neuroimaging 
community by using Grid technology to allow current algorithms and existing data management procedures to be more accessible and interoperable, so that 
there are low barriers to entry and time is not wasted re-engineering well established algorithms or forcing alien practices on established research groups. 
Although the primary aim is not to produce new research data, NeuroGrid will produce valuable new scientific findings from the application of cutting edge 
analytic methods to combined existing datasets. NeuroGrid has potential to serve NHS needs such as those identified in the National Service Frameworks for 
Mental Health and for Older People and Scottish Executive’s CHD and Stroke Strategy. NeuroGrid will foster sharing of resources, expertise and data and so 
speed scientific advance through knowledge transfer across all areas of clinical neuroscience. 
 
Through its UK e-Science consortium members (NeSC, OeSC and LeSC), the NeuroGrid project will work closely with UK Grid technology development groups 
and will look to utilise and build upon Grid middleware , provenance tools, resource description and mark up, collaborative work support environments and 
teleconferencing systems (e.g., Access Grid). We will also explore the use of Catalyser, the Axiope software which facilitates data annotation and data sharing, 
is based on technology developed in a first-round MRC e-Science project at Edinburgh. 
 
NeuroGrid will also be closely integrated with two existing e-Science projects focused on medical imaging: e-DiaMoND and IXI, to benefit both from their 
practical experience - technical, managerial, ethical and confidentiality - in defining and deploying Grid-based infrastructures and technologies across multiple 
organisations (NHS, academic and commercial) and contribute synergistically to the critical mass of UK e-Science projects. 

1.10 
Financing 

Total funds awarded : £2.343 million Financing 
Public Funding  
EC (EU 6FP/7FP)    
Private funding  
Other sources  

 
Investment 
Amount of 
investment 

£2.343 mill

Overall investment 
needed 

 



 100  

 
Element 

Description 

1.11      
Course/Setup 

NeuroGrid will be developed by simultaneous activity at three discrete, but integrated levels. The first level will establish the Grid connectivity and utilise the 
experience of e-DiaMoND. The second is the development of the Grid-enabled toolkit and image normalisation capabilities, and will build on the services 
developed within the IXI project. The third level is the 3 exemplars: each aiming to solve a set of specific, but generalisable problems. The clinical exemplars 
provide the data and the real world clinical applications and problems that NeuroGrid is designed to solve. For users, NeuroGrid is intended to appear as an 
integrated capability consisting of services, both database and analysis, accessed through simple portals. 
 
The e-DiaMoND team will provide substantial expertise to NeuroGrid in a number of areas of shared interest, including Grid technology, image databases, the 
DICOM encoding of non-image data, and authentication and authorisation mechanisms. e-DiaMoND will also facilitate developments in several key areas: 

• Intelligent replication of data. 
• Dynamic access control mechanisms. 
• The use of a lightweight content management system (e-DiaMoND currently utilises IBM's Content Manager). 
• A workload and performance analysis to determine the most appropriate architecture. 
• Application level (or semantic) query optimisation. 

 

1.12 
Business aspects  

Service  
• provide substantial expertise in Grid technology, image databases, the DICOM encoding of non-image data, and authentication and authorisation 

mechanisms 
• access to existing data management procedures 

Potential target group / user group 
• Clinical scientists and physicians 

 

Organisational structure / added value 
• National collaboration of academic institutions. 

Marketing 
 

2 
Technology 

 

3 
Results 
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Element 

Description 

4 
Sources of 
information 

 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Organisation: NeuroGrid Project Office, Oxford University Computing Laboratory, Wolfson Building, Parks Road, Oxford 
01865 283668 
 
pi@neurogrid.ac.uk 
 
http://www.neurogrid.ac.uk/index.htm 

 

mailto:pi@neurogrid.ac.uk�
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19. ProGenGrid 
 

Element Description 

1 
Name and 
Description 

 

1.1 
Name of the 
HealthGrid 
solution 
 

ProGenGrid: Proteomics and Genomics Grid  

1.2 
Short description 
including kind of 
research 
community 

ProGenGrid is a distributed and ubiquitous grid environment (virtual laboratory), developed at the CACT/ISUFI laboratory of the University of Lecce, for 
supporting “in silico” experiments in bio informatics. 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid  
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

Started in 2004  
 
 

1.5 
Involved parties / 
stakeholders / 
participants 

CACT/ISUFI and SPACI Consortium, University of Lecce, Italy 
 
 
 
 
 
 
 
 
 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others  
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1.6 
Area of 
application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Using such an environment that can be considered as a virtual laboratory, the e-scientists will access to 
analysis tools (e.g. EMBOSS, Blast etc.), 
biological databases (e.g. GenBank, Protein Data Bank), 
visualization tools (e.g. Rasmol). 
These tools will be available as Web/Grid Service according to a SOA (Service Oriented Architecture) architecture and accessible through a Web Portal. 
Moreover. A first application of ProGenGrid will be the integration of heterogeneous life scientific resources for efficient drug design. 
 
