Phase I

Request Form for Inputs to an Inventory of Data Integration and Analysis Systems

(Ref: GEO Task DA-07-06)

1. Name of System or Project:

GENESI-DR: Ground European Network for Earth Science Interoperations – Digital Repositories

2. Leading Organization(s):

ESA, European Space Agency, Earth Observation Programmes Directorate, Frascati, Italy

3. Associated Organization(s):

	ED
	Elsag Datamat spa, Italy

	DLR
	Deutsches Zentrum für Luft- und Raumfahrt E.V., Germany

	CNES
	Centre National d’Etudes Spatiales, France

	KSAT
	Kongsberg Satellite Services, Norway

	INFOTERRA
	INFOTERRA Ltd, UK

	ASI
	Agenzia Spaziale Italiana, Italy

	NILU
	Norsk institutt for luftforskning, Norway

	JRC
	European Commission Joint Research Centre, Italy

	RUR
	University of Reading, UK

	ENEA
	Ente per le Nuove Tecnologie, l'Energia e l'Ambiente, Italy

	TERRADUE
	TerraDue srl, Italy

	CS SI
	Communication & Systèmes, France


4. Purposes of the System or Projects:

GENESI-DR aims at building a federated collection of heterogeneous (space and ground) digital Earth Science repositories to establish a dedicated infrastructure (based on Grid technology) providing transparent access to information about the state of the Earth, relevant services, analysis results, applications and tools. 
More in detail, the main objectives of GENESI-DR in responding to the multi-disciplinary needs of Earth Science data access and information generation are:

· To provide a base for establishing a world-wide e-infrastructure for Earth Science;

· To provide guaranteed, reliable, easy, effective, operational access to a variety of data sources and demonstrate how the same approach can be extended to provide access to all Earth Science data;

· To harmonise as much as possible the services for accessing and sharing Earth Science data;

· To demonstrate effective curation and prepare the frame for approaching long term preservation of Earth Science data;

· To integrate new scientific and technological paradigms in operational infrastructures in response to the latest Earth Science requirements.

5. Relation to GEOSS Societal Benefit Areas (see cover sheet for list):

By providing a common dedicated infrastructure, GENESI-DR will allow the Earth Science communities to derive objective information and to share knowledge in all environmental sensitive domains over a continuum of time (from historical measurement to real time assessment to short and long term predictions): this implies a direct relationship with most of the GEOSS Societal Benefit Areas.

GENESI-DR, indeed, provides users and applications with data and tools to access, combine, and integrate the Earth-related data they need for performing their domain-specific analyses. Depending on the kind of data analysed and the way the analysis itself is performed, derived information can be of use for most of the different GEOSS Societal Benefit Areas.

In particular, the specific GEOSS Societal Benefit areas that should be earlier addressed by GENESI-DR are: 

· Disasters: reducing loss of life and property from natural and Human-induced disasters
· Ecosystems: improving the management and protection of terrestrial, coastal and marine resources

· Agriculture: supporting sustainable agriculture and combating desertification

in terms of immediate, homogeneous and integrated access to different sources of data and derived products at different time and space scales. Specific applications in these identified sectors will benefit from immediate access to the GENESI-DR infrastructure and from the presence of the associated organisations participating in the GENESI-DR Ocean, Atmospheric and Land challenges.

The attention paid by GENESI-DR on easiness and speed of access to large volumes of coherently maintained distributed data in an effective and timely way, makes the system particularly suitable for Earth monitoring purposes, from the observation of global changes over decades to phenomena that are very rapid in time. Therefore, all other GEOSS Societal Benefit Areas are also addressed in GENESI-DR.

6. Involvement in GEO Tasks (Name Tasks).  Details on the GEO tasks can be obtained from: ftp://ftp.wmo.int/Projects/GEO/TaskSheets/2008-05/
GENESI-DR is involved in the DA-07-06 (now DA-09-02a) GEO Task that aims at establishing “alliances among existing data centers for effective management of large volumes and diverse types of Earth observation data”. 

GENESI-DR intends to federate digital repositories, seen as services and data providers in order to share access to their resources (catalogue functions, data access and processing services) adhering to a common set of standards, policies and interfaces. The end-users are thus provided with a virtual collection of digital Earth Science data and processing capabilities, irrespectively of their location in the various single federated repositories. 

Furthermore, users will be capable to access processing services and Grid based computing resources for further processing and data exploitation.

During its project life cycle, the GENESI-DR project will provide the following services and functionalities:

· Centralised data discovery – a central point for querying information about data products, data collections, services and other resources that exist in heterogeneous catalogues.
· Fast data retrieval – services allowing the user to directly retrieve data products, in a flexible and performing way, through the support of different file transfer protocols / mechanisms.

· Membership management – management of user communities as Virtual Organizations 

· Processing services and hosting of user applications. 

· Services Orchestration – services supporting users in chaining, scheduling and executing the tasks that are involved in an experiment. 

· Storage and sharing of user results – a sort of private user workspace allowing scientists to manage (search, store & publish) data generated in experiments in a professionally maintained repository to give them greater visibility and accessibility over time. 
Three demonstration scenarios dedicated respectively to Atmosphere, Land and Ocean applications are also planned within the GENESI-DR project. A first demonstration of the GENESI-DR services is planned for the end of 2008. A complete set of functionalities will be provided by the second half of 2009.

