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STORY LINES

- processing/archiving/distribution:
- AstroWISE- KiDs - Ou-Ext — Euclid

- data validation:
- lineage - OU-Ext - Euclid- Facts and Fakes

Sequence of hypes:
GRID - Big Data - Machine learning -> data validation
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ETEys Astro-WISE — Data federations
Distributed Information Systems - handling surveys .

E» since 2003 - it works

OmegaCEN@Kapteyn datacenter ~1s5-20 fte

KiDS - ESO - OmegaCAM@VST
OmegaCEN MUSE - ESO - VLT
Lofar - LTA - Astron
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WRSE all published

Manuals & tutorials
Target Consortium
Experimental Astronomy - Vol. 35, 2013
All papers are online
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Data federations and its applications
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The Universe as a spreadsheet

Links as workhorse RO News 2006
|n data federatIOnS AstroWISE Chaining to the Universe

ADASS XV| ASP Conference Series,

15-18 October 2006 in Tucson, Arizona, USA.

* Distributed Information Systems

— Users, computers, storage
* Processing and Quality control
 Reproducable (re-processing)

2018: Open Science - FAIR principles
Findable Accessable Interoperable Reproducable



Z
O
l_
<
=
o4
O
LL
<
>_
o
m
)
o

The universe as a spreadsheet

Target Diagram/Data lineage /backward chaining
++ programming - dependencies
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Getting Started
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Specify Target

Specify a period and click show. For the selected period all available
observations will be shown in the above view. Each block corresponds to
one or a set of observations with a specific filter or observing block. Click on
a block to get an overview of the possible targets. You can also use the
extended query form.
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Euclia

~ "ESA - launch in May 2021
Euclid Archive System (EAS)
- .data centric information system

"man'y of the WISE concepts

prototype uses Astro-WISE

db Hosted in the Euclid SDC-NL
|n Gronmgen




Weak gravitational lensing as probe of dark matter
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KiDS: < 100 10° redshifts
EUCLID: 1.5 10° redshifts - phot- z
Ground based data — OU-Ext
Every galaxy has its own 4 PSFs
QC- bias — re-processing
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Trends in Optical Astronomy Survey Data
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Trends in Optical Astronomy Survey Data
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Euclid:

O

O
O
O

1500 registered members and growing
200 laboratories/departments

16 countries contributing
NASA/US: provides the IR detectors.



Euclid Archive system - EAS - lay out

EAS-DPS EAS-SAS

EAS-DSS

SOC SDC-FR SDC-ES

Computing Computing Computing
facilities facilities facilities

Data files Data files Data files
storage storage storage

SDC-NL SDC-DE SDC-UK

Computing Computing Computing
facilities facilities facilities

Data files Data files Data files
storage storage storage

SDC-IT SDC-FR SDC-FI

Computing Computing Computing
facilities facilities facilities

Data files Data files Data files
storage storage storage




Data Processing System Science Archiv
‘l' System

Euclid .
data Euclid Data
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DSS
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Storage nodeg
Storage node
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Euclid-EXT: massive pixel volumes - distributed archives

CADC: CFIS SDC-NL: KIDS SDC-DE: DES

SDC-FR:LSST

IfA: Pan-STARRS
CEFCA: JEDIS

~6E5 EXPOSURES RAW DATA (TBYTE)

B Euclid, 219 ~ ™ DES, 156

B JEDIS, 31.2

B LSST-Euclid,
2152



From KiDS to Euclid-EXT

Trends in Optical Astr

1e+10

—&— CCD pixels total
CCD survey galaxies / year

1e+9 ®
O transistors / CPU

1e+8 v Photographic survey

1e+7
1e+6
1e+5
1e+4

1e+3
1960 1970 1980 1990 2000 2010

Euclidization
Changing reference systems
Astrometry- photometry

S
o
S
o
g
@
[a]

360 ° 330° 2 = 180° 150°
R.A. (2000)

Ground-based coverage of the Euclid Wide Survey, without LSST (origin/bands/overlap)
Euclid exclusion zone : 26,000 deg.? [galactic+ecliptic planes] [ DES-griz: 4,500 deg.?
Euclid Wide Survey : 15,000 deg.? [with E(B-V)<0.08] [ CFIS—ur + JEDIS—g + Pan—STARRS—iz : 4,800 deg.?

L— 2 KiDS+VIKING : ugriz EXT development




Target diagram ( ++ dependencies) for OU-EXT — Euclid external data - stage 2-
dynamic Euclidization

Stage 1 pipeline

Sourcelists
explD,SID,xy,ADU,radec;,;:

AssociatelLists

MasterStarTable
(ID,radec,motion,SED,variability)

AstromSolutions PhotomSolutions
explD,astromparams explD,photomparams

Stage 1: instrument detrefding = pixel processing

Stage 2: photom/astrom calibration = table handling

*  built-in dynamical reference system: table CalibratedSourcelists

data-lineage,

« QC, re-processing



Beyond Big Data

 QC and re-processing — Kids Euclid FAIR
* OU EXT > Billion — dynamic tables

All techniques go back to the source
Scientists and journalists- > Fact and Fakes
Structured data and unstructured data
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Media scanner Extreme Data lineage
Focus on domains

ML Lineage builder
ML creates links (per se)

multiple links/joins ML lineage builder
_
Extreme Data lineage

Import results ML lineage huilder

AWE database ML checker

ML Checker
New component — optional
Close the EDL — ML loop

N o aoaon




conclusions

Next level is all about Data validation

e check ML

* QC

e systematics in data sets

e OU-ext dynamic Euclidization

e unstructured data: ML + lineage
Almost all about going back to the source

Facts and Fakes



