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Abstract. The Virtual Atomic and Molecular Data Centre (VAMDC, http://www.
vamdc.eu/) is a consortium between groups involved in the generation, evaluation,
and use of atomic and molecular data, funded by the European Union. VAMDC aims
to build a reliable, open, flexible and interoperable e-science interface to existing atomic
and molecular data. The project will cover establishing the core consortium, the devel-
opment and deployment of the infrastructure and the development of interfaces to the
existing atomic and molecular databases. This paper describes the organisation of the
project and the achievements at the end of its second year.
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1. Introduction

Atomic and molecular (A&M) data are of critical importance across a wide range of
applications such as astrophysics, atmospheric physics, fusion, environmental sciences,
combustion chemistry, and in industrial applications from plasmas to lighting. Cur-
rently these vital and fundamental A&M data resources are highly fragmented and only
available through a variety of highly specialized interfaces, thus limiting the full ex-
ploitation of their scientific worth. This in turn hinders research across a wide range
of topics including space exploration (the characterization of extrasolar planets, under-
standing the chemistry of our local solar system and of the wider universe); the study of
the terrestrial atmosphere and quantification of climate change; the development of the
international fusion programme for energy, and our understanding of radiation damage
within biological systems, to give just a few examples.

The Virtual Atomic and Molecular Data Centre (VAMDC:
http://www.vamdc.eu) is a major new European initiative now building a uni-
fied, secure, documented, flexible and interoperable e-science environment-based
interface to existing A&M data. VAMDC combines the expertise of existing A&M
databases, data producers and service providers with the specific aim of creating an
infrastructure that is easily tuned to the requirements of a wide variety of users in
academic, governmental, industrial or public communities. The project encompasses
the construction of the core consortium, the development and deployment of the
infrastructure and the development of interfaces to existing A&M databases. VAMDC
partners (Dubernet et al. 2010) are responsible for many of the world’s major A&M
data resources.

The paper describes the current ’Level 2’ service deployment of the VAMDC data
infrastructure across a wide range of VAMDC partner provided resources, outlines our
objectives and describes our softwares in connection to Astrophysics.

2. A Level-2 Release

A level-n release is a combined release of: standards for data access, software to pre-
pare the databases and implement the web services, VAMDC nodes, each containing
a database and web service following the standards, a registry of the services, a web
portal as user interface (UI) for the system, a set of tools following the standards.

A preliminary Level-1 release (Rixon et al. 2011) was made in September 2010 in-
cluding some prototype services deployed on 4 databases CHIANTI (Dere et al. 2009),
VALD (Heiter et al. 2008), CDMS (Müller et al. 2005), BASECOL (Dubernet et al.
2006), HITRAN (Rothman et al. 2009).

Level-2 release in September 2011 is based on standards for data access version
11.05 that included the VAMDC-XSAMSXML schema version 0.2, the query language
version 11.05, the dictionaries version 11.05, the registry standards version 11.05, the
access protocol VAMDC-TAP version 11.05 and the node softwares in Python ver-
sion 11.05. The Level-2 release deploys an infrastructure including 13 databases, the
registry to find those resources, a web portal as UI for the system, a tool called TAPVal-
idator to validate VAMDC-TAP services (the application supports both Graphical user
interfaces and command-Line mode operations) and the SPECTCOL tool designed to
handle and cross-federate spectroscopic and collisional data for use in the analysis of
spectra from the interstellar medium (Dubernet, M. L., Nenadovic, L. and Doronin, M.
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2012). The VAMDC website on standards and softwares provide the documentation for
the standards and softwares as well as the different softwares for download.

2.1. Standards

• Registries: The registries present the yellow pages of the infrastructure, i.e. a
single point that allows discovery of all resources. They are based on IVOA
Astrogrid registries, with a special identifier ivo://vamdc/ and with an extended
service registration supporting the query of keywords, registration of software/s-
tandards version, and sample queries, suitable for service monitoring.

• Access Protocol: VAMDC-TAP. The access protocol is based on the synchro-
nized version of the IVOA Table Access Protocol with additional or modified
features: it includes a HTTP HEAD request to estimate the result of the query, it
outputs VAMDC-XSAMS, implements VSS# query language (VSS1 for Level-2
release) and use data compression during the transfer.

• Data Format: XSAMS and VAMDC-XSAMS. The VAMDC activities are based
on the use of an XML schema XSAMS, which has been developed under the aus-
pices of the IAEA and aims to describe atomic, molecular and particle-surface
interaction data in distributed databases around the world. XSAMS is currently
being improved and extended within the VAMDC consortium and successive
VAMDC version of XSAMS are called VAMDC-XSAMS. The VAMDC web-
site on standards provide the modified VAMDC-XSAMS schema version 0.2,
its documentation and the change log document that follows modifications from
version 0.1 of XSAMS.

• Query Language: VSS# is a small sub-set of SQL with query keywords (called
Restrictables) derived from the elements of the VAMDC-XSAMS schema. In
Level-2 release VSS# is called VSS1, allows to query one molecule at a time
and therefore does support correct queries of reactive and collisional databases.
VSS2, to be released in December 2011, allows more sophisticated queries. The
dictionaries used for selecting query keywords are provided on the VAMDC stan-
dards website.

2.2. Implementation

Data publishing in VAMDC is realized by setting up a VAMDC node, consisting of
a database engine, a web server and a framework/interface providing the connection
to the central VAMDC server (registry) and allowing standardized data queries. Two
software packages which provide this functionality have been developed, implemented
and tested for Level-2 release:

• The first one, called “NodeSoftware”, is based on the Python framework Django.
It allows a new data provider to build a new VAMDC node from scratch,
following the released standards. This NodeSoftware package has been de-
ployed for Level 2 for 11 of the core VAMDC databases (Dubernet et al.
2010). The implemented databases can be visualised from the VAMDC portal
(http://portal.vamdc.eu/). In addition, a completely new VAMDC node
was created in Lund from data distributed in various publications and unpub-
lished data files.
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• The second one is a modularized Java implementation compliant with
VAMDC standards in order to publish atomic and molecular data. This
software package has been deployed for the BASECOL and KIDA
((http://kida.obs.ubordeaux1.fr) databases, and had the advantage of re-
lying on more mature technologies. The tool understands the standard queries
from VAMDC and returns data in VAMDC-XSAMS compliant format. It is a
full alternative to the Python/Django node software platform.

2.3. User Interface = VAMDC Portal

The VAMDC Portal is in continuous evolution and the entry can be found on
http://portal.vamdc.eu/. Several UI are available: a frozen Level-2 version, used
for the European Community Review in September 2011, that supports VSS1 only
(VSS2 is a non working option) and that will be shut down after few months, a Stable
Version (albeit with known bugs) that evolves slowly once major changes have been
agreed upon, and the Test Version aimed at the VAMDC collaboration for testing both
the UI and their databases deployments. All these User Interfaces are public, but users
should be aware that they are in a development phase up till June 2012.
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