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HiPS numbers (N0 2023) K=

* Registered HiPS:

— 1361 HiPS (including 74 HiPS cats (+24) , 25 HiPS cubes (+8), 62 planet HiPS (+3))
= +33% (*)
=>675 TB of HiPS +82%

* 5.34F14 pixels (~534 000 billions of pixels) +60%
* 1.82F10 cat rows (~20 billions rows) +80%

— 3281 instances (masters + mirrors)

* Unregistered HiPS:
— Thousands of hipsilized individual images (e.g. ESO portal -> 800K individual HiPS)
— Dozens of project HiPS (e.g. ADASS: ESAC Euclid HiPS, VLASS HiPS, Tutorial T001,...)

* Usage:
— No global statistics => too many clients and servers
— CDS usage : more than 1.8M tile queries per day (+125%)

(*) Compared with the last HiPS network status talk (Gruningen nov 2020)



HIPS generation ==

Existing tools available today for generating HiPS:

* Pixel HiPS:

— CDS: Java code (P. Fernique & A. Oberto)
=> Aladin/Hipsgen => GUI/batch

— IPAC: Clang
=> Montage (G.B Berriman, J. Good & al)

* Catalog HiPS
— CDS: Java code: Hipsgen-cat (ex pineau)

Other materials:
— HEASARC: HiPS tile generation (rom mcaiynn)
— Max Planck Institute : Python/Cython code => eROSITA HiPS generation (eremy

Sanders)
=> https://github.com/jeremysanders/ero hips gen

— LSST/Rubin project (HiPS python lib + HiPScat lib -> see ADASS 2023 T002)
— CDS : Python code => HiPS color generation (thomas Boch)
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https://github.com/jeremysanders/ero_hips_gen
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—  Aladin Desktop — http://aladin.cds.unistra.fr/java/Aladin.jnlp =
— Aladin Lite — http://aladin.cds.unistra.fr/AladinLite

—  WWT AAS - http://worldwidetelescope.org/home/

—  ESASKY - http://sky.esa.int

— ESO science portal - http://archive.eso.org/scienceportal/home

—  Stellarium Desktop - https://stellarium.org

—  Stellarium Web - https://stellarium-web.org

—  Firefly - https://github.com/Caltech-IPAC/firefly

—  Kstar - https://edu.kde.org/kstars/

— Digistar - https://www.es.com/ips-2020-presentation/

— RSACosmos - https://www.rsacosmos.com/skyexplorer-open-
planetarium.html

— HscMap - https://hscmap.mtk.nao.ac.jp/hscMap4/app/
— MIZAR - http://sitools2.github.io/MIZAR/
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A partial stats bas,ed::_p.«-_f ‘_;Iadln De;sktop

Top10 HiPS loaded in Aladin Desktop

CDS/P/DSS2/color CDS/Simbad [ CDS/P/PanSTARRS/DR1/color-z-zg-g
CDS/I/350/gaiaedr3 | CDS/P/2MASS/color ] CDS/P/SDSS9/color
CDS/P/PanSTARRS/DR1/color-i-r-g lll CDS/P/GALEXGR6_7/color

| HiPS catalogs
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¢ 21 HiPS nodes (-2 compared to 2020)

CFA, WFAU, CASDA, PADC, IPAC, ANU, LEIDEN, IRAP, SSC, CDS , AMIGA,
SVO, IAS, ESAC, JAXA, HEASARC, China-VO...

=>1 removed (AMIGA), 1 out-of-order (CADC)

pa_ L. Q public
‘ Removed / Out of order

In project
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HiPS nddes stats 2

A partial usage stats base b C

Repartition of hips nodes used by Aladin Desktop

alasky.cds.unistra.fr
alaskybis.cds.unistra.fr
skies.esac.esa.int |G
axel.cds.unistra.fr
healpix.ias.u-psud.fr [EEEGEGEGEN6
hips.canfar.net | KGN

casda.csiro.au |IIEGB
irsa.ipac.caltech.edu ||l
cade.irap.omp.eu [
data.darts.isas.jaxa.jp
alaskybis.u-strasbg.fr [}
xcatdb.unistra.fr
hips.astron.nl ||}
jvo.nao.ac.jp
alasky.u-strasbg.fr ||
vww.spitzer.caltech.edu |
skyview.gsfc.nasa.gov ||
surveys.roe.ac.uk |
hips.china-vo.org
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Work (26 oct 2023)

