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OVERVIEW

Table 1 - List of participants of I3

	Participant number

(co-ordinator as participant N°1)
	Organisation 

(name, city, country)
	Short name
(as specified on form A2)
	Short description (i.e. fields of excellence) and specific roles in the consortium



	1
	French VO, as represented by the Centre de Données astronomiques de Strasbourg (CDS), Strasbourg, France
	CNRS
	CDS is the world's leading organization for astronomical catalogue data and interoperability technologies, with responsibility for VO-NET coordination, management of the EURO-VO Data Centre Alliance, participation to the VO Facility Centre and VO Technology Centre R&D programmes. It will act as representative of the French VO, which comprises French data centres and expert centres. 

	2
	European Southern Observatory, Garching, Germany
	ESO
	European intergovernmental research organization for astronomical research with responsibility for overall VO-INT coordination, joint management of the EURO-VO Facility Centre, participation in the Data Centre Alliance for ESO data, participation in VO Technology Centre R&D programmes. ESO represents the journal Astronomy & Astrophysics.

	3
	European Space Agency, Paris,

France
	ESA
	European intergovernmental research organization for space-based research and technology with responsibilities for joint management of the EURO-VO Facility Centre, participation in the Data Centre Alliance for ESA data centres, participation in VO Technology Centre R&D programmes. 

	4
	UK AstroGrid Consortium, as represented by the University of Edinburgh, Edinburgh, UK
	UEDIN
	AstroGrid consists of seven UK universities and public laboratories collaborating to deliver one of the three main Virtual Observatory project world-wide. Has lead responsibility for the VO Technology Centre, and provides access to several large astronomical databases.

	5
	German Astrophysical Virtual Observatory (GAVO), as represented by the Max Planck Institute for Extraterrestrial Physics (MPE), Garching, Germany
	MPE
	German astrophysical research institute belonging to the Max Planck Society; focusing on millimetre/ sub-millimetre-, infrared-, X-ray-, and gamma-ray instrumentation, measurements, data-analysis, -archiving, and -interpretation; management of GAVO activities with special emphasis on Grid computing, comparison of simulations with observations, and implementation of advanced matching and classification tools ("Next Generation Search Engine"); participation in the Data Centre Alliance for German data centres.

	6
	Istituto Nazionale di Astrofisica, Rome, Italy
	INAF
	Italian national organization for research in astrophysics, participating in the Data Centre Alliance, providing coordination for the Italian data centres (currently, the prototype long-term archive of TNG and the ASI multi-mission archive of high-energy data), and providing application software.

	7
	Nederlandse Onderzoekschool voor Astronomie, Leiden, The Netherlands
	NOVA
	Research school for astronomy in the Netherlands. Involved in several projects that will generate huge astronomical databases. Participant in the Data Centre Alliance. Lead in development of European Wide Field imaging survey system (ASTRO-WISE).

	8
	Laboratorio de Astrofísica Espacial y Física Fundamental, Madrid, Spain 
	INTA
	Governmental organization for space-based research and technology participating in the Data Centre Alliance for Spanish Data Centres and provider of access to the INES and GTC Archives.


Table 2 - List of activities of I3

	Activity Number
	Descriptive Title 
	Short description and specific objectives of the activity



	Networking activities
	
	

	N1
	Management of I3
	Overall management of the VO-NET I3 to achieve the technological and infrastructural deployment aspects of the EURO-VO Data Centre Alliance. The Data Centre Alliance is a collaborative and operational network of European data centres, organised through the participation of national nodes, to organise the VO technology take-up and full VO compliant data and resource provision by astronomical data centres in Europe

	N2
	National Astronomy GRID Nodes Integration
	The main objectives of the networking activities are (a) to examine the national VO policies to define and implement collaborative programs (b) to deploy local GRID experts for implementation. The VO-NET Board will manage the funds reserved to permit evolution of partner activities and eventual inclusion of new partners proposed for EC approval.

	N3
	Theoretical Astronomy Services Network
	The objective of the networking activity is to create a frame for discussing requirements, define the type of services to include in the VO, to assess the technology needs and identify GRID-related systems for inclusion of theoretical astronomy services in the astronomy information GRID.

	Specific Service activities
	
	

	SA1
	Journal-Archive Links
	The ‘Journal-Archive Links’ Specific Service Activity aims at integrating two essential parts of the astronomy data GRID, data archives and results, by building direct links between articles published in electronic journals and the original observations used to obtain the published results. SA1 will be implemented in the European journal Astronomy & Astrophysics and in European archives. It will fully participate in the on-going construction of an international framework.


Table 3 - Summary table of expected budget and of the Community contribution requested
	
	
	Participant number 
	
	

	
	Activity number 
	1
	2
	3
	4
	5
	6
	7
	8
	Total

expected
	Max

Commu-nity

	
	Amounts (€)
	exp.

budget


	req.

contrib.


	exp.

budget 
	req.

contrib
	exp.

budget 
	req.

contrib


	exp.

budget


	req.

contrib


	exp.

budget


	req.

contrib


	exp.

budget


	req.

contrib


	exp.

budget


	req.

contrib.


	exp.

budget


	req.

contrib.


	budget

(€)
	Contrib-ution

Request-ed (€)



	Networking activities
	N1
	99200
	99200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	19200
	233600
	233600

	
	N2
	1272000
	1272000
	309000
	309000
	309000
	309000
	234000
	234000
	234000
	234000
	234000
	234000
	234000
	234000
	234000
	234000
	3060000
	3060000

	
	N3
	48000
	48000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	216000
	216000

	
	Sub-total Networking
	1419200
	1419200
	352200
	352200
	352200
	352200
	277200
	277200
	277200
	277200
	277200
	277200
	277200
	277200
	277200
	277200
	3509600
	3509600

	Specific service 

Activities
	SA1
	63000
	63000
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	331800
	331800

	
	Sub-total Specific Service
	63000
	63000
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	38400
	331800
	331800

	
	Total expected budget
	1482200
	
	390600
	
	390600
	
	315600
	
	315600
	
	315600
	
	315600
	
	315600
	
	3841400
	

	
	Max Community contribution requested (€)
	
	1482200
	
	390600
	
	390600
	
	315600
	
	315600
	
	315600
	
	315600
	
	315600
	
	3841400


Table 4 - Deliverables list

	Deliverable
No

	Activity
No

	Deliverable title
	Delivery 
date


	Nature



	Dissemination
level



	1
	N2
	Assessment of National VO policies. Collaborative actions. Definition of actions. Schedule for Year 2.
	12
	R
	PU

	2
	N3
	First annual report: Theoretical astronomy services in the VO. 
	12
	R
	PU

	3
	SA1
	Journal-Archive Links: Assessment study final report. Implementation schedule for Year 2.
	12
	R
	PU

	4
	SA1
	Implementation of on-line service in Journal, update of author instruction.
	18
	R + O (implementation)
	PU

	5
	N2
	Second annual report: assessment of collaborative actions and implementation. Schedule for Year 3.
	24
	R+ O
(implementation)
	PU

	6
	N3
	Second annual report: Theoretical astronomy services in the VO. 
	24
	R
	PU

	7
	SA1
	Second annual report: Implementation in a first set of data centres. Schedule for Year 3.
	24
	R+O

(implementation)
	PU

	8
	N2
	Third annual report: assessment of collaborative actions and implementation. Schedule for Year 4.
	36
	R+O

(implementation)
	PU

	9
	N3
	Third annual report: Theoretical astronomy services in the VO. 
	36
	R
	PU

	10
	SA1
	Third annual report: Implementation in a second set of data centres. Schedule for Year 4.
	36
	R+O

(implementation)
	PU

	11
	N2
	Final report on collaborative actions and implementation.
	48
	R+O

(implementation)
	PU

	12
	N3
	Final report: Theoretical astronomy services in the VO. 
	48
	R
	PU

	13
	SA1
	Final report on implementation of Journal-Archive links.
	48
	R+O

(implementation)
	PU


FUNDAMENTAL OBJECTIVES OF THE I3

The European Virtual Observatory (EURO-VO) project is an integrated and coordinated program of work designed to provide the European astronomical community with the data access, research tools and systems, research support, data interoperability standards, data-flow practices and data centre coordination, necessary to enable the exploration of the digital, multi-wavelength universe resident in European and international astronomical and astrophysical data archives. The project is based on the research, development experience and prototypes produced in the FP5 RTD project entitled Astrophysical Virtual Observatory (AVO) [HPRI-CT-2001-50] and the science case experience of the “Enhancing Access to Large Facilities” initiative ASTROVIRTEL [HPRI-CT-1999-00081]. The EURO-VO program seeks to support and deploy Virtual Observatory (VO) capabilities to data centres and observatories across the entire electromagnetic spectrum. It will therefore be closely coupled with the two other major integrating and networking activities for astronomy in FP6: OPTICON and RADIONET. EURO-VO will act as a natural hub for coordination and integration of the new, GRID-enabled, VO research infrastructure that will be essential to the success of future large European community programs in astronomy (e.g. ALMA, OWL, SKA and Planck). 

