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HBP at a Glance

10-year, EUR 1 Billion Research Roadmap
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The HBP Flagship Project

Vision of the HBP according to the FPA:

- Understanding the human brain is one of the
: ) : .

! greatest challenges facing 21st century science.

et 08 W If we can rise to it, we can gain profound insights

into what makes us human, build revolutionary
computing technologies and develop new treat-
ments for brain disorders.
Today, for the first time, modern ICT has brought
these goals within reach.

Focus in SGA2:

{ X Development of a European Infrastructure for
_‘-;',‘}‘ £ brain research that aims at bridging the scales of
Sao Gabriel : the brain‘s multiscale organisation
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Objectives of the HBP

® Create and operate a European scientific research infrastructure
for brain research, cognitive neuroscience, and other brain-
inspired sciences

® Gather, organize and disseminate data describing the brain and its
diseases

® Simulate the brain
@ Build multi-scale scaffold theory and models for the brain
@ Develop brain-inspired computing, data analytics and robotics

® Ensure that the HBP’s work is undertaken responsibly and that it
benefits society

Q‘,H)') Human Brain j’p(,Jpo[ Board of Funders Meeting, Brussels, 15 May 2017 5 N Co-funded by &, ,}
“ the European Union 5

DATA ANALYTICS & SIMULATION ¥
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Mouse Brain: from Empirical Research to Simulation

Molecular simulation

The morphology of the spine
directly reflects its function:

Larger spines generate
larger synaptic currents than
smaller spines

Modeling Human Neurons
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Neuromorphic Computing

SpiNNaker 2

Power Management
Floating point precision
True random numbers

BrainScales 2

PowerPC plasticity processors
Flexible local learning rules
Improved parameter storage

| B |

Chip prototypes designed, produced and tested during the ramp-up phase
Major common emphasis : Strongly improved plasticity, learning capabilities
Getting ready for applications in cognitive computing
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Face- and place selective regions differ in development

Children, n=20 .
: s » Microstructural developments are correlated
with specific increases in functional selectivity to
16 faces as well as improvements in face
o recognition
@ » Development of face-selective regions, but not
2" pFus Co3 o place-selective regions, is dominated by tissue
c
il
T Adults, n=20 i growth
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16 =16 ‘ §‘° Cross-Atlantic Collaboration:
e w60
14 = 14 g Gomez, Barnett, Natu, Mezer, Palomero-Gallagher,
g FG2! Weiner, Amunts, Zilles, Grill-Spector: Growth of tissue in
. 12 i - A human cortex is coupled with the development of face
" pFus CoS ~ FG2 FG3 ‘ processing. Science (2016, in press).

Katrin Amunts, Jiilich/Diisseldorf

Assessing Human Consciousness

PCI: Pertubational Complexity Index
Research Article
Stratification of unresponsive patients by an
independently validated index of brain

complexity . conscious
benchmark

Disconnected
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Casarotto et al., Annals of Neurology 2016
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Neurorobotics

» collaboratively design and run virtual experiments in cognitive neuroscience
» software and hardware tools to study how brain models can control robots in complex

environments

Alois Knoll, Munich & Mark-Oliver Gewaltig, Lausanne

Cross-species studies

e

mesoscale
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Ethics & Society in the HBP

Topics:

» Ethical aspects in the field of
global data sharing

Science & Society

* ForeS]ght lab glr:‘;r:oga;:qr:‘i:lg;ﬁgg Dies) Proactive epigenesis and ethical innovation
e Researcher awareness and b PR P g '
reflecthn . Edied by e T, “The brain progressively builds
* Neuroscience and society ST its adult connectivity through a
R COﬂSCiOUSﬂGSS, self-awareness, constant fiilalnguc lewcey
. 1 the genetic endowment of
human 1dent1ty the child and her/his
experience of the external
world”

Evers & Changeux, EMBO reports, 2016

Kathinka Evers, Stockholm & Jean-Pierre Changeux, Paris 15

Multimodal Rodent Atlas

= Atlases of brain structures:

= Tools for viewing and slicing of atlases

Jan Bjaalie and team, Oslo
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The Status of the HBP Research Infrastructure

+ The Ramp-up Phase between October 2013 and March 2015; and the first
half of the SGA1 funding cycle have laid down a solid foundation for the
HBP infrastructure and led to important lessons and insights.

« The focus now is to build the base infrastructure (“compute, storage,
networks”) and connect the elements to the high-level infrastructure and
into our “one HBP platform” concept (“software, service”)

- SGA2 (2018-20) will work as a more consolidated System of Systems with
a strong focus on openness and support.

- Demand-side measures and targeted high level support are built into
SGAZ2 to foster a user ecosystem of co-designer projects inside and
outside the HBP
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Infrastructure roadmap

Ramp-Up Phase 2013-16

« Small user o Initial

Operatiorjal Phase 2016-23

Post-Operational Phase 2023-

« Multiple
base of early community of communities
adopters users of users

» Improving «|Establishment /large user
tools through of access base
close support models & « Service level
of early legal guaranteed
adopters framework for
operation

HBP Organ sation drives

EC & MS Member States & EC

DOOO00005035555555535555>

555> NGO

»>>>>> |nternational Organisation

Consortium
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HBP Service-based Research Infrastructure (SRI)

HBP

« Web-accessible collaborative
scientific hub and integration
—_— c services
Organisation « Main entry point to the Platforms
operates

