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Common Data Centre Infrastructure (CDCI) regroups ground-segment and science data centre activities 
for astronomy, cosmology and astroparticle physics projects.

CTA SKA (possibility)



Data analysis in the multi-messenger 
astronomy era

• Multi-messenger approach requires efficient 
combination of data from different telescopes 
and astronomical messenger detectors. 

• Long-term preservation of data analysis capability 
is essential

• This combination could be facilitated by 
availability of open access telescope data .....

..... and data analysis tools



Data analysis services

Data analysis of telescopes and astronomical messenger detectors 
could now be done on remotely via dedicated services accessible via
• Web interface (in a browser)
• Application Programming interface (API) from e.g. Jupyter notebooks



On a diffuse path …
Efficient and easy-to-
access exploitation of 
data is a common and 
recognized challenge



www.astro.unige.ch/cdci
Common Data Centre Infrastructure basic services

CDCI is developing a system for long-term preservation of data and data analysis tools for associated 
projects. The same system will also serve an “added value” multi-project data archive.
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Online Data Analysis (astrooda) interface for 
INTEGRAL and Polar

+ IBIS/ISGRI full analysis
+ POLAR gamma-ray burst detector

+INTEGRAL / JEM-X: 
+ INTEGRAL / SPI-ACS

---- currently in testing, will be released soon



Web interface for online data analysis:
– imaging
– spectra
– lightcurves

Offline Science Analysis (10.2 and 11.0) 
running in Docker containers deployable 
at CDCI “on-demand” 
Only 50 science windows for run (to be 
improved in future)

Online Data Analysis (astrooda) interface 



Imaging
• Possible to make images in one energy range
• Interactive imaging display



A central role for the catalog 
• Easy handling of source catalog.
• You can delete, add sources found from imaging
• You can load a catalog from a file.



Spectra and online fitting
• From the catalog, you get all spectra simultaneously at full 256 

channel resolution
• Fit individual spectra using Xspec and download files in fits format



Light curves
• From the catalog, you can create light curves with time bins 

larger than 10 seconds and display them individually
• Downloaded light curves in OGIP format



Reproducible and storable

• The system is built with internal cache to save 
intermediate products. 

• The second time you make the same query, results are 
almost instantaneous.

• Backend can be deployed virtually anywhere, because it is 
based on a scalable virtual cluster, which runs science 
windows in parallel.



Online Data Analysis (astrooda) interface potential

Online data analysis system will be used to foster “reproducible science”: 

• data analysis executable on-the-fly e.g. from  links in research 

publications 

• data analysis executable on-the-fly integrated through API into any user-

defined multi-instrument analysis workflows (e.g. Jupyter notebooks)

Container-based approach is suitable as technology of choice for long-term 

preservation of entire data analysis systems. 

Container-based data servers for online data analysis extensible to other 

projects ( GAIA, Euclid….) and for the multi-wavelength / multi-messenger 

post-processing of data from different telescopes (e.g. for the transient 

analysis) could be added at next development stages. 



Legacy online catalog of most
popular requests and transients…

• We aim at populating
dynamically a catalog of most
important online analyses for 
legacy.