] d UV
i Delta ) ) Compliant
Node # HiP5 master 4 HiPS [J_Elta HiP5 Mirrars r_'l.ﬂasters with HiPS
Masters ) since 2020 | OutOfDate | with errors

since 2020 1.0
1 cDs/hipsmaster 523 +132 11581 +264 84 3 99%
2 CDS/hipsslave 1181 +266
3 cps/hipscat 55 +14 55 +14 1 98%
4  hips.astro.nl 6 +6 6 +6 100%
5 jvo 14 14 14 0%
6 CEFCA 8 +2 8 +2 100%
7 cfa.harvard.edu 1 1 100%
8 wfouw.roe.ac.uk 13 13 1 92%
9 CASDA/hipsserver 2 +2 g +2 100%
10 PADC/hipsserver 57 +15 67 +25 7 51 11%
11 IPAC/hipsserver 23
12 ANU/hipsserver 1
13 - AMIGA/ hipsserver -2 -2
14 Leiden/hipsserver 2 2 1 50%
15 IRAP/hipsserver 523 +93 523 +93 1 10 98%
16 S5C/hipsserver 4 4 100%
17 svo.cab/hipsserver 1 1 1 0%
18 1AS/hipsserver 13 27 7 A46%
19 ESAC/hipsserver 71 +5 87 +5 2 28 61%
20 JAXA/hipsserver 34 +6 34 +6 24 29%
21 HEASARC/hipsserver 26 26 11 58%
22 - CADC/hips -166
23 china-vVo/hipsserver 8 18 10 a8 0%

ToTAal| 1361 +273 3281 +515 109 160
=




* A simple perl script using

Hipslint.jar yv12.105)
and the list of HiPS nodes maintained by CDS

* ~1 hour for scanning the
3281 HiPS instances

https://aladin.cds.unistra.fr/hips/registry
https://aladin.cds.unistra.fr/hips/Hipslint.jar
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| Bs check-2023-10-26.txt - Notepad2

File Edit View Settings I

DE@E 9| ranas| e al @ g

1488 . 60 idoc/P/omega/emissivite_5-07mic Mirror A
1483 . 61 idoc/P/omega/emissivite_5-09mic Mirror

1490 . 62 idoc/P/omega/ferric_bd530 Mirror

1491 . 63 idoc/P/omega/ferric_nnphs Mirror

149z . 64 idoc/P/omega/olivine_ospl Master Gwarn

1493 . 65 idoc/P/omega/olivine_osp2 Master 6Gwarn

1494 . 66 idoc/P/omega/olivine_osp3 Master 6Gwarn

1495 . 67 idoc/P/omega/pyroxene_bd2000 Mirror

1496
1497 scanning IPAC/hipsserver [url=http://irsa.ipac.caltech.edu/data/hips/Tist]...

1438 . 1 ESAVO/P/HERSCHEL /PACS-color Mirror
1499 2 CDs/P/2MASS/color Mirror
1500 3 CDS/P/2MASS/] Mirror
1501 4 CD5/P/2MASS/H Mirror
1502 5 CDS/P/2MASS/K Mirror
1503 6 CDs/P/allwisE/color Mirror
1504 7 CDs/P/alTWISE Wl Mirror
1505 . 8 CDS/P/allwIsSE/ w2 Mirror
1506 . 9 CDS/P/alTWwISE/wW3 Mirror
1507 . 10 CDS/P/alTWISE/wd Mirror
1508 . 11 CDS/P/GALEXGRE/ALIS/color Mirror
1509 . 12 CDS/P/GALEXGRGE/AIS/FUV Mirror
1510 . 13 CDS/P/GALEXGRE/ALS/NUV Mirror
1511 . 14 CDs/P/sDss9/color Mirror
1512 . 15 CDS/P/SPITZER/IRACL Mirror
1512 . 16 CDS/P/SPITZER/IRACZ Mirror
1514 . 17 CDS/P/SPITZER/IRAC3 Mirror
1515 . 18 CDsS/P/SPITZER/IRAC4 Mirror
1516 . 19 CDS/P/IRIS/color Mirror
ic17 . 20 Cps/P/Dss2/color Mirror
1518 . 21 CDs/P/Dss2/red Mirror
1513 . 22 CDS/P/PLANCK/R2/LFI/color Mirror
15z0 . 23 CDS/P/PLANCK/R2/HFI/color Mirror

