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1 Project Summary

Project Abstract

The DATAGRID project will develop, implement and exploit a large-scale data and CPU-oriented computational GRID. This will allow distributed data and CPU intensive scientific computing models, drawn from three scientific disciplines, to be demonstrated on a geographically distributed testbed. The project will develop the necessary middleware software, in collaboration with some of the leading centres of competence in GRID technology, leveraging practice and experience from previous and current GRID initiatives in Europe and elsewhere. The project will complement, and help to coordinate at a European level, several on-going national GRID projects. The testbed will use advanced research networking infrastructure provided by another Research Network initiative. The project will extend the state of the art in international, large-scale data-intensive grid computing, providing a solid base of knowledge and experience for exploitation by European industry.

Objectives

The objective of this project is to enable next generation scientific exploration, which requires intensive computation and analysis of shared large-scaled databases, from hundreds of TeraBytes to PetaBytes, across widely distributed scientific communities. We see these requirements emerging in many scientific disciplines, including physics, biology, and earth sciences. Such sharing is made complicated by the distributed nature of the resources to be used, the distributed nature of the communities, the size of the databases and the limited network bandwidth available. To address these problems we propose to build on emerging computational GRID technologies to establish a research Network that will enable the development of the technology components essential for the implementation of a new world-wide Data and computational GRID on a scale not previously attempted.

Description of the Work

The structure of the programme of work is as follows:

· WP1 Grid workload Management, WP2 Grid Data Management, WP3 Grid monitoring Services, WP4 Fabric Management and WP5 Mass Storage Management will define parts of the Grid middleware. Each of these can be viewed as a project itself.

· WP6 Integration Testbed - Production Quality International Infrastructure is central to the success of the project. It is this workpackage that will collate all of the developments from the technological workpackages (WPs 1 - 5) and integrate into successive software releases. It will also gather and transmit all feedback from the end -to-end application experiments back to the developers thus linking development, testing, and user experiences.

· WP7 Network Services will provide testbed and application workpackages with the necessary infrastructure to enable end-to-end application experiments to be undertaken on the forthcoming European Gigabit/s networks.

· WP8 High Energy Physics Applications, WP9 Earth Observation Science Application, and WP10 Biology Science Applications will provide and operate the end-to-end application experiments, which test and feedback their experiences through the testbed workpackages to the middleware development workpackages.

· WP11 Information Dissemination and Exploitation and WP12 Project Management will ensure the active dissemination and results of the project and its professional management.

Each of the development workpackages will start with a user requirement-gathering phase, followed by an initial development phase before delivering early prototypes to the testbed workpackage. Following the delivery of these prototypes a testing and refinement phase will continue for each component to the end of the project.

2 Project Objectives

The objective of this project is to enable next generation scientific exploration that requires intensive computation and analysis of shared large-scale databases, from hundreds of TeraBytes to PetaBytes, across widely distributed scientific communities. We see these requirements emerging in many scientific disciplines, including physics, biology, and earth sciences. Such sharing is made complicated by the distributed nature of the resources to be used, the distributed nature of the communities, the size of the databases and the limited network bandwidth available.  To address these problems we will build on emerging computational GRID technologies to:

· establish a Research Network that will enable the development of the technology components essential for the implementation of a new world-wide Data GRID on a scale not previously attempted;

· demonstrate the effectiveness of this new technology through the large-scale deployment of end-to-end application experiments involving real users;

· demonstrate the ability to build, connect and effectively manage large general-purpose, data intensive computer clusters constructed from low-cost commodity components.

These goals are ambitious. However, by leveraging recent research results from and collaborating with other related Grid activities throughout the world, this project can focus on developments in the areas most affected by data organisation and management.
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The figure shows the overall structure of the project. The three major thrusts of this activity are: computing fabric management, including network infrastructure, local computing fabric (cluster) management, and mass storage management; data grid services to provide workload scheduling, data movement, and GRID-level monitoring services; technology demonstration and evaluation using scientific applications in three major disciplines.

2.1 Computational & Data GRID Management Middleware

Many of the partners are engaged in a branch of scientific research that requires access to large shared databases – tens of TeraBytes today, and many PetaBytes by the middle of the decade. The computational capacity available is installed in different geographic locations. At present this is exploited in a static fashion: subsets of the data are available at specific sites and the data analysis work is performed at sites according to data availability. The desirable data access pattern is a function of the changing scientific interest and is therefore in general unpredictable, making static load balancing difficult. While this environment can be used where there are relatively small amounts of data, which can therefore be replicated at the different sites, it generally results in the centralisation of computing resources. The requirements of this community in five years are sufficiently large that centralisation of resources will not be possible, and it will be necessary to exploit national and regional computing facilities.

Basic technology for the exploitation of computational GRIDs has been developed in recent years [references 4 to 6]. The objectives of the Data Grid middleware work packages (WP1, WP2, WP3) are to provide support for the automated distribution, access and processing of data across different nodes of the GRID according to the dynamic usage patterns, and taking account of cost, performance and load distribution factors. To this end existing GRID technologies will be selected and integrated, and, where necessary, new techniques and software tools will be developed. A common goal is scalability - to handle tens of sites, tens of thousands of independent computational resources (processors), and millions of files.

WP1 deals with workload scheduling and has the goal of defining and implementing an architecture for distributed scheduling and resource management. This includes developing strategies for job decomposition and optimising the choice of execution location for tasks based on the availability of data, computation and network resources. 

In an increasing number of scientific and commercial disciplines, large databases are emerging as important community resources. WP2 deals with the management of the data, and has objectives of implementing and comparing different distributed data management approaches including caching, file replication and file migration. Such middleware is critical for the success of heterogeneous data GRIDs, since they rely on efficient, uniform and transparent access methods. Issues to be tackled include: the management of a universal name space; efficient data transfer between sites; synchronisation of remote copies; wide-area data access/caching; interfacing to mass storage management systems (see below).

WP3 will specify, develop, integrate and test tools and infrastructure to enable end-user and administrator access to status and error information in a GRID environment. This will permit both job performance optimisation as well as allowing for problem tracing and is crucial to facilitating high performance GRID computing. Localised monitoring mechanisms will be developed to collect information with minimal overhead and to “publish” the availability of this in a suitable directory service. The monitoring architecture will be designed for scalability. The problem of providing diagnostic data dealing with non-repeatable situations will be addressed.

2.2 Fabric Management

Several of the partners have acquired substantial experience in building and managing large data-intensive computing clusters over more than ten years, including experience gained in a previous EC-funded project [references 1 to 3]. These clusters were originally based on scientific workstations using RISC technology interconnected with specialised high performance networks, but PCs and standard commodity networking now provide the bulk of the capacity. Low hardware cost levels for such components enable much larger systems to be built, but current systems management techniques do not scale.

The objective of the fabric management work package (WP4) is to develop new automated system management techniques that will enable the deployment of very large computing fabrics constructed from mass market components with reduced system administration and operation costs. The fabric must support an evolutionary model that allows the addition and replacement of components, and the introduction of new technologies, while maintaining service. The fabric management must be demonstrated in the project in production use on several thousand processors, and be able to scale to tens of thousands of processors.

2.3 Mass Storage

The requirement to manage many PetaBytes of data implies that tertiary storage must be integrated into the framework through a mass storage management system (MSMS). The different partners use several different MSMSs, including one developed by a recent EU funded project [reference 7]. These systems must be integrated with the GRID management facilities, and must present a common API to the application programs to enable identical jobs to be scheduled at different sites. 

WP5 has two objectives: define a common user API and data export/import interfaces to all different existing local mass storage management systems used by the project partners; support the Data GRID data management system by using these interfaces and through relevant information publication.

2.4 Testbed

WP 6 (Testbed) and WP7 (Network) have the objectives of planning, organising and operating a testbed for the applications used to demonstrate and test the data and computing intensive Grid in production quality operation over high performance networks. WP6 will integrate successive releases of the software packages and make these available for installation at the different testbed sites. It will also plan and implement a series of progressively larger and more demanding demonstrations. WP7 deals with network aspects of the project. The present project does not itself provide the network service, which will be provided by another project. WP7’s objective is to provide the GRID network management, ensuring the agreed quality of service, and providing information on network performance and reliability.

2.5 Applications

Three application areas are represented in the project: High-Energy Physics (WP8), Earth Observation (WP9) and Biology (WP10). These communities have the common general objectives of sharing information and databases throughout their communities distributed across Europe, and further afield, while improving the efficiency and speed of their data analysis by integrating the processing power and data storage systems available at these widely separated sites. The three sciences have complementary applications in terms of demonstrating that the Data Grid can provide a range of flexible solutions and a general-purpose computing environment. 

High-Energy Physics (HEP) is organised as large collaborations – 1,600 or more researchers all analysing the same data. The basic data is generated at a single location (CERN, where the accelerator is located) but the sheer computational capacity required to analyse it implies that the analysis must be performed at geographically distributed centres [reference 8]. The objective is to demonstrate the feasibility of the Data GRID technology to implement and operate effectively an integrated service in the internationally distributed environment.

The Earth Observation community collects data at distributed stations and maintains databases at different locations. The objective is to provide an effective way to access and use these large distributed archives as a unique facility.

Molecular biology and genetics research use a large number of independent databases, and there are a number of national projects to integrate access to these [reference 9]. The objective of WP10 is to prepare for the interconnection of these national testbeds through use of the Data GRID.

2.6 Information Dissemination and Exploitation

The high degree of innovation of the Grid computing paradigm will require a strong action for the dissemination of the information concerning the potential benefits and the achievements of the project. Activities will be based on advanced web-based environments supporting a “just-in-time” information diffusion in the various nations involved in the project. 

Annual Conferences presenting the achievements of the project will be organized jointly with the Annual IST Conference organized by the European Commission Information Society Directorate-General.

The results of the project are of industrial relevance and will have a strong impact on various research communities: an Industrial and Research Forum will be organized. 

 Close relations with related European and International GRID projects will be organized in order to establish common areas for collaboration. 

Moreover the project management activities will be supported by the same web-based environment used for the information dissemination in order to improve the interactions between the project participants and the external interested communities worldwide.
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4 Contribution to programme/key action objectives

This project directly addresses the objectives of Key Action VII.1.2 RN2: End-to-End Application Experiments. As described in the previous section the project will develop middleware software that will enable the creation of a data intensive GRID that will be demonstrated and tested in a real environment. The proposed end-to-end experiments are large scale and will involve large numbers of distributed users with challenging but similar problems that must be solved within the next three to five years.

A key objective of this action line is to bring together the many national initiatives in the area of world-class research network infrastructure to sustain European co-operation and cohesion and to foster European competitiveness. The work proposed by this project will build on the many national initiatives in the area of GRID based data intensive computing and, through linking them in this project, ensure their results are applicable to Europe as a whole. Additionally, this project will ensure that separate national initiatives complement each other and that the work benefits all of the European Union.

The IST Workprogramme 2000 contains the following vision statement:

"Start creating the ambient intelligence landscape for seamless delivery of services and applications in Europe relying also upon test-beds and open source software, develop user-friendliness, and develop and converge the networking infrastructure in Europe to world-class".

Computational, data-intensive and information GRIDs will profoundly change the way Europe’s Citizens live and work. The research being undertaken now in both Europe and the US is the forerunner to the general availability of GRIDs in the workplace and home. It is vital that Europe take a leadership role in this development. GRIDs represent the next stage of convergence – a central theme of Framework 5. The WWW, developed in Europe in the early 1990’s, can now be seen as a stepping-stone on the way to true convergence of computing, data, and information provision.

This project is well suited to address the specific goals set for Key Action VII.2.2 RN2. In particular:

· Support large-scale experimentation with middleware and end-to-end applications – the project will develop the middleware required to experiment with large-scale distributed data intensive applications.

· Involvement of real users – a number of experiments from three separate scientific disciplines with very advanced requirements will be undertaken. These form a vital component of the project by feeding information and experience back to the developers.

· Next generation networking – the project will make use of the latest networking advances – in particular multi-Gbit/s connectivity and virtual private networks (VPNs). The use of this technology is required to meet the challenges presented by the end-user application requirements.

The main research community that participates in this project has a very challenging objective to make use of the first early implementations of the middleware to manage both computing resources and large amounts of data on a world-wide highly distributed computing fabric within the next five years.

The industrial partners who are directly involved and involved through the proposed Industry & Research Forum have long-term experience of both developing and using leading edge software and networking. The involvement of industry, a key objective of the IST Programme, will be vital to ensure the wide applicability of the results of the project to the European research community, industry, commerce and the European citizen.

In addition to the partnership described above, the project has active contacts and good relations with the major US centres for GRID technology development and research. The proposers understand the importance of fostering good working relations with these other efforts, thereby ensuring the relevance of the work undertaken in Europe and ensuring its global applicability. Only in this way will the development of the GRID middleware in Europe and the US become the de-facto worldwide standards for GRID based computing. The project has already established membership of both the European and US GRID Forums.

The project proposes to make the software results freely available to the large GRID worldwide community while keeping control of the evolution of the specifications and requirements. The Internet community has already adopted a similar model very successfully.

In summary, the project directly contributes to the IST Programme objectives – in particular convergence – and the specific Key Action objectives of supporting large-scale experimentation with middleware and end-to-end applications with real users and next generation networking.

5 Innovation

The primary innovation of this project will be a novel environment to support globally distributed scientific exploration involving multi-PetaByte datasets. The project will devise and develop Data GRID middleware solutions and testbeds capable of scaling to handle many PetaBytes of distributed data, tens of thousands of resources (processors, disks, ..), and thousands of simultaneous users. The scale of the problem and the distribution of the resources and user community preclude straightforward replication of the data at different sites, while the aim of providing a general purpose application environment precludes distributing the data using static policies. 

We will achieve this advanced innovative environment by combining and extending newly emerging GRID technologies to manage large distributed datasets in addition to computational elements. A consequence of this project will be the emergence of fundamental new modes of scientific exploration, as access to fundamental scientific data is no longer constrained to the producer of that data. While the project focuses on scientific applications, issues of sharing data are germane to many applications and thus the project has a potential impact on future industrial and commercial activities.

5.1 Introduction

Substantial investment in R&D has been made over the past decade in two areas of prime importance for high performance computing: meta-computing, and component-based clusters. The first of these has its roots firmly in the supercomputing environment where there is typically a single large application with a somewhat fixed parallelisation scheme (fine- or coarse-grained parallelism). The fundamental goal of the meta-computing work has been to provide a mechanism whereby the single large application can execute on a single virtual computer composed of a number of physical supercomputers installed at separate geographic locations. The motivation is that supercomputers are expensive and therefore rare. The maturing work on meta-computing has recently been re-cast in more general terms as the basis of a Computational GRID that will enable a distributed computing infrastructure to be presented as a pervasive, dependable and consistent facility offering unprecedented opportunities for new applications. This vision is thoroughly described in a recent book by Ian Foster and Carl Kesselman [reference 10], which also gives a good summary of the state of the art of meta-computing.

The second area of development that has had a profound effect on large-scale computing is component-based clusters. These are loosely-coupled clusters of computers that can support heterogeneous architectures, a range of network interconnections, a flexible distributed data architecture, and in general provide a (local) infrastructure that can be evolved progressively and seamlessly to accommodate increasing capacity requirements and absorb new technologies. A very early European example is described in [reference 1]. Such developments have been targeted at high-throughput rather than high-performance computing. In other words they are appropriate for embarrassingly parallel applications that can be decomposed to any convenient level of parallel granularity, with the component tasks executing essentially independently. This approach has been used successfully for applications requiring access to very large data collections [reference 11]. The flexibility of the approach has made possible the rapid incorporation of very low cost processing and data storage components developed for the personal computer market [reference 12].

Recent advances in various scientific communities provide a fertile basis for this work. Distributed database research deals with update synchronisation of single transactions on replicas [reference 13]. In [reference 14] Internet specific protocols and worldwide load balancing are discussed. The Globus toolkit [reference 4] provides some of the tools for the construction of computational GRIDS, but this work has concentrated on the problems of parallel computation-intensive applications, not the dynamic management of large distributed databases. In [reference 15] a design is proposed that extends computational GRIDs to basic data-intensive GRIDs. In [reference 16] tertiary storage and cache management are addressed. Our infrastructure will be based on existing frameworks developed by previous and ongoing GRID-related projects, and developed in close collaboration with them. In particular the present project will collaborate directly with key members of the Globus project and with the GriPhyN project that has recently been proposed for funding by the United States National Science Foundation [reference 17]. It is expected that a collaboration agreement will be reached with Globus to provide support for key components of the Globus toolkit, and to provide necessary enhancements to deal with scaling and performance issues. The Data GRID project will not itself develop the basic GRID middleware components supporting authentication, information publishing and resource allocation.

GriPhyN will tackle a similar problem area to that of the current project but over a longer period and with more emphasis on computer science research. The present project has a computer engineering bias focusing on the rapid development of testbeds, trans-national data distribution using a state of the art research network, the demonstration of practical real-life applications, and production quality operation. 

5.2 Data Management

The project will develop and demonstrate the necessary middleware to permit the secure access of massive amounts of data in a universal global name space, to move and replicate data at high speed from one geographical site to another, and to manage the synchronisation of remote data copies. Novel software will be developed such that strategies for automated wide-area data caching and distribution will adapt according to dynamic usage patterns.  In collaboration with WP5, it will be necessary to develop a generic interface to the different mass storage management systems in use at different sites, in order to enable seamless and efficient integration of distributed storage resources. Several important performance and reliability issues associated with the use of tertiary storage will be addressed. 

5.3 Workload Scheduling and Management

The innovative issues to be tackled by the workload management section of the project result from the following factors: the dynamic relocation of data, the very large numbers of schedulable components in the system (computers and files), the large number of simultaneous users submitting work to the system, and the different access policies applied at different sites and in different countries.

Workload management must develop strategies for planning job decomposition and task distribution based on knowledge of the availability and proximity of computational capacity and the required data. Job description languages based on previous work will be extended as necessary to express data dependencies. In the general case it will be necessary to compare different decomposition and allocation strategies to take account of the availability of the data in more than one location (either in the form of replicas, or in the data cache), and the commitment level of the computational capacity at the different sites. This involves making relative cost estimates that may be complicated by the need to take account of factors like potential execution delays (e.g. the time a task spends queuing in an over-committed system), the generation of new cache copies at under-committed sites, and the potential delays incurred by data migration between secondary and tertiary storage.

Important innovations of this project are the development of mechanisms for quantifying the access cost factors associated with data location, and the use of these factors in resource optimisation.

The general-purpose nature of the GRID implies an unpredictable, chaotic workload generated by relatively large numbers (thousands) of independent users – again in contrast to the supercomputing environments that have been the target of most previous meta-computing projects.

The complications of dealing with the inhomogeneous resources of the general-purpose data-intensive Grid will require new approaches to co-allocation and advance reservation, and to recovery strategies in the event of failures of components.

5.4 Grid Monitoring Services

The results of this work-package will enable monitoring of the use of geographically distributed resources on a scale and with a transparency not previously available. It will be possible to assess the interplay between computer fabrics, networking and mass storage in supporting the execution of end-user GRID applications to a level of detail beyond that currently possible in highly distributed environments.

New instrumentation APIs will be defined to provide data on the performance and status of computing fabrics, networks and mass storage. These will be supported by new local monitoring tools developed to provide appropriate levels of detail on performance and availability to support workload and data management scheduling strategies, and also to enable the study of individual application performance. The highly distributed nature and large scale of the proposed GRID will require the development of new methods for short and long term storage of monitoring information to enable both archiving and near real-time analysis functions, and the development of new effective means of visual presentation of the multivariate data. 

5.5 Local Fabric Management

The GRID issues for the local fabric management are related to the support of information publication concerning resource availability and performance, and the mapping of authentication and resource allocation mechanisms to the local environment. Innovative work will be required, as indicated above, due to the scale and general-purpose nature of the environment. The majority of the innovative work will be due to the need to provide flexible and resilient management of a very large local fabric. The existence of the GRID adds a new level of complexity to dynamic configuration changes and error recovery strategies, requiring pre-determined policies and full automation. The GRID must operate in a self-describing way, using scheduling algorithms that adapt to the availability of resources and current performance characteristics. Comparable strategies will be developed for the management of the local computing fabrics. However, these strategies cannot simply be copied from previous GRID-related work as they have very different scaling characteristics and timing constraints. The local fabric must deal with tens of thousands of components. The existing GRID technologies deal with a structured environment consisting of a relatively small number of nodes (geographical locations) each of which is described in terms that aggregate the definition and status of the local resources into a restricted number of parameters. The approach to the management of the local fabric will have more in common with industrial control systems than traditional computer system management systems. The latter do not scale to very large configurations and the fault-tolerant techniques in general use imply substantial investments in redundant hardware. The innovative approach to be used in this project (self-healing) is to develop algorithms that will enable faults to be detected and isolated, automatically reconfiguring the fabric and re-running the tasks. Similarly new and updated components will announce themselves to the system and be incorporated automatically into the fabric.

Since to our knowledge, no currently available management tools encompass the integrated environment being sought in this proposal, most of tools will be developed as Open Source by the work package.  However there is much interest in Industry in such automation tools, and we will seek to collaborate wherever possible, as well as to contribute to related developments in the Grid Fora and Globus communities.

5.6 Mass Storage Management

Particle Physics has decades of experience of large-scale data handling. Typically this has involved shipping data on magnetic tapes between countries although recently significant volumes are transferred by the Internet. All of the partners (except CERN) have experience of handling data from several different accelerator centres and the incompatibilities that this entails. This task proposes to introduce standards for handling LHC data that, if successful, should be adopted by others in the field. Since many of the partners run multi-disciplinary data centres, the benefits should be available to other fields who deal with large-scale data processing.  

The Mass Storage Management work-package is present to ensure the development of a uniform interface to the very different systems used at different sites, to provide interchange of data and meta-data between sites, and to develop appropriate resource allocation and information publishing functions to support the GRID. The implications of mass storage performance issues on the data and workload scheduling areas have been dealt with above. 

This workpackage will survey existing software and standards and adapt them to these purposes. If nothing suitable is found after the review (Task 5.1) then software will be developed from scratch.

5.7 The Testbed, Network & Applications

The fundamental goal is to demonstrate that we can build very large clusters from inexpensive mass market components and integrate these clusters into a coherent data intensive GRID. This approach towards commodity-based solutions has been successfully applied by most of the partners over the past ten years. Anticipating and fostering the move to Linux and PCs, these have now been successfully integrated into the production environments of the partners. Also the community to which several of the partners belong, High-Energy Physics, has a long experience of exploiting leading edge high bandwidth research networking. 

The project will place a major emphasis on providing production quality testbeds, using real-world applications with real data drawn primarily from two scientific areas – high-energy physics and earth observation. These areas offer complementary data models that allow the demonstration of different aspects of the Data GRID. The High-Energy Physics model is characterised by the generalised dynamic distribution of data across the GRID including replica and cache management. In contrast, earth observation applications will demonstrate uniform access to large distributed and multi-format databases. Moreover the GRID view in the EO environment will change the approach to application infrastructure implementation where actually every application has its own dedicated hardware and archive. In the EO GRID-aware infrastructure multiple application are expected to share computational power and be unaware of data location. Large computational power and high throughput connectivity will also encourage the introduction of collaborative environment solutions in the EO science environment. Approach not yet really considereded.

The extension of the project to include biological sciences is motivated by the opportunity that the Data GRID offers as a catalyst for cross-border integration of national testbeds and databases used by the biological sciences. Technical requirements that will have to be met for these applications include support for updating of databases, and strict security for data arising from the commercial interests present in the area of biological sciences.

By ensuring a number of different types of GRID user are represented in the tests, the solution will be considerably more general and have much wider applicability.

In addition to providing a demonstration environment, the testbed must be operated as a production facility for real applications with real data. This is the only way to ensure that the output of the R&D programme in terms of models, principles and software fulfils the basic requirements for performance and reliability and has practical application to real-world computing.

6 Community added value and contribution to EU policies

In the 1999 ETAN Report “Transforming European Science through ICT: Challenges and Opportunities of the Digital Age” it is persuasively argued that “there are legitimate expectations that the science community will play a primary role in developing Europe as one of the leading knowledge-based societies at world level”. This project will enable European science and industry to participate in the development of the technologies of what we will all refer to in five years as “the GRID”. This section discusses why it is vital this work is funded at a European level, the added value that funding will create, and the contribution to EU policies, in particular standardisation, the work will make.

6.1 European dimension

The development of the technologies that will enable the GRID is already a global activity. At present much of this work is taking place in the USA. It is vital that Europe also takes a lead in these developments – without a central role in this area, Europe faces being left behind and being forced to play “catch-up”. Moreover, if Europe does not play a leading role in the definition of what the GRID is, it is highly likely the resulting system will not properly meet the needs of European science and industry. The result of this is likely to put us at an immediate and long-term disadvantage to those who have been instrumental in its development.

It should never be forgotten, but is regularly, that the World Wide Web was invented at CERN in the early 1990’s. No one could have predicted the impact of this work that has truly enabled a global revolution. The co-ordinating partner of this proposal is again CERN.

6.2 European added value

CERN, based in Geneva, is the world’s single most important example of how bringing together the people, the technologies, and the money from a large number of nation states enables scientific and technological advancements to be made which would simply not be possible in a national context. Indeed, in respect of the Large Hadron Collider particle accelerator that is currently under construction, this model of operation and value has been recognised by both the USA and Japan who are now both partners in the project.

While CERN is the co-ordinating partner of this project, the other partners come from throughout the European Union. In many cases national funding provisions are either in place, or being distributed to researchers at this moment in time. None of these national funding efforts is large enough to significantly solve the challenges the GRID presents. However, the funding of a project which brings together each of these national efforts, guides them to ensure relevance, manages their work to ensure minimal duplication of effort, and provides a central focus for discussion and debate must be seen as a European priority.

This consortium, bringing together as it is does national talent from across Europe from a wide variety of computational and scientific domains, is the strongest collection of European talent in the field available today and it is vital that this opportunity is recognised by the European Commission.

6.3 Contribution to EU policies

In the same way that the WWW has come to be seen as underpinning much of the convergence of the Information Society technologies and markets, the GRID will come to be seen as underpinning all of our information needs.

In Work Programme 2000 seven policy priorities are listed – the development of the GRID will impact on each of them: 

1. To improve natural and personalised interactions with IST applications and services – the GRID will become a single point of access to IST applications and services.

2. To foster the development and convergence of networking infrastructures and architectures – the GRID will accelerate this convergence.

3. To develop embedded technologies and their integration into the service infrastructure – the GRID will hide the complexity of service provision by embedding it into the network infrastructure.

4. To reconsider service provisioning in the context of anywhere/anytime access – the GRID will provide information and computation on demand globally.

5. To improve the openness of software and systems – the GRID development is all based on open software standards and non-proprietary solutions.

6. To improve the tools and methodologies that enable creativity – the GRID will link together tools and methodologies globally making them available to enable creativity wherever the user is.

7. To emphasise trust and confidence – much of the current GRID work is focussed in this area at present.

In the long term plugging into the GRID will become as normal as turning a light on. We will use and buy GRID services in much the same way we buy telephone services or banking services now. For instance, our home GRID supplier may supply us with banking services, home office services, and entertainment services. In the workplace, we may require data backup services, modelling and simulations services, and finance services. All of these will be available somewhere on the GRID. It is vital that Europe therefore takes a leading role in the emergence of the GRID technologies so that as these services become available, European business is ready and able to offer them.

Standards are therefore of vital importance. This project will work to set both European and global standards. It will link into those standards bodies in both Europe and the USA that are currently debating middleware and GRID issues and ensure European interests are properly addressed. In particular it will foster a close working relationship with the Internet Engineering Task Force (IETF) to ensure any protocol enhancements and middle ware developments are properly debated, tested and implemented.

In summary, the European dimension, added value, and contribution to policies coming from this project are large and well founded. It is vital for Europe’s future position within the global information economy that this project is successful.

7 Contribution to Community social objectives

It has often been said recently that the GRID will be the Internet revolution of the future in that it will bring to ordinary people easy access to unlimited computing and data management power. The analogy with the social revolution/evolution induced by the development of the electrical power grid in the USA, as is very well explained in the article by Larry Smarr in the book  “The GRID”, is a very appropriate one. Ordinary people will no longer need to upgrade expensive home PCs every six months and the latest version of the associated commodity software. They will simply tap into the computation and information power of the GRID and pay for what they need and consume.

This is the rationale behind why this new kind of computing is often called “metered computing”.

The resulting impact on the quality of life, access to higher levels of education and potential new opportunities for jobs will be immense.

This project will substantially contribute to this revolution which is already underway. Involving European scientists and computer experts at the heart of the world-wide GRID development will keep Europe at the forefront of the development of the enabling technologies of the Information Society.

The most respected authorities in the GRID domain have often stated that High Energy Physics (HEP) is a GRID application “par excellence”. The computing model, which the GRID will demonstrate for HEP applications, will become a reference for other sciences and industrial applications.

At its most fundamental, the GRID will allow access to computing and data resources from anywhere, at any time, by anyone with a right to access these resources. This will cause fundamental changes to the way traditionally small, remote, non-high tech settlements will work. For example small factories will have access to the same high performance work scheduling and CAD tools used by large factories in more densely populated areas allowing the small factories to maintain and increase their competitiveness. This will enhance the quality of life in small towns by slowing the devastating tendency to move all industry and high skilled workforces close to large industrial cities.

Thanks to the underlying high performance network fabric, geographical distance between customers and providers of computer services will be removed. Even the most remote places in less developed areas of Europe will have equal access to the most powerful computer facilities in the world and to an almost infinite repository of computer based knowledge.

This project differs from previous GRID projects in its focus on the management of very large amounts of data (of the order of many Petabyes). It will offer European industry with an ideal computing environment, where they will be able to get the same kind of support as in the most high-tech places in the world.

This project will also address the ethical aspect of promoting high level of education and integration of many different countries from EU and Eastern European areas. As part of its dissemination activity a network of active and interested institutes will be grouped in a so-called Industry and Research Forum. In particular it will bring together researchers in different disciplines (Earth Observation, Biology, Physics, and Computer Science) from many EU member states, European Industry and countries such as USA, Japan, Russia, Hungary, Poland, Czech Republic, and Israel.

The establishment of a successful GRID infrastructure in Europe to which this project will contribute will employ the talents of many of Europe’s finest scientists and software engineers. Moreover, by placing Europe at the heart of GRID development it will constitute an attraction for the smartest young brains from Europe.

In summary, the development of the GRID will have a profound effect on the way Europe and the world’s citizens live, work and play.

8 Economic development and S&T prospects

8.1 Introduction

Objectives and goals

The DataGRID project will develop and build a geographically distributed computing system, integrating large-scale data and computational resources.

The system will provide:

· an application interface to enable the coherent exploitation of heterogeneous computing resources;

· flexible data management, access and control;

· secure access to data;

· support for multiple local-site management policies.

The system will be operated as a testbed and demonstrated with applications drawn from three areas of scientific research: High Energy Physics, earth observation, biology. The first two of these will also show the capabilities of the testbed in production mode using real data and applications.

The DataGRID project builds on recent developments in the United States and Europe in meta-computing. This work has largely been concerned with integrating in the wide-area a relatively small number of large super-computers for use by parallel applications. The DataGRID project extends this work into the domain of so-called embarrassingly parallel applications, where large numbers of quasi-independent jobs or tasks may process large amounts of data in parallel.

The new problems to be tackled are data management and scale, while retaining high levels of throughput and reliability. Such applications are able to exploit huge computing clusters built from inexpensive components - with the result that a rapidly growing number of organisations are acquiring computing facilities with very large computational and storage resources. The information stored in these geographically distributed facilities is growing at an unprecedented rate. There is also a rapid growth in the construction of computing warehouses providing co-location facilities and managed Internet services.

Dissemination and Exploitation

The DataGRID project will use scientific applications to show how widely distributed computing and storage facilities can be exploited in a coherent and integrated way. The principle outcome of this work will be to provide experience and tools that can be used by commercial organisations as the basis for building industrial quality products to support and exploit the emerging Internet distributed computing environment. The partners are keenly committed to the widespread dissemination and proactive exploitation of the results of the project. This is evidenced by the comprehensive dissemination and exploitation activities which will be undertaken in Workpackage 11.

Contribution to standards and international fora

Several members of this consortium are already active participants, often at senior management level, of international standardisation bodies and dissemination entities, such as the US GRID Forum and the correspondent European EGRID. The project manager and other senior members of the consortium have been instrumental in driving the above two boards towards a merge in a world-wide structure called GGF (Global GRID Forum). Japan and other countries from the Pacific area will also participate in this effort. The first meeting of GGF will take place in Europe and hosted by a main partner of DataGrid.

The consortium has also established formal collaboration with the GLOBUS development teams in USA (Argonne National Laboratory) and ISI (Informatics Science Institute in California).

The consortium is also planning a close collaboration with other European EU supported Grid project, such as EuroGrid. A number of activities will be undertaken to ensure the wide dissemination and exploitation of the work of the project:

Industry & Research Grid Forum

A Project Forum will be established to disseminate widely the results of the DataGRID project within the industrial and scientific communities. The Forum will meet at least once per year during the lifetime of the project with a programme including:

· review of the technical progress of the middleware components of the project, and the relationship to other GRID technology projects;

· operational status of the testbed, review of performance, reliability and throughput factors;

· status of the scientific applications and the effectiveness with which they can exploit the testbed;

· presentation of potential applications from other scientific and industrial fields;

· discussion of shortcomings and limitations, and proposals for future work.

Already strong interest has been expressed in such a Forum by a number of scientific and industrial organisations.

This Forum will allow a wider participation to the consortium R&D programme while keeping the number of partners and the size of the project at a more reasonable level. It also allow unfunded participation from countries and parties which otherwise will have hard time to join a EU consortium (third countries, undecided national policies, corporate strategies).

A list of participants is provided in Appendix D.

Publications and Conferences

The project will encourage the dissemination of the work performed during the course of the project through publication in technical and scientific journals and presentations at conferences. In particular, as far as WP8 is concerned, there is a large unfunded contribution of physicists who usually present the results of their work to several conferences each year. These include specific High Energy Physics events, but also computing and IT conferences. Also it should not be forgotten that, although the number of High Energy Physicists is not very high worldwide, the CERN experimental programme is extremely pervasive, involving countries in all continents, including South America, East Asia and India.

Coordination of national European Grid initiatives

At least three of the partners - PPARC (UK), INFN (I), CNRS (F) - are engaged in computational and data GRID initiatives supported by national funds. The DataGRID project will play an important role in providing technology to be exploited in these initiatives and in coordinating an international infrastructure to allow the local facilities to be integrated on a European scale.

Open Software

The decision to make the results of the project available as “open software” will be crucial to the successful exploitation of the results. The middleware technology development within the project, including any application specific middleware extensions,  will be done in an open environment - in the sense that the partners will not retain the intellectual property rights. Software will be made available using an open licence such as the "GNU Lesser General Public Licence".. The open approach is necessary for two reasons. Firstly, at this early stage in the development of GRID technology it is important to be able to discuss freely the technical choices and directions within the international scientific community. Secondly, this project is limited to advancing the basic technology and demonstrating the potential of these ideas. The open approach will ensure that the results of the project are freely available for commercial exploitation by other organisations. The industrial partners in this project have all accepted this working scenario and will adapt their business model to it. They will acquire status-of –the-art knowledge that they will be able to leverage to produce and market added value services and products on top of the above open software middleware. 

At the same time using the "lesser" approach of the general public licence will allow to link developed middleware coming form WP1 to WP5, delivered as open software, to already existing and brand new non-public application code (e.g. existing processing methods for Earth Observation applications, which are IPR of scientist and value adding companies, to be integrated in testbeds).

All tools and middleware developed by the project will be released as Open Software. Application specific codes will be released on a case-by-case basis as Open Software.

Testbed

In addition to supporting the programme of the project, the testbed may be made available to third parties for short periods for specific demonstrations related to Data and Computational GRIDs and the exploitation of high performance networks. This could provide a valuable opportunity for commercial and scientific organisations to take advantage of the considerable computing resources that will be coordinated by the Testbed Work Package of the project.

8.2 Specific exploitation and dissemination plans for each Partner

Specific exploitation and dissemination plans are described below for each of the Contractors. 

CERN

Exploitation

CERN is at present building a new accelerator, the Large Hadron Collider (LHC), that will be the most powerful particle physics accelerator ever constructed when it starts operation in 2005. The computing challenges for LHC are:

· the massive computational capacity required for analysis of the data and

· the volume of data to be processed.

