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1 Executive Summary

Overview: Neurodata Without Borders (NWB) and the DANDI neurophysiology data archive development
teams joined to create a remote hackathon event for developers. In contrast to the NWB User Days hackathons
that focus on training users, this event focused on bringing together the developers of the NWB data standard,
the DANDI data archive, and developers of tools in the NWB ecosystem.

The hackathon enabled participants to work intensively on NWB and DANDI-related projects with the
assistance from core developers and others in the community. The event helped bring the NWB and DANDI
developer community together to discuss important development issues as part of joint breakout sessions and
foster collaboration and community among developers working on and with NWB and DANDI.

Participants: The virtual format allows us to be more inclusive. Indeed participants were diverse across
institution and geographical region, with 77 registered participants; 43 from the U.S. and 34 participants from
other countries (see Sec. 2)

Location: To create an open, engaging, and inclusive online collaboration space, we used the Gather
platform for the event. The immersive online collaboration tools available through Gather combined with the
carefully crafted collaboration space helped to create a natural social atmosphere (see Sec. 3).

Program: The program mostly involved in-depth breakout sessions and open free-form hacking. This
organization worked quite well for the developer focused events, enabling developers to coordinate on common
topics (see Sec. 4). Prior to the hackathon, we asked participants to define the project(s) for the hackathon
and track progress during (and after) the hackathon via shared, online project pages on GitHub (see Sec. 4.2).

Conclusion: The event was quite successful in bringing together our developer community and building
connectedness both socially and in the interconnectivity of the software they are developing. The event was
overall well-received by participants (see Sec. 5).

Suggestions for Future Events: The overall structure and organization of the event worked well and
can serve as a blueprint for future virtual developer events. As part of the exit survey (Sec. 5) and follow-on
discussions amongst the organizers, we identified a few specific suggestions to help further improve future
events.

e As part of working with participants to define projects for the event, the need for a larger-than-anticipated
number of joint breakout sessions arose. This limited the time available for coding for participants that
wanted to attend most of the breakout sessions. A possible solution would be to reserve 1 day during
the event for just coding and, as appropriate, schedule select breakouts as a lead-up, prior to the event.

e Use of shared Google Documents (rather than GitHub) for defining and tracking projects to facilitate
collaboration. While most participants were familiar with GitHub, the overhead for creating pull requests
and the lack of interactivity in editing creates an additional burden for participants to manage project

pages.

Organizing Committee:

NWB Point of Contact: Oliver Riibel
DANDI Point of Contact: Satrajit S. Ghosh
Gather Space Architect: Ryan Ly
Program Committee:

— Lawrence Berkeley National Laboratory: Ryan Ly, Andrew Tritt, Oliver Riibel
— Allen Institute for Brain Science: Pamela Baker

— CatalystNeuro: Benjamin Dichter

— MIT McGovern Institute: Satrajit S Ghosh

— Dartmouth College: Yaroslav O. Halchenko

Event Website: https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/


https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/

2 Participants

77 developers registered for the event; with 43 participants from the U.S. and 34 participants from other
countries. Figure 1 and 2 provide an overview of the geographic location of attendees.

NWB HCK10 participants by country

Figure 1: Map of registered participants by country.

NWB HCK10 Registrations by state

Figure 2: Map of US registered participants by state.
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Gather Space

To facilitate collaboration and interaction, we used the Gather (https://gather.town) platform for the event.
Gather provides an immersive video-game-like online environment with audio/video sessions, chat, and other
features where each participant is an avatar navigating the hackathon space and interacting with other close-by
participants — very much like in a real-life event. Participants were able to join breakout sessions, walk to
collaborators for one-on-one discussions, meet in joint hacking areas, socialize in break areas, and work on
projects in private areas. The Gather space is shown in Fig. 3 and was divided into the following main areas:

Auditorium: The auditorium in the top-right corner of the map served as the main space for joint
gatherings in the morning and for announcements to all participants.

Room 1 and 2: (top left) served as the main rooms reserved for scheduled breakout sessions. The
rooms provided reserved Zoom links to facilitate presentations and enabled recording of breakout sessions.

Rooms 3 and 4: (top middle) were available to participants for spontaneous discussion sessions and
provided whiteboards and a Google Document for notes.

NWB and DANDI Desks: Dedicated collaboration desks for NWB and DANDI (blue desks, middle
left) were provided to facilitate gathering of the respective teams and to make it easier for participants
to locate the teams for questions.

Collaboration Desks: Desks A-F (bottom left) were available to participants for joint project hacking.

Private Desks: Additional private desks (bottom center) were available for private and smaller hacking
sessions.

Yoh’s Island Bar (bottom right) provided an open space for social gatherings.

Common Area: Located in the center area of the map, the common area provided an open space
(fountain area) as well as information posters with the agenda, projects, and sponsor details.