The EURO-VO will consist of three new organizational structures which will meet the objectives of the total work program and which will provide a platform for a long term European VO research infrastructure and capability. There are three fundamental EURO-VO objectives: 

EURO-VO-Objective 1: Technology take-up and full VO compliant data and resource provision by astronomical data centres in Europe

EURO-VO-Objective 2: Support to the scientific community to utilize the new VO infrastructure through dissemination, project support, tool prototyping and VO facility-wide resources and services

EURO-VO-Objective 3: Further development and refinement of VO technologies to meet new scientific challenges.

The three EURO-VO structures that will meet these objectives are:

· The EURO-VO Data Centre Alliance (DCA): a collaborative and operational network of European data centres which, by the uptake of new VO technologies and standards will publish data, metadata and services to the EURO-VO and which will provide a research infrastructure through the adoption and application of GRID-enabled processing and storage facilities. 

· The EURO-VO Facility Centre (VOFC): an organization that provides the EURO-VO with a centralized registry for resources, standards and certification mechanisms as well as community support for VO technology take-up, VO dissemination and scientific program support using VO technologies and resources.

· The EURO-VO Technology Centre (VOTC): a distributed organization that coordinates a set of research and development projects on the advancement of VO technology, systems and tools in response to scientific and community program needs.

[image: image4.wmf]
The EUVO-VO structures will be realized within the schemes, priorities and instruments of FP6 by three coordinated and interdependent proposals:

· VO-INT: An I3 proposal under the Integrating Activities aspects of the Research Infrastructures Action. The VO-INT proposal will integrate aspects of all three infrastructural components of the EURO-VO. It will contain the totality of the work of the EURO-VO FC, approximately half of the work program of the EURO-VO DCA and approximately one third of the work program of the EURO-VO TC, which focus explicitly on astronomy-specific metadata issues and VO science tools.

· VO-NET (this proposal): An I3 proposal under the Communication Network Developments aspects of the Research Infrastructures Action. This I3 contains the technological and infrastructural deployment aspects of the EURO-VO DCA not covered by VO-INT, which focuses on the coordination and interoperability-enabling aspects of the DCA as a networking activity. 
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VO-TECH: An Integrated Project under the IST thematic priority area of solving problems with GRID technologies. The requested resources will complete the work program of the EURO-VO TC with respect to specific developments of VO technologies that implement the GRID paradigm or which depend directly on GRID middleware developments supported by other aspects of FP6. 

This mapping of the EURO-VO work program into the schemes, priorities and instruments of FP6 aligns the nature of the intended work and overall program goals with the capabilities, requirements and stated goals of FP6. The mapping seeks to optimize the utilization of community and consortium resources to maximize the enhancement in research capabilities for the European astronomical community. The following sections outline the VO-NET I3 and will make specific reference to the total EURO-VO structure and aims as defined above.

Relevance to the objectives of the I3

VO-NET as an integrated set of activities

Since the advent of the World Wide Web, astronomy has been at the forefront for the development of on-line services: ground- and space-based observatories produce terabytes of data, which are stored in observatory archives all around the world; data centres develop high added-value services, such as bibliographic and compilation databases; results published in electronic journals are also on-line. This data GRID, which contains large volumes of distributed, heterogeneous data, is an everyday tool for research. 

To increase the scientific value of this existing infrastructure, astronomers world-wide are seeking to build a Virtual Observatory (VO) with international connectivity and capabilities. The European effort, spearheaded by the FP5 Astrophysical Virtual Observatory (AVO) project, is at the leading edge of this international effort. The Virtual Observatory will be a system that allows astronomers to interrogate multiple data centres in a seamless and transparent way, which provides new powerful analysis and visualisation tools within that system, and which gives data centres a standard framework for publishing and delivering services using their data.  This is made possible by standardisation of data and metadata, by standardisation of data exchange methods, and by the use of a registry, which lists available services and what can be done with them. The long term vision is not one of a fixed specific software package, but rather one of a framework which enables data centres to provide competing and co-operating data services, and which enables software providers to offer a variety of compatible analysis and visualisation tools and user interfaces: a world-wide astronomical GRID of data and services. 

The first step for the VO projects worldwide is to develop the standardised framework, which will allow such creative diversity. Once in place, the framework must be taken up by data providers to allow them to publish their holdings and make their services and facilities available. The framework will then empower scientists and developers to provide new tools for research and to undertake new research programs to tackle complex astronomical and astrophysical problems. There are, therefore, three fundamental tasks to be undertaken to make the VO a successful research infrastructure.

1 The completion and deployment of a VO technical infrastructure

2 The uptake of this infrastructure by data providers

3 The support of the research and development community to utilize this infrastructure and data content to discover new knowledge and build new capabilities

The VO-NET I3 will address the second of these goals. 

The EURO-VO Data Centre Alliance (DCA) is the organizational structure by which we will achieve EURO-VO-Objective 1: technology take-up and full VO compliant data and service provision by astronomical data centres in Europe. The DCA is a collaborative and operational network of national astronomy GRID nodes representing national VO projects and initiatives, and European astronomy organizations (ESO and ESA). 

Data centres have several key roles within the VO, such as:

· to provide astronomers with easy, long term access to observation archives

· to develop expert data centres which provide services to the community

· to improve efficiency by sharing expertise and reusing experience, techniques and tools when applicable,

· to improve data quality by providing calibrated data and improving calibration procedures

· to develop and implement visualisation and data analysis tools

· to implement theory-related services, such as making simulation data available in the VO, i.e. with the possibility to re-use them and to compare them to observational data

· to assist data providers in publishing their observational/theoretical data to data centres in a VO compliant form

· to provide outreach to their science community and to the general public

The national astronomical VO GRID initiatives basically share these goals, with different balance depending on the national project. In addition, many countries, and the two international agencies ESO and ESA, participate in the same projects, such as VLT, ESA missions, or bilateral or multi-lateral observatories. The DCA Network in the VO-INT I3 will create the data centre alliance, manage the interaction with science requirements from the VO Facility Centre and with technology and standard development from the VO Technology Centre, provide implementation of basic interoperability function in data centres. The VO-NET project will pursue complementary roles, to assess data centre technological needs, to identify GRID-related systems (computers, networks, middleware, products from the VO Technology Centre) to meet the needs. One main objective is to provide a distributed team of national/local GRID experts for deployment, to make the data centre a player in the international VO astronomy GRID of data centres. VO-NET will take advantage of the DCA membership – national nodes – to define actions with a high ‘European added-value’, well phased with national VO priorities. National policies will be assessed, to identify possible synergies and to define and implement collaborative programs, for instance:

· fostering VO-compliant implementation of new services, bringing important additional information to maximize scientific exploitation of data from the astronomy data GRID; the definition of collaborative expert centres offering value-added services in given science domains or dealing cooperatively with data from a given observatory will be encouraged;

· pooling of computation GRID resources among participants.