The experiments that will be carried out using the LHC are organised as very large collaborations of research physicists and engineers (1,500-2,000 people on an experiment) employed by hundreds of institutes spread across the 20 European member states and the rest of the world. The computing requirements for LHC will be fulfilled using a large facility at CERN and a number of large regional centres spread across the world in various European countries, North America, and Japan. The DataGRID project will provide a prototype system that could be used as the basis for the initial operation of this distributed computing environment. LHC data analysis will begin as the first data is generated in 2005 and continue for at least ten years, offering opportunities for the deployment of commercial tools based on the work of the project.

In the shorter term, the DataGRID testbed will be used for the analysis of the data of current experiments, and for the generation and analysis of simulated data generated as part of the preparation for the LHC experiments. This workload requires a production quality environment, and will allow the results of the project to be shown in a real working environment, not just as in demonstration mode. 

The longer term plans for exploitation include the deployment of the software developed by the project in the production computing environment for the analysis of LHC data at CERN and in regional LHC computing centres in Europe, America and Asia.

Dissemination

The research and operations at CERN are performed in an entirely open way and the details of the methods used and programs developed are available to other communities. CERN has a unit devoted to the dissemination of engineering and scientific technology developments, and has a policy of actively encouraging technology transfer to industry. These services are supported at the highest level in the organisation with a Director reporting to the Director General and a Division of public education and technology transfer. There is thus a complete infrastructure to ensure the wide and effective dissemination of the results of the project to industry, science and the even the general public.

CNRS

Exploitation

In France, the Budget Civil de Recherche et Développement Technologique (BCRD) was 8.2MEuro in 1999 from which 5.1% was devoted to IT, the two main contributors are CNRS and INRIA, and a major concern is the reinforcement of innovative actions between public ad private companies to promote applicative markets.

The IT French market is growing at a rate of about 8% per year and a general trend shows a 12 % total employment rate as a secondary effect of 2% direct employment on IT technologies, in particular computing.

The collaboration between the CNRS and the CSSI, in the context of this project, aims to reinforce the momentum of innovative developments oriented towards industrials requirements on Gigabits networks.

For instance, Aerospace, Nuclear Plants, where CSSI is leader, Chemical and Car industries, and tertiary sectors like banking and insurance are domains where CSSI intend to promote the Data GRID project developments, distributed computing in a very broad sense. Other domains include collaborative engineering based on immersive virtual reality systems where the generators, data sets, and simulations are remote from the user's display environment.

Dissemination

Beyond the common general objectives of sharing information, databases and compute power of High Energy Physics, Earth Observation and Bioinformatics communities distributed in France (and Worldwide), the results produced by the consortium will be integrated in the French national effort on Information Technology (IT) which actually deals with any aspect of work and everyday life.
ESA-ESRIN

DataGRID will provide a basic framework to build an integrated system of distributed data and computing facilities with: 

· simple and flexible data access management and control 

· open computational architecture with big computational power

· secure access to distributed information

With such a data integrated computational environment, the full benefits of space-based imagery will be available to a larger segment of society.

Large quantities of EO data have been acquired by different remote sensing space missions. Generally, only few percent of the total data archives have been properly exploited. Many applications and software systems have been built by national agencies to make use of such a data. Now this opportunity provided DataGRID is also a way to enforce R&D collaboration, interoperation and data sharing with a big impact on scientific production, new space imagery derived product and new products for the final user. All these together are fundamental technological improvements to support new market development.

Exploitation

Distributed application and multiple data source utilisation is already a must in many ESA applications. So the DataGRID architecture enforce this approach. 

Between the different possible EO application that can fit the GRID architecture, such as large data set reprocessing activity that will more emphasise distributed computing concept we decided to use Ozone/Climate application that provide a more complete application with involvement of:

· end user 

· data providers

· processing algorithm

These three elements cover the main components of EO applications.

Once the DataGRID resulting infrastructure is in place and demonstrated for few applications, it should be easy to extend such environment to other Earth Science applications and to other user communities both in the research and in the commercial sectors. In particular the Ozone/Climate application testbed will indicate which possibilities will be available through GRID infrastructure for the entire groups of EO multi-data source and distributed processing applications and its testbed infrastructure will be used to support external users and institutions in ongoing projects. Synergy with ESA internal funded technological development programmes is considered for short term GRID exploitation, as in particular for the so called MASS (Multi-mission Application Support Services) project to be started in 2001. The preparations for full-scale applications will address all the main EO-GRID intersection issues.

Dissemination 

EO science activity is carried out in tight collaboration with industry. Other research institutions will be involved in early EO application versus GRID-aware infrastructure analysis. 

ESA Public Relation office will be in charge for DataGRID results dissemination (see ESRIN press release http://subs.esa.int:8330/frame/press.html) .

A workshop will be organised to present early middleware development to industry and ESA project managers will distribute technical results and plan for future GRID-aware application development.

All the EO science results and documentation generated within the ESA DataGRID activity will be made available through a dedicated public Web site (http://tempest.esrin.esa.it/~datagrid) hosted in ESRIN. ESA will promote the dissemination of the DataGRID specific results in the Earth Observation value adding and service user community.

Ozone/Climate data products generated will be available with accompanying development description to underline its multi-data source, low creation time and collaborative environment in which it was created.

As far as possible the DataGRID developed standards for Earth Observation Data Archives and Data Access will be proposed for collaborative developments within the CEOS WGISS (Committee on Earth Observation Satellites  - http://wgiss.ceos.org) and within the CCSDS Panel 2 (Consultative Committee for Space Data Systems - http://ccsds.org).

INFN

The objectives of the national INFN GRID project are to develop and deploy for INFN a prototype computational and data GRID capable to efficiently manage and provide effective usage of the large commodity components-based clusters and supercomputers distributed in the INFN nodes of the Italian research network GARR-B. These geographically distributed resources, so far normally used by a single site, will be integrated using the GRID technology to form a coherent high throughput computing facility transparently accessible to all INFN users.
Exploitation

Since 1998 INFN started deploying a Wide Area CONDOR Pool using more than 200 CPUs distributed all over Italy. From October 1999 INFN started a pilot project to investigate a possible utilization of  GLOBUS software for the High Energy Physics applications.

The national INFN GRID will be integrated with European and worldwide similar infrastructures being established by ongoing parallel activities in all major European countries, in US and Japan. In particular, the INFN GRID will be integrated with the European GRID testbeds that will be established by this project. The project will encourage the diffusion of the GRID technologies in other INFN experiments and in other Italian scientific research sectors (ESA/ESRIN, CNR, Universities), addressing the following points:

· To develop collaborations with those Italian scientific partners to address problems which are common to the research sectors

· To promote the integration of the research computing resources into one national research GRID.

The LHC collaborations in which INFN is involved have stated they strongly support the GRID project. They recognise that the GRID middleware is needed for deploying the efficient system of distributed computing that they are planning for and which is assumed in their Computing Technical Proposals.

The INFN-GRID project will be planned to fully integrate services and tools developed in DataGRID in order to meet the requirements of INFN Experiments and to harmonize its activities with them. In addition to that INFN-GRID will develop specific workplans concerning:

· Validating and adapting GRID basic services (like the ones provided by GLOBUS) on top of which specific application oriented services (middleware) will be developed.

· Addressing INFN computing needs, not included in DataGRID, some of them synchronised with experiment computing schedule. This will bring to develop intermediate releases of GRID services optimising the specific application computing.

The INFN GRID will interconnect the other national testbeds through the European GRID providing altogether an adequate base (data, computing, network and users) to test and validate middleware, application prototyping and the development of LHC experiment computing models. . Prototypes of this computing facilities are already scheduled and approved by the INFN Scientic Committees and a preliminary exploitation based on a complete chain of simulation and production will be attempted already this year (2000) with the existing tools and applications.

Dissemination

INFN has already on going dissemination plans related to the different aspects of it’s activity. The DataGrid project is already included in those plans and many actions like: press releases, brochures, workshops, etc. have been already exploited and will be continued during the life of the project.

The vast majority of the INFN sites is, on the other hand, integrated in the Physics Departments of almost all the major Universities around Italy (see the list in Appendix A). This has been always beneficial for the easy dissemination of the Scientific and Technological results of the INFN activity .

Great importance is also now dedicated to Technology Transfer and Dissemination to Industry. Recently in may 2000 a workshop in Erice on these arguments was vastly attended by Italian industries and in that occasion a brochure on the INFN GRID activities and projects was distributed. Similar events are planned every year and will be used to increase the dissemination of the project results.

New and different initiatives are presently under study, including demos during major Physics Workshops and Conferences, Scientific Articles on the major Italian newspapers, etc.

FOM, KNMI and SARA

Exploitation
In the Netherlands all experimental high-energy physics research is concentrated within NIKHEF (National Institute for Nuclear Physics and High Energy Physics), consisting of the particle physics groups of four Dutch universities (University of Amsterdam (UvA), Free University Amsterdam (VUA), University of Utrecht (UU), University of Nijmegen (KUN)) and FOM, the Dutch Foundation for Fundamental Research on Matter . NIKHEF participates in three of the four LHC experiments (ATLAS, ALICE, LHCb) and is therefore a prime candidate for using the grid. 

Part of the NIKHEF contribution will be to set up a mini-GRID among the (geographically) different Dutch particle physics groups (Amsterdam, Utrecht, Nijmegen). This would allow to make (although limited) use of a grid infrastructure very early on, as a testbed for the various middleware functions that have to be developed. A plan will be worked out to couple cpu infrastructure (farms) at NIKHEF, SARA, the participating universities and KNMI together and to specify and develop part of the necessary middleware. The NIKHEF groups in Nijmegen and Amsterdam also participate in the D0-experiment at Fermilab, USA, that will start taking large amounts of data as of March 2001. The first experiences resulting from the Datagrid project will therefore be applied to the D0-experiment.

KNMI carries out applied and fundamental research in support of its operational tasks and as a global change research centre. Important efforts are spent in the modelling of conceptual and numeri​cal weather and climate models and in the interpretation of observations in these contexts. KNMI will use the Datagrid for the exploitation (collection, processing and distribution) of products from different sources (e.g. satellites like GOME and SCIAMACHY) and the calculation of a.o.  ozone profiles.

SARA is the Dutch high perfomance computing and networking centre, located adjacent to NIKHEF. SARA's interest for the Grid computing initiative is based on its long term strategy in which the transparant offering of batch and interactive compute and data storage and processing facilities will no longer be limited to its own resources. In order to achieve that, several complex problems such as the data-distribution problem, brokerage, scheduling and resource optimization problems, automatic disaster recovery etc. have to be solved.
Dissemination
Since NIKHEF joins all experimental particle physics groups in The Netherlands, the dissemination of the results of the GRID-activities will be absorbed naturally within the Dutch HEP-community. To increase the knowledge base for grid developments NIKHEF has established contacts with renowned research groups focussed on distributed computing (at Utrecht , Delft and both Amsterdam universities).  Furthermore national organisations have already shown great interest in the Datagrid initiative. NWO (the Dutch National research organisation) and  one of its foundations NCF (National Computing Facilities) intend to support the project as will the Dutch academic internet provider ‘Surfnet’. 

NIKHEF also collaborates in a government-sponsored program (ICES/KIS: ‘knowledge infrastructure’)  to promote the transfer of knowledge and expertise on the fields of ICT and biotechnology from research organisations to businesses. Several large companies (Unilever, KPN, Philips) are involved in this program. Part of this program consists of setting up a ‘virtual laboratory’ environment in which experimental facilities and their data sets will be available for remote users (industries). The Grid will form the infrastructure on which these applications will be operated. It has already become clear that grid development will most probably be incorporated in the next round of funding from the ICES-KIS program.

Finally, NIKHEF has a strong foothold in the Internet community. NIKHEF and its assistant contractor SARA together house the Amsterdam Internet Exchange (AMS-IX), currently one of the two largest Internet exchange points in Europe, connecting almost a hundred mostly international Internet Service Providers (ISPs).  Since the technical datagrid challenges faced by ISPs reflect those of the scientific community AMS-IX offers a platform for dissemination of the grid results, stimulating involvement of AMS-IX-members in grid development.
PPARC

Exploitation

PPARC is committed to the development and exploitation of GRID architectures both to meet the needs of its directly funded national and international science projects in particle physics and astronomy and for the wider UK science base. In particular the involvement of PPARC will ensure the effective UK exploitation of the GRID technologies by those institutes who are currently developing these technologies at a national level. PPARC will work to ensure intermediate results from the project will be taken up by the UK particle physics community and exploited in making preparation and plans for the start of the LHC experiments in 2005.

PPARC is working closely with the other UK Research Councils to ensure that there is effective cross-fertilisation of IT solutions developed for its science into the life and environmental sciences as well as engineering applications. It is playing a leading role in co-ordinating a national initiative with this aim. The development of generic solutions within this project is crucial to the further exploitation of the results by other sciences and industry.

Dissemination

PPARC is also actively encouraging the involvement of UK-based industry to help both deliver the IT required for the science base and be well-positioned to exploit its industrial and commercial potential in the longer term. PPARC is actively committed to ensuring the relevance and take-up of the project results by UK industry and commerce. Indeed, PPARC operates a policy of integrated technology development where industry is involved at the outset of projects, thus accelerating the processes of knowledge transfer and exploitation. PPARC also employs industrial technical co-ordinators tasked with making industry aware of technology programmes and with brokering contacts and/or collaborations between researchers and industry.
ITC-IRST

ITC-IRST is currently involved in research in the area of Information Integration and Multi Agent Systems. The main activities in these areas concern:

1. Development of a software called Agent Platform;

2. Development of system architectures and formal models for intelligent information integration;

3. Development of  methodologies for Multi Agent Cooperation and Coordination.

4. Instance based learning and similarity metrics.

The above research is transferred in industrial projects. The projects in which ITC-IRST currently adopt the results of the research described in the previous points, are in the field of the development of Environmental Information Systems, design and implementation of specialized Web Portals for Culture and E-Commerce. Detailed information about research and technology transfer related to this topic can be found at the web site  http://sra.itc.it/.

Within the DataGrid project, ITC-IRST will provide its know-how and expertise for the Data Management Work Package, for the specification, development, integration, and testing of tools and middle-ware infrastructure to coherently manage and share petabyte-scale information volumes. 

Exploitation

The application scenarios contained in the DataGRID project are very challenging for the research topic currently under development in the SRA Division at ITC-IRST. In particular Agent platform will be functionally extended in order to cope with the specific requirements of the DataGRID application domain. These requirements mainly concern cooperation for distributed query optimization, resource negotiation, etc. Most of these functionalities are general enough to be reusable in most of the application we are currently involved and the ones we will consider in the future. 

One of the most important contribution of IRST to DataGRID project, will probably be in the definition of a number of cooperation strategies for resource allocation. Such strategies are likely to be based on some negotiation protocol very similar to what happens in some E-business domain. Currently, this is a very hot research topic and we expect to obtain also  relevant scientific results from this application. These theoretical results will be implemented as a set of capabilities for agents of our agent platform, and reused in other technology transfer projects.

Dissemination

IRST has a large visibility in the scientific community of multi agent systems. The main dissemination of the research results will be done in this community, by submitting papers to the main conferences on Agents, ICMAS, Intelligent Agents and ATAL, etc.

ITC-IRST is an active node of the network of the European network of excellence agentlink on multi agent systems. Distribution of the results to the whole network, will be a further objective of IRST. The new capabilities of the agent platform developed for this project will be made available to the whole scientific community though the web.

UH

Exploitation

CSC, the Finnish Centre for Scientific Computing will undertake exploitation and dissemination activities on behalf of UH in the project. The rapid growth of research data poses challenges for storing and analyzing massive data sets. First rate databases and information search services are crucial today for leading-edge scientific work. They have applications not only in high energy physics but also in practically all fields of science. Today CSC provides these services in fields of chemistry, medicine, geography, linguistics, physics etc. Also a growing number of commercial service providers as well as commercial customers have emerged in this field. 

CSC anticipates using the meta data management knowledge gained in this project to improve its database and information search services. The industrial researchers and university researchers will realize the improvements by faster network connections, improved data security, new user friendly interfaces, etc. 

Dissemination

CSC has an 6 person information department which publish three magazines, maintains extensive web site (www.csc.fi) and has good connections to Finnish media. CSC will exploit the project results in Finland using all these different channels. The main target group will be academic research and higher education sector. In addtion, information packages can also be tailored to public.

VR: Swedish Research Council

The Swedish research council has taken the initiative to form a Swedish organisation (SWEGRID) for exploitation and dissemination of the results of the DataGrid project. The organisation will gather interested parties from the academic community as well as industry in promoting the Grid technologies and specifically the results of the DataGrid project. By this organisation a direct link is established to other research areas than those involved in the Data Grid as well as to industry. The broad responsibility of the research council will guarantee that all disciplines of Swedish research will be infected by this initiative.

Parallelldatorcentrum (PDC) has an established organisation for dissemination and exploitation built up being a node in the Esprit/IST HPCN-TTN project. Especially channels to SMEs in Sweden and Norway that could benefit from Grid technologies are available and will be used.

In the project Karolinska Institutet (KI) has the task to exploit the project results within the biosciences. Further PDC and the Stockholm Bioinformatics Centre will set up a larger PC cluster that has the potential to become a national bioinformatics resource and then exploiting the DataGrid.

ZIB

ZIB Berlin participates in several metacomputing projects where the results of Datagrid will play an important role in the creation and implementation of super-national grid environments. On the middleware level, some software components of Datagrid -- especially the modules that manage and control the automatic flow of large data volumes over the Internet -- will be used in the national UNICORE project which currently does not provide adequate methods for data manegement.

On the application-specific level, ZIB collaborates with chemical industry (e.g. Norsk Hydro) and pharmaceutical inudstry (e.g. Lion Bioscience, Novo Nordisk, Merck, Novartis). All of them face similar problems, namely the user-friendly access of geographically dispersed compute servers and the scheduling of coupled applications that run on different systems at the same time. Here, the data management software that will be developed in the Datagrid project is expected to solve some of the most pressing problems.

As co-founder and national representant of the just recently established EU COST initiative METACHEM (Metalaboratories for Computationally Complex Applications in Chemistry) ZIB will actively push the exploitation of the Datagrid results for the establishment of a metacomputer infrastructure for computational chemistry in Europe.

EVG HEI UNI

Exploitation

The chair of computer science at the Kirchhoff Institute for Physics at the University Heidelberg focuses on high performance parallel computing in particular for high energy physics experiments. Here in particular two main activities have been assumed. One is the LHCb vertex trigger processor, which is a farm of commercial computers being interconnected with a commercial network. This farm processes events of 4kB size at a rate of 1 MHz. It will consist of about 200 nodes. The second related project, for which responsibility was assumed is the ALICE L3 trigger and analysis farm. Here the detector data amounting to about 70 MB/event has to be processed at a rate of 200 Hz. The farm will consist of about 1000 processors. Both projects entail building a smaller and a larger cluster of the size of a Tier 1 regional center. In particular in the case of the Alice L3 trigger processor farm the requirement was posted by the collaboration to also be able to operate this system as analysis farm when ALICE is off-line. In that mode it will be operating as part of the GRID. When (maybe partly) on-line the results of fabric management work package are in particular important for the projects as the results will be directly used to manage the various clusters that will be built and operated at CERN. 
Dissemination

Further various scientific parallel computers are currently built or further developed at several institutes in Heidelberg including at the IWR, the interdisciplinary institute for scientific computing. The Grid tools and in particular the fabric management tools being developed are needed here. A first start to develop a simple and inexpensive monitoring device for allowing to remotely control an individual node is already a joint project with an industrial partner, which is not part of the GRID. Obviously the results are and will be published and made available to the community.

CSSI
GRID concept brings an innovation with very significant potentialities for the whole of the scientific and industrial applications, requiring significant processing capabilities either for the great bases of distributed informations, or for the advanced simulation models.

CSSI is extremely implied in these actions and wishes to be a leader actor in this field on the European level. With regard to the scientific fields, apart from the physics of the particles, it is advisable to quote climatology, the bio data-processing, the space experiments; on this last point CSSI has a very significant agreement with the CNES also integrating the space imagery.

For the industrial aspects the meta-computing should have a significant development in particular with the installation of gigabits networks on the European level.

CSSI ensures the administration of French network RENATER and develops within this framework an active partnership with French research institutes (CNRS, INRIA, GET...).

Among the principal industrial sectors concerned it is advisable to quote the nuclear power, aeronautics and space, fields where CSSI is a leader, chemistry, car, and also tertiary sectors such as banks and insurances. In all these sectors CSSI wishes to ensure an active promotion of the GRID concept which is essential for the installation of the co-operative engineering, which apart from the numerical aspects and data also integrates virtual reality.

CEA

Exploitation

The CEA/DAPNIA is strongly involved in experiments near the Large Hadron Collider (LHC) at CERN. The GRID is the candidate to manage the computing facilities for the four LHC experiments. CEA/DAPNIA is in close collaboration with CNRS/IN2P3 to provide computing power for the LHC experiments by supporting the French regional center. In the next years it has to provide its physicists with the tools necessary to use this computing facilities in the same context as described in the CERN paragraph for support LHC’s experiments.

In the shorter term CEA’s physicists intend to participate to the generation of simulated data for the experiments in which they are involved. In this context the GRID architecture will be used to organize the local computing in a common cluster with the French computing centers.

Dissemination

The CEA is involved in a lot of domains like nuclear research, nuclear safety, astrophysics, earth science, biotechnology and environmental science. All these domains are great consumers of computing power.

Inside the organization we intend to promote the GRID architecture for these domains of activities. A natural way to exchange information between computing users exists through periodic meetings of the CUIC ( acronym for Club for CEA’s computing users ) which is an internal organization to allow dissemination of shared experience.

The CEA has also a vocation in dissemination of  technologies as well as support for French industry. By this way it is naturally intended for promoting the GRID technology in the industrial domain.

On a other end, CEA/DAPNIA is an Associated Collaborator of the CNRS/IN2P3 and, in this context, participates to its dissemination plan.

IFAE

Our exploitation plans during the initial phase will be the setup of a Grid testbed based on Globus, which will be connected to the Datagrid testbed. Once this is operational the next step in the exploitation plans will be to expand the testbed Grid to 5 other sites in Spain (IFAE-Barcelona, IFCA-Santander,Universidad Autònoma de Madrid, CIEMAT-Madrid and CSIC-Valencia). This geographically dispersed configuration will be available for testbed use by the DataGrid collaboration. The dissemination plans include sharing the knowledge and experience derived from the project with university research groups throughout Spain including several Computer Architecture departments that have expressed interest in the project, especially those at University of Cantabria-Santander and University Autonoma de Barcelona (UAB). The Computer Architecture department in UAB already has an active program in Grid related projects such as a collaboration with the US team that has developed the Condor system for job scheduling.

DATAMAT

DATAMAT is ready to contribute with about 50% of funding to its assigned tasks. This implies that a precise strategy is foreseen to achieve a return of this investment, compatible with the dimension of the technological challenge. As the Grid will represent a fundamental change in how computing is perceived and used, the market itself, once the technology is mature enough, will drive the needs for new scientific and commercial applications. The European scientific and industrial community could reach exploitation time in a strong and competitive position, and the above considerations explain DATAMAT willingness to join the initiative. This means that the initial three years of the project must be considered as devoted to acquire a specific knowledge on the core system both in terms of its components, and in terms of its operational deployment. In our plans this will allow to be in a favourable position for the development of applications, in the medium term (3 to 5 years), and the commercialisation of value adding services, in the long term (4 to 7 years). 

DATAMAT is particularly considering for this exploitation framework the so-called 'Collaborative applications', i.e. those dealing with distributed instruments and resources for the human community in fields such as medical (network of online imaging system), environmental (high-data-rate, high-volume environmental data collection system), media, transport. Brokered construction of these systems will probably be necessary in order to reduce the capital investment needed for instrument systems that operate only with small duty cycles, but that require large storage and computing capacity while operating. These applications appear strongly promising for the provision of commercial services

CNR

CNR is leading Workpackage 11: Information Dissemination and Exploitation. Concrete plans are outlined in the workpackage description.

Exploitation and dissemination

In general however CNR intend to exploit the results of the project at a strategic level:

· for building a CNR-GRID, integrated with the Data-GRID project activities,  

· for the dissemination of all its activities to the CNR community in order to promote interdisciplinary research,

· for the dissemination of international GRID activities in the national context outside CNR,

· for stimulating GRID infrastructures in the public administration, in support to the e-Italy

chapter of e-Europe initiative launched in Lisbon by the UE.

The internal organisations to be involved include: 

· the Scientific Affairs Division (Dipartimento Affari Scientifici), 

· the International Affairs Division (Dipartimento Affari Internazionali),

· the General Affairs Division (Dipartimento Affari Generali),

· the Brussels office,

· a selected group of research groups and institutes.

The national organisations to be involved include:

· the national sites of the Innovation Relay Centres (IRC)

· the Information Society Forum of the national government (Presidenza del Consiglio).

CESNET

Exploitation

.Since the January 1999 CESNET has proceeded in several activities in the framework of the  “High speed national research network and its new applications“ project supported by the Ministry of Education, Youth and Physical Training of the Czech Republic. Goal of this project is to upgrade the current TEN-34 CZ network to the TEN-155 CZ network with the backbone of a capacity of at least 155 Mb/s and to offer new protocols and services for approaching to the Information Society. The computational GRID is one of the key services under development and is part of a large institutional program which comprises:

· The development and operation of a National Research Network, creation of commonly used technical, communication, and programming means and information services, the verification of new applications, and co-operation and complementary member activities on a level comparable with leading foreign academic and research networks (including Internet access).

· To ensure the development, adoption, and use of top communication and information technology based on the Internet and similar advanced systems on a long-term basis.

· To support key applications on top of the high performance network, most notably the computational grid and tools and environments for collaborative computing (videoconferencing, …).

· To support the expansion of education, culture, and knowledge, to develop co-operation among experienced members, the dissemination of application of state-of-art information technology, and the improvement of network operation quality, through acquisition of new users, information sources and services.

Dissemination

CESNET z. s. p. o. is member of a large number of international organisations including: Ebone, TERENA and CEENet. It has also participated in a large number of international projects and is therefore committed to the active dissemination of the results of the project. With all of this experience CESNET has already set up an efficient program of dissemination inside and outside the country. The results of the DataGrid Project will be also presented in several  national and international conferences and workshops.

MTA SZTAKI

Exploitation

Since the September of 2000 SZTAKI has proceeded in a Hungarian national project  “Development of Virtual Supercomputing Service via the Hungarian Academic Network“ supported by the Ministry of Education. Goal of this project is to install, test and evaluate the Globus and Condor grid computing middlewares and based on these activities to develop a national service for establishing a national grid computing infrastructure for scientific research. 

With several Hungarian higher education institutions and research institutes SZTAKI is submitting a large national research project proposal in October of 2000 to the Ministry of Education to establish a grid based scientific research infrastructure in Hungary and to run several testbed projects in the field of brain research, cosmology, nuclear physics and car engine design. The computational GRID is one of the key services under development and is part of this large institutional program which comprises:

· The development and operation of a National Research Network, creation of commonly used technical, communication, and programming means and information services, the verification of new applications, and co-operation and complementary member activities on a level comparable with leading foreign academic and research networks (including Internet access).

· To ensure the development, adoption, and use of top communication and information technology based on the Internet and similar advanced systems on a long-term basis.

· To support key applications on top of the high performance network, most notably the computational grid and tools and environments for collaborative computing (videoconferencing, …).

· To support the expansion of education, culture, and knowledge, to develop co-operation among experienced members, the dissemination of application of state-of-art information technology, and the improvement of network operation quality, through acquisition of new users, information sources and services.

Dissemination

SZTAKI has considerable experience of pan-European dissemination having already set up an efficient program of dissemination inside and outside the country. The results of the DataGrid Project will also be presented in several  national and international conferences, workshops and seminars.

IBM

Exploitation

IBMs main focus is exploitation rather than dissemination. The software developed by the DataGrid consortium will be open source, and not directly exploitable in itself. Rather, IBM anticipates developing services to assist users in the installation and operation of grids using the developed software; and to supply commercial hardware and software, including middleware, to provide grid infrastructure, grid components (compute services, networking, routing, etc) and end user systems.

IBM has a strong presence in the High Performance Computing (HPC) market and grid based systems are entirely complementary to this. The expertise gained during this project will enable IBM to develop services which meet the market requirements more quickly than would otherwise be possible and which will accelerate the effective use of grid based computing.

Dissemination

Initial exploitation by IBM UK Ltd would take place in the UK, particularly in the academic research and higher education sector, but the very nature of Grids implies wider and international exploitation will follow. IBM in the USA is working with the GriPhyN Project (a similar data and compute grids project) and would expect to be able to leverage expertise across the two projects.

9 Workplan

9.1 General Description

The work of this project will research, design, develop, implement, and test the technology components essential for the implementation of a new worldwide Data GRID on a scale not previously attempted. This is a large and complex project involving many organisations, software engineers and scientists. It builds upon many national initiatives in this area and, as indicated in each of the subsequent work package descriptions, many of the contributing partners are making available considerably more effort to the project to ensure success than is requested for funding by the European Union. This proposal can therefore be seen as galvanising and guiding a coherent European approach to the challenges of developing the GRID technology that will become commonplace during the next decade.

The work is split into twelve work packages. The structure of the work is as follows:

· WP1 Grid Workload Management, WP2 Grid Data Management, WP3 Grid Monitoring Services, WP4 Fabric Management, and WP5 Mass Storage Management will each develop specific well-defined parts of the GRID middleware. Each of these can be viewed as a small project in itself.

· WP6 Integration Testbed – Production Quality International Infrastructure is central to the success of the project. It is this work package that will collate all of the developments from the development work packages WPs 1-5 and integrate them into successive software releases. It will also gather and transmit all feedback from the end-to-end application experiments back to the developers thus linking development, testing, and user experiences.
· WP7 Network Services will provide testbed and experiment work packages with the necessary infrastructure to enable end-to-end application experiments to be undertaken on the forthcoming European Gigabit/s networks.
· WP8 High-Energy Physics Applications, WP9 Earth Observation Science Application, and WP10 Biology Science Applications will provide the end-to-end application experiments that will test and feedback their experiences through the testbed work package to the middleware development work packages.
· WP11 Information Dissemination and Exploitation and WP12 Project Management will ensure the active dissemination and results of the project and its professional management.
Each of the development work packages will start with a user requirement gathering phase, followed by an initial development phase before delivering early prototypes to the testbed work package. Following the delivery of these prototypes a testing and refinement phase will continue for each component to the end of the project.

9.2 Workpackage list

Each of the workpackages is described below. The effort required to complete each of the tasks is indicated in a table at the end of each description. Both funded and unfunded effort is given (the EU funded effort in brackets). Throughout this section the acronym PM signifies Person Months. A summary table of all of the workpackages is given on the following page. Specific information on each workpackage follows this table. Unless otherwise stated the lead partner of each workpackage is the leftmost partner in each table.

	
	Workpackage list

	
	
	
	
	
	
	
	

	Work-package
No

	Workpackage title
	Lead 
contractor
No

	Person-months

	Start
month

	End
month

	Phase

	Deliverable
No


	WP1
	Grid Workload Management
	INFN
	670 (456)
	1
	36
	-
	D1.1–D1.7

	WP2
	Grid Data Management
	CERN
	448 (180)
	1
	36
	-
	D2.1–D2.6

	WP3
	Grid Monitoring Services
	PPARC
	327 (219)
	1
	36
	-
	D3.1–D3.6

	WP4
	Fabric Management
	CERN
	498 (204)
	1
	36
	-
	D4.1–D4.5

	WP5
	Mass Storage Management
	PPARC
	132 (42)
	1
	36
	-
	D5.1–D5.6

	WP6
	Integration Testbed
	CNRS
	592 (319)
	1
	36
	-
	D6.1–D6.8

	WP7
	Network Services
	CNRS
	 189 ( 33)
	1
	36
	-
	D7.1–D7.7

	WP8
	High Energy Physics Applications
	CERN
	635 (101)
	1
	36
	-
	D8.1–D8.4

	WP9
	Earth Observation Science Applications
	ESA-ESRIN
	120 (110)
	1
	36
	-
	D9.1–D9.6

	WP10
	Biology Science Applications
	CNRS
	101 (87)
	1
	36
	-
	D10.1–D10.3

	WP11
	Dissemination and Exploitation
	INFN
	66 (66)
	1
	36
	-
	D11.1–D11.8

	WP12
	Project Management
	CERN
	158 (86)
	1
	36
	-
	D12.1–D12.20

	
	Total effort in person-month
	
	3936 (1903)
	
	
	
	


Numbers in () are the EU funded component of the total effort
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18

0

54

0

174

108

18

0

90

36

108

0

72

0

156

12

690

156

SZTAKI
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75

75

75

75
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36

36

36

36
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327
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132

42
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189

33
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101

120

110
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87

66

66

158
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Effort Per Partner distributed over Workpackages

(total versus funded efforts)

Workpackage 1 – Grid Workload Management

The goal of this package is to define and implement a suitable architecture for distributed scheduling and resource management in a GRID environment. These are the issues that require further analysis development and prototyping:

· Optimal co-allocation of data, CPU and network for specific “GRID/network-aware” jobs

· Distributed scheduling  (data and/or code migration) of unscheduled/scheduled jobs

· Uniform interface to various local resource managers

· Priorities, policies on resource (CPU, Data, Network) usage

Good and productive relations have been established with Globus Project at Argonne National Laboratory and ISI/USC and with CONDOR Project in CS/University of Wisconsin to share experiences and gain advantage of their tradition in this computing technology. 

The workload management in a data intensive GRID environment is a true new development. There are existing projects that provide basic services, like GRAM service from the Globus project, and class-ads library from the Condor Project. These basic services will be used, adapted and, above all, integrated with new functionality, to provide a computing environment mainly based on component-based clusters. The aim of this WP is to deploy a system, based on the open software approach, able to evaluate the ‘cost’ of a program execution, to find the ‘best’ resources, to co-allocate all the resources necessary for the program execution, to provide users with a fault-tolerant environment, and to report to users bookkeeping, logging and accounting information.

Task 1.1 Workpackage requirements definition (Month 1-6)

A full requirement gathering will be performed to evaluate the needs of the workload management workpackage. Input from applications Work Packages will be collected. This action will require a strong user involvement.

In this phase will also be defined the evaluation criteria of the Middleware that will be measured and tested during the refinement phase (Task1.7),

The results of this task will be collated by the project architect and issued as an internal project deliverable.

Task 1.2 Job Resource Specification and Job Description (Month 6-30)

The aim of this task is to develop a method to define and publish the resources required by a job:

· characteristics of the jobs (executable name and size, parameters, number of instances to consider, etc.)

· resources (CPUs, network, storage, etc.) required for the processing (architecture types, network bandwidth, latency, assessment of required computational power, etc.)

· data that must be processed 

· quality of service 

This information has to be provided to the workload management layer, the scheduling sub-layer, through a high level resource description (probably based on XML) issued through a submission language, or applications (API), or specific GUI interface. The GUI interface should be flexible, simple of use, self documented. Flexibility is an important requirement since the Job Control Language in a GRID environment is more complex and it adds new layers in the task of submitting job. 

Existing languages and mechanisms (Condor Class-ads, Globus Rsl, etc) will be examined, evaluated and possibly integrated.

Task 1.3 Partitioning programs for parallel execution (month 12 –30)

The goal of this task is to be able to "decompose" single jobs in multiple, "smaller" jobs that can be executed in parallel. This task addresses the issues that arise when parallel jobs need to allocate and use computational resources and process huge amount of data spread across a heterogeneous GRID environment. This task will evaluate and implement methods to specify job flows. Several emerging applications will benefit from the integration of task and data parallelism. The challenge of this argument in the Grid context is related with heterogeneous resources shared among various users and variety of communication resources very different from traditional parallel environments. The decomposed jobs have usually to be scheduled with co-allocation. The goal of minimising latency requires addressing the open issue of predicting the performance of heterogeneous resources. On the other hand when the scheduling goal is throughput maximisation, sub-jobs can be scheduled independently. The spread in available resources also introduces a general argument in favour of submitting multiple smaller jobs over time. These have better chance of landing more effective resources and obtain a better global performance from the GRID rather than a single job. A scheme for implementing trivial, data-driven parallelism will also be developed: a single job that process a large data set will be “decomposed” in multiple sub-jobs that can be executed in parallel, each one processing a small data sub-set, taking into account the availability and proximity of the required data.

Task 1.4 Scheduling (month 6-30)

This is the key component of this WP. What makes scheduling on a grid particularly challenging is the fact that GRID resources are characterised by a large spread of performance and characteristics, may exist in distinct administrative domains and may be connected by various type of network links with different network services. Different kind of applications, with different and conflicting goals may exist; the dynamics of changing application resource requirements and dynamically varying system state must be taken into account. Efficiency, scalability and robustness of a scheduling system in a GRID environment are not trivial issues.

