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ARTEMIX  ALMA REMOTE MINING EXPERIMENT

Goals
(i) Search by products not by instrumental configuration 
(ii) Provide trans-project queries (ie famous sources) 
(iii) Have a rapid idea of the data content (fits files)

Means
(i)  ALMA observing configuration previews (meta-data) 
(ii)  ALMA cube previews (science products QA2)



Context (1)

(i) To stand just beyond what is provided by the ALMA Observatory 
Science Archive (not delivering data, not providing material for data 
reduction). —> Redirection to the ALMA Science Archive 

(ii) To use public meta-data and public fits data cubes 

(iii) Not to redo what already exist in the ASA (ie rapid metadata query 
by multi-filters) 

ARTEMIX



 —> To Provide a pilot study of remotely operated tools for quick 
look visualisations (regular discussions with F. Stoer, ie new ASA 
interface) 

—> Not developed in ESO coding standards, but with selected new 
techno i.e. Serveur HTTP:NodeJS, Database:MongoDB; FITS 
server:python… 

—> Developed at the Paris Observatory, LERMA, in the framework of 
the French AA-ANO3 duties coordinated by the OASU (OASU, Obs. 
Paris, OSUG, IRAM)

Context (2)
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New ALMA 
query 

interface 

Not yet the 
default one

ARTEMIX 
interface



Other similar software tools 
• A powerful server-side visualization tool (PI: Erik Rosolowsky) which allows 

users to browse and manipulate the very large ALMA data cubes without 
having to download them to disk first : CARTA (Cube Analysis and 
Rendering Tool for Astronomy) 

• Japanese Virtual Observatory (JVO) science-ready ALMA images (JVO 
portal (http://jvo.nao.ac.jp/index-e.html)  

—> Use different implementations, different heuristics. New field but large 
potential of remote (cloud-based) data inspection. Testbed for new methods. 
Room for several experiments

Context (3)
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—> Display the frequency range observed (basebands) for all the projects that 
correspond to a given region of interest 
—> Display the region of interest into AladinLite (help getting velocity / redshift if 
searched by sesame-name) 
—> Display a table of the header keywords for all fits files that correspond to this 
region of interest (different Project codes, different FoV…) 
—> Display a table with all the metadata for these projects (resolution, t_obs..) 

Goal : quick visual inspection of what has been observed .vs. what has been 
imaged. Provide a link to the data cube (or 2D) 

—> On click in the table : overlay the frequency slice that has been imaged 
(metadata vs fits header), overlay the FoV (fits header box) 
—> Link to ADS for publication check 
—> Link to ESO/NRAO ALMA archive for data retrieval 

—> Addition of spectral line from JPL / CDMS via VAMDC + Filters 

1- Region of Interest
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1- Region of Interest
Sesame-resolver

AladinLite viewer

JPL / CDMS databases

Observed (metadata) vs  Imaged (FITS)

Filters



2- Quick Look Viewer
—> Display the data cube (2 images, 2 spectra) : 1 channel map, 1 moment map, 
1 spectra extracted from a pixel, 1 spectra extracted from a spatial region (square). 
Interactive and self-consistent 
—> Based on GILDAS Mapping « go view ». Same functionalities implemented 
(frequency selection, region selection, integrated flux computation) 
—> Link to the detailed fits header 
—> New viewer implementation (faster) based on OpenLayers / Highcharts 
—> Interoperabilty

Goal : give a quick look preview of the data cube content 
  

• Sometimes (oldest data) the x-axis reference frame varies (LSR, HELIO, 
BARY…). No computation done apart Freq —> Vel and Vel —> Freq in the 
same frame. 

• Only slices have been extracted (not always the best cut-out or spectral 
resolution). No re-calibration applied (PI are encouraged to retrieve the ALMA 
raw data and use the standard pipeline)
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2- Quick Look Viewer
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http://artemix.obspm.fr/fits/visit/?relFITSFilePath=//2017/2017.1.01053.S/science_goal.uid___A001_X1288_Xf91/group.uid___A001_X1288_Xf92/member.uid___A001_X1288_Xf93/product/member.uid___A001_X1288_Xf93.HH_212_sci.spw18.cube.I.pbcor.fits

http://artemix.obspm.fr/fits/visit/?relFITSFilePath=//2017/2017.1.01053.S/science_goal.uid___A001_X1288_Xf91/group.uid___A001_X1288_Xf92/member.uid___A001_X1288_Xf93/product/member.uid___A001_X1288_Xf93.HH_212_sci.spw18.cube.I.pbcor.fits


