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Registry of Open Data on AWS

About Allen Cell Imaging Collections
This registry exists to help people discover and share datasets that are

available via AWS resources. Learn more about sharing data on AWS. , . . . .
g This bucket contains multiple datasets (as Quilt packages) created by the Allen Institute

See all usage examples for datasets listed in this registry. for Cell Science (AICS). The imaging data in this bucket contains either of the following:1)

field of view images from glass plates 2) cell membrane, DNA, and structure
See datasets from Facebook Data for Good, NOAA Big Data Project, and ) 9 9 P ) ) i
. : segmentations 3) cell membrane, DNA and structure contours 4) machine learning
Space Telescope Science Institute,

imaging predictions of the previously listed modalities.In addition, many of the datasets
include CSVs that contain feature sets related to that data.

OpenNeuro
Details -
(imaging
OpenNeuro is a database of openly-available brain imaging data. The data are shared Usage examples

according to a Creative Commons CCO license, providing a broad range of brain imaging

¢ Visual Guide to Human Cells by Allen Institute for Cell Science
data to researchers and citizen scientists alike. The database primarily focuses on

functi ; o . o ¢ AICSImagelO by Matthew Bowden, Jackson Brown, Jamie Sherman, Dan Toloudis
unctional magnetic resonance imaging (fMRI) data, but also includes other imaging

modalities including structural and diffusion MRI, electroencephalography (EEG), and e Allen Cell Structure Segmenter by Jianxu Chen, Liya Ding, Matheus P. Viana, Melissa
magnetoencephalograpy (MEG). OpenfMRl is a project of the Center for Reproducible C. Hendershott, Ruian Yang, Irina A. Mueller, Susanne M. Rafelski

Neuroscience at Stanford University. Development of the OpenNeuro resource has been ¢ AICS Volume Viewer by Dan Toloudis

funded by the National Science Foundation, National Institute of Mental Health, National

¢ Download and train label-free models by Greg Johnson
Institute on Drug Abuse, and the Laura and John Arnold Foundation.

Details - See 10 usage examples =
The Human Connectome Project Allen Brain Observatory - Visual Coding AWS
Public Data Set
The Human Connectome Project aims to provide an unparalleled compilation of neural —— - - ——— .
i Cneuro imaging |
data, an interface to graphically navigate this data and the opportunity to achieve never e e

before realized conclusions about the living human brain. The Allen Brain Observatory - Visual Coding is the first standardized in vivo survey of

Details - physiological activity in the mouse visual cortex, featuring representations of visually
evoked calcium responses from GCaMP6-expressing neurons in selected cortical layers,




In other words...

Different platforms, same
situation

Neuroscience is served by
multiple repositories (archives)
representing data across scales
modalities, species and
conditions

No single central repository or
platform

How do we share data so that
they are maximally useful?

Data Analysis Service

Software Application T

Core Facility

Topical Portal

Ontology

BOONE

Software Resource

2014
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International Neuroinformatics Coordinating Facility

The International Neuroinformatics Coordinating
Facility

INCF, established in 2006, is a network of researchers in 18 countries across 4 continents,
working together with funders, publishers, industry, and organizations to promote and
facilitate data reuse and reproducibility through the promulgation and development of
open standards and best practices.

“The place for open and FAIR neuroscience” N
ationa

Current Nodes*

Governance . N

Australia Belgium Italy

Canada Czech Republic Netherlands Secretariat

Japan Finland Poland

Malaysia France Republic of Korea

Norway Germany UK o

Sweden India USA ‘! ncf

*Membership model for INCF is changing



International Neuroinformatics Coordinating Facility

The INCF network

® supports the development and endorsement of open 1 ool b o B s o
and FAIR community standards and best practices
(SBPs) for neuroscience

® leads the development and provision of training and
educational resources in neuroinformatics

® serves as an interface between the international large-
scale brain projects (e.g. BrainMINDS, HBP, CONP, Allen
Inst for Brain Science)

e partners with international stakeholders to promote
and prioritize neuroinformatics at global, national and
local levels

® engages scientific, clinical, technical, industry, and
funding partners in collaborative, community-driven
projects




International Neuroinformatics Coordinating Facility

Who is INCF for?

e Neuroinformaticians

 Neuroscience researchers who need to manage, share and analyze
their data

 Those building and maintaining infrastructures

 Funders who are trying to implement and encourage open and FAIR
neuroscience

INCF is expanding the network with new membership models: .
Corporate, Institutions and Organizations and individual "!ncf