1521
152z scanning AaNU/hipsserver [url=http://skymapper.anu. edu. au/_HiPs/hipsTist.txt]...
1523 1 cps/P/skymapper-color Mirror
1524
1525 scanning Leiden/hipsserver [url=http://tgssadr.strw. leidenuniv.nl/hips_T1ist]...
1526 1 Leiden/P/TGSSADR Master 6Gwarn
1527 2 Leiden/TGSSADR/7sigma Master 3err Fwarn
1528
1523 scanning IRAP/hipsserver
[url=http://cade. irap. omp. eu/documents/ancillary/4aladin/hips1ist-IRAP.TxT]...

1530 . 1 ov-gso/P/abelll763/iracl Master 2warn
1531 . 2 ov-gso/P/abell1763/iracl/sSIGMA Master 2warn
1532 . 3 ov-gso/P/Abelll1763/irac2 Master 2warn

Ln5939:6164 Col7 Sel0 474 Ko ANSI CR+LF INS Default Text



https://aladin.cds.unistra.fr/hips/registry
https://aladin.cds.unistra.fr/hips/Hipslint.jar

Most current errors

Mirrors out of date

2. Hipslist incoherency compared to properties

3. Mandatory keyword missing (creator did,
. hips_service_url, hips_order, obs_title, ...)

Not ISO date
5. Properties file missing

‘ 6. Tile width not conform to hips_tile width
7. Hips_order min not conform
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1. Continuing to improve HiPS declarations
2. Better sharing of HiPS distribution effort

3. Avoid duplicate HiPS generation efforts

4. Enhance HiPS solution to support large data cube
surveys (SKA, ...)
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HiPS declara

* The good solution => the VO registry, but...

— 11 HiPS node declarations, +4, at least 10 missing
— 560 individual HiPS declarations, +551, (but 801 undeclared)

1 TOPCAT(1): Table Bromser -

Wiadow Rows lielp ‘
|
|

W El O/x

Table Browser for 1: TAP_2_rr.resource,m.nterface,rr.capability

© (R e | O TITRART .
R o ey | tzomes—|
O
. 1342708 3000 ]
rr.resource NATURAL JOIN e |
3 | | | (D¢ 2019) |
. Vo ficatcal-pluss plus-dr3 |vs catalogsanvice | 2022:12-13709.00.00 | JPLUS-DRY | SPLUS DR3 Catalogue (July, 2022) 2023-09-20706:30.00_|
Ir.i nte rf ace N AT U R AL J O | N o cefcal phusi plus-0r3 Vs cataogsensce | 2022-12-13709.0000 [3PtUs oRS {3PLUS DR3 Catalopue Ouly 2022) 1202305 20106 30,00
. Ivodicefcal-plusi-plus-dr2 | vs:catalogsendce | 2020-07-28709:0000 [F-PLUSOR2 | +PLUS DR2 Catalogue (July, 2020) 2023-08-20T06:30:00 |
10 | vouiicefcal)-plusd-plus-dr2 | vs:catalogsenace | 2020-07-2870%:00.00 |4-PLUS-DR2 JPLUS DR2 Catalogue (July, 2020) 2023-09-20T06:30:00 |
HH H 11| o licalcal-plusl-plus-drt |va catalogsamace | 2018-07-17T09.00.00 JPLUS-ORT | JPLUS DR1 Catalogue (uly, 2018) 12023-09-20T06:30.00 |
rr.capability WHERE standard i ey -1 i caogsoncs | 2018.7:177030800 Sogus O, 2018) Sosvor 30706 2000
. S wsenice 2 2018-06-01T04:3