To define actions with the best 'European added-value', an initial study phase of 12 months in duration will be devoted to the assessment of national priorities and expertise, and to the definition of a first set of collaborative programs. Science requirements from the Facility Centre, and standards and methods from the Technology Centre, will also be taken into account. The VO-NET I3 therefore will have an evolutionary component of its work program to come into effect following the initial study period. This evolutionary component will be funded by a strategic reserve of resources identified in the proposal and held by the VO-NET coordinator. This reserve will enable the addition of new consortium members, and the development of the collaborative programs defined, first, from the initial study phase and assessment of national priorities and expertise, and then incrementally from periodic review of priorities on a yearly basis. 

When assessing the existing astronomy data and service GRID, and the national, European and international trends for development, two actions with high collaborative added value can be identified for an early start:

· assessment of the implementation of Theoretical Astronomy Services in the Virtual Observatory – one of the major components not yet present in the international astronomy data and service GRID;

· collaboration between the European journal, Astronomy & Astrophysics, and observatory archives, to implement links from results described in published papers to the original observations – this would be an important step forward for the integration of observations and results, of observational data and textual data, in the astronomy information GRID. 
Long term sustainability and structuring effect

As the capabilities of international astronomical research are being expanded via new and expensive multi-wavelength capabilities on the ground and in space, there is an increasing awareness on the behalf of scientists and funding bodies of the need to maximize the scientific return on these significant investments. A common theme in these endeavours to maximize return is the recognition of the need to provide a data heritage. Data must be captured, described, processed and stored in such a way that it can be reutilized by future generations of researchers and by programs with scientific goals that may differ from those that originally sought the data. The VO is the critical infrastructure that will enable astronomers to fully realize the return on investment in a long-term data heritage. The VO then becomes a key component of any major new facility program in astronomy in order to ensure maximal scientific return on investment and to delivery scientific knowledge to the wider community. The European data centres and collaborative services in VO-NET will provide major sustainable components of the world-wide VO infrastructure.

By its very nature, the VO has a very strong structuring potential on astronomical and astrophysical research which extends its positive effects well beyond the current participants. The definition of data interoperability standards (VOTable, Data Models, Resource Registry services, etc.) will allow other data archives (even small personal data archives) to join the VO infrastructure and become accessible and usable by the entire international community. It will also facilitate the implementation of new archives for future ground and space astronomical facilities (e.g. ALMA, COROT, ELT/OWL, GAIA, GranTeCan, Herschel, Planck,…). 

Another goal of the VO program is to include fully all components of astronomical research in the international astronomy data and service GRID, well beyond data and services linked to data management. In particular, an excellent partnership and networking already exist between journals and data centres; the VO-NET program aims at increasing the integration between observations in data archives and results published in journals. On the other hand, the implementation of Theoretical Astronomy Services in the VO will be actively studied.

In addition to the AVO and ASTROVIRTEL European programs, several national VO programs have also been funded recently, e.g. in UK, Germany and Italy, and other initiatives are under way in other countries. National VO points of contacts from several countries are VO-INT partners, and VO-INT will organise cooperation between the national projects, which will define together topics and actions with ‘European added-value', well phased with the national policies.

VO will also have a strong structuring effect on the astronomy community as a whole, offering high level data and tools, and allowing a new way to perform science which will ultimately be shared by the astronomy community in Europe and beyond by the world-wide astronomy community. This virtual observatory will also be a very powerful element for the integration of the astronomy communities from candidate countries, by giving them straightforward access to the best data and tools.
NETWORKING ACTIVITIES

Networking Activity N1:  Management of the I3

1. Quality of the management of the I3

The VO-NET I3 is one of three proposals designed to meet the work program needs of the EURO-VO effort. All three of these proposals will share a common overarching management structure in the form of a EURO-VO Executive Board (VO-EXEC). Overall contractual responsibility will remain with the coordinators and consortia of the individual proposals. The EURO-VO functional components will be reflected in explicit common management structures for the three proposals (VO-INT, VO-NET and VO-TECH) as shown below.
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1.1. Management structures and processes for VO-NET I3 

The VO-NET I3 consortium consists of 8 member organizations comprising European intergovernmental research organizations, national research programs and national VO initiatives. One member from each organization will be appointed by the VO-NET coordinator to form a VO-NET Board with the coordinator as Board chair. Managerial responsibility for the component activities of the I3 will be assigned to management bodies that report to the VO-NET Board as specified below. 

VO-NET Management structure

[image: image2]
The Data Centre Alliance (DCA) Committee (appointed by the VO-EXEC) will report to the VO-NET Board. It will oversee the VO-NET activities. The same DCA Committee manages the DCA activities in VO-INT, which cover implementation of basic interoperability functions in the Data Centres and outreach of VO standards and techniques towards the European data managers. The DCA Committee is thus a critical coordinating body of the EURO-VO, for all topics which concerns data centres, services and data managers, hence its designation by the VO-EXEC.

In addition to the N1 Management Network, VO-NET comprises two other networks:

· Network 2: National Astronomy GRID Nodes Integration, with the following tasks: assessment of national policies and prioritising of VO-NET activities; choice of collaborative programs, as proposed by the participants based on their expertise domains and priorities, and with the help of the Science Working Group appointed by the VO Facility Centre; deployment of local GRID experts for implementation.

· Network 3:  Theoretical Astronomy Services Network, with the following tasks: determining the type of modelling/simulation services to be included in the VO; defining network requirement; assessing the technology needs and identifying GRID-related systems for the inclusion of theoretical astronomy services in the astronomy information GRID; assessing requirements on standardized descriptions of tools and results compatible with the astronomical GRID standards.

Each VO-NET Network has a coordinator who reports to the DCA Committee. 

VO-NET Specific Service Activities aim at developing high-level, sustainable services on top of the existing astronomy data GRID infrastructure. One Specific Service Activity is proposed:

· SA 1: Journal-Archive links, to implement high-level links between textual information in the Astronomy GRID (articles published in the European journal Astronomy & Astrophysics) and data stored in European archives, used in the research described in the article.
1.2.
Justification for expenditure

	Organization
	Personnel (person months)
	Equipment (kEURO)
	Travel (kEURO)

	CDS
	16 new
	
	16 k€

	ESO
	
	
	16 k€

	ESA
	
	
	16 k€

	AstroGrid
	
	
	16 k€

	GAVO
	
	
	16 k€

	INAF
	
	
	16 k€

	LAEFF
	
	
	16 k€

	NOVA
	
	
	16 k€

	TOTALS
	16
	
	128 k€


The overall management and financial responsibility for the VO-NET I3 rests with the VO-NET board. The manpower associated with the management effort will consist of contributed manpower from the consortium members. Additionally, the VO-NET board will be supplemented by a 0.3 FTE for a board secretary who will be appointed by the EURO-VO Executive Board (VO-EXEC) and who will be responsible for EURO-VO secretariat activities across the EURO-VO organizations. Travel funds and meeting costs have been identified sufficient to run quarterly VO-NET board meetings on a rotating basis through the consortium member sites.

2. Quality of the plan for using and disseminating knowledge

The usage and dissemination of knowledge gathered in the VO-NET will be managed under the three EURO-VO structural headings (Data Centre Alliance, VO Technology Centre, VO Facility Centre).

· The Data Centre Alliance will facilitate the uptake of VO technologies, standards and practices by each member data centre community. The DCA will organize workshops to insure outreach to the wider community of data managers from Europe and the associated and candidate countries ('Interoperability Workshops') – as a VO-INT Network activity. Lessons learnt from the implementation of VO technologies by the data centres will be shared with the VO Technology Centre. More generally, DCA national nodes will play a key role in the diffusion of knowledge about publication of VO-compliant data among their data producer community, and about the usage of VO tools for research in their national communities, in close collaboration with the outreach activities of the VO Facility Centre.