Easter Eggs: A few hidden areas provided additional fun activities for social interactions and breaks.

Audio/video sessions and screen-sharing was overlaid on top of the map. A dedicated announcement audio/video
channel by the event host occasionally appeared to make event-wide announcements (on upcoming breakout
sessions and other events). Such announcements coupled with spontaneous interactions with people ”just
passing by” contributed to making this virtual event mimic interactions which happen in non-virtual events.
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Figure 3: Map of the main hackathon space in the Gather.town platform.


https://gather.town
Gather.town

4 Program

Figure 4 provides an overview of the overall agenda and a more detailed agenda is shown later in Section 4.4.
The agenda consisted of a combination of open sessions for joint coding on hacking projects (see Section 4.2)
and breakout sessions for coordination of efforts and discussions of development efforts with the community
(see Sec. 4.3). Short project coordination meetings in the morning and at the end of the workshop allowed
participants to sync-up on efforts each day. Scheduled coffee breaks and social hours as well as a match-making
session for short one-on-one ”science-dates” were used to encourage networking and social interactions. Prior to
the main hackathon, we held a project pitch session and individual meetings with new developers to introduce
participants to the hackathon format and provide targeted resources for each project.

TUE WED THU

30 @ 1

7 A

Project check-in, 8am

Project check-in, 8&am, Main Stage, Gather

Open hacking Intracellular Ephys and Stimul:
8:30am — 2pm 8:30am, Room 1

= [ BEADL & Behavior
Matchmaking chats, 8:30am | g:15am, Room 2

Open hacking BIDS-Animal-Ephys & NWB
9am - 3pm 9am, Room 1

2AM
Welcome and Introduction
8am, Main Stage

9 AM = = =
Initial project presentations
9am, Main Stage

Open hacking Behavioral QuantiﬁT Findability: search 3

[ Extemal Resources and Persistent Identifiers in NWE
10am, Room 2

10 AM - =
NWB Jupyter Widgets

10am - 3pm 10am, Room 2 10am, Room 1 10am, Room 2
[ Feature Requests for NWB + DANDI

11am, Room 1

[ validation
11am, Room 2

[ caftee break, 12pm, Fountain

12 PM >
‘ Coffee break, 12pm, Fountain

" Coffee break, 12pm, Fountain

1PM r
Storing Analysis Results and Provenance in NWB
1pm, Room 1

[ conversion of Proprietary Formats to NWB
1pm, Room 1

Final presentations
2pm, Main stage
M
Social hour Sacial hour Social hour
3pm, Yoh's Island Bar 3pm, Yoh's Island Bar 3pm, Yoh's Island Bar

Figure 4: Overview of the agenda for the 10th NWB Hackathon.

4.1 Pre-hackathon Project Pitch Session

A week before the hackathon, we held a project pitch session, during which the organizers introduced the
format and agenda of the hackathon and participants described their ideas for hackathon projects. This allowed
organizers and participants to get an overview of the different projects that participants were interested in
working on. This also allowed organizers to meet developers new to the community. Between the project pitch
session and the hackathon, organizers met separately with each new developer in order to learn more about
their project and background, refer them to relevant resources, allow them to ask questions one-on-one with
organizers, and help them feel more welcome and integrated in the community.

Participants were also instructed to create project pages for their proposed projects and to reach out to
other participants to discuss related projects or join their projects.

4.2 Projects

Here we provide a brief listing of the developer projects that participants worked on during and after the
hackathon. Use the links included with the project title’s heading to locate the corresponding project pages
with further details.

Genotype representation in NWB

Extension infrastructure

DANDI

Intracellular Ephys Stimulus Description and Ontology

Controlled Terms and Definitions for Experimental Metadata in NWB
NWB Conversion Tools 4+ Breakout

OpenScope Predictive Coding to NWB



https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/genotype_representation/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/extensions_infrastructure/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/dandi/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/icephys_stims/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/terms_and_definitions/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/nwb_conversion_tools/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/OpenScopePredictive/

4.3

Here
links

1.

10.

11.

NWB-DeepLabCut integration

fNIRS neurodata type

NWB External Resources

Integrate ndx-icephys-meta with NWB
Complex Behavior

Converting Calcium Imaging Data from the M3 Platform to the NWB format.
Icephys DANDI publishing

Signal files to NWB

NWB DANDI BIDS integration
Common analytics with NWB data
NWB-DataJoint-Spikelnterface pipeline
Miniscope-NWB Integration

Breakouts

we only provide a brief summary of the breakout sessions that took place during the hackathon. Use the
included with the session heading to locate the corresponding project pages with further details.