            Area of application, e.g.                                                     More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

X  biomedical simulation processing  

pharmaceutical research 
and development 

X  prostate imaging  

clinical research X  epidemiological studies  
visualisation processing X  genomic research and treatment development X 
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others X 
 

1.7 
Country/Countries 

Italy 

1.8 
Target / user 
group 

e-scientists 

1.9 
Detailed 
description and 
progress of the 
project/service 

ProGenGrid aims at providing a tool that e-scientists can utilize to simulate biological experiments, compose existing analysis and visualization tools, monitor 
their execution, store the intermediate and final output and finally, if needed, save the model of the experiment for updating or reproducing it. The considering 
tools are software components wrapped as Web services and composed through a workflow. Since bioinformatics applications need to use high performance 
machines or many workstations to reduce the computational time, the exploit a Grid infrastructure for interconnecting wide-spread tools and hardware 
resources. 
To sum up ProGenGrid is a software platform exploiting a Service Oriented Architecture (SOA) that wraps programs and data as composition of Web 
Services to provide ease of use, re-use and better quality of results.  
Main services are: 
Drug Design; 
Collaborative working for the sharing of experimental results 
Biological database federation: access to distributed data and a unique front end for accessing them 
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Discovery and use of existing analysis tools available as Web Services for their sharing 
Access control list for a secure access to a specific data bank 
Composition of complex activities using Workflow technology for designing, scheduling and controlling of bioinformatics services 
Such services will be used by the developers to build enhanced services and they will be available in a first prototype, through a web portal. 

1.10 
Financing 

n/a 
 
 
 
 
 
 
 
 
 

Financing 
Public Funding  
EC (EU 
5FP/6FP/7FP)   

 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

This system could help in the routine work in a pharmaceutical company for simulating drug design experiments, using a set of  computing resources for 
reducing the time spent screening millions of chemical compounds. The future plan is to complete the implementation of this architecture and present 
experimental results, obtained comparing this system against other solutions and platforms.  
They also plan to migrate the architecture of ProGenGrid to WSRF (Web Services recourse framework, proposed by Globus Alliance and IBM) – a set of 
specification designed to merge Grid and Web technologies by enclosing the Open Grid Services Infrastructures (OGSI) concepts in terms of concurrent Web 
service standards. 

1.12 
Business aspects  

Service  
• Drug Design; 
• Collaborative working for the sharing of experimental results 
• Biological database federation: access to distributed data and a unique front end for accessing them 
• Discovery and use of existing analysis tools available as Web Services for their sharing 
• Access control list for a secure access to a specific data bank 
• Composition of complex activities using Workflow technology for designing, scheduling and controlling of bioinformatics services 

 
 

Potential target group / user group 
• e-scientists 
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Organisational structure / added value 
• Academic research institute 

Marketing 
n/a 
 

2 
Technology 

In order to obtain access to heterogeneous biological data sources, typically in a flat file format, a DAS (Data Access Service), based on GRelC technology, 
has been planned. DAS allows:  
•  Discovery and interaction with heterogeneous data schema (facilitating the composition of queries), using high-level metadata abstractions of each different 
data set. In particular semantic heterogeneity is also considered through an ontology-based modelling of genomics and proteomics databases (such as 
GeneOntology) considering that often in bioinformatics data sources may well refer to the same data item with different names or different items with the 
same name; 
•  An access policy sensible to data protection and ownership based on GSI (Globus Security Infrastructure) authentication and authorization mechanisms, 
such as Single Sign On. In fact, often many laboratories do not want publish all of data derived by their experiments or would control the access to the data 
set; 
•  Data set splitting for improving the sequence comparison algorithm and related collection of resulting data, and data flow query on distributed databases; 
•  Search and browsing of distributed databases and possible storing of query result.  
 

3 
Results 

n/a 

4 
Sources of 
information 

Giovanni Aloisio et al: ProGenGrid: A Grid-Enabled Platform for Bioinformatics. In: Solomonides, Tony and McClatchey, Richard et al (eds.): From Grid to 
Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp. 113-126 
http://www.spaci.it/content.php?loc=projects&pg=prj.php&cat=ga&id=11 
 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
Organisation: Centre for Advanced Computational Technologies/ISUFI and Spaci Consortium, University of Lecce 
Via pe Monteroni, 7300 Lecce, Italy 
Phone: +390832297221  
 
Contact person: Giovanni Aloisio 
Giovanni.aloisio(a)unile.it 
 
http://www.spaci.it 

 

http://www.spaci.it/content.php?loc=projects&pg=prj.php&cat=ga&id=11�
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20. μGrid 
 

Element Description 

1 
Name and 
Description 

 

1.1 
Name of the 
HealthGrid 
solution 
 

μgrid (microgrid) 

1.2 
Short description 
including kind of 
research 
community 

μgrid is a light-weight grid development intending to provide basic grid functionalities (transparent use of multiple resources) for users. It was designed to use 
clusters of PCs available in laboratories or hospitals and because of being so light weighted it should remain easy to install, use and maintain. 
 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid X 
Knowledge Grid  

 

1.4 
Time frame / 
duration  

n/a 
 

1.5 
Involved parties / 
stakeholders / 
participants 

1.) LIRIS FRE CNRS 2672, INSA de Lyon (Institut National des Sciences Appliquées de Lyon), France 
2.) RAINBOW-I3S, UMR UNSA-CNRS 6070, Nice, France (CNRS : Centre national de la recherche scientifique) 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

 

Association  
Healthcare 
provider 

 

Others X 
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1.6 
Area of 
application 

Medical image processing and archiving 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

X  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

X  vascular field surgery  

others   others X 

1.7 
Country/Countries 

France 

1.8 
Target / user 
group 

Medical personnel 

1.9 
Detailed 
description and 
progress of the 
project/service 

μgrid is a development tool (developed at the Creatis laboratory (http://www.creatis.insa-lyon.fr/NEW/index.html) to handle large medical images datasets) 
and freely available (download from http://www.liris.cnrs.fr.~lseitz/softeare) without any guarantee. It is not compliant to any other grid emerging standard. 
The main features are:  
-  multiple computation/storage resources (nodes) management  
- virtual view of distributed storage as a single storage space  
- automatic file transfers between nodes  
- encryption of communications between nodes  
- identification of users and hosts with “X509 certificates”  
In the ugrid middleware a pool of hosts, providing storage space and computing power, is transparently managed by a farm, as entry point to the grid. The 
communication between the processes (host daemon, fram daemon, user interface) are performed using secured sockets.  
The middleware offers user authentication as well as data registration & replication and job execution.  
μgrid is not a full grid middleware today. It does provide basic grid services, it has not been tested on a large scale and is probably not able to manage a 
large size resources pool. It is more a smart cluster manager than a full scale middleware. It is planed to evolve toward a real middleware though. This mainly 
means getting rid of the centralized farm manager and replacing it by a distributed service. 

