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1. Introduction

Grid research is currently on an upswing in Europe and elsewhere. In response to this new trend in information sciences, the European Union has taken an active role in encouraging and sponsoring European Grid-related activities, mostly under the auspices of the Information Society Technologies Programme (IST). This document is an attempt at summarizing numerous European Grid undertakings, their plans for the future and their present state. For each project we try to present its aims, the technologies it utilizes, the software it is developing (if applicable) and its organizational structure.
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2. Project Summaries

Twenty projects in all are presented in this document. They are (alphabetically): AVO, BioGrid, COG, CrossGrid, DAMIEN, DataGrid, DataTAG, EGSO, EuroGrid, FlowGrid, GEMSS, GRACE, GRIA, GridLab, GridStart, GRIP, MammoGrid, MOSES, OpenMolGrid and SeLeNe. Each of those projects is up and running as of October 2002.

Table 1 lists the basic characteristics of each project; longer descriptions are contained below. Please note that many of the projects have not yet issued any public releases or conducted any dissemination activities; hence some data may still be missing.

	Project Name
	Aim
	Orientation
	Application areas
	Potential users
	Supporting tools
	Middleware
	Start date and duration of project

	AVO
	To create a “virtual observatory” (VO) for the European astrophysical community by interconnecting distributed datasets
	Applications and middleware (storage-oriented)
	Virtual observatory


	scientists
	none defined
	tools for storage handling and management; standard Grid suite (Globus)
	September 2002 / 36 months

	BioGrid
	Development of a research infrastructure for large genomics and proteomics databases
	applications
	genomics and proteomics classification and visualization
	scientists
	PSMAP agent technology, automatic model classification, knowledge visualization
	standard GRID suite (Globus)
	September 2002 / 24 months

	COG
	Integration of multiple data formats in a corporate Grid (format translation/unified ontology)
	middleware
	
	application developers, business community
	an environment for mapping disparate data sources (relational databases, XML documents etc.) to a central ontological model
	
	September 2002 / 18 months

	CrossGrid
	Development of a Grid infrastructure for applications which require real-time user interaction
	Applications and middleware
	biomedical, high-energy physics, weather forecasting and flood prediction
	scientists, application developers
	a Grid visualization kernel for graphics format translation, an MPI code verification tool
	user interaction services and application portals, secondary and tertiary storage optimization plugins
	March 2002 / 36 months

	DAMIEN
	To develop Grid support for distributed industrial simulation and visualization
	middleware
	Grid computing toolsets
	Scientists and application developers
	Code Coupling Interface (MpCCI), MetaVampir (performance analysis tool), DIMEMAS (performance prediction tool), QoS manager, configuration manager


	PACX-MPI (multi-protocol MPI library)
	January 2001 / 30 months

	DataGrid
	To interlink geographically distributed computing and storage facilities
	Applications and middleware
	high-energy physics, microbiology, Earth observation
	Scientists and application developers
	
	data management, storage management, fabric management, monitoring infrastructure, job scheduler, standard Grid suite (Globus Toolkit v2.0)
	January 2001 / 36 months

	DataTAG
	To develop a large-scale intercontinental testbed for selected Grid projects
	Infrastructure
	inherited from DataGrid and GriPhyN (U.S.)
	scientists
	monitoring tools
	n/a
	April 2002 / 36 months

	EGSO
	To develop a Grid storage infrastructure for solar observations
	Applications and infrastructure
	solar features catalogue
	scientists
	none
	standard Grid suite (Globus)
	

	EuroGrid
	To establish a trans-European Grid of leading HPC centers
	Applications and middleware
	biomolecular simulations, meteorology, CAE simulations
	Scientists and application developers
	accounting and billing software, interface for coupled applications (Corba, MpCCI) and interactive access
	generic resource broker, the UNICORE suite, X.509/SSL, GridFTP
	November 2001 / 36 months

	FlowGrid
	To establish a virtual organization (VO) for on-demand flow simulations
	applications
	flow simulations
	Scientists and commerce
	visualization toolkit, APIs for application development
	Standard Grid suite (Globus), data management facilities
	September 2002 / 24 months

	GEMSS
	To develop advanced simulation and image processing services for medical practitioners
	applications
	pre-treatment simulations and time-critical support in surgical procedures
	medical practitioners
	
	Standard Grid suite (Globus); application-specific middleware to be developed (workflow management, failover and fault recovery mechanisms for time-critical applications)
	September 2002 / 30 months

	GRACE
	To develop a decentralized search engine based on Grid technology
	applications
	GRACE Categorization Engine for text files, documents, Web pages and database contents
	any
	n/a
	consistent with DataGrid (joint testbeds are foreseen)
	September 2002 / 24 months

	GRIA
	To allow resource owners and users to discover each other and negotiate terms for access to high-value resources
	Applications and middleware
	commercial resource management
	commerce and industry
	accounting and billing services
	standard Grid suite (Globus), other off-the-shelf software
	December 2001 / 30 months

	GridLab
	To develop a generic and modular Grid Application Toolkit (GAT), to make innovative use of global computing resources.
	Applications and middleware
	gravitational wave research, biotechnology (simulation and visualization)
	scientists
	n/a
	Cactus and Triana; other standard Grid middleware (Globus) as part of the GAT
	January 2002 / 36 months

	GRIP
	To enable two major Grid middleware suites (Globus and UNICORE) to interoperate; to develop related standards
	middleware
	n/a
	application developers
	n/a
	Globus and UNICORE, wrappers, APIs; an InterGrid resource broker to be developed
	January 2002 / 24 months

	MammoGrid
	To develop and utilize a European distributed database of mammograms, to enable co-operation among medical institutions in the field of breast cancer screening.
	applications
	Breast cancer studies (database)
	medical practitioners
	TBD
	TBD
	September 2002 / 36 months

	MOSES
	
	
	
	
	
	
	September 2002 / 30 months

	OpenMolGrid
	To provide a unified and extensible environment for solving molecular design/engineering tasks relevant to chemistry, pharmacy and life sciences
	applications
	
	Scientists and commerce
	
	Consistent with EuroGrid (UNICORE)
	September 2002 / 24 months

	SeLeNe
	To conduct a study into the technical feasibility of using Semantic Web technology for dynamically integrating metadata from heterogeneous and autonomous educational resources
	applications
	education (storage-oriented)
	general public
	TBD
	TBD
	November 2002 / 12 months


Table 1: European Grid projects – general characteristics
2.1. AVO
Full name: Astrophysical Virtual Observatory (AVO)

IST code: Not an IST project.

Website: none so far
2.1.1. General information

The Astrophysical Virtual Observatory (AVO) Project is a Phase-A, three year study for the design and implementation of a virtual observatory for European astronomy. A virtual observatory (VO) is a collection of interoperating data archives and software tools which utilize the internet to form a scientific research environment in which astronomical research programs can be conducted. In much the same way as a real observatory consists of telescopes, each with a collection of unique astronomical instruments, the VO consists of a collection of data centres each with unique collections of astronomical data, software systems and processing capabilities. The need for the development of a VO is driven by two key factors. Firstly, there is an explosion in the size of astronomical data sets delivered by new large facilities like the ESO VLT, the VLT Survey Telescope (VST), and VISTA. The processing and storage capabilities necessary for astronomers to analyse and explore these data sets will greatly exceed the capabilities of the types of desktop systems astronomers currently have available to them. Secondly, there is a great scientific gold mine going unexplored and underexploited because large data sets in astronomy are unconnected. If large surveys and catalogues could be joined into a uniform and interoperating "digital universe", entire new areas of astronomical research would become feasible. 

2.1.2. AVO organizationally

AVO Phase A will involve six partner organisations lead by the European Southern Observatory (ESO) in Garching near Munich. The other partner organizations are the ESA operated Space Telescope European Coordinating Facility (ST-ECF) collocated with ESO, the ASTROGRID (UK) consortium, the CNRS supported Centre de DonnÚes Astronomiques de Strasbourg (CDS) at the University Louis Pasteur in Strasbourg, the CNRS supported TERAPIX astronomical data centre at the Institut d'Astrophysique in Paris and the Jodrell Bank Observatory of the Victoria University of Manchester. 

2.1.3. AVO applications

The aforementioned three year Phase A program will lay all the necessary groundwork for a Phase B implementation of a fully operational virtual observatory facility for Europe. The Phase A program will have the following key objectives: 

· To develop a detailed set of scientific requirements for the design, implementation and operation of an AVO following the Grid paradigm of distributed and scalable computational infrastructures 

· To define appropriate standards and interfaces for the federation of astronomical data archives from space and ground facilities into a coherent data warehouse for the AVO 

· To conduct a demonstration and feasibility program for archive interoperability by deploying emerging technology to a small number of currently operational, non-federated, archive centres from the proposal partners (e.g. VLT/HST archive, Terapix archive, Jodrell Bank archive) to form a multiwavelength research resource 

· To assess, develop and deploy new scalable solutions for AVO storage and computational needs following, and in coordination with, Grid  initiatives in other disciplines 

· To assess, develop and deploy test systems for the astronomical utilization of Grid technologies in the area of remote resource utilization 

· To facilitate the interaction and collaborative work of experts (astronomers, software and hardware engineers) to assess and deploy Grid technologies for European astronomy 

· To initiate dialogue and research relationships with European industry in key AVO and Grid technology areas such as networking, database design and storage management 

· To build collaborative links to similar efforts in the US, Canada and Australia with a view to the expansion of the virtual observatory facility on a global scale. 

