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Archival database structure in the Big Data era

* How do we connect previous results with data archives ?

* What kind of data products do we need “?

* How do we present the data products, given the immense
data volume expected in the years to come?
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Archival database structure in the Big Data era

* How do we connect previous results with data archives ?



TOAST: Telescope Observational ' The TOAST project
Archive Sample Tool

Burkutean in prep.
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TOAST: Telescope Observational < The TOAST project

Archive Sample Tool

1.GAL.ALLSMOG _Cicone 2017
2.GAL.Arp_1987

3.GAL.CALIFA Bolatto 2017
4.GAL.DustPedia_Clark 2018
5.GAL.ENACS

6.GAL.GBT H1 spiral Masters 2014 high SNR
7.GAL.GLASS vulcani 2016
B.GAL.GOALS
9.GAL.Gruppioni_2016
10.GAL.Halpha_gal_Moss_2005
11.GAL.Halpha in H2 spiral
12.GAL.Heracles_iram
13.GAL.ISM_Bettoni_ 2003
15.GAL.NOG _Giuricin 2000
16.GAL.Nobeyama nearby gal
18.GAL.Moretti 2017
20.GAL.SPOGS Alatalo 2016
21.GAL.STING cao2017
22.GAL.Sanders 2003
23.GAL.Southerskysurvey spirgal Mathewson
24.GAL.Tully 1988
25.GAL.ULIRGS Hou 2009
26.GAL.WINGS_ Fasano_2012
27.GAL.WISE_SDSS Chung 2011
28.GAlL.galaxies PAH Haas 2009
29.GAL.Boselli_ 2014
30.GAL.Casasola_2004
31.GAL.Catinella_2013
32.GAL.Cortese_2014
33.GAL.Davies_2012_HeVICS
34.GAL.Fasano_2000
35.CGAL.Fuller 2014
37.GAL.Maiolino_1997

TOAST (Burkutean in prep)
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The TOAST project

TOAST: Telescope Observational
Archive Sample Tool

Burkutean in prep.
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TOAST: Telescope Observational ' The TOAST project

Archive Sample Tool

Burkutean in prep.
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Archival database structure in the Big Data era

* What kind of data products do we need ?

* How do we present the data products, given the immense
data volume expected in the years to come?



KAFE: automated FITS el KARE project

image analysis + visualisation

Burkutean et al., J. Astron.
Telesc. Instrum. Syst. 4(2), 028001 (2018)

&

Lo DY

image analysis
for ALMA,JVLA,PdB etc.

user-generated/archival
FITS-images

“a few clicks”



The KAFE project

Inputs: FITS files

v

classification

continuum cube/polarization

4

FITS IMAGE SUB-SAMPLE diagnostics

continuum/polarization

cube diagnostics

diagnostics

components cont. analysis cube analysis spectrum visualization

e source detection eimage cuts along (e SIOLBES Coli 2OEA A .[ ; q YA 3D cube view
, : : , detection per channel Spectrum aroundinax
fixed noise threshold major/minor axis _ e spectrum 3D mask e spectral gallery
e source detection eradial average oc?ontw.\uum.level e spectrum inner quarter * channel maps
as a function of SNR e radial light curves identification e line fit (spectrum 3D mask)| |*moment maps
ot e ine detection IS AL A AR i
e polarization map ® power spectrum : , ® Pos-Vel maps
\_ ® continuum subtraction / \_ Y,

FITS SUB-SAMPLE classification/visualization

OUTPUTS: diagnostic plots, FITS files with metadata, sub-sample and source classification diagnostics



The KAFE project

Send thlS ﬁle: No file chosen

i
lters joromated Frpg

5 &

POSRANGE OO CNRFREQRANGE [ FREQRESRANGE R
ANGRES RANGE O CHANRMSRANGE X AUXTOTALRANGE O

requested keywords spectrum analysis options further analysis options

ALL
RA _centre
DEC_centre
SPATRES
BNDCTR
BNDRES
BNDWID
CHANRMS
DYNRANGE
FLUXTOT
DATAMAX

ALL
3D view
continuum subtraction
Channel gallery
Spectrum_3D_mask
Spectrum inner quarter
Spectrum around max
Spectral gallery
3D posvel
moments
PosVel along maj/min axis
Spectral fit
Cube morph

