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* Hierarchical Progressive Survey

* [VOA standard (since May)
» Hierarchical way of structuring data

* Progressive visualisation of astronomcial Surveys

* 'google earth' for the sky Arxon

=




What's the plan? g

1. Pixel data
1.1 Context

1.2 Hierarchical organization using HIPS

2. HIPS
2.1 Creation
2.2 Assoclated metadata update



- CDS services

Sky Atlas
Data integration
Surveys
HiPSMOC
+ Aladin Lite embeddabie widget
.
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Catalogues
Photomeiry service
Asgociated data zervice
FIP
TAP

Sky Atlas
Data integration
Surveys
HiPSMOC

+ Aladin Lite embeddabie widget

File Name |

Parent directory/

images/

qa/

eam.out
manga-8131-12701-LINCUBE.fits.gz
manga-8131-12701-LINRSS. fits.gz
manga-8131-12701-LOGCUBE fits.gz
manga-8131-12701-LOGRSS fits.gz
manga-8131-12702-LINCUBE.fits.gz
manga-8131-12702-LINRSS fits.gz
manga-8131-12702-LOGCUBE . fits.gz
manga-8131-12702-LOGRSS fits.gz

File Size |

236707

170101958
199502190
115473857
137288154
168496188
204203340
114470563
140292208

~Cbuga@alasky3:/raid/durand/DSSS 1s

readme




? . . B .
5 G
. \. ' G . 1
B, s

LAt

Sl(yAtIas 7. - ||| || . || |||
+ Aladin Lite embeddabie widget

cubes 3-dimensional spectro-images
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Position - position - velocity cube
RA - DEC - RV cube

3D representation of a 21-cm HI data cube :
- Nearby galaxies : dark spots
- Galactic Plane : dark sheet



‘Data fosmatk

Objects

- Dictionary
‘ sl Bibliography
F

Name resolver
TAP

'\§ Catalogues
@ Photomeiry service
Ammd dnta service

'I'.HP

SlqrAtIas. VOTable : tabular data

Saen within the VO

+ Aladin Lite embeddabie widget

L

- FITS: Flexible Image Transport System :
archival data format for images, tables



1.2 Hierarchical organization using HIPS



‘What is HIPS«: Hlerarchical Progressive Surv'ey. |

» Method of organizing bi A |

 HEALPIX sky tessellation
Hierarchical structure: Tile - Pixel
Equal Area cells . 12 cells (order0) -~ 4 equal cells (order 1)
Latitude . Pixel centers — rings of equal latitude
Pixelization algorithm

Order 0



» Original astronomical data : images, catalogs,
cube data

HiPSge
Sphere —|Maps - Tiles — Pixels

* HIPS : Collection of HEALPix maps of successive orders

Order 0



What is HIPS =Hlerarchigal Progressive Survey

— see Aladin



‘Tesselation.usage ..

CDS, others (LIGO,...) |
performance/quality

> Triangular world Wide Telescope ( C f

> Cylindrical Google




2 HIPSstlsuc'tUre N

HIPS
- set of HEALPIx maps
stored In tiles

fits original images with - associated metadata
footprint on the celestial S

Rechercher dans : |[[JHIPS_posse EN::dz:a Dzz;i:s.a-xm
Sphere garinder| (TR s

- - - Norderl( e —

with header specifying the i o e
correspondence between the  orirs [k ...,
coordinates on the sky and the given torgers [ s
pixel location in the image. s S D

[} index.html

[} Moc.fits

[} properties

Incomplete : lack of mandatory keywords ?
— contact the data provider
— rebuild the HIPS tiles



" HIPS structure -

JMNorderlo J Mordero
] Norder3 [y metadata.xml
Rechercher dans : |] HIPS posse g Nordera [} Moc.fits
] Norder5s [y properties
] HpxFinder Rechercher dans : |ﬁ HpxFinder [INorder6
CJ MNorder?
] Morderl0O B S
|j Norder3 Rechercher dans : | Norder3
] Norderd S piro| Rechercher dans : ||j Diro
[ Norder5 [} Allsky.fits [y Nmix0.fits [ Npix256.fits [ Npix259.fits
|j Mordera [ Allsky.png [ Npix0.png [ Npix256.png [} Npix259.png

9 Norder? [ Npix128.fits [ Npix257.fits [ Npix260.fits
[ Npix128.png [ Npix257.png [} Npix260.png
] Norder8 [ Npix192.fits [ Npix258.fits [ Npix261.fits
|j Mordero [ Npix192.png [ Npix258.png [ ) Npix26l.png

