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What we do

One of today’s science challenges is to understand how our brains 
work. Usually new endeavours require new tools and technologies 
to get to the next level. Neuroscientists in the Human Brain Project 
(HBP) collect a lot of data, develop models based on this data that 
try to explain how mechanisms in the brain work, and finally they 
simulate these models. In these simulations, neural networks (parts 
of the neurons and their connections in the brain) are built in the 
computer, get some input stimulation (like the actual brain gets 
input from our senses) and then these “digital” neurons and neural 
networks react to it. The scientists analyse the simulation results 
and compare them to experimental data to improve their models.
We support neuroscientists to do this research by developing the 
tools and technology that they need for it. We make huge storage 
available at four places in Europe to store the data. The storage 
at one site alone would be enough to store 3–4 billion books or 
for 250–300 years of high definition movies. At the same places, 
there are also supercomputers, which are among the most powerful 
computers worldwide. The human brain is so complex that a 
normal computer in the scientist’s office is not enough to simulate 
even a fraction of the human brain. One of the supercomputers is 
as powerful as about 350,000 standard computers. Our job in the 
HBP is not only to make this hardware available to the scientists, 
but also to develop software that supports neuroscientists in their 
endeavour, e.g. to manage their huge datasets, to simulate models 
most efficiently on the supercomputers (getting better results 
as fast as possible) or to look at “visualisations” of the datasets. 
A visualisation turns the columns of numbers produced by a 
simulation into a graphical representation like pictures or even 3D 
objects.

How we are organised

WP7.1 SIMULATION TECHNOLOGY. Here, we develop the 
concepts, numerical algorithms, and software technologies for the 
implementation of new features of the simulation codes of the HBP 
and focus on the extension of the functionality of the simulation 
engines.
WP7.2 DATA-INTENSIVE SUPERCOMPUTING. This WP aims to 
link extreme scale data processing challenges to the exploitation 
of scalable computer resources. The work is driven by specific 
use cases coming from different areas of the HBP to ensure that 
R&D work is guided towards enabling infrastructure for future 
neuroscience research.
WP7.3 INTERACTIVE VISUALISATION. We aim to develop a software 

infrastructure for timely user-centric visual data analysis for the HBP 
using new and existing visualization tools.
WP7.4 DYNAMIC RESOURCE MANAGEMENT. This WP seeks to 
combine different tools and techniques to achieve a novel approach 
to dynamic resource management in high-performance computing 
facilities, therefore having a direct impact on how neuroscience 
applications are executed.
WP7.5 HIGH-PERFORMANCE ANALYTICS AND COMPUTING 
PLATFORM. We are responsible for HBP high-end computer and 
data analytics Platform services, from HBP internal and external 
sources, as the HBP Research Infrastructure becomes operational.
WP7.6 MANAGEMENT AND COORDINATION. This WP manages the 
High Performance Analytics and Computing Platform. It coordinates 
and validates the technology and infrastructure development in the 
Subproject, ensuring that the work is aligned with the overall HBP 
objectives, meets actual user needs and is efficiently organized and 
documented.
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