How standards and use-cases shape up the FAIR DANDI archive

or How FAIR is DANDI?
https://dandiarchive.org

ANDI

dandiarchive.org

@ DANDI WELCOME  PUBLI C DANDI SETS MY DANDISETS  ABOUT [} DOCUMENTATION [ NEW DANDISET YH
n ccess

Yaroslav O. Halchenko

Satrajit Ghosh |
Michael Grauer The DAND‘ A_VCWG

Be n D iCh te r cellular neurophysiology data
CC-BY

|||II- \))/(Kitware

1008 1551 1378

DARTMOUTH


https://dandiarchive.org

MIT

- Satrajit Ghosh
- Nicole Lo

- Jakob Voigts

- Mark Harnett

CatalystNeuro

- Ben Dichter

- Luiz Tauffer

- Alessio Buccino
- Cody Baker

- Daniel Sotoude

Dartmouth

- Yaroslav O. Halchenko
- John T. Wodder I

- Matt Van der Meer

Collaborators

- Neurodata Without
Borders (nwb.orQ)

- Brain Cell Data Center
(BCDC/BICCN)

- Allen Institute
for Brain Science

Kitware

- Michael Grauer

- Brian Helba

- Jake Nesbitt

- Daniel Chiquito

- Roni Choudhury

- Gongalo Lopes
(Bonsai)

- Project Jupyter
- Ariel Rokem
(U19 - U Washington)

Support

m) The BRAIN Initiative®
National Institute
of Mental Health

1R24MH117295

AWS Public
dataset program


https://nwb.org

DANDI (https://dandiarchive.org)

is an NIH BRAIN Initiative archive
For scientists to share, collaborate, and process
data from cellular neurophysiology experiments.
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DANDI works with BRAIN Initiative ... and aims to make harmonization easy:
community dath standards: > Organize >
- Neurodata Without Borders (Ruebel, PI)
$ dandi organize -d 000020 -f symlink src_files
(NWB; https://nwb.orq) 2020-05-12 16:21:45,288 |  INFO] Loading metadata from 10 files

2020-05-12 16:21:54,756 [ INFO] Organized 10 paths.

- Support for BIDS, NIDM coming in 2021  Visit eeeeze/

- Brain Imaging Data Structure (Poldrack, PI) gaiziggg?igrﬁl sub-599387254 Sub-601462915 sub-68146292
(BIDS; https://bids.neuroimaging.io) sub-oB1402351 SUb-0035TI008
- BEP031 (microscopy) gu&f5882232giggég?gg$;§§géT2047@4.nwb
- BEPQ32 (a.nlmal electrophysiology) > T >
- Neuroimaging Data Model (Keator, PI)
(NIDM; https://nidm.nidash.orq) gegggg}d;ﬁﬁggﬁyggg?zgﬁ

000020/sub-603513553/sub-603513553_ses-20170726T202952 .nwb: ok
000020/sub-603513553/sub-603513553_ses-20170726T7211815.nwb: ok
000020/sub-601462951/sub-601462951_ses-20170710T7173925.nwb: ok

» A™™ A 000020/sub-601462951/sub-601462951_ses-201707107200802 .nwb: ok

N E U RO F ey 000020/sub-601462951/sub-601462951_ses-20170710T185554.nwb: ok
WITHOUT BO DERS 000020/sub-601462951/sub-601462951_ses-20170710T7183148.nwb: ok

