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INTRODUCTION 

Work Package 8 Assessment of emerging technologies is led by CNRS. Its objective is to 
assess the potential usage of emerging technologies of interest to the VObs in technical 
areas where partners are involved. Three domains of interest have been identified: Web 
2.0 for data centres, semantics and data mining. The first one is for a large part a new 
activity, and the two others were planned to build upon work performed in the frame of 
VO-TECH. 

Participation in the IVOA interoperability meetings to present EuroVO-AIDA findings and 
prototype and reference implementations is taken into account in the Networking task 
WP2-4. Information sharing between partners on the Joint Research Activities (JRAs) is a 
Networking Activity (NA) undertaken in WP2-2 (EuroVO-AIDA Technology Forums).  

This report formally covers the first Cycle of EuroVO-AIDA project activities until April 
2009. The activities have been discussed at the Second and Third Euro-VO Technology 
Forums, which were held in Cambridge, UK, on 29th September - 2nd October 2008, and 
in Strasbourg, France, on 16th - 18th March 2009. Cycle 1 activities were assessed during 
the Mid-Term EuroVO-AIDA Board meeting, held in Paris on 29th June 2009, taking into 
account discussions at the Strasbourg IVOA interoperability meeting (24th -29th May 2009). 

There are three main strands of work in WP8: 

� Web 2.0 for data centres (CNRS) 

� Semantics and ontologies (INAF) 

• Data mining (UEDIN) 

It had been foreseen from the project initial Description of Work that several WP8 
activities would be interfaced with studies performed in the framework of the FP6 VO-
TECH Design Study. VO-TECH was initially programmed for 2005-2008, and has been 
extended to June 2009 at the end of 2008. The detailed EuroVO-AIDA work programme 
has as expected been defined taking into account VO-TECH findings. This agile strategy 
being aimed at maximizing the global impact of EC funding. Two studies included in the 
Web 2.0 assessment (annotations and assessment of Flex technology) are new and have started 
within EuroVO-AIDA. The other assessments have been actually interfaced with VO-TECH.  

1. WEB 2.0 FOR DATA CENTRES (CNRS) 

The activities covered several aspects: 

� Assessment of the implementation of the possibility for users to post annotations in 
the data centre services 

� Service “mash-up” 

� Assessment of Flex technology 

1.1. Annotations 

One aim is to assess technology and human cost associated with quality management 
(moderation, user account management, etc), by implementing the possibility for users 
to post annotations on the on-line CDS services. These services are widely used by the 
international astronomical community (presently more than 200,000 queries/day), which 
will allow a representative experimentation. 
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This is obviously a hot topic, which has raised lots of interest every time it has been 
presented (e.g., during the Second Euro-VO Technology Forum, or during the annual 
meeting of the French Astronomical Society in July 2009). Requirements have been 
defined in close collaboration with the service managers and scientists from CDS, and 
interesting input gathered through the discussion opened at the Second Technology 
Forum. The type of annotation depends on the service (objects and references for 
SIMBAD, catalogues and items in catalogues for VizieR, images for Aladin). A prototype 
has been implemented. It has been tested by the CDS staff and presented at the Third 
Technology Forum, before incremental release in the services, starting with Simbad. This 
will be a real-size prototype, and usage and content will be carefully assessed. 

The requirements are as follows: 

� No a priori moderation will be applied – the available manpower is likely not 
sufficient to check all the comments before posting them; 

� User identification (through userid/password/email) will be implemented. This 
identification will be valid for the whole CDS services including the portal (see 
below); 

� Annotations will be progressively implemented for different service contents: 

� For information about astronomical objects and bibliographic references 
(SIMBAD) 

� For catalogue and table descriptions, and maybe individual catalogue 
entries in VizieR 

� Several types of annotations will be implemented, user comments and the 
possibility for users to require an action from the CDS (e.g. error correction, update 
of the database, etc). 

 

 

Figure 1: User interaction with the annotation service (Login, Add an annotation) 



 04/09/2009 

Author's Name Page 6 of 14 CNRS 

 

Figure 2: Login and annotation forms, annotation display for a SIMBAD object 

The tests will allow us to evaluate the main hypotheses, that users will be interested, and 
that there is no need for a priori moderation. The possibility to replace the current CDS 
hot-line by allowing different types of input (public, CDS only, action required from CDS) 
will be also assessed. 

1.2. Services mash-up 

The aim is to assess the development of a single portal for heterogeneous data provided 
by different services. This work, which was announced in the EuroVO-AIDA description of 
Work, was urgent to facilitate the usage of the CDS services and it begun on another 
project. The prototyping was performed in the frame of the VO-TECH Design study and 
on CDS funds. The results are reported here because they are of interest, as expected, 
for the “Assessment of new technologies” theme and are interfaced with a prototyping 
activity of WP6 Interoperability standards and associated prototypes. 