2.1.4. Basic AVO technologies

The AVO is built upon the paradigm of the Grid. Through the internet, the AVO will provide access to processing and storage resources for research as well as access to data holdings. The technology area of the AVO Phase-A work program will focus on three key technological areas within the Grid paradigm:

· GRID Infrastructure Middleware that will couple archives to users. 

What is available and functional? Does it meet astronomical requirements? It will be vital to do testbed deployments of simple GRID components for the AVO. 

· Scalable Storage and Compute Power. 

Data centers within the AVO must be able to grow their computing and storage systems in a scalable manner in response to the data explosion. The use of parallelism in processing and storage concepts will be vital. The AVO will prototype scalable systems based on developments within the ESO Next Generation Archive Storage Technologies (NGAST) project.

· Database Technologies. 

The design and operational structure of databases is far more critical to the success of AVO operations than the underlying database technology. Conceptual designs and the performance of these designs need to be assessed for AVO prototype operations in Phase-A. 

2.1.5. Current state of project

The AVO Proposal was submitted under the EC 5th Framework RTD scheme in February 2001. The European Commission has favorably reviewed the AVO proposal and is now proceeding with contract negotiations with the proposal team for a three year work program valued at approximately €4 million. The work program is planned to commence in 2002 and focus on the key areas of scientific requirements, interoperability and new technologies.
2.2. BioGrid
Full name: Biological Grid (BioGrid)

IST code: IST-2001-38344

Website: http://bio.cc/Biogrid/
2.2.1. General information

The purpose of the BioGrid project is to conduct a trial for the introduction of a Grid approach in the biotechnology industry. This trial consists of two major steps: the integration of three existing technologies and the production of a working prototype. The existing technologies to be integrated are: (i) PSIMAP agent technology (ii) classification server: Automatic model classification (iii) space explorer: knowledge visualization technology. BioGrid will change the perspective of biologists from a partial view of biological data towards a holistic view of documented data seamlessly integrated with expression and interaction data. This constitutes the basis of a next generation research infrastructure for large proteomics and genomics databases. 

2.2.2. BioGrid organizationally

The BioGrid Project unites the following research and industrial partners:

· University of Cyprus (Cyprus)

· City University London (United Kingdom)
· Zoorobotics B.V (The Netherlands) 

· Medical Research Council (United Kingdom)
The project is structured in 7 Work Packages.

2.2.3. BioGrid applications

The following list presents the scientific objectives of BioGrid:
· Effective concept recognition, pattern matching, intelligent data sourcing agents and tagging technology

· Automated categorization in a metadata hierarchy of the specified biotechnology research domain

· Detailed functional knowledge management interoperability methodology design

· Domain knowledge mapping, implementing a logical domain ontology

· Effective integration of agent, classification logic and visualization technology. 

And the business objectives are: 

· Information Grid supporting a next generation classification research infrastructure for large proteomics and genomics databases

· Efficient transnational enterprise collaboration; faster time to market biotech innovation.

The end result of the project will consist of a working prototype of a next generation classification research infrastructure for biotech knowledge interoperability. This consists of: 


· automatic classification in a hierarchy metadata repository;

· intelligent agent sourcing system;

· accessible visualisation user interfaces.


Major deliverables are: month 6 - integration requirements report; month 16 - Evaluation of 1st prototype; month 20 - Final functional prototype.

2.2.4. Basic BioGrid technologies

The project is focused on the development of an information and knowledge Grid allowing knowledge discovery and access to multiple types of unstructured data, effectively visualized and accessible in a structured data model. In the initial phase of the project, the required biotechnology domain is analyzed and existing structures and standards are identified in WP1. WP2 uses the results of WP1 to create a logical structure (hierarchy) of the information structure (ontology) of the scientific area. Also the algorithms by which the data from the identified data source in WP1 can be positioned in the hierarchy are developed in WP2. In the second phase of the project the three existing technologies (Classification Server, PSIMAP and Space Explorer) are integrated consecutively to the common data structure defined in WP2. This involves implementing the logic developed in WP2 in the existing agent technology used to source relevant data and position it in the developed taxonomy. WP4 is concluding with a working prototype of the agent technology. WP5 implements existing visualization technology to present the data structure to the users in an easy accessible manner. The second phase is concluding with a fully functional second prototype to conclude the project. In the third phase, WP6 validates the project. In this work packages metrics are introduced for technical, organizational and business parameters together with the activities for collection and evaluation of resulting data. Finally, dissemination and exploitation of the project results are addressed in WP7. 

2.2.5. Current state of project

The BioGrid Project is scheduled for two full years (September 2002 - August 2004). As of October 2002, the Project is in its 2nd month and there are no significant achievements to-date. The first major deliverable is scheduled for February 2003.
2.3. COG
Full name: Corporate Ontology Grid (COG)

IST code: IST-2001-38491

Website: none so far
2.3.1. General information

The Corporate Ontology Grid project will utilize the power of Grid technology to solve real data integration problems in a large enterprise. The consortium will use ontological software to unify the information that currently lies in multiple data formats on the corporate Grid. This unification will be achieved by creating a central modeling environment that is mapped to the data source Grid and provides common meaning to the disparate formats. 

2.3.2. COG organizationally

The coordinator of the project is LogicDis (Greece). Other partners include:

· Centro Ricerche Fiat Societa Consortile per Azioni (Italy)

· Unicorn Solutions Ltd (Israel)
· Vereniging voor Christelijk Wetenschappelijk Onderwijs (The Netherlands)
· University of Innsbruck (Austria)

2.3.3. COG applications

COG has the following scientific objectives:

· Demonstrate the applicability of Grid technologies to industry 

· Realize the concept of an information Grid incorporating real corporate data 

· Give semantics to corporate data formats including legacy, relational and XML through a detailed mapping to a central ontology 

· Demonstrate the technological innovation of automatically translating data between data formats on the grid by way of a semantic mapping to a central ontology 

· Publish a reusable ontology with concepts from discrete manufacturing and specifically automotive 

· Capture best practices in achieving above objectives and document the methodology 

· Disseminate the methodology and results to Europe's corporations 

· Re-use of methodology in industry 

2.3.4. Basic COG technologies

COG will speed the integration of ontological tools & methodologies to numerous real-life manufacturing environments and bring together some of the worlds leading experts in ontology research, ontology tools, and ontology project implementation.

The modeling environment of the COG project will include the following features: 

· Environment for rationalizing disparate data sources on the Grid (e.g. relational databases, XML documents, and application APIs) by mapping them to a central ontological model. 

· Technology for generating data transformations between disparate data schemas utilizing their mappings to the ontological model. 

· Capability for querying information from multiple Grid nodes through the model's unified view. 

· A seamless view of all structured information by navigating through the corporate Grid. 

· Repeatable methodology for doing the above. 

· Show how the Semantic Web vision brings tangible economic value and ROI to corporate IT. 

This approach to managing and integrating Grid data promises to provide immense value to all enterprises and government bodies. The consortium will be working in parallel to the World Wide Web Consortium's Semantic Web activity, delivering the efficiencies of semantic modeling to corporate information technology and solving painful data integration problems. 

2.3.5. Current state of project

The COG Project is scheduled to run over eighteen months (September 2002 - February 2004). As of October 2002, the Project is in its 2nd month with no significant achievements to report so far.

2.4. CrossGrid
Full name: CrossGrid

IST code: IST-2001-32243

Website: http://www.eu-crossgrid.org/
2.4.1. General information

The CrossGrid Project is being developed as part of the 5th UE Framework Programme, which - among others - sponsors research aimed at advancing Grid concepts and fosters international cooperation among scientific institutions. The CrossGrid initiative aims to address issues, which relate to applications requiring the presence of a person in a computing loop. These types of applications have not heretofore been considered for deployment in a Grid environment, and hence require the creation and integration of new software components into existing Grid software suites (such as Globus).

2.4.2. CrossGrid organizationally

The CrossGrid Project unites 21 research and industrial partners from 11 European countries. Most of those are High Performance Computing centers, which have elected to donate computing resources to the Project testbed. Several selected institutions are also involved in software development (most notably of CrossGrid applications, mentioned below). CrossGrid includes its own Dissemination Team, responsible for creating publicity for the Project, as well as a Technical Architecture team, whose task is to advise Project Management on technical aspects of the proposed solutions so that informed decisions can be made. The institution responsible for coordinating the entire Project is the Academic Computer Center "CYFRONET" in Krakow (Poland). The Project Leader is Professor Michal Turala.

2.4.3. CrossGrid applications

Four distinct application tasks are included in CrossGrid. These are as follows:

· Interactive simulation and visualization in a biomedical system

The aim of this task is to create an application which computes and visualizes the blood flow in vascular systems for pre-treatment and planning in vascular interventional procedures. This application will use CrossGrid for its computational and data management needs. A special module, called the Grid Visualization Kernel (GVK) is being developed for the manipulation of image files and automatic translation of visual data generated by dedicated hardware (i.e. PET scanners) into standardized formats (such as NetCDF).