« Software and custom-built
services

« Differentiated Research

Infrastructure (RI) offering

HBP Org
coordinates
and integrates

« National
computing centres

« Public and private
cloud resources

» Networking
(PRACE, etc)
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Pre-Commercial Procurement: JULIA & JURON

Thomas Lippert, Jiilich 23

Fenix: Consortium of Supercomputing Centers

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

» Barcelona Supercomputing Center

« CEA Computing Centre TGCC

+ Italian supercomputing centre CINECA
+ CSCS in Lugano (Switzerland)

+ JSC at Forschungszentrum Julich

Goal

CINECA
Provide services for federated data "”
infrastructure tightly coupled to _
supercomputers for HBP and other scientific Il
communities !) JULIC

FORSCHUNGSZENTRUM
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Architectural approach to Fenix

Infrastructure Services

Federated data infrastructure

Key feature: tight integration with supercomputers

Interactive compute services I—>D'Tm.eracf,ze L

Compute nodes optimised for interactive - ZJE?%EZ‘L
e e uner wementay % ) e

Integrated dense memory

Flexible and portable software deployment Mermory & active storage ters

through light-weight virtualisation (containers) / Storage dlass

network (1B, GigE,
Support for visualisation Da.af.owmana@ FC)
Elastic access to HPC resources A
Seamless integration with supercomputers @
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Human Brain Project SGA "ICEI”

ICEI = Interactive Computing E-Infrastructure for the HBP
Executed under the FPA of the Human Brain Project

EUR 25M budget, EC expects >50% in-kind contribution

Objectives

Procure equipment and maintenance, licences for software components, and R&D
services for the Fenix e-infrastructure

Design a generic e-infrastructure for the HBP driven by its scientific use-cases and
usable by other scientific communities

Build the e-infrastructure with key characteristics
Interactive Compute Services
Elastic access to scalable compute resources
Federated data infrastructure

Establish suitable governance and allocation mechanism
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Concept of the Joint Platform: Plans for SGA2

Demand Side (ERA) Supply Side (FPA)
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A portfolio of outreach activities

Levels of collaboration:

» Direct collaboration including the platforms and
the collaboratory (e.g., through HLST)

 Call for Expression of Interest

» Partnering Projects (e.g., FLAG ERA, MoUs)

» Collaboration with Global Brain Initiatives and
other large-scale private, national and
international organisations

» Education (e.g., HBP School, HBP Student
Conference, Trainings, )

Amunts, Ebell, Muller, Telefont, Knoll, Lippert: The Human brain Project: Creating a European Infrastructure to Decode the Human brain. Neuron, 2016
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Current Partnering

Total number of institutions involved in a PP (24)
9 Associated Members (non HBP) brought into Consortium
15 institutions involved in HBP, on the institution level, not labs/PI

Countries represented in PPs (France 8, Netherlands 4, Spain 4, Hungary 2, Belgium
2, ltaly 1, Canada 1, USA 1, Germany 1)

Type of institutions involved in PP (University 10, Research Performing Organization
13, SME 1)

Links to HBP: SP1, SP2, SP4 and SP10

Over 100 bottom-up individual project collaborations with HBP on institutional
lever




Partnering: current activities and next steps

Integration:
Individual calls with the PP to inform them about SCOPE, discuss with them their
current integration, inform them of upcoming actions and events
Setting up of the procedure for the election of a Partnering Project Representative
Planning of PP active participation in HBP events (Young Researcher Event,
Summit) in collaboration with SCOPE
Setting up of procedure for SCOPE travel grant supporting PPs’ participation in HBP
meetings and events

Communications:
Revision of the Partnering Project page on the HBP website
Setting up of the communications plan to disseminate PP activities in collaboration

with SCOPE

FLAG-ERA JTC2019: Collaboration with FLAG-ERA to elaborate the

~process for the selection of the JTC2019 topics

HBP Legal Entity Update

The HBP is creating a legal entity to coordinate the project and build and
sustain the infrastructure.

A Working group has been formed prepare the implementation proposal:

Is composed of legal experts from the major Partner institutions and a Swiss law firm.
Will work to carefully ensure the questions of the Stakeholder Board are answered
sufficiently.

Members have been selected and the first meeting is due to take place on 16 May.
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Scientific Achievements

546 publications (X1/16)

SCIENTIFIC RE

PLYRTS SCIENTIFIC REPLIRTS
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Premature changes in neuronal

Temporal correlations in neuronal excitability account for

avalanche occurrence

Henry Markram:
New Bell Labs
Shannon
Visionary
Award, 2016
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nature
COMMUNICATIONS
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COMMUNICATIONS | ARTICLE  OPEN

Diverse synaptic plasticity mechanisms
orchestrated to form and retrieve memories in
spiking neural networks

Friodomann Zenke, Everton J. Agnes & Wulfram Gerstner

Affiliations | Contributions | Corresponding author

- . Jean-Pierre
Changeux:
ot Humn B beyond Brodmann Olav Thon Award,
5 2016
PI’Oi(‘(‘l Board of Funders Meeting, Brussels, 15 May 2017

Platform Release
March 30, 2016

Accessing the HBP Platform Ecosystem

The HBP Platforms provide strategic tools in

Neuroinformatics Brain Simulation Medical Informatics

-

Neurorobotics

High Performance Analytics Neuromorphic
and Computing (HPAC) Computing

P
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Human Brain Project

www.humanbrainproject.eu
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/TheHumanBrainProject
% #HumanBrainProj

{* #HumanBrainProj
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