Participation to other tasks of the GEO Work Plan 2009-2011 is being discussed in the GENESI-DR partnership. In particular there is interest to contribute to other transverse GEOSS tasks, such as:

· AR-09-01a Enabling Deployment of a GEOSS Architecture 
· DA-09-01c - Data, metadata and Products Harmonisation, 

and to Social Benefit Areas tasks, such as:

· DI-06-09 - Use of Satellites for Risk Management. 
We intend to offer the FAIRE (Fast Access to Imagery for Rapid Exploitation) service offered by GPOD. FAIRE exploits the ESA Grid capabilities for facilitating SAR data access and processing, and providing suitable resources to face computational demanding tasks like co-registration, geo-terrain correction, and geographic projections. Users can access the application through a dedicated Web Portal thanks to which it is possible to browse for the required products (specifying the geographical area of interest as well as the acquisition time) and to monitor the whole process.
· AG-06-02 - Data Utilisation in Fishery and Acquaculture.
We intend to provide data set of immediate utilization including mapping of MERIS and other relevant space and  integration with in-situ data.
7. Brief Description of Archived Data:

Most of the data and products made available by GENESI-DR are archived at the participating DR sites, specialising on Earth Observation missions, on selected collections of ground / in-situ data and on modelling results. Agreements with companion Research Infrastructure projects dealing with more specific sectors or more specific geographic areas will enrich the interoperable access of other relevant sources of data.

The GENESI-DR infrastructure can also be considered like an interface layer between users or applications and the data providers. 

For the first phase (early 2009) a limited set of DRs will be integrated, making available the following kinds of Earth Observation data: 

· ENVISAT (SCIAMACHY, MIPAS, GOMOS, ASAR, MERIS) and ERS (SAR, GOME, ALT)

· Selected geographical coverages of Quickbird, Ikonos, Landsat, SPOT

· SRTM, X-SAR

· MODIS, NOAA AVHRR

At the same time, collections of global high-level products, such as (GLOBCOVER, …) will be included in dedicated DRs

As more and more DRs are integrated (towards the end of 2009), more kinds of data will become available from collections such as those managed by companion projects (e.g., SEADATANET…) via specific Memorandum of Understanding for sharing data and/or infrastructure components and for allowing participating scientists to access the needed information.

8. Brief Description of Data Storage Capabilities:

Since GENESI-DR data are archived at the DR sites, GENESI-DR’s data storage capabilities depend on the number of integrated DRs and on the data storage capabilities of each of them. 

Data access in GENESI-DR will be supported using a diverse number of services such as the OGC Web Services (WFS, WCS, WMS) and protocols such as GridFTP, HTTPS, OPeNDAP, BitTorrent for file-based DRs.
For file-based DRs, the list of supported storage systems includes: 

· File systems accessible via standard POSIX API

· Storage Resource Broker

· High Performance Storage System

· NeST from the Condor team

However, the GENESI-DR architecture has been designed in order to guarantee flexibility and scalability with the goal of interfacing more and more DRs with different data storage systems. 

9. Brief description of automated and human data service interfaces:

GENESI-DR has the purpose of providing open access to different Digital Repositories through the same interface in a transparent and homogeneous way. 

A centralized data discovery service is provided to users and applications for querying information about data products, data collections, services and other resources that exist in heterogeneous catalogues, at federated DR sites.

This service, as well as all the GENESI-DR capabilities, can be accessed by users via web interface (the Web Portal), but as well by external applications via open standardized interfaces exposed by the system.

Moreover, services allowing users to directly retrieve data products without any ordering stage are also provided: for this purpose flexibility and performance are taken into consideration by making use of different and efficient data transfer technologies (GridFTP, BitTorrent, HTTPS etc.).

10. Brief Description of Data Interoperability Function; list classes of standards used (such as ISO or IEEE). 

For interoperability and standardization purposes, the GENESI-DR architecture defines a minimum set of metadata that each participating DRs has to comply with for their inclusion in the GENESI-DR catalogue. This metadata schema shall follow either ISO19115 or ISO19139 standards with the modifications required to be INSPIRE compliant. This schema can be extended, if necessary, to accommodate possible additional metadata relevant to the DR.

The GENESI-DR system is also able to provide access to DRs that make available their data through OGC web services (WFS, WCS and WMS).

11. Brief Description of Data Integration and Analysis Capabilities:

The GENESI-DR system provides users and applications with services allowing collections and product discovery on the basis of a subset of metadata, such as geographical area, time interval, keyword text, publication date, last revision date, etc.

Discovered products can also be evaluated on the basis of evaluation metadata, such as IDQA (Input Data Quality Assessment) or quick look images, provided that these are made available by the involved DRs.

More complex and domain-specific analyses can be performed by the different applications using GENESI-DR which can access the GENESI-DR data of interest for their field of action to the purpose of integrating and analysing them via their own algorithms.

GENESI-DR provides also services to enable expert users exploiting computational and network resources in order to produce the final desired product. This means either passing input data to a processing service (e.g., an OGC Web Processing Service) available at some site or running a user application / algorithm on Grid resources on specified data sets. 

12. Do you have documented best practices for your operations:

The best practices for the GENESI-DR operations are described in detail in the Operations Manual, which is intended to be a guide for GENESI-DR operators, who are in charge of assuring that the GENESI-DR system works properly and continuously, that configuration is performed as required, and that GENESI-DR user needs for support are efficiently and promptly dealt with.

13. Level of use and characteristics of users:

The GENESI-DR infrastructure foresees different levels of use:

· An operator level, which has access to all the system capabilities necessary to perform configuration, monitoring, user support and general maintenance activities;

· Different user levels, which are allowed accessing the GENESI-DR services and different data collections according to their profile.

More in detail, data access control is performed according to membership and role played by a user depending on the user community. The users registered in the GENESI-DR system, indeed, are organised in Virtual Organisations, so their access to GENESI-DR data is allowed or denied on the basis of the Virtual Organisation the requesting user belongs to. The corresponding association is in charge of data owners. 

14. Homepage Address:

http://www.genesi-dr.eu/
15. Contact:

luigi.fusco@esa.int
joost.van.bemmelen@esa.int
