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International Neuroinformatics Coordinating Facility (INCF)

OECD Gilobal Science Forum
Working Group on Neuroinformatics (1996-2002)

Recommendations for international development of
neuroinformatics

- International Neuroinformatics Gagf;r:cling ' I"ﬁ:igial
Coordination Facility (INCF) ‘\ es
- established 2005

- INCF Secretariat in Stockholm Secretariat
- National Nodes

www.incf.org

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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INCF Activities: Programs

INCF Programs address important scientific issues in specific areas
of neuroinformatics. In these programs, INCF initiates and
coordinates international groups of scientists to develop solutions
in the form of standards, guidelines, products or services.

Current Programs:
* Digital Brain Atlasing
» Ontologies of Neural Structures
» Multi-Scale Modeling
 Standards for Data Sharing



International Neuroinformatics

»
G Node e —— N C L

—

INCF Programs (I)
Program on Digital Brain Atlasing
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INCF Programs (ll)
Program on Ontologies of Neural Structures

Establish platform for translation and clarification of terminologies
Integration of other ontology projects

Linked to Digital Atlasing program

Developments:

- Structural Lexicon
Consistent definition of structural terms

- Neuronal Naming
Neuron registry and convention for naming

euroLex

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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INCF Programs (lll)
Program on Multi-Scale Modeling

Promote interoperability and sharing of model development and
simulation tools

- Standards and Guidelines for Large-Scale Modeling:
Language standard for spiking neuron models (nineML)

- MUSIC Multi-Simulation Coordinator
Standardized interface for communication Cortex - ?\/tlg%grg
between neural network simulators NEST il

- Blue Gene/L Supercomputer Access
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INCF Programs (V)
Program on Standards for Data Sharing

Development of
methods for automated %
metadata acquisition
and standards for

[ Data Sharing ]

y = /."-_\..:..( Publlcatlon _] r Database Sewer]

Interoperablllty between Manual Metadata zltrv \
data management TR
utomaticiletadata [ Integration with other
SyStemS c Data Orlglnator} Capture L Data Originators }
. i ’
LocaIServer
Focuses on <

- Imaglng data / Processing and
: Related analysis by agreed
- eleCtrOphyS|O|ogy Measures [ protocols or pipeline
Equipment x
w Y
l |l &y oaE
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INCF National Nodes

Belgium

Czech Republic
Finland

France
Germany

India

ltaly

Japan
Netherlands
Norway

Poland

South Korea
Sweden
Switzerland
United Kingdom
United States

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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0 NI Platforms in Japan

Each platform has been developed to organize neuroinformatics databases, by which research results can be shared with the public.

——

J-Node: Japanese Node of the INCF

INCF Japan Node - NI Platforms in Japan - Mozilla Firefox
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Visiome Platform
¥ http:/ivisiome. neuroinf. jp/

Visiome Platform (VP) integrates research papers. experimental data, mathematical models and tools, and other information
ssociated with research on vision (i.e. the retina, psychophysics, and higher-level visual functions) and makes this data publicly
available.

m

Brain Machine Interface Platform

b http://bmi.neuroinf. jp
Brain Machine Interface Platform (BMI PF) accumulates BMI

(Brain Machine Interfaces)-related experimental data,

mathematical models, and tools generated in neuroscience, computational theory, and robotics.

Invertebrate Brain Platform
¥ http:/invbrain. neuroinf.jp/
Invertebrate Brain Platform

(IVB PF) integrates experimental data, mathematical models, and research tools relevant to the
study of invertebrate brains, neurons, and behavior.

Integrative Brain Research

b http:/www.togo-nou.nips.ac.|p/
Inteara

Brain Becaarch (IREY Proicct ic 3 arant aronn of netir

anticte fuuinded by the Minictry of Edication Coltnire
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J-Node: Japanese Node of the INCF

Ministry of education, culture,
Request: sports, science and technology
Participation in INCF \
Paying the contributions

report INCF

Support for drawing the framework

Japan Node
4+—p Committee
e o ; office
articipation, Japan Node Establish
paying the contributions Neuroinformatics Japan Center

Japanese-wide

Coordination, maintenance infrastructure framework for

Support for developing and operating the system promoting

‘CDH‘IITIITEE Commttee‘ ‘Commrree‘ ﬁ 1Commttee1 ‘Ccmmnee ‘Commrtee ‘Cnmlnee‘ ‘Comrlnme‘ ‘Comnl'utee