2- Quick Look Viewer
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http://artemix.obspm.fr/fits/visit/?relFITSFilePath=//2017/2017.1.01053.S/science_goal.uid___A001_X1288_Xf91/group.uid___A001_X1288_Xf92/member.uid___A001_X1288_Xf93/product/member.uid___A001_X1288_Xf93.HH_212_sci.spw18.cube.I.pbcor.fits

Optimized for large datasets (> 10Gb) 
(fast load + pan and zoom) 

Use of server-side RAM memory 
Use of server CPUs 

http://artemix.obspm.fr/fits/visit/?relFITSFilePath=//2017/2017.1.01053.S/science_goal.uid___A001_X1288_Xf91/group.uid___A001_X1288_Xf92/member.uid___A001_X1288_Xf93/product/member.uid___A001_X1288_Xf93.HH_212_sci.spw18.cube.I.pbcor.fits
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QL Viewer Interop

• Export spectra / Images in dedicated external software 
• Immediate use on Desktop for further analysis



Conclusions (1)

1. Service on-line http://artemix.obspm.fr —> Remote Quick-Look access to 
science data products  

2. New features : Faster viewer based on Open Layers, interoperability via SAMP 
for spectra AND images. Access to molecular databases via VAMDC. Overlay 
expected line frequencies 

Proof of Concept done. Bottle-neck : size of the FITS-archive: to host a full copy not 
possible. Other possibilities (i) download FITS on-demand (ii) get the viewer closer to 
a complete copy of the scientific data (FITS).  

More information : get in touch with artemix.lerma@obspm.fr (P. Salomé, M. Caillat, N. Moreau, Y-A, Ba).

ARTEMIX
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Local Archive

1. Completed up to 2016 (Full science data base in local) 

2. From 2017 and later : local copy of files < 2 Gb (more than 96% of the # of file but 
about 15% of the total size (scaled on 2016).
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Perspectives

—> We have developed a Standalone version of the viewer : Yafits. Inside a 
Docker : simplified the installation procedure. Deploy the Docker image + specify 
path to FITS + run. 

More information : get in touch with artemix.lerma@obspm.fr (P. Salomé, M. Caillat, N. Moreau, Y-A, Ba).

ARTEMIX
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YAFITS 

—> Talk by Nicolas Moreau (http://www.france-ov.org/twiki/bin/view/
JOURNEESSpecifiques/SemiHackAThon6)

Architecture, Technical aspects, Development environment,  Install

• Deployed inside Docker - No dependences - Easy configuration (PATH)

• Uses external libraries : Highcharts (spectra) and Openlayers (Images)

• Same as included in ARTEMIX but just need a file-system with FITS file

• Designed for radio-astronomy datacubes (takes into account beam-sizes)

• Tested with MUSE, SITELLE, ALMA, NOEMA data 

• Discussions with IRAM to deliver the package to the Observatory

http://www.france-ov.org/twiki/bin/view/JOURNEESSpecifiques/SemiHackAThon6
http://www.france-ov.org/twiki/bin/view/JOURNEESSpecifiques/SemiHackAThon6


YAFITS 
Effort to have a fluid interactivity for large images (2048 x 2048) and large 

spectra (120 000 channels) once loaded in memory (like locally)

3750 x 3750 x 100
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128 x 128 x 120 709
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YAFITS 

• Monitoring • 3D / experimental



1. Service on-line. Latest stable version 2018 http://artemix.obspm.fr —> Remote Quick-Look access 
to ALMA science data products. Next : full archive access (on-demand download). 

2. New features : Faster viewer based on Open Layers, interoperability via SAMP for spectra AND 
images. Access to molecular databases via VAMDC. Overlay expected line frequencies 

Developed a Standalone version of the viewer : Yafits. Running inside Docker : simplified the 
installation procedure. No dependencies.

Pilot tools and prototypes

• Regular discussions with ESO (ALMA Scientific Archive) - F. Stoer.  
• Design of the spectral viewer prototyped in Artemix now on ESO website 

• Regular discussion with IRAM - several meetings 
• Interest for the remote viewer (standalone). Discussions on-going

• Contact with instrument coordinators (SITELLE, NIKA2) 

Posters ADASS 2016, 2019. Talks at ALMA-ARC-nodes meetings. Visits IRAM, CDS/Strasbourg, collaboration 
with M. Araya Univ. Chile (Machine Learning). Next : less technical talks, target scientific attendance (tools 
now ready enough). Next : Data Mining tools on the database, into Yafits, link with MINERVA  

Summary - Artemix / Yafits

http://artemix.obspm.fr


Thank you !


