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1. The Aim of this Document

This document provides the information needed to access the Brain Simulation Platform v1
- preliminary release for internal Consortium use (Deliverable D6.7.3, Milestone 124).

The documentation on the features in the system currently available is available at web
locations specified in links below.

2. How to Access the HBP Brain Simulation Platform
The Brain Simulation Platform v1 is accessed via the HBP Collaboratory.

The HBP Collaboratory URL is:
https://collab.humanbrainproject.eu/#/collab/161/nav/1389

The Brain Simulation Platform Collaboratory URL is:
https://collab.humanbrainproject.eu/#/collab/161/nav/1389

3. HBP Identity Service login

The HBP Collaboratory uses the HBP Identity Service to log in. To get an HBP Identity
Service account, please register for an account at:

https://services.humanbrainproject.eu/oidc/account/request.

You will be required to enter the following information:
e First name

e Last name

e Aninstitutional email address

e Birth date

e Gender

e Subproject of your primary HBP contribution

e Institution - Only HBP Consortium members are currently on this list. If your home
institution does not appear on the list, please contact support at hbp-platform-
support@groupes.epfl.ch.

4. Access to HBP HPC platform

Many of the functionalities provided by the Brain simulation platform require an access to
the HPC platform:

For web accessible services and application, you will in most case need to provide a “HPC
project” to run a job. You will also need to be granted access to the HPC projects where
the data are located:

https://collab.humanbrainproject.eu/#/collab/264/nav/3304

For gnu-modules, you will need to login (through SSH for instance) to the HPC facility, and
load the gnu-modules in order to access the software:

https://collab.humanbrainproject.eu/#/collab/161/nav/3171
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5. Platform User Instructions
A screenshot of the Brain Simulation Platform homepage is shown in Annex 2.

The guidebook for the internal release can be found via: Brain Simulation
Platform>Platform Functionality>Internal Release V1”.

6. Help and User Feedback

For user help, please contact: bsp-support@humanbrainproject.eu.

To provide user feedback, please contact: bsp-support@humanbrainproject.eu.

Alternatively, users can use the chat function in the Brain Simulation Platform directly, as
shown in Figure 3 (see Annex 2).

7. Annexes
1) Tools & Features Available in this Platform Release

2) Screenshots of Tools & Features Available in this Platform Release
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Annex 1: Tools & Functions Available in this Platform Release