Neuroscience researchers (users)

*some platforms are under development and are not released yet

The structure and function of the J-Node

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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G-Node: German Node of the INCF

www.g-node.org

* Integral part of the National Network

. . 'Rnstuck
Computational Neuroscience [N & lawec
Oldenburg =Bremer| %
* Focus on cellular and systems Berli
1 . a u
neurophysiology o Bt Masdeburs
. & Kassel == Leipzig
» Development of tools and infrastructure e (o  Wens
. & llmenau
for data management and analysis, = Frankur |
. . . L _ = Wiirzburg
to facilitate collaboration and scientific - &5 Heidelberg
& Stuttgart & Erlangen
p rog reSS Tiibingen ﬁ
ﬁ el L Munil:h*.

Constance

» Teaching & Training in neuroinformatics

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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Teaching & Training

Training in neuroinformatics for students and postdocs

* Courses on advanced data analysis methods
next:
3rd G-Node Winter Course on Neural Data Analysis
March 7-11, 2011, Munich, Germany

* Courses on scientific programming techniques
next:
Advanced Scientific Programming in Python
Sep 11-16, St Andrews, UK
http://python.g-node.org

* Online teaching material

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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Services

Infrastructural and development support of neuroinformatics
resources for cellular and systems neuroscience

Example: New version of CoCoMac database

(in collaboration with Rembrandt Bakker, Nijmegen
and Markus Diesmann, Ju“ch) CoCoMac DATABASES ORT EXAMPLES DOCUMENTS REFE

- Web based access for automated
queries by other applications

- Developing advanced user interface
for community-driven development

Untangling the Brain ent datab:

uploaded on :

CoCoMac (Collations of Connectivity data on the 413 literatt

Macaque brain) Is our approach to produce a systematic Too7 brain

record of the known wiring of the primate brain. The main 8003 mappi

DFG-BMBF-JST Workshop Computatior database contains details of hundreds of tracing studies in 2508 tracer

their arininal decerintincne Enither AdAata are continneoie v 2O74AR Falalalarz"
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Development of Tools for Efficient Data Management

Why do we care about data management?

* Progress in neuroscience increasingly depends on collaborative
efforts, exchange of data, re-analysis of data

* Advances in technology and methodology dramatically increase
volume and complexity of the data recorded

* Typically, each lab develops methods for managing and analyzing
the data.
- Duplicate work
- Collaborative work or re-use of data is hampered by the
effort it takes to understand how to access the data
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Development of Tools for Efficient Data Management

What is needed?

* Tools for organizing and exchanging data that can be used by
different laboratories

- save time and resources

* Standardized methods to specify the metadata that are necessary
to access and analyze data

- ensure future access to data and facilitate collaborative work

* Integrated organization of data and metadata to facilitate data
management and data analysis
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1 - Web-based Platform for Data Management and Data Sharing

(Django Web Framework, Python, postgreSQL Database)
Provides secure, web-based access to your data:

« Data Storage and Retrieval

Projects | Experiments | Data | Profile | Inbox(2) |

» Data Organization
- Projects - Experiments - Datasets

Upload aFile My Datasets My Files My Time Series Search Shal

My Datasets
° Data Sharl ng Adataset is used to group several files. You can create a dataset and attach

shared with people you know.

- Private - Shared - Public Create a new dataset

Order by: Mame Privacy Date

Title Created

Data monkey M 2010-09-1410:15

http://portal.g-node.org/data i 01006241078

DFG-BMBF-JST Workshop Computational Nel
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2 - Method for Metadata Specification and Exchange

« Format: metadata properties are described in a
hierarchical structure of key-value pairs, e.g., in XML

RootSection R (0.n)
author = K (l.n)
d
V:::ion Section
repository ::‘;29 x
id Property
definition || [name
repository definition
mapping mapping
link dependency value
\nclude ) ||dependencyvalue uncertainty
unit
type
definition
id
% \defaultFileName )
4
» Content: recommended terminologies

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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odML: Representing The Structure of Metadata