Findability: search and metadata extraction This breakout session focused on the technical aspects
of metadata extraction from NWB files, specifically in the context of search. Session Chairs: Tom
Gillespie (University of California, San Diego) and Pamela Baker (Allen Institute for Brain Science)

. Coordination for Complex Behavioral Quantification This breakout focused on coordination and planning

of activities related to complex behavioral quantification pipelines and integration of the data with NWB
Session Chairs: Akshay Jaggi (Harvard Medical School)

. Validation This breakout focused on coordination and discussion of developments regarding the NWB

valitation tool. Session Chairs: Ryan Ly (Lawrence Berkeley National Laboratory)

. Conversion of Proprietary Formats to NWB Discuss developments around NWB Conversion Tools, a

library for automatic conversion from a large variety of neurophysiology data formats to NWB. Session
Chairs: Cody Baker (CatalystNeuro), Benjamin Dichter (CatalystNeuro)

. BEADL and Behavioral Metadata Discuss behavioral task representation in NWB, specifically, the

discussion of essential task metadata and introduction of the proposed description language for tasks
from the BEADL team. Session Chairs: Pamela Baker (Allen Institute for Brain Science) and Michael
Wulf (Washington University in St. Louis)

. Interoperability with Other Standards, in particular BIDS-animal-ephys Discuss the BIDS-animal-ephys

extension proposal, and how it would integrate with NWB and DANDI. Session Chairs: Benjamin
Dichter (CatalystNeuro)

. External Resources and Persistent Identifiers in NWB The purpose of this breakout session is to present

the design and use cases for testing the functionality of the proposed ExternalResources data type for
linking NWB data with persistent identifiers and ontologies and to solicit feedback. Session Chairs:
Pamela Baker (Allen Institute for Brain Science), Matthew Avaylon (Lawrence Berkeley National
Laboratory), and Ryan Ly (Lawrence Berkeley National Laboratory).

. Storing Analysis Results and Provenance in NWB This breakout focused on discussion related to the

usage of NWB for storing intermediate and final analysis results and discussion of linkage between NWB
files on DANDI and code / DataJoint database that generated the dandiset. Session Chairs: Ryan Ly
(Lawrence Berkeley National Laboratory) and Andrew Tritt (Lawrence Berkeley National Laboratory)

. Intracellular Electrophysiology Metadata + Stimulation Ontology Discuss the upcoming experiment

metadata tables for icephys and the development of the stimulation ontology as part of the INCF working
group. The goal of the session is to solicit feedback from the community, collect use cases, and plan
next steps. Session Chairs: Tom Gillespie (University of California, San Diego), Pamela Baker (Allen
Institute for Brain Science), and Oliver Riibel (Lawrence Berkeley National Laboratory)

NWB Jupyter Widgets Discuss developments around the NWB Jupyter Widgets and gather feedback
from the developer community. Session Chairs: Michael Scheid (Catalyst Neuro) and Benjamin Dichter
(CatalystNeuro)

Feature Requests for NWB 4+ DANDI Over the Next 5 Years The main objective of this breakout is
to provide a forum for developers to share and discuss features that would be useful for the NWB and
DANDI community. Session Chairs: Andrew Tritt (Lawrence Berkeley National Laboratory) and
Yaroslav Halchenko (Dartmouth)


https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/deeplabcut-nwb/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/fnirs_datatype/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/ExternalResources/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/icephys_ndx_integration/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/complex-behavior/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/M3Platform_to_NWB/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/icephys_dandi_publishing/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/signal_to_NWB/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/BIDS/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/analytics/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/nwb_dj_si_pipeline/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/miniscope_nwb/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/findability_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/behavioral_quantification_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/validation_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/nwb_conversion_tools/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/behavior_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/BIDS-animal-ephys_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/uri_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/analysis_results_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/icephys_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/nwb_jupyter_widgets_breakout/
https://neurodatawithoutborders.github.io/nwb_hackathons/HCK10_2021_Remote/projects/feature_requests_breakout/

4.4 Detailed Agenda

Day 1
8 - 9am (PDT)
9 - 10am
10 - 3pm
10 - 11am
10 - 11am
11 -12pm
12 - 12:15pm
1-2pm

3-4pm

Day 2
8 - 8:30am
815-ish - 9am
8:30 - 9am
9 - 10am
10 - 3pm
10am - 11am
12 - 12:15pm
1-2pm

3-4pm

Day 3
8 - 8:30am
9:30 - 3pm
8:30 - 9:30am
10 - 11am
1 -12pm
12 - 12:15pm
2 -3pm

3-4pm

Tuesday, March 30
Welcome and Introduction (Main Stage)
Project presentations (3 min presentation each) (Main Stage)
Open Hacking
Breakout: Findability: search and metadata extraction (Room 1)
Breakout: Coordination meeting for behavioral quantification (Room 2)
Breakout: Validation (Room 2)
Coffee Break (Fountain)
Breakout: Conversion of Proprietary Formats to NWB (Room 1)

Social hour (Yoh's Island Bar)