A possible schema of the scheduling layer is the following:
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This component (the scheduling layer) addresses the definition of scheduling policies in order to find the best match between job requirements and available resources, taking into account many parameters: job profile and requirements, static and dynamic characteristics of systems and networks, data location (Wide area or Local Area Network) and cost to access replicated data (interaction with GRID Data Management WP2), policies and priorities defined for resource usage by each user community (i.e. experimental collaborations), goals of scheduling (maximisation of  throughput or  minimisation of latency), performance predictors.

The resource optimisation strategies that have to be implemented are: 

· Code migration: the application is moved to a particular resource or a set of resources where the data reside. 

· Data migration: data are moved where the processing will be done

· Remote data access: applications access data remotely. 

The workload management framework implementing the code migration strategy will be made available to the integration testbed workpackage at the end of month 24, while the other strategies will be made available at the end of the task (month 30).

Co-Allocation and advance reservation

In order to satisfy application level quality of services, the co-ordinated management of many resources (network, storage and CPU) is mandatory. Co-allocation and advance reservation of multiple resources are challenging items in a GRID environment because the resources can be located in different sites, connected through a connection crossing multiple network domains and/or managed by different organisation and different resource managers. The Globus GARA (Globus Architecture for Reservation and Allocation) architecture is a research framework addressing many of these topics, and therefore it will be studied, tested, augmented and possibly integrated in the scheduling system.

Scheduling strategy that involves management of network and CPU resources is possible only if accurate estimates of data transfer times are available. To obtain this estimate is necessary to control path followed by data when they are transferred through the network. A possible answer is to put storage resources (“storage depots”) in the network and transfer data from storage depot to another. To implement this data transfer a possible infrastructure is the Internet Backplane Protocol (IBP) developed for the DSI/I2 project by the University of Tennessee. This architecture will be studied and possibly integrated.

Resource Management

This task also requires that a scheme to co-ordinate local and heterogeneous resource managers at the participating sites be developed. This can be appropriate well-defined interfaces and protocols to different resource managers or the definition of a uniform API. 

This sub-component will also investigate mechanisms to accept degradation in performance or rescheduling in case of resource fault (interaction with GRID Monitoring Service WP3)

Task 1.5 Services and Access Control (month 6-30) 

The workload management layer requires some basic bookkeeping, accounting, logging, authentication and authorisation services that can be usefully accessed by both GRID users and GRID administrators.

Useful bookkeeping data (recorded for each processing unit) include the amount of input and output data, output data the processing status and location, application-specific data, etc.

The accounting service is needed to record resource usage in the various processing performed by single users/groups of users. The logging service is needed to register significant events occurred in the system.

The capability to handle multi-level authorisation services with the ability to grant fine-grained access to individual resources is a specific requirement of the potential GRID user community, more then one authorisation level should be provide depending on the amount of computation power requested and data to be processed.

Activities for this subtask can leverage on existing security architectures and models (such as the Globus Security Infrastructure, the Akenti framework, the Generic Authorisation and Access control API, etc). It must be investigated how these solutions can scale in a GRID environment, how they can be augmented in order to provide high-level security services, how they can be integrated in the workload management framework.

Task 1.6 Coordination (month 0-36)
Coordination is required to ensure the seamless integration of the interfaces of components, the timely flow of information and deliverables between partners and between others WP of this project. It will also define and co-ordinate the project life phases of each task and the development environment of the WP: analysis and design phase, coding, documentation, application integration and tuning.

Task 1.7 Testing and refinement (month 24-36)
The testing and refinement of each of the software components produced by the task 1.2, 1.3, 1.4, will be accomplished by this task, which continues to the end of the project. This task will take as its input the feedback received from the Integration Testbed workpackage and ensure the lessons learned, software quality improvements, evaluation criteria matches and additional requirements are designed, implemented and further tested.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	INFN
	PPARC
	DATAMAT 
	CESnet 

	1.1
	24 (6)
	9
	9
	3
	3

	1.2
	90 (80)
	10
	0
	80
	0

	1.3
	132 (54)
	108
	0
	0
	24

	1.4
	183 (139)
	152
	0
	13
	18

	1.5
	132 (121)
	57
	0
	0
	75

	1.6
	40 (20)
	40
	0
	0
	0

	1.7
	69 (36)
	24
	9
	12
	24

	Total PM
	670
	400
	18
	108
	144

	Funded PM
	456
	216
	0
	108
	132


Workpackage 2 - GRID Data Management

In an increasing number of scientific and commercial disciplines, large databases are emerging as important community resources. The goal of this work package is to specify, develop, integrate and test tools and middle-ware infrastructure to coherently manage and share Petabyte-scale information volumes in high-throughput production-quality grid environments. The work package will develop a general-purpose information sharing solution with unprecedented automation, ease of use, scalability, uniformity, transparency and heterogeneity.

It will enable secure access to massive amounts of data in a universal global name space, to move and replicate data at high speed from one geographical site to another, and to manage synchronisation of remote copies. Novel software for automated wide-area data caching and distribution will act according to dynamic usage patterns. Generic interfacing to heterogeneous mass storage management systems will enable seamless and efficient integration of distributed resources.

The overall interaction of the components foreseen for this work package is depicted in the diagram. Arrows indicate “use” relationships; component A uses component B to accomplish its responsibilities. The Replica Manager manages file and meta data copies in a distributed and hierarchical cache. It uses and is driven by plug-able and customisable replication policies. It further uses the Data Mover to accomplish its tasks. The data mover transfers files from one storage system to another one. To implement its functionality, it uses the Data Accessor and the Data Locator, which maps location independent identifiers to location dependent identifiers. The Data Accessor is an interface encapsulating the details of the local file system and mass storage systems such as Castor, HPSS and others. Several implementations of this generic interface may exist, the so-called Storage Managers. They typically delegate requests to a particular kind of storage system. Storage Managers are outside the scope of this work package. The Data Locator makes use of the generic Meta Data Manager, which is responsible for efficient publishing and management of a distributed and hierarchical set of associations, i.e. {identifier ( information object} pairs. Query Optimisation and Access Pattern Management ensures that for a given query an optimal migration and replication execution plan is produced. Such plans are generated on the basis of published meta data including dynamic logging information. All components provide appropriate Security mechanisms that transparently span worldwide independent organisational institutions. The granularity of access is both on the file level as well as on the data set level. A data set is seen as a set of logically related files.

An important innovative aspect of WP2 is bringing Grid data management technology to a level of practical reliability and functionality to enable it to be deployed in a production quality environment – this is a real challenge. The work by the Globus team and that of current US projects (GriPhyN, PPDG) is attempting to solve similar Data Management problems. We will be trying as far as possible to avoid unnecessary duplication of major middleware features and approaches by keeping aware of their work and collaborating as fully as possible.

Work Package Tasks 2.3 (Replication), and 2.6 (Query Optimisation) will be the main areas where novel techniques will be explored, such as the use of cooperating agents with a certain amount of autonomy. It is planned to apply this technology to permit a dynamic optimisation of data distribution across the DataGrid as this data is accessed by a varying load of processing tasks present in the system.

Task 2.1 Requirements definition (month 1-3)

In this phase a strong interaction with the Architecture Task Force and the end users will be necessary. The results of this task will be collated by the project architect and issued as an internal project deliverable.

Task 2.2 Data access and migration (month 4-18)

This task handles uniform and fast transfer of files from one storage system to another. It may, for example, migrate a file from a local file system of node X over the grid into a Castor disk pool. An interface encapsulating the details of Mass Storage Systems and Local File System provides access to data held in a storage system. The Data Accessor sits on top of any arbitrary storage system so that the storage system is grid accessible.

Task 2.3 Replication (month 4-24)

Copies of files and meta data need to be managed in a distributed and hierarchical cache so that a set of files (e.g. Objectivity databases) can be replicated to a set of remote sites and made available there. To this end, location independent identifiers are mapped to location dependent identifiers. All replicas of a given file can be looked up. Plug-in mechanisms to incorporate custom tailored registration and integration of data sets into Database Management Systems will be provided.

Task 2.4 Meta data management (month 4-24)

The glue for components takes the shape of a Meta Data Management Service, or simply Grid Information Service. It efficiently and consistently publishes and manages a distributed and hierarchical set of associations, i.e. {identifier ( information object} pairs. The key challenge of this service is to integrate diversity, decentralisation and heterogeneity. Meta data from distributed autonomous sites can turn into information only if straightforward mechanisms for using it are in place. Thus, the service defines and builds upon a versatile and uniform protocol, such as LDAP. Multiple implementations of the protocol will be used as required, each focussing on different trade-offs in the space spanned by write/read/update/search-performance and consistency. 

Research is required in the following areas:

· Maintenance of global consistency without sacrificing performance. A practical approach could be to ensure local consistency within a domain and allow for unreliable and incomplete global state 

· Definition of suitable formats for generic and domain dependent meta data

Task 2.5 Security and transparent access (month 4-24)

This task provides global authentication (“who are you”) and local authorisation (“what can you do”) of users and applications acting on behalf of users. Local sites retain full control over the use of their resources. Users are presented a logical view of the system, hiding physical implementations and details such as locations of data.

Task 2.6 Query optimisation support and access pattern management (month 4-24)
Given a query, produces a migration and replication execution plan that maximises throughput. Research is required in order to determine, for example, how long it would take to run the following execution plan: Purge files {a,b,c}, replicate {d,e,f} from location A to location B, read files {d,e,f} from B, read {h} from location C, in any order;
The Meta Data Management service will be used to keep track of what data sets are requested by users, so that the information can be made available for this service. 

Task 2.7 Testing, refinement and co-ordination (month 1-36)
The testing and refinement of each of the software components produced by Tasks T2.2, T2.3, T2.4, T2.5, T2.6 will be accomplished by this task, which continues to the end of the project. This task will take as its input the feedback received from the Integration Testbed work package and ensure the lessons learned, software quality improvements and additional requirements are designed, implemented and further tested.

In addition, the activities needed for co-ordination of all WP2 tasks will be carried out as part of this Task.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM 
	CERN
	ITC
	UH
	VR
	INFN
	PPARC

	2.1
	20 (6)
	4
	4
	4
	4
	2
	2

	2.2
	40 (4)
	8
	0
	0
	8
	24
	0

	2.3
	42 (13)
	26
	8
	8
	0
	0
	0

	2.4
	62 (20)
	10
	0
	36
	0
	0
	16

	2.5
	62 (18)
	10
	0
	0
	36
	0
	16

	2.6
	50 (23)
	14
	36
	0
	0
	0
	0

	2.7
	172 (96)
	52
	24
	24
	24
	28
	20

	Total PM
	448 
	124
	72
	72
	72
	54
	54

	Funded PM
	180
	36
	72
	36
	36
	0
	0


Workpackage 3 – Grid Monitoring Services

The aim of this workpackage is to specify, develop, integrate and test tools and infrastructure to enable end-user and administrator access to status and error information in a Grid environment and to provide an environment in which application monitoring can be carried out. This will permit both job performance optimisation as well as allowing for problem tracing and is crucial to facilitating high performance Grid computing.

Localised monitoring mechanisms will be developed to collect information with minimal overhead and to “publish” the availability of this in a suitable directory service. It is foreseen to gather information from computing fabrics, networks and mass storage sub-systems as well as by instrumenting end-user applications. Interfaces and gateways to monitoring information in these areas will be established and APIs will be developed for use by end-user applications.

Clients, operating on behalf of end-users and grid administrators, will be designed to locate information using directory services and then to retrieve it an optimised way from sources. Some information is semi-static (e.g. configuration information) whereas some changes significantly over time (e.g. CPU or bandwidth utilisation). Modules will be developed to assimilate and present this information.

Possibilities for active monitoring agents will be explored. These would combine both status gathering and performance assessment in one module as they pass around the Grid on behalf of a user or administrator. Such facilities would exploit technologies based on Java Agents or similar techniques.

The workpackage will initially use the directory services provided by the Globus Toolkit (GRIS and GIIS), although it is expected that this may evolve during the project. The Netlogger tool developed at Lawrence Berkley Laboratory will also be used in the first phase of the project to broaden experience of existing performance monitoring tools. However, the workpackage is expected to provide new tools for analysis and presentation of monitoring information and will provide a new API for injection of monitoring data by applications.

Both status and error information are foreseen to be passed through such an infrastructure using standard formats agreed within the project. Work will also be done on shaping international standard formats; the newly formed Global Grid Forum will provide an opportunity for this. Status information is generated upon query from clients wishing to understand the present job or system state, whilst error information is generated upon occurrence of an error situation and is pushed forward to those who have declared an interest in receiving it. The possibility of on–the-fly information filtering will be explored.

Key issues include:

· Scalability to large numbers of resources and users operating in the Grid,

· Architectural Optimisations to minimise resource usage for queries

· Applicability of agent technology,

· Data Discovery via directories of “published” information, and

· Validity of Information describing time dependent and non-repeatable situations.
Task 3.1: Requirements & Design (month 1-12)

A full requirements analysis will be performed to evaluate the needs of all classes of end-users (which will include work requesters, system, network, storage and overall Grid administrators). Interfaces to other sub-systems will be defined and needs for instrumentation of components will be identified. This will be carried out in liaison with the other Middleware workpackages (1,2,4 & 5) and with the application workpackages (8,9 & 10) as appropriate. WP3 will participate in the project Architecture Task Force and will take on board user requirements, which will be gathered through this forum. An architectural specification of the components (and their relationships) necessary to meet the WP objectives will be established. Boundary conditions and interfaces with other Grid components will be specified and where appropriate API’s will be defined. Standards for message formats will be set up within the project, taking into account the work also done on standards bodies. The results of this task will be collated by the project architect and issued as an internal project deliverable.

Task 3.2: Current Technology (month 1-12)

Evaluation of existing distributed computing monitoring technologies to understand potential uses and limitations. Tests will be made in the first demonstration environments of the project to gain experience with tools currently available. Issues studied will include functionality, scalability, robustness, resource usage. This will establish their role in the Grid environment, highlight missing functionality and will naturally provide input into Task 1.

Task 3.3: Infrastructure (month 7-24)

Software libraries supporting instrumentation APIs will be developed and gateway or interface mechanisms established to computing fabrics, networks and mass storage. Where appropriate, local monitoring tools will be developed to provide the contact point for status information and to be a routing channel for errors. Directory services will be exploited to enable location and/or access to information. Methods for short and long term storage of monitoring information will be developed to enable both archiving and near real-time analysis functions.

Task 3.4: Analysis & Presentation (month 7-24)

Development of software for analysis of monitoring data and tools for presentation of results. High levels of job parallelism and complex measurement sets are expected in a Grid environment. Techniques for analysing the multivariate data must be developed and effective means of visual presentation established. This task will exploit expertise already existing within the project.

Task 3.5: Test & Refinement (month 19-36)

The testing and refinement of each of the software components produced by tasks T3.3 and T3.4 will be accomplished by this task, which continues to the end of the project. Evaluations will be performed (similar to Task 3.2) in terms of scalability, etc. This task will take as its input the feedback received from the Integration Testbed workpackage and ensure the lessons learned, software quality improvements and additional requirements are designed, implemented and further tested.

Resources
The resources required to implement the workpackage are as follows:

	Task
	Total PM
	PPARC 
	MTA SZTAKI 
	IBM 
	INFN 

	3.1
	36 (20)
	20
	7
	2
	7

	3.2
	36 (29)
	18
	7
	8
	3

	3.3
	70 (40)
	45
	6
	8
	11

	3.4
	53 (44)
	20
	25
	4
	4

	3.5
	132 (86)
	71
	30
	14
	17

	Total PM
	327
	174
	75
	36
	42

	Funded PM
	219
	108
	75
	36
	0


In addition to these resources, MTA SZTAKI will contribute a considerable amount of effort from their own resources.

Workpackage 4 – Fabric Management

The aim of this work package is to facilitate high performance grid computing through effective local site management as well as to permit job performance optimisation and problem tracing.  This involves delivering the means to provide a high degree of automation for the installation, configuration and maintenance process of mass market computing fabric components.  Using the experience of the partners in managing clusters of many hundreds of nodes, this work package will deliver a computing fabric comprised of all the necessary tools to manage a centre providing grid services on clusters of thousands of nodes. This fabric will focus on controlling the quality of service and be built within an adaptive framework that will support the dynamically evolving underlying hardware and applications of the grid environment.  This implies the fabric must be built on identifiable building blocks that are replaceable. The management functions must uniformly encompass support for everything from the compute and network hardware up through the operating system, workload and application software, since existing piecemeal solutions don’t scale to large farms.  Provision will be made to support external requests for services and information from the grid.

Task 4.1: Requirements definition (month 1-3)

Perform a full requirements gathering after identification of the key users, like system administrators, experiment production managers, system users, and grid users. These users are expected to be drawn both from the applications work packages of this project and from non-participating proposed Regional Centres. The results of this task will be collated by the project architect and issued as an internal project deliverable..

Task 4.2: Survey of existing techniques (month 1-4)

Evaluation of existing tools, techniques and protocols for resource specification, configuration and management, as well as integrated cluster management suites. The scope will cover both candidate products from industry as well as the potential reuse of  techniques and knowledge gained by the partners in their previous resource management, cluster management and monitoring projects. Issues studied will include functionality, scalability, extensibility, resource usage, and use of standards.

Task 4.3: Configuration management (month 3-30)

Design a framework in which standard configurations of the fabric building blocks can be identified and defined, and then instances of them registered, managed, and monitored. The framework should consist of a resource and configuration specification language, configuration repositories, and interfaces to enter and retrieve information.  Standard configurations will be defined for examples of identified building blocks such as a computer configuration, a file system configuration, a CPU server cluster configuration, a disk server configuration, a tertiary storage system configuration, and even a network configuration.

Task 4.4: Automatic Software Installation and Maintenance (month 3-30)

Provide an automated framework to install, configure, upgrade and uninstall software for the system and the applications.  These mechanisms must be independent of software vendor, and be scalable to thousands of simultaneous machines.  The framework will provide the means to monitor the status of the software, perform version management, and manage installation dependencies.  In addition it must support policy-based upgrades, to automate scheduled upgrades in a way that minimises impact on users.

Task 4.5: System monitoring (month 3-30)

Provide a framework in which the measured quantities have a context that enable hierarchies to be built and dependencies to be established, enabling monitoring to be aimed at the delivered service rather than the individual components.  Any level of granularity should be presentable, from the entire cluster down to the individual machine or process.  A common message definition should be established, and a uniform repository used, to enable the necessary correlations for the service views.  The framework should integrate the traditional system and network sensors, as well as recent hardware environment (e.g. power) management sensors, and the configuration and software monitors of the previous tasks.  Accounting and logging information should also be integrated.  Support should be provided to allow applications to dynamically request extra information to be passed through the monitoring chain to the grid originator of the request.  The sensors should have a low impact on the monitored systems.

Task 4.6: Problem management (month 3-30)

Provide a fault tolerant system that automatically identifies the root cause of faults and performance problems by correlating network, system, and application data.  The system should take the monitoring system information as input, and should be adaptive, updating automatically in response to configuration changes in the monitored system.  The system should have a high level of automation in taking corrective actions to recover from the problem situation, or failing this to isolate it from the rest of the system.  Strategies for achieving fault tolerance through redundancy should be documented and applied through this automation.

Task 4.7: Grid integration, testing and refinement (month 3-36)

Provide a means to publish the entire collected configuration, software, performance, accounting, logging, and problem information, which will involve much coordination with work package 3.  Also present quality and cost functions of the services at the site.  Provide interfaces into the fabric to allow external grid applications to apply for policies on resource usage and priorities in the local fabric, as well as to gain authentication and authorization, which will involve much coordination with work packages 1,3 and 5.  In addition the testing and refinement of each of the software components produced by Tasks 4.2 – 4.6 will be accomplished by this task, which continues to the end of the project. This task will take as its input the feedback received from the Integration Testbed work package and ensure the lessons learned, software quality improvements and additional requirements are designed, implemented and further tested.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CERN
	FOM
	ZIB
	EVG HEI UNI
	PPARC
	INFN

	4.1
	21 (6)
	6
	3
	3
	3
	3
	3

	4.2
	30 (6)
	12
	3
	3
	3
	3
	6

	4.3
	81 (40)
	30
	10
	41
	0
	0
	0

	4.4
	85 (34)
	30
	10
	0
	30
	0
	15

	4.5
	97 (34)
	48
	12
	13
	0
	0
	24

	4.6
	93 (44)
	57
	12
	0
	24
	0
	0

	4.7
	91 (40)
	33
	22
	12
	12
	12
	0

	Total PM
	498
	216
	72
	72
	72
	18
	48

	Funded PM
	204
	108
	24
	36
	36
	0
	0


Workpackage 5 – Mass Storage Management

There are various development plans in the GRID community for all-pervasive location-independent access to data, including work package 2 of this proposal and the Grid Forum’s Data Access Working Group. This work package aims to implement some interim solutions involving Mass Storage Management Systems (MSMS) to make data more accessible for testbed uses as well as providing an interface to the higher level data access architectures as they develop. 

The aim of this work package is twofold:

1. Recognising the use of different existing MSMSs by the user community, provide extra functionality through common user and data export/import interfaces to all different existing local mass storage systems used by the project partners. 

2. Ease integration of local mass storage system with the GRID data management system by using these interfaces and through relevant information publication.

It will do this by: 

a. defining and implementing a common API to all MSMSs of interest;

b. defining and implementing an interchange mechanism for physical media between heterogeneous MSMSs together with exchange of the relevant meta data;

c. publication of information  about the data held (meta data) and about the MSMS itself.

The integration in this workpackage is distributed throughout Tasks 5.1 to 5.4 and will link with Workpackage 6.

Task 5.1 Requirements Definition (Months 1-6)

This task will consult the partners, other work packages and other interested parties in the community, survey existing standards and industry practice and then draw up a requirements definition including design of an API to a generic MSMS, review of internal tape formats of the MSMS of participating institutes, and information to be published in the GRID Informatio n Service. The results of this task will be collated by the project architect and issued as an internal project deliverable.

Task 5.2 Common API for MSMS (Months 7-36)

The grid work scheduling (WP1) distributes user jobs to run on remote hosts where enough resources are available. Since the user has no a priori knowledge where a particular job will be scheduled to run, the application must have an interface to all local MSMSs within the GRID. A common API to all local MSMSs must therefore be defined. Task 5.1 reviews the user interface of all MSMS implementations supported and existing and proposed APIs (such as SRB, OOFS). That review becomes the basis for a design and implementation of a common user interface for file and byte access delivered in the form of an application program interface (API). WP2 will collaborate on this design, as they will also use the API. 

This work package includes an example implementation on one MSMS followed by later implementation on other supported MSMSs. After the prototype implementation the development will continue with feedback from WP2 and WP6. 

This API will have a wider application than just this project; anyone writing their own I/O packages  may choose to implement it to increase the range of MSMSs that they support.. It will also be used by the Grid Data Access service (WP2) to interface their GRID Data Mover to individual MSMSs. This task will deliver a series of prototypes to WP6 by agreed dates.

Task 5.3 Physical Tape and Metadata Interchange Formats (Months 7-36)

Most local MSMS implementations have their own proprietary data format on magnetic tape. Task 5.1 reviews the proprietary tape format for all MSMS implementations supported. That review becomes the basis for a design and implementation of a tape data translation module. The design includes a well-defined API to position to- and read tape files (or segments of files) given the file metadata that is exported together with the data itself. All MSMS also maintain their own proprietary file metadata format. This data normally include the file name and its placement within the logical name space provided by the Hierarchical Storage Management part of the local MSMS, file status information (such as its size, creation data, last access time) and the data residency (location on removable media). In order to allow a particular MSMS to import tapes containing data from another MSMS, the file meta data must be available. Thus, a common translation module for export/import of file metadata is needed. Task 5.1 reviews the proprietary file metadata format for all MSMS implementations supported. That review becomes the basis for a design and implementation of a file metadata translation module. The file metadata translation module is able to read a set of files containing file meta data exported from one MSMS and to merge it to the file meta data database of the importing MSMS. The design includes an automatic protection against file meta data clashes. This task will deliver a series of prototypes to WP6 by agreed dates.

Task 5.4 Information and Meta Data Publication (Months 7-36)

Many of the middleware tools developed in this project and others require information from each other. Job submission, resource locators, data replication and others will require information to be provided by an MSMS. This task is to consult the possible consumers of such information (particularly work packages 1, 2, and 4), to agree on a standard for information storage and delivery (e.g. XML) and to implement the publishing.

The initial design is likely to include agreement on a common repository for this information. This task will deliver a series of prototypes to WP6 by agreed dates.

Task 5.5 GRID Integration, Testing and Refinement (Months 13-36)

This task includes the implementation of the common API defined by Task 5.2 on the other MSMSs used by the partners. The testing and refinement of each of the software components produced by Tasks T5.2, T5.3, and T5.4 will be accomplished by this task, which continues to the end of the project. This task will take as its input the feedback received from the Data Management and Integration Testbed work packages and ensure the lessons learned, software quality improvements and additional requirements are designed/ implemented .
Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CERN 
	PPARC 
	SARA

	5.1
	27 (6)
	6
	15
	6

	5.2
	40 (12)
	10
	30
	0

	5.3
	10 (4)
	6
	4
	0

	5.4
	30 (8)
	10
	20
	0

	5.5
	25 (12)
	4
	21
	0

	Total PM
	132
	36
	90
	6

	Funded PM
	42
	0
	36
	6


In this workpackage CNRS and SARA will also contribute additional effort from their national Grid activities which are funded separately.

Workpackage 6 – Integration Testbed: Production Quality International Infrastructure

The Integration Testbed – Production Quality International Infrastructure work package is central to the success of the Data Grid Project. The work package will plan, organise, and enable testbeds for the end-to-end application experiments, which will demonstrate the effectiveness of the Data Grid in production quality operation over high performance networks. The work package will integrate successive releases of the software components from each of the development work packages. By the end of the project this work package will demonstrate testbeds operating as production facilities for real end-to-end applications over large trans-European and potentially global high performance networks.

Its specific objectives are to:

· Act as the focal point of all testing as and when the various software components from each development work package become available.

· Integrate the basic Grid middleware software, obtained from external sources (such as the Globus project) and from the various middleware work packages of the project (WP1-WP5), and co-ordinate problem determination and bug fixing.

· Enable and manage the construction of Data Grid testbeds initially across Europe and subsequently worldwide. This involves the integration of national facilities provided by the partners and their associates, comprising five to seven large computing systems (processors, disk, and mass storage) and fifteen to twenty smaller installations.

· Provide and manage feedback from early users of the software to the development work packages.

· Collate, package and manage the production of each major software and documentation release during the project.

Initial testbeds will be established in the following countries: Switzerland, Italy, the Netherlands, France and the UK. These will be led by CERN, INFN and ESA-ESRIN, NIKHEF, CNRS and PPARC respectively. The following countries have also expressed an intention to set up testbeds as the project progresses: the Czech Republic, Hungary, Finland, Germany, Portugal, Spain and Sweden.

The work package is split into seven tasks, which are described below.

Task 6.1 Testbed documentation and software co-ordination (Month 10 to Month 36)

This task co-ordinates the collation, packaging and management of the production of each major software and documentation release during the project. It will employ the methodologies and tools as defined by WP12 Management to ensure its success.

Task 6.2 Requirements capture and definition of Core Services (Month 1 to Month 3)

The Data Grid testbeds will be based on a small number of core technologies that are already available. This task will identify the basic set of core technologies required to construct an initial testbed. The central core technology that will be employed as the foundation of the project will be the Globus toolkit.

Task 6.3 Core Services testbed (Month 4 to Month 12)

Following the specification of the basic requirements for testbed operation, this task will co-ordinate the release of the basic set of core technologies which a small number of centres will use to set up an initial testbed based on the required core services. This initial testbed will make use of the existing networking and computing infrastructure available at each test site. If available, at least two of the centres will set up an initial VPN and begin experimentation. Initial experiences will be gathered and provide input to each of the development work packages.

Task 6.4 First Grid testbed release (Month 13 to Month 18)

Following the first year of the project this task will collate and release all of the available software component prototypes from each of the development work packages. Following the initial VPN experiments a larger VPN will be established. Basic end-to-end application experiments will take place. By the start of this work package components will be available from other work packages. New components will not be added to the release during the duration of this task, however updated versions of the currently released software will be made available on a rolling basis. This approach will be used in each of the subsequent tasks. Feedback will be collated and passed back to the relevant work package leaders for action.

Task 6.5 Second Grid testbed release (Month 19 to Month 24)

Mid-way through the project a second major release of the software component prototypes will be created and distributed to a number of centres across the European Union. Components will be available from WPs 1-5. At this stage of the project the first full end-to-end application experiments as described in WPs 8, 9 and 10 will take place. The available software components will be fully exercised by these experiments and feedback will be collated and passed back to the relevant work package leaders for action.

Task 6.6 Third Grid testbed release (Month 25 to Month 30)

The third major release of the Data Grid software will contain prototypes of almost all of the final component set. Again it is envisaged that the number and distribution of testbed centres will increase. The complexity of the end-to-end user applications provided by WPs 8, 9 and 10 will increase. Feedback will be collated and passed back to the relevant work package leaders for action.

Task 6.7 Final Grid testbed release (Month 31 to Month 36)

This will be the final major release of the Data Grid software and will comprise all prototype components (many at an advanced stage of development). Final end-to-end user application experiments will be conducted to fully test the capabilities of the resulting software, identify weaknesses and provide feedback which will be collated and passed back to the relevant work package leaders for action. It is envisaged that this final test stage will include centres from across the global. This will test the global nature of the resulting solution and demonstrate European leadership in this vital area of technological development.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CNRS 
	CSSI 
	CEA 
	IFAE 
	SARA 
	INFN 
	PPARC 
	Others

	6.1
	54 (54)
	0
	54
	0
	0 
	0
	0
	0
	0

	6.2
	76 (24)
	18
	0
	2
	9 
	0
	12
	12
	23

	6.3
	115 (47)
	38
	0
	5
	11 
	2
	15
	15
	29

	6.4
	81 (39)
	37
	0
	2
	7
	0
	9
	9
	17

	6.5
	174 (55)
	37
	0
	10
	19 
	2
	27
	27
	52

	6.6
	82 (40)
	38
	0
	2
	7 
	0
	9
	9
	17

	6.7
	218 (60)
	39
	0
	10
	25 
	2
	36
	36
	70

	Total PM
	800 
	207
	54
	31
	78
	6
	108
	108
	208

	Funded PM
	319
	192
	54
	31
	36
	6
	0
	0
	0


CNRS, CEA and SARA will contribute with substantial additional resources addressing national testbed developments strongly correlated to the DATAGRID project. The “Others” include all of the national organisations involved in the project who will take part in the project testbeds as the project proceeds.

CERN intends to integrate the DataGrid results and releases into its own ongoing testbed activities with unfunded effort.

Workpackage 7 – Network Services

A fully functional Data Grid will depend critically on the nature and quality of the underlying network. Performance (bandwidth, latency), security, quality of service, and reliability will all be key factors.  Data Grid wishes to use the European (Géant) and national research network infrastructures between the computational and data resources that will form the Data Grid testbeds; as Géant is not expected to provide a service before mid 2001, we will use the Ten155 infrastructure at the beginning of the project.

Task 7.1, starting immediately  will review the network service requirements of Data Grid and make detailed plans in collaboration with the European and national actors involved.  Those plans need to be both realistic and challenging, and must take into account both the evolving needs of the Data Grid project, as the design of the middleware becomes more definitive and the details of the testbeds are clarified, and the likely availability of European research network infrastructure, as both the details of the Géant project and the enhanced national infrastructures that it will interconnect become better defined. 

Task 7.2 will study, deploy and manage advanced network and transport services

Task 7.3 will monitor the traffic on and performance of the network, and develop models and provide tools and data for the planning of future networks, especially concentrating on the requirements of grids handling significant volumes of data.

Task 7.4 will deal with the distributed security aspects of Data Grid.

Task 7.1 : Planning for provisioning of infrastructure for testbed operation (1-36).

This task embodies the work required to survey the requirements of the applications to be deployed upon the first  testbed , and to assess the capacity of the European academic network infrastructure in relation to this.

Scope:

1. Technical liaison with DANTE and National Research Network providers (NRN).

2. Collection and specification of application network requirements. 

3. Building of a suitable traffic flow model for use in assessment and future planning. 

4. Assessment of  requirements against infrastructure capacity. 

5. Collaboration with DANTE/Geant and appropriate NRNs to determine the infrastructure required to be able to pilot new services as part of the testbed program, in particular  QoS services.

Deliverables

D7.1 (M9)   [Report] :  Network infrastructure for Testbed 1
D7.4(M36) [Report]:  Final report on network infrastructure and services

Task 7.2:  Network and Transport  Services (4-36)

High rate data replication across the wide area network (WAN) is a core issue to DataGRID operations. A wealth of information exists in the public domain on this subject. WP7 will collaborate with other WPs to ensure that this knowledge is used to ensure that high performance transport is achieved easily when invoked from middleware layers.

In the longer term  reliable multicast is likely to be required by  several Grid components, such as  management of data replicas (e.g. for the coordinated get in a push model of  WP2 ), and for information exchange between grid information indexes and grid resource information repositories  (WP1). We must define and test the approaches to reliable multicast which best suit the grid, for example as a function of the amount and frequency of data exchanges, of density and geographical distribution of the destination groups.

Finally we need to understand the QoS requirements of grid applications, and make use of pilot QoS services as and when provided on the WAN. As part of this we may become involved in pilot tests with providers.

Scope:

1. To ensure that high performance WAN transport is available at the middleware level 

2. To investigate other non-TCP based protocols, including reliable multicast.

3. Identification of traffic classes and middleware components requiring QoS.

4. Demonstrate and build experience in the use of end-to-end Diffserv in the Grid context (transporting Grid traffic classes, and integrated into applications). 

5. To collaborate in the development of other managed bandwidth services where appropriate.

6. Analysis and definition of an architecture for advanced reservation (i.e. GARA and evolutions thereof)

Deliverables

D7.3 (M18) [Report] : Network services : requirements, deployment and use in Testbeds
Task 7.3:  Network and Grid traffic monitoring .(1-36)

Measuring and monitoring of network performance is required for two important reasons. The first is to provide the tools necessary to view the network performance from a Grid applications standpoint and hence identify any strategic issues which may arise (such as bottlenecks, points of unreliability). The second is to provide the metrics required for use by Grid resource broker services.

WP7 will develop and deploy a Grid network monitoring system  using well known tools to gather statistics on well known metrics.  In addition achieved throughput measurements are also required and are likely to be provided through GridFTP logging services.  Basic services will be provided within one year, and enhancements made after this. The Network Weather Service” (NWS) will also be integrated where appropriate. 

In respect of  network information services, WP7 will develop an appropriate LDAP back end to make measurements visible through the GIIS/GRIS system, and will follow standards and developments through the GGF working group.

Scope:

1. To implement basic monitoring tools (RTT, Packet Loss, total traffic volume,.etc and TCP and UDP  throughput measurements) and present via WWW accessible visualisation tools.

2. To collaborate with other WPs on application monitoring and profiling where appropriate. 

3. To collaborate with other WPs to integrate  measurements into Grid information services.

4. To measure Grid traffic volumes.

5. To provide tools for Quality of Service analysis and monitoring.
Deliverables

D7.2 (M12) [Prototype] : Grid Network Monitoring. Demonstration of enhanced monitoring tools
 Task 7.4:  Grid Security (10-36)
Security is an important low-level component in Grid middleware. This task will be responsible for the coordination of DataGrid security requirements and design between all of the work packages. Operational security matters, e.g. authentication and authorisation services for the various testbeds, will be implemented and supported by WP6.

The security requirements of all the work packages will be gathered and documented at month 15. This report will also contain a description of the security design used in the first testbed release.  DataGrid Security is a key feature of the general DataGrid architecture; a DataGrid Security Design will be worked on during year 2 of the project and a report produced at month 28. The final report (month 36) will describe the security services used in the final testbed releases and an evaluation of the overall security design.
Deliverables

D7.5 (M15)  [Report] : Security requirements and Testbed 1 security implementation
D7.6 (M27)  [Report] : Security Design Report

D7.7 (M36)  [Report] : Final security report.

Resources

All of the tasks in this workpackage are directly linked to the DataGrid network services in order to provide the communication infrastructure for the testbeds. Therefore all of the countries or international organisations involved in the project will contribute a large amount of unfounded person-months for the network.