· The VO Technical Centre will develop VO technologies, and take into account DCA input on requirements and implementation.

· The VO Facility Centre will register European Data Centre holdings and services developed by the DCA in the Registry. Science requirements and evaluations will be provided by the VOFC-appointed Science Working Group, when required for the definition of VO-NET work program.

The VO Technology Centre will manage the sharing of knowledge with the GRID middleware projects, in close collaboration with the DCA.

Networking Activity N2: National Astronomy GRID Nodes Integration

1. Objectives and expected outcome of the activity

Massive, distributed, heterogeneous data and information services are made available to the astronomical community, from the observations (images, spectra, time series, hyper spectral data cubes) stored in ground and space observatory archives, to results published in journals (textual data). Data and expert centres are very active in building the European astronomical Data and Service GRID infrastructure, on the top of the ground- and space based observatory infrastructure.  
Data centres have several key roles within the VO, such as:

· to provide astronomers with easy, long term access to observation archives,

· to develop expert data centres which provide services to the community,

· to improve efficiency by sharing expertise and reusing experience, techniques and tools when applicable,

· to improve data quality by providing calibrated data and improving calibration procedures,

· to develop and implement visualisation and data analysis tools,

· to implement theory-related services, such as making simulation data available in the VO, i.e. with the possibility to re-use them and to compare them to observational data,

· to assist data providers in publishing their observational/theoretical data to data centres in a VO compliant form

· to provide outreach to their science community and to the general public.

Partners of VO-NET are national astronomy GRID nodes and major international organizations. The national VO initiatives basically share these goals, with different balance depending on the national project. In addition, many countries, ESO and ESA, participate in the same projects, such as VLT, ESA missions, or bilateral or multi-lateral observatories. 

Network N2 is managed by the DCA Committee, composed of one member from each partner organization. Network N2 is at the core of VO-NET, with the objectives of assessing national and agency VO policies and priorities, of assessing data centre technology needs, of identifying GRID-related systems (computers, networks, middleware, products from VO Technology Centre) to meet the needs, of identifying collaborative actions among partners, and of proposing priorities to the VO-NET Board. Network N2 provides manpower (local GRID experts) to implement the program and make the data centre a player in the VO astronomy data centre GRID. Connection needs will be assessed in close collaboration with the national research and education networks and DANTE/GEANT, with the help of the local GRID experts. Network N2 is supporting the sharing of knowledge with the pan-European GRID integration efforts (GRIDSTART and follow-up efforts), and the re-use of the related middleware. At the institutional level, considerable work is needed to design local architectures, and to install, tune, and maintain basic network and middleware components. VO-NET will enable the deployment of astronomy-application-specific instances of generic interoperability and GRID infrastructural components provided by middleware efforts and moulded to astronomical data and research needs by the EURO-VO Technical Centre.

By assessing national priorities and expertise, Network N2 will identify, define and propose collaborative actions to increase the integration of the European astronomy data and service GRID. Network N2 will work in close collaboration with the EURO-VO Science Working Group installed by the Facility Centre, to assess the relevance of the proposals in terms of the community needs. 

Synergies permitting the definition of collaborative programmes are expected in the following domains:

· fostering VO-compliant implementation of new services, bringing important additional information to maximize scientific exploitation of data from the astronomy data GRID; the definition of collaborative expert centres offering value-added services in given science domains or dealing with data from a given observatory will be encouraged;

· pooling of computational GRID resources among the participants.

The first year of the project will be devoted to the assessment of national policies and priorities, and to the definition of a set of actions to be proposed for implementation in the following year, after evaluation at the first year review. New partners could be proposed as a result of this process. The assessment work and prioritization is seen as an incremental process proposing new actions to yearly reviews.

One very innovative action can begin in a short time scale: the definition and implementation of links between observational data in observatory archives and results obtained from these data, through collaboration between the European journal, Astronomy & Astrophysics, and observatory archives. This will open the possibility to build similar links with all astronomy journals and archives world-wide. This activity will be developed as Specific Service Activity 1.

2. Participants

	Participant
	Role
	Competence

	The French-VO as represented by the CDS - Strasbourg 
	Managerial responsibility for the VO-NET I3 and VO-INT DCA Network; as member of the EURO-VO Exec with ESO, ESA and AstroGrid (UK), to act as an interface to the other components of the EURO-VO (VOFC and VOTC); national node for all French data centres
	Responsibility for the VO-NET I3 - AVO Project member with responsibility for the Interoperability Work Area – CDS is the world’s leading organization for astronomical catalogue data and interoperability technologies – France develops data centres and expert centres

	European Southern Observatory - Munich
	Network member
	Europe's leading organization for ground-based astronomy and jointly responsible for the ESO-STECF archive – currently the largest astronomical archive in the world – AVO project leader. ESO is also the representative of the European Journal Astronomy & Astrophysics.

	European Space Agency – VILSPA, Spain
	Network member, representative of all ESA data centres
	Europe’s organisation for astronomical research in space – ESA main science archive centre

	AstroGrid (UK) as represented by the University of Edinburgh
	Network member, national node for all UK data centres
	AVO Project member with responsibility for the Technology Work Area – the principal VO effort in the UK – EURO-VO Exec responsibility for VO technology projects

	German Astrophysical Virtual Observatory
	Network member, national node for all German data centres
	Coordination for the German data and expert centres, ROSAT X-ray data centre

	Istituto Nazionale di Astrofisica (INAF)
	Network member, national node for all Italian data centres
	Coordination for the Italian data centres (currently, the prototype long-term archive of TNG and the ASI multi-mission archive of high-energy data), provision of application software

	LAEFF
	Network member, national node for all Spanish data centres
	Europe's leading organization for UV data (INES Archive) and data centre for the largest telescope in Europe (GranTeCan)

	NOVA
	Network member, national node for all Dutch data centres
	ASTRO-WISE project leader


Other partners will eventually be proposed to EC by the VO-NET Board, as a result of reviews.

3. Justification of financing requested

	Organization
	Personnel (person months)
	Equipment (kEURO)
	Travel (kEURO)

	French VO (CDS)
	72 + 144 (reserve)
	40
	120

	ESO
	24 
	35
	60

	ESA
	24
	35
	60

	AstroGrid
	24
	35
	60

	GAVO
	24
	35
	60

	INAF
	24
	35
	60

	LAEFF
	24
	35
	60

	NOVA
	24
	35
	60

	TOTALS
	240 +144 (reserve)
	285
	540


One requested position at CDS is dedicated to assist the Coordinator for organising the N2 Network activities and to foster collaboration with the national nodes and agencies. That person will be the contact point with the VO-Facility Centre, in particular for the interaction with the EURO-VO Science Working Group, and with the VO-Technical Centre, for all topics dealing with interoperability standards, technology assessment and usage of generic tools.  One position of ‘local GRID expert’ will be implemented in each national project (half funded, half contributed). The assignation of these positions may vary in time, to cover the needs of the different data centres under responsibility of each national node, and will be discussed and approved by VO-NET. Each EU-funded staff member requires personal computing equipment.

Extensive travel is crucial to the networking activities. There are four types of costs: (i) DCA Committee meeting on a quarterly basis, (ii) focussed meetings, to discuss specific collaborations between interested partners, (iii) technical visits to data centres, (iv) participation of DCA managers to VO-NET meetings. Equipment for the implementation of GRID-related systems and collaborative services, on the basis of 30 k€/partner, and personal equipment of each person funded on the project (5k€ each), is also displayed.

