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Too much data?

Gala 1 Petabyte
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Too much data?

SKA = 1 Exabyte / day
(1078 Byte = 1 Billion Gigabyte)
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Too much data?
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Next-generation survey data

Euclid Square Kilometer Array (SKA)
~1/3 of the sky up to ~3/4 of the sky up to
Wide survey: 1.5 billion galaxies (photo-z) ~1 billion galaxies with spectra
Deep survey: 35 million galaxies (spectro-z) >1 million resolved galaxies in HI
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Simulation data
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Simulation data
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Data access patterns

. @) "__' PO3ITAL 3im34D ALADIN 5<J XMATCH OTHERS w HELP 7
« Extracting features —
C YOk izieR

— compressing data e

§) vizieRhome . . Photometry viewer . € » Query VizieR using TAP . 4 X-match tables . $%; Query images/spectra

Preferences The VizieR service is now hosted by CDS domain (cds.unistra.fr). Please, modify your configuration for the new domain.
max: | 50 ~ : >
HTMLTable  + Find catalogs among 24690 available Wavelength Mission Astronomy
L] L] .
(] n n [ All columns Clear Radio AKARI Abundances
O r I g I a a a S e S » Compute Expand search [ Millimeter || ANS Ages
Mirrors O Catalog, author's name, IR : ASCA AGN -
. . CDS, France v word(s) from title, description, etc. optical BEDPU_i‘\X nSSOtlatl?ns
ﬁ e.g.: AGN, Veron, I/239, or bibcodes... uv Cassini-Huygens | Asteroseismology
EUV CGRO Atomic_Data
» sSearch for catalogs by column descriptions (Ucp) 9 *eray Chandra Binaries:cataclysmic

» Search for catalogs containing additional data

. ° ° . Search by Position across 27747 tables
. EX p I I C It C r I t e r I a b a S e d a C C e S S Target Name (resolved by Sesame) or Position: Target dimension:

Clear | J2000 w 2 arcmin «

. . . . ol o NB: The epoch used for the query is the original epoch of the table(s) (&) Radius O Box size
ﬁ | I I I l Ited I n l I eXI bl I Ity & l lX (i) More about VizieR sort by : popularity [ date [] | Find Catalogs |2

Tools related to VizieR

: M = Catalogue collection : Search VizieR catalogues available via various services (FTP, VizieR, TAF, ...)
L e n S I n e S O u rC e S C I e n C e = CDS Portal : Access CDS data including VizieR, Simbad and Aladin using the CDS portal
= Spectra, images in VizieR : Search Spectra, images in VizieR
* Photometry viewer : Plot photometry (sed) including all VizieR

= TAP VizieR : query VizieR using ADQL (a SQL extension dedicated for astronomy)
ﬁ n O a C C e S S O C O I I l p eX S ru C u re S = CDS cross-match service : fast cross-identification between any 2 tables, including VizieR catalogues, SIMBAD
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Analysis

HPC systems
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Demo with Aladin Lite :
https://space.h-its.org
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https://space.h-its.org/
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Access beyond a form

earch Criteria .
}S 0 VizieR home . o Photometry viewer . € » Query VizieR using TAP . £ X-match tables . ¥ Query images/spectra

Preferences The VizieR service is now hosted by CDS domain (cds.unistra.fr). Please, modify your configuration for the new domain,
max:| 50 -
HTML Table & Find catalogs among 24690 available Wavelength Mission Astronomy
] Al colamns Clear | Radio AKARI Abundances
» Compute Expand search [] Millimeter | ANS Ages
] ASCA AGN
Mirrors e Catalog, author's name, . | ‘
o L4 €S, France v ward(s) from title, description, efc. optical BeppoSAX Hssm.at_?)rs
eg.: AGN, Veron, [/239, or bibcodes... uv Cassini-Huygens | Asteroseismology
. EUV CGRO Akomic_Data
¥ Search for catalogs by column descriptions {L'CD}O Heray Chandra | Binaries:catackysmic

¥ Search for catalogs containing additional data

Search by Position across 27747 tables

EER) vmeaan s marn

et dimension:

| aremin ~| [Gat

dius () Box size

Search by similarity

sort by : popularity [Jdate [ | Find Catalogs | 2

jous =5 (FTF, VizieR, TAF, ..}
using the CDS portal

Define and train your own agents

for astronomy)
tables, including Viziek catalogues, SIMBAD

e Linking data with text

What is next?
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ML on data — uncertainties

convolutional layers fully conqected part

input .

I

Gaussian mixture model

feature maps
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How to preserve uncertainties?

» Store uncertainties/likelihood functions in databases
* Represent uncertainties that allows for indexing

 Allow for queries with uncertainty, e.qg.

Give me all object,

classified as quasar (with a probability of more than 90%),

with a redshift larger than 4 (with a probability of more than 80%),
sorted by joint probability

— develop database extension / modify ADQL to enable such queries

11 /28/24 PUNCHA4NFDI Annual Meeting | Bonn | Perspective from RDS: observational and simulated data | Kai Polsterer 14/17



Workflows / reproducibility

» Jupyter is great for documenting
— semi-optimal for efficient workflows

* How to preserve data provenance
— everyone own solution?

* How to exchange/preserve workflows
- Common Workflow Language?

* How to reproduce higher data generation process
— (the click/click/click problem)

How can NFDI support GSP?
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Critical comments

data volumes — tasks / goals
hardware infrastructure = humans / services
providers perspective on data — scientists perspective / UX
open data / FAIR — just labels? We should be honest
we need more compute and storage — we should talk
sustainability = reuse existing data / less instruments

look at fields independently — identify synergies better
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