Milestone Milestone Description Responsible Tool/Function Available at ” Keywords
OptimizerFramework https://collab.humanbrainproject.eu/#/collab/161/ | Tool;
P nav/2997 as gnu-module (not open source) electrophysiology
Software application to fit | wpe.1 .
ion channel densities to Electrophysmlogy https://collab.humanbrainproject.eu/#/collab/161/ | Tool;
MS111 Feature Extraction
reproduce any target Henry Librau X ! nav/2996 as open source software electrophysiology
electrophysiology, v1 MARKRAM ry
ModelManagsement https://collab.humanbrainproject.eu/#/collab/161/ | Tool;
g nav/2998 as gnu-module (not open source) electrophysiology
Morphology utility https://collab.humanbrainproject.eu/#/collab/161/ . .
toolkit nav/3001 as gnu-module (not open source) ST (RETE e
: https://collab.humanbrainproject.eu/#/collab/161/ . .
Morphology repair nav/3002 as gnu-module (not open source) Library; morphology
Software to synthesise WP6.1
cellular morphologies, https: ; ;
MS112 : ' Moo . ttps://collab.humanbrainproject.eu/#/collab/161/ . .
including projecting axons, | Henry Blue repair SDK nav/3003 as gnu-module (not open source) ST, (REE ey
vi MARKRAM
Axon splicin https://collab.humanbrainproject.eu/#/collab/161/ Librarv: morpholo
on splicing nav/3004 as gnu-module (not open source) Y; P 8y
NeuronM https://collab.humanbrainproject.eu/#/collab/161/ | Library; morphology;
euro nav/3000 as open source software analysis
Multi-scale cellular WP6.2
MS113 ;]lerj(l)?\t?rr]o(c\;gltshf?orr?lnggir?': ] ) CoreNeuron https://collab.humanbrainproject.eu/#/collab/161/ Simulation
romp Felix nav/2991 as gnu-module
neurons to detailed SCHURMANN -
neurons) v1
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https://collab.humanbrainproject.eu/#/collab/161/nav/2997
https://collab.humanbrainproject.eu/#/collab/161/nav/2997
https://collab.humanbrainproject.eu/#/collab/161/nav/2996
https://collab.humanbrainproject.eu/#/collab/161/nav/2996
https://collab.humanbrainproject.eu/#/collab/161/nav/2998
https://collab.humanbrainproject.eu/#/collab/161/nav/2998
https://collab.humanbrainproject.eu/#/collab/161/nav/3001
https://collab.humanbrainproject.eu/#/collab/161/nav/3001
https://collab.humanbrainproject.eu/#/collab/161/nav/3002
https://collab.humanbrainproject.eu/#/collab/161/nav/3002
https://collab.humanbrainproject.eu/#/collab/161/nav/3003
https://collab.humanbrainproject.eu/#/collab/161/nav/3003
https://collab.humanbrainproject.eu/#/collab/161/nav/3004
https://collab.humanbrainproject.eu/#/collab/161/nav/3004
https://collab.humanbrainproject.eu/#/collab/161/nav/3000
https://collab.humanbrainproject.eu/#/collab/161/nav/3000
https://collab.humanbrainproject.eu/#/collab/161/nav/2991
https://collab.humanbrainproject.eu/#/collab/161/nav/2991
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MS114 Network Simulator WP6.2 e NEST https://collab.humanbrainproject.eu/#/collab/161/ Simulation
nav/2988 as open source software
L N o http://journals.plos.org/plosone/article?id=10.1371 s
MS116 Drug binding affinities WP6.3 e publication /iournal.pone.0135998 Initial Model
MS117 Prote!n-Protem gnd et - WP6.3 e SDA http://mcm.h-its.org/webSDA as web application Simulator
protein interactions
WP6.4
MS119 First draft model of Jeanette *  Draft point neuron Package on HBP Development Computer filesystem Initial Model
somatosensory cortex HELLGREN- model
KOTALESKI
Ad d methods f Wee-4
vanced methods for . . . .
MS120 automated cellular-level Jeanette e OptimizerFramework :;tvp/;éé;oaléacl)) 'Zﬁn;sgzr:]: opff&}:rc et.eu/#/collab/161/ -cle-loe(::lér ophvsiolo
modelling of neurons E(EEFI;&?_EEEI - P phy 8y

SP6 D6.7.3 FINAL PU=Public 5-Apr-2016 Page 6 of 35


https://collab.humanbrainproject.eu/#/collab/161/nav/2988
https://collab.humanbrainproject.eu/#/collab/161/nav/2988
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135998
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135998
http://mcm.h-its.org/webSDA
https://collab.humanbrainproject.eu/#/collab/161/nav/2997
https://collab.humanbrainproject.eu/#/collab/161/nav/2997

o "\
¢ 29 HHuman Brain Project
< .

Co-funded by
the European Union

release

Compound model and
model component
analysis (Function no.
6.1.1.3)

nav/3047 as webservice

https://collab.humanbrainproject.eu/#/collab/161/

nav/3164 as webservice

WP6.4
. Jeanette I https://forum.humanbrainproject.eu/t/first-draft- s
MS121 Hippocampus CA1 HELLGREN.- Publication model-of-hippocampus-ca1-microcircuit/86 Initial Model
KOTALESKI
Brain builder (Function Due November 2015
no. 6.1.1.1)
Validations (Function https://collab.humanbrainproject.eu/#/collab/161/ | Library; validation
no. 6.1.1.2) nav/3006 as gnu-module (not open source)
Mosaic analysis task
https://collab.humanbrainproject.eu/#/collab/161/ . .
: Task; analysis
nav/3048 as webservice
https://collab.humanbrainproject.eu/#/collab/161/
nav/3164 as webservice
WP6.5 L lvsis task
Brain Simulation Platform Felix ayer analysis tas
MS124 v1 ready for internal SCHURMANN https://collab.humanbrainproject.eu/#/collab/161/

Task; analysis

Morphology collage task
https://collab.humanbrainproject.eu/#/collab/161/

nav/3046 as web service

https://collab.humanbrainproject.eu/#/collab/161/

nav/3164 as web service

Task; analysis

Bluepy circuit analysis library

https://collab.humanbrainproject.eu/#/collab/161/

nav/2986 as gnu-module

Library; analysis
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Simulation analysis
tools (Function no.
6.1.1.4)

Post Simulation Analysis Workflow
https://collab.humanbrainproject.eu/#/collab/161/

nav/2983 as gnu-module

Tool; analysis

Bluepy simulation analysis library

https://collab.humanbrainproject.eu/#/collab/161/

nav/2986 as gnu-module

Library; analysis

Collaborative review

process (Function no.

