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Science Paradigms

Th_OUSGﬂd years a_g_o: |AU Astroinformatics and Astrostatistics
science was empirical
describing natural phenomena

Last few hundred years:

theoretical branch N2
using models, generalizations [ g] 4nGp
Last few decades: % =

a computational branch
simulating complex phenomena

Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics


http://www.iau.org/science/scientific_bodies/commissions/B3/info/
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LSST Arger“oup:
involves 65 hers




Pixel count : 3.2 GpiXels ° Survey duration : 10 years . g

Number of Data Releases : 11 .

#e Focal plane : 189 4kx4k science CC __—
A -- Number of objects (full survey, DR11): .
Pixel pitch : 0.2 arcsec/plxel

https //qithub.com/broker- Workshoo’/’
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Real-time alert latency : 60 secondsr. ~ .R S —



https://github.com/broker-workshop
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'Prompt data products (for transients, variables, and moving objects): i : p < iy
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e  Alert packets for sou'rces detected in difference images. (dif‘ference = direct-template) delivered to brokers (60 seconds).:

= —
= N

‘. Catalogs of sources (associated' by> location into "objects )detected in difference |mages (24 hours)

e Catalogs of movmg objects with orbital parameters from the MPC (a result of dayt|me processmg)
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° Dlrect and dlfference images (24 hours) : i , _- . .

Data Releases data products (for static sky sources like stars and galaxies): , = : : s S

- e A global and uniform processmg of all the data taken from the start of the survey unt|l a given date (typlcally 6 months
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: .- e Raw and callbrated |mages the callbratlon data and deeply stacked coadded |mages ‘
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% ‘e Source and object catalogs W|th measurements (centroids, fluxes magnltudes shape and size parameters and more).

e lncludes re- processed Prompt data products and d|rect |mage light curves.
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https://www.lsst.org/scientists/alert-brokers
https://www.lsst.org/about/dm/data-products
http://ls.st/dpdd

_How"can | access and pi'ocess Rubin Obse[vetory data and simulations_?
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The whole Rubir_iObservatory data for the LSST (raw and calibrated images, yearly data releases) will be irchived in its entireiy in two

facilities on different contineniS' -NCSA in the US and CC-IN2P3 in France. Users with data rights will access the survey relea_ses and

data products through tools prowded by the Proiect from a Data Access Center (DAC). Currently planned DACs are at NCSA, at '
CC-IN2P3, and in Chile; ot - - S
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Database queries for catalogs. . 2 ; 3
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"Many users will ohly desire the cutput catalogues brovided in each data release." - s -
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DACs will provide access via QServ, which allows efficient querying of the petabyte-size catalogs.
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http://slac.stanford.edu/exp/lsst/qserv/
https://ieeexplore.ieee.org/document/6114487/
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S$3.1 TITLE: Serving LYS1] : \ alogs from the
IATE Lite IDAC

IATE is a founder '?" 9 the UNC supercomputing centre (CCAD: s Where its
computing hardwa osted and also-where: many Uf"our computm i , fast and
efficient supercg puter. cefitre. CCAD has provided computmg resou
hosting the dat developlng simulations and supporting its analysis.
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If selected, IATE would secure funding to purchase additional hardware necessary to store the LSST data. Since this
would involve only catalogue data, we believe that we would need only approx. 200 Terabytes of storage: We also
believe that =~ userswﬂl need to do some basic data reduction and correlation with other da’ca ~~,and we
intend to provide additiona 0TB and 128 + CPU cores, guaranteed eé}chers use.

we do intend to attempt to run and s y conforming to all other

Guidelines for Rubin Independent Data Access Centers as specified in the



https://ccad.unc.edu.ar/
https://rtn-003.lsst.io/
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VERA C.RUBIN  Portal  Notebooks  APIs  Documentation  Support  Community I . e O r Login
same as LINCGz=.
Rubin Science Platform
-.,‘ <
Portal Notebooks APIs ;
Discover data in the browser Process and analyze LSST data with Learn how to programatically access data =5
Jupyter notebooks in the cloud with Virtual Observatory interfaces 8 S
B 29
g T
Learn more about the portal. Learn more about notebooks.
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https://dask.org/
https://spark.apache.org/
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https://iopscience.iop.org/article/10.3847/1538-4365/ab8868
https://arxiv.org/abs/2107.10281
https://arxiv.org/abs/2111.08683
https://www.simonsfoundation.org/2021/10/24/astrophysicists-reveal-largest-ever-suite-of-universe-simulations/?
https://www.simonsfoundation.org/2021/10/24/astrophysicists-reveal-largest-ever-suite-of-universe-simulations/?
https://www.simonsfoundation.org/2021/10/24/astrophysicists-reveal-largest-ever-suite-of-universe-simulations/?
https://www.simonsfoundation.org/2021/10/24/astrophysicists-reveal-largest-ever-suite-of-universe-simulations/?
https://iopscience.iop.org/article/10.3847/1538-4357/abf7ba
https://iopscience.iop.org/article/10.3847/1538-4357/abf7ba
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https://arxiv.org/abs/2111.06393
https://arxiv.org/abs/2110.11970
https://www.nature.com/articles/s42254-021-00314-5
https://www.nature.com/articles/s42254-021-00314-5
https://docs.pymc.io/projects/examples/en/latest/getting_started.html
https://github.com/google/jax
https://fluxml.ai/

$S por firmarse

En desarrollo: 1.5 M"US$%8&je Goordinacion del
MlnCyT Cdbaren-colaboracio con UNRC,
UCC, U821 UBP +INT\, +INTA para
en loT, DS, ML,
- Robotical -
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https://diplodatos.famaf.unc.edu.ar/
https://www.famaf.unc.edu.ar/academica/grado/licenciatura-en-matem%C3%A1tica-aplicada/
https://ccad.unc.edu.ar/2021/09/04/el-ccad-obtuvo-un-pfi-por-6m-para-actualizar-mendieta/
https://ccad.unc.edu.ar/2021/09/04/el-ccad-obtuvo-un-pfi-por-6m-para-actualizar-mendieta/
https://www.youtube.com/watch?v=3jUlMi1wLnU

Gracias por su atengion!

We
plan to put DC2 simulation on a Dask cluster
using Amazon SageMaker and AWS Fargate
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https://www.youtube.com/watch?v=SGUCcjHTmGY
https://www.conicet.gov.ar/el-conicet-y-aws-anuncian-una-convocatoria-para-acelerar-e-impulsar-la-innovacion-de-proyectos-en-la-nube/
https://www.conicet.gov.ar/el-conicet-y-aws-anuncian-una-convocatoria-para-acelerar-e-impulsar-la-innovacion-de-proyectos-en-la-nube/
https://www.conicet.gov.ar/el-conicet-y-aws-anuncian-una-convocatoria-para-acelerar-e-impulsar-la-innovacion-de-proyectos-en-la-nube/