LIKE '%hips%'

s 2018-03-26T16:00.01

12 | |2018:01-19715:49.00 7 7- Collecion | 2023-04-25T11:3047 |

No:lcdsipiaitwis elcolor {us.catalogsenice | 2014-04-15708:59.00 LARWISE color Red (W4), Green (W2), Blue (W1) ¥o..|2023-04-25T113045 |
WoeasIpiplancurcm |vs:catalogsendce | 2022-11-08T16:44.00 _PLANCK Wap of he CUB uciualions Survey collecson | 2023-04-25T11.30:47

| | | 1950 THOR continuum 1950 Mz survey collection 12023-04-25T11:30.47_|

satwiott |vs-catalogsendca | 2016-02-09T15 40,00 |ROSATWFC F1 ROSAT Wid Field Camera F1 (15-27 PHz) survey col .| 2023-04-25T1130.47 |

Nojicasip2massuk |va.catalogsenice | 2012-04-23715:03.00 | 2msssxk | ZMASSEX K (2.16um) survey colection 12023.08-25T11:2045 |

o odsz__ 201403-26T15:31.00 HSTGOODS T GOODS 2 survey collection

A 2200 | UNWISE color-W2-W1W2-W1 unWISE m W2 and W1 bands survey collech.. | 2023-04-25T113047 |
. a1} | [ 75700 ol 1905 2023.04-25T11:3048 |
™) . WoilodsIpmSUphaLITw |va catatogsendce | 2015-02.06T12.36.00 |HST PHAT Fa75W [HST PHAT - FA75W - ACSAVEC survey collecion 2023.04-25T1130.46
o llcdsipispiericact |vs catatogsendce | 2011-07-06T08 46:00 [ SPITzER RACS LIRACA suvey n Healpis survey collection [20230425T113047 |
Ctual alternative.: Etme Stemse miommss LT L W
o 02 | THOR continuum 1060 THOR continuurn 1060 Hz sunvy collection 202304-25T113047_|
» 00 I 2018 2023.0425T113045 |

THST-UVincluges the following iers. F170W Suney ¢ 202304 25T113045 |
TPLANCK RS requency LFl map 44 GHz survey collect_| 2023-04-25T11:30:47 |
2012 ‘Simbad hea 2 survey collecton 2023-04-25T11:3045 |~

=> CDS HiPS list agregator = =SS0
— https://aladin.cds.unistra.fr/hips/list
— http://alasky.cds.unistra.fr/MocServer/query?hips service url=*&get=record

e But still (mis)use observed:

=> direct access to a unique big HiPS node (alasky.cds.unistra.fr)
—  https://alasky.cds.unistra.fr/hipslist



https://aladin.cds.unistra.fr/hips/list
http://alasky.cds.unistra.fr/MocServer/query?hips_service_url=*&get=record
https://alasky.cds.unistra.fr/hipslist

HiPS network evalu

* Growth speed: Usage: x2 in 2 years - Size: x2 in 4 years

* Number of clients : exploding (aladin Lite, Stellarium, ...)
* Number of servers : stable, but...

— A little bit Europe centric
— The HiPS node project in South Africa seems dormant (no news)
— HiPS cadanian nodes to be recommissioned (down for months)

=> A robust HiPS node on North and/or South America
would be welcome
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HiPS synchronisation =

3 methods available today for copying/synchronizing
HiPS:

* Via regular copy (rsync, ...) (*)
* Via HTTP copy (wget, curl, ...) (*)

* Via dedicated tools:

— CDS: java code (P. Fernique) => dedicated to image and cube HiPS
=> Aladin/Hipsgen MIRROR

—> Regular use (1x per year?) of Hipsgen MIRROR would be
highly desirable (updates HiPS and/or properties if required)

—> Automatic warning system to alert HiPS managers in case of
ous of date mirror?

(*) + manual properties file update (master-> mirror)



HiPS 3D for fu"cq;ﬁ%cub_ea;surveys

Several ideas are “on the desk”:
— I\/Ianaging cubic tiles -- prototype ready - T.Boch
— Optimizing tile size:

¢ Removing unobserved areas
=> available in Hipsgen/Aladin - P.Fernique (-trim option)
=> only supported by Aladin Desktop client

* Using FITS compression
=> Rice reduces FITS tiles by a factor of 3 to 4 => study in progress - T.Boch
=> But significant compression time + much slower random pixel access

* Studying video-codec tiles => not tested

— Considering non-spatial resampled HiPS = not tested
=> dedicated to a single observation
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Questions ? Remarks ? Ideas ?
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