1.10 
Financing 

The work is partly supported by the Région Rhône-Alpes project RAGTIME and the French ministry of research ACI-
GRID program. 
 

Financing 
Public Funding X 
EC (EU  

http://www.creatis.insa-lyon.fr/�
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5FP/6FP/7FP)   
Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 

1.11      
Course/Setup 

Concerning the middleware, the future plan is to extend the μgrid prototype in order to handle multiple farm managers. 

1.12 
Business aspects  

Service  
• Basic grid functionality 
• Distributed computing providing storage space and computing power 

Potential target group / user group 
• Researchers, medical personnel 

Organisational structure / added value 
• National collaboration of research institutes 

Marketing 
• n/a 

 

2 
Technology 

 

3 
Results 

μgrid has no other intention than being a light-weighted and easy to use middleware. There is much to do to make it a full scale middleware.  
- Distribution: the middleware is not scalable as long as the farm manager has not been replaced by a distributed version.  
- Files coherency: the middleware makes automatic files replication between nodes but it does not ensure coherency if a user job modifies one of the 
replicas. It is up to the user to ensure that he will not modify an existing replica but copy the file.  
- Binary file versions: binary files may be registered and used for execution but there is no mechanism yet to control the target host for binary files. This 
means that it is not really possible to have heterogeneous workers in the current situation.  
 

4 http://www.i3s.unice.fr/~johan/ugrid/ 

http://www.i3s.unice.fr/~johan/ugrid/�
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Sources of 
information 

Ludwig Seitz et al: Authentication and Authorisation Prototype on the ugrid for Medical Data Management. In: Solomonides, Tony and McClatchey, Richard 
et al (eds.): From Grid to Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp. 222-233 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
 

5.1 
Title 

 

5.2 
First Name 

 

5..3 
Surname 

 

5.4 
Organisation 

 

5.5 
Department 

 

5.6 
Address 

 

5.7 
Phone 

 

5.8 
Email  

Jean-Marc.Pierson(a)insa-lyon.fr. 

5.9 
Website 

http://www.i3s.unice.fr/~johan/ugrid/ 

 

http://www.i3s.unice.fr/~johan/ugrid/�
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21. VL- e 
 

Element Description 

1 
Name and 
Description 

Not a grid, which is specific for medical applications! 

1.1 
Name of the 
HealthGrid 
solution 
 

VL –e:Virtual Laboratory for eScience 

1.2 
Short description 
including kind of 
research 
community 

The aim of the ‘Virtual Laboratory for e-Science’ project is to bridge the gap between the technology push of the high performance networking and the Grid 
and the application pull of a wide range of scientific experimental applications. It will provide generic functionalities that support a wide class of specific e-
Science application environments and set up an experimental infrastructure for the evaluation of the ideas. 
 

1.3 
Grid Type 

 
 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid  
Knowledge Grid  

 

1.4 
Time frame / 
duration  

 
n/a 

1.5 
Involved parties / 
stakeholders / 
participants 

Private research such as Philips, Unilever and IBM or private engineering such as  
• LogicaCMG  
• FEI 

as well as public research institutions such as 
• Universiteit van Amsterdam 
• Vrije Universiteit 
• Delft University 
• FOM (physics) institutes AMOLF and NIKHEF 
• tNWO institute 
• CWI and TNO institutes. 

Participants 
Academic X 
Industrial X 
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

 

Others X 
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1.6 
Area of 
application 

 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others X  others X 

1.7 
Country/Countries 

The Netherlands 

1.8 
Target / user 
group 

Computer scientists and grid specialists 

1.9 
Detailed 
description and 
progress of the 
project/service 

The members of the consortium represent all necessary technology push and pull skills necessary to carry out and successfully conclude this complex 
project. It includes investigators from several major scientific application domains (e.g. food industry, medical and chip industry equipment), specialists in 
various generic virtual laboratory research areas and researchers on grid and networking. They stem from private research such as Philips, Unilever and IBM 
or private engineering such as LogicaCMG and FEI, as well as from public research institutions such as the Universiteit van Amsterdam, the Vrije 
Universiteit, Delft University, FOM (physics) institutes AMOLF and NIKHEF, the NWO institute, CWI and TNO institutes. 
 
