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@) tuman Brain Project Where we are - Where we want to be

Towards large research collaborations and long-lasting projects

* Datasharingbecomes easier and more common e Easy publishing of analysis workflows
* Open Access becomes more prominent e Easyreplication of publishedresults
* "Reproducibility Crisis" * Easyreuseof published data/results/analysis

How can we adapt our computational research practices?

* Thereis noone-size-fit-all solution

* Alotof little,incremental improvements

* Many solutions and tools already exist

* Thereis progressin bringingtoolstogether

* Thereis progressin co-developing new features and bridges
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@) tuman Brain Projecr - S|OW Wave Analysis (sP3 UseCase002)

Slow Waves

LFP, raw 0.2mv L
* periodictransition between Up and Down state (0-5Hz) 05s

* insleepandanasthesia
* across measurements and species Srab6 et. al. 2017
* relevance for memory and consciousness research

Analysis Pipeline

* identifyinga generalized structure of analysis steps Pipeline

stage Block

-> sequential Stages, and modular Blocks

* implemention with a workflow management sytem

* precisely definingthe interfaces and (meta-)data requirements

* integratingexistinganalysis approaches & algorithms
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: : . Wavefront Wave
Data Entry Preprocessing  Trigger Detection Detection Characterization
TRANSFORMATION TRIGGER FILTER

velocity_gradient
LFP

logMUA _estimation remove_short_states
Calcium Imaging q i selecti
enter_data roi_selection Z_score direction
ECoG ; . é
background_substragfion phase clustering velocity_planar
EEG check_input Cnormalization

frequency_filter DETECTION WAVE FILTER wave_distance
Spikes threshold discard_diffuse_waves  classification
Simulation hilbert_phase discard_local_waves
m minima filter_direction
PN

Data curtesy of: F.S. Pavone Lab, LENS, Florence, Italy /M.V. Sanchez-Vives Lab, IDIBABS, Barcelona, Spain
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MUA_HIGHASS_FREQ
. . MUA_LOWPASS_FREQ
( logMUA_estimation )IogMUA_RATE
FFT_SLICE
PSD_OVERLAP

( transformation )TRANSFORMATION_BLOCK

FIT_FUNCTION
calc_tresholds_fitted|SIGMA_FACTOR
BIN_NUM

threshold | THRESHOLD_METHOD

DETECTION_BLOCK

Folder Hierachy

'g stage03_trigger_detection

config.yaml

Snakefile

README.md
=

report.rst
e p

Vg scripts

Vg transformation

Source Files

& z_score.py
@ time_slice.py
@ phase_transform.py

& logMuA_estimation.py

Vi detection

(wavescalephant_env) v ~/pipeline/stage03 trigger detection

13:54 $ snakemake

@ calc_thresholds_fixed.py

ﬁ;- minima.py

VE stage03_trigger_detection

Vg threshold

¥el amplitude distribution_channel18.png

E., fitted_thresholds.npy

E | transitions.nix

el transitions.png

Vg transformation

Output Files

VE logMUA_estimation

i | logMUA_estimation.nix

i | trigger_times.nix

/o report.html
g2 P
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Config & Snakefile

How to flexibly adapt the trigger detection method?

MUA_HIGHASS_FREQ

, . MUA_LOWPASS_FREQ
logMUA_estimation |logMuA_RATE
FFT_SLICE

PSD_OVERLAP

transformation TRANSFORMATION_BLOCK

FIT_FUNCTION
calc_tresholds_fitted|sIGMA_FACTOR
BIN_NUM

threshold | THRESHOLD_METHOD

DETECTION_BLOCK

config.yaml

Snakefile

def transformation input file(wildcards):
if : = 'transformation':
return . .join(output path, 'transformation’,
TRANSFORMATION BLOCKS[-17,
TRANSFORMATION BLOCKS[-1]+neo format)
else:
idx = locate(TRANSFORMATION BLOCKS,
if idx:
return . .join(output_path, 'transformation’,
TRANSFORMATION BLOCKS[idx-1]7,
TRANSFORMATION BLOCKS[idx-1]+neo_ format)
else:
return stage_input

def trigger detection input file(wildcards):
if len(TRANSFORMATION BLOCKS):
return . .join(output path, ‘transformation’,
‘transformed_signal'+neo_format)
else:
return stage input
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Block Outputs

MUA_HIGHASS_FREQ
. . MUA_LOWPASS_FREQ
( logMUA_estimation )IogMUA_RATE
FFT_SLICE

PSD_OVERLAP

( transformation |TRANSFORMATION BLOCi

Channel 11
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Block = Instructions to create output frominput (snakemake rule)

Block
rule frequency filter:

input:
i = L GG, Snakemake Advantages
script = 'scripts/frequency filter.py',
config = ‘config.yaml' * Canuseanyshell executables

output:
data = os.path.join(output path, 'frequency filter.nix'), ¢ Handles porta bi|ity

shell:

W . . .

python {input.script} --data "{input.data}" \ Determines execution order
--output "{output.data}" \ signal_processing.butter . .
--highpass_freq {config['HIGHPASS FREQ']} \ * Capturesexecution details
--lowpass freq {config['LOWPASS FREQ']} \
--order {config['FILTER ORDER']} \
--filter function {config['FILTER FUNCTION']}



@ Human Brain Project T h e P d yO ff

Direct comparability between different data types
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via Hilbert phase
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Benchmarking of analysis algorithms
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Basis for meaningful validation tests NetworkUnit o . ynit

el sare: GUOS
simulated activity

recorded activity

20005

Model by Cristiano Capone
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Collaboratory.wiki
A
1 _ Wishlist
Collaboratory.drive e C]u;::yterhub 2 * GitHub Integration / Version Control
:'( e (Python) Environment Management
1 T * Easy HPC Access

Workflow Engine *“

_|.U pyt;r
| - .\/
PossossTIN
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