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The Astro-Wise  Information system 
  

From            to Wise technologies 
Data about data 
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All Current Paranal 
Instruments  4%  

Mark Neeser  
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Petabytes and beyond 



Peta -100 Peta 
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Big Data Data about  



The Universe 
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ESO public surveys 
‣ VST: 
‣ ATLAS 
‣ VPHAS+ 
‣ KiDS 
‣ VISTA: 
‣ VHS 
‣ VIKING 
‣ VIDEO 
‣ UltraVISTA 
‣ VIDEO 
‣ VVV 

Target  





       KiDS vs. other surveys 
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         Kids   - Future  
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www.astro-wise.org 



Astro-WISE information 
system– fully datacentric 

All data beyond pixel data is Metadata 
 

all pixel data  <–>data servers 
all Metadata <–> database          

         
compute clusters / GRIDs all I/O to db 

• all components scalable 
• all components EU distributed 
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AstroWise -> Wise 

• 64 bit identifyer 
• Terabytes of pointers 
• Extreme datalineage 

++ 
• Modeling 

dependencies 
• Distributed 
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Experimental Astronomy  
Volume 35 januari  2013 
Topical  issue on AstroWise 
19 papers 389 pages    



Central role db 
• All I/O via db  ; metadata; sources 
• Objects persistent in db 
•  data server access via global filename (key) in db 
• Security 
• (parallel)processing 
• Webservers 
• Synchronized real time National Nodes 
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VST - Virtual Survey Telescope 



TARGET diagram  
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Astro-Wise-tec april 2011 

Target processing: 
++ the make metaphor 

awe> targethot=HotPixelMap.get(date='2003-02-14', chip='A5382')  
 
The processing chain is 

 
ReadNoise <-- Bias <-- HotPixels 

 
 
 > class HotPixelMap(ProcessTarget):  
 > > def self.make() 

 
 > class ProcessTarget(): 
 > > def get(date, chip)  # if not exist/up-to-date then make() 
 > > def exist()              # does the target   exist?  
 > > def uptodate()        # is each dependency up to date? 
 
                                    Fully recursive 

 



10 Peta byte Target testbed 
with IBM           GPFS 

• Tiered storage system – 4 levels 
• Data about Big Data - GPFS 
• 400 Million files – big and small 
• Research collaboration -> Upgrades 

– Performance:  hardware, software, design  
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Quality view (a) 
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Quality view 
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Extreme data lineage  
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Most distant quasars in the universe 
KiDS QSO at z~5.8 in 5 months  

PhD 2012 Johnson Mwebaze / Venemans 

NTT/EFOSC2, 30jun12 

Ly-break+alpha 
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KiDS: first results 

7 high-z QSOs 
to date 
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Query-driven visualisation 
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Astro-WISE – LOFAR LTA 

 

IBM- Blue Gene/P 

5 Petabyte/year 
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MuseWise 
Jarle Brinchmann 
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ESO VLT 
 
IFS   24 IFUs 
 
100 Gb/night 



Euclid Archive System 
data centric approach 

vs Planck – see Anna Gregorio 
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Metadata 
 
Repository 
ESAC + RUG  
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summary 

 Big Data  
– Data centric approach  
– Data about data 

• Extreme data lineage -64 bit pointers for everything 
– distribution 
– 500 Million file systems  
– Terabytes of pointers in databases  

• Further R&D on 
– (distributed) visualisation 
– Visual analystics 
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