#) OLICH

FORSCHUNGSZENTRUM

T
=
]
I
s
5]
=
5]
e
N
©
2
E
©
I
5]
o
°
2
=
=

Institute of Neuroscience and Medicine (INM-6)
and Institute for Advanced Simulations (IAS-6)
of the Research Center Jilich

Emiliano Torre

2nd Jiilich-Torino Workshop on Computational Neurosciences
17 April 2015, University of Torino - Department of Mathematics, Italy



M) jJ0LICH

FORSCHUNGSZENTRUM
Y %) a egthil ﬁ In 5 bimpeeh Bt Ay ~/DE4
Heolie N I T 'Forwhungsm! Jilie Sa ) S Chemafe ¢ feibee
/ " x h) s 2 j 4 Zuighas
) s clersn 4
o 7
| @Y p [ Flagen
> o /
cobirg et
s g Schweinfur - FurIbe)
0 g A s quenin 2o '&@:,gm sapery 7
K T R de1 Dbp

iibery Newmarsti o
Helbyom Sa et O
4 = Regersbing
) T Shabing
PSRNy | . osadendaity T
] B g Pogsay
2 Mugburg  Fresm kel
g | =6 g '
10 I £ / ot S WA
e 2} i
origane i+ 2 5 - i
\angems - Burgrre Luceilles Bana
\ ag M Menpard
~ oy
T o ke DT~ 8
- Yiagon Agions]du Moy
C Neers
stellerout Chtegwoux | i
fiors: y Mogins onieeniies ® 0 Std. 20 Min.
< F'ance T 28km
vichy
B Feamne
ClemitFemand -~ 1) SBneglians,

Treges EF

=t % T ¥ qa, i Padova
Peigae pve-4-Gailarde avgesy 2 i 4 mewLNMW
' it ) )i e 8y eza . FogaoChiog
rgejac LI Canata e o e Nessgndr D
A Y i v ciest  Gamiets - i GAPrru

Folie 2




#) JOLICH

FORSCHUNGSZENTRUM

Our building...

Folie 3



#) JOLICH

FORSCHUNGSZENTRUM

Our building...

Folie 3



#) JOLICH

FORSCHUNGSZENTRUM

...and us

http://www.fz-juelich.de/inm/inm-6/EN/ Folie 4
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Computational neuroscience: an integrative loop

Computational

Neuroscience
Data Analysis
Theory & Mo
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INM-6 / IAS-6: four integrated groups

INM IAS

INM-6 Computational and Systems Neuroscience
IAS-6 Theoretical Neuroscience

/NN

Computational Statistical Theory of Multi-
Neurophysics Neuroscience s«l- Neuronal  Neuroanatomy coordlnmon Neural
Circuits

Diesmann Helias (Junior Huber Morrison Morrison
(RWTH Med.) (RWTH Biol.) Research Group) Brosamle (RUB Psych.) (RUB Psych.)
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thalamo-cortical input
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Neurophysics i
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Neurophysics 11 ‘
= nest::
) simulated ()

field potential model
HLEEY EEURDN

"Morphology Laminar LFP

profile

Simulation of brain-scale neuronal networks at cellular and
synaptic resolution

multi-area model topological 4x4 mm model
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Neuroscience

Management
of Projects

Meso-Microscopic
Signals

Development of
Analysis Methods

Vision for Action

Application to
Experimental Data

HOC Methods

Reach and Grasp

Active Vision
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“|Statistical

“|Neuroscience

(- N

Management
of Projects

Methods and tools for accessing the spatio-temporal organization
of cortical processmg durlng natural behavior

5E) 2 AN Development ot
euroscience Analysis Methods
Vision for Action

Application to
Experimental Data

-

HOC Methods

Reach and Grasp

Active Vision
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Neuronal Networks \

spatial scale in cortex |

example: example: o
layer-specific connectivity long-range connectivity
in microcircuit between areas
: : [Ao]— toen —[Ace]
(i) scale-specific mm
connectivity / Hae] m
P Feedback [ 0 |—arone
o [ao] 2
< iy (A0 Aextmory nouon <
k<] bt © inhibitory neuron o
3 (scale Il) (scale IIl) 3
2 ]
€ =
5 example: example: 5
2 fast, local oscillation influences slow, global oscillation

(i) experimental

observation T S N /e W /AN

(i)+(i) (i)+(ii)

N N
- ifi example: example:
(i) Scalle t;peICIflc activity averaged uses as activity averaged
analylica across building block across
description neural population brain area
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Theory of Multi-scale
Neuronal Networks

Theory of multi-scale neuronal networks

layer-specific connectivity Vny-ranye cunnecuvity
in microcircuit between areas

(i) scale-specific (o twom m

The transfer function of the LIF model: A reduction from colored to
white noise

Buipio:

example: example:
fast, local oscillation influences slow, global oscillation

neural re

(i) experimental

Population rate oscillations in multi-layered spiking networks

4 D
iii) scale-specific example: example:
(i anal ticr;l activity averaged uses as activity averaged
v across building block EERES
description neural population brain area
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Functional

_“INeural Circuits

= Investigation of interplay of structure, dynamics and plasticity to
realise cognitive functions in spiking neural network models

= Development of technology to simulate large-scale neuronal
networks exploiting high-performance computing facilities

High-performance
computer

Orientation task Model

Simulation and
data analysis

——

Abstraction

ﬁ
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Functional

_“Neural Circuits

= Investigation of interplay of structure, dynamics and plasticity to
realise cognitive functions in spiking neural network models

Effect of Alzheimer’s disease on the dynamical and computational
characteristics of recurrent neural networks ce

urientation task Model

Simulation and

Abstraction data analysis
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Our “home” cluster: Hambach

Large simulations / data analysis require intensive computation.
Hambach satisfies most of these needs:

= 42 nodes, 24(48) cores/node — 1080 cores
= Each core: 2.15 GHz CPU, 64 Gb RAM
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The Jilich supercomputer: JuQueen

When Hambach can’t do it, JuQueen can

= 28.672 nodes, 16 cores/node — 458.752 cores

Folie 12




9:00-9:30
9:30-10:15
10:15-11:00
11:00-11:30
11:30-12:15
12:15-12:45
12:45-14:30
14:30-15:15
15:15-15:45
15:45-16:15
16:15-16:45
16:45-17:15
17:15-17:35
17:35 -
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Our programme today

Welcome and Introduction
Sonja Grin (Jilich)

Laura Sacerdote (Torino)
Coffee Break

Moritz Helias & Jannis Schicker (Jilich)
Cristina Zucca (Torino)
Lunch

Markus Diesmann (Jllich)
Federico Polito (Torino)
Coffee Break

Claudia Bachmann (Jlich)
Hannah Bos (Julich)
Roberta Sirovich (Torino)
Discussion
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Our programme today

9:00-9:30 Welcome and Introduction
9:30-10:15 Sonja Grin (Jilich)
10:15-11:00 Laura Sacerdote (Torino)
11:00-11:30 Coffee Break
11:30- I
12:15-
e ENjOY the workshop '
14:30-
15:15-15:45 Federico Polito (Torlno)
15:45-16:15 Coffee Break
16:15-16:45 Claudia Bachmann (Julich)
16:45-17:15 Hannah Bos (Jdlich)
17:15-17:35 Roberta Sirovich (Torino)
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