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Hackathon Proposal
 Problem: sweep models across EEG
 Embarassingly parallel
 Target: LMM bottleneck
 Constraint: stay in Python

Our open-source app: fitgrid v0.4.10 Python, numpy, scipy, pandas, statsmodels,  R, lme4

Pivot
 LMM optimization not readily parallelizable
 New target: Large N LM bootstrap resampling 



 numpy -> cupy
 no learning curve
 no new code
 no memory penalty

New Targets: 

 Multivariate regression
 Frequency domain
 EEG classification

LM bootstrap resampling 25X



Multivariate Regression

 R -> numpy -> cupy
 no learning curve
 2 hr cupy API workaround (stride_tricks)

6 - 14X

vectorized multivariate regression QR solve



Time-frequency

 scipy.signal -> cuSignal
 no learning curve
 no recoding

Short-time Fourier Transform (STFT)

Kutas Lab EEG data recording
1/2 hour x 32 channels

20 lines of Python
265 ms

5X - 20X

cuSignal benchmarks > 1000X

our applications

1/2 hour 400 ms
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EEG classification

Bench work

Book work

April 2019 21595
downloads

Best Practices



Progress
 GPU accelerated 3 of 5 targets without leaving Python

 5X - 25X at realistic scales

 Scientific advance: randomization methods applicable at scale

Thanks
 everyone for the interesting projects, problems, solutions

 Julia, Andi, Tom P., Sneha, mentors Suhas, Marty, Max

 Kutas Lab: Andrey, Qin, Wen, Lauren and Marta for the green light

Obstacles
 Usual environment, driver, package dependency wrangling

 1 visit to CuPy Python github repo to look at source

Next Steps
 Scaling up, automagic resource distribution: Dask

 fine-tune GPU memory management