A 'Coordinator reserve' will be created, for two purposes: cover actions defined as a result of yearly reviews, for which additional manpower will be needed; allow for the extension of the number of data centres as a result of the DCA Network Committee discussions. New partners from countries already associated to the project and from other countries (including candidate or associated countries) may be proposed to EC by the VO-NET Board, at the occasion of yearly reviews of the project 

4. Summary

Table 5.N2 - Activity Description

	Activity number :
	N2
	Start date or starting event:
	project start

	Participant: 
	1
	2
	3
	4
	5
	6
	7
	8

	Expected Budget

per Participant (k€):
	1272
	309
	309
	234
	234
	234
	234
	234

	Requested Contribution

per Participant (k€):
	1272
	309
	309
	234
	234
	234
	234
	234


	Objectives 

The main objectives of N2 are:
- to examine the national VO policies to define and implement collaborative programs

- to assess data centres technology needs and identify GRID systems to meet the needs

- to deploy local GRID experts for implementation


	Description of work 

- Year 1: study phase
- Years 2, 3, 4: continuation of assessment studies, implementation


	Deliverables 

+12 months: 1st report on assessment of national priorities, technology needs and collaborative actions, Work program for Year 2, proposal for addition of new data centres or new partners (if needed)
+24 months: 2nd report, Assessment of Year 1 work, Work program for Year 3

+36 months: 3rd report, Assessment of Year 2 work, Work program for Year 4

+46 months: Final report.


	Milestones
 and expected result 
Yearly milestones at the yearly project review (choice of technologies and of Work Program)
Expected result: inclusion of data centres in the international astronomy GRID


	Justification of financing requested

- Personnel: one FTE assistant of the coordinator; 2 FTE/partner funded by the project (local GRID experts) + 2 FTE/partner contributed; coordinator reserve (12 FTE) for collaborating actions or new partners defined from the Year 1 study

- Travel (Committee meetings, focussed meetings, technical visits, participation to VO-NET meetings)
- Equipment: implementation of GRID-related systems and collaborative services, personal equipment for each person funded by the project


Networking Activity N3:  Theoretical Astronomy Services Network

1.  Objectives and expected outcome of the activity

The astronomy GRID network is at present based on a large set of heterogeneous, distributed, observatory archives, compilation databases and electronic journals. A first set of Interoperability standards are available to allow information networking and integration, and more are being developed. But tools and results of theoretical astronomy are in general not yet accessible: some code is available on demand or on line, with some documentation, some simulation results are obtainable, but there is no framework allowing publication and usage of codes and results in a standardized manner. This would be a major step forward, allowing scientists to re-use the tools for new simulations, to compare the results of different models, and to compare and visualize simulation and modelling results to observational data available in the astronomical GRID network.

The astronomy theoretical community is organizing itself, and major actors in the domain are in close contact with, or participate in data and expert centres of the national VO projects. The objective of Network N3 is to create a frame for discussing the requirements, defining the type of modelling/simulation services to be included in the VO, assessing the technology needs and identifying GRID-related systems for inclusion of theoretical astronomy services in the astronomy information GRID, with emphasis on collaboration between national expert centres. One important topic for discussion will be requirements on and definition of standardized descriptions of tools and results compatible with the astronomical data GRID standards. This will require cross-disciplinary study since some standards used by theoretical astronomy come from other disciplines. Other important topics will be network requirements, and the assessment of the proper balance between services allowing on-the-fly usage of software and services giving access to result archives, and between usage of local and distributed computer resources.

The Theoretical Astronomy Services Working Group is composed of experts, designated by the VO-NET Board, comprising members from the EURO-VO Science Working Groups and recognized experts from partners or from other laboratories, including laboratories from candidate and associated countries. The Working Group chair is designated by the VO-NET Board. The Working Group works in close relationship with the VO Technical Centre to provide requirements and get technical input. A dedicated workshop open to a wide audience (including international experts, in particular from candidate and associated countries) will be organized in 2005.

2. Participants

	Participant
	Role
	Competence

	The French-VO as represented by the CDS - Strasbourg 
	Managerial responsibility for the VO-NET I3 and VO-INT DCA Network; as member of the EURO-VO Exec with ESO, ESA and AstroGrid (UK), to act as an interface to the other components of the EURO-VO (VOFC and VOTC); national node for all French data centres
	Responsibility for the VO-NET I3 - AVO Project member with responsibility for the Interoperability Work Area – CDS is the world’s leading organization for astronomical catalogue data and interoperability technologies – France develops data centres and expert centres

	European Southern Observatory - Munich
	Network member
	Europe's leading organization for ground-based astronomy and jointly responsible for the ESO-STECF archive – currently the largest astronomical archive in the world – AVO and VO-INT project leader. 

	European Space Agency – VILSPA, Spain
	Network member, representative of all ESA data centres
	Europe’s organisation for astronomical research in space – ESA main science archive centre

	AstroGrid (UK) as represented by the University of Edinburgh
	Network member, national node for all UK data centres
	AVO Project member with responsibility for the Technology Work Area – the principal VO effort in the UK – EURO-VO Exec responsibility for VO technology projects

	German Astrophysical Virtual Observatory
	Network member, national node for all German data centres
	Coordination for the German data and expert centres, ROSAT X-ray data centre

	Istituto Nazionale di Astrofisica (INAF)
	Network member, national node for all Italian data centres
	Coordination for the Italian data centres (currently, the prototype long-term archive of TNG and the ASI multi-mission archive of high-energy data), provision of application software

	LAEFF
	Network member, national node for all Spanish data centres
	Europe's leading organization for UV data (INES Archive) and data centre for the largest telescope in Europe (GranTeCan)

	NOVA
	Network member, national node for all Dutch data centres
	ASTRO-WISE project leader


3.  Justification of financing requested

	Organisation
	Personnel (person months)
	Equipment (kEURO)
	Travel (kEURO)

	French-VO
	0
	0
	40

	ESO
	0
	0
	20

	ESA
	0
	0
	20

	AstroGrid (UK)
	0
	0
	20

	GAVO
	0
	0
	20

	INAF
	0
	0
	20

	LAEFF
	0
	0
	20

	NOVA
	0
	0
	20

	TOTALS
	0
	0
	180


Financing is requested to cover travel costs. There are two types of costs: (i) Theoretical astronomy Working Group meeting on a quarterly basis; (ii) Theoretical astronomy services Workshop (2005). Travels from participants from countries which are not partners of VO-NET will be covered by the coordinator.

4. Summary

Table 5.N3 - Activity Description

	Activity number :
	N3
	Start date or starting event:
	project start

	Participant: 
	1
	2
	3
	4
	5
	6
	7
	8

	Expected Budget

per Participant (k€):
	48
	24
	24
	24
	24
	24
	24
	24

	Requested Contribution

per Participant (k€):
	48
	24
	24
	24
	24
	24
	24
	24


	Objectives 

The objective is to create a framework allowing the inclusion of theoretical astronomy services in the Virtual Observatory: 



	Description of work 

The experts composing the Theoretical Astronomy Services Working Group will address the following subjects: define the type of services to include in the VO, assess the technology needs and identify the GRID-related systems, define standardized descriptions of tools and results, assess network requirements, assess the proper balance between on-the-fly services and archived results, and between usage of local and distributed computer resources



	Deliverables 

- Yearly report, incremental assessment of services, technologies and standards
e.g. Year 1 report: Types of Theoretical Astronomy Services to be included in the VO, Requirements of standards (1st draft)

- Year 2: International workshop


	Milestones
 and expected result 
- Yearly review
- The final report will describe a complete framework for inclusion of Theoretical Astronomy Services in the VO.




	Justification of financing requested

Travel for meetings of the Theoretical Astronomy Services Working Group and for the Theoretical Astronomy Services International Workshop


Overall Implementation and Co-ordination of the Networking Activities

Relevance to the objectives of the networking activity

The networking activities of VO-NET will be implemented following a global EURO-VO plan, which begins with the 12 month study phase for the Data Centre Alliance and VO Technical Centre activities. Following this period, new members may be added to the DCA, and activities will be prioritized for the next year activities. Following years will see the incremental implementation of the critical infrastructure by the Data Centre Alliance, with VO-compliant publication of data, and finally the completion of an operational VO across all major astronomical archive sites in Europe. In parallel a framework for publication of theoretical astronomy services will be made available.
VO-NET activities will be coordinated with the other constituents of EURO-VO, the VO Facility Centre and the VO Technology Centre, using the common management structures of the EURO-VO as outlined in the Management of the I3. In particular, the Data Centre Alliance Committee is common to VO-NET and VO-INT.