The project’s mission to boost e-Science by creating an e-Science environment and carrying out research on methodologies. The strategy is to carry out 
concerted research along the complete e-Science technology chain, ranging from applications to networking, focusing on new methodologies and re-usable 
components. 
The essential components of the total e-Science technology chain are:  
- e-Science development areas 
- a Virtual Laboratory development area, 
- a Large-Scale Distributed computing development area, consisting of high performance networking and grid parts. 
To achieve its mission the VL-e project has set itself the following aims: 
create scientific prototypes of application-specific e-Science environments 
develop a methodology for re-usable ICT components 
scaling up to & validating in ‘real-life applications’ 
build up and transfer knowledge on effectively realising application-specific e- Science environments. 
The VL-e project has four programme lines, most of them containing more than one subprogram. These program lines structure the research and facilitate 
the dissemination of results: 
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P1 e-Science in applications  
The objective of this research programme line is to create several research prototypes of advanced e–Science application specific Problem Solving 
Environments (PSEs) in the area of food science, medical science, telescience, data intensive computing, bioinformatics and biodiversity. All cases will be 
based on the VL-e generic part of the PSE and the facilities and functionalities it provides. The research prototypes will be further developed towards proof-
of-concepts and will act as a driver for key research areas in the generic Virtual Laboratory programme line and, as such, provide suitable field tests.  
P2 Generic Virtual Laboratory methodology  
This research programme line develops the fundamental knowledge for the Virtual Laboratory. It focuses on generic methodologies for e-Science such as 
problem solving, adaptive information disclosure, visualization and user interface, information systems and systems integration. It will apply and test them in 
the various applications, with the purpose of validating and improving the functionality and performance of the methodologies.  
P3 Large-scale distributed systems  
The focus of this research line is on fundamental knowledge development in the area of large-scale distributed computer systems based, among other things 
on high performance networking and Grid technology.  
P4 Scaling up to & validating in ‘real-life applications’  
The objective of this research line is to carry out field tests for evaluation and scaling up of the proof-of-concept environments under several well-chosen real-
life conditions. Two environments (test beds) will be developed for field-testing with the aim of evaluating the methods and tools developed in this project and 
of integrating methods and tools developed elsewhere. These test beds will be large-scale experimental environments; one will be nationwide, one will be on 
an international scale. 
 
 

1.10 
Financing 

Supported by a BSIK grant from the Dutch ministry of Education, Culture and Science and is part of the ICT innovation 
program of the Ministry of Economic Affairs (EZ) 
 
 
 
 
 
 
 
 
 
 
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

 

Private funding X 
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 
 

1.11      
Course/Setup 

The VL-e project was initiated after the successful “Grid enabled Virtual Laboratory Amsterdam” (VLAM-G project- this built an experimental environment that 
allowed scientists to construct experiments that are composed of geographically distributed computational resources as if they are part of the same 
organisation. 
 
The paper in “IOS Press -From Grid to Healthgrid” concentrates on one grid enabled application called “FT (fibre tracking) application”, which was built with 
the Philips Research Development. The first experiments showed that tracking long fibres takes noticeably longer than tracking short fibres, or checking 
areas with no fibres. Since in this solution jobs are rigid the longest task determines the execution time. Processors receiving parts of the domain with no 
fibres perform a large amount of work, while processors receiving parts of the domain with no fibres spend most of the time waiting. As an alternative, they 
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designed a solution which splits the domain on one of the axes on sliced of width equal to the size of the voxel. But executing the application on more than 32 
processors does not seem to pay off. More investigation is needed to identify the reason for this limitation in performance and to discern whether it would 
similarly affect other applications fitting computational decomposition. The future work includes the connection of the parallelized FT application through the 
GAP to its Windows interface, and the extension of the GAMA architecture to applications fitting the other two decomposition paradigms that have presented.  
Other applications with different decomposition characteristics will also be investigated in the future, including image processing, image registration, scientific 
visualisation and computer graphics algorithms. 

1.12 
Business aspects  

Service  
• n/a  (results, but no services) 

 

Potential target group / user group 
• Computer scientists and grid specialists 

Organisational structure / added value 
Consortium of multinational industrial partners together with academic institutions 

Marketing 
n/a 
 

2 
Technology 

The applications (situated in the hospital) run on Windows-based workstations. At the other end, Grid technology is centred around Globus, a software 
interface that provides the Grid “middleware”. Globus is based on Unix operating system. Therefore, in order to enable such applications to use the Grid for 
their execution, the compute-intensive part of the application has to be removed from the rest of the application and placed in the Grid environment. A Linux 
machine called the “Grid Access Point” (GAP) receives the requests from the hospital side, the “client side”, and allocates the processors on the Grid, 
passing on the requests and returning the results to the client. 
 

3 
Results 

• application-specific e-Science environments 
• methodology for re-usable ICT components 
• ‘real-life applications’ 
• knowledge on effectively realising application-specific e- Science environments 

 

4 
Sources of 
information 

• http://www.vl-e.nl/frame_home.htm 
• Anca Bucur et al: A Grid Architecture for Medical Applications. In: Solomonides, Tony and McClatchey, Richard et al. (eds.): From Grid to 

Healthgrid. Proceedings of Healthgrid 2005. IOS Press Amsterdam. 2005, pp.127-137 

5  

http://www.vl-e.nl/frame_home.htm�
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Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

Organisation: Universiteit van Amsterdam, Instituut voor Informatica 
Kruislaan 403, 1098 SJ Amsterdam 
Phone: 020 525 7464 / 020 525 7678 
 
Scientific director/general director: Prof. .Dr. L.O. Hertzberger 
bob@science.uva.nl 

mailto:bob@science.uva.nl�


 115  

22. WISDOM 
 

Element Description 

1 
Name and 
Description 

 

1.1 
Name of the 
HealthGrid 
solution 
 

WISDOM: Wide In Silico Docking On Malaria 

1.2 
Short description 
including kind of 
research 
community 

WISDOM initiative aims to demonstrate the relevance and the impact of the grid approach to address drug discovery for neglected and emergent diseases. 
The acronyme WISDOM, for Wide In Silico Docking On Malaria, comes from the first screening experiment at a large scale against malaria and is now used 
as a generic name for the initiative. 

