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Data Activities in 
Astronomy

• Features of the astronomy data landscape
– Multi-wavelength datasets are increasingly important scientifically
– More large, homogeneous survey datasets are being produced
– Open data policies

• With pre-defined proprietary periods
– Good IT infrastructure
– Standards for data interoperability

• Common file formats
• Virtual Observatory project

– Immersed in a world of remarkable technical capabilities



The Data Benchmark

• Since 1990, the Hubble Space 
Telescope Science Archive has 
set the standard
– Mandated by NASA, 

supported by ESA and CSA
– Public data policy
– Accessibility
– Processed products

• In 2005, the papers based on 
archival data exceeded PI 
papers
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The Data Benchmark
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International Virtual 
Observatory Alliance



Activities of a Data 
Centre

• Data curation (paraphrased from Wikipedia)
– The process of identification and 

organisation of objects in a collection in 
order to further knowledge. Includes 
verification and additions to the existing 
metadata for objects. The process of 
examining, testing and selecting metadata 
to go in a collection database.
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• Activities
– Data transfer and ingestion
– Data modelling and characterisation
– Data processing
– Data discovery
– Data distribution
– Data preservation



Canadian Astronomy 
Data Centre

• Created in 1986 following a 
CASCA resolution in 1985
– Original mandate: to serve 

Hubble Space Telescope data
– Original name: the Canadian 

Space Astronomy Data Centre 
• Supported in part by the Canadian 

Space Agency since mid ‘90s
• Now a national facility serving 

many of Canada’s major 
telescopes



Canadian Astronomy 
Data Centre

• Heterogeneous 
collection:
– multiple missions 

and facilities
– multiple 

wavelengths
• Pointed and survey 

observations
• Many different 

archive data models

HST FUSE

CFHT Gemini N

MOST

JCMT

Gemini S

CGPS MACHO



Growth in CADC 
Collections

• In 2007: > 80TB
• 8 major sources of data
• Network transfer only
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Current Collection
2008-01-11

• Two compressed copies on disk at HIA
• One compressed copy on tape at UVic

Archive Number of Files Number of GB
BLAST
CFHT
DSS
FUSE
GEMINI
GPS
HST
IRIS
JCMT
MACHO
MOST

19 1
1,946,588 174,950
7,268,759 952
3,433,858 2,709
1,689,389 5,676

2,074 80
12,785,565 59,314

1,720 2
740,652 1,364

2,066,319 15,230
327 11

Total 29,964,423 260,486



Activities –
 Data Processing

• Data processing
– Removing instrument 

and telescope signatures
– Combining multiple 

images
– Useable science 

products
– Processing close to the 

data

• Examples:
– HST WFPC2
– HST ACS
– CFHT Megacam
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Activities –
 Data Distribution

• Data distribution
– Select and download
– Direct programmatic 

access
– Asynchronous retrieval
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Activities –
 Data Distribution

• Data distribution
– Select and download
– Direct programmatic 

access
– Asynchronous retrieval

Retrieve an HST ACS drizzle image
curl -g -o J8OZ02010_DRZ.fits.gz http://www.cadc.hia.nrc.gc.ca/
anonProxy/getData?archive=HST&file_id=J8OZ02010_DRZ

Retrieve extension 10 of a proprietary CFHT12K image
curl -g -u username:password -o 687344o_10.fits.gz http://
www.cadc.hia.nrc.gc.ca/authProxy/getData?
archive=CFHT&file_id=687344o&cutout=[10] 



CADC Data 
Distribution
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• In 2007: > 1 million files, > 58 TB
• Provided data and services to > 2500 distinct hosts worldwide
• Network distribution only



CADC Data Flows

Users in 87 countries



International Virtual 
Observatory Alliance

• Mission: To facilitate the 
international coordination 
and collaboration … to 
enable the international 
utilization of astronomical 
archives as an integrated 
and interoperating virtual 
observatory.

• Formed in 2002

• A culture of data sharing



International Virtual 
Observatory Alliance

• Developing:
– Data models
– Data query and access 

protocols
– Service discovery
– Tools

• Data centres bear the 
cost of implementation

• Benefit from world-wide 
development efforts



VO Tools



VO Tools

http://www.cadc.hia.nrc.gc.ca

http://www.cadc.hia.nrc.gc.ca/cvo/
Octet









Lessons Learned

• Archives are not just a technological 
exercise:
 they are science projects!

• Multidisciplinary team necessary
• Enable the user to find relevant data
• Well described reliable data
• Good interfaces with data providers
• Good interfaces with user 

communities
• End-to-end data management is 

part of the whole mission design
– retro-fitting is not fun!



Managing Change

• Change is driven by ...
– Data providers (telescopes)
– User community
– Funding agencies

• and by ...
– Enabling technologies
– Virtual Observatory 



The Changing Role…
 Data Providers

• More services
– Data distribution
– Processing
– Data management

• Quality of service
– 24x7 availability
– Robust infrastructure
– Fail-over systems



The Changing Role… 
 User Community

• Improved access
– Anonymous access to public data
– Authenticated access to 

proprietary data
– Direct programmatic access
– An extension of the user’s 

storage
– User defined processing

• Quality of service
– 24x7 availability
– Robust infrastructure
– Fail-over systems

• Community projects



Challenges

• The evolving data centre role
• The Virtual Observatory
• Continuous improvement of 

services to the user community
• Promotion and training
• Maintaining and fostering 

international collaborations
• Technology
• New missions (e.g. JWST, 

UVIT, ...)
• Knowledge retention
• The “last network mile”
• Funding agencies



www.cadc.hia.nrc.gc.ca


