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® Lorenz Differential Equations X Fernando

C | @ 127.0.0.1:8888/notebooks/talks/slides/1607-nersc/Lorenz%20Differential’%20Equations... ¥r | ¢ © !

@ [ ) 1. IPython: Users/fperez (python3.5)
(jlab) dreamweaver[~]> ipython JU pyter Lorenz Differential Equations Last Checkpoint: a minute ago (unsaved changes) [
Python 3.5.2 |Continuum Analytics, Inc.| (default, Jul 2 2016, 17:52:12)
Type “copyright", "credits" or "license" for more information. File Edit View Insert  Cel Kernel  Widgets Help Python 3 O
IPython 5.1.0 — An enhanced Interactive Python. B a
? —> Introduction and overview of IPython's features. B+ @B 4+ v W B C Code v CellToolbar
%quickref —> Quick reference.
help -> Python's own help systenm.
object? -> Details about 'object', use 'object??' for extra details.
pylab Exploring the Lorenz System of Differential Equations

Using matplotlib backend: Mac0SX
Populating the interactive namespace from numpy and matplotlib

In this Notebook we explore the Lorenz system of differential equations:
IPython.display import display

pandas_datareader import data .

datetime import datetime x=0(y-x)
y=px—y-xz
ticker = 'MSFT' i=—fr+xy

stock = data.DataReader( ticker, 'yahoo', start=datetime(2012, 1, 1))

g%ggk?é%;:gl.(][ : gllgt(title '%s Closing Price’ ticker): This is one of the classic systems in non-linear differential equations. It exhibits a range of different behaviors as
' the parameters (o, #, p) are varied, including what are known as chaotic solutions. This system was originally
Open High Low Close Volume Adj Close developed as a simplified mathematical model for atmospheric convection in 1963,
Date
2012-01-03 26.549999 26.959999 26.389999 26.77 64731500 23.304317 . .
2012-01-04 26.820000 27.469999 26.780001 27.40 80516100 23.852755 In [12]: interact(solve_lorenz, N=fixed(1@), angle=(9.,360.),
2012-91-05 27.379999 27.730000 27.290001 27.68 56081400 24.096507 0=(0.0,50.0), 0=(0.0,50.0));
| angle 308.90
Figure 1
e au . . max_time 12.00
MSFT Closing Price
65 . . . . o 10.00
B 2.63
P 28.00
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jupyter

PN designed for centralized deployments in companies,

Jupyter for Organizations

JupyterHub is a multiuser version of the notebook

university classrooms and research labs.

= Jupyter JUPYTER  FAQ

nbviewer

A simple way to share Jupyter Notebooks

Enter the location of a Jupyter Notebook to have it rendered here:

Go!

Programming Languages

I P [y]: i[v?—-ywshxorj Computing ’

An Wulia Preview
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bip\der

Turn a Git repo into a collection of
interactive notebooks

Have a repository full of Jupyter notebooks? With Binder, open those
notebooks in an executable environment, making your code immediately
reproducible by anyone, anywhere.

Build and launch a repository

GitHub repository name or URL

GitHub -
Git branch, tag, or commit
Path to a notebook file (optional)
File «
Copy the URL below and share your Binder with others:
Fill in the fields to see a URL for sharing your Binder. E]

Caopy the text below, then paste into your README to show a binder badge: m -




é{ A language agnostic protocol
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~100 different kernels: https://github.com/jupyter/jupyter/wiki/Jupyter-kernels



https://github.com/jupyter/jupyter/wiki/Jupyter-kernels

) ANACONDA

Berkeley

UNIVERSITY OF CALIFORNIA

UNIVERSITY OF CALIFORNIA

Brian Granger MERCED
Cal Poly, Amazon

Steering Council

The role of the Jupyter Steering Council is to ensure, through working with and serving the broader Jupyter community, the long-
term well-being of the project, both technically and as a community. The Jupyter Steering Council currently consists of the

following members (in alphabetical order).

