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SUPERCOMPUTERS:

THE EURETILE EUROPEAN
PROJECT MIMICS BRAIN
NETWORKS

© (2007) Mariana Luiz Villareal

The European Commission recently published the conclusions of the EURETILE (EUropean REference
TiLed architecture Experiment). This European project is an innovative many-process programming
paradigm and HW interconnection, designed to study new supercomputing techniques to solve
problems of scientific and industrial interest. Funded by the European Commission and coordinated
by the INFN, EURETILE is based on the structure of the brain. It simulates the functioning of the brain
by means of what are known as “neural networks”, mathematical models of artificial neurons and
synapses that mimic the many interconnections between the cells in the brain and their extreme
plasticity. “We have conceived a promising paradigm for emulating the three levels of hierarchy of the
brain (cortical columns, cortical areas, cortex)”, explained Pier Stanislao Paolucci, researcher at the
INFN and coordinator of the EURETILE project. “In the next decade autonomous vehicles and robots will
use multi-sensorial systems in which scientific applications such as brain simulation will be embedded
to improve their ability to understand the environment”, he added.

The international collaboration is a consortium of five partners: the INFN from Italy, the Swiss
Federal Institute of Technology in Zurich, TARGET Compiler Technologies from Belgium, RWTH Aachen
University in Germany and the TMA Laboratory at the Université Joseph Fourier, in France. The results
will immediately be incorporated in industrial applications and forthcoming research and development
projects undertaken by the groups involved and funded by national or international schemes.

There are three examples of how these techniques will be incorporated. The first is the comparison
of the brain simulation data developed by the INFN with in-vitro measurements on biological tissues.
Starting in 2015, the brain simulation technologies developed by the INFN are being used in the
CORTICONIC European project, in collaboration with the ISS (Italian Institute of Health). “The project
is investigating the activity of a segment of brain tissue, using conventional experimental techniques
based on electric and optical probes as well as innovative simulation technology” explained Mr. Paolucci.
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“After all, scientists now have three methods of investigation. The most traditional are theory and
experimentation. Now we also have a third: simulation. The first results of CORTICONIC are expected
towards the end of this year”.

A second example of the application of EURETILE is the APEnet+ interconnection architecture - the
latest generation of supercomputers for simulations in physics that the INFN has been designing and
developing since 1984, building on the original project by Nicola Cabibbo and Giorgio Parisi - within the
scope of the European project to build the HW for the next generation of EXASCALE supercomputers.
A third example of application is the incorporation, in 2016, of the multiprocessor design techniques
developed by one of our partners in the tools offered by a leading worldwide manufacturer of Electronic
Design Automation (EDA). m
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