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New telescopes and big data
New facilities are coming online, providing unprecedented performances (sensitivity and fov, hence survey 
speed, resolutions, flexibility and commensality), resulting in data rates for science data products at level of 
several PBs/year.

● Variety of data types
● Big data volume per 

single entity
● High potential for 

reusability
● High potential for 

interoperability
● Higher scientific 

potential calls for an 
higher number of 
potential users
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The SKAO  Milestones
● December 2011: Establishment of SKA Organization (Italy founding member)
● 15 January 2021: SKA Observatory enters into force (Italy confirmed among 6 founding members)
● 1 July 2021: SKAO Construction begins (Italy gets first contracts)

Phase SKA-Mid 
(Dishes)

SKA-Low 
(Stations)

Key Milestone / Status

AA0.5 4 4 First operational fringes & 
verification

AA1 8 18 End-to-end system testing

AA2 68 64 Comparable to 
VLA/LOFAR sensitivity

AA* 144 307 "Staged Delivery" (Current 
Funded Baseline)

AA4 197 462* Full Design Baseline
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The extreme case of SKA
Examples on how flexible the observing modes can be for both SKA-LOW and MID.

Possible simultaneously:
• imaging
• VLBI
• pulsar search
• pulsar timing
via commensal / sub-arrays



The extreme case of SKA
SKA capabilities both in terms of fov and spatial/temporal/energy-resolutions will easily produce 
multi-TB data for a single SDP product associated to an Execution Block (EB)  

Table Notes:
(a) Line sensitivity assumes fractional bandwidth per channel of Dn/n = 10-4 (>10-6 will be possible)
(b) Continuum sensitivity assumes fractional bandwidth per channel of Dn/n = 0.3
(c) The sensitivity numbers apply to the range of beam sizes given by Min. and Max. beam sizes



The extreme case of SKA
● Raw data can only survive few days in the system, and SDP will deliver up to 700 PB/year (foreseen 

for SKA-phase 1) to SRCNet.
● SKA Telescope construction and SRCNet development are necessarily coupled.

Telescope 
boundary



What are the SKA Regional Centres?

Science Gateway, giving access to
Science enabling tools and applications
running on federated compute and storage

enabling users to discover data in the global SKA archive, develop 
workflows, perform analyses and collaborate, while supporting and 
training the community

addresses the "orders of magnitude" data problem and other 
challenges posed by interfaces (towards SKAO, and national HPC 
centres, community engagement)

maximise the scientific productivity and impact of the SKA



SRCNet core services



SKA Telescope and SRCNet Science Delivery Roadmaps

SRCNet Development project is to be 
extended by the end of 2030



Science Delivery missions
1. User Representation

● Mission: Act as the voice of the user community for SRCNet functionality.
● Key Activities:

○ Gathering, consolidating, and translating user requirements and feedback into actionable work items.
○ Prioritising development based on scientific impact.
○ Conducting market research on similar tools and emerging technologies.

2. User Support

● Mission: Provide a single point of entry for user assistance via the unified SKA Helpdesk.
● Key Activities:

○ Answering questions on SKA data, processing, access, and proposal processes.
○ Supporting the use of SRCNet services and scientific software.
○ Generating and maintaining user documentation, FAQs, and training materials (tutorials/videos).

3. Workflows

● Mission: Enable and support scientific data processing on SRCNet.
● Key Activities:

○ Creating, maintaining, and compiling template workflows for common use cases.
○ Distributing reusable, interoperable software libraries.
○ Supporting the integration and execution of SKAO pipelines (PLDPs) and user-generated workflows (ADPs).



Data product types identification/classification

● Relevant documents for Observatory Data Products (ODPs) are: 

○ SKA-TEL-SKO0001818, SKAO Science Data Products: a summary
○ Science Data Processor anticipated data products: A quick guide for SWG members

❏ Image Products 1: Image Cubes
❏ Image Products 2: uv gridded visibilities
❏ Calibrated visibilities
❏ LSM Catalogue
❏ Imaging Transient Source Catalogue
❏ Pulsar Timing Solutions
❏ Transient Buffer Data
❏ Sieved Pulsar and Transient Candidates
❏ Science Alerts Catalogues
❏ Science Product Catalogue



Towards SKA: data product types
identification/classification

● Relevant documents for Observatory 
Data Products (ODPs) are: 

○ SKA-TEL-SKO0001818, SKAO Science 
Data Products: a summary

○ Science Data Processor anticipated data 
products: A quick guide for SWG members

Data and metadata fluxes through SDP
(cf. Fig. 3 of SKA1 SDP High Level Overview)

https://confluence.skatelescope.org/display/SNC/SRCNet+Documents?preview=%2F296945850%2F296945858%2FSKA-TEL-SKO-0001818-01_DataProdSummary-signed.pdf
https://www.skao.int/sites/default/files/documents/d29-SDP_description_for_SWGs_Aug2015.pdf
https://www.skao.int/sites/default/files/documents/d29-SDP_description_for_SWGs_Aug2015.pdf
http://ska-sdp.org/sites/default/files/attachments/sdp_high_level_overview_part_1_-_signed_0.pdf


Towards the SKA Science Data Archive: CAOM

● The Common Archive Observation Model (CAOM) is an open source metadata framework, 
developed as a collaborative  effort among STScI, ESAC and CADC.