A portal, mash-up of the three main CDS services, has been developed. It allows one to 
query simultaneously SIMBAD, Aladin and VizieR, and provides a summary of available 
data and links to access them. Thanks to the portal, the navigation between the services 
has been facilitated, the user being able to re-use the output from one service as the 
input to another. 
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The development of the portal has been an opportunity to test and assess the usage of 
Ajax, a technology allowing one to increase the level of interactivity for a web-based 
application. It has been found that AJAX (Asynchronous Javascript And XML) is very well 
adapted to aggregate content. The portal is built upon GWT (Google Web Toolkit), an 
open source framework allowing developers to create highly interactive web applications 
with AJAX capabilities. Public release of the portal is planned later in 2009. 

The portal is also the first implementation of user storage space at CDS. This has been 
performed using iRODS. iRODS is a new very promising data grid software system 
developed by the SDSC Storage Resource Broker Team and collaborators. This work is 
also part of the test implementation of the International Virtual Observatory Alliance 
interface to distributed storage, VOSpace, using iRODS, which has been performed by 
CDS and is reported in the framework of WP6. 

 

Figure 3: Portal architecture 
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Figure 4: Left panel: Result of a query to the CDS portal. A summary of the content of the three services, SIMBAD, VizieR and 
Aladin, is displayed, and links to the full content are provided. Right panel: Access to and usage of the user’s storage space.
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1.3. Assessment of Flex technology: development of SimPlay 

Apart form Ajax, another RIA (Rich Internet Application) framework we tested is Flex, 
used for the development of SimPlay. SimPlay (Simbad disPlay) is a simple interactive 
viewer for Simbad objects running in the user web browser, and aimed at replacing the 
existing static clickable map. It allows visualizing in a simple way Simbad objects for a 
given region overlaid on the top of a background image. Zooming and panning tools 
allow to easily navigate in the list of Simbad sources, which can be shown according to 
their object types. The Flex service is very pleasant to use since it allows a very rapid 
display of information. 

The first feedbacks on SimPlay have been quite positive and we plan to integrate it soon 
as a part of the CDS portal platform. WP5 Support to higher education and outreach 
partners have also shown interest in using SimPlay as an Outreach tool. 

 

 

Figure 5: Current clickable map in the SIMBAD service (top); SimPlay display for the 
same object (bottom) 
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2. SEMANTICS AND ONTOLOGIES (INAF, IN CLOSE COLLABORATION WITH 

CDS) 

One action under this strand of work is the development of an ontology of astronomical 
object types and their relations. This relatively “simple” case has been identified by INAF 
and CDS to explore the feasibility and interest of building and using ontologies. This 
action is interfaced with work performed in the Design Study 5 (Intelligent resource 
discovery) of the VO-TECH FP6 Design Study. As explained earlier, VO-TECH has been 
extended to the first half of 2009, and proper EuroVO-AIDA results will mostly appear in 
Cycle 2. 

All the use-cases considered during VO-TECH and to be fully implemented and tested 
during EuroVO-AIDA (i.e. concept explorer, consistency checker, registry resource finder, 
keyword mapper and viewer) have been implemented as Web Services. This Servlet/JSP-
based prototype has been completed and is ready to be released. It is cross-platform for 
both client and server and works with any DIG-interfaced OWL reasoner. The IVOA 
Technical Note documenting the object type ontology has been updated to Version 1.2 on 
1st February 2009 (IVOA Document portal is at http://www.ivoa.net/Documents/) 

The work on the ontology and its associated use-cases has been presented and discussed 
during the two Practical Semantic Astronomy Workshops, in Caltech, Pasadena in 
February 2008, and in Glasgow, UK, in March 2009. These Workshops gathered 
specialists from both the Astronomy and Semantics fields. Specifically, expressing non-
necessary conditions by expressing backwards the restrictions of some concepts sparked 
strong interest within the semantics/ontologies community. 

Regarding the ontology of astronomical object types, the feedback from the software 
prototype tests has lead to changes within the ontology itself. As with previous major 
revisions, an updated Technical Note on the ontology has been submitted to the IVOA, as 
explained earlier. Also, the ontology has reached enough maturity for a stable version 
1.0 to be released. 