ALL (except LC3colour)
Source detection
Source detection SNR layer
radial average
Image cuts
power spectrum
Polarization maps
Light curve
3-olourimage

AIMS:

STOKES

* provide advanced image
analysis diagnostic plots in
catalog selection the spatial, spectral and temporal

OO . . domain for user input FITS images
COsMOS Chandrabrigtst COSMOSVLAdeep * provide catalogue cross-matching

FRaCAT BT e minimal user input required (just tick
the boxes) - the image computations
cross-match query and output specifications and the required parameter settings

catalogue cross-match ®  NEDredshift catalogue crossmatch @ NED photometrycrossmatch @ composite field (FOV) plot ] are fU”y automated

insert KAFE keywordsinto FITS
header

RA-redshift pie plot ] Mollweide altskysampleplot @ . *png*bt*datproductsonly @
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The KAFE project
fu rther ana lysi SO ptio ns e (25.160)for channel # 29 ined (25-160) for channe # 30 lned (25-160)for channe # 31

ALL (except LC,3colour)
Source detection
Source detection SNR layer
radial average

100 150

ixel ixel w00 150
P P pixel

Image cuts

power spectrum
Polarization maps

line0 (25-160) for channel # 32 line0 (25-160) for channel # 33 line0 (25-160) for channel # 34

Light curve
3-colourimage
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component detection

image cuts
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The KAFE
project

Dec (J2000)

=N
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RA (J2000)
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KAFEwithALMA project

Public archival images in the ALMA archive

4

€KAFEL

nearby gaIaX|es ‘ ‘ high-z

galactic

—

on ltalian ARC cluster + HPC computing time at CHIPP (Trieste)
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KAFEwithALMA project
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The KAFE project

Send th|S f|le No file chosen

filters N,xoma"ed Firs
S &

POSRANGE OO CNTRFREQRANGE FREQRESRANGE R
ANGRES RANGE OO CHANRMSRANGE X AUKTOTALRANGE XN

requested keywords spectrum analysis options further analysis options

ALL
RA centre

ALL
3Dview
continuum subtraction
Channel gallery
Spectrum_3D_mask
Spectrum inner quarter
Spectrum around max
Spectral gallery
3D posvel
moments
PosVel along maj/min axis
Spectral fit
Cube morph

ALL (except LC3colour)
Source detection
Source detection SNR layer
radial average
Image cuts
power spectrum
Polarization maps
Light curve

Burkutean et al.,
J. Astron. Telesc. Instrum. Syst. 4(2),
028001 (2018)

3-olourimage

Please write to

kafe@ira.inaf.it
D for access information

cosvosGardatrse to the web interface.

FRIICAT

catalog selection

cross-match query and output specifications

talogue crossmatch ®  NEDredshift atalogue crossmatch @ NED photometry cross-match ] composite field (FOV) plot ]

insert KAFE keywords into FITS
header

RA-edshift pie plot ] Moliweideallskysampleplot = (] *png*bt*datprodudsonly @



mailto:kafe@ira.inaf.it?subject=

CACAO: The Complete Automated
Classification of Astronomical Objects Tool

CACAO SKA challenge input

0 200 400 600 800 1000
pixel

developed for the 1st SKA Challenge

written from scratch and fully parallelized

object detection, description and classification

further developments and applications to real data ongoing
machine learning application with MUESLI in planning



CACAO: The Complete Automated
Classification of Astronomical Objects Tool

Data preparation

pbcor and metadata checks

BLOCK 1

(noise diagnostics, source detection)

BLOCK 3

(source classification)
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further
future code
develompents

Burkutean et al. in prep



CACAO: The Complete Automated
Classification of Astronomical Objects Tool
CACAQOQ result GLEAM cut-out (118MHz) CACAQ result
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