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* SKA in two words
— Low and mid frequency radio astronomy project
— South Africa and Australia
— International project : Australia, South Africa, Europe, China, Canada
— First light : end 2024
— Fully operational 2028
— 700 Pbytes/year of reduced data

— SKAO (headquarters Manchester UK) is the international
organization building and operating the project and producing the
the science data products
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* The SRCnet is an alliance of national/regional nodes
working together for
— Distributed Data storage
— Advanced data reduction
— Currently a dozen of prototyping teams prepare the
system : should be working by first light
* 3 teams have been prototyping access and
visualisation of data in the context of a DatalLake
operating Rucio



" Rucio : data$et s’forage5

* Load datafiles in Rucio storage elements
(here the spanish one)

*Set « ObsCore » metadata for these datasets in the database
operated by the SKAO (magenta) team by a set of rucio
commands

* ObsTAP/SIA/SCS service (implemented with Dachs) on top of the
rucio database + Datalink

* SODA service (developed by orange team) operated on the
spanish node (by the coral team)
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#Rucio ) DDM System | |&-2 @ Metadata Storage System

gntrss\t.’d’n\:‘mnjw_ E > External
metadata ——| Metadata Store
—— (PostgreSQL)
Operator

Application Server

dids rucio.dids {==0N CREATE/UPDATE TRIGGER=p»| rucio.ohscore
id uid id uuid rucio_di e uuid
Aplication |scope varchar W ‘ CE varchar fuci_did_name | v
f?nrlfrmd \ nan jarchar 8“ | name varchar dataproduct type | int
(PostgreSQL) ame vare E "

(—explode— obs_collection

>
>
>
W varchar 5 > 10 varchar - calily_level it
J netadat > varc
. I .
>

Frontend
VIEW
. —
 —
+ )
L - ivoa.obscore
-
_: :: dataproduct type  |int
User callt fevel it

obs_coflection

https:/idachs-doc.readthedocs. ioftutorial himiépublishing-externally-managed-labl

TAP Sefver
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Discovery, aécess and visualiSation of datasets

* Several steps
— Data discovery service (ObsCore + APl = SCS currently)

— DatalLink service
* Full retrieval of the data

* SODA sync and async services close to the data
— SODA service is developped by INAF from Vialactea project

* Visualisation servers (VisIVO, CARTA, Yafits) close to the data
* Recursive Datalink for further advanced discovery facility

— Visualisation (orange team): VisIVO, Aladin (Desktop, Lite),
later : CARTA, Yafits, ...
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Discovery, access and v

* Introduction of recursive datalink

— For advanced discovery
* Additional documentation

* Derived data (moment maps, spectral indexes,
spectra, etc ...)

* — HiPS of derived data for fast access to region
of interest
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dataset 1

dataset 2
SODA service esp SR@

. SKAO Regional Centre Spain
VisIVO server| =
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Data discovery
Service
+ DataLink :
eg : SKAO node

SKAO

dataset 3

SODA service

Carta server

— | dataset 4
—| SODA service

1 Yafits server




atasets for the prototype
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* 16 datasets from

— MEERKAT

— ASKAP

— VLASS

— LOFAR

— Apertif

— +SDC1, SDC2, SDC3

* Various spectral range and resolution, field of
view, sizes (up to 40 gigabytes)



Cone Search -

Cone Parameters

Cone URL:  |https:/fivoa.dachs.srcdev.skao.int/ruciofrucio/cone/scs.xml
RA(deg):  [35.9
Dec (deg):  |-35.85

Radius (deg): 0.1

Verbosity: | 2 (default) v
Search
Table
T obs_publisher_did obs_title obs_creator_did target_name target class t exptime t_min t max s_region em_min em_max em_res_power em_ucd datapro
1/0.004740542485292875 ivo://test.skao/~7sp3531_soda:2023-09-22-14-04-00_MKT-FORNAX-SURV_t06_lkms_NGC1436_image_mos.fits NGC 1436 - 0.212056998  0.212333965 217700.0 cube

b1 0.004740542485292875 |ivo://test.skao/~?sp3531 _soda:2023-07-18-16-38-27_MKT-FORNAX-SURV_t06_1kms NGC1436 _image mos.fits

)

SODA cutout




[ X ] |Users/giuseppe/2023-07-18-16-38-27_MKT-FORNAX-SURV_t06_1kms_NGC1436_image_mos.fits

Threshold (JY/BEAM) Cutting plane Contours (JY/BEAM)
e ] T Level  Lowerbound  Upper bound
0.0007 1 .59901e+06 Km/s 15 0.0007 0.0027

558315 55.7825

-35.7130

-35.7620 0 o . J -35.7620

1-35,8050
558315 55.7825 55.7580

-36.7750

358137

-35,8525

-35.8912

55,9810

85.9810

55.9428

-35.8137

-35.8525

-35.8912

55.9428

<value> NaN <image> X: -41.963 Y: 113.195 <galactic> GLON: 237.342 GLAT: -52.501 <fk 5> RA: 56.007 DEC: -35.849 <ecliptic> RA: 40.249 DEC: -53.577




Aladin v12.0
Server selector

7 Projection [N

3&( Welcome to
Aladin,

pan  your professional sky
atlas,

o Discover al

Fillin i e SUBH tto ‘ @ astronornical data
Target (ICRS, name) 0 0 ¢ 1 . . available over the
net!