Damian Avila Matthias Bussonnier Sylvain Corlay

UC Merced QuantStack

Anaconda, Inc.
@Carreau on GitHub @sylvaincorlay on GitHub

@damianavila on GitHub

Community: formalized governance

Institutional Partners

Institutional Partners are organizations that support the project by employing Jupyter Steering Council members. Current Institutional

Partners include:

Bloomberg N ETFL|X CAL POLY

SAN LUIS OBISPO

JPMORGAN CHASE & Co.

uantStack & TWO SIGMA

Scientific Computing

adWs D,

Sponsors

Project Jupyter receives direct funding from the following sources:

GORDON AND BETTY

MOORE Google

AAAAAAAAAAAA ALFRED P. SLOAN L s
FOUNDATION

@rackspace@

the #1 managed cloud company

_ | FVH
fa S tl y@ R m= Microsoft QUANSIGHT

SCHMIDT FUTURES

Formal fiscal sponsorship

NUMFQCUS

OPEN CODE = BETTER SCIENCE



More than software, woven Into science
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OSS supports CORE Science*

Collaborative
Open
Reproducible
Extensible

Lindsey Heagy

* With a nod to the FAIR principles of open data



Collaborative?



Multiple stakeholders, team effort

Academic scientists
Educators

Industry

Government
Media/journalism

1500+ community volunteers!

O
_
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Jupyter meets the Earth:

o O
N4
Research use-cases Tech Developments
e Climate data analysis BANG=0 e Data discovery
e Hydrology e Interactivity
e Geophysics e Cloud/HPC Infrastructure

Fernando Joe Hamman Laurel Larsen Kevin Paul Lindsey Heagy Chris Holdgratf Yuvi Panda
Perez



Open?



Dimensions of Openness

» Open source code
» Open (FAIR) data

» Open access publications & artifacts

» Open standards: interoperability (even with proprietary tools)

» Open community: all welcome (and mean it!)



Reproducible?
The foundation of collaboration!



myblnder org: shareable reproduciplility

Origins:

Jeremy Freeman’s lab at
Janelia farm.

That “incentives”
business...

P— e

github.com/freeman-lab

cHkey contributor!

Tim Head @betatim

eCe® @ Binder (beta)

< C & https://mybinder.org W

& binder

(beta)

Turn a Git repo into a collection of
interactive notebooks

Have a repository full of Jupyter notebooks? With Binder, open those
notebooks in an executable environment, making your code immediately
reproducible by anyone, anywhere,

Build and launch a repository

GitHub repository name or URL

GitHUD repository name or URL GitHUb -

Git branch, tag, or commit

Git branch, tag, or commif

Path to a notebook file (optional)

Path to a notebook Tile (optional) File =

Copy the URL below and share your Binder with others:

Fill in the fields to see a URL for sharing your Binder. @

Copy the text below, then paste into your README to show a binder badge: 4

O
Y
jupyter

GitHub .

+

Explicit Dependencies

+

&

docker

5

kubernetes



http://mybinder.org
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FIG. 1. The gravitational-wave event GW150914 observed by the LIGO Hanford (H1, left column panels) and Livingston (L1, right
column panels) detectors. Times are shown relative to September 14, 2015 at 09:50:45 UTC. For visualization, all time series are filtered
with a 35-350 Hz bandpass filter to suppress large fluctuations outside the detectors’ most sensitive frequency band, and band-reject

Black holes! LIGO, Sept 14, 2015
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Make sound files

Make wav (sound) files from the filtered, downsampled data, +-2s around the event.

# make wav (sound) files from the whitened data, +-2s around the event.
from glob import glob
from IPython.display import display, Audio

from scipy.io import wavfile

# function to keep the data within integer limits, and write to wavfile:
def write wavfile(filename,fs,data):
d = np.intl6(data/np.max(np.abs(data)) * 32767 * 0.9)
wavfile.write(filename,int(fs), d)

tevent = 1126259462.422 # Mon Sep 14 09:50:45 GMT 2015
deltat = 2. # seconds around the event

# index into the strain time series for this time interval:
indxt = np.where((time >= tevent-deltat) & (time < tevent+deltat))

# write the files:

write wavfile("GW150914 H1 whitenbp.wav",int(fs), strain Hl1 whitenbp[indxt])
write wavfile("GW150914 L1 whitenbp.wav",int(fs), strain Ll whitenbp[indxt])
write wavfile("GW150914 NR whitenbp.wav",int(fs), NR H1l whitenbp)

for wav in glob('*whitenbp.wav'):
display(wav)
display(Audio(filename=wav))

'GW150914 H1 whitenbp.wav'



http://bit.ly/black-holes-woop

Extensible?