6.1.1.5)

Circuit viewer

https://collab.humanbrainproject.eu/#/collab/161/

nav/3178 as web application

Viewer; circuit

Simulation configuration viewer

https://collab.humanbrainproject.eu/#/collab/161/

nav/3179 as web application

Viewer; simulation

Circuit validation reports:
https://collab.humanbrainproject.eu/#/collab/327/

nav/3169 as web application

https://collab.humanbrainproject.eu/#/collab/327/

nav/3170 as web application

Viewer; validation

Simulation analysis report

https://collab.humanbrainproject.eu/#/collab/327/

nav/3232 as web application

Viewer; simulation;
analysis
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Cortical microcircuit simulation

https://collab.humanbrainproject.eu/#/collab/161/ | Task; simulation
nav/3086 as web service

Brunel network simulation
Simulation configure

and launch (Function https://collab.humanbrainproject.eu/#/collab/161/ Task; simulation
no. 6.1.5.1) nav/3087 as web-service

Tsodyks synapse simulation

https://collab.humanbrainproject.eu/#/collab/161/ | Task; simulation
nav/3088 as web-service

Single neuron simulation

https://collab.humanbrainproject.eu/#/collab/161/ | Task; simulation
nav/3107 as web-service

o ) WP6.4 e Neocortical Neuron
MS124 E:arlgasc;;n:c:?ti]rigfnlgfform Jeanette Models https://collab.humanbrainproject.eu/#/collab/161/ | | ... Models
release - initial models HELLGREN- * Neocortical nav/3183
KOTALESKI Microcircuit Model

Guidebook for the use of WP6.6
MS128 the Brain Simulation Felix e Introduction guidebook
Platform - initial release SCHURMANN

https://collab.humanbrainproject.eu/#/collab/161/ | Guidebook; support;
nav/3162 overview; example

* “as open source software”: available as a open source software
“as gnu-module” : installed and accessible on the HPC facility as a GNU module.
“as web-service”: accessible through a REST API or through a generated GUI in the collaboratory

“as web-application”: accessible through a GUI in the collaboratory
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Annex 2: Screenshots of Tools & Features Available in this Platform Release

@ COLLABORATORY

data-driven and predictive digital reconstruction and simulation of the brain.

) Platform Functionality

These include:

¥ Simulation Collabs

¥ Deliverables

Settings

Storage

1. Developing a unifying ecosystem of applications and warkflows for data-driven reconstruction of
synapses, neurons, glia, neural microcircuits, brain regions, and whole brain digital models of the
brain at different levels of biological detail.

2. Extension of existing brain simulators to support simulations of brain models, including models of
the whole brain and models at the molecular level.

3. Use of molecular dynamics and other molecular simulations tools to predict reaction kinetics for
biclogical processes which can be used to configure descriptions of molecular interactions in less
detailed, higher-level simulations.

4. Development of tools allowing community-driven recanstruction and simulation - specifying
reconstruction and validation data, configuring the reconstruction process, designing and running
in silico experiments, and performing analysis and visualization.

Human Brain Project, 2015

HOME COLLABS HELP FEEDBACK FELIX SCHURMANN MY COLLABS Clb
Brain Simulation Platform
Navigation G Workspace Overview EDIT RUN 21 Collabaration W
Tearm Brain Simulation Platform - Overview o
Qverview The Brain Simulation Platform develops the software ecosystem, workflows and algorithms required for

This is the very beginning
of the current collab's chat.
Start using it fo collaborate
with your team!