Each task will be managed by a prime contractor assisted by a secondary one as follows:

	Task
	Manager
	Assistant

	7.1
	CNRS
	CERN

	7.2
	INFN
	CNRS

	7.3
	PPARC
	SARA

	7.4
	PPARC
	CERN


The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CERN 
	CNRS
	ESA
	SARA
	INFN
	PPARC
	Others

	7.1
	61
	6
	0
	0
	0
	20
	15
	20

	7.2
	146 (15)
	18
	15
	3
	0
	10
	20
	80

	7.3
	83 (18)
	0
	0
	0
	18
	15
	20
	30

	7.4
	79
	12
	0
	0
	0
	0
	17
	50

	Total PM
	 369
	36
	15
	3
	18
	45
	72
	180

	Funded PM
	33
	0
	15
	0
	18
	0
	0
	0


In addition to the resources given above. CNRS will lead this workpackage and contribute additional efforts from other sources. Likewise SARA will also contribute additional resources.

Workpackage 8 – HEP Applications

Objectives

The High Energy Physics (HEP) community has the need of sharing information, very large databases (several PetaBytes) and large computational resources (thousands of fast PC's) throughout its centres distributed across Europe, and in several other countries in the other continents. One of the main concerns of the HEP community is to improve the efficiency and speed of their data analysis by integrating the processing power and data storage systems available at the separate sites.

HEP has a long and successful tradition of software development. While commercial software is used whenever practical, a large part of the software used in HEP has been developed by the scientific community itself due to the advanced science it embodies or its specific nature. A very distributed community of rather small groups in university departments and few large research centres has traditionally conducted these software developments during the last 30 years. Due to the scale of the problem posed by the data analysis task, HEP has been traditionally at the forefront in exploiting Information Technology innovation. There is therefore a well-established culture of remote coordination and collaboration and the habit of working together toward a long-term objective in an Open Software environment. A project like the one proposed is, person-power wise and by HEP standards, a medium size endeavour.

HEP is today organised in large experimental collaborations – 2000 or more researchers coming from countries all around the world for the larger ones. The four tasks proposed in this Work-Package correspond to the four collaborations conducting each a different experiment (ALICE, ATLAS, CMS, LHCb), in preparation for CERN Large Hadron Collider (LHC), due to enter operation in 2005. Each experiment creates its own data set and all the researchers participating to one collaboration have access to, and analyse, the same data. The data sets are different for the four collaborations, reflecting the difference in the experimental set-ups and in the physics goals. However they are similar in nature and also the basic access and processing requirements are essentially the same. Therefore the work of the DataGrid project (particularly at the middleware and interface levels) is equally applicable to all of them.

The four LHC experiments will produce few PB of original (also called raw) data per year. In particular ATLAS and CMS foresee to produce 1 PB/year of raw data and (200 TB of Event Summary Data (ESD) resulting from the first reconstruction pass. Analysis data will be reduced to few tens of TB, and event tag data (short event indexes) will be few TB. ALICE foresees to acquire 2PB/year of raw data, combining the heavy ion data with the proton data. LHCb will be generating ~. 4PB/year of data covering all stages of raw and MC processing. For typical analysis a subset of raw data should be sufficient, but the full ESD sample may be needed, at least in the initial phases of the experiment. The computing power required to analyse these data is estimated in the range of the thousands SpecInt95.

The raw data are generated at a single location where the experiments are run, CERN, but the sheer computational capacity required to analyse them, implies that the analysis must be performed at geographically distributed centres. While the storage and CPU capacity available at a single location is expected to increase substantially, it will be overwhelmed by the amount of the data to be traversed. To obtain the necessary resources and insure an acceptable ergonomy of use, distributed processing will be exploited on resources situated both locally and remotely. Therefore each of the collaborationswill need to exploit a world-wide distributed data base and computing hardware comprising:

· very large amounts (many PetaBytes) of distributed data, 

· very large numbers (tens of thousands) of computing resources, 

· and thousands of simultaneous users.

This scale requires the innovative use of large scale distributed computing resources and mass storage management systems to organise a hierarchical distribution of the data between random access secondary storage (disk) and serial tertiary storage (such as magnetic tape). The data transfer requires high-speed point-to-point replication facilities and a system that checks and maintains data consistency. Duplicated data should be used to help balance the search and network loads according to the response of the site. Consequently the computing model adopted by the LHC collaborations is distributed and it will be implemented via a hierarchy of Regional Centres. Basic ideas and building blocks of the model are common to the four collaborationsand their description can be found in the documents of the MONARC common project.[
]
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Different Regional Centres will focus on specific functionality and tasks. Some will specialise on simulation whereas others will take part in specific reconstruction tasks. In general raw event data are stored at CERN and only particular subsets of the event data are stored at the centres. The scale of the problem precludes straightforward replication of all data at different sites, while the aim of providing a general-purpose application environment precludes distributing the data using static policies. The computing model will have to handle generalised dynamic distribution of data including replica and cache management. HEP user requirements can be summarised as follows:

· All physicists should have, at least in principle similar access to the data, irrespective of their location.

· Access to the data should be transparent and as efficient as possible and the same should hold for the access to the computational resources needed to process the data. 

These requirements were well known for the last few years, and the four LHC collaborationsparticipate to the MONARC common project that has included in its goals the assessment of their feasibility, as it was clear that this would have needed some novel paradigm for distributed data processing. This should include tools for the management of the jobs, the data, the computing farms, the mass storage in a integrated way, as well as tools for monitoring the status of the network and computing facilities in the different sites. An important requirement is a common interface to the data store and also a unique naming convention for resources and data. Requests for resources are sent to the distributed fabric of data and CPU. Here query estimation and optimisation techniques are used to identify the optimal resources for the task and access them transparently.

The GRID paradigm seems to contain all the elements to answer the distributed computing requirements of the HEP community. HEP, in turn, is an almost ideal field in which to experiment and demonstrate the GRID technology for both data and computational intensive applications, as all its components seem relevant and applicable. It is by now clear that the GRID will be an instrumental element of the HEP computing strategy over the next decade. The final objective of this Work-Package is to demonstrate the feasibility of the Data Grid technology to implement and operate effectively an integrated service in the internationally distributed environment.

In general the following computing and data intensive activities should be made GRID-aware:

a) data transfers from / to Regional Centres and CERN

b) production of simulated data

c) reconstruction of real/simulated data

d) data analysis

The HEP GRID application tasks will be conducted as part of the Computing Project of the four LHC collaborations. These collaborationsare now developing their computing infrastructure, and in particular their reconstruction and analysis programs. The realisation of this complex of interrelated data samples stored at different centres and accessible online both locally and remotely constitutes a formidable technical and organisational challenge. Smooth operation of the whole system will be mandatory when real data will begin to flow from the apparatus in order to produce reliable physics results in a timely fashion. To enable this development, and at the same time continuously monitor the feasibility of the physics objectives, the four collaborationshave planned from now to 2005 large-scale tests called data challenges. These have the objective to assess the development of the software and of the distributed computing model, at least for Tier 0 and 1 centres.

In the data challenges large samples of data are simulated via advanced simulation programs. These data are then analysed pretending that they are coming from the real experiment. The programs to perform these analyses are already partially developed. All the four collaborations have experience of distributed production and analysis of data, and some have already performed fairly large-scale data challenges with traditional tools. A data challenge is a major exercise involving several tens of institutes and hundreds of physicists, and, as part of this Work-Package, the four collaborations are planning to conduct it exploiting the tools and services provided by the other Work-Packages. This explains the large unfunded effort, as a very large spectrum of users are already involved and will continue participating, including some application developers who will interface the GRID services to the collaboration software and many physicists performing analysis who will use these services transparently to get the best access to the data.

A large part of the unfunded contribution of WP8 comes from real users performing large-scale experimentation. This work-package benefits from a very large community that is preparing a world-wide distributing computing infrastructure needed for its experimental programme. The funded effort required for the project will leverage the large ongoing effort of experts from the physics community in this direction and it will consist of GRID experts who will liase the physics community with the developments in the other Work-Packages.

This Work-Package will be carried on in close collaboration with Work-Package 6 that will provide the basic infrastructure for the applications. The four collaorations have similar but mostly complementary applications that will cover a broad spectrum of GRID services and will provide challenging requirements and verifications for the other Work-Packages.

The two larger LHC collaborations, ATLAS and CMS, have a substantial participation from US laboratories. In the US also it has been realised that HEP applications are ideal GRID test cases, and various GRID projects related to LHC are already in advanced phase (GriPhyN, China Clipper, PPDG). Collaboration with these projects is most important for the collaborations and is already starting, based on the working relations between members of the same collaborations and on the need to share data and computational resources across the whole collaboration community. It is therefore expected that several physicists from U.S., and Japan, will participate to the data challenges and add to the global unfunded contribution of the project.

This WorkPackage builds on a large existing base of software applications developed by distributed collaborations that have been working together since the beginning of the LHC experimental programme, which started in the late 80’s. The programs are in an advanced state of development and there is already a network of computing centres that are used to install similar environments and run the same codes. In order take advantage from the GRID infrastructure, these codes will have to be modified, mostly in the way they are run and controlled, and in the way they see and access data and resources. These new developments will be based on the results of WP1-5 as they become available and initially on GLOBUS.

The experimental results are by definition subject to be published. This is not generally the case for the programs developed that are usually kept confidential. They are considered part of the competitive advantage of a collaboration over another one while trying to publish results. However, the partners in this Work Package have agreed to consider the code to interface the applications to the underlying GRID middleware that will be developed in the context of this project open and freely available.

Task description

The activities involved in this task are of three kinds

1. Development of the basic GRID software and infrastructure and test-bed management

2. Preparation of the testbeds, interfacing with the collaboration off-line environment, evaluation of results and optimisation of the prototype parameters

3. Development of the collaboration off-line software to take advantage of a distributed heterogeneous computing environment.

The first task has no experiment specific component and it will be carried out in common with the other collaborations. Personpower for this task will come from WP1-5.

The second task is partially experiment-specific, but will require GRID expertise, and it will come from WP6-7. The same experts will share the work of interfacing different applications to the GRID middle layer and use their experience to evaluate results and suggest optimisations. Close co-ordination with WP6-7 is necessary for this activity. This activity will foster cross-fertilisation between the different technical solutions of the collaborations and promote the adoption of common interfaces and procedures to use the GRID software.

The third task is collaboration specific and the resources will come from WP8.

The model of interaction with the middleware development packages is based on the idea of iterative cycles and fast prototyping for the various functionalities needed. This requires phases of strong interaction between the middleware developers, the physicists willing to get results from the applications and the people who interface such applications with the GRID tools and infrastructure. The sectors of the software most critical for GRID interfacing are the collaboration framework and the Database access. Some of the functionality may be provided via high level interfaces to the GLOBUS toolkit that has already been installed in several locations and is used by the American counterparts of the GRID project.

The project will consist of different phases:

1. First 12 months tasks 1-4. Decision on the test sites (in collaboration with WP6 and 7) and planning of the integration process, operational policies and procedures (in collaboration with WP 1-5). In particular agreement on the of the GRID services to be installed and supported at the different locations and of the delivery schedule of the GRID software to meet the requirements of the collaborations. Development of evaluation criteria. (PM 6, D8.1). Development of the GRID aware code and first interface with the existing GLOBUS services and with the first project release software. Test run of the testbeds and evaluation. (PM 12, D8.2)

2. Months 13-24 tasks 5-8. Complete integration of the first project release into experiment software. Monte Carlo production and reconstruction. Data replication according to the collaboration data model and analysis of the data. Feedback provided on the first release. Integration of the second project release and interface with its middleware and further operation and evaluation of the testbed (PM27, D8.3).

3. Months 25-36 tasks 9-12. Complete integration of the second project release into experiment software. Monte Carlo production and reconstruction. Data replication according to the collaboration data model and analysis of the data. Feedback provided on the first release. Integration of the third project releas and interface with its middleware and further operation and evaluation of the testbed (PM36, D8.4).

Collaborations foresee to have e a first run of the whole chain in a minimal-GRID mode can take place at phase 1. This is supposed to serve as a first prototype for a distributed production system. The following years more and more emphasis is put on GRID integration according to the following schedule:

· Run #0: Data will be produced and made available at the test bed locations on disk pools and/or mass storage systems (2% of final system data challenge).

· Run #1: A basic set of functionality will be available. This will be determined in the preliminary phase of the project in conjunction with the other Work-Packages, primary candidates being authentication, authorisation and query estimation and optimisation. In case of query estimation, it is expected that the software will provide experiment specific estimation parameters via a unified query interface (5% data challenge).

· Run #2: A prototype data Grid enabled environment will be ready to use including work load balancing of physics analysis jobs (10% data challenge).

ALICE specific activities – Tasks 8.1, 8.5, 8.9

ALICE aims at developing a prototype for remote analysis. The ALICE simulation and reconstruction ROOT-based [
] framework will produce the data. The testbed facilities will then be accessed remotely to perform analysis tasks covering a broad range of parameters related to the locality of data and algorithms and the access patterns to the data.

The location of the data on the different servers can be provided by a MySQL database connected with ROOT, by the GRID services, or by a mixture of the two as it is appropriate. The workstation initiating the job will send to the remote nodes the source code containing the work to be done.

[image: image3.wmf]
Schematic view of the analysis via PROOF facility

A load-balanced parallel query mechanism based on PROOF (Parallel ROOT Facility) fans out requests and retrieves entities for local processing, from data to the final result of the analysis, exploiting the GRID middle-ware to reach a high level of access uniformity across wide area networks and heterogeneous systems.

Specific contributions of this task to the deliverables are

· Development of the PROOF software (CERN), and of the GRID software (CERN and Regional Centres), installation of AliRoot on the Tier-1 and Tier-2 centres (PM 12, D-8.2).

· Installation of the PROOF software at the different locations, interface with the existing GRID services. Pilot runs of PROOF, remote analysis tests. Evaluation of results and optimisation cycle (PM 24, 30, 36, D 8.4-8.6).

ATLAS specific activities, tasks 8.2, 8.6, 8.10
The ATLAS applications best suitable for providing requirements and feedback to the project will be selected in each phase taking into account both the status of the other Work-Packages and the needs of the ATLAS experiment; in the following some applications foreseen for the first year are listed.

An example is the work of simulation (with DICE-Geant3 [
]) needed for the muon trigger Technical Design Report due for mid 2001. Such a work requires a CPU power of few 1010 SpecInt95xSec and (3TB disk space. A similar work is going on in US for DICE-Geant3 simulation studies of the Transition Radiation Detector.

GLOBUS enabled PAW and ROOT versions are being prepared for use in the analysis. The Liquid Argon community is studying the possibility of making use of GRID services in the analysis of the LAR test-beam data, e.g. for authomatising and parallelizing the work of analysing uniformity scans of the calorimeter. 

The Tile Calorimeters Test Beam analysis is another example, which is especially interesting as it makes use of Objectivity DB.

CMS specific activities, tasks 8.3, 8.7, 8.11

The CMS data model does not make a strict separation of the different types of objects (ESD, AOD, etc.), but it rather considers each event as a set of objects. Data simulation, reconstruction and distribution will be performed on (controlled) demand rather than in a fixed and scheduled way.
For the upcoming CMS production systems starting in autumn 2000, simulated data will be produced at different sites in the GRID mainly with CMSIM (traditional CMS simulation program). Consecutive reconstruction with ORCA (OO CMS program using ODBMS) will be done in a distributed way using GRID technology. Initial sites will be located in INFN/Italy and FNAL/USA (aside from CERN). A few 106 events will be generated during this preliminary phase of the project.

CMS High Level Trigger and Physical studies applications, to be run in a GRID aware environment, will need the generation, the reconstruction and the analysis of ~108 events in a distributed OBDMS scenario. In the coming years the final High-Level Trigger data challenge will have to take place (2001). Furthermore, the Computing Technical Design Report (2002) and the Physics TDR (2003) will follow, requiring the GRID to demonstrate its feasibility.

LHCb specific activities, tasks 8.4, 8.8, 8.12

LHCb has the most demanding multi-level trigger system of the four LHC experiments, including a vertex trigger level, and it specialises in the study of rare B-decay channels. The most demanding of computing resources are the high level trigger(HLT) optimisation studies, and the physics studies for signal and background for the many rare B-Decay channels. The HLT studies demand samples up to ~108 events, and the total requirement for MC data during the running of the experiment will match that  for the real data i.e. ~109 events.

LHCb will replicate data from CERN to the regional centres generally at the level of AOD and TAG, with access to RAW and ESD data being on demand for selected samples. However it is planned to generate the majority of Monte Carlo events outside CERN, with replication at the AOD+TAG level to CERN and other regional centres.

LHCb is starting to put processing farms in the collaboration (CERN, UK, France, Italy and the Netherlands) under the GRID umbrella, to provide a uniform data generation and reconstruction environment. The work will then extend to transparent data access and replication. Later stages will involve physics analysis, accessing both local and remote data in a transparent way.

Resources

The resources required to implement the workpackage are as follows 

	Task
	Total PM
	CERN
	CNRS
	INFN
	FOM
	PPARC
	Other countries

	8.1
	43 (9)
	10
	3
	15
	6
	9
	

	8.2
	55 (6)
	0
	3
	9
	6
	9
	28

	8.3
	50 (7)
	10
	0
	31
	0
	9
	

	8.4
	36 (8)
	10
	2
	9
	6
	9
	

	8.5
	72 (11)
	15
	4
	30
	8
	15
	

	8.6
	82 (7)
	0
	4
	15
	8
	15
	40

	8.7
	70 (8)
	15
	0
	40
	0
	15
	

	8.8
	57 (11)
	15
	4
	15
	8
	15
	

	8.9
	71 (10)
	15
	3
	30
	8
	15
	

	8.10
	81 (6)
	0
	3
	15
	8
	15
	40

	8.11
	70 (8)
	15
	0
	40
	0
	15
	

	8.12
	56 (10)
	15
	3
	15
	8
	15
	

	Total PM
	743
	120
	29
	264
	66
	156
	108

	PM Alice
	186
	40
	10
	75
	22
	39
	0

	PM Atlas
	218
	0
	10
	39
	22
	39
	108

	PM CMS
	190
	40
	0
	111
	0
	39
	0

	PM LHCb
	149
	40
	9
	39
	22
	39
	0

	Funded PM
	101
	36
	29
	12
	12
	12
	0


The “Other Countries” unfunded effort in Task 8.2 relates to equal contributions of PMs from Spain, Denmark and Sweden.

Workpackage 9 - Earth Observation Science Application

Main objective of this work package is to define and develop EO specific components to integrate the Data Grid platform and bring Grid-aware application concepts into the earth science environment. This will provide a good opportunity to exploit Earth Observation Science (EO) applications that require large computational power and access large data files distributed over a geographically distributed archive. On the other hand the Data Grid platform will spread its concept to a larger scientific community to be approached in the near future.

It is expected that no specific new system components will be developed in the Earth Observation application testbed. The application specific components (e.g. application platform interfaces) considered within this WP will consist mainly of adaptation of existing systems and services and integration within the DataGRID infrastructure. 

Specification of EO requirements, their development and implementation is the core of the activity. These components will be validated through small prototyping activity and consolidated by running specific test-beds. A complete application that involves the use of atmospheric Ozone data is selected as a specific testbed. The scalability of the GRID environment to meet earth science and application user community requirements will be investigated. This will constitute the basis for the evolution of the testbeds toward much larger computational and data processing requirements. 

All the activities will be handled in coordination and synchronisation with other related and relevant work packages in order to ensure a consistent and coherent work. 

As stated in section 8.1, the open software middleware developed in WP1 to WP5 will be linked to and integrated with already existing and brand new non-public application code (e.g. existing processing methods for Earth Observation applications, which are IPR of scientist and value adding companies, to be integrated in testbeds). 
Innovation

The WP9 will not develop any new components it will only integrate the M/w solution in the EO environment and will work mainly on the EO application "adaptation" to GRID-aware infrastructure. Anyway EO applications with their multi-source and multi-format data access requirements will bring a general purpose approach to distributed data access. Furthmore EO science covers a wide range of application requirements that goes from Parallel computing (e.g. Meteo modeling) to distributed processing (e.g. reprocessing of large volume of data).

Task 9.1: EO requirements definition (Month 1 – 6)

Identify EO requirements to take advantage of distributed accessible resources. This task will be the basis for EO middleware requirements. Envisaged solutions will be reviewed at architectural and design level, and traced against EO requirements. 

This activity may be complemented by specific investigations to confirm the choice of top candidate solutions. This in close cooperation with the work packages Grid Work Scheduling, Grid Data Management and Grid Application Monitoring.

Task 9.2: EO related middleware components state-of-the-art (Month 1 – 18)

Survey and study of the different projects and testbed connected with EO related activities, to have a view of the state-of-the-art in order to plan for improvements, development and reuse. This survey will focus on all the main topics involved in computational Grid activity to:

· Application development to have better understanding of middleware already available to develop GRID-aware applications

· Workload management to review middleware and test-bed already used or under evaluation

· Data Management to review middleware and data access standard compliant with EO environment

· Network Management to understand utilization of the different protocols (QoS improvement, Ipv6 features etc.) that could match or impact on EO application development

The main focus will be on the middleware components and all its expected features for EO Grid-aware applications, such as: resource, data and processing management, security and accounting, billing, communication, monitoring.

This will also address relation and intersection with US Grid projects and initiatives.

Task 9.3: EO Platform Interface Development (Month 7 – 30)

Development of EO specific GRID middleware extensions to fit generic EO requirements. 

These extensions will be used in the identified EO test-beds and will implement the standard mechanisms to more generic earth science data access to be used by all applications to be processed in the Grid framework. The main objective is to produce useful software for data location, management and retrieval. EO Grid processing will require smooth integration with this infrastructure to access the distributed data archives, via various standards and through universal structure, for the specific processing. 

The task requires the review and validation of the envisaged solutions at architectural and detailed design level against the initial EO requirements. Specific topics of direct impacts are: mass storage management for large data files and archive EO specific access formats interface.

Task 9.4: EO Ozone/Climate application testing and refinement (Month 13 – 36)

The main goal of the task is to identify, detail and prepare specific applications to demonstrate end-to-end services with user involvement. 

The set up of such a pilot testbed will involve end-user and data providers (for atmospheric Ozone data derived from ERS GOME and ENVISAT SCIAMACHY sensors) to demonstrate how the GRID infrastructure can be used in an end-to-end scenario accessing multi-source (including climate databases) information. The main objective is to provide processing power to the research community to allow data mining and systematic processing on long time series of EO data, which is not possible today and will require even more demanding processing resources to cope with the data rates of future sensors.

In addition this test-bed will be able to verify some scheduling intelligence aspects of the middleware, which should prefer situations where the data to be processed are local to the processor. This will require:

· Adaptation of processing algorithms to Grid requirements

· Procurement and adaptation of archiving systems to Grid and data access requirements

· Installation of the Grid middleware component at various sites 

· Development of user interface for the Grid infrastructure for use by EO scientists (i.e. not IT specialists) 

The testing and refinement of each of the software components produced will be accomplished. This phase will continue to the end of the project. This task will take as its input the feedback received from the Integration Testbed work-package and ensure the lessons learned, software quality improvements and additional requirements are designed, implemented and further tested.

Task 9.5: Full scale Earth Science application test-bed scaling (Month 7 – 18)

The scalability of the Grid approach towards much larger computational and data processing requirements shall be investigated and demonstrated. This will be carried out starting from testbeds and enlarging their objective to wider earth Sciences applications. Main investigations and preparation of specific prototypes will address:

· Reprocessing of large ENVISAT data sets (hundreds of Terabytes) with improved processing algorithms. Data will be accessed via a distributed access infrastructure from the ENVISAT 'Processing and Archiving Centers' (PACs) distributed in Europe. On top, auxiliary data might to be recovered from the auxiliary data-providers e.g. meteo-files from meteorological institutes

· Test-bed for distributed and parallel processing for EO data modelling over EO R&D Grid -aware network. Scientific modelling data results will be provided through multi-D visualization, virtual reality and tele-immerse visualization tools.

· Demonstration of local area meteorological modelling, interfacing wider area prediction model results, focusing on procedures for input-initialisation of numerical models and resource allocation for numerical climatic re-analysis.

In these activities extensive adaptation of the data access infrastructure interface and installation of the Grid middleware component at various sites including procurement of hardware and software and parallel processing synchronization will be the main activity. Grid -aware application testbeds and development will be mainly rely on COTS tools.

This task will be executed in parallel with the development of the middleware architecture design and the first project release. Potential new Earth Science applications which may benefit from the DataGRID system vision will be analysed and new concepts for use of DataGRID in operational environment at ESA and other national Earth Science facilities (Processing and Archiving Centres, Expert Support Laboratories etc.) will be studied.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	ESA
	KNMI

	9.1
	9 (5)
	6
	3

	9.2
	6 (4)
	5
	1 

	9.3
	39 (35)
	38
	1

	9.4
	41 (41)
	21
	20 

	9.5
	25 (25)
	24
	1

	Total PM
	120
	94
	26

	Funded PM
	110
	84
	26


In addition to the resources outlined above, KNMI will contribute additional effort funded from other sources to this workpackage. CNRS will also contribute efforts to this workpackage funded from other sources.

Workpackage 10 - Biology Science Applications

The field of Bio-Informatics (also known as Computational Biology) has led to numerous important discoveries and practical applications and is considered as one of today's most promising and expanding scientific fields.

The recent explosion of data acquired by automated gene sequencers and other experimental techniques requires vast amounts of computing power to analyse the biological functions of genes. Additionally thousands of databases contain already collected molecular data, which could be correlated and exploited. Today the Bio-Informatics community lacks the necessary infrastructure to process all this data. Therefore the development of an international infrastructure, which will provide the means of correlating large amounts of data in a transparent way, is of great interest.

In particular we plan:

· Production, analysis and data mining of data produced within projects of sequencing of genomes or in projects with high throughput for the determination of three-dimensional macromolecular structures. Comparison between genomes on evolutionary scale. 

· Production, storage, comparison and retrieval of measures of the genetic expression levels obtained through systems of gene profiling based on micro-arrays, or through techniques that involve the massive production of non-textual data as still images or video.

· Retrieval and in-depth analysis of the biological literature (commercial and public) with the aim of the development of a search engine for relations between biological entities.

The Bio-Informatics community lacks the required knowledge and experience to develop such systems on their own and therefore wants to benefit from the ongoing developments of High-Energy Physics. The Data Grid project will provide a system to gain access to developments and resources that could facilitate the exploitation of the expected huge quantities of Bio-Informatics data. The Data Grid project also can incorporate the requirements of Bio-Informatics right from the beginning.

Task 10.1 Requirements for grid-based biology applications (months 1 - 6)

Today the available biological data resides mainly in local databases. Also, the computations for genetic sequential analyses are done locally or concentrate on few super-computer sites. The Data Grid approach of truly distributed computing resources and a corresponding infrastructure provides new possibilities for the Bio-Informatics community. In order to be able to fully exploit these, the user requirements will be defined. These requirements will be submitted to the other WP's.

Task 10.2 Testbed specifications for biology applications (months 7 - 12)

A testbed for the   applications has to be defined and specified. The testbed will be build out of Bio-Informatics accessible components (computing cluster of partner CR2) and other available components. Special arrangements will have to be made due to the particular requirements of Bio-Informatics. 

In order to exploit the capabilities of the Data Grid  existing application(s)  will be identified, which can be adapted to the Grid environment to make best use of it. At the current stage, two areas of applications are possible candidate for the Grid : 

-
genomics with a specific concern about parasitology and philogenetics.

· medical imagery.

Molecular biologists are also investigating a possible contribution to the project.

The option of setting a dedicated virtual private network vs sharing the same VPN with the HEP applications must be analyzed in view of security aspects and performance requirements.

Acceptance criteria for the testbed will be part of the testbed specifications.

Task 10.3 Adaptation of biological application(s) for the second and final testbed releases (months 13 - 36)

It is planned to phase the biological testbeds according to the WP8 schedule. Because of the lack of required knowledge from the biological community, it is expected to have only two testbed releases phased with WP8 Run #1 and WP8 Run #2.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CNRS
	VR
	Others *

	10.1
	37 (25)
	19
	6
	12

	10.2
	37 (25)
	19
	6
	12

	10.3
	141 (37)
	31
	20
	90

	Total PM
	215
	69
	32
	114

	Funded PM
	87
	69
	18
	0


* Others: This item includes all the research and industrial groups who are willing to participate to the DataGrid testbed for the biology science applications. Formal commitments will be collected at the time where the biology applications will be selected; CNRS, VR, CNR are currently organising this activity which could involve some of their research labs in cooperation  with  industrial and public organisations like Institut Pasteur in France, Swedish, French and  finish hospitals, EBI or EMBL ; such organisations are being invited to participate to the project.

WP 11 Information Dissemination and Exploitation

The aim of this WP is to create the critical mass of interest necessary for the deployment, on the target scale, of the results of the project.  This allows the development of the skills, experience and software tools necessary to the growth of the world-wide DataGrid.

The actions performed in the context of WP-11 will be focused on:

· the support for the improvement of the knowledge of Grid and DataGrid results as a basis to create new opportunities for building industrial quality products and services;

· the co-ordination and the support of the local DataGRID dissemination activities undertaken by the project partners in the European countries;

· the contribution to international standards (such as GGF, IETF, and any other relevant one, which could emerge during the course of the project)

· the publication of papers and attendance at international conferences, as already explained in chapter 8.

Task 11.1 Preliminary actions (month 0-6)

Preliminary technological actions:

· The DataGrid web site, currently under the CERN, will be taken in maintenance by CNR as soon as possible. The Project Presentation will be prepared for dissemination and published on a preliminary version of the project website; 

· Meetings and interviews to the other WP managers will be accomplished to gather the technical requirements of electronic dissemination tools;

· The DataGRID dissemination e-environment will be designed, realised and activated. The dissemination e-environment will offer the following services: a project portal, one or more mail lists, publishing tools. The portal will provide access to: introductory documents, vision plans, an event calendar , deliverables and official documents,  open source code and related documentation, Grid and Datagird tools. A further section of the portal will afford the e-marketplace dimension of the DataGrid initiative, supporting the exchange of DataGrid expertise within and acrossapplication domains.

Planning actions

· The responsible to undertake the actions under the dissemination WP will be nominated for each country;

· Preliminary contacts with the potentially interested organisations and individuals will be taken: industries, policy makers, learning communities, both on a country and european basis. This will be accomplished by the definition of an address book of institute representatives, industry R&D departments, researchers and technicians that will form the basis of the Industry & Research DataGrid Forum;

· A document deliverable defining the Dissemination and Use plan will be produced. The document will include:

· the maintenance strategy of the contents in the dissemination e-environment;

· the local (national) dissemination plan (time scheduling, required resources etc..) and the related strategy to attract and stimulate the participation to the planned events, including the responsibility of local disseminators;

· the maintenance plan  (time scheduling, required resources and responsibilities) of the open software produced in the project;

· the plan for the use of  open software by individuals and non profit organisations; 

· the plan for the management of the Industry and Research DataGrid Forum including a preliminary identification of the potential application fields, customers and business opportunities;

· the plan (time scheduling, required rosources and responsabilities) for the main project conferences

Information Clustering

· The Information Exchange Plans for inter-project collaboration with other European (EuroGrid,…) and international (US, Japan,...) GRID development projects/activities will be defined in strong collaboration with all partners. Official contacts with representatives of other Grid projects will be organized and coordinated.

Task 11.2 Maintenance of the dissemination e-environment (month 6-36)

The task is focused on the maintenance of the electronic tools (portal, mailing lists, web site ..)  that supports the WP activities. The Web site contents will be maintained during the lifetime of the project:

· the availability, the capability and the e-tools will be technically managed in order to be always available and well performing;

· the contents will be collected, managed and updated;

· the links with other Grid related web sites will be maintained and updated;

· the mail-lists will be managed;

· news on Grid and DataGrid will be searched, collected and published;

· the project partners will be properly instructed and supported in the task of publishing documents in the project web site;

· a monthly electronic newsletter will be published and distributed to the mail list participants. 

The workflows of information exchange with the related European and International Grid development projects/activities will be managed.The existing technological resources of the CED-CNR (hardware, communication and software resources) will be exploited to reach a satisfactory quality of service.

Task 11.3 Local dissemination and international collaboration (month 6-36)

The CNR will co-ordinate the local DataGRID dissemination activities undertaken by the project partners in the European countries outside the context of the dissemination workpackage. All the initiatives will be published in the project web site. The programme and the material for the promotion of the Datagrid initiative will be prepared. 

A half day seminars will be organised on a country basis where possible. These half day seminars aim to:

· improve the knowledge of Grid and DataGrid results on a local basis;

· explain the opportunities for building industrial quality products and services;

· invite local industries, policy makers, learning communities to follow the evolution of the DataGRID project, preferably in the context  of the Industry and Research Forum.

The event  will be organised locally and will exploit the advantage of native speakers where needed. CNR and CSSI will prepare the event programme and the paper material for the seminar.

The responsible for each country dissemination will establish the contacts with the interested industry, policy and learning parties and will be supported in the organisation of the seminar. The Network of Innovation Relay Centres (IRC) from the European Commission’s Innovation/SMEs Programme will be involved in the local dissemination activities. Moreover contacts with the ideal-list (Information Dissemination & European Awareness Launch for the IST Programme) project.

The collaboration with European and International Grid projects will be managed according to the Information Exchange Plans defined in task 11.  

The CNR Office in Bruxelles, in coordination with Brussels offices of some of the major partners will provide support for the contacts with the European Commission’s Divisions and the research and industry communities involved in European Projects potentially interested in Grid activities and applications.
Task 11.4: Support of the open software adoption (month 18-36)

The project results will be available as “open software”. The promotion of its adoption is crucial to create a mass of human expertise and to ensure its emergence as de-facto worldwide standard.

This action will be focused on the promotion of open software adoption by individuals (students, researchers) and educational organisations. Industries will preferably have a stricter contact with the project participants. 

As soon as the first project results will be available as “open software”, the related web site section will be opened:

· the contacts with the open software authors will be established;

· the related technical documentation will be refined and published;

· a minimal testbed will be realised to try the installation procedure and support the early adopters;

· the  mailing lists and the FAQ list will be initiated.

Task 11.5: Industrial deployment (month 6-36)

As part of its dissemination activity a network of active and interested institutes will be grouped in a so-called Industry and Research Forum. In particular it will bring together researchers in different disciplines (Earth Observation, Biology, Physics, and Computer Science) from many EU member states, European Industry and countries such as USA, Japan, Russia, Hungary, Poland, Czech Republic, and Israel. Preliminary contacts has been already established with many research centres, universities and industries (Hewlett-Packard Company, ManagedStorage International France S.A.S, Silicon Graphics High Performance Computing,  WaterFields  Limited …)

The Industry & Research Forum will be supported for the lifetime of the project. The Forum activities will be focused on:

· the wide dissemination of the results of the DataGRID project within the industrial and scientific communities;

-
the analysis and the comprehension of the needs and constraints of industrial enterprises for the deployment of the Grid architecture. The possible identified areas are energy, transportation, biology, electronics, mechanics, telecom, health-care and environment.

The Forum will be the main exchange place of information, dissemination and potential exploitation of the Data Grid results. For such a purpose, a special interest mail-list is open to all interested parties. This list is used for an open discussion of the issues and announcement of results as they become available. The address for the subscription of interested parties will be included. The mailing list traffic will be archived for future reference and to allow newcomers to review in preparation for joining the list.

The “e-marketplace” section of the DataGRID portal will support the management of the Industry & Research Forum. In coordination with the Workpackage 6, the testbeds will be made available to third parties for short periods for specific demonstrations related to Data and Computational GRIDs and the exploitation of high performance networks. 

Annual conferences and Industry/Research Forum workshops are organized at the 15th, 26th and 36th month from the project start.

· review of the technical progress of the middleware components of the project, and the relationship to other Grid technology projects;

· operational status of the testbed, review of performance, reliability and throughput factors;

· status of the scientific applications and the effectiveness with which they can exploit the testbed;

· presentation of potential applications from other scientific and industrial fields; 

· discussion of shortcomings and limitations, and proposals for future work.

The results of the Forum will be published in the conference proceedings, made available on the Web site.

The success of this forum will be a direct measure of the success of the project as a whole.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CNR 


	CSSI 



	11.1
	13 (13)
	12
	1

	11.2
	24 (24)
	24
	0

	11.3
	8 (8)
	4
	4

	11.4
	10 (10)
	10
	0

	11.5
	11 (11)
	10
	1

	Total PM
	66
	60
	6

	Funded PM
	66
	60
	6


Workpackage 12 - Project Management

The coordinating partner CO (CERN) will manage the project. CERN has a long-term experience of managing the successful implementation of large international projects of this nature.

Full details of the project management activities including board structures, conflict resolution, project administration activities, and project management tools and methodologies are given in Part 9.7.