[ index.html HIPS *
(Y Mocfits —passociated
[} properties meta data HIPS tiles




Biblidgrap,hy, catalogs,"p-i_x.l.'cl.ata:' management of . .

heterogeneous Big Data at'€BS by the documentalists

2. HIPS
2.1 Creation
2.2 Assoclated metadata update



“Main ste.ps

Original images
e Astronomical survey priority and data availability

» Download data from archive facilities/servers

* Prepare the data
- « clean » images
— organize data (resolution/filter)



. Astronomical survey mappmg

priority and data availability




Download data from archlve
facilities / server =

File Name | File Size |
Parent directory/ -

images/ -

qa/ -

eam.out 236707
manga-8131-12701-LINCUBE fits.gz 170101958
manga-8131-12701-LINRSS fits.gz 199502190
manga-8131-12701-LOGCUBE.fits.gz 115473857
manga-8131-12701-LOGRSS fits.gz 137288154
manga-8131-12702-LINCUBE fits.gz 166496188
manga-8131-12702-LINRSS fits.gz 204203340
manga-8131-12702-LOGCUBE .fits.gz 114470563
manga-8131-12702-LOGRSS fits.gz 140292208

De Roy Willams <roy@caltech.edu>"71
Sujet Fwd: Re: Fwd: Re: HiPS for LIGO 12/07/2016 18:2

Pour Pierre Fernique'.:, Moi.7, Thomas Boch <thomas.boch@astr




| Prepare tor mapping : « clean » images

% organize the data

Clean images : ) o |
- MAMA survey borders . AR

- Quick tests with few images

— Restart the process o i
= Do - i

Organize images :
»DSS1 Survey
Red : XE
Blue : XO + S(SERC-J) + S(SERC-EJ)



"HIPSgen toel parameters and actions

* Required
~ Original images
~ Path

* Optional (ex:)
- Original images

> Sky background
~ Margins
- Meta data
- HIPS - Associated meta data
~ Target directory > Build the MoC
- |dentifier ~ Handle original images

> Tiles to build associated data



HIPS generic meta data -

Ireatnr did ivo: ffEDSfPfMAMAfpusse

obs_collection MAMA posse
obs_title = MAMA posse
obs_description = During the eighties and nineties, several tho

nal photographic plates had been digitized with the MAMA microdensite

et L g [ EL B A 1 ibrated to meet the specific objectives of a number of national an(
nal projects in a variety of scientific domains: clusters of galaxie

Mt quasar candidates, young stellar objects, variable stars, stellar |

3 Norderlo in the solar neighbourhood, tidal effects on open and globular cluste

B _ nsing. More recently, our team (Observatoire de Paris) has undertake

I Norder3 e and making available to the astronomical community three atlases: Ef

] Nordera m=thern part of POSSI-E in the R band, SRC-J in the B band.

— Nobs_ac = The project is conducted in partnership wi

9 Norder5 Rpob k Th ject 1 ducted i t hi ith

B ‘B Data Centre and the ALADIN group (CDS).

[ Norder6 prov_progenitor VO Paris Data Centre

I MNorder? bib_reference 1988CRJIS....9..122A

_ o bib_reference_url http://adsabs.harvard.edufabs/1988CRJ]S....9..

] Horders - : - E .

B obs_copyright Observatoire de Paris

[ Norder9 obs_copyright_url https://www.obspm.fr/mentions-legales.html?1la

in

[ index.html t_min = 41683 )

[ Moc.fits Lomax = 40720 — conversions
obs_regime = Optical
em_min = 3.95E-7 to be done
em_max = 5.4E-7
hips_builder = Aladin/HipsGen v9.505 (M‘]D1m)
hips_version — =kl
hips_release_date = 2016-09-12T21:38Z
hips_frame = equatorial
hips_order = 10

&




Properties

Properties of the plane "CDS/P/MA

PlanelD:;
Description:
Acknowledgment:
Bib. reference
VoID:

HIiFS creataor
Releasedate

Format:
Ur:
HiPS properties

Bestpixel resolution

CDS/P/MAMA/possel

MAMA posse {more.. )

creator_did
obs_collectiaon

Theprojectis conductedinpart| ohs_title

1888 (R/S5....9..1224

ivo://CDS/P/MAMA/posse
M.Buga [CD5]

ohs_description

= ivo://CD5 P MAMAL R

MAMA posse

= MAMA posse

During the eightie

thousands original photographic plates ha
MaMA microdensitometer and calibrated to

WA E MDA T4 207

of a number of national and international
_ scientific domains: clusters of galaxies,
_>cand1date5, wvoung stellar objects, variab
tashyunistra o MAMA/ populations in the solar neighbourhood, T

globular clusters, microlensing. More rec
(Observatoire de Paris) has undertaken di

402.6mas ) ) )
availahle to the astronomical cCommunity T

HEALPYx NSide: 524288 (2M9)

it {Sde = ' : southern part of POS5I-E in the B band, 5

Coord sys.: ICRS . .