· Flooding crisis team support system

This is a decision support system designed for predicting and visualizing potential flood hazards based on weather forecasts and observed rainfall in selected river basins. Advanced meteorological (ALLADIN/LACE, MM5), hydrological (HEC-1, TR-20, HSPF, NLC, HBV) and hydraulic (FESWMS, RMA2, NLN) models are being ported to the Grid environment. Models with unsatisfactory response time will be optimized using tools developed in Work Package 2.

· Distributed data analysis in High Energy Physics

This application will be a computing interface which uses large distributed databases for storage and manipulation of data generated by the new LHC collider which is currently under construction at CERN. The amount of data generated by the LHC will require new software tools and hardware infrastructures to sift through the millions of events (individual collisions) and find the handful that are of value for researchers. Hence, new data mining, storage and access optimization methods will be called for with regard to the extensive array of storage elements present in the Grid.

· Weather forecasting and air pollution modelling

The objectives of this task are to provide a representative collection of sample applications of Grid tools for use by the atmospheric/oceanographic community. A data mining system will thus be developed (in collaboration with the HEP application team mentioned earlier) for analysing of the vast geographically-distributed archive of operational data. Data mining techniques, including association rules, linear and non-linear correlation methods and neural networks (Self-Organized Maps) will be developed for the extraction of interesting patterns within the DBs.

2.4.4. Basic CrossGrid technologies

The CrossGrid Project is involved in close cooperation with another Grid undertaking - the European DataGrid Project. One important consideration for CrossGrid is that compatibility with the DataGrid testbed be maintained. Therefore as of now the Project utilizes a set of basic Grid tools inherited from DataGrid. These will eventually be extended for better handling of CrossGrid-specific issues (such as the "person in a loop" scenario); for now, however, CrossGrid testbed sites will run Globus version 2.0 (a decision on whether to upgrade to an OGSA implementation of Globus is pending. The eventual outcome depends heavily on Globus 3.0 being backwards-compatible and on ease of upgrading to a new version of Globus when the testbed sites are already up and running. As Globus 3.0 is still in development, these issues await resolution.) In addition, the DataGrid scheduler will initially be employed on an "as-is" basis. The year 2003 should see the extension of basic Grid tools in the following areas:

· Creation of a set of Grid portals, enabling users to run their applications and monitor results in a user-friendly, platform-independent environment, based on HTTP access.

· Creation of methods to optimize data access in secondary and tertiary storage for data-intensive applications (especially data mining).

· Creation of a set of performance metrics and benchmarks to gauge the effectiveness and speed of various applications. These benchmarks will be incorporated in a performance prediction module, which should estimate the total time needed to run a particular job.

2.4.5. Current state of project

The CrossGrid Project is scheduled to run over three full years (March 2002 - March 2005). As of October 2002, the Project is in its 8th month. All software components being developed within CrossGrid have already been properly designed and the Project is moving into its second phase: iterative development and implementation. The application teams are currently working on initial prototypes, which should be available for testing before the end of month 12. Most testbed partners have purchased additional computing resources for the project and all of these partners are currently configuring their respective hardware, obtaining security certificates etc. The testbed should be ready once the first application prototypes are delivered (early next year).

2.5. DAMIEN

Full name: DAMIEN

IST code: IST-2000-25406
Website: http://www.hlrs.de/organization/pds/projects/damien/
2.5.1. General information

DAMIEN is a project that started out in early 2001 to continue the successful work of the European pilot project for GRID-Computing METODIS. METODIS had successfully shown the feasibility of the GRID-approach in industry. The objective of DAMIEN is to develop further building blocks for a middleware environment for distributed industrial simulation and visualization in the GRID.

2.5.2. DAMIEN organizationally

The coordinator of the project is the Univeristy of Stuttgart (Germany). Other partners are as follows:

· Pallas Gesellschaft für Parallele Anwendungen und Systeme MbH (Germany)

· Centre de Ressources Informatiques de Haute Normandie (CRIHAN) (France)

· Universitat Politecnica de Catalunya (Spain)

· GIE EADS CCR (France)

2.5.3. DAMIEN applications

The goal of the DAMIEN project is to support the end-user during both steps presented above by developing a toolset for Grid computing, based mainly on existing and widely accepted tools from the area of high performance computing.

For the development phase, the toolset consists of the following elements:

The DAMIEN toolset (development phase)

· The parallelization paradigm supported in the DAMIEN project is based on the Message Passing Standard MPI. The communication library used is called PACX-MPI and is an optimized implementation of MPI for Grid-computing environments.

· For coupling of several applications, the Code Coupling Interface MpCCI is extended to support Grid-environments. MpCCI provides the end-user data exchange functions on a higher level by providing all required functionality (e.g. interpolation between different meshes).

· For performance analysis of a Grid-enabled scientific application, MetaVampir and its tracing library MetaVampirtrace are included in the toolset.

The DAMIEN toolset (production phase)

· DIMEMAS is a performance prediction tool which can be used for estimating the behaviour of the application when certain parameters of the run, e.g. latency or bandwidth, are modified. This can be used than for determining which machine (or combination of machines) the user should use for achieving the best performance.

· A Configuration Manager is developed in the frame of the project for launching and monitoring the application.

· A critical step for achieving the required performance for a production run is to ensure a certain level of quality of the network between the machines. Therefore, a Quality of Service Manager (QoS Manager) is developed in the frame of the DAMIEN project, having the goal to ease the modification of certain QoS parameters whenever required.

2.5.4. Basic DAMIEN technologies

Besides the multi-protocol MPI-library PACX-MPI for heterogeneous networks DAMIEN includes the handling of Quality of Service requirements in distributed simulations. The coupling code interface MpCCI will allow linking distributed applications. Tools for performance analysis (Vampir) and performance prediction (DIMEMAS) are extended to be made GRID-aware. Applications from industry serve as test cases for the developed software.

2.5.5. Current state of project

The project has recently released the prototypes of all the tools presented above. They are currently tested by the industrial partner in the project. The participating company has the need to couple several of its resources on various sites distributed all over Europe for solving problems, which are too big to be solved on one of their available resources. The final release of the toolset is expected for spring 2003.

2.6. DataGrid
Full name: European DataGrid (EDG)

IST code: IST-2000-25182
Website: http://www.eu-datagrid.org/
2.6.1. General information

DataGrid is a project funded by the European Union that aims at enabling access to geographically distributed computing power and storage facilities belonging to different institutions. This will provide the necessary resources to process huge amounts of data coming from experiments in three different disciplines: High Energy Physics, Biology and Earth Observation. 
Next generation scientific exploration requires computing power and storage that no single institution alone is able to afford. Besides, easy access to distributed data is required to improve results sharing. The proposed solution is that different institutions working in the same scientific field put their computing, storage and data resources together in order to achieve the required performance levels. 

2.6.2. DataGrid organizationally

The DataGrid initiative is led by CERN, the European Organization for Nuclear Research, together with five other main partners and fifteen associated partners. The project brings together the following European leading research agencies: the European Space Agency (ESA), France's Centre National de la Recherche Scientifique (CNRS), Italy's Istituto Nazionale di Fisica Nucleare (INFN), the Dutch National Institute for Nuclear Physics and High Energy Physics (NIKHEF) and UK's Particle Physics and Astronomy Research Council (PPARC). The fifteen associated partners come from the Czech Republic, Finland, France, Germany, Hungary, Italy, the Netherlands, Spain, Sweden and the United Kingdom.

2.6.3. DataGrid applications

Three data-intensive computing applications areas are covered by the project:

· High Energy Physics (HEP), led by CERN

One of the main challenges for High Energy Physics is to answer longstanding questions about the fundamental particles of matter and the forces acting between them. In particular the goal is to explain why some particles are much heavier than others, and why particles have mass at all. The answer could reside in an all pervading presence called the Higgs field, but at the moment we have no evidence of its existence. To that purpose CERN is building the Large Hadron Collider, the most powerful particle accelerator ever conceived, that will provide data related to such interactions at a tremendous output rate. The DataGrid will provide the solution for storing and processing such huge amounts of data. A multi-tiered, hierarchical computing model will be adopted to share data and computing efforts among multiple institutions. The Tier-0 centre will be located at CERN and will be linked by high speed networks to approximately ten major Tier-1 data processing centers. These will fan out the data to a large number of smaller ones (Tier-2).

· Biology and Medical Image processing, led by CNRS (France)

The storage and exploitation of genomes and the huge flux of data coming from postgenomics puts growing pressure on computing and storage resources within existing physical laboratories. Medical images are currently distributed over medical image production sites (radiology departments, hospitals). Although there is today no standard for sharing data between sites, there is an increasing need for remote medical data access and processing. The DataGrid project's biology testbed will provide the right platform for new algorithms on data mining, databases, code management, graphical interface tools and will facilitate sharing of genomic and medical imaging databases for the benefit of international cooperation and health care.

· Earth Observations (EO) led by the European Space Agency

The European Space Agency missions involve the download, from space to ground, of about 100 Gigabytes of raw images per day. Dedicated ground infrastructures have been set up to handle the data produced by instruments onboard the satellites.