Navigation

Team

Overview

w Platform Functionality

+ Internal Release V1

Intreduction guidebook

Send a message

Activity

Provenance

Figure 1: Screenshot of the Brain Simulation Platform Homepage (left), and navigation to Guidebook (right)
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@ COLLABORATORY

HOME COLLABS HELP FEEDBACK FELIX SCHURMANN MY COLLABS

Brain Simulation Platform

=

Navigation G  Workspace Overview EDIT RUN 2  Collaboration v
- - L] L]
Team = i‘
Brain Simulation Platform - Overview
Bmm The Brain Simulation Platform develops the software ecosystem, workflows and algorithms required for
“ data-driven and predictive digital reconstruction and simulation of the brain, w® b £
s Platform Functionality These include:
1. Developing a unifying ecosystem of applications and workflows for data-driven reconstruction of .
v Intenal Release V1 synapses, neurans, glia, neural microcircults, brain regions, and whole brain digital models of the .
brain at different levels of biclogical detall.
Introduction guidebook 2. Extension of existing brain simulators to support simulations of brain models, including models of THES I thie Very Decinni
the whale brain and modeis at the molecular level, I HaS ALY NN
_ of the cument collab's chat,
3 Foundation Software 3. Use of molecular gynamics and other molecular simulations 1ools to predict reaction Kinetics for Start using It to collaborate
biolngical processes which can be used to configure descriptions of molecular interactions in less with your team!
¥ Web accessible services detailed, higher-level simulations.
4. Davelopment of tools allowing community-driven reconstruction and simulation - specifying
» Collaboratory Integration reconstruction and validation data, configuring the reconstruction process, designing and running
in silico experiments, and performing analysis and visualization.
¥ Mockup for future BSP Collabs
¥ Simulation Coilabs
?» Deliverables Send a message
Settings Activity >
Storage Provenance >
Figure 2: Brain Simulation Platform with Chat Function Highlighted
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Circuit viewer app

Brain Simulation Platform

Worsspace Exampla cirouit

Figure 3: Screenshot of the Circuit Viewer App
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Simulation Viewer app

Brain Simulation Platform

Worksoace Example Simulation b4
Simulation Configuration viewer -
Circuit Connection gverrides Electrodes Adwvanced configuration
Duration 100 ms ForwardSkip ForwardSkip ms

Stimulations

Defines pattern of stimull to be injected into muitiole locations

Targets End
Layerd MPoisson
1 1
Calumn Hyperpolarizing
o
time in ms
Reports

Cantrois data collection during the simulation

Targets

Column v

[+]
time in ms

Figure 4: Screenshot of the Simulation Viewer App
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Analysis report viewer app

BSP internal release v1 examples

T

Workzpace PSTH Plot T

Image Preview -

PSTH Plot

14

12 4

10

o]

PSTH [Hz]

0 I
0 20 40 60 80 100
time [ms]

@ Download Image

Figure 5: Screenshot of the Analysis Report Viewer App
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Validation report viewer app

BSP internal release vi examples

Workspace Spine Length Distribution

we
u

Validation Preview

Spine Length Distribution aL p=0.00003

Q.09

0.07
006 |

0.04

Mormalized Count

0.0z

Q.02

Q.00 : . .
2.0 0.5 1.0 15 20 25 3.0 R 4.0 4.5 5.0

Distance [um]
i

- Arellanc2007 (Reference)

Validation of spine lengths. Platform integration by Juan Palacios <juan.palacios@epfl.ch>

Figure 6: Screenshot of the Validation Report Viewer App
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@ [Human Brain Project

Co-funded by
the European Union

Cortical microcircuit simulation app

Workspace

Cortical migrogireuit simulation

microcircuit_task 7.

Multi-layer microcircuit model of early sensory cortex (Potjans, T. C., & Diesmann, M. (2014) Cerebral Cortex 24(3):785-806,
code available at http://www.opensourcebrain.org/projects/potjansdiesmann2014), originally implemented in NEST
(http://nest-simulator.org). PyMN version modified to run as task in the Collaboratory. Simulation parameters are defined in
microcircuit.yaml, which needs to be passed as a configuration file. A template can be downloaded from
https:/fgithub.com/IMNM-6/UP-Tasks. It is possible to provide an empty or partial configuration file, For the missing
parameters, default values will be used. After uploading the YAML file, its content type needs to be changed to
‘application/vnd juelich.simulation.config'. Parameters defined in the WUl overwrite values defined in the configuration file.
Far running the full madel, 8 CPU cores and 15360 MB memary should ba requested.

written by NEST Developers

Resource auto -

The resource this job should use to run

Job's name microcircuit_task_2015-10-22_12:13:14

This is a name you can give to your job to make it easier to recognize.

configuration_file I~
YAML file, specifying parameters of the simulaticn. Point to an empty file to use default
parameters,
simulation_duration
Simulation duration in ms [default=10001.

thalamic_input

If True, a transient thalamic input is applied to the network [default=False].