CERN will provide a dedicated PM (Project Manager), PA (Project Architect) and a PS (Project Secretary) partly funded by the project. This effort will be complemented by an equivalent effort of IT and administrative staff.

The main partners will provide a direct interface to their national GRID structures and administrations.

Task 12.1 Project Administration

To help the project manager and the project boards in their task, a project office will be set up to ensure daily monitoring and support of the logistics of the project. Daily communication between all participants will be via electronic mail, keeping time lost travelling and travel expenses to a minimum.  The project office will ensure that digests of the email communication between partners are transferred to the Web site providing easily accessible information on the current activities of all partners. The project office will assist in setting common styles for deliverables, web pages and presentations.

The work package managers and project administration will generate quarterly progress reports. These reports will indicate the progress made in each task and the resources consumed.

Task 12.2 Software integration tools development (month 1 - 9)

One of the major risks associated with such large software development projects is the use of incompatible tools and software versions. In order to avoid delays due to such mishaps a central repository and clearing house will be developed and operated. 

The development will take place in various places all over Europe and will be carried out by scientific and industrial developers with very different coding standards and rules. In order to provide a maintainable and exploitable result, AC8 (CSSI) will provide a uniform set of tools that will be used within WP 6. These tools and procedures will be used to build reference releases for the various developments and tests and will automatically check the compliance of the developed code with the agreed rules.

During the first three months of the project, we define different software management tools like: 

· a central repository of software, 

· a software references management,

· a tools acceptation process (tools check-in and check-out),

· a verification process for on coming  Grid components.

These tools will be proposed to the consortium. The agreed tools will be developed and will be deployed at the main testbed facility under the responsibility of CR7 (CNRS). 

Since all software has to be deployed at the testbeds the operation of the central repository and clearing house will be located with WP6 (Testbeds). 

Task 12.3 Project architecture and technical direction

In order to provide the technical direction of this complex project, including major software design and development activities, a distributed testbed environment involving at least six large computing centres and ten or more secondary sites, and demonstration applications drawn from three different sciences, a full-time Project Architect will be appointed by the coordinating partner in agreement with the Project Management Board. The architect will ensure overall coherence of the different work packages, will organise technical committees as appropriate to oversee the work of the different major divisions of the project, and where necessary will make decisions on technical direction and strategy. The PA will work in close co-ordination and report to the PM. The Project Architect will lead an Architecture Team formed by the WP managers of the five Middleware WorkPackages, a representative of the applications WPs and senior representatives from the US Globus development teams. In the first six months of the project the PA will coordinate the requirements gathering phase of the first 5 WPs (the Middleware). The PA will collate the outputs of these WPs and produce an integrated deliverable of the project architecture.

Resources

The resources required to implement the workpackage are as follows:

	Task
	Total PM
	CERN 
	CSSI 

	12.1
	89 (53)
	89
	0

	12.2
	21 (21)
	0
	21

	12.3
	48 (12)
	48
	0

	Total PM
	158
	137
	21

	Funded PM
	86
	65
	21


9.3 Workpackage descriptions

On each of the following pages a tabular description of each of the twelve project workpackages is given in standard format. Only funded effort is indicated in these tables. For a full description of the effort breakdown for each workpackage task the reader is directed to the resource tables in the preceding section.

The Testbed Work Package (WP6) will assure the overall coherence of the project, focusing and synchronising the work of the middleware and applications work packages by defining and managing regular Project Releases. Each Project Release corresponds to a complete Testbed environment, defined in terms of the functionality to be provided by the individual middleware work packages, the list of participating sites with their available computing resources, the available network resources, the details of the application environment supported at each site, and the target demonstrations to be provided by each of the application work packages. There will be two Project Releases at approximately yearly intervals corresponding to the major working prototypes of the project, and a third Project Release to demonstrate the final output of the project. Each Release corresponds to a deliverable of each of the middleware Work Packages, integrated into a corresponding deliverable of the Testbed Work Package. Corresponding to each Release the Testbed Work Package will produce another deliverable a few months later consisting of a report evaluating the functionality, reliability, and performance of the integrated system, and reporting on and presenting the results of the use of the Release by the applications Work Packages. The schedule and detailed specifications of the Project Releases will be produced as an early deliverable of the Testbed Work Package, taking input from the middleware work packages (WP1-5), the Network Work Package (WP7) and the applications work packages (WP8-10). Intermediate releases of the Testbed environment will be made in order to fix problems and bring the Testbed environment up to a production quality standard. These intermediate releases may also introduce new middleware functionality. The Testbed Work Package (WP6) will define the policy and schedule for intermediate releases in its Release Definition and Schedule deliverable, but these intermediate releases are not external deliverables of the work packages.

The overall design and technical consistency of the software developed by the middleware work packages will be assured by an Architecture Task Force, consisting of one representative of each middleware work package, the Project Architect, and a small number of external consultants or experts. The project expects that the Globus Project will agree to provide such a consultant. The Architecture Task Force will produce an architecture document as a deliverable of the Project Management work package at the end of the first year. This document will use as input the requirements and architecture specifications of each of the middleware work packages, produced as project-internal deliverables by these work packages. The architectural documents will include the user requirements as appropriate, captured through the applications work packages.

The Deliverables of the middleware and Testbed work packages are used, as explained above, to coordinate the integration of prototypes and report on experimental exploitation. These enforced synchronisation points may not reflect clearly the progress of the R&D within the middleware work packages. Where appropriate milestones are defined by each middleware work package to allow the technical progress of the progress to be followed.

	
	Workpackage description: Workload Management


	Workpackage number :
	1
	Start date or starting event:
	Project Start

	Participant number:
	INFN
	DATAMAT
	CESnet
	
	
	
	Total

	Person-months per participant:
	216
	108
	132
	
	
	
	456


	Objectives
The goal of this package is to define and implement a suitable architecture for a distributed scheduling and resource management on a GRID environment.


	Description of work 

Task 1.1: Requirement definition and gathering for each tasks
Task 1.2: The goal of this task is to develop a method to define and publish the resources required by a job
Task 1.3: The goal of this task is to be able to handle the submission and co-allocation of heterogeneous GRID resources for parallel jobs.
Task 1.4: This task addresses the definition of scheduling policies in order to find the best match between job requirements and available resource.
Task 1.5: This task addresses the definition of tools and services for bookkeeping, accounting, logging, authentication and authorization.
Task 1.6: Coordination, integration and interfaces between components and information flow between partners
Task 1.7: Testing, refinement assessment phase following testbed integration



	Deliverables
D1.1 (Report) Month 3: Report on current technology
D1.2 (Report) Month 6: Definition of architecture, technical plan and evaluation criteria for scheduling, resource management, security and job description
D1.3 (Prototype) Month 9: Components and documentation for the 1st release: Initial workload management system integrating  existing technology and implementing computing resources brokerage.
D1.4 (Report) Month 18: Definition of the architecture, technical plan and evaluation criteria for the resources co allocation framework and mechanisms for parallel job partitioning.
D1.5 (Prototype) Month 21: Components and documentation for the 2nd release.
D1.6 (Prototype) Month 33: Components and documentation for the final workload management system
D1.7 (Report) Month 36: Final evaluation report.



	Milestones and expected result

M1.1 Month 9: Components and documentation for the 1 release: Initial workload management system based on existing technology integration

M1.2 Month 21:Components and documentation for the 2 release: Workload management scheduling implementing code migration

M1.3 Month 33:Components and documentation for the final release Workload management scheduling implementing data migration and remote access




	
	Workpackage description – Grid Data Management


	Workpackage number :
	2
	Start date or starting event:
	Project Start

	Participant:
	CERN
	ITC 
	UH


	VR 
	
	
	Total

	Person-months per participant:
	36
	72
	36
	36
	
	
	180


	Objectives 

The goal of this work package is to specify, develop, integrate and test tools and middle-ware infrastructure to coherently manage and share Petabyte-scale information volumes in high-throughput production-quality grid environments. The work package will develop a general-purpose information sharing solution with unprecedented automation, ease of use, scalability, uniformity, transparency and heterogeneity.



	Description of work 

Task 2.1: The results of this task will be collated and issued as a deliverable.

Task 2.2: Produces software for uniform and fast transfer of files from one storage system to another. 

Task 2.3: Manages copies of files and meta data in a distributed and hierarchical cache.

Task 2.4: Publishes and manages a distributed and hierarchical set of associations.

Task 2.5: Provides global authentication and local authorisation.

Task 2.6: Produces a migration and replication execution plan that maximises throughput.

Task 2.7: Takes as input the feedback received from the Integration Testbed work package and ensures the lessons learned, software quality improvements and additional requirements are designed, implemented and further tested. Also assures the co-ordination of all sub-Tasks of this work package.




	Deliverables 

D2.1 (Report) Month 4:  Data access and file systems. State of the art report.
D2.2 (Report) Month 6: Data Management Architecture report. Design, requirements and evaluation criteria
D2.3 (Prototype) Month 9: Components and documentation for the first Project Release (see WP6)

D2.4 (Prototype) Month 21: Components and documentation for the second Project Release

D2.5 (Prototype) Month 33: Components and documentation for the final Project Release

D2.6 (Report) Month 36: Final evaluation report




	Milestones and expected result 
M2.1 Month 9: Components and documentation for the first Project Release completed.

M2.2 Month 21: Components and documentation for the second Project Release completed.

M2.3 Month 33:.Components and documentation for the final Project Release completed.



	
	Workpackage description – Grid Monitoring Services


	Workpackage number :
	3
	Start date or starting event:
	Project Start

	Participant number:
	PPARC
	MTA SZTAKI
	IBM
	
	
	
	Total

	Person-months per participant:
	108
	75
	36
	
	
	
	219


	Objectives 

The aim of this workpackage is to specify, develop, integrate and test tools and infrastructure to enable end-user and administrator access to status and error information in a Grid environment.




	Description of work 

Task 3.1: A full requirements analysis and architectural specification will be performed. Interfaces to other sub-systems will be defined and needs for instrumentation of components will be identified. Message format standards will be set up. 

Task 3.2: Evaluation of existing distributed computing monitoring tools.

Task 3.3: Develop software libraries supporting instrumentation APIs and information interfaces to computing fabrics, networks and mass storage. Monitoring information storage will be developed to enable both archiving and near real-time analysis functions.

Task 3.4: Development of monitoring data analysis software and tools for visual presentation of results.

Task 3.5: Deployment, integration and validation of monitoring tools.



	Deliverables 

D3.1 (Report) Month 12: Current technology review and evaluation
D3.2 (Report) Month 9: Architecture report. Design, requirements and evaluation criteria
D3.3 (Prototype) Month 9: Components and documentation for the First Project Release (see WP 6)

D3.4 (Prototype) Month 21: Components and documentation for the Second Project Release (see WP 6)

D3.5 (Prototype) Month 33: Components and documentation for the Final Project Release (see WP 6)

D3.6 (Report) Month 36: Final evaluation report




	Milestones and expected result 
The final results of this workpackage will focus on production quality systems for monitoring in a Grid environment for end-users and system/grid administrators. An architecture will be established and tools developed for parameter measurement and for data collection, storage, evaluation and presentation. After the first year, prototype components will be integrated into the project common testbed (see WP 6). At the end of the second year, an interim release of components will be incorporated into a subsequent release of the project testbed. At the end of the project the finished components will be moved into the final release of the project testbed. In this way, the outputs of this workpackage will be merged with other Middleware components and synchronised across the whole project.

M3.1 Month 6: Decide baseline architecture & technologies.

M3.2 Month 9: Provide requirements for collation by the Project Architect

M3.3 Month 9: Prototype components integrated into First Project release (see WP 6)

M3.4 Month 21: Interim components integrated into Second Project Release (see WP 6)

M3.5 Month 33: Final components integrated into Final Project Release (see WP 6)




	
	Workpackage description – Fabric Management


	Workpackage number :
	4
	Start date or starting event:
	Project Start

	Participant:
	CERN
	FOM
	ZIB
	EVG HEI UNI
	
	Total

	Person-months per participant:
	108
	24
	36
	36
	
	204


	Objectives 

To deliver a computing fabric comprised of all the necessary tools to manage a centre providing grid services on clusters of thousands of nodes. The management functions must uniformly encompass support for everything from the compute and network hardware up through the operating system, workload and application software. Provision will be made to support external requests for services and information from the grid.



	Description of work 

Task 4.1 Performs requirements gathering from users and administrators both locally and on the grid.

Task 4.2 Surveys existing tools, protocols, and definitions for resource specification and configuration.

Task 4.3 Implements a configuration management framework in which standard configurations of the fabric building blocks can be identified and defined, and then instances of them registered, managed, and monitored.

Task 4.4 Implements an automated software installation and maintenance framework to install, configure, upgrade and uninstall software for the system and the applications, scalable to thousands of simultaneous machines.

Task 4.5 Implements a system monitoring framework in which the measured quantities have a context which enables hierarchies to be built and dependencies to be established, facilitating monitoring targeted at the delivered service.

Task 4.6 Provides a fault tolerant system that automatically identifies the root cause of faults and performance problems by correlating network, system, and application data.

Task 4.7 Integrates with the grid through mechanisms to publish collected data as well as quality and cost functions of site services, and interfaces for grid applications to apply for policies on resource usage and priorities in the local fabric, as well as to gain authentication and authorization. Interfaces to other work packages, and provides tools to, and gets feedback from the Testbed.




	Deliverables 

D4.1 (Report) Month 4: Report of current technology

D4.2 (Report) Month 6: Detailed architectural design report and evaluation criteria – input to the project architecture deliverable (WP12).

D4.3 (Prototype) Month 9: Components and documentation for the first project release (see WP6).

D4.4 (Prototype) Month 21: Components and documentation for the second project release.

D4.5 (Prototype) Month 33: Components and documentation for the final project release.

D4.6 (Report) Month 36: Final evaluation report.




	Milestones and expected result 
M4.1 Month 9: Components and documentation for the first Project Release completed.

M4.2 Month 21: Components and documentation for the second Project Release completed.

M4.3 Month 33:.Components and documentation for the final Project Release completed



	
	Workpackage description – Mass Storage Management


	Workpackage number :
	5
	Start date or starting event:
	Project Start

	Participant:
	PPARC
	SARA
	
	
	
	
	Total

	Person-months per participant:
	36
	6
	
	
	
	
	42


	Objectives 

The aim of this work package is to interface existing Mass Storage Management Systems (MSMS) to the wide area GRID data management systems.




	Description of work 

Task 5.1 Requirements Gathering

Task 5.2 Produce a Common API for existing MSMS of interest to the participants.

Task 5.3 Produce software that provide interchange of both physical tapes and the corresponding metadata between heterogeneous MSMS.

Task 5.4 Produce a method for Information and Metadata Publication from MSMS

Task 5.5 Grid Integration, Testing and Refinement



	Deliverables 

D5.1 (Report) Month 3: Review of current technology
D5.2 (Report) Month 6: Architecture and Design
D5.3 (Prototype) Month 9: Components and documentation for the first project release

D5.4 (Prototype) Month 21: Components and documentation for the second project release.

D5.5 (Prototype) Month 33: Components and documentation for the third project release

D5.6 (Report) Month 36: Final evaluation report




	Milestones and expected result 
The final results of this work package will focus on production quality software to interface the local mass storage system of any of the project partners with the GRID data management. The work package will also provide production quality software to allow for data exchange and transparent user access to data stored in any of the mass storage systems within the GRID.

M5.1 Month 9: Prototype software implementation for all tasks on one MSMS.

M5.2 Month 21 Testbed demonstration of access to MSMS via Grid and of tape and metadata export/import between two different local mass storage systems  

M5.3 Month 33: Demonstration of software implemented at all partner institutes via WP6 testbed.




	
	Workpackage description: Integration Testbed- Production Quality International Infrastructure


	Workpackage number :
	6
	Start date or starting event:
	Project start

	Participant:
	CNRS
	CSSI
	CEA
	IFAE
	SARA
	
	Total

	Person-months per participant:
	192
	54
	31
	36
	6
	
	319


	Objectives 

To plan, organise and operate testbed for the applications used to demonstrate the data intensive Grid in production quality operation over high performance networks. This work package will integrate successive releases of the software packages and make these available to implement a series of more and more demanding demonstration.

 In addition, the testbed will be operated as a production facility for real applications with real data, over a large trans-European scale experimentation with end-to-end applications.




	Description of work 

Task 6.1 Testbed documentation and software co-ordination: A central repository and clearinghouse for the entire Grid software will operated according to the design in WP 12.2. 

Task 6.2 Requirements capture and definition of core services: This task will identify the basic set of core technologies required to construct an initial testbed.

Task 6.3 Core services testbed: Set up of an initial testbed using existing networks and infrastructure based on the required core technologies.

The following tasks comprise the ongoing scheduled releases, which are scheduled according to the planned development of related software components of the other work packages.

Task 6.4 First Grid testbed release 

Task 6.5 Second Grid testbed release

Task 6.6 Third Grid testbed release

Task 6.7 Final Grid testbed release




	Deliverables
D6.1 (Report) Month 4: Testbed software integration process, operational policies and procedures

D6.2 (Report) Month 6: Configuration management and build conventions
D6.3 (Prototype) Month 9: First Project  Release

D6.4 (Report) Month 12: Evaluation of testbed operation

D6.5 (Prototype) Month 21: Second project release

D6.6 (Report) Month 27: Evaluation of testbed operation

D6.7 (Prototype) Month33: Final project release

D6.8 (Report) Month 36: Final evaluation of testbed operation




	Milestones and expected result 
M6.1 Month 9: Deployment of core service testbed on multiple test-sites.

M6.2 Month 21: Deployment of the basic Grid developed components on the testbed

M6.3 Month 33: Commencement of end-to-end user application testing with extended service testbed




	
	Workpackage description – Network Services


	Workpackage number :
	7
	Start date or starting event:
	Project start

	Participant:
	SARA
	CNRS
	
	
	
	
	Total

	Person-months per participant:
	18
	15
	
	
	
	
	33


	Objectives 

The goal of this package is to deal with the networking aspects of the Data Grid project.



	Description of work 



	Task 7.1 : Planning for provisioning of infrastructure for testbed operation  

Task 7.2:  Network and Transport Services

Task 7.3:  Network and Grid traffic monitoring

Task 7.4:  Grid Security.


	Deliverables 

D7.1 (Report) Month 9: Network infrastructure for Testbed 1
D7.2 (Prototype) Month 12: Grid Network Monitoring. Demonstration of enhanced monitoring tools
D7.3 (Report) Month 18: Network services : requirements, deployment and use in testbeds
D7.4 (Report) Month 36: Final report on network infrastructure and services

D7.5 (Report) Month 15 : Security requirements and Testbed 1 security implementation
D7.6 (Report) Month 27: Security Design report  

D7.7 (Report) Month 36: Final security report




	Milestones and expected result 
Milestones and expected result 
M7.1 Month 9 Initial assessment of application  network requirements.

M7.2 Month 12 Deployment of initial monitoring  tools and LDAP server prototype for network resource publication in the testbed release1. 

M7.3 Month 21  Components and documentation for the second Project Release completed : monitoring and forecasting tools, advanced transport services

M7.4 Month 33 Components and documentation for the third Project Release completed : advanced network and transport services



	
	Workpackage description – High-Energy Physics Applications


	Workpackage number :
	8
	Start date or starting event:
	Project start

	Participant:
	CERN
	CNRS
	INFN
	FOM
	PPARC
	
	Total

	Person-months per participant:
	36
	29
	12
	12
	12
	
	101


	Objectives 

Exploit the developments of the project to offer transparent access to distributed data and high performance computing facilities to the geographically distributed physics community.




	Description of work
Tasks 8,1 (ALICE), 8.2 (ATLAS), 8.3 (CMS), 8.4 (LHCb) Decision on the test sites (in collaboration with WP6 and 7) and planning of the integration process, operational policies and procedures (in collaboration with WP 1-5). In particular agreement on the of the GRID services to be installed and supported at the different locations and of the delivery schedule of the GRID software to meet the requirements of the collaborations. Development of evaluation criteria. (PM 6, D8.1). Development of the GRID aware code and first interface with the existing GLOBUS services and with the first project release software. Test run of the testbeds and evaluation. (PM 12, D8.2)

Tasks 8,5 (ALICE), 8.6 (ATLAS), 8.7 (CMS), 8.8 (LHCb) Complete integration of the first project release into experiment software. Monte Carlo production and reconstruction. Data replication according to the collaboration data model and analysis of the data. Feedback provided on the first release. Integration of the second project release and further operation and evaluation of the testbed (PM27, D8.3).

Tasks 8,9 (ALICE), 8.10 (ATLAS), 8.11 (CMS), 8.12 (LHCb). Complete integration of the second project release into experiment software. Monte Carlo production and reconstruction. Data replication according to the collaboration data model and analysis of the data. Feedback provided on the second release. Integration of the third project release and further operation and final evaluation of the testbed (PM36, D8.4).




	Deliverables 

D8.1 (Report) Month 6:  DataGrid User requirements and specifications for the DataGrid project
D8.2 (Prototype, Report) Month 12: Testbed 1 assessment by HEP applications. Report on results of run#0 for HEP applications
D8.3 (Prototype, Report) Month 27: Report on the results of Run #1 and requirements for the other WP’s.

D8.4 (Prototype, Report) Month 36: Report on the results of Run #2. Final application report.




	Milestones and expected result 
M8.1 Month 6: Coordination with the other WP’s. Identification of use cases and minimal grid services required at every step of the project. Planning of the exploitation of the GRID steps. Communication of the user requirement for the testbeds to WP6.

M8.2 Month 12: Development of use cases programs. Interface with existing GRID services as planned in M8.1 and results of testing the Run # 0 first product release.

M8.3 Month 24: Run #1 executed (distributed analysis) and corresponding feed-back to the other WP’s. WP workshop.

M8.4 Month 36: Run #2 extended to a larger user community.



	
	Workpackage description– Earth Observation Science Application


	Workpackage number :
	9
	Start date or starting event:
	Project start

	Participant:
	ESA
	KNMI
	
	
	
	
	Total 

	Person-months per participant:
	84
	26
	
	
	
	
	110


	Objectives 

Definition of EO requirements and GRID middleware components development. Design and operation of test-bed for EO middleware extension validation. Scale study of extended testbeds to full scale EO application.



	Description of work 

Task 9.1 EO requirements definition – Definition of EO specific requirements for middleware, in particular for portability and compliance with the EO data access infrastructure. The result of this task will be collated by Project Manager and issued as a deliverables for discussion at the first Consortium meeting. 

Task 9.2 EO related middleware components and test-beds state-of-the-art – Survey, study and analysis of already available GRID-aware paying particular attention to the impact on EO application development.  This will also address relation and intersection with US GRID project and initiative.

Task 9.3 EO Platform Interface Development – Development of EO specific extensions to the GRID middleware to fit generic EO requirements and produce useful SW for data location, management and retrieval with direct impacts on mass storage management and archive user defined formats. 
Task 9.4 EO Ozone/Climate application testing and refinement – Identification, detail and preparation of the pilot test-bed between external end-user and data providers for atmospheric Ozone data, derived from GOME and SCIAMACHY sensors, to demonstrate an end-to-end scenario accessing multi-source (including climate databases) information over the GRID infrastructure. Testing and refinement complement this work.

Task 9.5 Full scale Earth Science application test-bed scaling – Scaling study to investigate the scalability of our approach toward a much larger computational and data processing requirements for EO, climatology, meteorology and other earth sciences applications. For example the utilisation of specific operational (production) environments used for the generation of standards ESA EO products will be analysed for integration within the DataGRID infrastructure.


	Deliverables 

D9.1 (Report) Month 6: Requirements specification: EO application requirements for GRID

D9.2 (Report) Month 12: Report on current grid testbeds. State of the Art


D9.3 (Prototype demonstration and report) Month 27: Prototype demonstration of second software components release 

D9.4 (Report) Month 30: EO application platform interface 

D9.5 (Prototype demonstration and report) Month 36: EO application processing test-bed, prototype demonstration, report and final application evaluation report

D9.6 (Report) Month 18: From testbed to full-scale EO application: Report on the EO Application scaling study



	Milestones and expected result 
M9.1 Month 6: Communication of EO requirement to WP6. 

M9.2 Month 7: Design of application test-bed and full scale test-bed preparation (start)

M9.3 Month 12: First implementation of testbed (with EO Grid core services) (1st phase)

M9.4 Month 24: Second Phase Ozone/Climate application testbed

M9.5 Month 36: Final release of Ozone/Climate application testbed


	
	Workpackage description - Biology Science Applications


	Workpackage number :
	10
	Start date or starting event: 
	Project Start

	Participant :
	CNRS
	VR
	
	
	
	
	Total

	Person-months per participant:
	69
	18
	
	
	
	
	87


	Objectives 

The goal of this package is to extend Data Grid services to biology applications in order to ensure that the Data Grid toolkit can benefit to non-HEP applications and to create a push towards distributed computing services in the biology community.




	Description of Work 

Task 10.1 Requirements for Grid-based biology applications - This task will define the Bio-Informatics requirements that have to be considered by the Data Grid developers.

Task 10.2 Testbed specifications for biology applications - In order to exploit the capabilities of the Data Grid for Bio-Informatics an application has to be selected that can be modified to make best use of it. A testbed for the actual deployment and test of this application has to be defined, which allows the operation of the application according to the needs of the Bio-Informatics community e.g. multiple distributed heterogeneous databases.

Task 10.3 Adaptation of a biological application for the testbed - The aim of this task is the actual development and deployment of a Grid-aware Bio-Informatics application. The first deployment at month 24 will use the available Data Grid results in order to assess the functionality of the whole system. The improved application will be deployed using the final result of the Data Grid in order to assess the benefit for the for the Bio-Informatics community.




	Deliverables 

D10.1 (Report) Month 6: Requirements for Grid-aware biology applications
D10.2 (Report) Month 12: Grid-aware Biomedical applications for Datagrid testbed assessment
D10.3 (Demo and report) Month 27: Prototype demonstration and report on the 1st bio-testbed release

D10.4 (Demo and report) Month 36: Final demo and report including report on the 2nd bio-testbed release




	Milestones and expected result 
M10.1 Month 6: Coordination with the other WP’s. Identification of use cases and minimal grid services required at every step of the project. 

M10.2 Month 12 : GRID prototype planning and communication of the user requirements for the testbeds to WP6 completed. Development of test case programs to interface with existing GRID services completed.

M10.3 Month 24: Prototype run #1 executed and corresponding feedback to the other WP’s. WP workshop.

M10.4 Month 36: Prototype run #2 extended to a larger user community




	
	Workpackage description – Information Dissemination and Exploitation


	Workpackage number :
	11
	Start date or starting event:
	Project Start

	Participant:
	CNR
	CSSI
	
	
	
	
	Total

	Person-months per participant:
	60
	6
	
	
	
	
	66


	Objectives
Create the critical mass of interest necessary for the deployment, on the target scale, of the results of the project




	Description of work 

Task 11.1 preliminary actions: create contacts and basic dissemination tools

Task 11.2  maintenance of the dissemination e-environment

Task 11.3: local dissemination

Task 11.4: support of the open software adoption  and contribution to international standards

Task 11.5: industrial deployment




	Deliverables
D11.1 (WWW) Month 1: Official Project description published on the project website.

D11.2 (Report) Month 3: Industry Research Forum Address book. Address book of interested parties
D11.3 (Database) Month 6: Address book of potentially interested organizations and individuals

D11.4 (Report) Month 6: Dissemination and Use Plan

D11.5 (Report) Month 15: Report of the annual conference and Industry and Research DataGrid Workshop
D11.6 (Report) Month 30: Report of the Second annual conference and grid forum 

D11.7 (Report) Month 36: Report of the Final conference

D11.8 (WWW) Month 18: Introductory part of the new section of the dissemination portal
D11.9 (Report) Month 36: Report on project contribution to international standards




	Milestones and expected result 
The final results of this workpackage will enhance the awareness of the efforts to improve EC Grid infrastructure the inter-project collaboration at an intermational level. We expect to involve industries, research institutes, and computer scientists in the usage, as developers or final users, of the DataGrid results.

M11.1 Month 15: First annual conference and grid forum workshop;

M11.2 Month 26: Second annual conference and grid forum workshop. Diffusion of the users’ experience.

M11.3 Month 36: Final conference




	
	Workpackage description – Project Management


	Workpackage number :
	12
	Start date or starting event:
	Project start

	Participant:
	CERN
	CSSI
	
	
	
	
	Total

	Person-months per participant:
	65
	21
	
	
	
	
	86


	Objectives 

Manage the whole project




	Description of work 

Daily management of the project, periodic reports to the EU, overall administration and conflict resolution.

Development of a central repository for tools and source code, which later constitutes the reference for all developers and users. Project wide software releases will be managed with these tools within WP6.




	Deliverables 

D12.1 (Report) Month 3: Project quality plan
D12.2 (Report) Month 6: Naming conventions

D12.3 (Other) Month 9: Software release policy
D12.4 (Report) Month 12: The DataGrid architecture
D12.5-D12.16 (Report) Commences month 3: Quarterly reports

D12.17-D12.19 (Report) Commences month 12: Yearly reports




	Milestones and expected result 
M12.1 Month 12: Successful completion of yearly EU review 

M12.2 Month 24: Successful completion of yearly EU review 

M12.3 Month 36: Successful completion of yearly EU review 



9.4 Deliverables list

Deliverables list

	Del. no.
	Deliverable name
	WP no.
	Lead particip-ant
	Estd. PM
	Del. Type*
	Security**
	Delivery (proj.
month)

	D1.1
	Report on current technology 
	1
	INFN
	15
	Report
	Pub
	3

	D1.2
	Definition of architecture, technical plan and evaluation criteria for scheduling, resource management, security and job description
	1
	INFN 
	60
	Report
	Pub
	6

	D1.3
	Components and documentation for the 1st release: Initial workload management system 
	1
	INFN
	150
	Prototype
	Pub
	9

	D1.4
	Definition of the architecture, technical plan and evaluation criteria for the resources co allocation framework and mechanisms for parallel job partitioning
	1
	INFN
	80
	Report
	Pub
	18

	D1.5
	 Components and documentation for the 2nd release.
	1
	 INFN


	155
	Prototype
	Pub
	21

	D1.6
	 Components and documentation for the final workload management system.
	1
	INFN 
	170
	Prototype
	Pub
	33

	D1.7 
	Final evaluation report
	1
	INFN
	3
	Report
	Pub
	36

	D2.1
	Data access and file systems. State of the art report.
	2
	CERN
	6
	Report
	Pub
	 4

	D2.2
	Data Management Architecture report. Design, requirements and evaluation criteria
	2
	CERN
	45
	Report
	Pub
	 6

	D2.3
	Components and documentation for the first Project Release
	2
	CERN
	45
	Prototype
	Pub
	 9

	D2.4
	Components and documentation for the second Project Release
	2
	CERN
	141
	Prototype
	Pub
	21

	D2.5
	Components and documentation for the final Project Release
	2
	CERN
	179
	Prototype
	Pub
	33

	D2.6
	Final evaluation report
	2
	CERN
	32
	Report
	Pub
	36

	D3.1
	Current technology review and evaluation
	3
	IBM
	42
	Report
	Pub
	12

	D3.2
	Architecture report. Design, requirements and evaluation criteria
	3
	INFN
	42
	Report
	Pub
	9

	D3.3
	Components and documentation for the First Project Release
	3
	PPARC
	33
	Prototype
	Pub
	9

	D3.4
	Components and documentation for the Second Project Release 
	3
	PPARC
	68
	Prototype
	Pub
	21

	D3.5
	Components and documentation for the Final Project Release 
	3
	PPARC
	163
	Prototype
	Pub
	33

	D3.6
	Final Evaluation Report
	3
	PPARC
	12
	Report
	Pub
	36

	D4.1
	Report of current technology
	4
	CERN
	30
	Report
	Pub
	4

	D4.2
	Architectural design report and evaluation criteria
	4
	CERN
	48
	Report
	Pub
	6

	D4.3
	Components and documentation for the first project release
	4
	CERN
	80
	Prototype
	Pub
	9

	D4.4
	Components and documentation for the second project release
	4
	CERN
	160
	Prototype
	Pub
	21

	D4.5
	Components and documentation for the final project release
	4
	CERN
	120
	Prototype
	Pub
	33

	D4.6
	Final evaluation report
	4
	CERN
	60
	Report
	Pub
	36

	D5.1
	Review of current technology
	5
	PPARC
	13
	Report
	Pub
	3

	D5.2
	Architecture and Design
	5
	PPARC
	13
	Report
	Pub
	6

	D5.3
	Components and documentation for the first project release
	5
	PPARC
	14.5
	Prototype
	Pub
	9

	D5.4
	Components and documentation for the second project release
	5
	PPARC
	54
	Prototype
	Pub
	21

	D5.5
	Components and documentation for the third project release
	5
	PPARC
	54
	Prototype
	Pub
	33

	D5.6
	Final evaluation report
	5
	PPARC
	13.5
	Report
	Pub
	36

	D6.1
	Testbed software integration process, operational policies and procedures
	6
	CNRS
	89
	Report
	Pub
	4

	D6.2
	Configuration management and build conventions
	6
	CNRS
	26
	Report
	Pub
	6

	D6.3
	First project release
	6
	CNRS
	38
	Prototype
	Pub
	9

	D6.4
	Evaluation of testbed operation
	6
	CNRS
	44
	Report
	Pub
	12

	D6.5
	Second project release
	6
	CNRS
	186
	Prototype
	Pub
	21

	D6.6
	Evaluation of testbed operation
	6
	CNRS
	93
	Report
	Pub
	27

	D6.7
	Final project release
	6
	CNRS
	209
	Prototype
	Pub
	33

	D6.8
	Final evaluation of testbed operation
	6
	CNRS
	115
	Report
	Pub
	36

	D7.1
	Network infrastructure for Testbed 1
	7
	CNRS
	18
	Report
	Pub
	9

	D7.2
	Grid Network Monitoring. Demonstration of enhanced monitoring tools
	7
	PPARC
	15
	Prototype
	Pub
	12

	D7.3
	Network services : requirements, deployment and use in testbeds
	7
	INFN
	15
	Report
	Pub
	18

	D7.4
	Final Report on network infrastructure and services
	7
	CNRS
	76
	Report
	Pub
	36

	D7.5
	Security requirements and Testbed 1 security implementation
	6
	PPARC
	12
	Report
	Pub
	15

	D7.6
	Security Design report
	7
	CERN
	18
	Report
	Pub
	27

	D7.7
	Final security report
	7
	PPARC
	18
	Report
	Pub
	36

	D8.1
	DataGrid User requirements and specifications for the DataGrid project
	8
	CERN
	80
	Report
	Pub
	6

	D8.2
	Testbed 1 assessment by HEP applications. Report on results of run#0 for HEP applications
	8
	CERN
	126
	Prototype,Report
	Pub
	12

	D8.3
	Report on results of HEP applications at Run #1 with requirements for other WPs
	8
	CERN
	314
	Prototype,Report
	Pub
	27

	D8.4
	Report on results of HEP applications at Run #2 and Final Application Report
	8
	CERN
	314
	Prototype,Report
	Pub
	36

	D9.1
	Requirements specification: EO application requirements for GRID
	9
	ESA
	11
	Report
	Pub
	6

	D9.2
	Report on current grid testbeds. State of the Art
	9
	ESA
	9
	Report
	Pub
	12

	D9.3
	Prototype demonstration of second software components release
	9
	ESA
	26
	Prototype demo,

Report
	Pub
	27

	D9.4
	EO application platform interface
	9
	ESA
	35
	Report
	Pub
	30

	D9.5
	EO application processing testbed demonstration and final report
	9
	KNMI
	67
	Prototype demo,

Report
	Pub
	36

	D9.6
	From testbed to full-scale EO application: Report on the EO Application scaling study
	9
	ESA
	34
	Report
	Pub
	18

	D10.1
	Requirements for Grid-aware biology applications
	10
	CNRS
	34
	Report
	Pub
	6

	D10.2
	Grid-aware Biomedical applications for Datagrid testbed assessment
	10
	CNRS
	34
	Report
	Pub
	12

	D10.3
	Report on the 1st bio-testbed release
	10
	CNRS
	74
	Prototype demo, Report
	Pub
	27

	D10.4
	Final report including report on the 2nd bio-testbed release
	10
	CNRS
	74
	Prototype demo, Report
	Pub
	36

	D11.1
	Official project description
	11
	CNR
	1
	Web site
	Pub
	1

	D11.2
	Industry Research Forum Address book. Address book of interested parties
	11
	CNR
	2
	Report
	Pub
	3

	D11.3
	Address book of interested parties
	11
	CNR
	4
	Database
	Pub
	6

	D11.4
	Dissemination and Use Plan
	11
	CNR
	6
	Report
	Pub
	6

	D11.5
	Report of the annual conference and Industry and Research DataGrid Workshop
	11
	CNR
	5
	Report
	Pub
	15

	D11.6
	Second annual conference and grid forum
	11
	CNR
	3
	Report
	Pub
	30

	D11.7
	Final conference
	11
	CNR
	3
	Report
	Pub
	36

	D11.8
	Introductory part of the new section of the dissemination portal
	11
	CNR
	10
	Web site
	Pub
	18

	D11.9 
	Contribution to international standards
	11
	CNR
	3
	Report
	Pub
	36

	D12.1
	Project quality plan
	12
	CSSI
	3
	Report
	Pub
	3

	D12.2
	Naming conventions
	12
	CSSI
	6
	Report
	Pub
	6

	D12.3
	Software release policy
	12
	CSSI
	9
	Other
	Pub
	9

	D12.4
	The DataGrid architecture
	12
	CERN
	6
	Report
	Pub
	12

	D12.5 – D12.16
	Quarterly reports
	12
	CERN
	12
	Reports
	Pub
	3+

	D12.17 – D12.19
	Annual reports
	12
	CERN
	3
	Reports
	Pub
	12+


* A short, self-evident description e.g. report, demonstration, conference, specification, prototype…

**Int.
Internal circulation within project (and Commission Project Officer if requested)

  Rest.
Restricted circulation list (specify in footnote) and Commission PO only

  IST
Circulation within IST Programme participants

  FP5
Circulation within Framework Programme participants

  Pub.
Public document
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9.7 Project management

General structure

The co-ordinating partner CERN will manage the project. The project management structure has been designed to deal with traditional large international collaborative project management problems and also to take into account the problems associated with a relative large number of scientific partners and few but key industrial partners. In particular we need to ensure that the results of the RTD will provide industrial quality production services. This will be essential for successive commercial exploitation of the results and to provide working solution for the different scientific user communities interested in this project.