Radius 4446
s Compare them

with your own data.

 Prepare your
obsenvation missions.

To start, type any
object name, such as
M1, and press
ENTER...

Or easier, clic in the
main frame and
SUBMIT Close enjoy the sky...

Aladin Java measurements frame
ndgltbedglpa- access_url: The URL at which to obtain the data set.
access url r obs publisher d.., obs t) | target name | targer t exp. t mil.t m.| s reg. em min em max e res power |- dataproduct ty..| dataproduct sub)  calib level obs collection

0000043998426 . ivosfftest skaof~7 NGC 1436 0212056998 0.212333965 217700 cube HI spectral cube MKT-FORNAX-SLIRY
0000043998428 , ivo:fftest.skao/~ NGC 1436 | 0.212056998]  0.212333965 217700 cube Hi spectral cube MKT-FORNAX-SERV
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: Aladin[}esktopq

cds-aladin-Aladin 27ull. 23149 ®
Aladin vi2.0
File Edit
Available data -+ 33346 Command 00 -35:51:10.900800 EEl~  Projection RGN

- AEXDM
invigwe out view DSS APanSTARRS ASDSS AZMASS AGALEX A Gaia ASimbad ANED + - il

D552 color '
¢ Welcome to

@ Aladin,
pan  your professional sky
atlas.

e
St e Discover al

astronomical data
available over the

net!
draw

phot

o Compare them
tag Wit your own data.

* Prepare your
observation missions,

To start, type any
object name, such as
11, and press
ENTER...

Or easier, clic inthe
mmain frarme and
enjoy the sky...

b¥4
crop

37.69'x 14.91' : cont

pixel

t obs publisher d.|

st skaoj~?)

Prop




Tool

Available data -+ 33598 Command ! Al :ﬂ\@am
invigwe outview DSS APanSTARRS ASDSS A2MASS AGALEX AGaia ASimbad ANED +

.| DSS2 color .
{ Imagine your eye|
looking through a
stack of planes
{below).

Each plane contains
its own data set:
image. catalog,
graphical overlays...

You see the
combination of thern
in the main panel.

For accessing to

other data, use the

discovery tree in the
ﬁ left panel,

v or clic & drag your

A7 ownlocal files

cross

. 46.1' x 17.43'

& k- b= DEPD”“
anid studywink Uiiiow

Service spsrc33.aa.csices
L max H t exptime \ 1 resolution \| t xel H em min H em max H em res p
- | | 1] 0212056998 0.212333965| 21

% SIMBAD Astronomical Databas
4 HyperLeda (Lyon-Meudon Extra|
 NED simple cone search . i
shee SkyBody Tracker 5 R [Cutout]epsred:

P

h
o 52 CBS/PiDsS2se

D

CIRCLE

BAND

K11 | z00m - ——{—4#
select 0. 055 90451 35,85
from SN 5) 90 e 861 x 1743

| o
S ek s g QWS
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R AladlﬁDesktop que‘:*' the SerV|ce
around NGC 1436 g;

o el : 4
23.03' x 17.43" T 41.46' x 31.38'




ObsCore: , /ObsCoreRucioScs . xml

ptime t_resolution t_xel em min em max em_res_power em_xel pol xel access_url access_estsize pol states

1 17.84 24.98 3 1 1 https://aladin.unistra.fr/dl/links id sp353]1 soda:2023-07-18-16-41-27 LOTSS-DR2 PI%Hetdex19 mosaic-blanked.fits.xml 8 I

.




3

X

000 - {13 2582885 #47 11 39.09

=

service_def error_message semantics description

DR2_P39Hetdex19 mosaic-blanked.fits -- == #this P39Hetdex19
soda-sync #cutout  SODA-sync cutout of i auth.example.org/datasets/fits?sp3531_soda/52/b2/2023-07-1
soda-async #cutout  SODA-async cutout of ivo://auth.example.org/datasets/fits?sp353l soda/52/b2/2023-07-

.




