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IPython — 2001

IPython
$ ipython
Python 3.6.0

Type 'copyright', 'credits' or 'license' for more information
IPython 6.0.0.dev -~ An enhanced Interactive Python. Type ‘7' for help.

In [1]: from string import hexdigits
.: from random import choice

: def randhex(length=10):
return '0x'+''.join([choice(hexdigits) for x in range(10)]).1
Ljust
lower
lstrip

(BTW, IPython is uppercase |)
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QtConsole 2010-2011

IPython 0.11 -- An enhanced Interactive Python.

? Introduction and overview of IPython's features.
%Squickref Quick reference.

help Python's own help system.

object? Details about 'object', use '‘object??' for extra details.
Sguiref A brief reference about the graphical user interface.

In [1]: imshow(imread( "baboon.png"))
Out[1l]: <matplotlib.image.AxesImage at 0x9fe274c>

=
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The IPython Notebook — 2012

IPython Notebook

Notebook

Actions Open

ipynb ~|

Print

Delete
Format | Markdown
Output ClearAll
Insert Below
Move Up | Down
Run | selected All

Autoindent: [
Kernel

Actions Interrupt | Restart

Kill kemel upon exit: [

Python | IPython

NumPy | SciPy

MPL | symPy
Shift-Enter : run selected cell

Ctri-Enter : run in terminal mode
Ctri-m h : show keyboard shortcuts

Spectrogram

Simple spectral analysis

An illustration of the Discrete Fourier Transform
N—

X = E Th,e
n=0

using windowing, to reveal the frequency content of a sound signal.
We begin by loading a datafile using SciPy's audio file support

In [1]: from scipy.io import wavfile

rate, x = wavfile.read(|'/hcme/fperez/teach/pydscience/book/examples/’testimono.wav')

And we can easily view its spectral structure using matplotlib's builtin specgram routine:

In [3]: fig, (ax1, ax2) = plt.subplots(1l, 2, figsize=(12, 4))
ax1l.plot(x); axl.set_title('Raw audio signal')
ax2.specgram(x); ax2.set_title('Spectrogram');

Raw audio signal
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The IPython Notebook — 2012

IPython Notebook

Notebook

Actions Open

ipynb ~|

Print

Delete
Format Markdown(
Output ClearAll
Insert Below
Move Down
Run | selected All

Autoindent: [
rnel

Actions Interrupt | Restart

Kill kemel upon exit: [

Python | IPython
NumPy | SciPy
MPL SymPy
Shift-Enter : run selected cell
Ctri-Enter : run in terminal mode
Ctri-m h : show keyboard shortcuts

Spectrogram Save

Simple spectral analysis

An illustration of the Discrete Fourier Transform

N-1
Xe=) zpe ¥™ k=0,..,N-1
n=0

using windowing, to reveal the frequency content of a sound signal.
We begin by loading a datafile using SciPy's audio file support:

In [1]: from scipy.io import wavfile

rate, x = wavfile.r’ead(|'/home/fpev‘ez/tea(h/pyds(ien(e/book/'examples/'testimomxwav')

And we can easily view its spectral structure using matplotlib's builtin specgram routine:

In [3]: fig, (ax1, ax2) = plt.subplots(1l, 2, figsize=(12, 4))
ax1l.plot(x); axl.set_title('Raw audio signal')
ax2.specgram(x); ax2.set_title('Spectrogram');

Raw audio signal Spectrogram
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Jupyter - 2014

Renames the Python Agnostic
Part fo “Jupyter” — an homage 1o
Galileo first Notebooks.

e e
—Ju pyter Lorenz Differential Equations s o

File Edit View Insert Cell Kernel Help Python3 O

B+ @B 424 3% > B C Code ¢ Cell Toolbar: None

=~ Jupyter weicome to P Exploring the Lorenz System

~ In this Notebook we explore the Lorenz system of differential equations:

e cit Vew nsert Cel

X =o(y—-x)
y=px—y-xz
2= =fz+xy

This is one of the classic systems in non-linear differential equations. It exhibits a range of
- u t e r complex behaviors as the parameters (¢, f§, p) are varied, including what are known as chaotic
- J py solutions. The system was originally developed as a simplified mathematical model for
atmospheric convection in 1963,

8 + <« a8 +»+ v » 1

Welcome to the In [7]: interact(Lorenz, N=fixed(10), angle=(0.,360.),

o=(0.0,50.0),B=(0.,5), p=(0.0,50.0))
This Notebook Server wa

angle
WARNING

Don't rely on this sen|

max_time

o

Your server is hosted that B

Run some Python (
To run the code below:

