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This talk

● Overview of INAF national / international projects and collaborations on radio 

data in the VO context

● Highlight of VO standards/services/tools

● VO data models in the radio domain: a recent history



The INAF Radio Data Archive

Raw data from the 

Medicina, Noto and 

SRT radio telescopes

Progressively being

populated with Single 

Dish, pulsar and VLBI-

IT data (VLBI-IT = 

software correlated in 

Bologna)



VLBI FITIS-ID

Data 

formats

Single-dish FITS (and MBFITS)

Pulsar (Single Dish / VLBI)

PSRFITS, Filterbank, PSRCHIVE



Discoverability

TAP and DataLink
 TAP service:

 IA2 implementation

 DataLink

 Access to complex datasets: 

content list, ancillary resources 

(related datasets)

 additional metadata (provenance, 

data quality, etc.)



IVOA ObsCoreDM

Global data discovery and access requires

to expose a uniform, standard data model.

Analysis of the ObsCore mandatory

components.

For data discovery purposes, all the

required metadata core components are

present in the radio data model.



ObsCore mapping

An ObsCore Extension for Radio 

Data is being discussed within the 

IVOA RadioIG

Enhance data discoverability

Fruitful collaboration among facilities

dedicated to radio data

ObsTAP service implementation for 

the INAF Radio Data Archive 

foreseen by 2023 Q4



The Additional Representative Images for Legacy (ARI-L)

● ARI-L is an ALMA Development Project (PI: Massardi) that run in Jun 2019-Dec 2022

● It aimed at restoring ALMA calibration and performing imaging with the ALMA

Pipeline to complement datasets from cycles 2-4 in the ASA that missed a pipeline

image with representative images comparable to those of later cycles.

● The project reprocessed 88.5% of the MOUS processable with the pipeline (main goal

was at least 70%)

● For each pipeline processable MOUS in Cy2-4

(no TP, VLBI, Solar, Full Stokes) for each source

and calibrator encloses

■ overall spw continuum

■ mfs continuum for each spw

■ cube for each spw

● Images are included in Archive previews and visualization can be queried

as collection ”ari_l” and can be downloaded as “External products”

https://almascience.eso.org/alma-data/aril

3.5 years

3102
MOUS delivered

445 328
files ingested in ASA

150 127
images delivered

91
delivery rate of 

processable MOUS

https://almascience.eso.org/alma-data/aril


Data transfer and preservation

Peer to peer communication from the IT-ARC cluster at INAF-IRA and from the ESO cluster

towards the IA2 Data Centre front-end machine, to increase transfer speed and security

ESO HQ DTN

INAF-IRA DTN

ari-l.ia2.inaf.it

10 Gb/s

2016.2.00025.S_uid___A001_X1234_X2b5

2016.2.00025.S_uid___A001_X1234_X297

2016.2.00025.S_uid___A001_X1234_X269

2016.2.00025.S_uid___A001_X1234_X263

2016.2.00025.S_uid___A001_X1234_X272

2016.2.00025.S_uid___A001_X1234_X275

………………………………………….

IA2 storage system (non-exclusively) 

for ARI-L:

● 130 TB online storage 

connected to a 10Gb/s network

● 2.5 PB IBM tape library by IBM

Data is intended to be preserved



ARI-L Data access via IA2 VOSpace GUI

http://vospace.ia2.inaf.it/ui/#/nodes/


Solar Radio Data Management for Space Weather 

Science and Applications: TSRS
Part of the INAF Solar Radio Weather asset, the Trieste Solar Radio System 2.0 is the project for

a new, state-of-the-art solar radio polarimeter primarily devoted to the solar radio surveillance.