2000 v 48 30087 1505+47 05
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Cutout Query Window *

D
1D ivo:/fauth.example.org/datasets/fi

CIRCLE &
ra[deg] 202,256
dec[deg] 47,4827
rad[deg] 1,65
BAND

fmin[m] 17,84

fmax[m] 24,98

Datalink:https://aladin.unistra.fr/d..

service_def error_message semantics description
27 _LOTSS5-DR2_P3 19 _mosaic-bla; its -- #this P39Hetdex19
soda-sync #cutout  50DA-sync cutout of ivo://auth.example.org/datasets/fits?sp3531_soda/52/b2/2023-07-

soda-async #cutout  S0DA-async cutout of ivo://auth.example.org/datasets/fits?sp3531 soda/52/b2/2023-07




Cutout Query Window *

ID
ID ive://auth.example.org/datasets/fit

CIRCLE (&
ra[deg]| 202,256
dec[deg] 47 4927
rad[deg] 1,65
BAND

fmin[m] 17,84

fmax[m] 24,98

i |

Datalink:https://aladin...

service_def error_message semantics description

k/dev/deterministic/sp3531 soda b2/2023-07-18-16-41-27 LOTSS-DR2 P39Hetdex19 mosaic-blanked.fits -- - #this P39Hetdex19

soda-svne  -- #eutout SODA-svne cu




File Edit Image Catalog

Available data = 33603 (o011 ETi1 021, 4458000000 -01.3730000000 [SEMERCRSd
Inview e outview D55 APanSTARRS ASDSS AZMASS AGALEX AGaia ASimbad ANED +
D552 color

* ska.scrnet, orgfita

o Field: access_url

o Value:

http:jaladin unistra.fri
o LICD: meta ref.url

o Litype!
obscore:Access Refere

L S 3 4 3 3

URL to downlead the
data

L3 1.383° x 429

fﬁ’d s&wﬁk ,gdo DEEUEFMEEW This source at the reticle location (zoom on it via the mousewheel)

7 access url | calib level [ sregion | obs publisher instrurment na... obs id
h . I i T . Lband-4kcorr | Abell 194 |
(band-kcorr | Abel 194 A e

o~ 021‘50542-01‘916
B X AR &
80

| 5 4 sky
i 5 orivo 22 . - (9 2018-05-01 ... 2021

exp. sort view

http:#faladin unistra frydlflink 2 A 94 _IPo 2 T64Mb E




Abell 194 rec
moment 0'and

cds-aladin-Aladin »

Activités 2530t 07:34

k. Aladin v12.0 *+*BETA VERSION (based on v12.033) #+*

File Edit

Available data - 33609 Frame [CEI projection (SN AVl W@Em
AVA
fnview e oitt view DSS APanSTARRS ASDSS A2MASS AGALEX AGaia ASimbad ANED + -
i '

. P
D552 color i : i;i

. . . ska.scrnet, orgfita

4 2 PN o Field: access_url

o alue:

hittp ifaladin.uristra fri
o LICD: meta ref url

» Litype:
obscoreiAccess.Refare

+ : o

phot

. SN 4 4 4 44

draw
URL to download the
data

2.21°x1.12

Ogs0m
mmultiview

ska.scrnet. org/icaly/galacticCenter

3 region

calib level

| obs publisher d.., u}:s collection | facility name | instrurmer
ivoitest.skaof~ Pz MKT-MGCLS 'MEERKAT Lband-4ki
ivoyjitest skaof~7E MKT-MGCLS MEERKAT Lband-4k(

ap
nap HiPS

-3 kY
2018-05-01... 202
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File Edit

Available data - 33609 Command

Abell 1

.

Inviewe out view DSS APanSTARRS ASDSS A2MASS AGALEX AGaia ASimbad ANED +

Abell_194HiPS

|

L SN & 4 4 4 3 3

it

LA

94 m

Aladin v12.0

16.3' x 8.259'

Frame |—

® 0= W=I=TT
grid studywink Fﬂ’r rrﬁlgwinsw

calib level

§ra
21.4458

Data are being downloaded... look at the "stack"

5 region

21,4458

G- ol collections - |l

obs publisher d..
ivoyjtest .skaof~7;

obs collection
MKT-MGCLS

facility name
MEERKAT

instrume
Lband-4k:

ivoyjtest .skaof~7;

MKT-MGCLS

MEERKAT

Lband-4k

Welcome to
Aladin,

your professional sky
atlas.

« Discover all
astronormical data
awailable over the
net!

s Compare them
with your own data.

o Prepare your
obsenvation missions.

To start, type any
object name, such as
M1, and press
ENTER...

Or easier, clic in the
main frame and
enjoy the sky...

)
5 abell_193HiPSe
B4R (0:/F/DSS2 /e

# 16:3 % 825



File Edit Image

View Interop
Available data - 33609
i view e out view

Command

DSS MPanSTARRS ASDSS A2MASS AGALEX AGaia ASimbad ANED +

Abell 194SpecindexHiPS

5%

@& O &
gndsl%ywmk

1.2: % 36.49!
OE8Mm
w4 028

multivigw

\
rop

cont

pixel

prop

®
1255 Abell_184Spee:
B £bell 194HiPSs

7 access url callb level

sra
21.4456
3l 214458

s region

I - 5l collections - [l @

A DSS2/e

obs publisher d.| obs collection

KT-MGCLS
KT-MGCLS

facility name
| MEERKAT
MEERKAT

instrume
Lband-4k¢
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