1.3 
Grid Type 

There is no good information about the kind of grid. All you can extract from the homepage is this: “the grid added value 
lies not only in the computing resources made available, but also already in the permanent storage of the data.” 
 
 
 
 

Grid type 
Application Grid  
Computational Grid X 
Data Grid  
Knowledge Grid  

 

1.4 
Time frame / 
duration  

2005  
 

1.5 
Involved parties / 
stakeholders / 
participants 

Umbrella Organisation: 
SCAI Fraunhofer (Fraunhofer-Institut für Algorithmen und Wissenschaftliches Rechnen (SCAI)), LPC (CNRS/IN2P3) 
 
Partners:  

1.) CNRS : Siège : 3, rue Michel-Ange, 75794 Paris cedex 16 – France 
2.) PCSV : "Corpuscular Physics for Life Sciences", Team of the Laboratoire de Physique Corpusculaire de 

Clermont-Ferrand, University Blaise Pascal  
3.) ACCAMBA : Analyse de Chimiothèques et Construction Automatique de Modèles de Bio-Activité (France) 
4.) Università di Modena e Reggio Emilia (Best hits analysis by molecular dynamics simulations) 
5.) CS Group: Prime contractor for the design, integration and operation of mission critical systems and secured 
infrastructures (http://uk.c-s.fr/index.php) 

Participants 
Academic X 
Industrial  
Non-public 
research 
organisation 

X 

Association  
Healthcare 
provider 

 

Others X 
 

http://uk.c-s.fr/index.php?action=article&numero=175�
http://uk.c-s.fr/index.php?action=article&numero=175�
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1.6 
Area of 
application 
 
 
 
 
 
 
 
 
 
 
 
 
 

virtual screening at a large scale 
 
            Area of application, e.g.                                  More concrete medical application, e.g. 

medical imaging and 
image processing 

  modelling the human body for therapy planning  

biomedical simulation 
processing 

  biomedical simulation processing  

pharmaceutical research 
and development 

X  prostate imaging  

clinical research   epidemiological studies  
visualisation processing   genomic research and treatment development  
medical care provision   mammogram  
generating data, 
integrating data 

  vascular field surgery  

others   others X 
 

1.7 
Country/Countries 

Germany, France, Italy 

1.8 
Target / user 
group 

• Scientific researchers 

1.9 
Detailed 
description and 
progress of the 
project/service 

The project gathers several partners around the world conscious of the urgency of working on these diseases. They are using grid infrastructure to organise 
and accelerate their research. They deploy production experiment of virtual screening at a large scale against diseases, called a data challenge. 
The purpose of the Data Challenge is to deploy a CPU consuming application generating large data flows - millions of files summing up to a few TB - to test 
the grid infrastructure and services. It is also a mean to run a scientific challenge that could not be solved without the grid. Indeed, the grid added value lies 
not only in the computing resources made available, but also already in the permanent storage of the data. The Data Challenge WISDOM is the first 
biomedical data challenge in the EGEE project. 
So WISDOM was developed for the 1st data challenge fighting against Malaria.  
40 millions dockings (80 CPU years) were done in 6 weeks and 1700 CPUs in 15 countries were used simultaneously. 
 
Another experience of the project is the “In Silico Docking On Grid Infrastructures To Accelerate  
Drug Design against H5N1 Neuraminidase”( which website is in progress and that’s why there is not too much information available until now!). 
The H5N1 virus transmission to human has been observed since 1997, but there has been experience of the subtype N1 at least since 1918. However, 
scientists showed that the N1 and N2 subtypes could evolve into variants under drug stress. Therefore, our initiative is going to study the impact of point 
mutation on drug resistance. The goal is to screen a large set of compounds against the same target, the influenza A neuraminidase, with various structures 
predicted from homology methods thanks to grid infrastructure. 
So the Biological goal is to find potential compounds that can inhibit the activities of Influenza A neuraminidase N1 subtype variants 
The Biomedical goal is to accelerate the discovery of novel potent inhibitors thruogh minimizing non-productive trial-and-error approaches 
And last but not least the Grid goals are aspects of massive throughput: reproducing a grid-enabled in silico process (exercised in DC I) with a shorter time of 
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preparation and aspects of interactive feedback: evaluating an alternative light-weight grid application framework (DIANE) in terms of stability, scalability and 
efficiency. 

1.10 
Financing 

WISDOM started within the framework of the EU funded EGEE 
 
 
 
 
 
 
 
 
 
 
 
 

Financing 
Public Funding X 
EC (EU 
5FP/6FP/7FP)   

X 

Private funding  
Other sources  

 
Investment 
Amount of 
investment 

 

Overall investment 
needed 

 
 

1.11      
Course/Setup 

 

1.12 
Business aspects  

Service  
• Distributed computing 
• Drug discovery 
• Drug design 

 

Potential target group / user group 
• Scientific researcher  

Organisational structure / added value 
• National consortium of academic, public research institutes and industrial enterprises 

Marketing 
• Website 
• publications 

 

2 
Technology 

Computing Element 
The Computing Element (CE) is the service representing a computing resource. Its main functionality is job management (job submission, job control, etc.). 
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Element Description 