This project has some special characteristics, which require appropriate actions:

Large number of partners and light management resources

The consortium was aware from the very beginning that two apparently contradicting features of this project had to be reconciled. A project which plans to deploy a world-wide distributed computing system must rely on direct participation of the largest possible number of partners in many different countries. The development of the basic system middleware software on the other end required strict quality control, production alignment among all different packages and effective technical management.

In order to address the above issues, the following decisions have been taken: the development of the basic system software is concentrated on a selected number of few main sites. These correspond to the main partners of the consortium. Each of these sites is responsible for one particular WP and all other assistant partners collaborating with this WP will move most of their developers to that site. This will allow more effective technical development and daily management within each of the WPs.

Each of the WPs will be responsible for appropriate technical management, quality assurance and alignment. It will receive support and tools from the Q/A manager provided by AC 8 (CSSI). Each WP will provide a representative (normally the WP manager) to the PTB (Project Technical Board) and an alternate. The WP managers responsible for the Middleware design will design each a representative to a Project Architecture Team which will be lead by the Project Architect. A representative from the application WPs will also participate to the ATF. The PM will help with the start-up phase of this task force.

The results of the middleware development will be maintained in an open public domain and follow the emerging GRID standards. DataGrid is closely working with all the most important GRID development sites in the world and DataGrid management is well represented in all GRID international bodies. DataGrid has been already instrumental in the forming of the Global Grid Forum and will host the first world-wide event in Amesterdam with the logistics organized by the local Dutch project partner.

DataGrid staff are already participating to all major GRID events to make sure that the requirements and the design of the project will be kept aligned with the rest of the world. This is a primordial necessity since the aim is to build a new universal computing model and not to create an incompatible European version of it.

This technical management scheme is reflected at administrative level. Each of the main partners is also responsible for the administrative co-ordination of all of its assistant contractors. The overall management by the project co-ordinator is therefore relieved by the task of interacting on a daily basis with the 20 other partners, but it has only to deal with the other 5 main contractors.

Homogeneous partners profile

All of the main partners and most of the assistant partners are scientific research institutes, which share similar styles of work and similar public institution administrative structures. This creates a relative non-conflicting environment, where conflicts will be hopefully more rare and easier to resolve. Each of the main partners have already established and documented a detailed management structure at national level. In this community there is a long established tradition of large international collaborations with a light but effective management structure. Similar collaborations in USA (i.e. NPACI) have successfully adopted a similar management structure, which this project has very carefully considered and discussed with their senior management.

Industrial participation and open software business model

The industrial participation has been kept relative low and all industrial partners have accepted an open software source approach. This implies that there will not be difficult legal and commercial issues for the foreground IPR of the project. The business model for the industrial exploitation of the project has been modelled on the emerging open software approach so well represented by the Linux market. The industrial partners by participating to the project will have an early start on GRID technology and will be able to develop added value products and services outside the project, but as a consequence of the project. The basic middleware technology will be released in the public domain to guarantee successful and immediate take-up and adherence to emerging international standards.

Project Office

The project office resources have been strengthened following the results of the first proposal review. A post for a senior administrative assistant to the PO has been opened by the project co-ordinating partner, CERN. The post for a senior principal architect is also been advertised. A further position of an independent internal reviewer has been agreed by the consortium and appropriately funded. The PO staff will be complemented by CERN funded resources.

The project office, staffed with the above resources, will work in close collaboration with the industrial partner (CSSI) responsible for quality assurance and software integration. In each of WPs a task for evaluation, and quality control will be added. All in all, the effort for quality assurance, evaluation and integration will be not less than the 5-10% recommended by the EU guidelines.

Importance of the project for the partners

The data intensive production GRID developed by the project is in the critical path to successful implementation of the computing solutions for most of the scientific partners.

Having this production critical objective is seen as fundamental to ensuring that the resulting GRID can address a large market and hence allow successful project exploitation and return on investment.

Detailed project management structure

The project management will be organized with the following structure:

· A project manager (PM), nominated by the coordinating partner to run the project on a day-to-day basis.
· A project management board (PMB) composed of one management representative of each partner and the PM.To co-ordinate and manage items that affect the contractual terms of the project.

· A project technical board (PTB) comprising of one representative from each Work Package (normally the WP manager) plus alternates. To take decisions on technical issues and perform peer review of the EU deliverables of the project.

· A leader for each work package: WP manager.

· A project office. To support the PM in the day-to-day operational management of the project.

The project manager will undertake the following tasks:

· Implementing decisions taken by the management board.

· Responsible for communication between the project and the EU.

· Responsible for taking decisions between board meetings.

· Responsible for organizing links with other Grid Projects and related activities.

· Responsible for all administrative management tasks.

· The PM will report to the PMB.

The management board will be established to specifically address strategic and contractual decisions concerning the project. It is composed of one management representative from each full partner and is chaired by an elected chairman to be appointed each year. The project manager is ex-officio member with voting rights and acts as secretary of the board. The management board is formally empowered by the consortium agreement to take decisions affecting the budget and the objectives of the project, changes and exploitation agreements. Only full partners will have right of vote. The other partners will receive all documents and information and will have the right to participate to all meetings.

Project Administration

To help the project manager and the project boards in their task, a project office will be set-up to ensure daily monitoring and support of the logistics of the project. Daily communication between all participants will be via electronic mail, keeping time lost travelling and travel expenses to a minimum.  The project office will ensure that digests of the email communication between partners are transferred to the Web site providing easily accessible information on the current activities of all partners. The project office will assist in setting common styles for deliverables, web pages and presentations.

The work package managers and project administration will generate quarterly progress reports. These reports will indicate the progress made in each task and the resources consumed.

Once a year a project conference will be organised in conjunction with the Project Industry and Research Forum. This will allow reviewing the technical progress of the project in a wider and more public context. Scientists, researchers and industry external to the consortium will be invited including representatives from other parallel GRID initiatives in Europe and elsewhere.

Leading GRID experts and senior management of similar projects in USA have already expressed their support to this Forum and to the project all together.

The result of the above events will be summarised in an annual report, which will also be used as material for the annual EU external review of the project.

The project office will be responsible to organise the project conferences and the annual EU external review.

Conflict resolution

The management board will have both the authority and the responsibility for conflict resolution. Normally it is expected that conflicts will be resolved by voting on a simple majority. Specific provision for conflict resolution, rights and obligations of all participants also concerning IPR on the results of the project will be covered by a consortium agreement, which will be negotiated and signed by all projects participants, prior to the commencement of the project.

The PMB will take remedial action based on advice from the project technical board in the event of milestones being missed or deliverables not being available. The project management board will normally conduct its business by email. We expect it to need to meet every six months. Exceptional meetings can be called by the PM on request from one of the full partners.

The technical board will take day-to-day technical decisions, with the participation of experts when necessary and will report to the management board. In coordination with the project manager, the technical board will be responsible for the overall technical management and execution of the project: fixing the implementation strategy, the choice of techniques, supervising the monitoring of the results and coordinating the quality assurance function.

The technical board is responsible for monitoring the quality and timely production of deliverables. It will propose corrective action (to the management board) in the event that partners fail to meet their commitments.

The technical board will nominate a chairman among its members who will be responsible for reporting to the PM.

Each work package is under the responsibility of a single partner who designates a work package manager. They organize the suitable contacts between the concerned partners and are in charge of producing the deliverables.

Quality assurance and control

The responsible for quality assurance and software integration (CSSI) will provide, at the beginning of the project (month 3), the Quality Plan Document. The aim of this document is to describe the methodology and the organisation that all the partners will set up to achieve the stated goals and objectives. It is a common reference all along the development of DATAGRID. 

It includes the following aspects of the project as:

· the global quality organisation, 

· the documentation, configuration and non-conformances management procedures, 

· the quality control procedures,

· the methodology and the tools used for the development process,

· reproduction, delivery, back-up features. 

Risk Management

Risk Analysis

The analysis of the activities to be carried out in the DataGrid project allows the identification of some risks potentially jeopardising the achievement of project goals. Hereafter a preliminary list of both technical and management risks is presented. This list will be assessed and completed at the kick-off meeting with a quantitative analysis and any other possible risks identified. The results from this analysis will be updated during the overall life of the project.

Risk Management procedures are described in detail in [Appendix C]. 

Technical Risks

Technical risks can be mainly related to:

· Unstable or inconsistent requirements. This risk is due to the potential conflicts that might arise among requirements coming from the three Application Test Beds and to the impacts on the middle-ware design and development. The Project Architect and the Architecture Task Force will point out such situations, as soon as they arise, as part of the discussions concerning changes to the original baseline.

· Limited compliance of the GLOBUS toolkit with requirements. The capability of the GLOBUS toolkit to satisfy the requirements coming from the Application Test Beds will impact heavily on the development of the middle-ware components, modulating the amount of new software to be designed and developed and, eventually, the design of new architectures. This risk is handled by tracing high level requirements against middle-ware requirements and GLOBUS functionality’s. Close relationships will be established with the GLOBUS development team to fully understand current capabilities and to possibly orient GLOBUS improvements and evolutions to directions convenient to the DataGrid Project. 

· Unacceptable performance of the final system. The performance of the final system on the target Test Beds in terms of computers and network facilities could be not acceptable, especially in non-nominal situations. To manage this risk it is important that early benchmarks are performed on the target Test Beds, simulating the load of the final system [i.e. link to WP8 work-plan], and that performance data about the target environment is reported to the Project Architect.

 Management Risks

From the management point of view, the following can be listed:

· Effectiveness of the overall co-ordination and management structure. The DataGrid project is a very large project, both in term of manpower and number of parties involved, with ambitious technical objectives. The overall co-ordination and the management of interfaces between WPs are hence a critical task and a key to success. To manage this risk, rules and procedures will be established before the kick-off of the project and they will be collected in a document, the Quality Assurance Plan [QAP], which will be an input document applicable to all WPs. The Quality Assurance Manager will be in charge to periodically check the level of compliance of each WP to the QAP and to authorise waivers and deviations from the general rules.

· Schedule slippage, late deliveries and slow progress in general. This risk is handled by the periodic progress status assessments performed by the WP leaders and reported to Project Manager as part of progress reports. Relevant indicators will be defined to cater for trends in progress achievement, showing the average actual schedule slippage of each task with respect to the original planning.

· Under estimation of the required effort. This risk is handled by the WP Leaders monitoring the planned versus actual effort required by each task. Indicators and statistics will be included in the periodic progress reports to the Project Manager.

· Resource phase-in difficulties. The DataGrid project will push technology far from its current boundaries. The build-up of teams of very skilled people is a demanding task. A specific familiarisation plan will be set up to allow an easy integration of new software designers in the project team. The amount of time needed to train new resources to work on the project will be defined and considered as part of the staffing plan.

· Turn over of key-personnel. This risk is managed by standardising the way of working across the various teams and by defining a backup policy, so that in case of unexpected leave, remaining personnel can temporarily compensate for the absent ones, while waiting for a permanent substitution.

· Late resource availability. The late availability of software, hardware and human resources can in principle obstacle the project progress. A way of managing this risk is to anticipate requests for resources and to measure the average amount of time needed by each resource provider.

In addition to the above, there are a number of risks inherent to software development projects, which can never be totally excluded, but always need to be controlled. At the time being none of these risks is considered relevant for the DataGrid project. To control these risks, the Quality Assurance Manager will define indicators and metrics that will be included in the periodic progress reports, together with the status of identified risks. When any of such indicators reaches an alarm level, the Project will trigger corrective actions to decrease the related potential risk.

10 Clustering

The consortium will actively seek for participation in existing and future similar activities in Europe and consider the establishment of a GRID cluster with EU support. This will be documented in the “Information exchange and collaboration Plan”  deliverable to be provided by PM3.

11 Other contractual conditions

One of the partners, ESA has special administrative requirements, which will be covered by a special add-on contract to be negotiated between ESA and EU and documented in the consortium agreement.
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A Appendix – Consortium description

The scale of this project was described in detail in Annex 1. The size of the consortium, and its wide geographical spread, reflect this scale. The participants and consortium structure have been chosen to ensure the best available group of European scientists and software engineers are available to undertake the technical and managerial challenges identified in Annex 1.

In total there are twenty-one partners. These are split into two groups of Principal Contractors (six) and Assistant Contractors (fifteen). Many of the Principal Contractors represent a number of national organisations that will work on the project 

Role of partners in the project

1) CERN is the coordinating partner (leader of WP12).  It will lead middleware development in data management (WP2), local fabric management and monitoring (WP4) and deployment of physics applications (WP8) on the project scheduled test beds. It will also participate in developing interfaces to mass storage systems.

2) ITC-IRST is assistant contractor to CERN in development of data management with contribution of active agents technology.

3) University of Helsinki (UH) has formed a consortium of physicists who will contribute to WP8 (HEP applications) and to data management (WP2).

4) The National Swedish Natural Science Research Council (VR) participates in the project with computer science expertise from the Center for Parallel Computing  (WP2) and application expertise in biology and medicine (WP10).

5) ZIB (Konrad Zuse center for informatics in Berlin) will contribute GRID technology and configuration management expertise in fabric management (WP4) as assistant contractor to CERN.

6) University of Heidelberg  (EVG HEI UNI) with its chair for technical computer sciences will contribute their expertise in expertise in multiprocessor computer design and fault tolerance in computing architectures to the fabric management as assistant contractor to CERN in WP4.

7) CNRS, the largest public research institute in France, will lead and coordinate the deployment of test bed and networking (WP6-7). They will coordinate development of Biology applications (WP10). They will also participate to implementation of physics applications (WP8) and Earth Observation (WP9).

8) CSSI, a fully owned subsidiary of Compagnie des Signaux, will participate with its expertise in software quality and network management in the test bed deployment and exploitation (WP6), project dissemination (WP11) and project management (WP12).

9) The Commissariat a l’energie atomique (CEA) will actively participate to the deployment of physics applications on the test beds (WP6).

10) IFAE the Physics research institute in Barcelona is coordinating a group of Spanish physics and computer sciences institutes which will participate to the deployment of test bed in support to CNRS (WP6).

11) ESA-ESRIN, the Italian sited laboratory of the European Space Agency, is the main contractor responsible for the development of Earth Observation demonstrators and applications in the project (WP9).

12) INFN, the National Institute for Physics, in Italy will be responsible for the development of middleware in workload  and job management (WP1). They will also participate, with a relevant unfunded effort, in the Physics application development (WP8). Significant unfunded contributions are also present in WP2, WP3, WP4, WP6 and WP7.

13) DATAMAT, a large Italian computing and service firm, will assist  INFN in the Workload Management package by taking responsibility for Job description & resource specifications and collaborating in requirements definition, scheduling and testing and refinements.

14) CNR, the largest Italian research public institution, will be responsible for the project dissemination and information management (WP11) in assistance to INFN.

15) CESNET, the Czech National Research Network, will assist INFN in the workload management package (WP1) with specific responsibilities in task 1.5.

16) NIKHEF/FOM, the Dutch national institute for particle physics, co-ordinates the Participation of the Dutch particle physics groups, the Dutch earth observation and computing and networking expertise to the project. NIKHEF contributes directly to the fabric management (WP4) and to the development of the particle physics application (WP8).

17) KNMI, the Dutch National Meteorological Institute, will contribute to the Earth Observation package (WP9).

18) SARA, the Dutch national high performance computing and networking center, will contribute its computing and networking expertise to mass storage (WP5), test bed deployment (WP6) and networking (WP7).

19) PPARC, the British particle physics and astronomy institute, will be responsible for the project Grid monitoring services (WP3), mass storage management (WP5) and will participate with unfunded effort to the physics application package (WP8).

20) The research institute of the Hungarian Academy of Sciences (MTA SZTAKI) will assist PPARC in the GRID monitoring work package (WP3).

21) IBM UK will assist PPARC in the GRID monitoring workpackage (WP3).

A.1 Principal Contractors

CERN, the European centre for particle physics, is the co-ordinating partner. It has a long established tradition in organising and running very large international projects formed by as many as 130 different institutes from more than 50 countries counting more than 2000 scientists, engineers and managers. The GRID is central to CERN’s computing strategy and this project will develop and deploy the test beds for its world wide computing infrastructure for the next generation of experiments which will become operational in 2005. The designated CERN general project manager has a long previous experience with large (and successful) EU projects - GPMIMD2 and Eurostore in particular.

CNRS, the French council for scientific research, is one the largest public scientific research organisations in Europe. They will bring into the project the multidisciplinary aspect with Biology and Earth Observation. They will also contribute with their research network expertise.

ESA-ESRIN, is the European Space Agency, they have a long experience with large international collaboration, handling very large amounts of data and collaborating with high tech industry.

INFN, the Italian institute for Nuclear physics, is the Italian counterpart of CERN. Similarly to CERN, they have a long tradition of involvement in high performance networks and in computing design.

FOM is the Dutch Foundation for Fundamental Research on Matter and has strong links with Earth Observations and computing centres. They will also contribute to the project through their long experience in networking.

PPARC, the United Kingdom Particle Physics and Astronomy Research Council, represents a number of British organisations who are contributing their scientific application knowledge and respected computing tradition particularly in mass storage – one of the workpackages for which they are responsible.

A.2 Assistant Contractors

There are fifteen Assistant Contractors in total. Of these three are industrial partners: Compagnie des Signaux, DataMat and IBM UK. These partners will bring a complementary industrial dimension to the project and ensure industrial strength programming and management practices are employed.

The remaining twelve partners: Instituto Trentino Di Cultura, UH, Science Research Council, ZIB, EVG HEI UNI, CEA, IFAE, CNR, CESNET, KMNI, SARA, and MTA SZTAKI each bring their particular skills and expertise to the project in the areas of computing, networking, and science applications.

In addition to the listed partners a large number of unfunded partners will also take part in the project. There activities will be represented through the Industry & Research Forum which the project will set up as part of its dissemination activities.

Each of the participants is now described in turn. Where a description refers to an Assistant Contractor the Principal Contractor to with whom they are associated is also indicated.

A.3 CERN (CO)

Description

CERN, the European Organisation for Nuclear Research, funded by 20 European nations, is constructing a new particle accelerator on the Swiss-French border on the outskirts of Geneva. When it begins operation in 2005, this machine, the Large Hadron Collider (LHC), will be the most powerful machine of its type in the world, providing research facilities for several thousand High Energy Physics (HEP) researchers from all over the world.

Four experiments designed and prepared by large international collaborations formed by over 2000 scientists and engineers coming from more than 50 institues will collect data for a long period of time (more than 10 years).

The computing capacity required for analysing the data generated by the experiments at the LHC machine will be several orders of magnitude greater than that used by current experiments at CERN. It will therefore be necessary to use in an integrated way computing facilities installed at several HEP sites distributed across Europe, North America and Asia.

During the last two years the MONARC project, supported by a number of institutes participating in the LHC programme, has been developing and evaluating different models for LHC computing. MONARC has also developed tools for simulating the behaviour of such models when implemented in a wide-area distributed computing environment.

The computing models developed by this project have been found to be a perfect match for the GRID metaphor and convinced CERN management to refocus on the GRID the entire computing pans for the evolution of CERN computing.

CERN has a long tradition of collaboration with industry in the IT domain often in the framework of EU supported research programmes.

CERN is in a unique ideal position to be a research centre with the flexibility and the skills to embark in advanced RTD projects, but with severe industrial production service requirements.

Its primary mission is in fact to build and operate very large and sophisticated particle accelerators. This imposes very strict quality and production requirements.

CERN is operated by 2’700 permanent staff coming from the 20 member states. It has a yearly budget of about 1000 M CHF.

CVs of key personnel

Fabrizio Gagliardi

Degree in Computer Science from University of Pisa awarded in 1974. Over 25 years of experience in computing applied to physics. Professional experience in international computing projects at CERN, in the CERN member states and in USA. 

Since 1999 responsible for technology transfer and industrial collaboration in the IT division. Designated Director of the CERN School of Computing.

From 1996 till 1999, data management services manager in the IT division. 

Formerly (1993-6) general Project Manager of GPMIMD2, a project supported by the Esprit programme of the EU, of a similar size and complexity to this one.

He is the overall project manager of this project.

Ben Segal

Since arriving at CERN in 1971, Ben Segal has gained extremely wide experience in the field of computer communications. Most recently he was a principal developer and the network architect of the "SHIFT" distributed computing project, which replaced central mainframes for physics analysis at CERN. From 1990, he was responsible for introducing the first Gigabit Network services, and from 1994-99 responsible for all the high-performance networking services in the CERN Computer Centre. Since 1999, he has been leader of the Technology for Experiments section of PDP Group, responsible for development effort in future technologies for LHC including high performance and Storage Area networks and commodity PC clusters. He is the WP2 manager.

Federico Carminati

After working at Los Alamos and Caltech, Federico Carminati arrived at CERN in 1985. He held the positions of Responsible of the CERN Program Library and directed the development of the detector simulation codes for three years. After that he spent four years working with Prof. C.Rubbia on advanced nuclear power systems simulation. He is now responsible for the Offline framework development of the ALICE experiment at LHC. He is the WP8 manager.

A.4 CNRS (CR7)

Description

The essential mission of CNRS, at the core of the French structure for national research, is to conduct all research that serves the advancement of knowledge or the economic, social, and cultural development of the country. It has 25,400 staff, 1300 laboratories and manages a budget of 15.5 billion French Francs.

Research is structured through seven scientific departments (Mathematics and Physics, Nuclear and Particle Physics, Engineering sciences, sciences of the Universe, Chemical sciences, Life sciences, Humanities and Social sciences) ; interdisciplinary programs are aiming to encourage the development themes at the borderlines between the various disciplines, to meet scientific and technological challenges and respond to socio-economic issues and social problems. 

Modelling, simulation and data processing are key issues for all the disciplines ; therefore, CNRS is devoting main efforts to develop technologies for information and communication with the objective to provide to the research laboratories up-to-date resources for computing and networking and to prepare for the future. CNRS’s computing strategy benefit of the multidisciplinary context of the organisation and make possible to organize technology transfer between disciplines. 

Distributed computing has been identified as a key evolution to meet the future requirements of most of the disciplines and CNRS has already engaged a main effort in this direction which involves its national computing centres, its network division and its scientific departments and strong collaborations with other research organisations.

Its participation to the DataGrid project includes:

· Nuclear and Particle Physics department (In2P3) : National Computing Centre of  Lyon and a set of research laboratories associated to  the LHC program

· Life sciences department through the participation of the bio-informatics laboratories

· Computer science laboratories particularly concerned with distributed computing and new technologies for high performance networking

· A large institute (Institut Paul Simon Laplace) working on meteorological models within international collaboration,

· CNRS network division (Unité Réseaux du CNRS) which is deeply involved in the national research network (Renater). 

A large part of the human resources which are allocated to the Grid project are concentrated in CNRS laboratories of the Region Rhone-Alpes (Lyon-Grenoble) where a main priority has been placed on the information technologies for the next 4 years.

CNRS is developing a strategy for computing along two complementary actions lines : high performance computing and distributed computing and the involvement of CNRS in both Eurogrid and DataGrid project reflects this strategy. A main concern is attached through the current DataGrid project to share expertise between the various scientific disciplines with a very strong focus on Life Sciences. A close collaboration with universities, industrials and other research organisations in France  has been launched around the Grid initiatives; the plans are to develop a national Grid infrastructure and to improve cooperation between the  computer sciences and the end users ; the objective is  to move the current Grid technology from the research status  to an operational stage in order to develop Grid based services.

CVs of key personnel

François Etienne

He is a computer scientist working since 1969 for theoretical and high energy Physics. He has a very strong experience of international projects to set-up and develop computing facilities for the physics community and has been in the leader of 3 international key projects and is currently in charge of one of the ATLAS project. He is currently the manager of the computing division of one of the main HEP laboratories in France; he represents the HEP community in the CNRS computing and networking management committee. He will be the chairman of the testbed workpackage (WP6)

Christian Michau

He is a senior research engineer devoted to the provision of computing and networking services for research. He has been acting for the deployment of the French national research network and took major responsibilities in international projects to develop European and intercontinental networks. He is currently leading the CNRS network division. Because of his experience to provide information and communication services in an interdisciplinary structure, he has been appointed as the manager of CNRS computing and networking management committee. He will act as the chairman of the network workpackage (WP7) and has accepted  to coordinate the Biology workpackage (WP10).

A.5 ESA-ESRIN (CR11)

Description

ESA-ESRIN is one of the four establishments of the European Space Agency's (ESA). One of the key role of ESRIN is to operate as the reference European centre for Earth Observation Payload Data Exploitation. These activities, which are part of ESA's Directorate of Space Applications mandate, focus on the development and operations of an extensive trans-European and international Earth Observation payload data handling infrastructure, aimed to provide data and services to the European and international science, operational institutional and commercial user communities. At present several thousands ESA users world-wide have online access to EO missions related meta-data, data and derived information products acquired, processed and archived by more than 30 world-wide stations. Data distribution is still primarily performed through media shipment.

ESA-ESRIN is the core management facility of the European EO infrastructure which operates, since more than 20 years, EO payload data from numerous Earth Observation Satellites (ERS, Landsat, JERS, AVHRR, SeaWiFS are the presently active missions) owned by ESA, European and other International Space Agencies. Currently ESA managed EO missions download about 100GBytes of data per day. This number will grow  up to 500Gbytes in the near future, after the launch of the next ESA mission, ENVISAT, due in 2001. The products archived by ESA facilities are estimated at present in 800 Tbytes and will grow in the future with a rate of at least 500 Tbytes per year.

The major operation activities today are related to the exploitation of the ERS missions (ERS-1 launched in 1991 and retired from operation in early 2000, and ERS-2 launched in 1996).

At present, the ENVISAT dedicated payload ground infrastructure (PDS) which is being integrated, will provide all services related to the exploitation of the data produced by the 10 instruments embarked on-board the Envisat-1 satellite. This includes:

· all payload data acquisition for the global mission (at two major facilities)

· all regional data acquisition performed by ESA stations (at two major facilities)

· processing and delivery of ESA near real time products (three hours from sensing for data used in forecasting or tactical operations) and off-line service (one to three days from sensing, for applications requiring high resolution images).

· archiving, processing and delivery of ESA off-line products with support of processing and archiving centres (PACs) (at 6 facilities)

· interfaces with national and foreign stations acquiring regional data (at some 30 facilities)

· interfaces to the user community from order handling to product delivery 
A number of ESRIN funded system development projects are on-going or about to start looking into the distribution of service functions: 

· implementation of fully distributed Multi-mission User Information Services as continuous enhancement of the operational user information services available via Earthnet online (http://earthnet.esrin.esa.it); The EO product inventory contains 10 M references.

· definition of a distributed application system architecture, with a modeling of EO business processes, e.g. order, processing, targeted at CORBA as the system standard. This environment will have a key function in the end-to-end operational and application support chain, i.e. for the generation of Thematic EO Products, to support Value Adding companies;

· provision and validation of a satellite based European Network in support to a number of Disaster Management Applications requiring near-real time delivery of data to data centres and disaster management control centres.

The Earth science user community will benefit form the DataGRID project in terms of exploitation of an improved way to access large data size stored in a distributed European-widely archive and from the utilization of bigger computational power in its power consuming processing activities. This new GRID architecture will also enforce on-going activities of large distributed data access and processing.

Many EO application requirements fit perfectly the distributed data and computational GRID environment. EO data with their heterogeneous and large size provide a very good example of distributed archive access approach. EO services, from the off-line until the near real time ones, constitute a complete testing ground for the distributed GRID platform.

ESA/ESRIN will bring EO requirements in the project, will supervise for their implementation in the final middleware and will plan to integrate such features in future development in the EO science community.

The DataGRID project adopting EO requirements will receive a great benefit in terms of real testing ground for all its features and will gain a multi-disciplinary approach flavor.

CVs of key personnel

Luigi Fusco

Dr. Fusco has 30 years experience in Earth Observation system and application domain.His present position in ESA-ESRIN is: EO Senior Engineer, Earth Observation Application Department - ESA ESRIN. He covers the position of ESA Technical focal point for Payload Data Exploitation activities in the ESA General Study. He is the ESA representative in the Committee on Earth Observation Satellites (CEOS) Working Group on Information Systems and Services (WGISS). In the last 20 years he has been responsible of development and technical contract management in projects dealing with different aspects of Earth Observation Data Systems (e.g. Multi mission Information User service) and Applications (e.g. Space Technologies in support of Disaster Management). During this period he was involved in the handling data and services for different EO missions, such as: METEOSAT, AVHRR, HCMM, NIMBUS-7 CZCS, Landsat MSS and TM (NASA Principal Investigator), SPOT, MOS, ERS. In the former time he has been involved in the preparation of the Meteosat-1 Ground Segment and he has been lecturing Digital Signal Processing at University of Bari, Italy. He has published many dozen of papers on various international journals and conferences.

He is member of the DataGRID Project Management Board (PMB) and WP9 "Earth Observation Science Application" Manager. 

Gabriele Brugnoni

Mr Brugnoni has a Degree in Computer Science, University of Pisa. Software Engineer, with extensive experience in Software development in C, C++; Telecommunication, System administration (Unix) and Network administration activities; System and Network requirement definition and integration. Since 1998 involved in different ESA project (GAMMA, ISIS, RAMSES, EMERGSAT, DVB System in W3) as telecommunication, system and network technical support.

He is Task leader for the WP9 "Earth Observation Science Application" Tasks 9.1, 9.2 and 9.5.

A.6 INFN (CR12)

Description

The Italian National Institute for Nuclear Research, INFN (http://www.infn.it), is a governmental research organization, which promotes, co-ordinates and funds nuclear and high-energy physics research. It is organised in:

· 4 National Laboratories: Frascati, Gran Sasso, Legnaro, SUD (Catania).

· 19 Sections fully integrated in the Physics Departments of the major Universities:  Bari, Bologna, Cagliari, Catania, Ferrara, Firenze, Genova, Lecce, Milano, Napoli, Padova, Pavia, Perugia, Pisa, Roma, Roma II, Roma III, Torino, Trieste.

· 11 Sub-sections, also mostly integrated in the Physics Departments of their respective Universities: Brescia, Cosenza, L’Aquila, Messina, Parma, Sanità (Roma), Salerno, Siena, Trento, Verona, Udine.

· 1 National Center: CNAF (Bologna).

· 1 Central Administration site in Frascati.

· 1 President Operational Bureau in Roma.
INFN carries out its activity within international collaborations. The experiments are developed in the most important national and international Laboratories (CERN, DESY, Grenoble, GranSasso, Frascati, Fermilab, SLAC).

INFN is one of the founding members of GARR, the Italian academic and research network. The present network, GARR-B, is based on a 155 Mbps ATM infrastructure.
INFN is one of the founding members of ISOC the Internet Society Organisation (http://www.isoc.org/) and  INFN engineers regularly participate to the Internet Engineering Task Force (IETF http://www.ietf.org/) which develops the standards for Internet.

INFN is one of the 6 main partners in DataGrid and has a leading role in WP1. Relevant unfunded efforts are present in WP2 and WP8; significative unfunded contributions are also engaged in WP3, WP4, WP6 and WP7. An unfunded collaboration with CNR is also foreseen in WP11.

CVs of key personnel

Antonia Ghiselli

Antonia Ghiselli received a degree in Physics at the University of Bologna and is currently an INFN Director of Technology Research. She presently heads a research department in distributed applications over high speed networks at CNAF, the national center for computing and networking of INFN. Since the 80’s she is involved in data communication fields working in the area of routing, traffic management and gateway software development. She took part in the different projects and implementation of INFN network first and of the Italian research network GARR later with the role of network manager. Moreover she was involved in planning and implementation of the European Research Network Interconnection, TEN-34 as member of the management committee and of the technical committee. From 95 to 96, A.Ghiselli has been associate professor at the Computer Science Department of the Bologna University. She has been working on many transmission technologies: FrameRelay, ATM, and currently optical networks.

Role in the DataGrid Project: Deputy Manager of WP 6 and Technical Coordinator of the INFN GRID intitiative.

Mirco Mazzucato

Present position: INFN Director of Research

INFN national co-ordinator of many HEP experiments based at CERN: NA16, NA27 and presently DELPHI. Project Leader during the DELPHI construction. Member of the DELPHI Management Board since 1993 with the responsibility of the offline computing activity. Member of the CERN LHC Computing Review Board from 1994 to 1996. Chairman of the LHC Computing Committee since 1996 and member of the review committee LHCC. Chairman of the CNTC the Committee which foster the introduction of the new computing technologies in INFN since 1998. President of the INFN Computing Committee since 1998.

Role in the DataGrid Project: Deputy representative of INFN in the Project Management Board, INFN Scientific Responible  and Project Leader of the INFN GRID project.

Federico Ruggieri

Dr. Federico Ruggieri, born in Bari (Italy) in 1952, is an INFN senior physicist. He has spent most of his professional life working on On-Line and Off-line Computing Systems for High Energy Physics experiments at CERN (The European Particle Physics Laboratory) and at Frascati, INFN National Laboratory. He has been for several years (1990-1993) member of HTC, the European High Energy Physics Network Technical Committee. He has been (1992-1998) the chairman of the INFN National Computing Committee. He is Qualified Expert in Informatics and Telematics for the Italian Ministry of University and Technological and Scientific Research (MURST). He is presently chairman of the HEPCCC (senior director computing coordination committee within major HEP sites in Europe. He is since 1998, Director of CNAF in Bologna, the INFN National centre responsible for Research and Development of Informatics and Telematics Technologies.

Role in the DataGrid Project: INFN Representative in the Project Management Board, INFN Contact Person for the DataGrid Project.

Cristina Vistoli

Cristina Vistoli has a degree cum laude in electronic engineering (1986) and is presently an INFN second level Technology Researcher. She works for INFN-CNAF since 1990 and had experience in network operation and planning since she was involved in GARR (National Network for academic and research) and INFNet management. She dealt with many transmission technologies, and routing protocols both at national and international connection level. She took part in the INFN research projects on network quality of services and distributed computing (Condor project).

Role in the DataGrid Project: Manager of WP1 (Workload Management).

A.7 FOM (CR16)

Description

FOM is the Foundation for Fundamental Research on Matter and is represented in this proposal through NIKHEF. In the Netherlands all experimental high-energy physics research is concentrated within NIKHEF (National Institute for Nuclear Physics and High Energy Physics). The NIKHEF collaboration consists of the particle physics groups of four Dutch universities (University of Amsterdam (UvA), Free University Amsterdam (VUA), University of Utrecht (UU), University of Nijmegen (KUN)) and the Dutch funding agency for physics research (the Foundation for Fundamental Research on Matter - FOM). NIKHEF participates in three of the four LHC experiments (ATLAS, ALICE, LHCb) and is therefore a prime candidate for using the grid.

Adjacent to NIKHEF in Amsterdam is SARA (Academic Computing Services Amsterdam): a center of expertise in the area of computers and networks. SARA is Assitant Contractor to NIKHEF in this European Grid initiative. Also the Dutch Meteorological Institute KNMI in the Netherlands is Assistant Contractor to NIKHEF in this Grid. SARA and KNMI and their key people are described separately elsewhere.

