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Recording neural activity during this behavior
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e Collect all data in a single, searchable location
o  Subject-level metadata
Behavioral performance (including during training)
Electrophysiology recordings
Behavioral video
Histological probe track reconstruction
Ambient data (temperature, humidity, etc)

O O O O O

e Perform standardized preprocessing
o  Spike sorting (Kilosort, YASS)
o  Video tracking (DeeplLabCut, ...)
o Analysis of behavior data (wheel, sensors, synchronization etc: custom)

e Define quality control metrics
o  Quality of electrophysiology recording, video, etc
o  Good enough behavioral performance
O
e Make data searchable and accessible
o Within the collaboration
o  Outside the collaboration
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e lLarge-scale data is messy
e If software crashes 1time out of 100, that is way too often

e Most neural analysis software has not been thoroughly
debugged, no unit tests

e Custom experimental hardware had unanticipated
problems (e.g. synchronization)
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1. To solve the specific problems of our collaboration
a. Collect and standardize data and metadata
b. Integrate across labs
c. Perform pipelined analyses
d. Allow flexible data access

2. To make resources available to the community
a. Single labs
b. Small collaborations
c. Big collaborations
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- Table design: colony management, electronic lab notebook,
neurophysiology

« Web interface for manual data entry
o e.g. birthdate, genotype, housing info

- REST interface for automated data entry
o e.g. weight, water delivery, behavior performance

« Used by several non-IBL labs
12
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« 3x custom lossless compression of ephys data
o first difference then zlib
o blockwise to allow random access loading
- Data is uncompressed and verified before uploading!

« Lossy video compression
o ffmpeg h264 codec, compression level crf 29

- Spike sorting (kilosort)
- Video analysis (DeeplLabCut)

« Synchronization and file extraction 13
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« Runs nightly

« Metadata: SQL merge
o but most labs use the same DB server!

- Bulk data: Globus Online (high bandwidth, automated restarts)

o Controlled by central DB
o All files have records for each physical copy

16
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ONE protocol CABORATORY

« elD (“Experiment ID”)
o String that uniquely defines an experiment

- Dataset type
o String that defines a data item
m spikes.times, spikes.clusters, clusters.depths

dataset_types = ['clusters.templateWaveforms', 'clusters.probes', 'clusters.depths']
eid = 'cf264653-2deb-44cb-aa84-89b82507028a'
wf, pr, d = one.load(eid, dataset_types=dataset_types)

e Data is downloaded if required, cached on local machine
18
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« Multiple copies of a dataset exist
o E.g. Multi-probe recordings
o Different spike sortings of same probe

- Extend dataset descriptions

o spikes.times becomes
probeB@/yass/spikes.times

19



INTERNATIONAL

Revisions and tags BRAIN

LABORATORY

Data gets revised
o E.g. new version of video tracking algorithm

Users might want to use an older version
o E.g. when revising a paper

Revision field in DB says which file is which revision
o physical storage in subdirectories

“Tag” field identifies datasets released with a paper 20
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- System for performing automated pipelined analyses
« Runs on a relational DB
« Produces and automatically updates website

- Internal training tracking website running, used daily

« Public behavioral data website running
« Demo of physiology website running

22
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« Direct ONE interface (download and cache)

« Download ONE native files

« Download in NWB format

« Access via datajoint

25
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- IBL modular data architecture allows:
o organization of data within a lab
o integration of data from multiple labs
o Flexible access during project development
O

pipelined analysis, display on an interactive
website

o multiple access methods

« Modules can be used by individual labs, large or small

collaborations o7
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