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Research in astronomy today
is based on:

• Telescopes and their instrument
• spatial or ground based
• covering the whole range of the

electromagnetic spectrum
• Data reduction or data analysis

softwares
• depending on the instrument

• Data archives
• Preserve, maintain and add value to

the data
• Theory, models and numerical

simulations, laboratory
experiments

• Journals -> publications



Evolution of astronomy

• Multi-λ astronomy
– Combine data with different

types, different formats…
– Different data archives,

different data access
– Different data analysis

softwares, different
techniques



Evolution of astronomy

• More and more resolution



• Large surveys, deep fields

Evolution of astronomy



• Avalanche of data quantity!

Evolution of astronomy



Data avalanche
• Very large surveys:100 million of sources, less than 3000

sources per night ⇒ > 100 nights to identify them

• Very large data collections: dowloading and analysing the
data on personnal computers becomes problematic, or
even impossible. For example: to download the data from
the Sloan Digital Sky Survey (SDSS) DR6 :
 images (10 Terabytes) ⇒ ~ 3 months at 10 Mbps
 catalogues (2 Terabytes) ⇒ ~ 3 weeks
 On DVDs ⇒ you will need ~ 2100 of them

• How do you do data analysis?? (similar sizes for
MACHO, 2MASS …)



astronomy & computer science
• Long term relationship

– 1937: collaboration IBM &
Columbia university  to compute 40
000 stellar locations (YALE
catalog)

– 1988: first TCP/IP transatlantic
connection for the 20th UAI
congress to access Simbad (CDS)

• No commercial value of the data
– Free, open access
– Simplifies collaborations, data

exchange…
• Data volume always at the limit

of the technology Publications of the Astronomical Society of
the Pacific,
Vol. 49, No. 291, p.249



Observatories

Outreach
Products

Calibrations

Raw
 Data

Processed
 Data

Instruments

Data
 Headers

Telescope
control

Logs

Publications

Papers

Tables
Figures

Analysis
Data

 Products

Catalogues

Software

Computing

Courtesy of P. Quinn



So, what is the « Virtual
Observatory »?



The Virtual Observatory
• Web: all documents on a personnal computer
• VO: all astronomical data bases on a personnal computer
• VO ⇒ democratisation of astronomy!

• What the VO is not:
• A centralized data base that contains all astronomical data
• A monolithic software
• A peer-to-peer system

• All this requires that the different parties speak the same
language ⇒ VO standards VO and protocols are defined
and adopted by the IVOA (International Virtual Observatory
Alliance) that includes 16 projects across the world

• But the OV layer remains transparent to the users
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The Virtual Observatory

•  The Virtual Observatory (VO) is an inovating and
evolving system, that enables astronomers to:
 Benefit from the ever increasing quantity of

astronomical data
 Query multiple data centers in a transparent

way and to take the best out of astronomical
data

 Remotely compute and perform data analysis
 Triger new science



The Virtual Observatory
• Astronomers questions the VO can

answer:
– Are there data that…
– Where can I find data/tools that…
– What is the format of…
– What is the content of…
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Ok, but what is it really?
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Data Centers

• The essential bricks of the VO
• Data centers in the VO can be very

different, including very small teams
• Archives data, services with added

value, development of softwares,…
• Keywords: user services, quality,

durability
• In Strasbourg:



VO core: Standards!
• Protocols to:

– Access images, access spectra, access tables
– Exchange messages between applications

• Standard data formats
– VOTable, FITS
– UCDs (Unified Content Descriptors)

• Data models & meta-data
– Describe the data

• Instrument used, wavelength, epoch, …

– What makes this dataset different from others?



Services

• Registry: The
yellow pages of
the VO
– Who is hosting

data right now?
– Are they

available?
– Which URL

should I use?



Tools
• Query, explore, visualize data
• Selection tools
• Estimate how usefull the data is for your science with

simple analysis functionalities
• Aladin: one of the VO portals



Standards and interoperability
• Interaction between tools as if one single tool

SAMP



And now, let us show you how
it works!