A) Single cell recording several datasets B) Two cells subsequently recorded, several datasets each
odML odML
—— Project1 - [Project] — Project2 - [Project]
- Description
— Bxperiment2 - [Experiment]
— Experiment1 - [Experiment] \ . .
-Desatption — Session’ - Recording] « format is simple, flexible,
—— Session1 - [Recording] —— SubjectB - [Subject] H =
oL e e inherently extensible
-End —— CellA - [Cell] g
-Experimenter [~ Dotase - {Dotase - can be adapted to the specifics
Dataset? - [Dataset] .
—— SubjectA - [Subject]
e | cas. can of the lab or experiment
- Gender E Dataset3 - [Dataset]
-Age Dataset4 - [Dataset]
Datasets - [Datase]  can carry any metadata
—— CellA - [Cell] . . .
-Type C) Two cell simultaneously recorded, several datasets -> no |nform a‘“on |S IO S‘t
- BrainRegion odML
Dot — Peject- Pt :
| | » enables automated collection
— Bxperiment3 - [Experiment]
— Dataset -[Dataset] . .
:::la(;t — Session1 - [Recording] Of metadata Startlng In the
- FileURL | e ) .
4 ety SubjectC - [Subject] laboratory
\L Dataset2 - [Dataset] [ CellA - [Cell]
- Start [ -
~End CellB - [Cell]
- FileURL -
) duea"w [ Dataset - [Dataset]

— Dataset2 - [Dataset] /

http://www.g-node.org/odmi



* G-Nodewm ~
: Neuroinformatics Node '
: T~

-

.

odML: Terminologies for Neurophysiology

Terminologies (available at www.g-node.crg/odml)

type desceription
analysis/generic Descriptions of an analysis.
analysis/psth F‘n:-per‘tles to desibe a peri stimulus time histograrm.

—— il | .| ——

Thek

International Neuroinformatics
Coordinating Facility

hame

Analysis
F5TH
PowerSpect
Coherence

Cell

Diataset

Electrode

Event

EwentList

Experirnent
Behaviar
Electrophys
Imaging
Psychophys

Hardware
Amplifier
Attenuator
CameraCbijs
DiataAcquisy
Eyetracker
Filter
FilterSet
Imagefcqg
Light 5-::-l.|rcel
Microscope
Microscope
Chjective
Scanner
Stirmuluslsa

HardwareFropertias

HardwareSettings

Ferson

Preparation

Project

Stimulus Terminclogy

name: Stimulus

type: stimulus/generic

baseURL: http://g-node.org/odml/terminalogies/v1.0/

definition: Section to describe a generic stimulus.This section is basis of various related sections

that specify mare specific stimuli.

Properties:

name type unit definition

Author string - The author of this stimulus.

Diescription string - A textual description of the stimulus.

Duration float s The duration of the stimulus in seconds.

StartTime time - The time the stimulus started.

EndTime time - The time the stimulus ended.

Interstimulus-

Interval float s The time between successive stimulus presentations.

Repetitions int - The number of stimulus presentations.

Intensity float - The intensity of the stimulus.

Modality string - The stimulus modality, e.g. visual, auditory, etc

OutputChannel  string - The physical output device (e.g.an analog output
channel, a maonitar screen, a loudspeaker, etc.).
This information can be used to explicitely express that
several stimuli (that share the same OutputChannel) are
jointly presented.

StimulusFile binary - The stimulus file used. Including it will increase
the size of the metadata file and we recommend to
rather point to a file using an URL.

StimulusFileURL  URL - The URL of the applied stimulus file.

\;

L MyStimulus - [stimulus/generic]

- Duration =255

- Repetitions = 25

- Interstimulusinterval = 5
- Modality = visual

- OutputChannel = AQut0

OC - [stimulus/dc]
- TemporalOffset
- Intensity = 10.0(
- Duration =255

WhiteNoise - [stimulus/wl
- Duration = 2.5 s
- TemporalOffset
- Meanintensity =
- StandardDeviat
- UpperCutoffFre

Sinewave - [stimulus/sine:
- Duration=1.0s
- TemporalOffset
- Meanlntensity =
- Amplitude = 5.0
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odML: Automated Collection of Metadata
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via libraries provided (Java, C++, Python), odML can be integrated into

data acquisition, stimulation, and analysis tools, e.g.:

LablogBook (Jan Grewe, Munich)

http://lablog.sourceforge.net

File FPersons Gromps Frojects [ournal

Impatt of photon noise on ML relal
Optomotor head pitch
rfcrmaticn and Cescr

data il danas et

arites

* (@ doH_ 0901 2008
11_43_2%.data

11 @ata
11_45_10.dats
11_45_55.data
11_45 1&.data

11_49
*+ [ Cah300l2008
= i Call 032008
= 12: Appar
& Selacthity test

tsriminati

drivn engistomd
B senaklihed

LA 2)=8 0w

abdite as Maasuras of A

et mation with 4 and SHz

a5t with different confrast

field selecian condiion editor

table fiald

Pl

S8 o

SELECT d.datasenlD,d recDate as date, con
FROM dalasens d, «: L]
WHEFE d ex

wearch resui

dataset date file

83 20040109

64 200401 09

65 20080109 |

66 20080109 dat#2008.01
7 2008-01-08 dat#2008.01.
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0 200401 09
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Spikes-1