123

Number of threads NEST uses [default=1]. Needs to be set to the same value as 'CPU cores”.

Cutput Project [

The project this job will output results in.

CPU cores 1

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

Figure 7: Screenshot of the Cortical Microcircuit Simulation App
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Human Brain Project
J

Co-funded by
the European Union

Brunel network simulation app

Wiorkspace

Brain Simulation Platform

Brunel network simulation

brunel_delta_nest_task vz.

This script simulates an excitatory and an inhibitory neurcn population based on the network used in Brunmel, M. (20000 J
Comput Neurosci 8(3x183-208. Simulator: MEST {http://nest-simulator.org)

writfen by NEST Developers
Resource

simulation_time

neurcn_numbear

QOutput Project

CPU cores

Memory in MB

auto -

The resource this job should use to run

brunel_delta_nest_task_2015-10-22_12:14:01

This is a name you can give to your job to make it easier to recognize.

Simulation time in ms [default=10001.

Mumber of excitatory (inhikitory) neurcns = 4 (1) * newron_number [default=250:0].

Connection probability [default=0.11.

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

Figure 8: Screenshot of the Brunel Network Simulation App
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@ [Human Brain Project

Co-funded by
the European Union

Tsodyks synapse simulation app

Winrksnaoe

Brain Simulation Platform

Tsodyks synapse

tsodyks_depressing_task vz .

This scripts simulates bwo neurons. One is griven with DC-input and connected to the other one with a depressing Tsodyks
synapse. The memirane potential trace of the second neurcn is recorded and plotted. Simulator: NEST (http/fnest-

simulator.org)
wiritten by WEST Developers

Resource

Output Project

CPU cores

Memory in MB

auto -

The resource this job should use to run

tsodyks_depressing_task_2015-10-22_12:14:25

This is a name you can give to your job to make it easier to recognize.

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

Figure 9: Screenshot of the Tsodyks Synaps Simulation App
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Human Brain Project
J

Co-funded by
the European Union

Single neuron simulation app

Warkspaca

single_neuron_task vz .

Brain Simulation Platform

Single neuron

This script simulates a neuron stimulated by spikes with predefined times and creates a plot of the membrane potentia
trace. Simulator: NEST {http.//nest-simulator.orgl

wiritten by NEST Dewvelopers
Resource

spike_times

sim_duration

Output Project

Memory in MB

auts -

The resource this job should use to run

single_neuron_task_2015-10-22_12:14:45

This is a name you can give to your job to make it easier to recognize.

+

Spike times in ms at which the neuron is stimulated (e.g.. [10. 501).

Simulation duration in ms (e.g., 1000

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

coee

Figure 10: Screenshot of the Single Neuron Simulation App
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@ [Human Brain Project

Co-funded by
the European Union

Circuit mosaic plot analysis app

Workspaca

Plot Mosaic | vz +

Plot Mosalc

Produce a plot of the mosaic geometry and minicolumn centers in the merged circuit.
wiritten by ENNF Muller <ailif muelier@eof ch>

Resource

blueconfig_uri

Output Project

CPU cores

Memory in MB

auto -

The resource this job should use to mun

plot_mosaic_2015-10-22_1215:46

This is a name you can give to your job to make it easier to recognize.

The project this job will cutput results in.

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

Figure 11: Screenshot of the Mosaic Plot Analysis App
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| Human Brain Project Co-funded by
d
the European Union

Circuit layer plot analysis app

Brain Simulation Platform

Workspaca Plot Layers 54

Plot Layers | vz -

Produce a plot of the layers in the circuit.
wiritten by EiF Muller <eilifmueller@eoflch>

Resource auto -

The resource this job should use to run

plot_layers_2015-10-22_12:16:18

This is a name you can give to your job to make it easier to recognize.

blueconfig_uri

Output Project

The project this job will cutput results in.

CPU cores 1

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

=

Figure 12: Screenshot of the Circuit Layer Plot Analysis App
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Human Brain Project
J

Co-funded by
the European Union

Circuit morphology collage analysis app

Workspace

Brain Simulation Platferm

Plet Morphology Collage

Plot Morphology Collage | vz .