The analysis of atmospheric ozone data has been selected as a specific testbed for the DataGrid. More generally, the project will demonstrate an improved way to access and process large volumes of data stored in distributed European-wide archives.

2.6.4. Basic DataGrid technologies

DataGrid consists of physical resources (computers, disks and networks) and middleware that ensures the access and the coordinated use of such resources. Such a software, the “glue” of the DataGrid, is to be developed in collaboration with some of the leading centers of competence in GRID technology, leveraging practice and experience from previous and current GRID initiatives in Europe and elsewhere. The glue role of DataGrid middleware is further highlighted by considering its potential for cross-application within the three different reference areas mentioned above: high energy physics, biology, Earth observation. The Middleware component of the project coordinates the development of the necessary software modules leveraging, where possible, existing and long tested open standard solutions. Five parallel work packages are defining and implementing the core services of the DataGrid middleware: job scheduling, data management, grid monitoring, fabric management and mass storage management.

Each release of the software components will be integrated and made available for installation at the different testbed sites. All tools and middleware developed by the project will be released as Open Software.

2.6.5. Current state of project

The DataGrid Project is scheduled to run over three full years (January 2001 - December 2003). As of October 2002, the Project is in its 22th month. International Testbed 0 infrastructure was deployed during the first months of 2001. On March 1st 2002 the project was successully reviewed by EU. In March 2002 Testbed 1.0 infrastructure has also been deployed. Currently the partners are working on the Testbed 1.2 infrastructure. The first release of EU DataGrid software to defined users within the project: HEP experiments, Earth Observation and Biomedical applications are ready. The Testbed 2 (builds on TestBed 1 to extend facilities of DataGrid) should be ready by the end of 2002.

2.7. DataTAG
Full Name: Trans-Atlantic DataGrid (DataTAG)
IST code: IST-2001-32459

Website: http://datatag.web.cern.ch/datatag/
2.7.1. General information

The DataTAG project will create a large-scale intercontinental Grid testbed that will focus upon advanced networking issues and interoperability between these intercontinental Grid domains, hence extending the capabilities of each and enhancing the worldwide program of Grid development. The project will address the issues which arise in the sector of high performance inter-Grid networking, including sustained and reliable high performance data replication, end-to-end advanced network services, and novel monitoring techniques. The project will also directly address the issues which arise in the sector of interoperability between the Grid middleware layers such as information and security services. The advance made will be disseminated into each of the associated Grid projects. 

The fundamental objective of the DataTAG project is to create a large-scale intercontinental Grid testbed involving the European DataTAG project, several national projects in Europe, and related Grid projects in the USA. The project will explore some forefront research topics like the design and implementation of advanced network services for guaranteed traffic delivery, transport protocol optimization, efficiency and reliability of network resource utilization, user-perceived application performance, middleware interoperability in multi domain scenarios, etc. 

2.7.2. DataTAG organizationally

The DataTAG initiative is led by CERN, the European Organization for Nuclear Research, together with four EU-funded partners: INFN (IT), INRIA (FR), PPARC (UK), University of Amsterdam (NL), five  U.S.-funded partners: Caltech, UIC, University of Michigan, Northwestern University, StarLight and with collaboration of GEANT, Internet2, Abilene, Canarie, SLAC, ANL, FNAL, LBNL, etc. 

The work is split into six work packages as follows: 

WP1: Establishment of a high performance intercontinental Grid testbed: procurement of the necessary network components to enable the creation of an intercontinental high bandwidth Grid testbed in connection with other US Grid projects such as GriPhyN, PPDG and iVDGL. 

WP2: High performance networking: To demonstrate and make available (through the middleware layers) the high performance data transport and advanced traffic management services required for Grid operations. 

WP3: Bulk data transfer validations and application performance monitoring: to evaluate existing monitoring tools and if necessary adapt them; to study, and design new tools to validate the intercontinental infrastructure and provide information to understand user perceived performance. 

WP4: Interoperability between Grid domains: to address issues of middleware interoperability between the European and US Grid domains and to enable a selected set of applications to run on the transatlantic Grid testbed. 

WP5: Information dissemination and exploitation: to ensure that the results of the project are widely disseminated and that the results are exploited by existing and future Grid development projects. 

WP6: Project Management: to put in place the necessary structures to ensure the appropriate management of the DataTAG project and the successful delivery of its proposed work. 

2.7.3. DataTAG applications

The major operational goals of the project are: 

To establish a global high performance intercontinental Grid testbed based on a high speed transatlantic link connecting existing high-speed national and international GRID testbeds. This infrastructure will be made available to other EU GRID projects with similar requirements through the GEANT backbone and National Research Network infrastructure. 

To demonstrate advanced end-to-end network services across multiple domains, including: 

· Demonstration and optimization of reliable high performance data transfer over long distance high bandwidth-delay network connections, aiming for a minimum of 100 Mbit/s end-to-end throughput in the early stages and Nx100 Mbit/s in later stages 

· (where 5 < N < 10 at least). 

· Provisioning and demonstration in a multi-domain network scenario of effective and consistent end-to-end network “value-added” services including Quality of Service (QoS), managed bandwidth and advance network reservation. 

· Estimation of the real usefulness of methodologies for traffic differentiation through tools for user-perceived performance measurement. 

To develop bulk data transfer validation and applications performance monitoring tools including: 

· Long-term infrastructure monitoring; 

· Monitoring of network performance delivered to the user (throughput and delay); 

· Application-level performance monitoring. 

To insure interoperability mechanisms between US and Europe Grid domains, and study the scalability issues which arise, including: 

· Interoperation of Grid security mechanisms; 

· Interoperation of information services to permit inter-Grid resource discovery. 

To provide the European research community with an intercontinental test infrastructure for advanced network and application test. 

2.7.4. Basic DataTAG technologies

Two types of intercontinental network connections will be used: a new link for high performance network service and data transfer application development, and the other a set of existing production links for interoperability test activities which do not require separation from production traffic. The new intercontinental connection proposed in this project will be a European counter-part of GriPhyN, PPDG and iVDGL projects. This infrastructure will be made available to other EU Grid projects with similar requirements. 

This work will be set firmly in the context of the applications which are part of each of the collaborating Grid projects. In this way the project will be able to demonstrate network services and interoperability so that the practical issues which arise in a production setting are addressed.

2.7.5. Current state of project

The DataTAG Project is scheduled to run over two full years (January 2002 - December 2004). As of October 2002, the Project is in its 10th month. The 2.5 Gbit/s Transatlantic Circuit is operational since 20 August 2002 (T-Systems). The Circuit has been initially connected to Cisco 7606 routers (layer 3). The high-end PC servers at CERN and StarLight are ready with the following configuration: 6x SuperMicro 2x2.4 GHz, SysKonnect SK-9843 GbE cards (2 per PC), they can saturate the circuit with TCP traffic and are ready for upgrade to 10 Gbit/s. Deployment of layer-2 equipment is under way. The testbed should be fully deployed by 31 October 2002.

2.8. EGSO
Full name: European Grid of Solar Observations (EGSO)

IST code: IST-2001-32409

Website: http://www.mssl.ucl.ac.uk/grid/egso/
2.8.1. General information

EGSO, the European Grid of Solar Observations, is a Grid testbed that will lay the foundations of a virtual solar observatory. The project is funded under the Information Society Technologies (IST) thematic program of the European Commission's Fifth Framework Program (FP5). EGSO started in March 2002 and will last for 3 years.

The EGSO project addresses the problem of combining heterogeneous data from scattered archives of space- and ground-based observations into a single "virtual" dataset. The heterogeneous nature of the solar data will be mitigated using a set of Unified Observing Catalogues, and new Solar Feature Catalogues and Solar Event Catalogues will allow the user to search for observations on the basis of events and phenomena, rather than just time and location. EGSO will provide a friendly User Interface that can be used to select, process and retrieve data from the archives that are part of the project. Follow this link for a summary of some of the objectives of EGSO.
EGSO will be of great benefit to the solar community, but it will also act as the interface to solar data for the Space Weather, Climate Physics and Astrophysics communities. In addition, since many of the problems that the EGSO applications address exist in other fields, the technology developed for the project could be used on other Grid projects. As with other EC funded projects, EGSO supports the Open Source policy.

2.8.2. EGSO organizationally

EGSO was proposed by a consortium that has considerable experience in handling solar data, provides good access to a representative subset of currently available data, and also includes groups with the expertise in information technologies (IT) that will be needed to develop the project. The EGSO consortium comprises ten groups in Europe and the US and is led by University College London: 

· University College London (UCL) (PI Group): Dept. of Space and Climate Physics, Dept. of Computer Science (UK)
· Rutherford Appleton Laboratory (UK)
· University of Bradford: Dept. of Cybernetics (UK)
· Institut dĺAstrophysique Spatiale (France)
· Observatoire de Paris-Meudon (France)
· Osservatorio Astronomico Torino (also Naples & Trieste observatories) (Italy)
· Politechnico di Torino Dept. Automation & Informatics (Italy)
· University of Applied Sciences: Dept. of Computer Science (Switzerland)
· Solar Data Analysis Center, NASA-GSFC (USA)
· National Solar Observatory (USA)
It also includes an industrial partner: Astrium PLC (an Anglo/French/German company) which will act as an observer of the project.