Wednesday, March 31
Project check-in (Main Stage)
Breakout: BEADL and Behavioral Metadata (Room 2)
Matchmaking chats
Breakout: Interoperability with Other Standards, in particular BIDS-animal-ephys (Room 1)
Open Hacking
Breakout: External Resources and Persistent Identifiers in NWB (Room 2)
Coffee Break (Fountain)
Breakout: Storing Analysis Results and Provenance in NWB (Room 1)

Social hour (Yoh's Island Bar)

Thursday, April 1
Project check-in (Main Stage)
Open Hacking
Breakout: Intracellular Ephys and Stimulation (Room 1)
Breakout: NWB Jupyter Widgets (Room 2)
Feature Requests for NWB + DANDI (Room 1)
Coffee Break (Fountain)
Final presentations (Main Stage)

Social hour (Yoh's Island Bar)




5 Exit Survey

All participants were asked to participate in an exit survey. 20 participants responded to the survey. Most
survey questions used a scale of 1 (worst) to 5 (best). Median scores were 5 and average scores were 4.4 to
4.7 for all questions. Only the question on ”How useful was the hackathon for you to make progress on your
project?” received a median score of 4 and average score of 4.1. A key factor here was an unexpected large need
for many breakout sessions, which limited the available time for open hacking sessions. Overall, the length of
the hackathon was perceived as good, with a median score of 3 (just right) and average score of 3.25 (with

1=too short, 3=just right, and 5=too long).

How easy was it get help from the NWB /
DANDI teams during the workshop?

10

8
6
4
2
0
4 5

How useful were the breakout sessions

overall?
10

How useful was the hackathon for you to

meet other developers?
8

How useful was the hackathon overall?
10

8

How useful was the hackathon for you to
make progress on your project?
6

If you participated in the matchmaking chats,

how was your experience during them?
5

4
3
2
1
0
3 4 5

How was your experience on Gather?
10

8
6
4
2
0
4 5

How was the length of the hackathon?
10

8

6

1- too short 2

3- just right 4 5- too long



What hackathon formats would you prefer in the future? (20 responses)

8 (40%): Virtual hackathon
10 (50%): In-person hackathon

13 (65%): In-person hackathon with mostly breakout sessions, followed by a virtual hackathon with
mostly hacking and follow-up meetings 1-2 weeks later

Other:

— 1 (5%): In person hackathon with virtual participation option

— 1 (5%): Maybe the other way around, virtual breakouts followed by in-person hacking? I thought
the Zoom breakouts worked very well

What did we do well at the hackathon? (10 responses)

Overall, attendees commended our welcoming, inclusive and collaborative atmosphere.

Very well!

organization and gather.town design, thank you Ryan!

Gather was great. Great community atmosphere

Organization/collaboration

Bring like-minded people together

Having Gather was a big plus

I liked the setup, felt natural to hang out and chat together, like in person.

Dedicated areas to get help from the NWB & Dandi teams

Ryan and Ben were very available and facilitated some great conversation and gave great advice

inclusiveness

What could we improve on at future hackathons? (6 responses)

A few would have liked the event to run one more day (though the multiple choice earlier indicated that our
length was just right).

I cannot think of anything — it was great!

I think the format and medium was perfect, besides jitsi (video) within gather town some times was
quite bad for me. Zoom rooms helped. 1 more day would have been useful - I think more projects could
finish to some better milestone

Better structure for presentation/breakout organizers and leaders to schedule an ideal time

Perhaps have a separate discuss-a-thon and hackathon. Participants mostly self-organized into these two
groups and the folks who went to a lot of breakout sessions did not do much hacking

It could be longer? It felt like there were a lot of breakouts/discussion, but actual hacking time was
more difficult to come by. Maybe one day in the middle with no breakouts at all?

Nothing right now!

additional questions, comments or suggestions? (1 response)

Some breakout sessions could deserve longer time blocks, like feature requests or new critical schema
types. I know it’s hard to gauge that ahead of time, though, so as a matter of practice an alternative
would be to always keep a free 30-60 minute time block free after all breakouts for natural discussion to
continue as it needs to.




5.1 Testimonials

As part of the exit survey, attendees were asked: “If you would like to help us inspire new users to join the
NWB community, then please leave here your testimonial (including your name and affiliation) for us to include
in the workshop report. «

NWRB has drastically simplified data storage and organization for my U19 team. We quickly found
most of our data nwb compatible, and, for those data types not compatible, we have found working
with the NWB team to write extensions incredibly easy and enjoyable. We hope more people in the
neuro community join! - Akshay Jaggi, Team DOPE
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nor its employees are agents of the US Government.
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Figure 6: Screenshot from the NWB update presentation as part of the hackathon kickoff on 03/30/2021.
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Figure 7: Screenshot from the breakout session on Validation (Room 2, 11am - 12pm PT, 03/30/2021).
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