JupyterLab: a grand unified theory of Jupyter

® ©® [} Pre-Alpha Jupyter Lab Der % ) IPylﬁop
€ - C [} 127.0.0.1:8888/lab Qe & (B 094509 =
ece Pre-Alpha Jupyter Lab Der IPython
File Notebook Editor Terminal Console Help ke e : —
U < <« C [4 127.0.0.1:8888/lab I e =
@ + v aln ~ Untitled.ipynt @ Launcher % | [“|Python 3 (1) % o] " 2 2
2 D4+ < A M B C | Code . Python3 O € File Notebook Editor Terminal Console Help
iT P R S i [} 4 3 .
= Ripyier v ipyianian z Python 3.5.2 |Continuum Analytics, Inc.| (default, Jul 2 2016, 17:52:12) 2 @ Untitled.ipynt % | Bl Terminal 1 3 | -|Python 3 (1) % Launcher % | mri_with_eeg.py % 2
" i i 4 : . a oo ety S o A oI bk A ol SO
Name a Last Modified Type "copyright", "credits" or "license" for more information. @ i ? —> Introduction and overview of IPython's features. #1/usr/bin/env python e
8 o CONSOLE %quickref —> Quick reference. ' i a8
design 4 days ago . . c help —-= Python's own help system. i
c = ) | Cell
g 0o | th A SImple pOIar pIOt Epython 5'1'0idiv d ?n enhagced Int-eracﬁl\llg :)r:th?n'f t % Exe;rm:cse” Shift-Enter object?  —> Details about 'object', use 'object??' for extra This now uses the imshow command instead of pcolor which *is much
exampies a month ago An exambple taken from the matplotlib qallery: ¢ . == 1in C roaguction and overview o ython's Teatures. £ : details. fastersk
£ example ta p qallery
S | [ git-hooks 20 days ago %quickref —> Quick reference. E | Interrupt Kernel i
2 O help —> Python's own help system. © | New Julia 0.4.5 console In [11: o from __future__ import division, print_function
images 14 days ago In [1]: smatplotlib inline object? -> Details about 'object', use 'object??' for extra details. New Python 2 console noLa ﬂf;pxﬁkiﬂé:;;fimmrttmta inport numpy as ng
(3 jupyterlab 3 hours ago import numpy as np New Python 3 console import matr-JLctlib.pyplot as plt
i ; i i . . from matplotlib.pyplot import *
O3 jupyterlab.egg-info 4 days ago import matplotlib.pyplot as plt New R console plt.style.use('bmh') i import _ _
: . A A i ) from matplotlib.collections import LineCollection
b 40 minutes ago In [1]: smatplotlib inline S def plot_beta_hist(a, b): import matplotlib.cbook as cbook
N = 20 : < : from numpy. random import beta EDITOR plt.hist{btf_-ta{a, b, size=18080), histtype="stepfilled", # I use if 1 to break up the different regions of code visually
O node_modules 40 minutes ago theta = np.linspace(0.0, 2 x np.pi, N, endpoint=False) import matplotlib.pyplot as plt _ bins=25, alpha=0.8, normed=True)
radii = 10 x np random rand(N) ' 1 Close all files return if 1: # load the data
O scripts a month ago TdEh = npapi /'4 2 np' taidon-rand (i) plt.style.use('bmh') Line Numbers # data are 256x256 16 bit integers