2.8.3. EGSO applications

EGSO has the following objectives:

· Develop the middleware to federate solar data archives across Europe, and beyond

· Create the tools to select, process and retrieve distributed and heterogeneous solar data

· Provide the mechanism to produce standardized observing catalogues for space and ground-based observations

· Provide the tools to create a solar feature catalogue

· Make all tools and middleware created by the project open source 

In essence, EGSO will create the fabric of a virtual solar observatory and will provide an entry point into solar data for other disciplines, including space weather, climate physics, and astrophysics.

2.8.4. Basic EGSO technologies

EGSO will provide the tools necessary for a virtual solar observatory, but is essentially a Grid testbed. The observatory will not be completed within the duration of the project and the initial implementation of EGSO will include only a representative subset of available solar data (both satellite and ground-based) - enough to prove the concept, and fully debug the implementation. The data sets that will be included are:
· Satellite observations: Yohkoh (MSSL, GSFC), SOHO (RAL, IAS, Turin, GSFC), TRACE (MSSL, GSFC, IAS, RAL), HESSI (GSFC, MSSL)
· Ground-based observations: Optical (Meudon, Naples, NSO, etc.), Radio (Nancay, Trieste, Naples).
These provide what is needed to test EGSO: heterogeneous data scattered over a number of sites, with some duplication, and with a variety of data formats and catalogue capabilities. Once EGSO has been established, it is desirable to add other data. One of the objectives is to make this a simple as possible for the observatories, and it is hoped that many will be able to join on a trial basis before the end of the project.

2.8.5. Current state of project

The EGSO Project is scheduled to run over three full years (April 2002 - March 2005). As of October 2002, the Project is in its 7th month. The project plan divides the work into six work packages and numerous sub-packages. These tasks are grouped into four phases, with deliverables scattered throughout the phases. EGSO is currently in Phase I of the project. 
Information about available technologies is being gathered, and where necessary experiments are being undertaken. This includes technologies for both Grid and Image Recognition. Science Use Cases are being gathered to help define the user requirements - these will help scope the user interface and search engine. The concepts of EGSO are being discussed with potential data providers and the definition to the interface between them and EGSO is being started. As part of this, a standard set of keywords is being defined, that should be included in FITS files to optimize their compatibility with the searches people want to undertake. Lists of events and phenomena that could be used for the EGSO Solar Event Catalogues (SECs) are also being gathered. 

2.9. EuroGrid
Full name: EuroGrid

IST code: IST-1999-20247

Website: http://www.eurogrid.org/
2.9.1. General information

The EuroGrid project is a Research and Technology Development project funded as part of the IST Program by the European Commission with a project term from November 1, 2000 through October 31, 2003. EuroGrid demonstrates the use of Grids in important scientific and industrial communities, addresses the specific requirements of these communities in a European Grid middleware, and highlights the benefits of using trans-European Grids.

The objectives of the EUROGRID project are:

· to establish a trans-European Grid of leading High Performance Computing centers.

· to operate and support the EuroGrid software infrastructure.

· to develop important GRID software components and integrate them into EuroGrid (dynamic resource broker, accounting and billing, interface for coupled applications and interactive access).

· to demonstrate distributed simulation code from significant application areas (biomolecular simulations, meteorology, coupled CAE simulations).

· to make the EuroGrid middleware available to other Grid projects.

2.9.2. EuroGrid organizationally

The coordinator of EuroGrid is the Forschungszentrum Juelich GmbH (Germany). Other participants are as follows:

· Pallas Gesellschaft fuer Parallele Anwendungen und Systeme mbH (Germany) 

· Warsaw University of Technology (Poland)

· University of Bergen (Norway)

· Deutscher Wetterdienst (Germany)

· Swiss Federal Institute of Technology, Zuerich (Switzerland)

· Centre National de la Recherche Scientifique (France)

· GIE EADS CCR (France)

· Debis Systemhaus Gmbh (Germany)

· Fujitsu European Centre for Information Technology Limited (United Kingdom) 

· Victoria University of Manchester (United Kingdom) 

2.9.3. EuroGrid applications

2.9.3.1. Bio-Grid

Scientists in biomolecular research regularly use a set of established simulation and visualization packages and molecule databases. Incompatibilities between packages, substantial differences in user interfaces and the need to become familiar with the high-performance execution systems complicate the daily work. Non-experts have to face a particularly steep learning curve before they can start to become productive. In the Bio-Grid, intuitive user interfaces for biomolecular packages and compatibility interfaces for their databases are being developed, resulting in an integrated biomolecular toolkit that allows streamlined work processes, and access to all systems in the Bio-Grid with a uniform and intuitive user interface.

2.9.3.2. Meteo-Grid

For many scenarios, exact meso- or microscale weather predictions are required: agriculture, pollution prediction, traffic and public event planning all depend on accurate localized weather data. To accommodate these, a flexible framework for on-demand localized weather prediction is being developed in EuroGrid: from a request issued from a workstation somewhere on the Internet, a run of a special local weather model is scheduled based on the regular forecast data, and the result data is transferred to the customer. The EuroGrid middleware takes care of transporting requests and results, and runs the local forecast on a Meteo-Grid system.

2.9.3.3. CAE-Grid

The use of CAE packages is standard practice in many industrial sectors: automotive, aerospace, electronics etc., but it often requires more computing power than is available locally. Thus, jobs need to be run at external computing centers, or internal computing resources have to be combined. EUROGRID demonstrates the use of GRID technology in two key areas: coupling of applications that simulate different aspects of a complex system, and providing billed access to computing resources and standard engineering applications (ASP).

2.9.3.4. HPC-Grid

The participating HPC centers have established a trans-European computational Grid, making available a part of their local resources for the EuroGrid users in science and industry. This Grid serves as a testbed for the development of distributed applications, the integration of full production systems in a Grid environment, and for the close cooperation between sites operating a wide range of different HPC platforms. Focus is on the application domains not represented in the domain-specific activities discussed above.

2.9.4. Basic EuroGrid technologies

EuroGrid relies on a proven Grid system originally developed in the German UNICORE Plus project. It consists of three distinct software tiers: a client the user interacts with to construct, submit and control the execution of computational jobs, a gateway acting as single point-of-entry into the protected domains of the supercomputing centers, and a server that schedules and executes the locally. All components and protocols are written or specified in Java.

The system emphasizes strong authentication and data security and relies on X.509 certificates and SSL. The server uses platform-specific incarnation databases to translate abstract jobs to concrete command sequences for the execution system.

Within EUROGRID, functional extensions as required by the end-users are being developed and integrated:

· Performance data transfer: integrate third-party transfer mechanisms and allow for overlapping of data transfer and processing.

· Dynamic resource discovery and brokering: identify available resources that match criteria specified by the end-user and broker for best-case execution according to a variety of metrics (cost, time-to-completion, reliability).

· Accounting and billing services: in an ASP setting, keep track of resource usage and handle invoices/payment in a secure manner.

· Application coupling: accommodate proven techniques for the coupling of simulation applications (Corba, MpCCI, ...).

· Interactive access and application steering: allow High-performance data transfer: integrate third-party transfer mechanisms and allow for overlapping of data transfer and processing.

· Dynamic resource discovery and brokering: identify available resources that match criteria specified by the end-user and broker for best-case execution according to a variety of metrics (cost, time-to-completion, reliability).

· Accounting and billing services: in an ASP setting, keep track of resource usage and handle invoices/payment in a secure manner.

· Application coupling: accommodate proven techniques for the coupling of simulation applications (Corba, MpCCI, ...).

· Interactive access and application steering: allow for interactive use of resources (shell commands) and demonstrate the integration of application steering mechanisms.

2.9.5. Current state of project

In the first two years, the EuroGrid project has clearly demonstrated the viability of trans-national Grids and the benefits to end-users: access to a broader range of computing resources, ability to run larger jobs, and better reliability due to increased flexibility. Development of domain-specific extensions has progressed well, with plug-ins for important applications (Gaussian, CPMD, Molpro, Gromos etc.) emerging as the key element for increasing acceptance of Grids and user productivity. A plug-in presents a friendly interface for running an application to a scientific end-user, hides system and Grid details and works at an appropriate level of abstraction. An advanced plug-in for driving the on-demand localized weather prediction is nearing completion, as is a plug-in for seamless integration of Corba-based application coupling.

In the current version of EuroGrid, data transfer has been enhanced with the integration of GidFTP. A resource broker component will become operational end of 2002, and the first implementation of interactive access allows the execution of selected shell commands and the steering of applications based on input streams.