000020/sub-601462951/sub-601462951_ses-20170710T192333.nwb: ok
000020/sub-601462926/sub-601462926_ses-208170712T215236.nwb: ok
i}i BI D 000020/sub-599387254/sub-599387254_ses-20170706T204704 .nwb: ok
b 000020/sub-601462915/sub-601462915_ses-20170713T174229 .nwb: ok
B o vachG Do s Summary: No validation errors among 11 file(s)


https://nwb.org
https://bids.neuroimaging.io
https://nidm.nidash.org

DANDI establishes harmonized metadata @ Bl DS

schema to
- ensure all required metadata is provided %

in NWB and BIDS o o G
class CommonModel(DandiBaseModel):

schemaversion: str = Field(

- provide metadata serialization as S S e, e

name: Optional[str] = Field(

None,

- JSON-LD linked data i N

max_length=150,
nskey="schema",

- JSON records with json-schema for

description:
. None, description="A description of the item.", nskey="schema"
)
convenient User Interfaces L o i, G < P
None,

co e <6t/000003 aw BoO oD title="Contributors",

description="Contributors to this item.",

nskey="schema",

WELCOME PUBLIC DANDISETS MY DANDISETS ABOUT [ DOCUMENTATION [
)

about: Optional[Lis ion[Disorder, Anatomy, TypeModel]]] = Field(

Layer-Specific Physiological Features and Interlaminar Interactions in the Primary Visual Co NoRe,,

rtex of the Mouse

< .4
Click a field below to edit it
‘ DANDISET CONTRIBUTORS ‘ SUBJECT MATTER ETHICS APPROVAL ACCESS TYPE
‘ RELATED RESOURCE 1 ‘ NAME OF THE PROJECT
Dandiset Title
Layer-Specific Physiological Features and Interlaminar Interactions in the Primary Visual Cortex of the Mouse 0 h
Description
Data from "L pecific Physi ical Features and i { in the Primary Visual Cortex of the 0
Mouse" Senzai, Fernandez-Ruiz, Buzsaki, Neuron 2019. of hij during theta

maze exploration.
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@ We're in early access

The DANDI Archive

The BRAIN Initiative archive for publishing and sharing
cellular neurophysiology data
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I 101 files, 2.6 TB, Yuta Senzai, Layer-Specific Physiological Features and

or + MINIO

Docker : 0

& github.com/dandisets?q=&type=&language=&sort=name * @ OB s B

DatalLad datasets of dandiarchive

Individual DatalLad dandisets.

DANDI  ° i e v
[ Repositories 67 @ Packages A People 6 Ay Teams  [U]] Projects 6% Settings
Q Find a repository. Type ~ Language ~ Sort ~ Customize pins m

Top languages

000003

Shell @ Jupyter Notebook
laminar Interactions in the Primary Visual Cortex of the Mouse

%o wo o 10

Updated on Jan 31

People 6>
" -m
oonas @’?.Ql 'e
87 files, 5.77 GB, Nand Chandravadia, A NWB-based dataset and processing . - »
pipeline of human single-neuron activity during a declarative memory task ?
~aNP

Yo o o 1Mo

Updated on Oct 25, 2020

Invite someone
000005
148 files, 43.25 GB, Karel Svoboda, Electrophysiology data from thalamic and
cortical neurons during somatosensation

%o wo Qo %0

Updated on Oct 25, 2020

Metadata JSON/JSON-LD

(Meta)data JSON/JSON-LD, NWB,

|
|
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NIfTI, TIFF
Web Browser, Shell, API
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¥ units: Autogenerated by NWBFile
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https://hub.dandiarchive.org/

NWB Explorere,

General Details

Session Description
New/Old recognition task for ID: 7.

Identifier
H10_7

Electrodes

Description: metadata about extracellular
electrodes

Subject

Age: 37

Description: Left Lateral Frontal
Sex: M

Species: Human

Subject id: P10HMH

Units
Description: Autogenerated by NWBFile
Waveform unit: volts

Experiment Description

(]

The data contained within this file describes a
new/old recogntion task performed in patients
with intractable epilepsy implanted with depth
electrodes and Behnke-Fried microwires in the

human Medical Temporal Lobe (MTL).