Within the framework of this Grid proposal NIKHEF would like to contribute to the development of the software to make the grid work and will bring a considerable infrastructure into the initiative. The part of NIKHEF, which is probably most compelling to be included in the grid, is a CPU farm, which is used now for the Monte Carlo production and reconstruction of D0 data (Fermilab). NIKHEF has good connectivity through the academic service provider Surfnet: 155 Mbit/sec within the Netherlands and to the other European academic networks. Before the end of 2000 this will be upgraded to the Gbit/sec level.

Through its long history in networking NIKHEF also has a strong foothold in the Internet community. NIKHEF –together with assistant contractor SARA- houses the Amsterdam Internet Exchange (AMS-IX), currently one of the two largest Internet exchange points in Europe. Currently about eight national and international telecom-companies bring their fibres to the AMS-IX and almost a hundred national and international Internet Service Providers are member of the AMS-IX association. The presence of AMS-IX also pushes the demand for co-location facilities. This has attracted TeleCity, a UK based company active world-wide, to Amsterdam to set up co-location space for telecoms and ISP’s. TeleCity will interconnect its growing number of sites and will therefore become naturally involved in the Grid activities.
CVs of key personnel

Kors Bos

Kors Bos has a 25 years experience in particle physics and was mostly involved in experimental data reconstruction and analysis. He gave a strong push for the introduction of Object Oriented software development technologies in HEP 10 years ago and was the leader of a CERN Research and Development program on this subject. He also was for some time computing coordinator of the to-be-biggest LHC experiment at CERN. He is presently also involved in computing efforts of the Fermilab D0 experiment in Chicago, Illinois and participates in a NSF initiative for remote analysis.

Kors will contribute to WP 4 (Fabric Management).
Ger van Middelkoop

Ger van Middelkoop has some 35 years of experience in nuclear physics and particle physics. He is profesoor of Physics at the Free University at Amsterdam and presently the director of NIKHEF. Before that he was among others spokesman of the New Muon Collaboration (NMC) at CERN. He has worked in various experiments on pion and electron scattering as well as deep inelastic scattering at the Muon beam at CERN.

Ger will contribute to WP11 (Information Dissemination and Exploitation).

A.8 PPARC (CR19)

Description

PPARC (http://www.pparc.ac.uk/AboutPPARC/mainpage.htm) directs and co-ordinates the funding of research in national and international programmes in particle physics, astronomy, cosmology and space science in the United Kingdom. It delivers world leading science, technologies and people. 

PPARC provides research grants and studentships to scientists in British Universities and ensures they have access to world-class facilities. PPARC manages UK involvement in international scientific bodies such as the European Laboratory for Particle Physics [CERN] and the European Space Agency [ESA], which also offer UK businesses access to commercial opportunities in European science. 

PPARC co-ordinates UK involvement in overseas telescopes on La Palma, Hawaii, and in Chile; the UK Astronomy Technology Centre at the Royal Observatory Edinburgh; and the MERLIN/VLBI National Facility.

PPARC also operates a Public Understanding of Science [PUS] National Awards scheme, which provides funding to both regional and national initiatives, aimed at improving public understanding of its science areas. PPARC provides direct services to Industry in order to maximise UK involvement in pan European and international projects. Technologies developed by PPARC research can be found in business, defence, industry and education.

PPARC was formed in 1995, previously High Energy Physics in the UK was supported by the Science and Engineering Research Council (SERC). 

PPARC funded staff (previously SERC) have played leading roles in large High Energy Physics collaborations and have supplied important parts of the experiments. For more than two decades, staff have provided data acquisition systems (DAQ) for HEP experiments and have built up a considerable pool of expertise.

PPARC funded staff have managed and operated a substantial HEP regional computing centre at Rutherford Appleton Laboratory for three decades, and have experience in large data stores, computer farms (running the Linux Operating System most recently), security, data management and archiving, and distributed computing.

PPARC funded staff have extensive experience in Wide Area Network monitoring and novel use of networks.

Within DataGrid PPARC, will lead workpackages 3 and 5 and will co-ordinate the provision of national facilities to be integrated into the project testbed. PPARC will also ensure the active involvement of the UK particle physics community in the project and provide means for dissemination and exploitation.

CVs of key personnel

Paul Jeffreys

Paul Jeffreys has a PhD in particle physics and works within the Particle Physics Department at Rutherford Appleton Laboratory. He is leader of the Computing and Resource Management Division and heads the departmental computing group. He manages the PPARC resources invested in the HEP regional computing centre at Rutherford Appleton Laboratory. He is a member of the Joint Information Systems Committee for Networking (the most senior academic networking committee in the UK).   He chairs the FOCUS (Forum On Computing: Users and Services) committee at CERN. He is a member of one of the general purpose LHC experiments: CMS.  His particular expertise is in computing and resource management. He will be responsible for links between DataGrid and the UK Bio-science community and for UK aspects of project dissemination.
Robin Middleton

Robin Middleton has a PhD in particle physics and is based in the Particle Physics Department (PPD) at the Rutherford Appleton Laboratory (RAL). He has much experience in software for real-time data selection systems for HEP experiments and is collaborating on the development of the second level trigger system for the ATLAS experiment at the LHC accelerator at CERN. As part of this work, he has lead the RAL participation in the EU funded SISCI project (Framework-4) to develop software infrastructure for a high performance network. He is secretary to the UK Particle Physics Computing and Networking Advisory Panel. He is responsible for web services within PPD, having been involved in such developments from the very early days of the web. He is the project manager for DataGrid within the UK and will lead workpackage 3 (Grid Monitoring Services).
John Gordon

John Gordon has a PhD in particle physics. Following post-doctoral work, he has 18 years experience in computing services providing large scale services to diverse research communities. For the last six years he has managed the central computing services at RAL for UK particle physicists, with particular emphasis on large scale data storage. He has fifteen years experience of computing collaborations in particle physics work: including HEPVM which developed much common software for large VM systems (eg TMS, the Tape Management System); HEPiX, the special interest group for unix services; and HEPNT which worked on delivery of NT to the HEP community. At present he is providing the UK regional centre liaison role for the MONARC project and technical input to the development of a prototype Tier-1 Regional Centre for the UK. His current job, as manager of the Scientific Computing Services Group in the ITD Department at RAL/CSSC, includes responsibility for the Atlas Datastore - CLRC’s data repository heavily used by particle physics. Within DataGrid he will lead workpackage 5 (Mass Storage Management).
A.9 ITC-IRST (AC2, CO)

Description

ITC-irsT is part of the ITC, Istituto Trentino di Cultura. The ITC dedicates itself to post-university research, both in humanities and in science-technology. It has set itself the objective of scientific excellence but also support of innovation and technology transfer for enterprises and public services. ITC collaborates with the principal actors in world-wide research; it works together with the European Union's programs. ITC is formed by three research centres: ITC irst was founded in 1976 and supported by the Autonomous Province of Trento and by numerous public and private institutions; it conducts scientific and technological research in the fields of advanced computer science, microelectronics, surface and interface physical chemistry, medical biophysics. This research aims at satisfying concrete needs of innovation in industries and services, with particular attention to the characteristics of the local economy; at the same time the centre represents a point of reference in the international scientific panorama, and develops collaborative relationships with other research centers, universities, public and private laboratories. About one hundred researchers and technicians are full-time employees at the ITC-irst. In addition, there are numerous consultants, students, doctoral researchers. ITC-irst is active in the area of technology transfer and services for large companies, public entities, and small and medium size enterprises, through an ITC structure (Technology Transfer Department) ITC-irst is organised in five research divisions named: Cognitive and Communication Technologies, Automatic Reasoning Systems, Interactive Sensory Systems, Microsystems and Physical Chemistry of Surfaces and Interfaces. The research area involved in the DataGrid project is the Automated reasoning System area.

The Automated Reasoning Systems Area (SRA) has the main objective to develop methodologies and technologies for the storage, the maintenance, the access, and the processing of knowledge. The main research area of SRA are Distributed Intelligent Systems, Agents and Distributed Databases, Case Based Reasoning and Machine Learning, Formal Methods for hardware and software verification, Planning, and Software Development Methodologies The main application areas are Integration of autonomous, heterogeneous, distributed information sources, adaptive e-business and the development of critical systems using formal methods.

In the area of distributed databases and information integration the main competence of SRA concerns the study and the development of systems which support a transparent access to a set of heterogeneous information sources (in most of the cases databases). In such systems the user should be able to access to a large set of heterogeneous information stored in many repositories without knowing the details of each repository. The most important issues in the development of such systems are: the generation the queries to the information sources necessary to satisfy the user queries in a reasonable amount of time; the integration of the query-results obtained by the information sources in an homogenous format to be presented to the user; the optimisation of the whole process through techniques of query rewriting and information caching. The main technologies applied are standard database and distributed programming technologies, Multi-Agent Systems and formal logics for distributed knowledge representations.

CVs of key personnel

Paolo Busetta

Paolo Busetta received his degree in Computer Science at the University of Turin (Italy) in 1986, and his Master in Applied Science at the University of Melbourne (Australia) in 1999. He joined ITC-irsT in January 2000, and he is currently involved in research programs on the computational foundations of multi-agent systems and their applications to information integration, distributed simulation and other domains. Paolo's previous professional experience spans 18 years, mostly spent in the software industry. He has been involved in many application and product developments in fields ranging from finance to manufacturing and telecommunication. He has worked for established corporations, such as Digital Equipment, as well as newly founded high-tech start-up companies, such as Agent Oriented Software in Melbourne. He has first-hand experience in the area of operating systems, network applications, and artificial intelligence, specializing in multi-agent systems. He will work in Workpackage 2.

Luciano Serafini

Luciano Serafini received his degree in Computer Science at the University of Milan in 1988. Since 1988, he is a researcher at ITC-irst. His main research interests are in Knowledge representation, information integration, Multi-Agent Systems, Formal Logic and Semantics, Agent Oriented Software Engineering. He is currently the responsible of the research group on Distributed Intelligence Systems at ITC-irst. He is involved since the beginning in a collaboration with an international private company for the join development of an industrial agent platform. He is also involved in the activities of the transfer of such this agent platform in real applications. He was directly involved in the standardisation activity of FIPA-97 (Foundation of Intelligence Physical Agents) by participating to the international meetings and relating to national meetings. Finally as far as the technology transfer is concerned, he is responsible of some projects in the area of Civil Defence, he collaborates in projects for the promotion of Culture on the Web, and finally he has participated to the the European project FACTS about the application of multi agent technology to electronic commerce. Other activities are: he is the contact person for the Agent-Link II European Network of Excellence on Multi-Agent Systems; he was involved in the organisation of KR-98 (International Conference on Knowledge Representation and Reasoning), Context 97, He was the programme co-chair of Context 99 (Second interdisciplinary conference on Contexts), he is in the steering committee of Context 2001; finally he was in the program committee of Context 97, EMCSR 2000 symposium, T@AP 2000 (From Agent Theory to Agent Implementation 2), Workshop on "Agentbased High Performance Scientific Computing" at Autonomous Agents99. He served as reviewer in many journals, conferences, and workshops. He will work in Workpackage 2.

Paolo Traverso

Paolo Traverso is the leader of the SRA division. He has lead and participated in several industrial projects aimed at the formal development and verification of safety critical systems. His current interests include the application of model checking to the synthesis of reactive controllers and planning. Traverso is the author of the Run-Time Result Verification technique, and a member of the program committees of the ECP99 and KR00 international conferences. He will work in Workpackage 2.

A.10 UH (AC3, CO)

Description

The Helsinki Institute of Physics (UH) is the national research institute for theoretical and particle physics in Finland. The main fields of research are high- and low-energy theoretical physics, experimental particle physics and technological research related to particle accelerators. The Institute also supports graduate education at universities and training at CERN.

UH is an independent national institute and is supervised by the University of Helsinki, Helsinki University of Technology and University of Jyväskylä. The highest decision-making body is the Board of the Institute. UH funding is decided as a separate item in the annual budget plan of the Finnish government. The Institute also obtains funding from other sources: Ministries, the Academy of Finland, the National Technology Agency (TEKES) and companies. UH has offices and laboratories at four locations: University of Helsinki in Helsinki, Helsinki University of Technology in Espoo, University of Jyväskylä in Jyväskylä and CERN in Geneva. The Institute is responsible for coordinating Finland's relations with CERN and other international high-energy physics research institutions.

The main topics of research are mathematical physics, quantum optics, statistical physics, cosmology, phenomenology, experimental particle physics at CERN, design of parts of the CMS and ALICE experiments for the LHC accelerator, and technological development work on a project management system for the LHC project.

The active graduate education and student training programme at the institute is strengthened by collaboration with university departments and CERN. UH scientists have given lecture courses at the graduate level and supervised thesis work. The Institute has offered research positions and a stimulating environment to undergraduate and graduate students, and has participated at several Graduate Schools of the Academy of Finland. The Institute has organized international seminars and conferences, and has had an extensive visitors programme. Undergraduate and graduate students have been chosen as trainees at CERN.

The High Energy Physics Programme of UH  is responsible for the study of particle physics at high energies in electron-positron  collisions and the development of new particle detection techniques to cope with the challenges of experimentation at future particle colliders. The DELPHI experiment at the CERN LEP collider provides high-quality data to address some of the open questions in the search for fundamental knowledge on the origin of mass, on the physics of flavours and on the strong force. While an active programme of physics studies is carried out at LEP, the group is engaged in the transfer of know-how acquired in more than a decade of experience with designing, constructing and operating some of the most challenging and successful detector subsystems of DELPHI to future particle physics experiments at the LHC and later at a high energy linear collider. The High Energy Physics Programme is actively engaged in the development of novel experimental techniques and, in cooperation with theorists, develops optimal data analysis strategies.

The goal of the UH LHC Programme is to design and build the CMS and ALICE experiments for the CERN Large Hadron Collider in international collaboration and to prepare for their physical analysis. With these experiments UH will participate and contribute to the next fundamentally important step in understanding of the basic structure of matter. The experiments are planned to begin in 2005. The UH LHC Programmme is divided into three projects: 1) the CMS Software and Physics Project, the goal of which is to develop simulation and analysis software for the CMS Tracker and evaluate the physics discovery potential of the CMS detector design, 2) the CMS Tracker Project contributing to the design, construction and calibration of the tracker system as well as of its data acquisition and 3) the Nuclear Matter Project contributing to the design and construction of the ALICE Inner Tracker system as well as to heavy-ion physics evaluation. The project also participates in the ISOLDE Programme at CERN. 

The Technology Programme: the global Engineering Data Management Service (EDMS) at CERN and the TUOVI technologies have established themselves as the solution for accessing the main engineering data repositories at CERN. This has involved us in increasingly closer collaboration with end-users and system support people within the HEP community. This activity will intensify, as the challenge will eventually be to manage all information generated throughout the LHC Project's life cycle. Along with the growing robustness of developed technology, we have studied several applications for it in access various physics databases here at CERN. Collaborative activity has been triggered with the CMS and the first results are to be expected in the future. Two national industrial collaboration initiatives were successfully finished in the Process and Quality Control Project, which naturally ended this project within the programme, although Scandinavian collaboration continues until autumn 2000.

UH will work in collaboration with CSC, the Finnish Centre for Scientific Computing. CSC is a Finnish national service centre specializing in scientific computing and communications. CSC provides universities, research institutes and industry with modelling, computing and information services. The computing for Finnish weather forecasts is made by a Cray supercomputer administered by CSC. All services are based on a versatile supercomputing environment, on rapid and reliable Funet connections as well as top-level expertise in various disciplines and in information technology. 

CSC is the largest computing center in Northern Europe both in staff and computing resources. CSC has successfully applied grid-technology in Finland for years since it's the only super computing center in Finland and serves 22 finnish universities located all over Finland, the farthest in Lapland.

CSC has participated in a number of EU projects, e.g., the HPCN-TTN network, EmbNet, NedLib, REYNARD, Euromap, etc. CSC has also close connections to industry. The number of industrial projects and industrial HPC customers are rapidly increasing.

The role of CSC in the project is to provide expertise in grid technologies, meta data management and dissemination.
CVs of key personnel

Ari-Pekka Hameri
Dr. Ari-Pekka Hameri received his Master of Science and Licentiate of Technology at the Helsinki University of Technology (HUT), in the field of production management. He was granted the degree of Doctor of Technology by HUT in 1993 for his studies of innovations and their technological impact on manufacturing companies. For two years he was director of Institute of the Industrial Automation at HUT, and is currently director of the technology programme at the Helsinki Institute of Physics (HIP). Technology program hosts part of the HIP's DataGrid initiative currently employing five researchers. He has been involved in several EC-funded and other international research projects dealing with production management and logistics. At present he is also associated with CERN and the configuration and engineering data management issues connected with the construction of the new accelerator. He will work in Workpackage 2.
Anna-Maija Kärkkäinen

Mrs. Anna-Maija Kärkkäinen started as a project co-ordinator at CSC June 1998. Since then she has coordinated the Finnish technology transfer node, FINNOVA, in the HPCN-TTN Network, a project funded by EC ESPRIT program. Anna-Maija Kärkkäinen has her M.Sc. degree from the University of Helsinki where she majored in Mathematics and Physics in 1986. She graduated Phil. Lic. from the University of Helsinki, Physics department, in 1987. Since then she worked for Vaisala Ltd., a company specialised in environmental measurement. Her 14 years of working experience in private sector consists of research work in Radiosonde R&D department group in various projects. Her main responsibility areas were optics, micromechanics and mathematical modelling. Last three years at Vaisala she worked as Product Manager in Optical Sensor Group. She will co-ordinate the CSC involvement in the Datagrid Project.

A.11 VR (AC4, CO)

Description

The Swedish Natural Science Research Council (VR), is a state-financed governmental authority under the Ministry of Education and Science. The main object is the promotion and support of research within natural science in Sweden. In this project the VR is represented by PDC and the Karolinska Institute.

PDC, Parallelldatorcentrum or Center for Parallel Computers, is the main academic high-performance computing centre in Sweden. PDC is a part of KTH, the largest and oldest Technical University in Sweden accounting for 1/3 of the total higher technical education. The university has nearly 11,000 undergraduate students, 1,300 active postgraduate students and a staff of 2,900 people. KTH conducts education and research of a broad spectrum – from natural science to all branches of technology, including architecture, industrial economics, urban planning, work science and environmental technology. KTH is a truly international institution with established research and educational collaboration all over the world, especially in Europe, the USA, Australia and Southeast Asia.

With participation since 1997 in the Globus project and GUSTO testbed, PDC is one of the forerunners in application of GRID technology. PDC has participated in a number of EU projects, e.g., the HPCN TTN network and JACO3, Java and CORBA Collaborative Computing Environment. The computing resources at PDC comprise a 300 processor IBM SP, Fujitsu VX/3 and SGI Origin 2000. In addition PDC hosts a state-of-the-art visualisation laboratory with the worlds first six surface immersive visualisation environment, the VR-CUBE.

The role of PDC in the project is to provide expertise in grid technologies (Globus) and security infrastructure. Especially PDC will take part in the Data Management work package and take responsibility for security and access issues.

Additionally, members of staff from the Wallenberg Consortium North for Functional Genomics and the Karolinska Institute will be represented in the projetc through the VR.

CVs of key personnel

Per Öster

Dr. Per Öster, associate director, research and customer relations, is the leader of the PDC project team. Dr Öster has a 15-year background in high-performance computing technologies. He has a BSc in physics from Uppsala University and a PhD in physics from Chalmers University of Technology. Dr Öster has been responsible for technical computing and consultant in applied mathematics at the Volvo Data Corporation. Dr Öster has lead the participation of PDC in a number of EC projects e.g., manager of the Swedish node, PDCTTN, in the HPCN Technology Transfer Node Network and he has worked for the EC as evaluator and reviewer in IST program of the 5th framework. Dr Öster is leading the participation of PDC in the Globus project; a US based distributed computing project. He will co-ordinate the PDC involvement in the Datagrid project. In the project PDC will be responsible for Task 2.5 (Security and Transparent Access) in WP2 (Data Management)

Lars Terenius

Lars Terenius, Professor of Clinical Neuroscience at the Karolinska Institutet since 1988, previously Professor of Pharmacology at Uppsala University. Director of the Center for Molecular Medicine, Karolinska Hospital and recently appointed Director of the Wallenberg Consortium North for Functional Genomics. The Consortium has been established lately through a generous grant from the Wallenberg Foundation and will starts its activities in the near future. Expertise in brain neurotransmission particularly relating to human disease conditions, addiction to alcohol and drugs, and schizophrenia. Experience in handling large data files from disease/population registries, clinical and laboratory records. Work on single nucleotide polymorphisms (SNPs) in patient populations as well as gene expression analysis in experimental systems and postmortem human brain material. He will be involved in WP 10.
Gunnar Norstedt

1981 Ph.D. in Medical and Physiological Chemistry (Karolinska Institute, KI). 1982 MD, (KI). 1983 Postdoctoral fellow, Dept. of Biochemistry, University of Washington, Seattle, USA. 1984 Assistant Professor, KI. 1994 -97 Research position, Pharmacia 80% and at KI 20% . 1998 Professor, Dept. of Molecular Medicine. KI. Research areas: molecular mechanisms of hormone actions and evaluation of gene functions, disease relevance; growth disorders, diabetes and ageing. Techniques in cell and molecular biology (DNA sequencing, cloning, DNA arrays, cell analysis. Structure/function of proteins (immunolgical analysis of proteins, 3D structures of proteins) Computational analysis of gene expression patterns. He will be involved in WP 10.

A.12 ZIB (AC5, CO)

Description

The Konrad-Zuse-Zentrum für Informationstechnik Berlin (ZIB) is a non-university research institute of the State of Berlin, Germany. It was founded in 1984 as an institution incorporated under public law. The  research and development at ZIB concentrates on application-oriented algorithmic mathematics, in close interdisciplinary cooperation with universities and scientific institutes worldwide. In its supercomputing department, ZIB operates several high-performance computers, among them a Cray T3E with 408 processors.

The main emphasis of research and development at ZIB is in the fields of scientific computing and computer science, which is understood to cover: 

· the theoretical analysis of mathematical models describing complex scientific, technical, or economic processes and phenomena;

· the development of efficient algorithms for the numerical simulation or optimisation of such models,

· the production of fast and robust code based on these algorithms, and

· the development of software for the user-friendly and efficient use of parallel and distributed high-performance computers.

Within this context, theory and algorithm design are combined with practical evaluation of the mathematical models and validation of the implemented software on high-performance systems. ZIB contributes to solving crucial problems in science, technology, environment and society, problems that cannot be solved by traditional methods but are accessible to mathematical analysis. ZIB's part in this effort is to develop innovative algorithms and to use high-performance computers in close cooperation with researchers in science and industry. 

In addition to cooperating with various scientific institutes, ZIB presently conducts joint projects in the following fields: telecommunication, medical sciences, public transportation and logistic, the chemical, electrical, computer, and automotive industries, as well as mechanical engineering. These projects are funded by the European Commission,  the German Ministry of Education, Research and Science (BMBF), the German Research Agency (DFG), the DFN Verein, the Senate of Berlin, and various industrial partner like E-Plus Mobilfunk GmbH, Siemens AG, Berlin-Brandenburgische Verkehrsbetriebe, Analyticon AG, etc.

ZIB operates high-performance computers (e.g. Cray T3E with 408 processors, currently #39 on the worldwide TOP 500 list) as a service to universities and scientific institutes in Berlin. To a limited extent, this capacity is also available to users from other parts of the country. An independent scientific admission committee decides on the allocation of computing resources to large projects. In every project approved by the admission committee, at least one member of ZIB is involved. Users from industry and other areas also have access to ZIB's supercomputers within the framework of joint projects.

CVs of key personnel
Alexander Reinefeld

Alexander Reinefeld graduated with a diploma in computer science in 1982 and with a PhD in 1987, both from the University of Hamburg, Germany. He spent two years at the University of Alberta, Canada: In 1984/85 he received a PhD scholarship by the German Academic Exchange Service (DAAD) and in 1987/88 he was awarded a Sir Izaak Walton Killam Memorial Post Doctoral Fellowship. From 1983 to 1987 he worked as a research associate and from 1989 to 1992 as an assistant professor at the University of Hamburg. Thereafter, he served for six years as the managing director of the Paderborn Center for Parallel Computing (PC²), were he played an important role in establishing the PC² as a supra-regional research institute for parallel and distributed high-performance computing. Since 1998, Alexander Reinefeld is the head of the Computer Science Department at Konrad-Zuse-Zentrum für Informationstechnik Berlin (ZIB). He also holds a professorship for "Parallel and Distributed Systems" at the Humboldt-Universität zu Berlin. Under his guidance, several national and European projects on parallel high-performance computing, metacomputing, and workstation cluster computing have been conducted. He has published more than fifty papers on various topics of parallel and distributed computing in well-known international conferences and journals. He is a member of ACM, IEEE Computer Society and GI. He will participate in WP 4.

A.13 EVG HEI UNI (AC6, CO)

Description

The Kirchhoff - Institut für Physik was founded in October 1999 as a merger of the Institute for High Energy Physics and the Institute for Applied Physics. It hosts four chairs, covering a wide range of disciplines ranging from solid state physics to technical computer science. The institute has about 270 employees and has various service areas including a computer center, electronics departement, mechanical workshop etc.

The participating chair for technical computer science was established in summer 1998. To date there are one permanent scientific staff, four ph.d. students, two undergraduate students and 4 teaching assistants. There are various positions open to be filled soon. The group is a member of both the ALICE and LHCb collaboration at CERN. In case of ALICE the group is developing the digital part of the ALICE Transition Radiation Detector, a project involving the development of a parallel computer with 75000 custom processing elements run in parallel on-line. Further the group is jointly in charge of the ALICE L3 trigger/filter processor, a processor cluster with about 600 nodes. This cluster will be operated as ALICE regional center within the grid when ALICE is off-line. Both projects are funded. The group is also developing the LHCb L1 vertex trigger processor farm, a processor farm of about 150 nodes, capable of processing 1 million data samples of about 3 kB per second. The processing nodes and network are commercial off the shelf components.

CVs of key personnel

Volker Lindenstruth

Prof. Dr. Lindenstruth who holds a chair of technical computer science at the University Heidelberg was born in October 1962 in Frankfurt. During the years 1983-1989 he studied physics at the Technical University Darmstadt. From 1989 on he worked as graduate student at the Gesellschaft für Schwerionenforschung in Darmstadt focusing on the development of a multi processor readout system for heavy ion physics experiments, graduating at the University Frankfurt in May 1993. After graduating Prof. Lindenstruth moved to the California, where he worked at the Lawrence Berkeley Laboratory, starting as Post Doc. In 1993 he was awarded a two year Humboldt fellowship in computer science. Two years later he advanced to permanent scientific staff at the UC Space Sciences Laboratory. In summer 1998 Prof. Lindenstruth founded iCore technologies, a US corporation focusing on the development of high-speed computer interconnects. Beginning 1998 he accepted the offer by the University Heidelberg as chair of computer science (Ordinarius). Since he is mainly in charge of the computer science minor degree in Physics, teaching various classes and running in the named projects.

Aside from various scientific publications in the field of technical computer science, parallel computer architectures and networks, Prof. Lindenstruth is holding two international patents:

· Apparatus and method for managing digital resources by passing digital resource tokens between queues

· Method and apparatus for enabling high performance intelligent I/O subsystems using multi-port memories

He will lead Workpackage 4.

A.14 CSSI (AC8, CR7)

Description

CS Information Systems (CSSI) is the software services and systems engineering company of the French Communications & Systems Group.

With a work force of 4800 employees, the CS Group has achieved (FY 1997) a total turnover of 3.2 billions Francs (500 millions Euros) with following split of activities: 

· IT systems and services (65%)

· Telecom equipments (25%)

· Security systems (10%)

CS is firmly established in Europe (Belgium, Germany, Great Britain, Italy, Spain), in North and South America and South East Asia. CS has achieved 30% of its 1997 revenue outside France. 

From railway networks to today’s telecommunications and IT networks, the CS Group track record spans some of the greatest technological endeavours both past and present. Founded in 1902, the French Compagnie des Signaux CS pioneered in the field of railways electrical signalling. In the first half of this century, the company was widely recognised as a key leader in the fields of mechanical, electrical and later electromechanical  engineering.

CISI joined the CS Group in 1997 and brought complementary skills (scientific and technical systems and services), sound experience (25 years) and leading positions in the fields of aerospace, energy and simulation.

In 1999, the CS Information Systems company becomes one of the major French integrator of technical and business information systems.

The main activities of the CS Group are organised around systems integration with three main entities:

· CSSI (CS Systèmes d’Information) has two main activities:

Technical Systems (staff 1650) supplies highly qualified technical services, develops and markets scientific and technical software tools (simulation, engineering) and delivers high value-added systems (networks and distributed applications) in the aerospace, air traffic management, road traffic control, telecom, defence and energy fields.

Corporate Information Systems (staff 1500) supplies wide range global services (from network engineering consultancy to data/software migration and facilities management) in order to meet all the needs of enterprise information systems.

· CS Telecom (staff 530) develops, manufactures and markets telecom infrastructure products (wide area networks) and access equipments (subscribers links to telecom operators networks).

· CS Security (staff 500) sells hardware and solutions designed to protect high-risk sites, property, people and know-how (e.g. in industrial environments).

The CS Group allocates 10% of its turnover to Research and Development with a group of R&D centres dedicated to each of its activities. Its objective is to establish a cross-disciplinary Research and Development activity which is open to external.

CSSI has about forty projects referenced in EC RTD actions, issued from CISI and CS TI , for example : 

COMITY (Codesign Method and Integrated Tools for advanced embedded systems) Esprit Project n 23015 (1997, 27 months), CRISYS (Critical Instrumentation and Control System) Esprit project n 25514 (1997, 36 months), CAVALCADE Esprit Project n 26285 (1998), OSCAR ETS Program, ADPS (Advanced Digital Video Broadcast Production System) Esprit Project n 28176 (1998).

From the 5th Framework IST first call:

VISIONS (interactive virtual environments) IST 11556, ACCESS (teleconference via satellite) IST 11763, IRMA (intelligent virtual factory) IMS 97007, DIVERCITY (Virtual workspace for enhancing communication within construction industry) IST 13365, STARMATE (System with augmented reality for maintenance,training and IST 10202, IERAPSI (planification d’interventions chirurgicales) IST 12175, and BUSY (Tools and practices for business cycle analysis in national statistical Institutes of EU) IST 1265.

CVs of key personnel

Christian Saguez

Christian Saguez is an engineer from « Ecole Centrale Paris ». He as a PhD in Science

He has been :

· Representative of Internationales and Industrials Relations at INRIA

· Managing Director and founder of SIMULOG society , society specialized in Scientific Computing.

· Industrials Relations and CNES Subsidiaries Manager

Associate member of CADAS – Chairman of « Comité des Technologies de l'Information et de la Communication »

Scientific and Technical Manager  at CS Group.

Professor – Applied Mathematics Department Manager of « Ecole Centrale Paris »

He is involved in WP11 for the dissemination in France.
Jean François Musso

Since joining the CSSI in 1998,  Jean-François Musso is development manager  in computing for scientific and industrial applications . From 1989 till 1997, he was general manager in a company  specialised in real time simulation for energy and transport fields. Previously he was head of   CEA  simulation and training Centre in Grenoble and project manager at the Atomic Energy Commission.  He is a Doctor of Science  in nuclear physics from University of Orsay  awarded in 1996. He is involved in WP11 for the dissemination in France.
Marc Drabik

Marc Drabik is a senior project manager in industrial software engineering. He has a Master’s degree in Telecommunication and Automatism. He has spent all his career in the field of software development. During last twelve years, he managed a lots of project, closely with CEA nuclear center research (Cadarache) for nuclear factory of COGEMA La Hague by developing nuclear measurement (gamma spectrometry and neutronic measures) to ensure the process security.

Its main skills are : quality management, mastery of development processes, organization and follow-up of software project, development methodology (UML, SART, HOOD), real time systems, data acquisition, scada, PLC, UNIX, Windows NT, VAX VMS, TCP/IP.

He is involved in WP6 (integration of software components) and WP12 to work in close collaboration with the Project Manager. He is responsible for quality assurance and configuration management methodology.
A.15 CEA (AC9, CR7)

Description

The Commissariat à l'énergie atomique (CEA – Atomic Energy Commission) was set up in 1945 as a public research establishment. Its responsibility is to provide France with control over the atom and its applications in the fields of research, energy, industry, health and defense. The CEA supplies the authorities, industry and the public with the fundamental scientific and technical expertise they require, and with the guarantee of assessment by an outside body. The CEA provides a full range of solutions to enable decision-makers, at any time and with full knowledge, to make the most appropriate decisions. Through research in the fields where it has acquired special knowledge and skills, the CEA contributes to missions of major national priority in terms of fundamental as well as technological research. Its multidisciplinary approach is one of its major strengths. CEA expertise covers a wide field of activities, at all levels of qualification.

CEA research is carried out in all scientific and technical fields relating to the nuclear field (theoretical approaches, experimental tools and processes) in order to see the missions through. Its interest extends both to fundamental research and to the technological solutions required for its application. People to be involved in the DATAGRID project belong to the DAPNIA, a department of CEA.

Fundamental research is by essence without limits and should not be thwarted by interdisciplinary barriers. DAPNIA, Department of Astrophysics, Particle physics, Nuclear Physics and Associated Instrumentation, was created in 1991, as part of the Directorate of Matter Science (DSM), to encourage symbiosis between astrophysics, particle physics and nuclear physics and to pool the resources of technical support groups. DAPNIA has a unique multidisciplinary structure which has promoted the development of experiments at the borderlines between different fields of research and which favors necessary new directions in research and selection of the most promising programs.

Research in DAPNIA is always performed within national or international collaborations while taking advantage of other CEA departments expertise. Research teams of DAPNIA, IN2P3 (Institut National de Physique Nucléaire et de Physique des Particules) and INSU (Institut National des Sciences de l'Univers), working together within large international collaborations, reinforce their contributions through their specific competencies. The CERN laboratory is a privileged partner in particle physics and hadronic physics. All space experiments are co-financed by the CNES (Centre National d'Etudes Spatiales).

The Electronics and Computing Service (DAPNIA/SEI) supports the computing and electronics needs for the DAPNIA research projects and ongoing experiments. It also provides the necessary computing infrastructure for DAPNIA activities.

Most important effort is devoted, in particle physics, to the three large LHC experiments (ALICE, ATLAS and CMS), now entering the construction phase, to the run phase of BABAR (Stanford Linear Accelerator Center) and to the preparation of ANTARES experiments ( Astronomy with a Neutrino Telescope and Abyss environmental RESearch ). 

The SEI is a contractor in the finishing project EFRA, whose objective is the sharing of data over ATM networking at a region level.

The CEA's effort in the DATAGRID project is made of three key persons plus four other support persons for a total amount of 3 FTEs (108 man/month). The key persons have significantly participated, during the four last past years, to the development and use of a testbed in the Trigger/DAQ area of the ATLAS experiment for LHC. They are experts in computing and networking.

CVs of key personnel

Michel Huet

Michel Huet is a senior engineer in software domain. He has spent all his career in the field of Physics experiments. During last nine years, he participated to the Trigger/DAQ d'ATLAS. Between 96-99 he work on the development of a testbed for the ATLAS level 2 Trigger. During 95 he participated in data  acquisition of the ATLAS Electromagnetic Calorimeter test beam. Prior to this during 91-94 he worked on the RD13 project in collaboration with CERN to prototype a data acquisition system for ATLAS.
He is the CEA/DAPNIA project manager for the testbed workpackage (WP6) and the CEA/DAPNIA representative in the WP6 management team.

Denis Calvet
Denis Calvet has just obtained a Doctor of Science  in "Network based on Statistical Multiplexing for Event Selection and Event Builder Systems in High Energy Physics Experiments", (Université Paris XI, Orsay). He is a permanent engineer at CEA from 93. From 95-present he has participated in the development of the Data Acquisition and Triggering Systems based on ATM technology for the ATLAS experiment at CERN and continued generic studies within the CERN RD31 project. During 93-94 he worked on the RD31 (NEBULAS - A High Performance Data-Driven Event-Building Architecture based on an Asynchronous Self-Routing Packet-Switching Network) project. Prior to this in 92 he was an invited researcher, Hitachi Central Research Lab., Kokubunji, Japan where he had a patent submitted: "Massively Parallel Distributed Arithmetic Array Processor". He is a Senior Software Analyst involved in the local deployment of the Grid architecture for WP6 and the support of physicists for testing HEP applications on the Grid.