· The DCA will receive science requirements from the scientific community through the contacts of each national node with its astronomical community, and through the Science Working Group organized by the VO Facility Centre on behalf of EURO-VO. The Science Working Group will validate the actions proposed by the VO-NET N2 Network (National Astronomy GRID Nodes Integration), and send representatives to the Theoretical Astronomy Services Working Group (N3).
· The DCA will send technology requirements from individual data centres and managers to the VO Technology Centre development activities.

· The new resources and services provided by the National Astronomy GRID Nodes Integration (N2) will be categorised and publicised via the resource registry of the VO Facility Centre, and outreach is organized towards the science community and the general public through the national nodes and the outreach activities of the VO Facility Centre.







The following table gives a broad overview of the VO-NET networking activities in the four years of the VO-NET work program:

	Period
	N2

National GRID Nodes Integration
	N3

Theoretical Astronomy Services

	Year 1
	* Staff acquisition

* Study Phase for national requirements and priorities
	*Theoretical Astronomy Services Working Group formation

* First year assessment: types of services to be included in the VO, requirements on standards

	Year 2
	* Addition of new data centres

* Deploy first set of collaborative actions and GRID empowered actions
	* Second year assessment: types of services to be included in the VO, first version of standards
* International Workshop

	Year 3
	* Deploy second set of collaborative actions and GRID empowered actions

	* Third year assessment: second version of standards; on-the-fly computation/access to result archive balance; network requirements

	Year 4
	* Completion of DCA deployment 
	* Completion of framework for Theoretical Astronomy Services


A more detailed description of the milestones of the VO-NET networking work programs for the first 18 months is given in the following table.
	Period
	N2

National GRID Nodes Integration
	N3

Theoretical Astronomy Services

	Quarter 1
	*Start new staff recruitment (assistant to the coordinator, ‘local GRID experts’)
*DCA Committee kick-off meeting
	* Theoretical Astronomy Services Working Group formation

* Theoretical Astronomy Services Working Group kick-off meeting

	Quarter 2
	*2nd DCA Committee meeting

* National priorities assessment

* Network and technology needs assessment
	*2nd Theoretical Astronomy Services Working Group meeting

* Assessment of the types of services to be included in the VO

	Quarter 3
	*3rd DCA Committee meeting

* National Priorities assessment

* Network and technology needs assessment
	*3rd  Theoretical Astronomy Services Working Group meeting

* Assessment of the types of services to be included in the VO (1st draft)

	Quarter 4
	*4th DCA Committee meeting

*Year 2 plan with new data centre list, collaborative work and implementation priorities
	*4th Theoretical Astronomy Services Working Group meeting

* Assessment of the types of services to be included in the VO (2nd draft)

* Requirements on standards 

	Quarter 5
	Year 1 VO-NET Review

* New data centres; (as required) new partners proposed to EC

* Work program for Year 2 (Networks, SSA)

	Quarter 6
	*5th DCA Committee meeting

* Incremental implementation in data centres by local GRID experts
	*Requirements on standards (2nd draft)
*International Workshop


SPECIFIC SERVICE ACTIVITIES

Description of the GRID-empowered infrastructure and services

1.  Scientific and technological excellence 

1.1 Quality of the Grid-empowered infrastructure

Astronomy is at the leading edge for the implementation and networking of data and information services:

· Astronomy observatories produce data archives, most of which are made available to the scientific community after a proprietary period (in general one year). The data archive infrastructure provided by the VO-NET partners includes archives of:

· ground-based observatories, such as ESO observations by the Very Large Telescope (VLT) and the La Silla set of telescopes, the Isaac Newton Telescope (INT), the Telescopio Nazionale Galileo, and soon the GranTeCan telescope in the Canary Islands; radio-observatories in all partner countries are also concerned.

· space mission archives, such as ESA missions, the International Ultraviolet Explorer (IUE), HIPPARCOS, the Hubble Space Telescope (HST), the Infrared Space Observatory (ISO), the X-ray Multi-Mirror Mission (XMM), the International Gamma-Ray Astrophysics Laboratory (INTEGRAL) or multi-lateral missions such as the Röntgen Satellite (ROSAT), Beppo-SAX (Satellite par Astronomia X), and in the future, Convection, Rotation and Planetary Transit (COROT) satellite. 

· Some astronomical institutes also develop compilation data-bases, e.g., the services developed by the CDS, SIMBAD, which contains information about nomenclature and bibliography of objects, and VizieR, which contains catalogues and tables. NASA develops a very successful bibliographic database, the Astrophysics Data System (ADS), and a database specialized in extragalactic objects (NASA Extragalactic Database, NED).

· Research results are validated by a peer-review process and published in scientific  journals. The European journal Astronomy & Astrophysics is an enterprise common to 17 European countries
, and is among the handful of international astronomy reference journals. Astronomy & Astrophysics has pioneered some of the most innovative aspects of electronic publication. In particular, since as early as 1993, large tables included in articles are published electronically at the CDS in the VizieR catalogue on-line service, producing a significant evolution in the work of scientists: numbers published in journals can now be used as data. This policy for the publication of tables is now shared by other astronomy reference journals, and it is an important factor of international integration (for instance the Russian journals share the same process).

Electronic links already exist between services inside this information GRID: in particular, scientists can navigate among bibliographic resources, from the ADS bibliographic database, to electronic journals and compilation databases, and vice versa. Observatory archives have begun to record the journal articles that cite their data. This very useful information is a present gathered by librarians or scientists checking all published papers for citations of the observations made at their observatory. The information, which is primarily gathered for internal evaluation and measurement of impact factor, is sometimes made publicly available (for instance in the IUE, ISO and XMM databases).

The proposed Service Activity aims at going beyond this first stage of resource networking, by integrating fully two essential parts of the astronomy information GRID, namely the data archives and the journals. The general scheme that we propose to implement is as follows: each time a data set is cited in an article published in an electronic journal, an electronic link appears, that gives direct access to the original data in the relevant archive. This new powerful tool provides a further step in the basic validating principles of scientific work: all statements and results published in scientific journals can be verified by those colleagues who read the results published by the journal. Specific Service Activity 1 will implement the basic infrastructure for this purpose, on both ends of the scientific production chain: (a) in the European observatory archives, and (b) in the European journal Astronomy & Astrophysics. Authors usually cite the data sets they used in their article, and the links will be built automatically. The compilation of these automatically built links will also be a great help for the measurement of the observatory impact factor, now done manually, as explained above.

Direct links between results and observations will be a high added value to the individual services, journals and data archives, and an important step forward in the integration of the astronomy resource GRID. It will be available to all scientists using the journal. This constitutes an excellent example of the new methods Virtual Observatory projects like EURO-VO will offer for scientific research. 

The proposed data link will respect the restrictions that are currently enforced in the astronomical community:

· data in the observatory archives will be made available through the link only after the proprietary period (in general one year); 

· access to the articles requires a subscription to the journal – note that most astronomers have access to Astronomy & Astrophysics, which is one of the few reference journals of the discipline. Moreover, most reference astronomy journals, including Astronomy & Astrophysics, give free access to the publication in electronic form after three years.

The following table gives the general description of the main constituents at the beginning of the project (ESO, ESA, TNG); more (for instance UK archives and GranTeCan which will be in operational phase in 2005) will be added later through the national nodes or by accreting new partners.