Plot a collage of random morphology by layer and m-type
writfen by ENF Muller <efiifmuelier@enf.ch>

Resource

circult_uri

micrphdb_uri

Output Project

CPU cores

Memory in MB

auts -

The resource this job should use to run

morghology_collage_2015-10-22_12:16:42

This is @ name you can give to your job to make it easier to recognize.

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

coe

Figure 13: Screenshot of the Circuit Morphology Collage Analysis App
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@ Human Bram

ij ect

Co-funded by
the European Union

PSTH plot analysis app

Workspace

PSTH Plot | vs .

Brain Simulation Platform

P5TH Plot

Peristimulus Time Histogram plot analysis, see also: Wikipedia

wiritten by J Muller

Resource

blueconfig_uri

Output Project

CPU cores

Memory in MB

auto -

The resource this job should use to run

plot_psth_2015-10-22_12:17:08

This is a name you can give to your job to make it easier to recognize.

The project this job will cutput results in.

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

coce

Figure 14: Screenshot of the PSTH Plot Analysis App
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@ [Human Brain Project

Co-funded by
the European Union

Spike raster plot analysis app

Workspace

Spike Raster Plat | 5.

Spike Raster Plot
written by [ Muller

Resource

blueconfig_uri

Output Project

Memory in MB

Brain Simulation Platform

Spike Raster Plot

auts -

The resource this job should use to run

spike_raster_2015-10-22_12:17:26

This is @ name you can give to your job to make it easier to recognize.

The project this job will cutput results in.

This is the ntasks parameter provided to the slurm launcher.

2048

This is the mem parameter provided to the slurm launcher.

=

Figure 15: Screenshot of the Raster Plot Analysis App
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[Human Brain Project Cofunded by

the European Union

Simulation voltage collage analysis app

Brain Simulation Platform

Waorkspace Voltage Collage Plot -1

Voltage Collage Plot | s -

Create an analysis plot with a collage of voltage reports.
wiritten by Luwis Rigueime

Resource auko -

The resource this job should use to run

wvoltage_collage_2015-10-22_12:17:44

This is a name you can give to your job to make it easier to recognize.

simulation_uri

report_uri

num_cells

number of cells per plot

number of voltage plots

output_path

Output Project

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

caee

Figure 16: Screenshot of the Simulation Voltage Collage Analysis App
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[Human Brain Project Cofunded by

the European Union

Circuit cell density per layer validation app

Brain Simulation Platform

Workspace Cell Density per Layer -1

Cell Density per Layver 2.

Valigation of average cell density per layer. This validation takes a 100 by 100 um square centerad on the center of the
central hypercolumn of a circuit and computes the cell density of each layer within that sample. The data then gets
compared with 2 biological datasets, which are used to constrain the model. Constraint 1 source is Sonja's cell count.
Contraint 2 is DeFelioe et al. (2011). For both datasets, the animal model was chosen to be as consistent with the simulatec
Bbp column as possitle, e Pl to P16 Wistar rat, primary somatosensory area, hindlimb. The statiscal comparisen (chi-
square test) was performed against Sonja's dataset. Platform integration by Juan Palacios

written by Eilif Muller <eilif mueller@epfl.ch>

Resocurce auto -

The resource this job should use to run

cell_densities_per_layer_from_mwd_2015-10-22_12:18:11

This is a name you can give to your job to make it easier to recognize.

circuit_uri

pvalue_threshold

Output Project

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

Figure 17: Screenshot of the Circuit Cell Density per Layer Validation App
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[Human Brain Project Cofunded by

the European Union

Inhibitory synapses density circuit validation app

Brain Simulation Platform

Workspace Inhibitory Synapses Density Validation e

Inhibitary Synapses Density Validation | vz -

Walidation of average inh'bitory synapse density per layer. This validation samples a 10x10x10 um3 cube centered at the
center of the central hypercolumn and at the center of each layer. With the help of Farhan's spatial indexer, we can guery all
the synapses which are located insige the samples. Then we determine the type of each synapse and calculate the density
of inhibitory synapses (per layer).. As this second step (aka looping over all the symapses in the volume and checking for
their type using BEBP-5DK) is very slow, the size of the guery was reduced to a 10x10x10 um3 cube for performance reasons
{instead of 50x50x50 for the general synapse density walidation). The density of inhibitory synapses in each sample is then
compared to data originating from 180 um3 EM reconstructions from DeFelipe’s lab. In this biclogical dataset, the animal
maodel was chosen to be as consistent with the simulated bbp column as possible, e Pld to P16 Wistar rat, primary
somatosensory area, hindlimb. Platform integration by Juan Palacios

