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SKAO: the largest (radio-)telescope
1 observatory: 2 telescopes (Australia & South Africa)+ Headquarters (U.K.)
A giant software observatory, streaming data globally
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SKAO: unraveling the unknown
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Cyber Continuum for SKA
Hierarchical architecture: system of systems
○ Large amount of distributed & heterogeneous sensors
○ Real-time stream engine for raw data convergence
○ State-of-the-art datacenter for processing, storage and distribution
○ Distributed network of national HPC facilities for content delivery to the users
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Edge-to-HPC computing for SKA
Collect, Converge and Reduce data streams from distributed sensors
○ In situ & Online data processing with centralized HPC systems
○ Reduce continuous 10 Tb/s stream to 350 PB/year of data products
○ Affordable / Adaptable / Frugal / Resilient
○ Duplicated in two host countries (with centralized control in UK)
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HPC-to-Cloud computing for SKA
Federate resources to analyze distributed data
○ Rely on external resources (regional centers), possibly at continental level
○ Federate: compute, data logistics, storage, wide-area workflows
○ Increasing use of AI for many science programs
○ Access patterns, provenance, resources accounting, power management
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SKA computing challenges: imaging
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Typical acquisition and processing pipeline
• Combine pairs of signalsto create “visibilities”
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SKA computing challenges: imaging
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Typical acquisition and processing pipeline
• Combine pairs of signalsto create “visibilities”
• Iterative algorithmto perform imagesynthesis incl.calibrations +deconvolution
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SKA computing challenges: imaging
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Typical acquisition and processing pipeline
• Combine pairs of signalsto create “visibilities”
• Iterative algorithmto perform imagesynthesis incl.calibrations +deconvolution
• Multiple targets (planetsgalaxies, cosmic dawn):variable obs. scenario= variable workload
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SKA computing challenges: imaging
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Imaging:● Earth rotation synthesis:increasing frequencyplane coverage overextended observationtime● Both iterative(deconvolution) andincremental (observingtime)● Trade-off betweenonline processing (bufferbased) and batchprocessing (storage)
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