- > & : = - plot_beta_hist(10, 18) dfile = cbook.get_sample_data('s1045.ima.gz"')
O src an hour ago ax = plt.subplot(111, projection='polar') def plot_beta_hist(a, b): Line Wrap plot_beta_hist(4, 12) im = np.fromstring(dfile.read(), np.uint16).astype(float)
O test an hour ago bars = ax.bar(theta, radii, width=width, bottom=0.0) plt.hist(beta(a, b, size=10008), histtype="stepfilled", gamﬂjﬁmmm E{g?€212ﬁ1232akéf) im.shape = 256, 256
; ; 53 . : ave File _beta_| ’
O tutorial 7 days ago for r, bar in zip(radii, barS). : bins=25, alpha=@.8, normed=True) if 1: # plot the MRI in pcolor
bar.set_facecolor(plt.cm.jet(r / 10.)) return UIEEES 12 : : : : - subplot(221)
03 typings an hour ago bar.set_alpha(0.5) Vim Mode Off imsh(()w[im, )cmap:cm.gray}
= u axis('off’
[0 CONTRIBUTING.md 15 days ago plot_beta_hist(106, 10) FILE OPERATIONS
: . ® i -Shift- | if 1: # plot the hist f MRI intensit
[3 jupyter-plugins-dem..  a month ago plOt_beta_hJ_.St(‘L 12) Close All Cirl-Shift-Q 8 i A\ Lp :(3222)6 istogram o intensity
Di uai N plot_beta_hist(50, 12) Close Document ctr-Q ol i; P :; ravel(in)
jupyter_plugins.png a month ago plot_beta_hist(6, 55) New Notebook Crl-Shift-N im = im[np.nonzero(im)] # ignore the background
[ LICENSE a month ago New Text File Ctrl-0 4 ;n} :(;miliégufﬂsl # normalize
. 12 - v v v . - ist(im,
[ MANIFEST.in a month ago e St 2 xticks([-1, -.5, 8, .5, 1)
Save Document Cmd-S yticks([])
(O package.json an hour ago HEL g - = " - o Xlabel('intensity')
1 3 1
D README.md 5 days ago About Jupyteriad ylabel('MRI density')
In [2]: ~ i_wi . iF 1:
D readthedocs.yml 20 days ago AQ %srun ~/Downloads/mri_with_eeg.py if 1;; . #dpl.ﬁt ;hi EEG
oa e data
0 setup.py 21 days ago IPython Reference loading eeg /Users/fperez/usr/conda/Llib/python3.5/site-packages/mat
o T plotlib/mpl-data/sample_data/eeg.dat numSamples, numRows = 80@, 4
[3 tslint.json 24 days ago . R eegfile = cbook.get_sample_data('eeg.dat', asfileobj=False)
Markdown Reference - print('loading eeqg %s' % eegfile)
270° Matplotlib Reference & data = np.fromstring(open(eegfile, 'rb').read(), float)
; g data.shape = numSamples, numRows
Notebook Tutorial ; t = 10.8 * np.arange(numSamples, dtype=float)/numSamples
Numpy Reference = ticklocs = []
08 10 Pandas Reference -10-05 00 05 10 ax = subplot(212)
R i xlim(@, 10)
Jelio il Fes xticks(np.arange(10))
Scipy Lecture Notes PG7 dmin = data.min()
Scipy Reference PG5 WAt AR ARy A g dmax = data.max()
pg.r PC!\/‘WMW%M dr = (dmax - dmin)*@8.7 # Crowd them a bit.
SymPy Reference it il L : i y® = dmin
IMAGE WIDGET vt tim:fs] s y1l = (numRows — 1) * dr + dmax
Il Terminal 1 % ylim(y@, y1)
Reset Zoom
Zoom In In [1: | segs = []
305 1 Zoom Out for i in range(numRows):

