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1 Executive Summary

Overview: The Neurodata Without Borders: Neurophysiology (NWB) project is an effort to standardize
the description and storage of neurophysiology data and metadata. NWDB enables data sharing and reuse
and reduces the energy barrier to applying data analytics both within and across labs. Following the success
of the 8¢h NWB Hackathon: Virtual User Days, we organized a similar event with timing centered around
Central European Time to provide a more convenient outlet for European participants. The program included
lectures on core NWB structure and APIs, and breakout sessions on NWB-enabled tools. The NWB User Days
were organized by Ryan Ly (LBNL), Oliver Riibel (LBNL), Benjamin Dichter (CatalystNeuro), Andrew Tritt
(LBNL), and Pamela Baker (Allen Institute for Brain Science).

Participants: In the new virtual format, our normal space limitations did not apply, so we opened
registration to anyone interested. We had a total of 300 registered participants from all over the world. As many
as 61 participants were active at one time, and on average 32 participants for individual tutorials and breakout
sessions. The movement of the time-slots to Central European Time facilitated international attendance, with
72% of registrations from outside the US (Figure 1).

Program: The program consisted of four main components: 1) NWB tutorials, 2) tool breakouts, 3) NWB
breakouts, and 4) general session for event and project coordination. Throughout the event, users were
encouraged to work on their own NWB-related coding projects and we provided forums via Slack and Zoom
for users to reach NWB developers for questions and support.

The NWB tutorials were divided by data modality (intracellular electrophysiology, extracellular electrophys-
iology, and optical physiology) and programming language (Python and MATLAB) on Day 1 with tutorials on
advanced features (e.g., advanced I/O and extensions) on Day 3. This structure was chosen to enable users to
easily choose the training sessions most relevant to them, and to create space for users to work on their NWB
hacking projects.

For community tools, the tool developers introduced their tools in 5-minute lightning talks as part of
a session on "NWB-enabled tools” on Day 1 followed by 1-hour breakout sessions for each individual tool
throughout the remainder of the program. This format was well-received, as it allowed users to get an overview
of the available tools and pick the most relevant breakout sessions.

Conclusion: The NWB User Days were very well received. The remote format allows us to truly deliver of
the mission of NWB by disseminating information across the entire world. Furthermore, it allows us more
flexibility to provide a more modular, tailored curriculum to participants. Users were overall enthusiastic about
the event, though there was consistent feedback that participants would like more hands-on training.
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2 Participants

200 users registered for the event. Figure 1 and 2 provide an overview of the geographic location of attendees.
The change in the timezone did appear to facilitate a more international audience, with 72% of participants
registering from foreign locations and representation from each continent. In particular, we were pleasantly
surprised by a large Indian audience of 39, 19.5% of the total registrants. While there were many registrations
from around the CET mark, we also continued to have participants from the Americas. In particular, we had
28 registrants from the west coast, were the local start time of the meeting was midnight, likely contributing to
some fall-off in attendance in particular later in the day.

NWB HCKO09 participants by country

Figure 1: Map of registered participants by country.

NWB HCKO09 Participants by state

Figure 2: Map of US registered participants by state.




3 Program

MON TUE WED

@ 22 23

EUECIN NWE User Days Workshop NWB User Days Workshop NWB User Days Workshop

9AM
rview of NWB Intracellular electrophysiology
10am 9 —10am
10 AM
NWB tools showcase Extracellular ephys (Python)
10~ 11:45am 10~ 11am
1AM
Extracellular ephys (MATLAB) Discussion: NWB and data standardization in neurophysiolog
11am - 12pm 11am - 12pm
12 PM 5 = 5 =
Break / Virtual coffee shop Optical physiology (Python) Break / Virtual coffee shop
12 - 1pm 12 - 1pm 12 - 3pm
1FM
Ri NWB data in Python and Matlab Optical physiology (MATLAB)
1-2pm 1-2pm
2PM
NWB Explorer / Open Source Brai Break / Virtual coffee shop
2-3pm 2-3pm
3PM
CalmAn DANDI MIES
3 -4pm 3 -4pm 3 -4pm
4PM 3 3 =
suite2p NWB Widgets DataJoint
4 - 5pm 4 - 5pm 4 - 5pm
5FM = 5 5 3
Spikelnterface calciumimagingAnalysis NWB + DataJoint Integration in the Frank Lab
5 - 6pm 5 - 6pm 5 - 6pm
6FM

Figure 3: Agenda for NWB User Days 9.



3.1 Detailed Agenda

The program for each day consisted of core NWB lessons in the morning followed by elective in-depth breakout
sessions on individual tools in the afternoon. The event started on the first day with an overview of the format
and ecosystem, followed by lightning talks from tools developers of top NWB-enabled tools, and a lesson in how
to find and read published NWB files. On the second morning, we held specialized introductions for different
recording modalities and programming languages. On the third morning, we held advanced tutorials about
extensions and advanced writing options, followed by a group discussion.

Day 1

8:45 - 9am
(CEST)

9 - 9:10am

9:10 - 9:55am

10 - 11:45am

12 - 1pm

1-2pm

2 - 6pm

Monday, September 21
Call-in time, work out any technical issues

Welcome and introduction: How to get the most out of this workshop (Ryan Ly)

Overview of NWB: An ecosystem for neurophysiology data standardization (Oliver Ruebel)
Recording on YouTube

NWE tools showcase (5-7 min per tool),
- MIES

- calciumimagingAnalysis

- CalmAn

- suite2p

- Spikelnterface

- DataJoint

- NWB Explorer /{ Open Source Brain

- NWB Widgets

- DANDI

- NWB & DataJoint Integration in the Frank Lab, UCSF

Break [ Virtual coffee shop - Hack on projects, do NWB exercises, ask questions to NWB developers
on Zoom

Tutorial: Reading NWB data in Python and Matlab (Ben Dichter, Ryan Ly)
s Python Jupyter notebook (right click link, save link to your computer)

* MATLAB live script (click link, then click Download button to save file to your computer)
+ Recording on YouTube - Matlab Tutorial

In-depth tool breakout sessions, Day 1:

2-2:65pm  NWB Explorer / Open Source Brain - Padraig Gleeson, Matteo Cantarelli

CalmAn - Changjia Cai, Andrea Giovannucci

3 - 3:55pm
S Recording on YouTube
4 - 4:55pm smteZpl - Carsen Stringer
Recording on YouTube
5 - 5:55pm Spikelnterface - Alessio Buccino, Cole Hurwitz

Recording on YouTube
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