wiritten by Eilif Muller <aiif mueller@epflch>

Resource auts -

The resource this job should use to run

inhibitory_synapses_density_2015-10-22_12:18:43

This is a name you can give to your job to make it easier to recognize.

circuit_uri

pvalue_threshold

Output Project

The project this job will cutput results in.

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

coce

Figure 18: Screenshot of the Inhibitory Synapses Density Circuit App
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[Human Brain Project Cofunded by

the European Union

Circuit GABAergic cells fractions per layer circuit validation app

Brain Simulation Platform

Workspace GABAergle cell fractions per Layer Validation e

GABAergic cell fractions per Layer Validation | vz .

Walidation of average cell density per layer. This validation takes a 100 by 100 um sguare centered on the center of the
central hypercolumn of a circuit and computes the fraction of GABAergic cells in each layer within that sample. So far, we
found I datasets against which we can compare our data (Beaulieu 1992, Lefort 2009, Meyer 2011), but none of them is
completely matching what is being simulated {wrong animal, wrong ags, wrong region... just read the papers), best ocne is
from rat barrel cortex {reference dataset). The statiscal comparison (chi-sguare test) was performed against Mayer's
dataset. Platform integration by Juan Palacios

writfen by ENF Muller <eiif mueller@epf.ch>

Rescurce auts -

The resource this job should use to run

cell_ratios_per_layer_2015-10-22_12:18:28

This is @ name you can give to your job to make it easier to recognize.

circuit_uri

pvalue_threshold

Dutput Project

The project this job will cutput results in.

CPU cores 1

This is the ntasks parameter provided to the slurm launcher.

Memaory in MB 2048

This is the mem parameter provided to the slurm launcher.

Figure 19: Screenshot of the Circuit GABAergic Cells Fractions Per Layer Circuit Validation App
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[Human Brain Project Cofunded by

the European Union

Intrinsic inhibitory synapses density per layer circuit validation app

Brain Simulation Platform

Workspace Intrinsic Inhibitory Synapse Densities Per Layer Validation =

Intrinsic Inhibitory Synapse Densities Per Layer Validation vz -

Walidation of expected inhibitory intrinsic synapse density per layer. This validation takes a 50x50x50 um cube centered on
in a given layer in the center of the central hypercoiumn of a circuit and computes the expected intrinsic inhibitory synapse
density of each layer within that sample by summing the total inhibitory axon length and multiclying by the known bouton
density per unit length for an average cell in rat P14 (0.18+- 0.02 #/um). The data against which the model is validated is
unpublished data from Defelipe {2011, which determines the synapse density by EM in an animal mode! chosen to be as
consistent with the simulated bep column as possible, i.e. P14 to P16 Wistar rat, primary somatosensory area, hindlimb.
Platform integration by James Dynes

wiritten by ENF Muller <aiif mueller@epflch>

Resource auto -

The resource this job should use to run

Job's name intrinsic_inh_synapse_densities_per_layer_2015-10-22_12:20:10

This is a name you can give to your job to make it easier to recognize.

circuit_uri

pvalue_threshold

Output Project

The project this job will cutput results in.

CPU cores 1

This is the ntasks parameter provided to the slurm launcher.

Memaory in MB 2048

This is the mem parameter provided to the slurm launcher.

