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Axiom: Agile, eXtensible, fast I/O Module for the cyber-physical 
era: AXIOM

Description

We are entering the Cyber-Physical age, in which both objects and people will become nodes of the same 
digital network for exchanging information. Therefore, in our imaginary, the general expectation is that 
things or systems will become somewhat smart as people, allowing rapid and close interactions not only 
system-system, but also human-system, system-human.

More scientifically, we expect that such r-Physical Systems (CPSs) will at least react in real-time, have 
enough computational power for the assigned tasks, consume the least possible energy for such task (energy 
efficiency), scale up through modularity, allow for an easy programmability across performance scaling and 
ploit at best existing standards at minimal costs. The whole set of these expectations impose scientific and 
technological challenges that need to be properly addressed.

The AXIOM project (Agile, eXtensible, fast I/O Module) aims at researching new software/ hardware 
architectures for CPSs to meet the above expectations. The technical approach aims at solving fundamental 
problems to enable easy programmability of multi-core multi-board systems through the open-source OmpSs 
programming model, leveraging Distributed Shared Memory (DSM) inspired concepts across the modules. 
The OmpSs will allow accelerating functions through an FPGA (Agility). In particular, to the best of our 
knowledge, this is the first time that DSM will be effectively demonstrated on an embedded modular system 
(eXtensibility). Modular scalability will be possible thanks to a fast interconnect that will enrich the module.

To this aim, an innovative modular ARM-based board with enhanced capabilities for interfacing with the 
physical world will be designed and demonstrated in key scenarios such as Smart Video-Surveillance and 
Smarting/Home (Domotic).
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