2.07 2.09
4 days, 21:59:11

® (launchd)

® (syslogd)

® (UserEventAgent)
F9 F10

= Huge Team Effort!

C. Colbert, S. Corlay, A. Darian, B. Granger, J.

B|00m bel‘g Grout, P. lvanov, |. Rose, S. Silvester, C. Willing,
ANACONDA. J. Zosa-Forde ...
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Jt]‘pyterL‘ab s extensible: F]nyalnLab

“ An Interactive Compliting Platform for, the FIy'Braln

BIONET Groug, Gelumbia University °

Aurel A. Lazar (Pl)
Tingkal Liu
Mehmet K. Turkcan
Chung-Heng Yeh

Yiyin Zhou



http://www.bionet.ee.columbia.edu
http://fruitflybrain.org




Teaching with Programmable Notebooks

vx = lambda v, ang: np.linspace(x_p(v, ang, t)[@], x_p(v, ang, t)[@] - 0@.5%vxnp.sin(ang), 10)
vy = lambda v, ang: np.linspace(y_p(v, ang, t)[@], y_p(v, ang, t)[@] + 0.5%v*np.cos(ang), 10)

I I # Define equations
I- .- vitesse_p = lambda h, A, omega_rad: math.sqrt(A*g*xRx(h = (1 + np.sin(omega_rad)))) #Vitesse au point A

normale_p = lambda hsurR, A, angle: AxhsurR-Ax(1+np.sin(angle))-np.sin(angle) #Force normale au point A

Trajectory

-

—— Piste ‘
® Centre

40

Launched in September,

® Point Initial

NOTO (http://noto.epfl.ch), 0] - ok
EPFL's new JupyterLab j o
platform for education, *7 = Vieis
allows teachers and “ mgh = mey, + Smeg + L 2 2

10 -4

students to create and
share programmable

| . A
gh = gR(1 +sn@) + EU;,

] — 10 .
notebooks B 0y =\ 78l = RA +sin0)
-40 20 0 20 40
Hauteur initiale: 2 Omega: 45
Point initiale. x:-32.12 y:23.25
Point A. xs 8.22 y: 19.84

Vitesse. 6.91[cm/s] x:-4.88[cm/s] y:4.88[cm/s]

Mofo Force normale. -0.29 [N]

https://actu.epfl.ch/news/teaching-with-online-programmable-notebooks



http://noto.epfl.ch/
https://actu.epfl.ch/news/teaching-with-online-programmable-notebooks

A National infrastructure,

compute | calcul
canada

canada
cubers

CYBERA » NETWORK » SERVICES » PROJECTS » NEWS&EVENTS » MEMBERSHIP » CONTACTUS »

Jupyter ‘All-in-One’ Science Platform

Learning and sharing in a flexible, collaborative and interactive way.

Jupyter is an integrative application that incorporates math, science and engineering tools, along with communication and
visualization resources, in one web-based platform. Simply put: It enables a broad suite of computing capabilities on any device
that has an internet connection. For free.

SYZYGY.CA

Cybera and the Pacific Institute for the Mathematical Sciences (PIMS) have teamed up to increase access to, and awareness of,
Jupyter. Cybera is hosting the platform on its Rapid Access Cloud, and is offering free access (and advice on how to get started) to
Canada’s public and innovation sectors.

Home
About

Renewing Canada’s Advanced
Research Computing Platform

Research Data Management

News

Who Is Jupyter Useful For? Use Cases

Pacific Institute for the
Mathematical Sciences

A
J. Colliander,

|. Allison,
B. Carra

from K-12 to HPC

Featured News

compute canada and pims
launch jupyter service Tor

researchers

ABOUT PARTNERS INTRO FR

LAUNCH~ EN

SYZYGY.CA

Launch Jupyter at your university, school or company?

P

Your email

Your message



® ® 8" Microsoft Azure Notebooks X iy | IPython ‘
< C | @ https://notebooks.azure.com ) @ S0 ]

PREVIEW

Notebooks

Overview  Libraries FAQ/Support ~ What's New

— Jupyter

Notebooks hosted on
Microsoft Azure

== = = .. A
| L4 T D Y
=R ). LA & |
= ——] = N . .-
I Y B W —_——
——— e s 7 e ®
0@ &) Data Science Experience x \\» IPython
= C' @ datascience.ibm.com Y O s O S f

Amazon SageMaker

S8 Microsoft

Go to my Notebook Server

.......

Show me some samples

Notebook instance

WHAT IS JUPYTER?

Create models for hosting from job
outputs, or import externally trained

Explore AWS data in your notebooks,
and use algorithms to create models via

Track training jobs at your desk or

£® Interactive Notebooks for Data Science and Technical C
- remotely. Leverage high-performance

°)

Endpoint

Deploy endpoints for developers to use
in production. A/B Test model variants
via an endpoint.