● Designed to describe and organize observational metadata in archives.
● Enables efficient search and retrieval of astronomical data.
● Tracks data provenance, relationships, and essential metadata.

Hierarchical Structure:

●Observation: A data acquisition event 
(telescope + instrument).

●Plane: Describes data products (image, 
cube, spectrum). Includes calibration 
level (raw, processed).

●Artifact: Physical storage (files, database 
entries).

●Part: a logical subcomponent of an 
Artifact (e.g. a FITS extension).

●Chunk: a single data array using WCS



Instantiation and deployment of visualisation services such as VisIVO, Aladin 
and CARTA or other visualisers for a high user demand and data volume 
environment, using flexible local computational resources. This includes 
storage sharing, data access, federated authentication, and integration with 
workload manager.

Also, includes the analysis for local and remote data locations (coupling with 
prototype 1, i.e. Data products replication, distribution, and synchronization 
across multiple locations)

Prototype 4: Visualization of SKA data with high volume of users and high 
amount of data



Visualization prototype

Improve existing visualizations (VisIVO, Aladin and CARTA) tools based on use cases collected by WG6 (e.g. 
adopting a client-server architecture, optimization for HPC environment, pythonic interface, enhancing 3D 
visualization features, enabling VO services exploitation for discovery and data access, e.g. SODA)
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Test workflows
SWF-001- Visualize Imaging Data 
Products

SWF-002 - Catalogue Search and 
Crossmatch

SWF-003 - Smoothing and Resampling

SWF-005 - Retrieve and import archival 
data including postage stamps 

SWF-006 - Change sky projection

SWF-008 - Systematics investigation and 
EoR power spectrum estimation

SWF-010 - Continuum source finding

SWF-012 - Image cube inspection



SRCNet v. 0.1 sites
• 8 sites contributed with computing and storage resources to SRCNet0.1, for 2025 testing period
• 7.8 PBytes total storage; 0.5 PFLOPS computing resources



Detailed Science Cases and Science Workflows
• Project Scientist worked a number of DSC (starting from those for AA2 Low)
• Starting from PI28 (September 2025) the Support Scientist (Teal) Team worked out:

DSC-035 Timing a know strong pulsar with Low
DSC-037 Cable reflection systematics for EoR science (Look for the presence of 
cable reflections which could prohibit EoR power spectrum detection. Identify any 
new/unknown systematics in the process)
DSC-043 Associated HI absorption in a high redshift galaxy
DSC-057 Low-frequency continuum observation of an equatorial deep field

The work included creating the gitlab repository and necessary 
documentation (jupyter notebook and tutorials, e.g. for interactive 
visualization)
During last SRCNet Workshop Project Scientists walked through a selection 
of different SWFs by exploiting resources from sweSRC, espSRC and 
ukSRC.  



DSC-057: Low-frequency continuum observation of an equatorial deep field

Step 1 Login and data access
Step 2 Initial data inspection
Step 3 Generate extra image data 
products
Step 4 Source findings and catalogue 
generation
Step 5 Source catalogue cross-matching
Step 6 Radio spectrum analysis
Step 7 Differential source counts
Step 8 Final verification assessment
Step End ADP ingested in the SKA 
archive and SRCNet are freed



The International Virtual Observatory Alliance

The Virtual Observatory (VO) is the vision that astronomical datasets and 
other resources should work as a seamless whole.
The International Virtual Observatory Alliance (IVOA) is an organisation that 
debates and agrees the technical standards that are needed to make the VO 
possible.



IVOA Radio Interest Group
(Chair: Mark Kettenis - JIVE)

Considered data variety and complexity in the radio domain, as well as little integration and utilization 
within the VO framework, the IVOA Radio Interest Group (RIG) was established in May 2020. 

The Radio Interest Group aims to bridge the gap between radioastronomy specific data needs 
and the Virtual Observatory framework by:

● Defining and promoting radio-specific data handling within the VO. This includes developing 
use cases for data exploration, access, and visualization, and identifying necessary metadata 
standards.

● Serving as a central point of contact. The group fosters collaboration between radio astronomy 
projects and the IVOA, encouraging the adoption of VO standards.

● Facilitating knowledge sharing. Through dedicated sessions at IVOA meetings, the group 
promotes discussion and development related to radio astronomy data.



SKA Data Challenges (SDCs)

1. Removal of foreground emission from Galactic and Extragalactic sources ('Foregrounds', or 
SDC3a)

2. Inference of important parameters of the Epoch of Reionisation ('Inference', or SDC3b)

SDC3 a,b – EoR 

SDC2 – HI survey
SDC1 – Continuum 
Stokes’ I

https://sdc3.skao.int/challenges/foregrounds
https://sdc3.skao.int/challenges/inference
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www.skao.int

We recognise and acknowledge the 
Indigenous peoples and cultures that have 
traditionally lived on the lands on which 
our facilities are located.

Thank you!

http://www.skao.int