Lab
Rutishauser

Institution

Hunigton Memorial Hospital

Data Collection
learning: 80, recognition: 81

Related Publications

(]

(J

(]

Faraut et al. 2018, Scientific Data; Rutishauser et

al. 2015, Nat Neurosci;

More integrations: NWB Explorer

Stimulus x  Acquisition x ==

C

The events coorespond to the TTL markers for each trial. For the leaming trials, the TTL
markers are the following: 55 = start of the experiment, 1 = stimulus ON, 2 = stimulus OFF, 3 =
Question Screen Onset [“Is this an animal?”], 20 = Yes (21 = NO) during learning, 6 = End of
Delay after Response, 66 = End of Experiment. For the recognition trials, the TTL markers are O
the following: 55 = start of experiment, 1 = stimulus ON, 2 = stimulus OFF, 3 = Question Screen
Onset [“Have you seen this image before?”], 31:36 = Confidence (Yes vs. No) response [31 (new, = ‘ Hatts 004
confident), 32 (new, probably), 33 (new, guess), 34 (old, guess), 35 (old, probably), 36 (old,
i R e it i ‘ B sub-P14HMH_Ses-20070601_obj-1t8wrds_ecephys+image.nwb ¥ 69.80 MB

acquisition.events AnnotationSeries

2 Matching Results e a ‘

B sub-P14HMH_ses-20070601_obj-7studd_ecephys+image.nwb ¥ 52.70 MB

Python -0

Rows per page

~ units: Autogenerated by NWBFile

T You can right click
ooy [ ) —————— acain [N < > to the get a direct
download link to a
file and use it
directly with:

®
. NWB Explorer from
. MetaCell/Open

- om § Source Brain



http://nwbexplorer.opensourcebrain.org/
http://nwbexplorer.opensourcebrain.org/
http://nwbexplorer.opensourcebrain.org/
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DANDI Web UI

Citizen scientist External Web Apps

Help scientists, learn

Girder
Data management platform

—

science o
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Compute, Visualize,

Collaborate Neurodocker ]
. &:BIDS
(" Software developer 3 s menepmaRLTE
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(‘Hardware developer\
Create acquisition software

with NWB:N and DANDI
Y support )

dala ; @ iprs

MetaCell / nwb-explorer

DANDI, Datalad, IPFS
APlIs and Libraries

—

DANDI is built on open source technologies

Web portal
https://dandiarchive.org
Jupyterhub

https://hub.dandiarchive.org
* need to register with DANDI

Github organization
https://github.com/dandi
Contact

Register on DANDI and we will invite

you to the DANDI Slack workspace
or email: info@dandiarchive.org

Questions
https://neurostars.org or Slack
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So how FAIR is DANDI?

Findable
o Rich schema with use of standard ontologies
o All elements (dandiset and assets) carry unique identifiers
o Searchable on dandiarchive.org and LD will be exposed

Accessible

Standard containers (NWB, NIFfTI, TIFF, etc)

Metadata is exported as JSON/JSON-LD alongside with data
Standard protocols (HTTPS), integration with external services
o API, Python, CLI, DatalLad, ROS3 HDF5

Interoperable
o JSON + json-schema, JSON-LD
o schema.org, spdx.org (licenses), PROV
m wasGeneratedBy, wasDerivedFrom, ...
Reusable
o License is to be specified
o Rich metadata schema for cellular neurophysiology data
o Everything DANDI is released under Free and Open Source licenses

o O O

Dandiset. n.

An organized
collection of assets
(Files) with both File
level and dataset
level metadata
generated from an
experiment or a
project.



Technical roadmap:

2021:
- APl/Search
- Embargo

2022:
- Raw + Processed
- Provenance

2023:
- Local deployment
- DANDI Federation

2024:
- X-archive
interoperability

Upcoming features

Interact via a stable versioned API

Publish with DANDI and mint DOIs for your dandisets
o  With Datacite metadata support

Ul/UX improvements

Hub integration of more NWB applications
Openephys/Bonsai integration with DANDI
Better metadata management and search
Support for timed embargo upto 1 year



The end of 10,000 ft overview of the
FAIR DANDI

Thank you