Figure 20: Screenshot of the Intrinsic Inhibitory Synapses Density Per Layer Circuit Validation App
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Human Brain Project
J

Co-funded by
the European Union

Somata volume fraction circuit validation app

Worksnace

Brain Simulation Platform

Somata Volume Fraction Walldation

Somata Volume Fraction Validation | 2 -

Walidation of average fraction of volume occupied by the somata of neurons in each layer. This validation takes a 100 by 100
um sguare centered on the center of the central hypercolumn of a circuit and computes the cell density of each layer within
that sample. For each soma whose center is within the sample, we estimate the wolume each soma. A bit of a tricky one...
Wa assumed that the contour of the soma (which is the most detailled geometrical data available) could be rotated along
one axis in order to estimate the soma using a pile of cylinders (for more details, please ook into the code, there is about
two comment lines per code line). This should really, really be seen as the best current estimate, no as a hard core bullet-
proof flame-resistant validation... The biological dataset used for comparison is very recent/unpublished data from Jawvier
DeFelipe’s lab. The animal model was chosen to be as consistent with the simulated bbp column as possible, ie. P14 to P16
Wistar rat, primary somatosensory area, hindlimb. Platform integration by Juan Palacios

wiritten by EiF Muller <ailif muelierZenf.ch>

Resource auto -

The resource this job should use to run

somata_wvolume_fraction_2015-10-22_12:20:27

This is @ name you can give to your job to make it easier to recognize.

circuit_uri

pvalue_threshold

Output Project

The project this job will cutput results in.

CPU cores 1

This is the ntasks parameter provided to the slurm launcher.

Memaory in MB 2048

This is the mem parameter provided to the slurm launcher.

cone

Figure 21: Screenshot of the Somata Volume Fraction Circuit Validation App
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Human Brain Project
J

Co-funded by
the European Union

Spine length distribution validation app

Workenace

Resource

circuit_uri

pvalue_threshold

Qutput Project

CPU cores

Memory in MB

Brain Simulation Platform

Spine Length Distribution

Spine Length Distribution | va -

Validation of spine lengths. Platform integration by Juan Palacios
wiritten by Eilf Muller <eilifmueller@epfi.ch>

auto -

The resource this job should use to run

spine_length_2015-10-22_12:20:40

This is a name you can give to your job to make it easier to recognize.

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

20458

This is the mem parameter provided to the slurm launcher.

coes

Figure 22: Screenshot of the Spine Length Distribution Validation App
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[Human Brain Project Cofunded by

the European Union

Synapse count circuit validation

Brain Simulation Platform

Workspace Synapse Count Validation bt

Synapse Count Walidation vz .

“alidation of average incoming symapse counts per neuran for all neuron morphology types. Constraint 1 source is
Braitenberg & Schuez (1991}, page 196. The data there is for adult mouse, and only a mean is given. A gamma distributicn
form is assumed with a shape parameter a=3.0 to reflect the fact that synapse counts are kmown ta vary widely. The mean
given there is reduced by 30% to reflect the fact that in the in-silico model there are no leng-range intra- or inter-cortical
synapses. Platform integration by James Dynes

written by ENNF Muller <eilif mueller@epfi.ch>

Resource auto -

The resource this job should use to run

synapse_counts_2015-10-22_12:21:05

This is @ name you can give to your jolr to make it easier to recognize.

circuit_uri

pvalue_thresheld

Output Project

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

Figure 23: Screenshot of the Synapse Count Circuit Validation
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[Human Brain Project Cofunded by

the European Union

Synapse overall density circuit validation app

Brain Simulation Platform

Workspace Synapses Overall Density Valldation =

Synapses Overall Density Validation s -

“aligation of average synapses density per layer. This validation samples a 50x50x50 um3 cube centered at the center of
the central hypercolumn and at the center of each layer. With the help of Farhan's spatial indexer, we can guery all the
synapses which are located inside the samples. The synapse density of each sample is then compared to data originating
frem 180 um3 EM reconstructions from DeFelipe's lab. In this biclogical dataset, the animal model was chosen to be as
consistent with the simulated bop column as possitle, i.e. P14 to BIE Wistar rat, primary somatosensory area, hindliimb.
Platform integration by Juan Palacios

wiritfen by ENiF Muler <eilif mueller@enfich>

Resource auto -

The resource this job should use to run

synapses_overall_density_2015-10-22_12:21:19

This is a nama you can give to your job to make it easier to recognize.

circuit_uri

pvalue_threshold

Output Project

The project this job will cutput results in.

1

This is the ntasks parameter provided to the slurm launcher.

Memory in MB 2048

This is the mem parameter provided to the slurm launcher.

coree

Figure 24: Screenshot of the Synapse Overall Density Circuit Validation App
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Figure 25: Screenshot of the Neocortical Microcircuit Collaboration Portal
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Figure 26: Screenshot of the WebSDA application
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