Motivation: In the past, we could make discoveries with archives...

“Fast radio bursts” Lorimer et al. (2007) * One burst every 10 seconds!
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Motivation: ...but this may not be longer possible

* Previously: (most) data could be stored and reanalyzed/reused in data life cycle

* Now: data rates increasingly large — even after on-line analysis
(FPGA,GPU,HPC,Al,...) — only parts of data can be stored!

e Soon: only tiny fraction of data can be stored: dramatic loss of information!
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Making decisions on the fly, what is archived or not — archives need to capture decisions!

Decisions also important when triggering other telescopes (“multi-messenger”).



A general challenge with modern experiments & beyond

* Data rates are increasingly large — even after on-line Raw data streams
analysis (FPGA, GPU, HPC, Al, ML etc.) only small parts of
data can be stored 1 -
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e Result: dramatic loss of information by irreversible loss of —
data '

* Already reality in e.g. parts of astronomy & HEP! | e
\_ Data reduction /

* Strategy: real-time dynamical filtering, dynamical “’ factor 106/
archives & scalability — this is already a challenge on its ,
own.

e But, even more, what are the implications for
reproducibility, discovery potential & interpretation?

* What to store? How to select? Minimizing impact of Archived
climate? Data
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Many far-reaching technical questions:
- Metadata in the context of real-time data analysis . o
- Effective data reductions and GreenIT Triggered decisions for

same & other instruments




Adressing these problems in TA 5: ,,Data Irreversibility“

TA5-WP1: Implications for Discovery Potential and Reproducibility
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Addressing: tension and interplay between reproducibility of filtered data and implications for discovery potential.
Delivering: possible solutions, curation criteria and structural requirements on metadata in light of FAIR principles.
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WP2 Dynamic filtering

Addressing: Discarding irrelevant
information with minimal time
budget using filtering of various
forms of noise and irrelevant
backgrounds

Delivering: Solutions for real-time
selection of (anomalous) signals,
including a description of decisions
in metadata
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WP3 Dynamic archiving

Addressing: Archives will be systematically incomplete: selection depended on (some past) real-time selection that
needs to be tuned and updated to optimize future real-time processes (WP2).

Delivering: Methods for queries of (multiple) dynamic archives which returns: 1) collection of real-time selections

that would have been made, 2) estimate of how well archived datasets represent real-time data stream for specific
query (WP1+5).
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WP4 Scaling workflows

Addressing: Optimal use of hardware and software resources when analysing single huge data sets
Delivering: Report on technology solutions for scaling the "online” and "offline” workflows
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WP5 Evaluation and validation of instrument response & characteristics

Addressing: data quality assurance for systems with irreversible data processing in presence of variable,
unpredictable background

Delivering: anomaly detection and predictive maintenance for real-time systems exploiting machine learning
solutions with on-line feedback to archive metadata and studyimpact on noise
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