General description of the constituent parts of the Grid-empowered infrastructure

	Name of the constituent parts

	Location (town, address)
	Astronomy & Astrophysics represented by its legal agent: ESO, Garching, Germany

	Web site address
	www.aanda.org

	Organisation legal name and address
	Prof. Aage Sandqvist, President, Astronomy & Astrophysics Board of Directors, Stockholm Observatory, SCFAB-AlbaNova, SE 106 91 Stockholm, Sweden

	Facilities made available to the Grid-empowered infrastructure
	Links from the electronic journal to archives

	
	

	Location (town, country)
	Munich, Germany

	Web site address
	www.eso.org

	Organisation legal name and address
	European Southern Observatory, Karl Schwartzchild-Str. 2, Munich, Germany

	Facilities made available to the Grid-empowered infrastructure
	ESO observatory archives (VLT, NTT, …). The telescopes are located in Chile.


	
	

	Location (town, country)
	Villafranca, Spain

	Web site address
	www.esa.int

	Organisation legal name and address
	European Space Agency, 8-10 rue Mario Nikis, Paris, France

	Facilities made available to the Grid-empowered infrastructure
	ESA observatory archives (ISO, XMM, INTEGRAL, …). Space observatories.

	
	

	Location (town, country)
	Trieste, Italy

	Web site address
	www.inaf.it

	Organisation legal name and address
	Istituto Nazionale di Astrofisica, Sede Centrale, Viale del Parco Mellini, 84, 00136, Roma, Italy

	Facilities made available to the Grid-empowered infrastructure
	TNG archive. TNG is located at Roque de Los Muchachos, in the Canary Island of La Palma, Spain

	
	

	Location (town, country)
	Villafranca, Spain

	Web site address 
	www.laeff.esa.es

	Organisation legal name and address
	Instituto Nacional de Técnica Aeroespacial, Carretera de Ajalvir, Km 4, Torrejón de Ardoz, 28850, Spain

	Facilities made available to the Grid-empowered infrastructure
	IUE satellite archive. Space observatory.


General description of the services provided by the Grid-empowered infrastructure

	
	Objectives
	User Community served

	Specific  Service # 1
	Integrate electronic journals and observation archives
	Astronomers world-wide


2. Quality of the management 

The Specific Service Activity will be managed by the SSA Working Group, nominated by the VO-NET Board, comprising one representative per each target archive and one representative of Astronomy & Astrophysics. CDS, which has been collaborating for many years with Astronomy & Astrophysics for the implementation of electronic publication advanced functionalities, will lead the activity. 

The SSA Working Group will define the exchange standard – the syntax of the request to access a given data set or 'data set ID', and assess implementation by the data centres. CDS will develop the necessary tools and procedures for the implementation of links in the electronic version of Astronomy & Astrophysics, in close collaboration with the journal scientific editor and publisher.

The definition of the 'data set ID' will be done in close collaboration with the similar action of the NASA data centres and the American Astronomical Society (which edits several astronomy reference journals), which began a few months ago and has reached a prototype phase. 

3. European added value and impact 

In addition to ESO and ESA, the two international organisations, which are partners in the project, Astronomy & Astrophysics has been for many years a powerful tool of integration of the European astronomical community, in a very broad acceptation. The first issue of the journal was published in 1969. The journal resulted from the merging of several journals from different countries, some of them longstanding (for instance the Bulletin Astronomique founded in 1884), and was sponsored at that time by Belgium, France, Germany, The Netherlands, and Scandinavian countries (one member of the Board of Directors was from Denmark and another from Sweden). The Astronomy & Astrophysics endeavour has since then been joined by many other European countries, including candidate and associated country. Integrating astronomy & Astrophysics with European archives, including the ESO and ESA archives, in an innovative service for scientific research, is a real standard bearer of European integration!

The link from the journal to archives will also increase the direct visibility of European archives for all the users of this reference journal – i.e. most astronomers worldwide.

Finally, the 'data set ID' should be common at the international level, which means that it will be shared by other journals and other data centres. All journals will be able to build direct links to European data archives, and Astronomy & Astrophysics will be able to build direct links to observatory archives all around the world, reaching thus a high level of integration of the international astronomy data and information GRID, linking directly observations and scientific results.
Service Activity A1: 
“Journal-archive links”

1.  Scientific and technological excellence 

1.1 Objectives and originality of the service activity

The European astronomy archives contain large amounts of data distributed in archives in 20-30 different places. For instance, the amount of data (past, present and extrapolated to 2012) contained in the ESO archive is shown in the Figure. 
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ESO archive contains at present about 20 Terabytes of data collected by the European telescopes in Chile: Very Large Telescope (VLT) located at Cerro Paranal and the suite of Telescopes (WFI, NTT, 3.6m, etc.) located at La Silla. The European archives contain data from a wide range of ground- and space-based instruments. They constitute a distributed, heterogeneous data GRID covering all aspects of observational astronomy.

Service Activity 1 aims at building a high value-added, innovative way to access these archives, through the scientific results they have enabled. This requires the following activities

· WP1: Definition of a common exchange standard ('data set ID' and query syntax), taking into account journal and data centres requirements and constraints, in close collaboration with the USA data centres which are working in the same topic, to ensure international interoperability. This is the responsibility of the SSA Working Group.

· WP2: Implementation of the links to data sets in the electronic journals. Once the query syntax is defined, this is a relatively minor adjustment of the procedure that creates the electronic version of the article. This also includes the usage of a list of resources keeping track of the query syntax for each resource. CDS will be in charge of WP2, in close collaboration with Astronomy & Astrophysics.

· WP3: Update of the instruction to authors, to ask them to provide the data set ID when they cite an observation. Action: Astronomy & Astrophysics scientific editor. The proper documentation to help users will be also provided as an annex to the instructions to authors. The documentation will be updated in accordance with the outcome of WP4 implementation activities.

· WP4: Implementation, by each observatory archive, of the procedure allowing access to data sets using the data set ID and the query syntax. The data centres tackle this. The precise schedule for each centre depends on the archive readiness for interoperability. The implementation of 'data set ID' access is a relatively easy task for VO-compliant data archives already providing http access to individual data sets. Specific developments may be needed in other cases.

Maintenance during the operational phase will require addition of newly compliant resources. This will be done by CDS in collaboration with Astronomy & Astrophysics and with the data centres, which insures long-term sustainability. Possible interface with the general EURO-VO registry will be dealt with in collaboration with the EURO-VO Facility Centre, and with the authorities in charge of the other international VO registries.

The NASA data centres, in collaboration with the journals of the American Astronomical Society, plan implementation of a similar service. A requirement for WP1 (definition of the exchange standard) is to allow for interoperability with the US implementation. Once the service is implemented, US journals will be able to link to European archives, Astronomy & Astrophysics will be able to link to US archives, and any archive or journal will be able to join at low cost, thus leading to a truly global integrated observation-result GRID.

1.2. Execution plan of the service activity

	Work
	Description of activity
	Deliverable
	Date

	WP1
	Exchange standard definition
	Report: standard definition
	+12 months

	WP2
	Implementation in journal
	Software 
	+18 months

	WP3
	Author instruction
	Document
	+18 months

	WP4
	Implementation in a first set of data centres
	- Access to data sets

- Update of documentation in

  Journal (WP3)
	+24 months

	WP4
	Implementation in a second set of data centres
	-  Access to data sets

- Update of documentation in

  Journal (WP3)
	+36 months

	WP4
	Implementation in a third set of data centres
	-  Access to data sets

- Update of documentation in

  Journal (WP3)
	+48 months


Activities during the first 18 months

	Period
	WP1
	WP2
	WP3
	WP4

	Quarter 1
	· Kick-off meeting

· Email discussion
	
	
	

	Quarter 2
	· Quarterly meeting

· Email discussion
	
	
	

	Quarter 3
	· Quarterly meeting

- Email discussion
	
	
	

	Quarter 4
	- Quarterly meeting: adoption of standard

- Schedule for implementation by data centres
	
	
	

	VO-NET First Year Review: Standard definition adopted; kick-off of WP 2, WP3, WP4


	Quarter 5
	- Quarterly meeting: review of progress
	- Implementation in journal processing: prototype
	
	- Implementation in a first set of data centres

	Quarter 6
	- Quarterly meeting: review of progress
	- Implementation in journal processing: final
	- Update of instruction to authors and complementary documentation
	- Implementation in a first set of data centres (continued)


2. Quality of the management

2.1 Management and competence of the participants

The SSA Working Group, comprising one representative per each target archive and one representative of Astronomy & Astrophysics, will manage specific Service Activity 1. CDS, which has been a long-term collaborator of Astronomy & Astrophysics for the implementation of electronic publication advanced functionalities, will chair the SSA Working Group and lead the activity. 

