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Orca design goals 

Represent Neurodata and Allen Institute data sets, including 
intra- and extra-cellular e-phys; 2-photon o-phys; electrical 
and visual stimulus; and video tracking 

 
Use a defined schema to facilitate software tool support 
 
Represent data in a way that can be quickly understood and/

or explained 
 
Provide easy access to data through Matlab, python and 

compiled languages 
 
Use object-oriented design, for extensibility plus backward 

compatibility 



Orca file structure – top level 

Group/dataset Description 

orca_version File version string. E.g., “Orca-0.2.10” 

identifier Unique string to identify file 

file_create_date Date + time (ISO format) 

session_start_time Date + time (ISO format) of experiment 

acquisition Data streams recorded from the system 

stimulus Data streams pushed into the system 

epochs Experimental intervals and/or sub-experiments 

general Metadata, including protocols, notes and devices 

processing Modules for intermediate processing 

analysis Lab-specific and scientific analyses 



Data sequences 

Dataset / attribute Description 

description (attribute) Verbal description of what sequence represents 

ancestry (attribute) Text array with subclass hierarchy, including self 

data Polymorphic field for storing data 

    si_unit (attribute) Base SI unit (e.g., volt, amps, etc) 

    conversion (attribute) Scaling factor to convert values in data to specified SI unit 

    filter (attribute) Description of filtering that's been applied to data 

    resolution (attribute) Minimum data resolution (e.g., bits per volt) 

sampling_rate Samples per second, approximately 

num_samples Number of samples 

timestamps Array of timestamps (seconds since experiment began) 

t_interval 'N', or number of samples between each timestamp 

discontinuity_idx If time series interrupted, the index where it resumed 

discontinuity_t If time series interrupted, the time when it resumed 

The orca format is designed around data structure called a 
'Sequence'. A sequence is a superset of many INCF types. 



Example of sequence subclassing 



Acquisition 
Acquired data, including 
ephys, ophys, and tracking, 
plus graphical documentation 
of experiment (e.g., photos of 
surgery, histology, etc). 



Stimulus 
Presented stimuli and 
stimulus templates. 
Templates can be re-used 
and/or stored in a remote file. 



Epochs 
Experimental intervals, with 
links to and windows into all 
acquisition and stimulus 
sequences that are a part of 
the interval. 



General 
Experiment metadata (example 
format) 



Processing 
Processing modules (e.g., like 
Kwik). Modules are objected-
oriented, like Sequences. 
Each stores trail back to pre-
processed data. 



Analysis 
 
Lab-specific and scientific analysis. The content 
of the folder is free-form, but use INCF-based 
data structures is encouraged. 



Evaluation criteria 
Uses specific schema to facilitate software support 
 
Data is organized so it's descriptive and easily 

accessible 
 
Supports python, MATLAB and compiled languages 

using standard open-source HDF5 libraries 
 
Designed to store intra- and extra-cellular ephys plus 2-

photon and intrinsic imaging ophys. 
 
Issues: Functionally meets Initiative requirements, but 

can use refinement, particularly regarding metadata 
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