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ASI - Italian Space Agency

SSDC – Space Science Data Centre

BeppoSAX SDC ASI Science Data Center Space Science Data Center2000 2017

Multi-mission - astrophysicsBeppoSAX + EO, ICT, Space weather, 
NEO, Multi-messenger 



ASI - Italian Space Agency

SSDC – Space Science Data Centre

BeppoSAX SDC ASI Science Data Center Space Science Data Center2000 2017

Standard data formats and resident data Targeting Interoperability



MAIN GOAL
acquire, manage, process and distribute data from (mainly) space 

based missions adopting the FAIR (Findable, Accessible, 
Interoperable, Reusable) principles. 

SSDC adopts and proposes international standards to ensure
both the long term preservation of the archives, and the
interoperability with other data centers.

ASI - Italian Space Agency

SSDC – Space Science Data Centre

BeppoSAX SDC ASI Science Data Center Space Science Data Center2000 2017



SSDC organization includes:

ASI – Italian Space Agency
INAF – National Institute for Astrophysics
INFN – National Institute for Nuclear Physics
Industries are involved for ICT support.

INAF
(Agile, Euclid, 

Gaia, NuSTAR,…)

INFN
(AMS, Fermi, 
Limadou, ...)

Telespazio
SERCO
(ICT)

ASI 
(Scientific & 
Technical 

Coordination and 
Management) 

SSDC Partners

Science oriented approach:
Developers and Users/Researchers
working together

At present, SSDC team involves ~40 people
that are expert on different fields:
scientists from ASI, INAF, INFN and SW
engineers from Telespazio & SERCO



ASDC

Data 
Processing and 

Archiving

Data Distribution

Online DA Tools 
Development

Scientific and technological  
research

Support to the Scientific 
Community

Long term data 
preservation

Mission Science 
Operations

Big Data &
Data Mining

Data Fusion
Multi-wavelength
Multi-messenger

SSDC – Activities



Science Tools 
to allow on-

line access to 
multimission
DA resources  

On-line access 
to mission-

specific 
resources

SSDC Science Gateway



The Multi-Mission Interactive Archive



Summary of the observations 
on the 3C454.3 position considering 

all the data available @ SSDC 

Clicking on each of the “piece of cake”
you have access to the corresponding 
data and the interactive data analysis 



Direct access to the 
SSDC Data Explorer tool,

the data, and the interactive analysis

Access to the 
SEDBuilder tool 



Interoperability and VO tools: SAMP



Interoperability and VO tools: SAMP

A. Maselli et al



Interoperability and VO tools: TAP

Service based on TAP library by CADC

Latest TAP version used 1.1 (Replacing 
previous ASDC TAP 1.0 service) 

New authority created ivo://ssdc
Euro-VO Registry ivo://ssdc/tap

Using TASMAN by IA2 for schema 
management

Only a few test cases, starting from SSDC 
owned catalogs

M. Giardino et al



https://tools.ssdc.asi.it/Matisse
1. 2013: First MATISSE release
2. 2016/17: Open data (VESPA)
3. 2019: MATISSE 2.0: Python 3, New DBMS, 

Servlet based
4. 2020-22: +Thermophysical model, 

Geological maps

Nature Astronomy
July 2019 cover!

MATISSE: the SSDC webtool for the solar system exploration data

• VIR Vesta
• VIR Ceres
• CRISM Mars (via PlanetServer)
• VIRTIS Venus (via EPN-TAP)
• Airless bodies thermophisical model
• MARSIS (restriced access)
• MESSENGER MDIS-NAC (via NASA 

ODER ETS)

MARSIS public observations ready to 
be published (via EPN-TAP)

Zinzi et al., 2016, A&C

https://tools.ssdc.asi.it/


https://tools.ssdc.asi.it/Matisse

Nature Astronomy
July 2019 cover!

MATISSE: the SSDC webtool for the solar system exploration data

https://tools.ssdc.asi.it/


ExoplAn3T
https://tools.ssdc.asi.it/exoplanet

Remote query to 
different archives

using TAP

A first query searches
for planets with 

required
characteristics

Then a second query 
is performed to look 
for all the planets in 
the found systems

A. Zinzi et al



NEOROCKS (or "My FAIR Planetary Defense")

To date, only 20% of the known NEO population has been characterized in terms of physical properties,
because physical characterization requires availability of large aperture telescopes.

The key issue, which marks a radically different approach, is the early onset, i.e. since discovery, of a direct link
between orbital and physical characterization.

The proposed process starts analysing continuously the detections, in order to find out those which deserve
attention as potentially hazardous. For each object identified, the astrometric follow-up and the associated
orbit improvements are activated in closed loop until the accuracy of the ephemerides enables to successfully
attempt an observation devoted to physical characterization.

It appears then desirable that both ground-based and space-based data on
NEO physical characterization should be available through a centralized
access able to guarantee their long-term archiving, as well as to ensure
the maintenance and the evolution of the corresponding data products

See A. Zinzi’s talk on SSIG splinter



NEOROCKS - Data Model definition and EpnCore

Matching parameters used by the NEO community to the EpnCore, finding a nice correspondence.
Picking also from thematic extensions, 70% coverage of total parameters coming out from NEOROCKS community.

Parameters Coverage

EpnCore External Services Additional pars
DynAstVO

PVOL
lofar_jupiter

not covered

Attributes from logical model 

EpnCore parametersEPN-TAP services

EpnCore

See A. Zinzi’s talk on SSIG splinter



Space Weather phenomena resulting from Sun-Earth 
connection and/or its interplay with the GCRs

Background figures are from NASAPlainaki et al., JSWSC-Agorà, 2020

ASPIS – The ASI Space Weather 
Infrastructure 

The future national Scientific Space 
Weather Data Centre, hosted in ASI’s SSDC



ConcluSpace Weather – ASPIS: Caesar project

PI: M. Laurenza (INAF)
Deputy: D. Del Moro (UniToV)

Large variety of heterogeneous data

Needs for standardization and 
hamonization



Conclu

Material for this presentation has been made possible thanks to the work of several 
SSDC members (incomplete list, apologies!):
• Current MF and VO team: A. Maselli, V. D’Elia, M. Giardino, A. Giunta, C. Pittori, F.

Verrecchia, M. Vicinanza
• Other teams: A. Zinzi, I. Di Pietro, M. Fabrizio, +all SSDC teams and SW eng

https://www.ssdc.asi.it/ssdc_staff.php
• Former SSDC staff: P. Giommi, M. Capalbi, B. Gendre, C. Leto, G. Stratta, + …

SSDC Team

• Mixture of scientific+technical expertise not easy to find:
• Too technical for researchers: very often this work is not properly evaluated 

in career recruitment/advance procedures

• Data scientist needed everywhere, with much better career opportunities 
outside academic research



Conclu

ASDC->SSDC is also a transition from local data in standard formats to full 
interoperability
• Easier to implement for new projects, harder to convert 20+ yrs of work, keeping 

at the same time all services available, operations, etc.
• Catalogs: SAMP good coverage; TAP: few test cases - small catalogs
• Images: coming next, some HIPS attempts for Swift XRT@OpenUniverse
• developing guidelines to explain all SSDC teams (scientists, not VO expert) 

how to make interoperable their fits/pds4 compliant data
• Newest tools (NEOROCKS, MATISSE, ExoplAn3T, ASPIS) are more VO oriented:

• Heterogenous data: Astro+CR, TGF, space weather, planetary, exoplanets
• Significant efforts on Data Modelling

• HR issue: technological activities in Italy not rewarding for career advancements

Conclusions
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