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Astro-WISE – Data federations
Distributed Information System handling surveys

since 2003  - it works

• KiDS DR1 2 3    - ESO - VST

• MUSE                - ESO - VLT

• Lofar - Astron

• -> Euclid - ESA                 Micado - ESO-ELT

• Glimps- AI Handwritten text – Lifelines DNA

• Target Holding

======== Data federations
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Credits: A. Szalay, T. Tyson
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The Datacentric approach
local networks and internet 

• 1-100 Tbyte – Pbytes

• DPU- Distributed Processing Unit

• Distributed Data server - files

• Data manage - database - metadata

User 
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AstroWise
living archives – data production

• Modeling dependencies

• 64 bit identifyer

• Terabytes of pointers

• Extreme datalineage ++

• Distributed-acces-proces-
calibrate- QC -analysis

• Distributed- KiDS etc

– 11 nodes - 260 users

– 2Pb, 45M file

– 10 Giga table entries
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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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Central role db

• All I/O via db ; metadata, source catalogues

• Objects persistent in db

• data server access via global filename (key) in db

• Security

• (parallel)processing

• Webservers

• Synchronized real time National Nodes



www.astro-wise.org



The universe as a spreadsheet
Target Diagram/Data lineage /backward chaining
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Re-processing view



ESO public surveys

VST:

‣ ATLAS

‣ VPHAS+

‣ KiDS

VISTA:

‣ VHS

‣ VIKING

‣ VIDEO

‣ UltraVISTA

‣ VIDEO

‣ VVV



KiDS: data quality
KIDS_129.0_-0.5

r

e = 0.04

PSF stable over FOV



KiDS data releases produced by Astro-WISE

3 Public Releases, via ESO

#tiles #sq.deg. #sources #files #Tbyte Reference

ESO-DR1 completed tiles < 1 Oct 2012 50 56 5.7E6 800 0.7 de Jong+15 A&A 
582,62

ESO-DR2 completed tiles < 1oct13 98 110 1.1E7 1568 1.4 de Jong+15 A&A 
582,62

ESO-DR3 completed tiles ⪅ 1Oct15 292 328 3.3E7 4672 3.6 de Jong+16, in prep

TOTAL Oct11-Oct15 440 495 50 M 7040 5.7

Plus 5 Internal Releases, KiDS consortium-only

Survey products public releases

● single exposures + coadds
● weights, auto + manual masks
● single- and multi-band catalogs
● aperture and PSF homogenized
● basic star/galaxy parameters
● photometric redshifts
● quality parameters!

Consortium internally has released more auxiliary
products: KiDS+VIKING 9-band photometry, galaxy
morphometry, group catalogs, shear maps, ...

Released through 3 portals: Astro-WISE, ESO archive and KiDS

website.

http://wiki.astro-wise.org/projects:kids:data_deliveries:kids-eso-dr1:releasenotes
http://wiki.astro-wise.org/projects:kids:data_deliveries:kids-eso-dr2:releasenotes
http://kids.strw.leidenuniv.nl/DR3/index.php






MuseWISE
ESO VLT

IFS   24 IFU

100 Gb/night





MUSE

1’ x 1’

HDF-S

Ly-a

Wisotzki
et al
2016



GLIMPS - Visualization of decision trees  
Orange   -Interactive  

Pet scans

Data lineage

SAMP



National Archive
1000 M files



LoWISE – LOFAR LTA

5 Petabyte/year

SARA-Amsterdam

Julich EoR -lineage



KiDS -> Euclid
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Distributed communities
acces-proces-calibrate-analyse

publish
Euclid:

o 1300 registered members and growing
o 800 researchers

o 130 laboratories/departments

o 13 European countries contributing: Austria, 

Denmark, France, Finland, Germany, Italy, 

Netherlands, Norway, Spain,Switzerland, Portugal, 

Romania, UK    +  USA IPAC

o NASA/US: provides the IR detectors.



Image courtesy of ESA

Euclid

ESA 

Due for launch in 2020

Euclid Archive System (EAS) is

data centric information system 
with many of the WISE concepts

EAS prototype uses Astro-WISE 
code to provide a functional system 
for development

EAS prototype hosted in the Euclid 
SDC-NL in Groningen



Weak gravitational lensing as probe of dark matter

KiDS:        < 100 106  redshifts

EUCLID:       1.5 109 redshifts

Every galaxy has its own 4 PSFs

QC- bias – re-processing



EAS Design 

Data Processing System
(EAS-DPS) 

Science Archive System
(EAS-SAS)

Distributed Storage System
(EAS-DSS) 

Integral part of SGS  

Euclid Common Data 
Model 

Consortium Services

Part of ESA archives  

Science Exploration 
Data Model

Scientific Exploitation  
Services

Distributed storage system - storage nodes in each SDC and SOC   
File storage with additional interfaces for Euclid services (cut-out, visualization)   
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Data federations
= Focus on projects – disciplines – domains

• Standards -Project management – Sociology – Security

• Acces layers

– zoo of hardware /  hardware operations

• datacentric

• full reproducibility – lineage

• QC – re-processing    

 Conversion from Data Model to database schema    

 Astro-WISE  - Python-classes

 MUSE   - XML

 Euclid - XSD -classes- XML-objects