* With other Partners

Instrument/
Project

POC Location Operation Mode
SWx 
Application

TSRS 2.0
Mauro 
Messerotti

Trieste, Friuli-
Venezia Giulia

Solar Radio Monitoring
Nowcasting/
Alerting

RSRS
Vincenzo 
Carbone

Rende, Calabria Solar Radio Monitoring
Nowcasting/
Alerting

SUNDISH Alberto Pellizzoni
SRT, Medicina, 
Noto

Solar Radio Monitoring 
on demand

Alerting

SOLARIS* Alberto Pellizzoni Antarctica Solar Radio Monitoring Alerting



Trieste Solar Radio System – Archive and interfaces

TSRS 1.0 Archive Data:
~1.2 TB (compressed)
6+6 (LHCP, RHCP) bands
Flux & CP time series
Full solar radio disk



Data Management & Exploitation

• Real-Time data Acquisition

• Real Time Data Ingestion & Indexing

- Metadata management

- Modeling & annotation

> SSIG- & TDIG-driven standards

• Real Time Data Publication (TAP)

- Dynamic time series

- Space Weather events

> Catalogue

> Broadcast (VOEvent)

• Interoperability

• Data fusion

• Model Integration

• Knowledge Discovery in DBs

• Unified data Access, Search

and Analysis

IMPACT



Simulation Data Model

o Italian National Center for HPC and Big Data
 Development of a data model for describing the  results 

of astrophysical numerical simulations and 
observational data and make them FAIR

 Dedicated tasks for simulations and data 
processing/analysis for LOFAR and SKA

o Reference Model:
 Simulation Data Model (SimDM) Version 1.00, Lemson

et al., 2012, arXiv:1402.4744
IVOA Recomendation 2012 May 3rd

 The primary goal of the SimDM standard is to support 
discovery of simulations by describing those aspects of 
them that scientists might wish to query on, i.e. it is a 
model for meta-data describing simulations.

 Extension to a general description of data products is 
expected. 



SKA REGIONAL CENTRE Network - visualisation of data

Credit: J. Salgado

INAF leads the SRCSC 

Team dedicated to the 

realization of a prototype 

for the visualisation of SKA 

data with high volume of 

users and hingh amount of 

data.



SRCNet visualisation tool prototype

Solution for the visualisation of big datacubes at the SRCNet data lake minimizing the 

latency.

The proposed approach:

● Visualisation tool servers will be deployed in all the SRCs that host big data files to be 

visualised (e.g. big data cubes) 

● A REST (or similar) service will be used to discover the server that is close to a 

particular data entity

● The visualisation tool will connect to the selected remote server to start the visualisation



IVOA tools/standards in SRCNet visualisation

The service output could be integrated into an ObsCore response and could be inspired by 

the IVOA Data Link standard.

Proposed input format: SIA2, ObsTAP

Proposed output format: VOTable

Alternative: directly query the ObsTAP discovery service with SAMP in client mode. This 

could be an option to get information from the SKA discovery service through communication 

with another (VO-compliant) tool such as Aladin or TopCat or, later, the SRC web portal.

VO tools, after querying the discovery service displaying the ObsCore result and discovering 

the DataLink URI send “table.load.votable” messages to each tool providing them with this 

URI of the DataLink response.



IVOA tools/standards in SRCNet visualisation

In order to properly distribute the analysis servers for visualisation (or other remote 

operations) into the SRC Net nodes, containerised versions of SODA service is being 

deployed.

Also, a prototype SODA service on top of hips2fits to deliver fits images extracted from HiPS 

data is being investigated.



Fast Radio Burst VOEvents

The Canadian radio telescope CHIME, 

with over 600 FRBs discovered in one 

year, is currently the flagship 

instrument to detect new FRBs. They 

started issuing discovery alerts 

through a VOEvent system.

Follow up of repeating FRBs is done with the Sardinia Radio Telescope and the Northern Cross 

interferometer in Italy.

Subscription to the CHIME VOEvent alert system has been experimented in view of the follow up + 

multi-wavelength campaigns.

Extra manpower is required to validate the very high number of alerts, currently preventing the use 

of the CHIME VOEvent system as an automatic trigger for observations with the INAF radio 

telescopes.



Thank you