31608 3040 [1500 3433 [120

Featired 4/170]8 3020 | 1400 3449|108 n

51508 4200 | 1980 434|100 70

Projects

[3] Browser-based REPL with Markdown and inline interact gRVETL LT F11ES AWS algorithms. models into Amazon SageMaker.

View endpoints

A Growing Set of Data Science Tools

il \icroso
Bl Azure

ABOUT THIS SERVICE

c 0a O [ &

ylj
M,
.9

£ https://cloud.google.com/datalab/

D GOOgle ClOUd P|atf0rm Search this site

Overview of Colaboratory Fes' X

RStudio
Jumpstart your R

Jupyter Notebooks Machine Learning

Create and collaborate on (Coming Soon)

eXperience with a free, Create, train and dep|oy

Python, R, and Scala

notebooks that contain open-source RStudio tool.

machine learning models.

Fernando

Overview of Colaboratory Features B
File Edit View Insert Runtime Tools Help

CODE TEXT 4+ CELL ¥ CELL

Table of contents Code snippets

CLOUD DATALAB™™

An easy to use interactive tool for large-scale data exploration, analysis, and visualization. cells
Code cells [
TRY IT FREE
Text cells

@)

COCALC

Adding and moving cells
Working with python
System aliases

Magics

Powerful Data Exploration

b 'M/\/\‘/ Tab-completion and exploring code
Cloud Datalab is a powerful interactive tool created to explore, analyze . Rich, interactive outputs
and visualize data with a single click on Google Cloud Platform. It runs SuEEw Integration with Drive
=0 N E W

on Google App Engine and orchestrates multiple services automaticall .
¢ PPENY P y 7 Commenting on a cell

so you can focus on exploring your data.
SECTION

CODE OCEAN

C | @ Secure | https://colab.research.google.com/notebooks /basic_features_overview.ipynb

OO0 s WG
G2 SHARE
B COPYTODRIVE :# DISCARD CHANGES CONNECT /" EDITING -~

~ Rich, interactive outputs

Until now all of the generated outputs have been text, but they can be more interesting, like the chart below.

- Integration with Drive
Colaboratory is integrated with Google Drive. It allows you to share, comment, and collaborate on the same document with multiple
people:

import numpy as np
from matplotlib import pyplot as plt

¥s = 200 + np.random.randn(100)
x = [x for x in range(len(ys))]

plt.plot(x, ys, '-')
plt.£ill between(x, ys, 195, where=(ys > 195), facecolor='g', alpha=0.6)

plt.title("Fills and Alpha Example")
plt.show()

Fills and Alpha Example

203

The SHARE button (top-right of the toolbar) allows you to share the notebook and control permissions set on it.

File->Make a Copy creates a copy of the notebook in Drive.

File-=Save saves the File to Drive. File->Save and checkpoint pins the version so it doesn't get deleted from the revision history.
File-=Revision history shows the notebook’s revision history.

Multiple pecple can collaboratively edit the same notebook at the same time. Like Google Docs, you can see collaborators both
within the document (top right, left of the comments button) and within a cell (right of the cell).

ANACONDA.



Impact: Research and Education



Data 8: Foundations of Data Science

+ Data 100,
Berkeley Prob 140,
Division of Data 10z,
Data Sciences
+ alarge

Ani Adhikari John De Nero Cathryn Carson team!



April 18/19, 2019: Shep Doeleman & Katie Bouman

THE ASTROPHYSICALJOURNAL LETTERS

First M87 Event Horizon Telescope Results. lll. Data
Processing and Calibration

The Event Horizon Telescope Collaboration, Kazunori Akiyama23% (), Antxon Alberdi® (2, Walter Alef®,

Keiichi Asada’, Rebecca Azulay®2:® (©), Anne-Kathrin Baczko® (%), David Ball°,

Mislav Balokovic® 11 (2. John Barrett2 4:Show full author list

Published 2019 April 10 « © 2019. The American Astronomical Society.
The Astrophysical Journal Letters, Volume 875, Number 1