He is a Senior Software Analyst involved in the local deployment of the Grid architecture for WP6 and the support of physicists for testing HEP applications on the Grid.
Irakli Mandjavidze

Irakli Mandjavidze is preparing a Doctor of Science to be presented this summer. In the past, he shared his time between CEA-Saclay and CERN. He is permanent at CEA from 97. From 95 until now he has participated in the development of the Data Acquisition and Triggering Systems based on ATM technology for the ATLAS experiment at CERN and continued generic studies within the CERN RD31 project. During 92-94 he work on the RD31(NEBULAS - A High Performance Data-Driven Event-Building Architecture based on an Asynchronous Self-Routing Packet-Switching Network) project. Prior to this in 91 he developed test software for silicon microstrip detectors for experiments on the Omega spectrometer. 

He is a Senior Software Analyst involved in the deployment of the Grid architecture for WP6 in connection with other sites, particularly CNRS/IN2P3.
A.16 IFAE (AC10, CR7)

Description

IFAE is a non-profit making research institute located on the Campus of Universitat Autònoma de Barcelona in Bellaterra-Spain. It was created in 1991 to consolidate the experimental activities in high energy physics in the Physics departments of Universitat Autòmoma de Barcelona  (UAB) and  Universitat de Barcelona (UB) . From the legal point of view it is a "Public Consortium" of the UAB and the Regional Government of Catalonia, and has its own juridical personality.

IFAE is involved in many experimental activities, which are mainly related to high energy physics programs such as ALEPH, ATLAS and LHCB, carried out at CERN, Hera-B, carried out at the DESY laboratory in Hamburg, and the Magic Telescope to be located at the Canary Islands. Its scope of activities also extends to Digital X-ray Imaging, in particular IFAE is a member of the Medipix Collaboration, aiming at the development of a highly integrated, pixelated chip for medical applications.  An overall view of the institute research activities can be seen on http://www.ifae.es.

IFAE has a good experience in large software projects, and was responsible, within the ALEPH experiment, of setting up the FALCON computing facility, where the raw data from the experiment was processed in a quasi-online mode, and of developing the corresponding software. This facility operated very successfully in ALEPH from 1989 to 1995. Current software activities of the IFAE are the testing of algorithms for the ATLAS Event Filter, the development of Data-Flow and Monitoring Software for the Event Filter computer farm, the Monte Carlo simulation of hadronic showers, the studies of the performance of the calorimeters for Jet/ETmiss identification, and the setting up of computer infrastructure at IFAE to prepare for all the tasks related to the computing in the LHC era.

IFAE and CNRS-Marseille are both members of the ATLAS experiment and collaborate in developing the software for the third-level trigger (or event filter) stage. The Event Filter is a computing processor farm that receives 1MB size candidate events at 1kHz rate and, by means of filtering algorithms, achieves a factor of ten reduction. Simultaneously with rejecting bad events it also tags the events that pass the selection, classifying them into appropriate classes, needed for further analysis. The system requires a complex and large data flow.

Within this project, IFAE will contribute to the test of the Grid infrastructure by trying realistic analysis problems on simulated data, both within the Jet/ETmiss analysis and the Event Filter tasks and participate in the "Mock Data Challenges" project in ATLAS.

CVs of key personnel

Martine Bosman
Martine Bosman is a senior physicist  (Docteur en Sciences, Université Catholique de Louvain, Louvain-la-Neuve, 1979) at IFAE, with extensive experience in software development for HEP applications and physics analysis, having worked at CERN (1979-1984), Stanford University (1984-1985) and  Max-Plank Institut für Physik in München (1985-1992). At present she is involved in the ATLAS experiment, working in the developments of algorithms for the Event Filter task and in analysis of calorimetric data. Martine will be involved in Workpackage 8.

Andreu Pacheco

He is a senior applied physicst at IFAE/UAB, where he obtained his Doctor degree in 1990. Before joining the staff of IFAE he worked at the UAB Computer Department and at CERN, where he was a Technical Fellow from 1995 to 1998. He played a key role in setting up the FALCON computing facility of the ALEPH experiment and is now responsible for all the computing facilities at the IFAE, in addition to work in the Event Filter software for the ATLAS experiment. Andreu will be responsible for IFAE participation in Workpackage 6.

A.17 Datamat (AC13, CR12)

Description

DATAMAT S.p.A. is one of the most important Italian Software and System Integration Companies, established in 1971 and focused on the development and integration of complex high technology systems. It is privately owned, has a stock capital of 15.5 million Euro and a turnover of 120 million Euro at group level in 1999. It specialises in the following:

· Command & Control Systems (On board and land based C3I, Decision Support, Operational Support Systems);

· Simulation and Training Systems (Platform and Mission Simulators, Team Trainers, Operator Trainers, CBT);

· Communication Management Systems (Message Handling, Data Links, Centralised Management & Control);

· Information Systems (Documentation Management, Executive Decision Support, Banking & Finance, Logistic Support, Multimedia Applications);

· Software Technologies (Information Retrieval, Database Management, Finance Management, AI & Expert Systems, Test & Validation Environments);

· Aerospace (Mission Centres, Environmental Monitoring & Control, Earth Observation, Meteorology, Ground Segment Integration).

For several years, DATAMAT has been fully certified AQAP-110, AQAP-150 and ISO-9001.

DATAMAT is involved in a number of projects relevant to the DATAGRID proposal:

· ENVISAT Payload Data Segment: Working with the European Space Agency from 1994 until 2001 this work is aimed at collecting and delivering to users the ENVISAT-1 products they need in a timely manner. This work involves systems and services to handle products from raw to processed data, trough acquisition, processing, archiving, quality assessment and dissemination. The user services which will be offered are clearly similar to those proposed for data intensive GRIDs.
· Nuovo Sistema Elaborazione Dati (NSED) of CNMCA: DATAMAT is leading the design and development of the new data processing system for the National Meteorological Service in support of daily forecasting activity. The main purpose of the system is to support the customer in the execution of all the activities concerned with the weather forecast service. At present, more than 400 operators are involved in service provision, 100 of them in the central site nearby Rome. DATAMAT is in charge of the entire programme management, including: design and development of logistic infrastructures, planning, preparation and conduction of training courses for operational personnel, support to operational start-up, and planning, management and conduction of H/W and S/W assistance service on the whole territory in order to ensure service continuity.

· Multi-mission User Information System (MUIS): Within the ESA Earth Observation Programme, a focal point is represented by the need to constitute an ESA open User Information Service in charge to provide a common and easy access to EO data and information collected from different sources, up to now provided by several organisations and by different means, in general based on ad-hoc, standalone services. The gap is filled by the Multi-mission User Information System  (MUIS), in charge to provide internal and external users, connected by different client software applications, with: Multi Mission Guide and Directory Services, Multi Mission Inventory Services, Multi Mission Browse Services, Multi Mission on-line Ordering Services. DATAMAT has been involved in the following subsystems: User Management System, System Monitoring and Control and File Server.

DATAMAT, inside WP1 "Workload Management", leads Task 1.2 "Job Description & Resources Specifications", and participates to Tasks 1.1 "Requirements Definition",  1.4 "Scheduling" and 1.7 "testing & refinements"

CVs of key personnel

Stefano Beco

Dr. Stefano Beco will assume the role of WP Manager for DATAMAT. He has a Doctor’s Degree in Electronic Engineering from the University of Rome “Tor Vergata”. His skills and competencies include project management, interoperability protocols, user services, and software languages and operating systems. Since 1999 has been Project Manager for three major projects: CEO Catalogue interoperability Experiment and User Metadata Tool (EU JRC), CIP/IMS Gateway for CEO Search Release B (Logica) and DATAMAT’s MUIS-related development activities (ESA ESRIN). Prior to this he was a project manager and study leader in for User Servies definition and development for the ENVISAT PDS project.

Role in the Project: Task Manager

Fabrizio Pacini

F. Pacini has a Doctor’s Degree cum laude in Mathematics awarded by the University of Rome “Tor Vergata”. His skills and competencies include object oriented and Yourdon-DeMarco analysis and design, programming in C++, C, Fortran, Pro*C, database skills in PL-SQL RDBMS, Oracle and Ingres, interoperability protocols and experience of Unix and VAX-VMS. Most recently he has been project leader of the CIP/IMS Gateway project for CEO Search Release B (with Logica). Prior to this he was responsible as project leader for the design, development and testing activities in the HELIOS I program for the User Services subsystem in the frame of CSU3.0 contract and as team leader for the integration activities at system level in France for Matra Marconi Space during a period of one year.

Role in the Project: Senior Software Analyst.

A.18 CNR (AC14, CR12)

Description

The National Research Council (CNR) created in 1923, is a "national research organisation, with general scientific competence and with scientific research institutes distributed over Italy, which carries out activity of primary interest for the promotion of science and the progress of the Country". Multidisciplinary research fields include: mathematics, computer science, physics, biology, chemistry, medicine, environmental and cultural heritage studies.

The CNR is the main contributor in WP-11, Dissemination and Exploitation. The units involved in this project are the Centre for Data Processing (CED), the Network Service Department (SRC) and the Institute for Applied Mathematics and Computing.

The mission and main activities of the CNR are:

· promotion and development of  research activities, in pursuit of excellence and strategic relevance within the Italian and international context, in the frame of European cooperation and integration. In cooperation with the academic research and with other private and public organisations, ensures the dissemination of results inside the Country; 

· in collaboration with universities and other private and public organisations, CNR defines, manages and coordinates national and international research programs, in addition to support scientific and research activities of major relevance for the national system; 

· it promotes the valorisation, the pre-competitive development and the technological transfer of research results carried on by its own scientific network and by third parties with whom co-operation relationships have been established; 

· it promotes the collaboration in the scientific and technological field, and in the technical regulations field, with organisations and institutions of other Countries, and with supranational organisations in the frame of extra-governmental agreements; it provides, upon request of government authorities, specific skills for the participation of Italy to organisations or international scientific programs of inter-governmental nature; 

· it carries on, through its own program of scholarships and research fellowships, educational and training activities in Ph.D. courses, in advanced after-university specialisation courses, and in programs of continuous or recurrent education; CNR can also perform activities of non university related higher education; 

· it provides supervision over those organisations designated to issue rules and regulations, activity of dissemination of technical specifications in the frame of its institutional tasks, and, on demand, activities of certification, test and accreditation for Public Administrations;

· provides technical and scientific support to Public Administrations, upon their request;

· in the frame of fulfilling its institutional activities, CNR can supply private law services to third parties.

The Center for Data Processing (CED) is the internal unit coordinating the technical computing support for all CNR activities. Ongoing CED projects, of relevance for the proposal, include the design and/or realization and/or management of:

· the next generation networking infrastructure for the Italian research communities, in collaboration with INFN, 

· the CNR new “e-enterprise” distributed information system, including a portal for the dissemination of CNR activities, in collaboration with international IT companies,

the adaptive portal for dissemination initiatives of learning opportunities for all Italian school teachers, in collaboration with the Education Department of the Italian Government.

The CNR participation to the project will include the following units:

· the SRC (Servizio Reti di Comunicazione) provides network connectivity and interoperability services to the CNR headquarters and is strongly involved in the managemnent of the CNR research and administrative network.

The IAC (Istituto per le Applicazioni del Calcolo) carries research in applied mathematics and computing: its experience in advanced web based services for research communities will contribute to the CNR participation to the project. 

CVs of key personnel
Maurizio Lancia

Maurizio Lancia, is senior technology scientist at CNR and is since 1998 Chief Information Officer of CNR. He is the administrative responsible and the co-ordinator of the CNR activities in WP-11. His current positions:

· Member, as delegate of CNR President, of the “Network and Scientific Computing” Commission  of the Ministry of Research and University.

· Member, named by the Ministry of Research and University, of the “National Research Network” (GARR) scientific technical board.

· Member, named by the CNR President,  of the “Technological and Application Problems of the Italian Public Administration’s Unified Network” Commission.

· Coordinator, named by the CNR President, of the Commission for the development of the CNR Information Infrastructure.

· Project leader of joint projects between CNR, National Department of Education and Italian Authority for Information Technology in the Public Administration.

· Responsible of the CNR multimedia network laboratory “Netlab”. The Netlab main activities are the specification, design and evaluation of basic software components in the advanced multimedia network infrastructures.

Gianfranco Mascari

Gianfranco Mascari, is researcher at the Italian National Research Council (CNR) in mathematics and computer science. He is the scientific person in charge of the project for the CNR.

Previous affiliations: Université Paris 7 (Fr), Technische Universitat Munich (De), Task Force ESPRIT (DG XIII) European Commission in Bruxelles (Be), Gent University (Be), University of California (Berkeley-USA), Los Alamos National Laboratory (USA);

Research activity: author of research papers published on international journals, speaker at international conferences, member/leader of national/european/international projects, referee of the American Mathematical review, referee of European Union,  mainly on rigorous software development (distributed systems and databases) and advanced models of computations  (algebraic, Internet and quantum computing);

Education, design and dissemination experiences include: teaching at national and European universities, design and realisation of the web site of the CNR - “Institute for Applications of Calculus”, advisor for the design of the new “e-enterprise” information system and of CNR, council member of the Italian chapter of the Internet Society (isoc.org), member of the CNR working group for the design and realisation of an adaptive portal for dissemination initiatives of the Education Department of the Italian Government, member of the “Technological and Application Problems of the Italian Public Administration’s Unified Network” working group.

Mauro Draoli
Mauro Draoli is a technology scientist at CNR, the Italian National Research Council. He is the executive manager for the CNR participation to the DataGrid project.

He received  a degree in Electronic Engineering from University of Rome "La Sapienza" in 1994.  He is currently with the SRC (Communication Network Department) and leads the working group for the design of the systems for the management of the CNR telematics infrastructure. He is strongly involved in research projects in the field of multimedia networks and applications for interactive and collaborative work.   

He teaches courses on Operating Systems at the University "La Sapienza" since 1996. Prior to joining CNR, he was with a private company, where he was involved in simulation modeling, performance analysis and capacity planning of high speed networks. He head collaboration projects between private companies and the Multimedia Network Research Laboratory of IASI-CNR.

A.19 CESNET (AC15, CR12)

Description
CESNET z. s .p. o., Association of Legal Entities, was established in March 1996 as an association of all of 27 Czech universities and the Academy of Sciences of the Czech Republic for the purposes of providing the Czech National Research Network. In October 1996, CESNET enter on the realisation of TEN-34 CZ network“ project. The result of this project was the high-speed national research network TEN-34 CZ with the ATM backbone capacity of at least at 34 Mb/s connected to the European TEN-34 infrastructureThe subject of the association’s activities is:

· The development and operation of a National Research Network. 

· To support the expansion of education, culture, and knowledge, and the improvement of network operation quality, through acquisition of new users, information sources and services.

CVs of key personnel

Jan Gruntorád

Dr. Gruntorád, managing director of CESNET and principal co-ordinator of the “High speed national research network and its new applications“ project. He is the representative of the Czech Republic in TERENA association (from 1994), chairman of the general assembly of NIX.CZ (association of Internet providers in the Czech republic)(since September 1996) and chairman of the Management Committee of the CEENET (Central and Eastern European Network (since November 1997). He has been involved in following significant projects: QUANTUM, TEN-34 and NICE.

Role in the Project: CESNET Administrative Responsible and Contact Person for the DataGrid Project

Luděk Matyska
Dr. Matyska, assoc. prof., works in the area of high performance computing and networking since 1994. He was a principal co-ordinator of  a series of projects which lead to the foundation of high performance computing centers within Czech Republic and since 1994 he serves as a head of the Supercomputing center Brno (affiliated with Masaryk university). Since 1996 he is a deputy co-ordinator of the “High speed national research network and its new applications“ project and leads the MetaComputing (i.e. GRID) subproject. In 1998 he became a dean of Faculty of Informatics at Masaryk university, Brno. His research interests are heterogeneous distributed programming environments, scheduling, tarification and also quality of service in high performance networks.

Role in the Project: CESNET Scientific Responsible for the DataGrid Project.

Miroslav Ruda
Miroslav Ruda received the M.Sc. degree in Computer Science from Masaryk University in 1995. He is currently Ph.D. student at the same university. He is chief system administrator and programmer in Supercomputing Centre in Brno in Czech Republic. His research interests include distributed systems, fault-tolerant computing and high-performance computing. He is involved in Czech GRID activity—the project MetaCentrum from 1996. His work focuses on security, scheduling, and heterogeneous distributed applications.

Role in the Project: Coordinator of Task 1.5 (WP1).

A.20 KNMI (AC17, CR16)

Description

The Royal Netherlands Meteorological Institute KNMI was established in 1854. It is a government agency operating under the responsibility of the Ministry of Transport. The institute carries out applied and fundamental research in support of its operational tasks and as a global change research centre. Important efforts are spent in the modelling of conceptual and numeri​cal weather and climate models and in the interpretation of observations in these contexts. 

In recent years the concern about global change has been a great stimulus to climate research and to the use and value assessment of remote sensing. KNMI has acquired substantial experience with ozone observation, both ground based and from space, ozone transport and cloud-climate interaction modeling. Many earth observation satellites carry instruments to monitor the global atmospheric ozone distribution. KNMI participates predominantly in the European initiatives from ESA and EUMETSAT and in the NASA EOS (NASA Earth Observing Satellites) initiative. For the EOS-CHEM (EOS Chemistry Research Satellite) satellite OMI is developed and built in The Netherlands. The OMI Principle Investigator and research team is employed by the KNMI. To accomplish the atmospheric research connected to each of these missions appropriate data transport, processing and storage capacity must be anticipated.

The KNMI can offer the following to the Grid. Current resources: Mass storage: 10 TB (max. cap. 120 TB), Computing resource: SGI Origin 2000 (16 proc.), Data Transport: 2 Mbit connection to SURFnet (the Dutch Academic Service Provider).

In development: The NL-SCIA-DC (Netherlands SCIAMACHY Data Centre
) initiative to allow users to select, process and download GOME and SCIAMACHY data. The data centre is developed in close co-operation with SRON (Space Research Organization Netherlands). The inclusion of OMI and GOME II data in the data centre is anticipated on. In the near future additional hardware will be obtained for the data centre.  
The expected data load for the NL-SCIA-DC will be 380 Gbyte for GOME, 13.5 Tbyte for SCIAMCHY, 6 Tbyte for GOME-II and 90 Tbyte for OMI for the expected mission life time of the instruments. The expected required processing resources are calculated for processing an Ozone profile for one orbit of data on one processor, based on the SPECfp95 of the R10000 250 MHz MIPS processor from SGI. The calculation times are 2000 minutes for GOME, 2000 minutes for SCIAMACHY, 16,000 minutes for GOME-II and 320,000 minutes for OMI. The KNMI is therefore a prime candidate for using the Data Grid.

CVs of key personnel

Sylvia Barlag

Dr. Sylvia Barlag is head of the Satellite Data Division within the KNMI, in which research and development are conducted for the use of space-borne earth observations in meteoro​logy and climatology. Ms. Barlag also acts as project manager for several earth observation study and infrastructure projects. Ms. Barlag holds a PhD in experimental particle physics and has a large experience in collaborating across national borders through her work for several European particle physics laboratories, among which CERN. Prior to becoming division head she was a researcher in dynamical meteorology, concentra​ting on climate variability. Sylvia will contribute to Workpackage 9.

John van de Vegte

John van de Vegte holds a degree in computer science (University of Twente) and works at the Satellite Data Division of the KNMI. John works as system designer/engineer on the Netherlands SCIAMACHY Data Center (NL-SCIA-DC), an initiative to provide flexible data services to GOME/SCIAMACHY data researchers. John is also involved in the OMI Instrument Operations Team, which is currently being built up in the US and the Netherlands. He has extensive experience in object-oriented software development, high performance computing, distributed computing and data processing issues. John will contribute to Workpackage 9.

Wim Som-de-Cerff

Wim Som-de-Cerff holds a degree in computer science (University of Twente) and also works at the Satellite Data division of the KNMI. Wim works on the NL-SCIA-DC project as a system designer/engineer. He is a participant in the OMI data segment development team and serves as an intermediary between the science team and ground segment team. Wim has extensive knowledge of object oriented software development, data base design, distributed computing and graphical user interfaces. Wim will contribute to Workpackage 9.

A.21 SARA (AC18, CR16)

Description

SARA Computing Services is a centre of expertise in the area of computers and networks. SARA supplies a complete package of High Performance Computing- and infrastructure services, based on state-of-the-art technology. SARA will jointly participate in this European Grid initiative with FOM and KNMI.

SARA is the owner of several large supercomputers, among which the Dutch National Supercomputer. At present this is a CRAY C90, which later this year will be replaced by an SN1-MIPS machine with 1024 processors and over 1 Tbyte of memory. In addition to that SARA has other large multiprocessor systems from SGI/Cray and IBM, all connected with an HPC-network with a 155 Mbit/s connection to the Dutch National Academic Broadband network SURFnet4 (622 Mbit/s backbone). Later this year the 10 Gbit/s SURFnet5 (Giganet) connection will go on-line. Plans are nearly ready for the installation of one or more large PC-clusters also. To support such massive compute resources, SARA also provides massive disk and tape storage in a Storage Area Network environment (50 Tbytes and 240 Tbytes respectively). To support the analysis of very large datasets SARA has several high-end 3D VR environments such as a CAVE (tm) available and connected to its HPC-network. SARA's interest for the Grid computing initiative is based on its long term strategy in which the transparant offering of batch and interactive compute and data storage and processing facilities will no longer be limited to its own resources. In order to achieve that, several complex problems such as the data-distribution problem, brokerage, scheduling and resource optimization problems, automatic disaster recovery etc. have to be solved and SARA would like to participate in the process of solving them.

CVs of key personnel

Jules Wolfrat

Jules Wolfrat has a Ph.D. in Physics. He has 15 years of work experience in managing compute facilities for scientific and technical applications.He has led several projects for the introduction of new compute facilities, e.g. the first large distributed memory system at SARA, an IBM 76 node system.He also participated in numerous software development projects. Since a year he works on the parallellisation of user applications, e.g. recently he finished the   parallellisation of a Monte Carlo application for theoretical physicists.He has experience in High Performance networking, e.g. connecting systems to a HIPPI network and the installation of a high performance switch router, interconnecting HIPPI, Fast Ethernet and the IBM propietary SP switch network.He has several years experience as a manager of a department of about 20 system and application specialists. Jules will contribute to Workpackages 5, 6 and 7.

Paul Wielinga

Paul Wielinga has a Masters degree in physics. He has 25 years working experience in the field of compute and networking facilities for the Dutch scientific world. He has led many projects for the introduction of new compute and networking facilities, e.g. he led the introduction of the Dutch national high performance compute facilties on the CRAY YMP and CRAY C90 and the introduction of the network connections to the Dutch Academic network. He has many years of experience as a manager of the department for the management of the compute and networking facilties at SARA. He led several software development projects, e.g. the development of system tools for the CRAY computer environment in collobaration with CRAY inc. In recent years he is responsible for initiating new services, e.g. he was responsible for the setup of the VR facility CAVE (tm), one of the first in Europe. Paul will contribute to Workpackages 6, 6 and 7.

A.22 MTA SZTAKI (AC20, CR19)

Description

MTA SZTAKI is the research institute of the Hungarian Academy of Sciences. It has three main divisions: the Autonomous Research Division, the Computer Networks and Services Division and the Development Division.

The Laboratory of Parallel and Distributed Systems belongs to the Autonomous Research Division (AKE) which was founded in 1991 with the main focus on basic research related to the C3I (Computing, Control, Communication, and Intelligence) quadruple of the Institute's profile. Though being fundamentally concerned with basic research, AKE significantly contributes also to the development and consulting activities of the Institute, furthermore, conducts extensive education. 

Educational activities of the Research Division proceed in a co-ordinated manner, mostly in the framework of co-operation agreements signed with the following universities in Hungary: Budapest University of Economic Sciences, Loránd Eötvös University of Sciences, Budapest, Technical University of Budapest and University of Veszprém. 

Some relative new forms of our co-operations with universities are external university departments established at the Institute, i.e. the Department of Economic Decisions. In 1996 a common laboratory, the Dynamics and Control Systems Centre was founded with the Transportation Faculty, Technical University of Budapest.

A number of Ph.D. programs at various Hungarian universities were accredited with the contributions of AKE members. The interdisciplinary Neuromorphic Information Technology Doctoral Program and the accompanying Postgraduate Centre was established by the Institute with the contributions of four Hungarian universities and distinguished foreign professors from Berkeley, Leuven, and Munich.

The Research Division is financially supported by the Hungarian Academy of Sciences, but more than the half of its budget is acquired through various research grants of OTKA (National Scientific Research Fund), OMFB (National Committee for Technological Development). The importance and weight of international grants (COPERNICUS, ESPRIT, EUREKA, PHARE-TDQM, TEMPUS, COST, NSF, ONR (Office of Naval Research), US-Hungarian Research Grant, NATO Civil Research Program, etc.) grow rapidly. The Institute's membership in leading research consortiums, e.g. in the European Research Consortium of Informatics and Mathematics (ERCIM) and the WWW Consortium co-ordinated by the MIT and INRIA are expected to open further ways in international project co-operation. Recently, the institute was selected and awarded by the European Comission as a Centre of Excellence in the field of computer science and information technology.

The Laboratory of Parallel and Distributed Systems (LPDS) is a research laboratory of AKE. The main research areas of the LPDS include parallel, distributed and concurrent programming, graphical programming environments, supercomputing, cluster computing, metacomputing and GRID-computing.

LPDS has a long running experience in EU projects. It participated in the SEPP (No. CP 93: 5383), HPCTI (No. CIPA-C193-0251) and AHMED (No. 960144) COPERNICUS projects, in the WINPAR (No. 23516) ESPRIT project, as well as in two TEMPUS projects (S_JEP-08333-94, S_JEP 12495-97). LPDS produced the GRADE Graphical Application Development Environment in the SEPP and HPCTI projects, the DIWIDE distributed debugger in the WINPAR project, the LOGFLOW parallel Prolog system in the framework of several bilateral projects (partners include the Kyushu Univ. in Japan, the New Univ. of Lisbon, the IMAG research institute in Grenoble and the Technical Univ. of Vienna). Recently, LPDS started a new Framework V project, called CAST, in the field of software radio. Members of the LPDS have written more than 150 scientific papers and several books.

The success of LPDS in EU projects can be demonstrated by the facts that the GRADE system is under commercialisation by Silicon Graphics Hungary Ltd. under the product name P-GRADE and the DIWIDE distributed debugger is accepted for commercialisation by GRIDWARE Inc.
CVs of key personnel

Peter KACSUK

Prof. Dr. Kacsuk is the Head of the Laboratory of the Parallel and Distributed Systems in the Computer and Automation Research Institute of the Hungarian Academy of Sciences. He received his MSc and doctorate degrees from the Technical University of Budapest in 1976 and 1984, respectively. He received the kandidat degree (equivalent to PhD) from the Hungarian Academy in 1989. He habilitated at the University of Vienna in 1997 where he is a private professor. He is an appointed visiting professor at the University of Westminster, part-time full professor at the University of Miskolc and a titular full professor at the Kandó Kálmán College of Technology. He served as visiting scientist or professor several times at various universities of Austria, England, Japan and Australia. He published three books, two lecture notes and more than 100 scientific papers on parallel logic programming, parallel computer architectures and parallel software engineering tools. Peter will contribute to Workpackage 3.

A.23 IBM (AC21, CR19)

Description

IBM United Kingdom Limited is a wholly owned subsidiary of IBM Corporation and employs some 15,000 people in the UK, designing, developing, manufacturing, marketing, selling and supporting IT solutions.

IBM has extensive computing expertise in software development and in the open source arena. IBM UK has access to research and development staff in Europe and in the USA working on novel IT systems, and can bring this expertise to bear in this project.

Compute and Data Grids offer the potential of a new way of undertaking computing, or in some cases the only affordable way of doing computing. When successfully developed, grids will extend affordable computing capacity to markets which can not afford it today. The software developed by the DataGrid consortium will be open source, and not directly exploitable in itself. Rather, IBM anticipates developing services to assist users in the installation and operation of grids using the developed software; and to supply commercial hardware and software, including middleware, to provide grid infrastructure, grid components (compute services, networking, routing, etc) and end user systems.

IBM has a strong presence in the High Performance Computing (HPC) market and grid based systems are entirely complementary to this. The expertise gained during this project will enable IBM to develop services which meet the market requirements more quickly than would otherwise be possible and which will accelerate the effective use of grid based computing.

Initial exploitation by IBM UK Ltd would take place in the UK, particularly in the academic research and higher education sector, but the very nature of Grids implies wider and international exploitation will follow. IBM in the USA is working with the GriPhyN Project (a similar data and compute grids project) and would expect to be able to leverage expertise across the two projects.

CVs of key personnel

John Harvey

John Harvey is currently a Client Manager in Strategic Investment Sales in IBM UK where he has the responsibility for the IBM relationship with, and the IBM revenue from, major High Performance Computing customers in the UK in the research, academic and defence arena.

John has worked for IBM for seventeen years in a number of roles in marketing and sales including Industry Specialist in Engineering, Account Manager, Agents Manager, Simulation and Analysis Team Leader, High Performance Computing Specialist and Client Manager.  John has a broad understanding of computing but has especial expertise in engineering and scientific computing, high performance computing (supercomputing), computer modelling and computer simulation.  John has worked with, and installed computer systems in, large companies and organisations in academia and in the aerospace, pharmaceutical, automotive, research, and defence industries including Exeter University, Manchester University, British Aerospace, Dowty, Lucas, Westland, Joint European Torus, CCLRC, The Post Office, the Royal Army Pay Corps, The Met Office, the Atomic Weapons Establishment, and the European Centre for Medium Range Weather Forecasts.  John has won numerous national awards for excellence for his work at IBM.

John will participate in Workpackage 3.

B Appendix – Contract preparation forms

C Appendix – RISK MANAGEMENT PROCEDURES

The management of risks related to the DataGrid Project will be carried out by the Project Manager with the accomplishment of the following activities:

1. Risk Identification

2. Risk Estimation

3. Definition of Risk Mitigation activities

4. Definition of Risk Ownership, Monitoring and Reporting

These activities are described hereinafter. The Project Quality Manager shall be involved for what concerns the Risk Identification, Ownership identification and Reporting verification.

Risk Identification

The first step is the most creative activity of the whole risk management, namely: to imagine possible events that can jeopardise the planned project evolution, give them an identifier and a description.

In order to help the identification process, project risks will be gathered using the classes listed hereinafter.

	Risk Class
	Characterisation

	Project Management
	Likelihood of failure to meet development milestones

	Product Definition
	Likelihood of failure to meet product requirements

	Development Process
	Implementation of development process

	Product
	Design of product architecture

	Organisation
	Management of project organisation


Each identified risk refers only to a class type, nevertheless it has to be noticed that the same cause can originate different risks (within the frame of the above provided classification).

A risk form (TBD) shall be used to host the risk description and relevant attributes (likelihood, impacts...) as well as the track of the project events that have influence on the risk assessment.

The risk identification activity is not bounded at the beginning of the phase. Each time a new risk is detected it shall be managed (identified, assessed...). Nevertheless, the biggest effort has to be put at the beginning in order to anticipate, as far as possible, the monitoring of possible risk and plan, if the case, mitigation actions.

Risk Estimation

A rough estimation and the relevant justification will be provided within each risk form.

This risk estimation is carried out on the basis of the likelihood of concerned events and the relevant impact on the project in terms of costs.

Risk likelihood has been estimated considering three possible values, namely: low, medium and high.

In the same manner it has been estimated the impact evaluation related to each risk.

The exploitation of the performed estimations will be described following the criteria depicted hereinafter.

Each risk will be referenced within a table having as rows the risk likelihood and as columns the possible impact on the project (see figure below). 
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Figure Figure 1: Factor Matrix

In the table is reported the risk level for each case.

Level 0: 
for these risks, no action is required. They are just included in the risk form folder and reviewed by the Project Manager to check possible variation of its estimations.

Level 1: 
an owner is appointed which is in charge of monitoring the risk evolution and reporting to the Project Manager.

Level 2: 
like level 1 plus definition of specific mitigation actions. These actions are defined by the Project Manager who identifies also possible trigger events to start them. The owner monitors the risks and these trigger events.

Level 3: 
planned mitigation actions are timely started. The risk is in charge to the Project Manager, which closely follows-up the effectiveness of the in-progress mitigation actions.

Risk Mitigation activities

Mitigation activities are meant actions undertaken at management level to smooth the impacts of events identified as risks.

They should be planned for level 2 and level 3 risks and their description will be provided within the risk forms. 

Unmanageable risks, that is to say risks for which the Project Manager is not able to deal with in a significant way, shall be highlighted and a proper justification on the lack of mitigation actions should be provided. 

Mitigation activity shall be followed-up by the Project Manager which supervises the accomplishment and verifies the effectiveness of the performed actions.

The Project Manager shall manage a Risk Mitigation Action List tracing the evolution of the status of each action.

Risk Ownership, Monitoring and Reporting 

Each identified risk shall have an owner who is responsible for its monitoring and reporting.

The PM shall identify the proper owner (itself included) for all the risks that have been identified with level 1 and 2.

Level 0 risks do not have owner, level 3 ones are managed directly by the Project Manager.

Each owner reports periodically to the Project Manager (at progress meeting preparation) about the risks it is in charge of.

It timely reports to the Project Manager each event related to level 2 risks (e.g. trigger events).

In any case the risk owner keeps track in the risk form of all the meaningful events.

D Appendix – DataGrid Industry & Research Forum Participants

The following is a list of organisations who have already expressed an interest in joining the project’s Industry & Research Forum.
AMS: 

Amsterdam Internet Exchange Association



Job Witteman - NL


CLRC:

Central Laboratory of the Research councils



David Boyd - UK

CRS4:

Center for advanced Studies in Sardinia




Pietro Zanarini - IT

CSCS:

Swiss Center for Scientific Computing



Aurelio Cortesi - CH

GRNET:
Greek research & Technology Network



Basil  Maglaris – GR

HP:

Hewlett-Packard Company



Frank Baetke - USA

Institute for Theoretical and Experimental Physics



M.V. Danilov – Russia

Institute of Nuclear Physics



M. I. Panasyuk - Russia

Institute for High Energy Physics



N. E. Tyurin - Russia

Institute of Molecular Biology of Russian Academy of Sciences



A. Makarov - Russia

Istituto Nazionale di Fisica Nucleare



Federico Ruggieri – IT

Joint Institute for Nuclear Research



V. G. Kadyshevsky – Russia

KEK:

High Energy Accelerator Research Organization



Yoshyuki Watase – JP

LIP:

Laboratorio de Instrumentacao e fisica experimental de Particulas



Gaspar. Barreira – PT

ManagedStorage International France S.A.S



Bernard Algayres  - FR

SGI:

High Performance Computing



Fabio Gallo – CH

Nongovernmental Noncommercial Telecommunication Center “Science & Society”:



Alexey V. Joutchkov – Russia

TeleCity BV :



Jereon Schlosser – NL

University of Dublin (Dept. of Computer Science ) 



B. A. Coghlan  - IR

University of Vienna ( Institute for Software Science )



Hans Zima – AT

University of Florida (Dept. of Physics )



Paul Avery – US

University of Edinburgh ( Parallel Computing Centre )



Arthur Trew – UK

University of Copenhagen ( Niels bohr Institutet for Astronomi, Fysik og Geofysik )



John Renner Hansesn – DK

Universisty of Klagenfurt ( Institut fur Information/Technologie/Systemintegration )



Hermann Hellwagner – AT

WaterFields Limited



David Morriss – UK

GRID Resources





Resource management





Scheduler





Co-allocator+Advance reservation





JOB queue





Policy and admission control 





Grid Information Service
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� Workpackage number: WP 1 – WP n.


� Number of the contractor leading the work in this workpackage.


� The total number of person-months allocated to each workpackage.


� Relative start date for the work in the specific workpackages, month 0 marking the start of the project, and all other start dates being relative to this start date.


� Relative end date, month 0 marking the start of the project, and all end dates being relative to this start date.


� Only for combined research and demonstration projects: Please indicate R for research and D for demonstration.


� Deliverable number: Number for the deliverable(s)/result(s) mentioned in the workpackage: D1 - Dn.


� http://monarc.web.cern.ch/MONARC/


� http://root.cern.ch


� http://atlas.web.cern.ch/Atlas/GROUPS/SOFTWARE/DOCMENTS/DICE_320/dice320.html


� The primary goal of the Netherlands SCIAMACHY Data Center (NL-SCIA-DC) is to provide data services and processing facilities to Dutch users of SCIAMACHY data beyond those offered by the ESA-ENVISAT ground segment and German D-PAC.
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