International Neuroinformatics Coordinating Facility

The FAIR Guiding Principles for scientific data
management and stewardship

High level principles to make data:

e Findable ,fg 1 o

e Accessible n | -
LIl

[ )

Interoperable —
...for humans and machines

Re-usable

Mark D. Wilkinson et al. The FAIR Guiding Principles for scientific data management and stewardship, Scientific Data (2016). DOI: 10.1038/sdata.2016.18



http://dx.doi.org/10.1038/sdata.2016.18

Findable

F1. (meta)data are assigned a globally
unique and persistent identifier

F2. data are described with rich metadata
F3. metadata clearly and explicitly include
the identifier of the data it describes

F4. (meta)data are registered or indexed in a
searchable resource

Interoperable

I1. (meta)data use a formal, accessible,
shared, and broadly applicable language
for knowledge representation.

12. (meta)data use vocabularies that
follow FAIR principles

I3. (meta)data include qualified references
to other (meta)data

Accessible

Al. (meta)data are retrievable by their identifier
using a standardized communications protocol
Al.1 the protocolis open, free, and universally
Implementable

Al.2 the protocolallows for an authentication
and authorization procedure, where necessary
A2. metadata are accessible, even when the
data are no longer available

Re-usable
R1. meta(data) are richly described with a
plurality of accurate and relevant attributes

R1.1. (meta)data are released with a clear and
accessible data usage license

R1.2. (meta)data are associated with detailed
provenance

R1.3. (meta)data meet domain -relevant
community standards



International Neuroinformatics Coordinating Facility

FAIR Partnership

Researchers

» Good data
management

* Rich metadata

* Prepare to share

* Open formats

* Adopt/align to
standards

e Submitto
repository

INCF

Repositories

and
Registries

Persistent identifier
Machine based
access

Clear license
Support for open,
domain specific
standards

Machine readable
metadata

Future friendly
formats

Persistent metadata

Bidirectional links
NData citatinn

Indexers

Aggregators

* |ndex
o Effective Search
* Persistent

metadata

ancf



Specialized Vocabularies “R.1.3: Relevant community standards”

and Information Models

FAIRsharing.org

{__»__> standards, databases, policies

FORCEI1 @E

The Future of Research Communications and e-5cholarship R [: S { A R C H DATA A l_l_ 'A H c E

Atlases

BRAIN IMAGING
D RE

Customized Standards and Formats
for Specific Applications

NEURODATA

WITHOUT BORDERS



INCF: A standards organization to support global
neuroscience

International Neuroinformatics Facility (INCF):
taking a leading role in coordinating
standards and best practices for
neuroscience data

Adopted practices from W3C, NIST and other
standards organizations for reviewing and
endorsing standards and best practices

Established the Standards and Best Practices
Committee and a formal review and
endorsement process

Standards need not have been developed
by INCF working groups to be considered

BRAIN IMAGING

DATA'STRUCTURE,

e Ll R ]




INCF standards and best practices review and

eonqﬂ(/glgmaeanstet of consistent

criteria supporting open and FAIR |
neuroscience S WE
e Nomination and review process ] —
are community driven, e.g., 60
days of open comments
e Grievance procedure
e Developing standards portal
e Incorporate into training ,
materials, workshops and ] Il ottt e poeler) i e o e

as solutions to the issue of the multiple incompatible formats used by neuronal simulators for

(ot \

ENDORSED

BIDS
> ¥ - Submitted on August 03, 2018

Usage Scenario

Adding BIDS capabil

NeuroML and PyNN

Which format is the right one for a user who wants a simulator-independent
description of their model?

specifying cell and network models. They took differing approaches to this problem, with NeuroML

Congress bt ettt il
e [Ensure neuroscience is supported
by robust, harmonious standards

instantiate the same network across multiple simulators.