The source code of the base EuroGrid system and of many extensions is available under an Open Source license from http://www.unicore.org/downloads.htm
2.10. FlowGrid
Full name: FlowGrid

IST code: IST-2001-38433

Website: none so far
2.10.1. General information

The objective of the FlowGrid project is to establish a Virtual Organization for conducting on-demand flow simulations (CFD) by setting up a Grid infrastructure and by developing, deploying and sharing software, computing resources and knowledge. The specific measurable objectives of the FlowGrid project are:

· to establish a network of Grid-enabled CFD centers from different European countries

· to develop and implement novel client software for accessing CFD solutions on the grid

· to develop scalable and generic middleware to support the deployment of CFD solvers on the Grid

· to assess the performance of the parallel version of the CFD solvers, by running real industrial applications on parallel distributed computers

2.10.2. FlowGrid organizationally

The coordinator of the FlowGrid project is the University of Zaragoza (Spain). Other partners are as follows:

· CPERI (Spain)

· SKODA (Czech Republic)

· HSVA (Germany)

· SYMBAN (United Kingdom)

· ZIB (Germany)

2.10.3. FlowGrid applications

The chief application of FlowGrid is simulating fluid dynamics and flows. As the relevant software is not yet designed nor defined, there is no sample application to describe.

2.10.4. Basic FlowGrid technologies

The FlowGrid partners will develop a FlowGrid toolkit on top of Globus and OGSA supporting resource discovery, scheduling jobs, collaborative visualization, coupling of applications, and interactive access. The FlowGrid toolkit will be a set of APIs which will provide higher level capabilities to the FlowGrid software.
2.10.5. Current state of project

The FlowGrid project is scheduled for two years (September 2002 - August 2004). As the project is only just beginning, there are no significant achievements to-date.

2.11. GEMSS
Full name: Grid-Enabled Medical Simulation Services
IST code: IST-2001-37153

Website: http://www.ccrl-nece.de/gemss/
2.11.1. General information

The central objective of the GEMSS project is to demonstrate that the Grid 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 for specific time-critical applications. The GEMSS will build on existing Grid technologies, maintaining compliance with standards thereby ensuring future extensibility and interoperability, to provide support for sophisticated authorization, workflow, security, error detection and recovery. 

2.11.2. GEMSS organizationally

The coordinator of the project is Nec Europe Ltd (United Kingdom). Other partners involved in the GEMSS project are as follows:

· The University of Southampton (UK),

· Idac Ireland Ltd. (Ireland),

· ASD Advanced Simulation and Design Gmbh (Germany), 

· The University of Sheffield (UK),

· AEA Technology Engineering Software Ltd. (UK),

· Universitaet Wien (Austria),
· Facultes Universitaires Notre-Dame de la Paix (F.U.N.D.P.) (Belgium),

· Universitaet Wien - Institut fuer Softwarewissenschaft (Austria),
· Max-Planck Gesellschaft zur Foerderung der Wissenschaften E.V. (Germany).
2.11.3. GEMSS applications

The project will create a test-bed to evaluate and validate the GEMSS environment, including its integration into the end-users working environments. Furthermore, GEMSS aims to anticipate 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. 

2.11.4. Basic GEMSS technologies

Grid-enabled Medical Simulation Services need security compliant with complicated and demanding legislation, and quality-of-service appropriate to various time-critical processes. GEMSS will demonstrate how Grid technologies can be used to transform healthcare and enable Europe to lead that transformation. The GEMSS testbed will be the first European medical computing and resource Grid to render accessible a multitude of digital services in a clinical environment. Health care benefit will be created by providing access to new tools for improved diagnosis, operative planning and surgical procedures.

A set of interoperable, innovative Grid middleware for medical services applications will be developed using open standards. The focus is on innovative extensions that support medical applications. The work includes security models compliant with legal issues, fail-over and recovery from errors, and workflow and service orchestration techniques for time-critical processes.

2.11.5. Current state of project

The GEMSS Project is scheduled to run over thirty months (September 2002 - February 2005). As of October 2002, the Project is in its 2nd month.

2.12. GRACE

Full name: Grid Categorization Engine (GRACE)

IST code: IST-2001-38100
Website: http://pertinax.cms.shu.ac.uk/projects/cmslb2/
2.12.1. General information

Today's search engines are extremely centralized. In order to index a document it must be downloaded, processed and its index stored - all in one central location. However the centralized approach may not always be applicable. GRACE specifically addresses the situations where centralized indexes are unfeasible and proposes the development of a decentralized search and categorization engine built on-top of Grid-technology. 

The idea is to develop a distributed search and categorization engine that will enable just-in-time, flexible allocation of data and computational resources. GRACE aims at making petabytes of information, distributed on vast amounts of geographically distant locations, highly accessible. GRACE handles unstructured textual information, (text files, documents, Web pages, text stored in databases), typically handled by meta search engines. 

2.12.2. GRACE organizationally

The Coordinator of the GRACE project is the Telecom Italia Lab S.P.a. Other partners are as follows:

· Sheffield Hallam University (United Kingdom)

· Virtual Self Ltd (Israel)

· European Organisation for Nuclear Research (France)

· Stockholms Universitet (Sweden)

· Universitaet Stuttgart (Germany)

2.12.3. GRACE applications

The main application areas of interest to the GRACE project are as follows:

· Development of a distributed search engine based on an existing 3rd party solution. It will be adapted to the Grid-infrastructure and enhanced by a categorization engine. Hereby suitable Grid middleware will be used in order enable just-in-time, flexible allocation of the data and computational resources. It will coordinate and route the query demands and control the information flow over the Grid.

· Integration of the categorization engine developed by the Consortium in the Grid infrastructure. The categorization will be fully distributed in order to minimize network latency and communication bottlenecks.

· Development of multilingual abilities for several Western European languages by integrating suitable lexical databases. The multilingual abilities will enable the developed distributed technology to be applied to real-life situations.

· A pilot application of the distributed search and categorization engine across “real-life” Grid-infrastructures by means of links with IST DATAGRID Test Beds through agreements with CERN.

· Finalization of a robust Grid Toolkit, including required compliance with ISO and other industry-specific standards. 

2.12.4. Basic GRACE technologies

The technologies used will comply with those developed and deployed within DataGrid. The main focus of the GRACE project is on applications, not middleware, and so existing software solutions will be adapted with minimal or no changes. The aim is to make use of the existing testbeds, which DataGrid already utilizes.

2.12.5. Current state of project

The project is scheduled for 30 months (September 2002 - February 2005). As of October 2002 there are no significant achievements or dissemination activity to report.
2.13. GRIA
Full name: Grid Resources for Industrial Applications (GRIA) 

IST code: IST-2001-33240

Website: http://www.gria.org/
2.13.1. General information

The GRIA project will take Grid technology into the real world, enabling industrial users to trade computational resources on a commercial basis to meet their needs more cost effectively. The GRIA consortium is developing business models, processes and semantics to allow resource owners and users to discover each other and negotiate terms for access to high-value resources. GRIA will implement an overall business process to find, procure and utilize resources capable of carrying out these high-value, expert-assisted computations. The project will focus on two application sectors: structural and hydrological engineering, and digital TV and Movie post-production. These have very different technological requirements, but share a need for large amounts of computational power to meet peak loads. By focusing on business processes and the associated semantics, GRIA will enable users to provision for their computational needs more cost effectively, and develop new business models for some of their services.

2.13.2. GRIA organizationally

The GRIA project is led by the IT Innovation Centre, an autonomous institute of the University of Southampton Department of Electronics and Computer Science, specializing in promoting the take-up of advanced information technology by industry through collaborative projects and commercial consultancy.

The other research and technology partners are the Intelligence, Agents and Multimedia group (IAM), also from the University of Southampton, the Institute of Communication and Computer Systems at the National Technical University of Athens (NTUA), and Dolphin Interconnect Solutions, an industrial manufacturer of low-latency, high-performance networking technology and clustering solutions.

The end users are ENEL Hydraulic and Structural Engineering Centre, who specialize in the design, installation and operation of hydroelectric and thermal generating plant, and KINO who are one of Europe’s most innovative producers of television commercials.

2.13.3. GRIA applications

2.13.3.1. Hydrology

ENEL Hydro are experts in structural identification, which is of great value when dealing with structures that may be degraded like dams and ancient bridges in earthquake zones. Physical measurements are compared with a calculated response and the model adjusted until it agrees with the measurements. The model is then used to predict how the structure will respond to future stresses, and to design structural improvements if required. However, this approach isn’t used every day so ENEL can’t justify owning enough computers to run the computations quickly. GRIA will allow ENEL to outsource peak loads to a Grid service provider, or to set up their own Grid services to sell their skills and any spare computing power to other users.

2.13.3.2. Commercial development

KINO has similar requirements. Many of their commercials can be made cost effectively in a virtual studio using 3D digital rendering, but to meet production deadlines would require a very large computing facility which would often be idle. Moreover, KINO likes to involve their clients in the artistic side of developing a commercial, and want to provide provide secure access to the digital studio for this purpose. GRIA will allow KINO to outsource their peak loads for rendering to a Grid service provider. GRIA will also allow KINO to set up collaborative Grid services giving clients secure access to preliminary compositions and results, enabling participation in the creative process.

2.13.4. Basic GRIA technologies

The GRIA consortium is small and highly focused on achieving these goals by using off the shelf software and standards as far as possible. The best features from existing Grid systems will be combined with more conventional e-commerce and web-based software and standards, to support a range of applications and out-sourcing or in-sourcing scenarios.

The key to GRIA is the use of a Semantic Grid approach. This is based on the use of machine-readable schema for describing data, services, and processes that use them. The project is at an early stage, but the Semantic Grid is thought to be an appropriate paradigm for describing and implementing Grid-based business processes.