Nimiber oFlovels 10 oh=_ack = The project is con

ol el e Rt the V0 Paris Data Centre and the ALADIN g

Tile format PMG 8 bits pixels - -

Tile width: 512 pix (219) prov_progenitor = W0 Paris Data Cent

s St bhib_refaerence = 198BCRJ5....9..122
Get Full pixel dynamic (fits)| bib_reference_ur]l =

S — http: A /adsabs. harvard. edu/abs A988CR1S. ..

vg net speed. s obs_caopyright = Observatoire de Pa

Coverage ohs_copyright_url =

Time range [1973-01-01..1987-01-01]  |https://ww.obspn. fr/mentions-legales.htm

Energy range
Space
Original data

Provenance
Copyright

ACCESS

[3.95E-7..5.4E-7] t_min _ 41683
— i
30.13 % of sky | Coverage EEZfiegime = 33@??;31
em_min = 3.95E-7
VO Paris Data Centre 2Mm_max = 5.4E-7 )
Qbservatoire de Paris hips_builder = Aladin/HipsGen vd.
hips_version =1.31

Original images hips_release_date = 2016-09-12T21:38Z

hips_Trame = equatorial
Drawing method hips_order = 10
porofection Sinus |¥ hips_tile_width = 512
Frame Default | Client_categaory = Image/0ptical /MAMA

Jongitude

hips_status = public master clon

0 ascending @ descending N1ps_tile_format =
= 0.2328 1.494

Apply

Bookmark | | Close

hips_pixel_cut

png fits

e Data survey short
description

Original data source
Bibliography

Observation epoch
Wavelength

Information about the
HIPSgen tool used to
build the HIPS




4 S & RN
"HIPS original images meta data

->||__=I Morder3 | 'y metadata.xml

Rechercher dar JSON tile ||j Norderd DMuc fits
] NorderS5 [} properties
Rechercher dans : ||—_=| HpxFinder !l__=l Morder6 VO tab I e

[ Norderl0 <VOTABLE version="1.2" xmlns:xsi="http://www.w3.

l:—=| AL C RN  xmlns="http://www.lvoa.net/xml/VOTable/v1.2"
(S Nordera xsi:schemalocation="http://www.1ivoa.net/xml/V0O
g:mjerz SWdm1/VOTable/v1.2">

araar

[ Norder7 <RESOURCE>

(= Norders <CO0SYS ID="]2000" system="eq_FK5" equinox="32
'j___,f""““'”g <TABLE name=" CDS P MAMA posse details"=
Il;]lﬂd&)f:html 'EFIELD ﬁaﬂﬂ‘:"ﬁﬂJEﬂﬂﬂ" UEd=”PﬂEaE‘an’EI" FF:'F:"

ot i nit="deg">
Orlglnal IW DESERIPTIDH:Right EEEEHSiﬂn:fUESCRIPTIDN
Meta data to be FiEhe

displayed in the IELD name="DEJ2000" ucd="pos.eq.dec" ref="

unit="deg">
VO table DESCRIPTION=Declination</DESCRIPTION>
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7 RAJ2000 DEJ 2000

DATE-OBS

EXPOSURE

id

path

dCCessS

19094 -02-14T10: 73:00

G0 . 0000

¥3510_adpo_02_00

KI1sUrwey

main original e
Image meta data

Link = original image



'BIG volume data ..

 BIG calculation time for BIG volumes of data

> pixel data may take time to be processed
30h - 749 GB MAMA images - 3.4 TB
7h - 271 GB MaNGA cubes - 1.2 TB
<20s - few MB LIGO HEALPix map - few MB

> switch SIMBAD/ Aladin

e Handle Linux commands

> download files from web servers
> copying big files

- disk space usage

- currently running processes



CompIeX|ty and d|_\4° .

* Ask help - astronomers and IT spemallsts
> Input data

> HIPS validation

> Chose the pertinent information for updating HIPS
meta data

» Learn new vocabulary

- Tables
- HIPS - Astronomical objects
> Images/data cubes > RA/IDEC
> HEALPIx

> Individual pixel/Tiles
> Pixel center/ring
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