The feedback from the prototypes showed that the main limitation of the approach is 
performance since working on concepts only forces a reclassification of the whole 
ontology each time there is a modification. To solve this issue, now that the ontology is 
mature enough, a strategy for an automated instantiation process of actual astronomical 
data sources into instances of concepts of the ontology of astronomical object types has 
been set up and is being implemented. To ease the implementation of the instantiation 
process, improve overall performance and guarantee better support in the future, a 
change of API has been decided. Existing code using the Protégé-OWL API is being 
ported to OWL API. Unlike the Protégé-OWL API which is fundamentally an RDF API with 
OWL capabilities and will not be supported much longer, the newer OWL API is 
completely dedicated to OWL, which explains why it is becoming the new reference API 
for OWL manipulation. The performance gain and scalability will be evaluated during 
Cycle 2. 
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Figure 6: Flat view of the object type Stellar Object and related concepts in the ontology 
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On the other hand, UK partners have developed a prototype RDF version of the IVOA 
Resource Registry.  RDF is a W3C-supported data integration framework which underpins 
the Semantic Web. This work involved automatically generating RDF Schema versions of 
the existing XML Schema definitions for the Registry metadata, and investigating the 
automatic conversion of the Registry data to RDF form, and its exposure as a service-
oriented query endpoint (using the relevant standard SPARQL query language), with the 
aim of exploring the usability and expressibility of the RDF result, and the extent to 
which it would support other relevant RDF integration projects.  The experiment worked 
well as a proof of concept, and will be used by the UK JISC-funded SKUA project, as one 
of the global information resources it will make readily available on the astronomer's 
desktop. Productising this service will involve either maintaining a parallel RDF registry 
(using the existing OAI-based IVOA standard for registry harvesting) or a query-rewriting 
facade to an existing registry endpoint, which would make the information available 
using the emerging best practices sponsored by the W3C's LinkingOpenData project. We 
look forward to completing this work, and further exploring this data integration space, in 
the coming year. 

3. DATA MINING (UEDIN) 

UEDIN leads the data mining activity within WP8. This is designed to build upon earlier 
work undertaken under the aegis of the FP6-funded VO-TECH Design Study. In 
particular, one of the aims of the EuroVO-AIDA data mining activity is to develop some of 
the ideas from VO-TECH into prototype systems for a Europe-wide VObs. As explained 
above, the VO-TECH project has received an extension, and has closed in June 2009. 
This has delayed the conclusions of its data exploration design study, which are intended 
to form the basis of the development of VO-TECH ideas within EuroVO-AIDA. 

This has necessitated a reprofiling of the effort on data mining within WP8, so that the 
bulk of the work will now take place within Cycle 2. Initial work that has been undertaken 
includes preliminary discussions with the FP7-funded ADMIRE (Advanced Data Mining and 
Integration Research for Europe) project, which is developing distributed computing tools 
and techniques for running data mining analyses on a Europe-wide scale. A preliminary 
analysis of lessons learnt from VO-TECH highlights the importance of having a ready 
means of supporting server-side data analysis services, capable of processing large data 
volumes, and the necessary software components are only now becoming available 
within the VO. 
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ACRONYM LIST 

ADMIRE  Advanced Data Mining and Integration Research for Europe 

Aladin   Sky atlas and data discovery tool 

AIDA   Astronomical Infrastructure for Data Access 

AJAX   Asynchronous Javascript And XML 

API   Application Programming Interface 

CDS   Centre de Données astronomiques de Strasbourg 

CNRS   Centre National de la Recherche Scientifique 

D#   Deliverable number 

DIG   Description Logics Implementation Group 

EC   European Commission 

Euro-VO  European Virtual Observatory 

EuroVO-AIDA  European Virtual Observatory Astronomical Infrastructure for Data 
Access (FP7 EC funded, “Scientific Digital Repositories”)  

FP#   Framework Programme number 

GWT    Google Web Toolkit 

INAF   Instituto Nazionale di Astrofisica 

iRODS   I Rule Oriented Data Systems 

IVOA   International Virtual Observatory Alliance 

JISC   Joint Information Systems Committee 

JRA   Joint Research Activity 

JSP   Java Server Pages 

NA   Networking Activity 

OAI   Open Archives Initiative 

OWL   Web Ontology Language 

PU   Public 

RDF   Resource Description Framework 
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RIA   Rich Internet Application 

SDSC San Diego Supercomputer Centre 

Servlet Java programming language objects that dynamically process 
requests and construct responses 

SIMBAD Set of Identification, Measurement and Bibliography for 
Astronomical Data 

SimPlay  Simbad disPlay 

SKUA   Semantics Knowledge Underpinning Astronomy 

SPARQL  Simple Protocol and RDF Query Language 

UEDIN   University of Edinburgh 

UK   United Kingdom 

VizieR   Database of astronomical catalogues and published tables 

VO or VObs  Virtual Observatory 

VO-TECH The European Virtual Observatory - VO Technology Centre (EC-
funded project, Infrastructure Design Study, 2005-2008) 

W3C   World Wide Web Consortium 

WP#   Work Package number 

XML   Extensible Mark-up Language 

 


