
  

The  Addit ional  Representa t ive
Images  for Legacy (AR I - L )

Deve lopment  Project
P I :  M .  M a s s a r d i  



  

...the ALMA Science Archive will become the primary source for 
an increasing number of publications. The ability to efficiently 
mine the archive contents is therefore vital for the community 
and ALMA’s future...

Mining efficiency affects the science exploitation efficiency 

T H E  A L M A  S c i e n c e  A r c h i v e  I N  t h e  A L M A  2 0 3 0  r o a d m a p



  

T H E  A L M A  S c i e n c e  A r c h i v e  S T A T I S T I C S



  

T H E  C u r r e n t  s t a t u s  o f  t h e  A L M A  S c i e n c e  A r c h i v e  f r o m  a  m i n e r  p e r s p e c t i v e  

- more than 1800 project observed 
and archived in Cycle 0-4

- data are already calibrated
- not all the possibilities have been exploited
- archive will keep growing

- dataset are huge (>100GB in some cases)
- images available are made for QA2
     = incomplete (<10 % in Cy 0-4, 

better in later cycles, thanks to pipeline)
       = inhomogeneous
       = not easily comparable
- to understand scripts user needs interferometry

induction/skill (luckily there are the ARC nodes)
- to run scripts CASA is needed ( old versions …)
- archive development and new visualization tools (CARTA, VO; KAFE…) need images

BUT

THE ASA IS A GOLD MINE



  

Statistical analysis requiring many datasets
are impossibly time comsuming
(see the timeline of J0635-7516, calibrator
In hundreds of projects)

Images in the archive are incomplete and 
Not representative of the data content
(see the comparison of published and 
archived spectra for a pre-stellar object)

 
(Massardi et al. 2019 - ALMAmemo 614)

S C I E N T I F I C  E X P L O I T A T I O N  O F  T H E  A S A  



  

T H E  A S A  T O O L S  n e e d  i m a g e s :  A S A  D E V E L O P M E N T S  A N D  I N T E R F A C E S  



  

T H E  A S A  T O O L S  n e e d  i m a g e s :  J V O



  

T H E  A S A  T O O L S  n e e d  i m a g e s :  k a f e  &  i m a g e  a n a l y s i s  t o o l s

(Burkutean et al. 2018
See Burkutean’s talk)



  

The ARI-L  images will:

- constitute a complete set of imaging products highly relevant for all science-cases 
and enhance the possibilities of exploitation of archival data

- facilitate the archive access and the data usage for science purposes also to 
non-expert data-miners, 

- provide a homogeneous view of all data to compare datasets and to do a more 
conscious download selection, 

- allow to more profitably link the archive to several tools of visualization and analysis 
(e.g. VO, CARTA, ADMIT, KAFE, ...),

- allow to generate previews similar to those planned for the following cycles.

The “Additional Representative Images for Legacy (ARI-L) in the ASA” 
project will produce and ingest into the ASA a set of additional image 
products representative of the whole data content for more than 70% of 
the observing projects in cycles 2-4 that can be processed through the 
ALMA Imaging Pipeline, to complement the QA2-generated images.
In addition calibrated MS of the processed dataset will be released too. 

T H E  A R I - L  D E V E L O P M E N T  P R O J E C T  



  

T H E  A R I - L  D E V E L O P M E N T  P R O J E C T  :  A  f e w  N U M B E R S  

Cycle         2         3         4 Total

MOUSs   1085  1719  672   3476

Total raw data size [TB] 22  66   50    138

Median size per MOUS [GB] 11.2    16.8    20.3   14.7

3 yrs (Kick-off Meeting on the 7th of June)

Collaboration including: INAF-IRA-It ARC, IA2,
JBCA-UMAN-UK ARC,
ESO

Cy 2-3-4, excluding TP, VLBI, Solar,Polarization, QA3 for mosaicking issue



  

The ARI study: action items and open questionsT H E  A R I - L  D E V E L O P M E N T  P R O J E C T  :  w o r k f l o w  

The ARI-L processing will be run at ESO and at the IT-ARC site 

A QA  procedure will certify the products before ingesting them into the ASA.
 

small

big



  

T H E  A R I - L  D E V E L O P M E N T  P R O J E C T  :  Q U A L I T Y  A S S U R A N C E

3-levels QA:
- check that the ARI-L code run was performed correctly
- perform a weblog review of the imaging pipeline products
- extract the portion of the data corresponding to what is available 

as QA2 products, smooth them to the same resolutions and 
compare rms, fluxes and dynamic ranges

. 



  

The ARI-L products will not modify the current deliverables, but will be 
included as “externally contributed products”. The project will produce a 
cube and a continuum image for each source (including continuum images 
for calibrators) for at least 70% of the 3476 MOUS in cycle 2-4.  

T H E  A R I - L  D e v e l o p m e n t  p r o j e c t  :  p r o d u c t s  i n  t h e  A S A



  

T H E  A R I - L  D e v e l o p m e n t  p r o j e c t  :  t i m e l i n e

7th of June 2019 – kick-off

Dec 2019 – First 100 MOUs delivered, documentation published 

June 2019 – 2022 Processing 

Products will be added to the archive soon after quality assessment.

A website  is under construction and will report the status of the project: STAY TUNED!!!!
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