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Observations (event acquisition), Measurements, Knowledge (interpretation)
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Updateon the status of the implementation of the TS ototype project,

part of the MITIC'premiale 2015" initiative (2017)at the Gaia DPCT.
(INAF, ASI & ALTEC)
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A Probing/challenginghe discovery space of data taken for a givprogram/missionmeans to exploit
that data for issues (scientific and/or technological) not in the primary sciecese ofthat
program/mission to:

A objectively assess the true value of the associated archivetiier different agencies/institutions
potentially interestedin its longterm preservation.



Speadtitcrmoelialondehind prototypiing the TLSconegpt @ntthedaaiaraidhive @GPOPCT:

A Addressinghe A Y (i NA ¥y & A @ LX B Bé& Gazag@bSoNide all-sky survey, as DBd at the DPCT through
experiments on the first PRlass (still highly nosstatic) archive of theoptical celestialsphere available in Italy

A Same as above, but in combination with other present and future archives (i.e., deep grdaasdd photometric and
AaLSOUGNR&AO2LIAO adzNBSeas 9!/ [L5ZIXU
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Implementation principles

A Select experiments thabestrepresentthe motivations behind the TLS idgaasesequiring recalibrations or special
data treatment, including cases requesting dadgta aswell): proving (or disproving) thgparadigmaof long-term
preservation of data andsome/all ?) calibratingpipelines.

A Because of budget limitationsjlelay HWdecisionsuntil the very detailed planning of the representative experiments
adopted(e.g, Data Requesisand detailed design of SW architecture finalized.

Expactedreesitis:
A Show successful neastandard scientific and technical exploitation of GaepDB

A Final Report on curation and preservation of data and methods, and on relevance of the human factor (e.g., data
scientists)



Sep2017 CMEsseenby Gaiametrology (BAM)system
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(Courtesy of A. Riva)
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The sdtecied delerifieepananents

1.

(Sciencas engineering investigations as well!)

Discovery and characterization of AGNSarnererq Raiteri, Busonerq Lattanzi,Morbidelli). In particular
2F . f 1 I NB X unpredictievariabilitysaales of libkslays. Requests: singleCD
photometry (both instrumental and calibrated fluxes) in-@and (AstroElementary and BpRpbands
(PhotoElementary. Special data processing possible (TBC).

Support multtwavelength multtmessenger astronomy: search/characterization of Gravitational Wave
sources(Crosta BranchesjiBrocatg Bucciarell) Busonerq Lattanzi,Morbidelli, Vecchiatg.
Uniguerequirement: fast reactiortimes.

Retrieve all Astrometric and Photometric epoch data over square degrees. Special processing of
astrometric data including imagesA&troObservation= there arel,200 billions observationd.e. single
/15 UONYyaArxlasz Ay p @SIFNAR®P ¢KSAS NP avylrtt AYl

Space science & engineering: effeasL2 environment on digital devices aboardl(TEC+INABATQ

TECSEL?2).
Utilizes also telemetry (hous&eeping) data thathave not entered the Gaia DPAC processing



2. Data Extraction

(what is essential for sciencexploitation?)

Avdz$SSYy 1jdzSNASE F2N 6GKS o SELISNRAYSy(ia
userfriendly and will not be such for the prototypeBesidesCompleteSource
(much like the catalog delivered at Data Releases), extract:

U Transit dataAstroObservationPhotoObservationSpectroObservatiamrmaking up most of
t he Gaia raw data) and 4laeAstroElénoentanre spondi ng
PhotoElementarySpectroElementaly

U Calibration data (CDB)

U Orbital and satellite attitude info



3. Data Transformation

A Transformation to FITS and/or CSV (ASCII standard) files

A Export methods (?) for specific needs (e.g., calibrated fluxes; more accurate
astrometry)

The items above already call for considerations on curation and preservation of data and,
possibly, methods.



Example. Global@ycllig astrometric calibration (GSR@DPCT)
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4. How?

(Where are we?)
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TLS prototype: building a Proof of Concept (POC)

Today

Gaia DPCconstraints:
H/W ¢ Gaia GBINRepository
S/W ¢ Gaia Libraries JAVA
DBMSc Oracle 18C
Network ¢ Close

TLSEcosystem{POC):

H/W ¢ ODAX4 + StorageGloud

S/W ¢ Fortran, C++, Jav&iton..
DBMSc Oracleproductsgalaxy
Network q Open

Cloud computing

Roma, INAHHq, ICT Workshop 2019



Conclusions so far:

C TLS prototype feasible within given funding framework and resources, and well
worth the efforts!

C Delays mostly due to the increased workload imposed by the Gaia schedule
especially after implementation of mission extension on ALTEC and INAF personnel

C Initial trial extractions for Exp. 1 already underway, while Exp. 2 will use known GW
antennas discoveries as study cases.

C DB, processing, and storage HW identified

C Recruitingof a Data Scientist underway



