
LIneA: astronomical data 
access interfaces and 
products



Ricardo Ogando
I work at Observatório Nacional and 
Laboratório Interinstitucional de e-Astronomia (LIneA)
You can find me at  @thespacelink or 
ogando@linea.gov.br (see also Luiz Nicolaci da Costa at 
Ciberinfraestructura para la Ciencia)
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http://twitter.com/thespacelink
mailto:ogando@linea.gov.br
https://eventos.redclara.net/indico/event/917/


3

LIneA team

Multidisciplinary team spread 
over different parts of Brazil



Astronomy compels the soul to 
look upwards and leads us from 
this world to another - Plato. 
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Astronomical data access

◇ Observations
◇ ~One year proprietary period
◇ Static data access interfaces

○ Raw products
○ Advanced products: article results, 

tables…
◇ CADC, CDS, IPAC
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Sloan Digital Sky Survey
The most detailed three-dimensional 
maps of the Universe ever made
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http://skyserver.sdss.org/dr14/en/tools/quicklook/summary.aspx? 

http://skyserver.sdss.org/dr14/en/tools/quicklook/summary.aspx
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Gray’s law
20 queries!

http://skyserver.linea.gov.br/dr14/en/home.aspx 

http://skyserver.linea.gov.br/dr14/en/home.aspx


SDSS high impact: papers
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SDSS high impact: citations
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SDSS high impact: areas



Universe expansion is accelerated
● Dark Energy (1998)
● Stage 1: Discovery
● Stage 2: Ongoing (SDSS) (10M sources)
● Stage 3: Dark Energy Survey (DES) 

2013-2018 (100M sources)
● Stage 4:

○ Large Synoptic Survey Telescope (LSST) 2021-2031 
(1B sources)
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We have to do better at producing 
tools to support the whole research 
cycle — from data capture and 
data curation to data analysis and 
data visualization. - Jim Gray, 2007
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LIneA interfaces and products
Science Portals
Interface for scientific 
analysis in Rio de 
Janeiro, Brazil

Quick Reduce
Quality control of 
DECam images on CTIO, 
Chile

Data Release Interface
Interactive maps and 
catalog query for DES 
data release at NCSA, 
USA

Quick Look Framework
Quality control of DESI 
15k spectra/exposure  
on Kitt Peak, USA
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Science Portals
● Interface to cluster nodes

○ Powered by TurboGears
○ Home-made orchestration + 

condor
○ XML workflows 
○ XML product logs

● Provenance: data and 
configuration

● Dashboard process management
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Science Portals
● End to end process

○ Maps of observational properties
○ Star/Galaxy classification
○ Photometric redshifts (Gschwend et al. 

2018)
● Value-added catalogs (Fausti Neto et al. 2018)
● Query builder 
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https://www.sciencedirect.com/science/article/pii/S2213133717300975?via%3Dihub


Science Portals
● Value-added catalogs feed several scientific 

pipelines
● Ex. cluster finding
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Quick Reduce (QR) 
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● Quickly reduce and 
assess DECam images

● Typical exposure time of 
90 s

● Millions of CCDs 
processed throughout 
almost 6 years of 
operation



Quick Reduce (QR) 
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Custom 
python data 
reduction 
module



Quick Reduce (QR) 
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Image Quality Time series 



Quick Look Framework (QLF) 

235,000 fibers → 15,000 spectra



Quick Look Framework (QLF) 
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Quick Look Framework (QLF) 

25React interface+ SMU QL software



Quick Look Framework (QLF) 
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Bokeh for interactive drill-down plots
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New Science Server @ NCSA*

New technologies:

● Python 3
● Django
● ExtJS 6
● Aladin
● VisiOmatic

DES first public data 
release

https://desportal2.cosmology.illinois.edu/dri/apps/home/ 

https://desportal2.cosmology.illinois.edu/dri/apps/home/
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Sky Viewer
DES images exploration and validation
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Sky Viewer
DES images exploration and validation
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Online image visualization
Image comparison
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Online image visualization
Catalog overlay
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User query
Query DES database



ANY QUESTIONS?
You can find me at  @thespacelink
ogando@linea.gov.br 
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mailto:ogando@linea.gov.br