Software: DIiFX (Deller et al. 2011), CALC, PolConvert (Marti-Vidal et al. 2016), HOPS (Whitney et
al. 2004), CASA (McMullin et al. 2007), AIPS (Greisen 2003), Parsel Tongue (Kettenis et al. 2006),
GNU Parallel (Tange 2011), GILDAS, eht-imaging (Chael et al. 2016, 2018), Numpy (van der Walt et
al. 2011), Scipy (Jones et al. 2001), Pandas (McKinney 2010), Astropy (The Astropy Collaboration et
al. 2013, 2018), Jupyter (Kluyver et al. 2016), Matplotlib (Hunter 2007).

@}. Event Horizon Telescope




So you want to build Data Science tools
INn academia...



Jupyter - funding and resources

GORDON AND BETTY THE LEONA M. AND HARRY B.

7S B9 ALFRED P. SLOAN OO HELMSLEY
L 34: FOUNDA’I‘ION M RE CHARITABLE TRUST

FOUNDATION

CHAN
@ZUCKERBERG SIMONS FOUNDATION
INITIATIVE

NETFLIX @rackspace

the open cloud company

=" Microsoft

Bloomberg




Should I Resigh From My Full Professor

Job To Work Fulltime On Cocalc?

William Stein « Apr12, 2019 s oD COCalC Blog

Nearly 3 years ago, | gave a talk at a Harvard mathematics conference announcing that
“I am leaving academia to build a company”. What | really did is go on unpaid leave for ( \
)

three years from my tenured Full Professor position. No further extensions of that leave

is possible, so | finally have to decide whether or not to go back to academia or resign. COCAI C

My unpaid leave is up - what am I going to do?

My third year ot unpaid leave from UW is up. | have to decide whether to return to UW

or resign. It | return, it turns out that | would have to have at least a 50% appointment. |

currently have 50% of one year of teaching in “credits”, which means | wouldn’t be
required to teach for the first year | go back as a 50% appointment. Moreover, the

current department chair (John Palmieri) understands and appreciates Sage — he is

among the top 10 all time contributors to the source code of Sage!

| have decided to resign. I'm worried about issues of intellectual property; it would be

extremely unfair to my employees, investors and customers if | took a 50% UW



Contrasts In culture and incentives

Open Source Academia
Credit Distributed Pl & hierarchy
Output/artifacts Continuous & Project-specific Discrete papers
Collaborators Fluid: professionals, volunteers, ... Structured, funding-dependent
Governance/decisi|
. Open, community based Top-down, Pl
oonmaking | T T
Authorship Fluid, Eolles cant e\,/,olve, no clear Need to say more?
first/senior” author
Peer review Continuous, open, pervasive, friendly The opposite
Value metric Utility, need, impact “Novel and transformative”




Catastrophic Success: an economic problem

3.5. Python vs. IDLY

A recent shift in astronomy has been the favored
choice of interpreted programming language for day-to-
day analysis work. In the previous section we showed
that Python has overtaken IDL in popularity. This may
not have been true three to five years ago, but today
Python is, by a wide margin, the most popular inter-
preted language in astronomy (at least insofar as this
survey is representative). Still, there is a significant over-

(2015 data) https://arxiv.org/abs/1507.03989

» MathWorks: 4,000+ employees
+» Wolfram: 800 employees
» IDL/Harris: 17,000 employees


https://arxiv.org/abs/1507.03989

Thank you (Bay Area team)

Current (Berkeley, LBNL, Bloomberg)

Stacey Dorton, Lindsey Heagy, Chris Holdgraf, Yuvi
Panda, Ryan Lovett, Shreyas Cholia, Shane Canon,
Rollin Thomas, Jason Grout

Former Berkeley

Min Ragan-Kelley, Paul lvanov, Thomas Kluyver, M
Pacer, Matthias Bussonnier, Jessica Hamrick, lan
Rose, Jamie Whitacre.
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Scientific OSS at scale: complex challenges

» Economic Iincentives & sustainability

+» Governance models \{:lo
0(\
2\

» Roles and professional career paths

» Multl-stakeholder organizations

No scientist Is trained for any of this!!