The CE may be used by a generic client: an end-user interacting directly with the Computing Element, or the Workload Manager, which submits a given job 
to an appropriate CE found by a matchmaking process. For job submission, the CE can work in push model (where the job is pushed to a CE for its 
execution) or pull model (where the CE is asking the Workload Management Service for jobs). Besides job management capabilities, a CE must also provide 
information describing itself. A CE is identified by a string like 'hostname':'port'/'batch_queue_name'. 
Storage Element 
The Storage Element (SE) is the service which allows a user or an application to store data for future retrieval. Even if it is foreseen for the future, currently 
there is no enforcement or policies for volatile and permanent space. All data in a SE must therefore be considered permanent and it is user responsability to 
manage the available space in a SE. The SE may control simple disk servers, large disk arrays, or Mass Storage Systems (MSS). 
Resource Broker 
The Resource Broker (RB) is a middleware that supplies distributed clients with job execution at the more likely Computing Element (CE) in a heterogeneous 
computing environment. Client applications are provided with a set of API for sending requests and receiving response to/from RB servers. The RB servers 
are responsible for carrying out tasks to satisfy the client requests. These tasks include interacting with the Replica Catalog (RC) to resolve Logical data set 
names as well as to find a preliminary sets where the required data are stored, performing job submission and cancellation by interacting with the Job 
Submission Service (JSS), listing the more likely resources to execute a job at, and retrieving job outputs on behalf of the clients. 
Instance 
An instance is an independent and unique set of jobs defined by a software, a target, a parameter settings and a ligands database. 2 software, 10 targets, 4 
parameter settings and 3 ligands database are used during the data challenge. 

3 
Results 

There is a list of general statistics on the homepage, which includes “Docking conditions” as well as “Computing statistics” (such as effective duration, Total 
time, effective CPU , proportion of obtained results on awaited results , success rate, number of computing elements 58 56 57, total number of jobs) and 
“Data statistics” (i.e.: cumulated number of docked ligands (millions) 41.27 Total saved data (GB) 946.82, Total transferred data (GB) 6302.69, Average 
Transfer rate (MB/s) 0.8) 
 

4 
Sources of 
information 

• Networking computers to help combat disease (January 2006) 
http://istresults.cordis.lu/index.cfm/section/news/tpl/article/ID/80155/BrowsingType/Features 

• Open Day: The Grid and Neglected Diseases (November 2005) 
http://public.eu-egee.org/files/WISDOM%20OPEN%20DAY%20FINAL2.pdf 

• EGEE Battles Malaria With Grid Wisdom (august 2005) 
http://public.eu-egee.org/files/battles-malaria-grid-wisdom.pdf 

• EGEE Speeds Up Hunt for New Malaria Drugs (may 2005) 
http://public.eu-egee.org/files/egee-speeds-hunt-for-new-malaria-drugs.pdf 
http://public.eu-egee.org/files/EGEE-Actu-Malaria.pdf (in french) 

5 
Contact: 
Organisation 
implementing 
the HealthGrid 
solution and 
contact person 

 
 

http://istresults.cordis.lu/index.cfm/section/news/tpl/article/ID/80155/BrowsingType/Features�
http://public.eu-egee.org/files/WISDOM OPEN DAY FINAL2.pdf�
http://public.eu-egee.org/files/battles-malaria-grid-wisdom.pdf�
http://public.eu-egee.org/files/egee-speeds-hunt-for-new-malaria-drugs.pdf�
http://public.eu-egee.org/files/EGEE-Actu-Malaria.pdf (in french)�
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Element Description 

5.1 
Title 

 

5.2 
First Name 

Martin 

5..3 
Surname 

Hoffmann 

5.4 
Organisation 

SCAI Fraunhofer 

5.5 
Department 

 

5.6 
Address 

Schloss Birlinghoven, 53754 Sankt Augustin 

5.7 
Phone 

02241-14-2802, Fax.: -2656 
 

5.8 
Email  

martin.hofmann(a)scai.fraunhofer.de 

5.9 
Website 

http://wisdom.eu-egee.fr 

 
 

mailto:martin.hofmann@scai.fraunhofer.de�
http://wisdom.eu-egee.fr/�
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Annex II: List of Acronyms 
 
ACCAMBA Analyse de Chimiothèques et Construction Automatique de Modè-les 

de Bio-Activité 
ACGT    Advancing Clinico- Genomic Clinical Trials on Cancer 
ACI-GRID Action Concertée Incitative Globalisation des Ressources Informa-

tiques et des Données  
ACT    Advanced Computing Technologies 
ADT    AutoDockTools 
AMBER   Assisted Model Building and Energy Refinement  
ARDA    A Realisation of Distributed Analysis  
ASGC    Academia Sinica Grid Computing 
AUVERGrid   The Auvergne Auvergrid infrastructure 
AliEn    ALICE environment  
AMOLF   Institute for Atomic and Molecular Physics  
ANeurIST Integrated Biomedical Informatics for the Management of Cerebral 