Nevertheless, there has been close collaboration between the developers of these formats since

tho ctort auith the ciee of oocorina intaronorability botuioon tho formmate Thoro ic coreonthe oo

Abrams et al., OSF, 2018



https://osf.io/3rt9b/

TrainingSpace: faclilitating the use and

LEARN MORE

(=
Where Te Start

4 study tracks that provide a general
averview of neuroinformatics, brain
medicine, computational neurascience,
and neurobiclogy for those new to the
fields

anef s

HOME COURSES RESOURCES SEARCH LESSONS CONTACT

Q
Full Courses

Watch lectures frem the INCF short

course that provides an introduction te

neurcinformatics by leading experts in
the field,

Featured courses

Tools And Resources

Here you will find resources to heip you
ncorporate neurainformatics
approaches in your classroom as well as
links to repositaries offering open
neuroscience data and models

Computational neuroscience: the basics

™. INCF

M Introduction to modeling the brain,

VIEW THE COURSE

Browse Our Top Courses

COMPUTATIONAL NEURDSCIENCE  NEUROINFORMATICS — BRAINMEDICINE  NEUROBIOLOGY — DWATA SCIENCE
COMPUTER SCIENCE

inet inot inef
\ \ \
Beophysical madeis Biochemical madels Statistical models Compatational
nevroscience: the basics
INCF INCF COSYNE NCF
VIEW THE COURSE VIEW THE COURSE VIEW THE COURSE VIEW THE COURSE
i qnet qnet
- =
CAJAL
Dynamical neursl systems. Cajal Coursain Introduction to Busilding the Srain
Computational computational
s Neurestiance neurascience NCF
HBP Education Programme INCF
VIEW THE COURSE VIEW THE COURSE
VIEW THE COURSE VIEW THE COLRSE

View all the courses >»

Browse Courses on Tools and Resources

TOOLS
. Open Science Framework
Jupyter|
Openneuno S e,
OpenNaura org Tutorials Jupytes Notebook Open Hypathes isHypothes s a
(05F) web-based annotation tool
Opentieuro,ong EuroPython Conference Cerver for Cipen Scence Hypothes.is
VIEW THE COURSE VIEW THE COURSE VIEW THE COURSE VIEW THE COURSE

How to use Allen institute
for Brain Sclence resources
Allen institute for Brain
Sclence

WIEW THE COURSE

uptake of standards

TrainingSpace provides informatics
educational resources for the global
neuroscience community, and is
continuously updated with materials
from INCF and partner organizations.

TrainingSpace is supported by
KnowldgeSpace, a community
encyclopedia linking brain research
concepts to data, models, and
literature

KnowledgeSpace
_...

KnowledgeSpace

& Commty sncycopede in v concrpin b9 data, mo

¥ orcc @

Have any questions regarding TrainingSpace?

DISCUSS [N MEUROSTARS.

1incf



Brain Summits

Purpose: Bring together infrastructure providers and developers working on the large
international brain initiatives to learn from each other and identify opportunities for
harmonization and coordination

Brain Summit 2020: Planning underway to possibly hold in conjunction with the US BRAIN Initiative 2020
annual meeting, June, Washington DC

=

Introduce the INCF SBP process and the FAIR data principles to US BRAIN Initiative

Highlight US infrastructure supporting BRAIN and other large consortia

3. Practical issues (lectures and hands on): what every infrastructure provider needs to know: trends in
biomedical infrastructure (e.g., machine readable landing pages to support data citation, designing for
Google data set search, choosing appropriate licenses, how to conduct agile user testing)

4. User forums to hear from end users: researchers (data management and use of standards) and

computational scientists (likely end users)

Engage industry representatives to address issues around SBP implementation

ldentify and support opportunities for harmonization «g

incf

N
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International Neuroinformatics Coordinating Facility

So Is the cloud the answer to everything?

® Resources (data, tools, etc.) in the cloud are not guaranteed to
be available indefinitely and require continued funding and
support. Therefore, the cloud should not be seen as a
replacement for contributing data to a proper data repository

or archive. HP is giving up on competing with Amazon's cloud
e Data download costs (“egress fees”) from the cloud can b anousced thascome
January, it's going to shut down
become very expensive for large data volumes... theHpHelon publicloud
its cloud computing platform
. . . . that competed head-on with
® Cost and capacity of commercial provider services and tools the 7 billon Amazon Web
Services giant. HP CEO Meg Whitman Feuters
are very different from local, on-premise services and tools. ne e v befor, e il el o customers cesgn, bl and
. . . run the best cloud environments suited to their needs - based on
e The Academy should proceed cautiously with ceding too much ther workloads and thlr usiness and industry requirements” HP

of our data to commercial providers without protections
e Data uploaded into the cloud are not automatically findable,
accessible, interoperable, and reusable (FAIR). Effort is
required to make them FAIR prior to upload, and doing so will
allow other researchers to more easily use the data.

https://datascience.nih.gov/strides/is-cloud-right-for-my-research#myresearch



https://datascience.nih.gov/strides/is-cloud-right-for-my-research#myresearch
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