The GRIA project will develop, apply and evaluate a Grid testbed, based on an existing open-source infrastructure, which will incorporate services supporting Grid business models, business processes, and quality of service. This will enable the Grid to be used for commercial outsourcing computational services.

2.13.5. Current state of project

GRIA is still in its early stages, but it is already clear that Semantic Grid ideas provide a rich environment in which to develop flexible and dynamic business processes in terms of Web Ontology and Web Service standards.

GRIA will promote take-up of the Grid by European industry, and contribute to the standardization of the global Grid infrastructure through the Global Grid Forum and W3C.

2.14. GridLab
Full name: GridLab

IST code: IST-2001-32133

Website: http://www.gridlab.org
2.14.1. General information

The GridLab project is currently running being funded under the Fifth Call of the Information Society Technology (IST) Program. The GridLab project will develop a easy-to-use, flexible, generic and modular Grid Application Toolkit (GAT), enabling todays applications to make innovative use of global computing resources. The project is grounded by two principles: the co-development of infrastructure with real applications and user communities, leading to working scenarios, and dynamic use of grids, with self-aware simulations adapting to their changing environment. 

2.14.2. GridLab organizationally

The Poznan Supercomputing and Networking Center (PSNC) in Poland is the Project Coordinator. Other institutions involved in the project are as follows:

· Max-Planck Institut fuer Gravitationsphysik (AEI), Golm/Potsdam (Germany), 

· Konrad-Zuse-Zentrum fuer Informationstechnik (ZIB), Berlin (Germany),

· Masaryk University, Brno (Czech Republic), 

· MTA SZTAKI, Budapest (Hungary), 

· Vrije Universiteit (VU), Amsterdam (The Netherlands), 

· ISUFI/High Performance Computing Center (ISUFI/HPCC), Lecce (Italy), 

· Cardiff University, Cardiff (Wales), 

· National Technical University of Athens (NTUA), Athens (Greece), 

· University of Chicago, Chicago (USA), 

· Information Sciences Institute (ISI), Los Angeles (USA), 

· University of Wisconsin, Wisconsin (USA), 

· Sun Microsystems Gridware GmbH, 

· Compaq Computer EMEA.

2.14.3. GridLab applications

The specific key objectives of the project are to: 

· Design and develop a Grid Application Toolkit (GAT), to provide core, easy to use functionality through a carefully constructed set of generic APIs for both simulation codes and Grid software. The GAT will contain independent modules for handling many different aspects of Grid programming, including simulation, performance and grid monitoring, resource brokering and selecting, performance prediction, interaction with information servers, security, notification, collaboration, data handling, remote visualization, and remote application steering. 

· Simultaneously enhance real applications for the Grid, implementing new dynamic simulation scenarios using the GAT. Both Cactus and Triana will be extended to integrate and exploit GAT elements, making Grid Computing easily exploitable by a wide range of applications. The GridLab simulation-driven, compute-intensive applications are fundamentally different from the highly data-driven applications in many other Grid projects (e.g., DataGrid, GriPhyN, EuroGrid). 

· Develop and test Grid infrastructure/applications on real testbeds, constructed by linking heterogeneous collections of supercomputers and other resources spanning Europe and the USA, using and extending existing testbeds. Interoperability with different testbeds will be ensured by also using production testbeds in the USA, driving international high speed network connectivity. Testing will be carried out by the project and by several large, closely related user communities, including an EU Astrophysics Network, and various multidisciplinary US funded collaborations. 

2.14.4. Basic GridLab technologies

Two important aspects of Grid technology, which have been largely ignored, form the basis of the GridLab Project, which aims to build components for Grid applications (as MatLab does for mathematics), and realistic testbeds for their development: 

2.14.4.1 Co-development of Infrastructure and Applications 

A balanced program is proposed with co-development of a range of Grid applications (based on Cactus, the leading, widely used Grid-enabled open source application framework, and Triana, a dataflow framework used in gravitational wave research) alongside infrastructure development, working on transatlantic testbeds of varied supercomputers and clusters. This practical approach ensures that the developed software truly enables easy and efficient use of Grid resources in a real environment. The testbeds will be maintained and upgraded through deployment of new infrastructure and large scale application technologies as they are developed. All deliverables will be immediately prototyped and continuously field tested by several user communities. The focus on specific application frameworks allows immediately to create working Grid applications to gain experience for more generic components developed during the project. 

2.14.4.2 Dynamic Grid Computing 

The capabilities for simulation and visualization codes will be developed to be aware of the changing Grid environment, and to be able to fully exploit dynamic resources for fundamentally new and innovative applications scenarios. For example, the applications themselves will possess the capability to migrate from site to site during the execution, both in whole or in part, to spawn related tasks, and to acquire/release additional resources demanded by both the changing availabilities of Grid resources, and the needs of the applications themselves. 

These elements will be unified in developing innovative, practical, Grid computing technologies, which will then be quickly and easily adopted and exploited by applications from many different research and engineering fields.

2.14.5. Current state of project

The GridLab Project is scheduled to run over three full years (January 2002 - December 2004). As of October 2002, the Project is in its 10th month. The Technical Board has designed the General GridLab architecture, based on the application requirements. The final architecture has been further discussed by the Steering Committee, and, after making some changes, the general GridLab architecture has been defined.

The focus of the activity therefore moved from the architecture task force to the WPs, in particular to those most responsible for the integration of the middleware with the testbed and the first applications scenarios.

The testbed activity was performing very well, although most of the partners have not been ready with their machines in time. But, the most important part of the testbed organization, i.e. Testbed Policy and design have been designed by partners from the Masaryk University. All the partners have agreed on the testbed policy and it is expected that more machines will be connected to the testbed in the coming weeks. 

The presentation of the first GridLab demo (pilot GridLab services and applications using GridLabĺs Grid Application Toolkit) is planned to be presented at the IST conference in Copenhagen (early November, 2002) and the second one during the SC2002 conference in Baltimore, i.e. 2 months ahead of the planned schedule.
2.15. GridStart
Full name: GridStart

IST code: IST-2001-34808

Website: http://www.gridstart.org/
2.15.1. General information

GridStart is an initiative sponsored by the European Commission with the specific objective of consolidating technical advances in Europe, encouraging interaction amongst similar activities both in Europe and the rest of the world and stimulating the early take-up by industry and research of Grid-enabled applications. The initiative brings together technologists, scientists and industry in multi-disciplinary approach to developing the GRID infrastructure. The clear goal is to develop sustainable, effective and universal solutions addressing the needs of science, industry and the public.

2. GridStart organizationally

Nine EU-funded projects have been clustered with the intention to stimulate the wide deployment of appropriate technology and to support the early adoption of best practices. These projects are: AVO, CrossGrid, Damien, DataGrid, DataTAG, EGSO, EuroGrid, GRIA, GRIDLAB and GRIP. GridStart does not develop any software in itself, but is instead an initiative aimed at fostering cooperation among various other projects. GridStart participants meet on a regular basis at international venues, such as the Global Grid Forum (GGF) meetings. A meeting was held in Edinburgh on July 26 and another meeting is being organized in Chicago (late October) with the aim of organizing a Task Force, charged to address three components: to develop a set of objectives to guide GridStart activities, to outline several goals which could be implemented quickly (within 3-6 months) - including activities such as collecting and synthesizing Grid research activities worldwide, establishing effective communications channels or involving more international reviewers in proposal and project reviews, and, finally, to address some longer term goals such as shared testbeds and links, shared resources, development of a process for coordinated software releases etc.

GridStart does not have a well-entrenched organizational structure, such as DataGrid or CrossGrid, but is instead a loose conglomerate of research projects, whose representatives form the GridStart body. As such, it does not provide for milestones aside of those derived from its participating projects, nor does it enforce or directly utilize any Grid software technologies.

The Coordinator of the Project is the University of Edinburgh (United Kingdom); Mr. Mark Parsons is the project leader. Other institutions directly involved in GridStart activities are as follows:

· Forschungszentrum Juelich GmbH (Germany)

· Universitaet Stuttgart (Germany)

· University College London (United Kingdom)

· European Southern Observatory (Germany)

· European Organisation for Nuclear Research (France)

· Instytut Chemii Bioorganicznej PAN (Poland)

· Akademickie Centrum Komputerowe CYFRONET (Poland)

· The University of Southampton (United Kingdom)

2.15.2. GridStart activities

The project will address the following issues:

· Consolidating the technical work of projects clustered together by this proposal through the establishment of a technical committee and by providing a forum for the discussion and exchange of ideas between all groups involved in Grid-based technical work. This technical committee will form a European focus for European GRID developments and will offer support and advice to all appropriate groups; 

· Providing an effective and focused technical voice for these projects with respect to the establishment of standards and representation in technical forums at the European and Global levels. Particular emphasis is placed on ensuring adequate and appropriate European representation at the GGF and other influential forums identified during the work; 

· Supporting projects in exploiting the potential of their technical developments both within industry and EU research groups; 

· Establishing and maintaining effective targeted dissemination and awareness creation to the providers and users identified above; 

· Establishing, maintaining and consolidating effective feedback mechanisms from potential users of the Grid. As appropriate, this feedback will moderate the technical developments in order to maximize their commercial relevance; 

· Encouraging and supporting an active dialogue between different application areas to maximize the benefits of developments applicable across different sectors. 