Aneurysms 
AO    Application Operation 
API    Application Programming Interface  
ASD    Advanced Simulation & Design  
BBSRC   Biotechnology and Biological Sciences Research Council  
BDII    Berkely Database Information Index  
BioinfoGRID   Bioinformatics Grid Application for life science 
BIRN    Biomedical Informatics Research Network  
BLAST   Basic Local Alignment Search Tool 
BSIK    Besluit Subsidies Investeringen Kennisinfrastructuur 
BRCA1   Breast Cancer Stage 1: early onset  
BRCA2   Breast Cancer Stage 2: susceptibility protein 
BRCA3   Breast Cancer Stage 3 
CA    Certification Authority 
caAERS   Cancer Build an Adverse Event Reporting System  
caBIG    cancer Biomedical Informatics Grid 
CACT     Center for Advanced Computing Technology 
CAD    Computer Aided Detection 
caDSR    Cancer Data Standards Repository  
caTIES   Cancer Text Information Extraction System  
CCCS    Center for Communication Circuits & Systems  
CDA  R2   Clinical Document Architecture Release 2  
CEA Commissariat à l'Energie Atomique 
CERN Conseil Européen pour la Recherche Nucléaire (European Organi-

zation for Nuclear Research) 
CHD    Coronary Heart Disease  
CDISC    Clinical Data Interchange Standards Consortium 
CDNA    Complementary DNA 
CDSS    Clinical Decision Support Systems  
CE    Computing Element 
CEADEN   Centro de estudios aplicados al desarrollo nuclear 
CIEMAT Centro De Investigaciones Energeticas, Medioambientales Y Tec-

nologicas  
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CILEA    Consorzio interuniversitarion lombardo per l’elaborazione automa-tica 
CLEF    Co-operative Clinical e-Science Framework  
CNR    Consiglio Nazionale delle Ricerche 
ITB    Institute for Biomedical Technologies  
CMG    Computer Management Group  
CNRS    Centre National de la Recherche Scientifique  
CNRS    Centre National de la recherche scientifique  
IN2P3    Institut national de physique nucléaire et de physique des particu-les  
COHSE   Conceptual Open Hypermedia Service  
COPHIT Computer-Optimised Pulmonary Delivery in Humans of Inhaled 

Therapies 
CPAN    Comprehensive Perl Archive Network 
CPU    Central Processing Unit  
CREATIS Centre de Recherche et d'Applications en Traitement de l'Image et du 

Signal  
CRID    Centre de Recherches Informatique et Droit  
CS    Critical Systems 
CT    Computer Tomography 
CWI    Centrum voor Wiskunde en Informatica  
DARPA   Defense Advanced Research Projects Agency 
DAS    Data Access Service 
DB    DataBase 
DG    Directorate General 
DIANE   Distributed Analysis Environment  
DICOM   Digital Imaging and Communications in Medicine  
DKFZ    Deutsches Krebsforschungszentrum Heidelberg 
DNA    Deoxyribonucleic acid 
DTI    Department of Trade and Industry 
EC    European Commission  
EcoG    ElectroCorticography 
e-DiaMoND   electronic Diagnostic Mammography National Database Project  
EDG    European DataGRID 
EELA    E-infrastructure shared between Europe and Latin America 
EEG    Electroencephalography 
EGEE    Enabling Grids for E-sciencE  
EHCR    Electronic Healthcare Record  
EHR    Electronic Health Records  
EIT    Electrical Impedance Tomography 
EMBOSS   European Molecular Biology Open Software Suite  
EPFL    Ecole Polytechnique Fédérale de Lausanne 
EPSRC   Engineering and Physical Sciences Research Council  
ERCIM   European Research Consortium for Informatics and Mathematics 
EU    European Union 
EVS    Enterprise Vocabulary Service 
EZ    Ministry of Economic Affairs 
FDA    Food & Drug Administration 
FhG    Fraunhofer-Gesellschaft 
FFDM    Full-Field Digital Mammography 
FOM    Fundamental Research on Matter  
FORTH   Foundation for Research and Technology Hellas 
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FP Framework Programme for Research and Technological Development 
FT    Fibre Tracking  
FTE    Full Time Equivalent 
FUNDP   Facultes Universitaires Notre-Dame de la Paix 
GAP    Grid Access Point  
GB    Gigabyte 
GEMSS   Grid-Enabled Medical Simulation Services  
GenBank   Genetic Sequence Databank  
GIIS    Grid Index Information Service   
GLOP    Grille LOcale Pluridisciplinaire 
GMD    Grid Market Directory 
GNU    GNU is not Unix  
GP-CALMA   Grid Platform Computer Assisted Library for Mammography  
GrelC    Grid Relational Catalog  
GRIDS   Grid Computing and Distributed Systems 
GRIS    Global Resources Information System  
GSI    Grid Security Infrastructure 
GSI    Globus Security Infrastructure 
GSP    Grid Service Provider 
GT    Globus Toolkit  
HIPAA   Health Insurance Portability & Accountability Act  
HIV    Human Immunodeficiency Virus 
HP    Hewlett-Packard 
HPO    Health Provider Organisation 
HTC    High Throughput Computing 
HTS    High-Throughput Screening 
HL7    Health Level 7 
H/W    Hardware 
ICCS    Institute of Communications and Computer Systems 
ICT    Information and Communications Technologies 
IDAC    Integrated design & analysis consultants  
IEO    European Institute of Oncology 
IHPC    Institute of High Performance Computing 
IND    Investigational New Drug 
INFN    Instituto nazionale di fisica nucleare 
INRIA    National Institute for Research in Computer Science and Control 
INSA    Institut National des Sciences Appliquées 
IPR    Intellectual Property Rights 
IP    Internet Protocol 
IRI    Institute of Legal Informatics of Unisersitaet Hannover 
IST    Information Society Technologies 
IT    Information Technology 
ITB-CNR   Institute for Biomedical Technologies – National Research Council 
ITBL    Information-Technology-Based Laboratory  
ITRI    Information Technology Research Institute 
IXI    Information Extraction from Images  
IN2P3 Institut national de physique nucléaire et de physique des particules  