Minimum threshold  [10.0 % mv
49.4 mv
Ratio thresheld / size |50 =7

Threshold

Spike size

X—Dﬂ RELACS - Realtime ELectrophysiological data Acquisition,

Eile Devices Detectors/Filters RePros Macros View

mv

detected
== not detected|
threshold
min thresh

D Dialog
. Help

e

10 20

Frequency [kHz]

Firing rate [Hz]

40 60
Intensity [

O -

Best threshold

2.0 EUREEN

Best side

speaker

Best frequency

Relacs (Jan Benda, Munich)
http://www.relacs.net

dd | Iso-Response | OneClick ‘Pause ‘Restar‘tnelay Single Stimulus 4| »

Mean firingrate = 96Hz

Firing rate [Hz]

stimulus [dB]

460 480 500

AT T

Cell Found Time [ms]
Search (ESC) FIField (F1) ShortFl (F2) LongFl (F3) Switch back (F4)
no files open | 37% | AM: OU-noise20Hz1184312039 . Intensity: 56.3 dB SPL. Amplitude: 8.0 dB, Loop 9 of 10
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3 - Development of Integrated Database System for Data Management

How to organize your data?

A

Experimenter

Age
Temperature Recording Device < >

Bath Solution Frequency

Recorded Data

Color Position

N—

Orientation

- The answer depends on how you want to control your data -
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Development of Integrated Database System for Data Management

How to organize your data?

ExperimentsD

Recording Device
., ~ g >

Organization of data and metadata should represent the structure of
the experiment
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Development of Integrated Database System for Data Management

Goal: Database schema for neurophysiology experiments

; g ey g
- : " --W
1
1
espo e H
L]
% . eu
H [] roperts
1
: :
. .
(o=} +0¢f5 =T g == -m., e
: = o= Subeu:t 1 Propertl§
l \\
Prc:
Ieaa - L — record g e —
-——‘--ﬁ ‘--@ E @ [==1 @ croper
-Q —Q "0"“ ‘ ope

S,
Har(:l‘.mrarl..=L

hardwn} 5(»5 h a

[ea===}-- h m-‘- ‘ Fropet

What is the benefit?

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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Development of Integrated Database System for Data Management

Don't search - ask!

Give me all spike trains
wihere

* age=5 AND
* stimulus color=red ... AND ...
. OR ...

Integrated organization of data and metadata in database
enables efficient access and automated selection of data for analysis

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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Development of Integrated Database System for Data Management

cell

clict vector nnatrix
array : | ‘

NDA

(My selfwritten

cute and handsome

web presentation
of my data)

Interfaces to various applications, languages and formats enable automated
selection of data and integration with data analysis workflow

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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Development of Integrated Database System for Data Management

Extension: Integration of morphological data and simulation tools

—-58 TT T T T T T T
— experimental R;,=6.05 7,;=0.20
—591 e t1n
— exponential fit 6.05-¢ % —66.05 SO FTWARE

—60 : : : ; : :

e T B e e pl pyth on
5
I I | T T 0 O N Python
L] : B : 1 1
£ .. . $ import modules
2 L

(1—4-) -Auituy
e S ostgre
T AN erd bererrre e dbrrereeen
Experiment
Bl e e e e S Sl R Morphology 1 0_X | axial_resistivity a-" 1 IClamp
passive_conductivity )
gt i passive_reversal_potential ea?r. 4
%1 2 3 4 5 6 7 8 duration
N B Tid) |, e [Companmen .
Compartment | [com partment, position
T length
R in = U;I = dU/dI dend swC | diameter
WClfile) |

see Poster. Rautenberg et al

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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Summary

» Key to efficient data management is the unified access to data and
metadata

» Using database technology, we develop methods for
neurophysiology data management that facilitate data access and
data exchange.

* Interfaces to common software tools and programming languages
will enable automated data selection and integration in the data
analysis work flow

DFG-BMBF-JST Workshop Computational Neuroscience, March 2-5, 2011, Okinawa
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