
Federated AI-Cubes: 
The New Paradigm for Easier, Faster, and Deeper Insight

Background: Datacubes
Å More semantics; more intuitive; better service models

Å ñpushing technicalities behind the curtainò

Å Cornerstone for analysis-ready data (ARD) 

Å Originally invented with rasdaman

Example: EarthServer
Å single multi-Petabyte planetary 

datacube space

Å members in US, Europe, Asia

Å Free & paid services coexist

Challenge: AI Integration
Å Problem 1: how to make combined AI + queries easy?

Å Problem 2: how to limit ML application to their comfort zone?
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Conclusion
ÅAI-Cubesfor next-gen datacube services

ÅModel Fencing for enhancing ML accuracy and trust
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AI-Cubes 
= AI + datacube queries, seamlessly integrated

Å ML inference as part of OGC/ISO WCPS 

datacube language, ex: NASA/IBM Prithvi:

Å Model Fencing: based on metadata, server constrainsML 

inference to comfort zone of model (active research)

for $c1 in (hls_timeslice1), $c2 in (hls_timeslice2), $c3 in (hls_timeslice3)

return encode( prithvi1.segment($c1, $c2, $c3), "image/pngñ )

First Results
Using rasdaman pioneer datacube engine:

Å ML integration via UDF

Å Automatic homogenization & management & analysis

Å Interoperability �p users in comfort zone of well-known tools

Å Location-transparent fusion across data centers