(National Institute for Nuclear and Particle Physics) 
JRE    Java Runtime Environment  
JSS    Job Submission Service 
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LDAP    Lightweight Directory Access Protocol 
LCG Grid   Large Hadron Collider (LHC) Computing Project  
LeSC    London e-Science Centre  
LGPL    Lesser General Public License 
LHC    Large Hadron Collider 
LPC    Laboratoire de Physique Corpusculaire 
LundU    Lunds University  
MAS    MammoGrid Acquisition System 
MGVO   MammoGrid Virtual Organisation 
MD    Molecular Dynamics 
MII    MammoGrid Information Infrastructure 
MWS    MammoGrid Workstation 
MB    Megabyte 
MEG    magnetoencephalography  
MDS    Metacomputing Directory Service  
MPI    Message Passing Model 
MRI    Magnetic Resonance Imaging 
mRNA    messenger-RNA (messenger- Ribonucleic acid) 
MSS    Mass Storage Systems 
NAS    Numerical Aerospace Simulations 
NCE    New Chemical Entity 
NCI    National Cancer Institute 
NCICB   National Cancer Institute Center for Bioinformatics 
NDA    New Drug Application 
NDMA   National Digital Mammogram Archive 
NEOBASE   Neocortical Microcircuit Database 
NeSC    National e-Science Centre  
NETTAB   Network Tools and Applications in Biology  
NGI    Next Generation Internet 
NHS    National Health Service 
NIH    National Institutes of Health 
NIKHEF   National Institute for Nuclear Physics and High Energy Physics 
NMR    Nuclear Magnetic Resonance  
NPV    Net Present Value 
OeSC    Oxford e-Science Centre  
OGSA    Open Grid Services Architecture  
OGSA-DAI   Open Grid Services Architecture - Data Access and Integration  
OGSI    Open Grid Services Infrastructures 
OMB    Office of Management and Budget  
OSG    Open Science Grid 
OS    Operating System 
PC    Personal Computer 
PCSV    Corpuscular Physics for Life Sciences 
PDB    Protein Data Bank 
PET    Positron Emission Tomography  
PKI    Public Key Infrastructure 
P/L    Profit/Loss 
PPP    Public-Private Partnership 
ProGenGrid   Proteomics and Genomics Grid 
PROOF   Parallel ROOt Facility  
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PSE    Problem Solving Environments 
PSNC    Poznan Supercomputing and Networking Center 
QUALY (QALY)  Quality Adjusted Life Years 
QoS    Quality-of- Service 
QUT    Queensland University of Technology 
RAPT    Radiotherapy Application on Parallel Technology 
RB    Resource Broker  
RC    Replica Catalog  
RCSB    Research Collaboratory for Structural Bioinformatics 
R&D    Research and Development 
SASL    Simple Authentication and Security Layer 
SCP    Service Class Provider 
SCU    Service Class User 
SCAI    Fraunhofer-Institute for Algorithms and Scientific Computing 
SDK    Software Development Kit  
SES    Servicio Extremeño de Salud  
SGI    Silicon Graphics, Inc. 
SIB    Institut Suisse de Bioinformatique 
S.A    Société Anonyme  
SE    Storage Element 
SLA    Service Level Agreement 
SME    Small and Medium Enterprise(s) 
SMF    Standard Mammogram Form  
SOA    Service Oriented Architecture 
SOAP    Single Object Access Protocol 
SPACI    Southern Partnership for Advanced Computational Infrastructures 
SPECT   Single Photon Emission Computed Tomography  
SSA    Specific Support Action 
SSH    Secure Shell 
SSL    Secure Sockets Layer 
STW    Steinbeis GmbH and Co für Technologietransfer 
SUR    Shared University Research 
S/W    Software 
TAMBIS   Transparent Access to Multiple Bioinformatics Services  
Tb    Terabyte 
TMF    Telematikplattform für Medizinische Forschungsnetze 
TT    Technology Transfer  
TWGrid   Taiwan Grid 
UCAM   The Chancellor, Masters and scholars of the university of Cam-bridge 
UCL    University College London 
UCL/CHIME University College London Centre for Health Informatics and Multi-

professional Education 
UCSF    University of California, San Francisco 
UDDI    Universal Description, Discovery and Integration  
UdS    Universität des Saarlandes 
UhoK    Hokkaido University 
UI    User Interface 
UMA    Computer Architecture Department at the University of Malaga 
UML    Unified Modeling Language 
UOC    Medical School of the University of Crete 
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UoH    University of Hamburg 
UOXF.BP Molecular Oncology Laboratories at the Weatherall Institute of Mo-

lecular Medicine: Clinical Trials in Breast Oncology 
UPHS    University of Pennsylvania Health System 
UPM    Polytechnical University of Madrid 
USP    Unique Selling Proposition / Unique Selling Point 
UvA    Universiteit van Amsterdam 
UWE    University of West England 
vHTS    Virtual High-Throughput Screening 
VLAM-G   Grid enabled Virtual Laboratory Amsterdam 
VL-e    Virtual Laboratory for e-Science  
VO    Virtual Organisation 
VOMS    Virtual Organization Membership Service 
VPN    Virtual Private Network  
WHO    World Health Organisation 
WISDOM   Wide In Silico Docking On Malaria  
WP    Work Package 
WSDL    Web Services Description Language  
WSRF    Web Services recourse framework 
WTP    Willingness To Pay 
WWG    World Wide Grid 
W3C    World Wide Web Consortium 
XDS    Cross-Enterprise Document Sharing  
XML    Extensible Markup Language 
XSD    XML Schema Definition 
ZBH Zentrum für Bioinformatik der Universität Hamburg (Centre for 

Bioinformatics of the university of Hamburg) 
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