The SSA Working Group will meet on a quarterly basis.

· During Year 1, its activity will be to define the 'data set ID'. It will gather requirements from the journal and from data centres, and information about the NASA Data Centre action. E-mail discussion will be intensively used between meetings to progress in the standard definition and to interact with the US development.

· During Year 2, 3 and 4, the SSA Working Group will assess the progress of implementation and if needed update the 'data set ID' definition in view of lessons learnt. 

The SSA Working Group will produce a yearly report to the VO-NET Board.

	Participant
	Role
	Competence

	The French-VO as represented by the CDS - Strasbourg 
	· Managerial responsibility for SA 1

· Development tools for journal implementation

· Implementation in French data centre archives
	Responsibility for the VO-NET I3 - AVO Project member with responsibility for the Interoperability Work Area – Long term collaboration with Astronomy & Astrophysics for implementation of electronic journal and links – Collaboration with the American Astronomical Society on electronic – France develops data centres and expert centres

	European Southern Observatory - ESO
	· Astronomy & Astrophysics agent

· Implementation in ESO archives
	Europe's leading organization for ground-based astronomy and jointly responsible for the ESO-STECF archive – currently the largest astronomical archive in the world – AVO and VO-INT project leader.

	European Space Agency – VILSPA, Spain
	· Implementation in ESA archives


	Europe’s organisation for astronomical research in space – ESA main science archive centre

	AstroGrid (UK) as represented by the University of Edinburgh
	· Implementation in UK archives


	AVO Project member with responsibility for the Technology Work Area – the principal VO effort in the UK – EURO-VO Exec responsibility for VO technology projects

	German Astrophysical Virtual Observatory
	· Implementation in German archives


	Coordination for the German data and expert centres

	Institute Nazionale di Astrofisica (INAF)
	· Implementation in Italian archives


	Coordination for the Italian data centres (currently, the prototype long-term archive of TNG and the ASI multi-mission archive of high-energy data), provision of application software

	LAEFF
	· Implementation in Spanish archives


	Europe's leading organization for UV data (INES Archive) and data centre for the largest telescope in Europe (GranTeCan)

	NOVA
	· Implementation in Dutch archives


	ASTRO-WISE project leader


The implementation of the service comes at the top of the existing archive infrastructure, and in complement to the interoperability implementation in VO-INT. 

Relevant publications: 

The A&A Tables and Abstracts: An Example of Collaboration Between Data Centres and Editors

F. Ochsenbein (CDS) and J. Lequeux (Astron.Astrophys.), Vistas in Astronomy, vol. 39, Issue 2, pp.227-233, 1995

Navigating from Publications to Astronomical Databases

F. Ochsenbein (CDS), C. Bertout (Asron.Astrophys.), J. Lequeux (Astron.Astrophys.), F. Genova (CDS), Library and Information Services in Astronomy IV, ‘Emerging and Preserving: Providing Astronomical Information in the Digital Age’, Proceedings of a conference held at Charles University, Prague, Czech Republic, 2-5 July 2002, Publ. U.S. Naval Observatory, pp.257-262, 2003
2.2 Justification of financing requested and value for money

	Organization
	Personnel (person months)
	Equipment (kEURO)
	Travel (kEURO)

	French VO (CDS)
	3
	0
	40

	ESO
	0 
	0
	32

	ESA
	0 
	0
	32

	AstroGrid
	0
	0
	32

	GAVO
	0
	0
	32

	INAF
	0
	0
	32

	LAEFF
	0
	0
	32

	NOVA
	0
	0
	32

	TOTALS
	3
	0
	260


The development and implementation in the journal will require 3 months of work (CDS). It is expected that the implementation in archives be done on a contributed basis, in general as a small additional layer on top of interoperability implementation. If needed, limited funds for personal procurement will be attributed from the coordinator reserve, on proposal of the SSA Working Group, after approval of the VO-NET Board. Travel will cover the participation to SSA Working Group quarterly meetings (2 participants per partner). The coordinator will cover the travel fees of the Astronomy &  Astrophysics representative.

3. Exploitation of results 

The project will produce a service for usage by the worldwide scientific community. The framework developed in the frame of the project will be suitable for exploitation by other journals and archives. 

No limitation is foreseen on the exploitation of results, except those described above for the usage of the service: proprietary period for data sets; payment of subscription fees to the journals.

The following risks can be envisaged:

(1) Difficulty for setting up a 'dataset ID' – would produce delays and require more meetings.

(2) Delays in implementation due to archive operational workload – to be assessed globally by the VO-NET Board.

4. Summary 

Table 5.SA1 - Activity Description

	Activity number :
	SA1
	Start date or starting event:
	project start

	Participant: 
	1
	2
	3
	4
	5
	6
	7
	8

	Expected Budget

per Participant (k€):
	63
	38.4
	38.4
	38.4
	38.4
	38.4
	38.4
	38.4

	Requested Contribution

per Participant (k€):
	63
	38.4
	38.4
	38.4
	38.4
	38.4
	38.4
	38.4


	Objectives 

Implementation of links between observational data in observatory archives and results published in journals from the study of this data – Data-results integration in the international astronomy data GRID.


	Description of work

· Definition of the exchange standard: query syntax and 'data set ID'

· Implementation in Astronomy & Astrophysics
· Update of instructions to authors and documentation

· Implementation in data archives


	Deliverables 

· Standard ('data set ID')

· Updated process of Astronomy & Astrophysics producing compliant electronic publication

· Compliant access to individual data sets in data archives


	Milestones
 and expected result 
+12 months: Delivery of standard, Kick-off for WP2, WP3, WP4 activities
+18 months: Delivery of journal implementation and documentation

+24, +36, +48 months: Implementation in archives




	Justification of financing requested

- 0.3 FTE for implementation of the service in the journal; personal procured from the coordinator reserve if necessary

- Travels for SSA Working Group meetings


Overall Implementation and Co-ordination of the Specific Service Activities

Relevance to the objectives of the Specific Service Activities 

A single service activity is proposed in this VO-NET proposal. 

The proposed collective and coordinated approach will produce a new and innovative service for the usage of the astronomy research community. It will make use of common standards at the international level, and produce an integrated international data-results GRID. The management through national nodes (wit eventually new partners proposed to EC as a result of yearly reviews) produces a cohesive management structure, with European added value well phased with the national policies. 
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� Deliverable numbers in order of delivery dates: D1 – Dn


� Activity that will produce this Deliverable


� Month in which the deliverables will be available. Month 0 marking the start of the project, and all delivery dates being relative to this start date.


� Please indicate the nature of the deliverable using one of the following codes:


	R = Report


	P = Prototype


	D = Demonstrator


	O = Other


� Please indicate the dissemination level using one of the following codes:


	PU = Public


	PP = Restricted to other programme participants (including the Commission Services).


	RE = Restricted to a group specified by the consortium (including the Commission Services).


	CO = Confidential, only for members of the consortium (including the Commission Services).


� Milestones are control points at which decisions are needed; for example concerning which of several technologies will be adopted as the basis for the next phase of the project.


� Milestones are control points at which decisions are needed; for example concerning which of several technologies will be adopted as the basis for the next phase of the project.


� Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Italy,  The Netherlands, Poland, the Slovak Republic, Spain, Sweden, Switzerland; ESO acts as Astronomy & Astrophysics agent.


� Milestones are control points at which decisions are needed; for example concerning which of several technologies will be adopted as the basis for the next phase of the project.
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