2.15.4. Current state of project

The GridStart initiative was born in early 2003 and has so far succeeded in bringing together members of various Grid-related research projects, such as CrossGrid and DataGrid, which now share several key software components, or DataTAG and iDVGL, which aim to develop a common transatlantic testbed for application deployment. GridStart meetings are held regularly during GGF events (usually every few months).

2.16. GRIP
Full name: Grid Interoperability Project (GRIP) 

IST code: IST-2001-32257

Website: http://www.grid-interoperability.org/
2.16.1. General information

The GRIP project aims to make two major Grid systems: UNICORE and Globus interoperate and as part of this to establish standards in the Global Grid Forum that take account of middleware technology developed in Europe, e.g. UNICORE.

2.16.2. GRIP organizationally

The coordinator of the project is the Forschungszentrum Juelich GmbH (Germany). Other partners involved in the project are as follows:

· The University of Southampton (United Kingdom)

· Deutscher Wetterdienst (Germany)

· The Victoria University of Manchester (United Kingdom)

· Pallas Gesellschaft fuer Parallele Anwendungen und Systeme mbh (Germany)

· Uniwersytet Warszawski (Poland)

The project is structured into five work packages:

· Grid Standards; 

· Grid Interoperability Software; 

· Inter-grid Applications; 

· Information Dissemination; 

· Project Management. 

Information dissemination: The project will maintain extensive web presence and liaise with Grid projects to create awareness, co-operation, and take-up of results. All project partners will present GRIP to international conferences, exhibitions, user groups meetings and through theirs respective customer base. 

Project management: The day-to-day management of the project is performed, tracking of progress and consumed resources along established EC rules. 

2.16.3. GRIP applications

Being an interoperability project, GRIP is not developing any applications of its own. Instead, it aims to integrate systems being developed within other Grid projects, and hence is more middleware-oriented.

2.16.4. Basic GRIP technologies

GRIP will work with the Global Grid Forum (GGF) to define standards, protocols, and interfaces to contribute European research results to the standards process and lead where possible. Of direct importance to the project are information services, resources management, security, applications, computing environments, and grid architectures.

Grid Interoperability Software: Based on the existing implementations of UNICORE and Globus an initial interoperability layer will be developed that will map the two grids. The enhancements to UNICORE will be carried out by Pallas and UoM. Work on Globus will be done jointly by the developers at ANL and FZJ. The software will be tested using the already existing infrastructure of UNICORE and Globus. A final optimised version based on GGF standards will be developed in the second year. An inter-grid resource broker will be developed by UoM. 

Inter-grid Applications: Wrappers will be developed which will allow execution of existing bio-molecular applications in grids without code modifications. Porting of RLM for weather prediction onto UNICORE and Globus will be realised with focus on performance and authenticated access to existing global weather models and data of commercial value. 

2.16.5. Current state of project

The GRIP project is scheduled for 24 months (January 2002 - December 2003). Project management is currently interested in hearing of the experiences of other EU projects developing basic Grid architecture and feeding this into the relevant GGF groups. GRIP is also working in the Applications RG alongside projects such as GridLab. An early fruit of the interoperability work, is that jobs launched on UNICORE can run on resources controlled by Globus and UNICORE and Globus generated certificates can interoperate. This was proved by interoperability of certificates from the EuroGrid CA (Certificate Authority) and the UK e-Science CA demonstrated by a team at the University of Manchester.

2.17. MammoGrid

Full name: MammoGrid

IST code: IST-2001-37614

Website: none so far
2.17.1. General information

The MammoGrid project aims to develop and utilize a European distributed database of mammograms to investigate effective methods of co-working between European healthcare professionals in the field of breast cancer screening. It will develop Grid-based methods for sharing and managing mammographic images and related data between countries.

2.17.2. MammoGrid organizationally

The project is led by a French consultancy, VIT@MIB, which specializes in coordinating European funded research projects on information technologies and multimedia applications in medicine and biology. There are 8 project collaborators: University of West England (UWE), the European Organization for Nuclear Research (CERN), Mirada Solutions (a UK leader in applications for mammography image analysis), the Universities of Oxford, Pisa (Italy), Sassari (Italy), Cambridge (Addenbrookes Hospital) and the University Hospital of Udine (Italy).

2.17.3. MammoGrid applications

The major aims of this project are:

· Definition of the requirements of the end-user physicians and radiographers.

· Definition of the software and hardware requirements and developing the database architecture that is needed for Grid-compliant software.

· Medium term benefits of the project should include better European standardisation and quality control of breast cancer screening and a more equal distribution of its benefits in EU member states. 

· Longer term, the potential results of this research could benefit a range of other health screening and healthcare applications.

2.17.4. Basic MammoGrid technologies

No public releases available so far.

2.17.5. Current state of project

The MammoGrid Project is scheduled to run over three full years (September 2002 - August 2005). As of October 2002, the Project is in its 2nd month.

2.18. MOSES
Full name: Modular and Scalable Environment for the Semantic Web (MOSES)

IST code: IST-2001-37244

Website: none so far
2.18.1. General information

No public releases available so far.

2.18.2. MOSES organizationally

The coordinator of the project is the Finsa Consulting Societa. Other partners are as follows:

· Center for Sprogteknologi (Denmark)

· Universita degli Studi Roma Tre (Italy)

· Koebenhavns Universitet (Denmark)

· Universita' degli Studi di Roma "tor Vergata" (Italy)

· Parabot Services B.V. (The Netherlands)

· Mondeca (France)

2.18.3. MOSES applications

No public releases available so far.
2.18.4. Basic MOSES technologies

No public releases available so far.
2.18.5. Current state of project

The Moses Project is scheduled for 30 months (September 2002 - February 2005).
2.19. OpenMolGrid
Full name: OpenMolGrid

IST code: IST-2001-37238

Website: none so far
2.19.1. General information

The main objective of the OpenMolGRID project is to provide a unified and extensible information-rich environment for solving molecular design/engineering tasks relevant to chemistry, pharmacy and life sciences. This will be achieved by extending the currently used local approach to the global dimension by building the OpenMolGRID environment on top of the Grid infrastructure provided by the EuroGrid project. The system will provide seamless integration of existing, widely accepted, relevant computing tools and data sources. The OpenMolGRID system will comprise a set of application-oriented tools that are built on core Grid services and functions provided by the EuroGrid infrastructure. The system will target both academic and commercial end-users (especially chemical and pharmaceutical industry).

2.19.2. OpenMolGrid organizationally

The project coordinator is the University of Tartu (Estonia). Other project partners are as follows:

· Istituto di Ricerche Farmacologiche "Mario Negri" (Italy)

· Comgenex Kutato-Fejlesztoe Reszvenytarsasag (Hungary)

· University of Ulster (United Kingdom)

· Forschingszentrum Juelich GmbH (Germany)

2.19.3. OpenMolGrid applications

No public releases available so far.
2.19.4. Basic OpenMolGrid technologies

OpenMolGrid will base on the infrastructure developed within the EuroGrid project. 

2.19.5. Current state of project

The OpenMolGrid project is scheduled to run from September 2002 to August 2004. Since the project is still in its kickoff phase, very little information is available as of October 2002. The main partners are still in the process of hiring specialists for the project. 

2.20. SeLeNe

Full name: Self-Learning Networks (SeLeNe)

IST code: not an IST project

Website: none so far
2.20.1. General information

SeLeNe is a one-year research project funded by EU FP5. The project is conducting a study into the technical feasibility of using Semantic Web technology for dynamically integrating metadata from heterogeneous and autonomous educational resources, and for creating personalized views over this Knowledge Grid.
2.20.2. SeLeNe organizationally

The coordinator of the project is the School of Computer Science and Information Systems, Birkbeck College, University of London (UK). Other partners are as follows:

· School of Mathematics, Science and Technology, Institute of Education, University of London (UK)

· Foundation for Research and Technology (Greece)

· Laboratoire de Recherche en Informatique, Universite Paris-Sud (France)

· Department of Computer Science, University of Cyprus (Cyprus)

2.20.3. SeLeNe applications

SeLeNe has 4 main objectives, each of which is being addressed by one workpackage: 

· To conduct a study of on-line educational resources and metadata. 

· To identify technologies for managing distributed, evolving RDF description bases. 

· To identify technologies for syndication and personalisation of educational resources, including: automatic semantic reconciliation and integration of heterogeneous educational metadata, structured querying, definition of user views, and change propagation from source learning objects to derived learning objects. 

· To design the system architecture of a Self e-Learning Network.

2.20.4. Basic SeLeNe technologies

The following list presents the novel features of SeLeNe:

· semantic reconciliation and integration of existing educational metadata standards, 

· use of this schema information to support automatic generation of metadata from learning resources, 

· reformulation of unstructured queries into structured queries, 

· change propagation from source learning objects to derived learning objects. 

2.20.5. Current state of project

The project is scheduled for one year (November 2002 - October 2003). No public releases are available so far.