1. Click on the cell to s¢
2. Press SHIFT+ENTER

A full tutorial for using the

tmatplotlib inline

import pandas as pd
import numpy as np
import matplotlib




Jupyfter: 2019

10’0(‘)+ Contributors

2017 ACM System Software Award Dozens ot Projects



A few Numbers

~4M on GitHub

GitHub search hits for 1647 days

hits
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150+ repositories across multiple organizations
(IPython, Jupyter, JupyterHub, JupyterLab, ..
at 2 release/year that's ~ 1 release per day

1000+ Contributors




8+ Millions Users,

(with conservative estimates)

Worldwide ~21M developers — North America ~4.4M
VS Code ~2.6 M Active Users
GitHub 24M Users



Core Contributors

« 1000+ Open source contributors, Majority Volunteer
« Organization with Open Governance (currently

restructuring)
10
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How Jupyter came
to be



Life cycle of a Scientific Idea

e Individual exploratory work (Repl, Scripts)

o Collaborative development (Dropbox/ Google Doc / emails / git)
o Parallel production runs (MPI, rewrite C++, batch jobs)

« Publication & communication (Word, Latex, ppt...)

« Education

e Goto 1

13



Tools Overhead

Each Tool brings (cognitive) overhead, time to install, deploy, and master.

Can we create a (set of) tools, with minimal overhead end enough flexibility ?

Parallel with popular DataScience languages

Fortran/C/C++ are fast, but take significant development time and skills

Python/R/Julia are (usually) slower, but are useful immediately.

14



Rise of Jupyter

 An increasing number of discipline have a fast growing amount of

data

» Technology is a tool that should

« Empower the User

e Amplify Domain Knowlec

» Facilitate Sharing and Col

ge and Expertise

aboration

Jupyter provide a framework that can be use in all
the step in the cycle of a scientific idea

- BSD Licensed (Free to use and redistribute even Commercially)

- Open Source, Community Maintained

- Important for sustainability, diversity, and equal access

15



Life cycle of a Scientific Idea in 2020

« Exploratory work: not "small" anymore.

o Collaboration: a rich, dynamic network.

 Scholarly output: new and diverse types.

« Consumers of output: from academia and education

to decision making and the public.

)

16



What is Jupyter

« Mainly Known for The Notebook
« Web server, a web app, containing code, narrative, math and results.
» Attached to a Kernel doing computation.

* Results can be:

ZJupyter Lorenz Differential Equations s

° File Edit View Insert Cel Kerne Help
o tatic - :
B o+ 2 @B 2 v > B C  Code §  Cell Toolbar: None

@ Q
~ Jupyter weicome to P Exploring the Lorenz System
HL == - . = ‘ In this Notebook we explore the Lorenz system of differential equations:
° ° ° 5 + B 22+ 3 » 1 x i .l X)_
o Interactive (client side) : ymeeye

This is one of the classic systems in non-linear differential equations. It exhibits a range of
- u t e r complex behaviors as the parameters (0, f, p) are varied, including what are known as chaotic
- J p y solutions. The system was originally developed as a simplified mathematical model for
atmospheric convection in 1963,

: Dynamic (trigger compute) o B0

This Notebook Server wa:
308.2
WARNING max_time 12
Don't rely on this sen
10
Your server is hosted thar B 26
| P 28

Run some Python (
To run the code below:

1. Click on the cell to s¢
2. Press SHIFT+ENTER

A full tutorial for using the

In [ ]J: tmatplotlib inline

import pandas as pd
import numpy as np
import matp lotlib




Narrative

Lt
= Jupyt orential Equat E
= J u py €I Lorenz Differential Equations Last Checkpoint: 21 minutes ago (unsaved changes)
File Edit View Insert Cell Kernel Widgets Help | Python3 O
+ < @ B 4 v M H C| Code 2 CellToolbar

Exploring the Lorenz System of Differential Equations

In this Notebook we explore the Lorenz system of differential equations:
. ‘ am\Viat

y=px-y-xz

=—fz+xy
This is one of the classic systems in non-linear differential equations. It exhibits a range of different behaviors as the parameters (

o, P, p) are varied.

In [11]: w = interactive(solve_ lorenz, angle=(0.,360.), N=(0,50),0=(0.0,50.0), p=(0.0,50.0))
display(w)

max_time 4.00
o 10.00 y I I
B 2.67

angle 0.00

amic

" =1 Controls

aka “widgets”



Web Based Notebook Application

» Web technologies are accessible.
* Only need a web browser to control an HPC Cluster
 Familiar to users

» Rapid increase in performance and functionality

V8, 3D, Wasm, ...

— Jupyter Lorenz Differential Equations wssss [t
— B+ % @B v > B C Code ¢ Cell Toolbar: None
L]
- Identical for local and remote use. ~ JUpYter vicometws Exploring the Lorenz System
— o . p In this Notebook we explore the Lorenz system of differential equations:
8 + x«x a8 + v » 1 ; : :iy__;)_ xz
° . . 2= —fz+xy
. A I I OW m u I t I p I e d 0 m a I n CO I I a b O rat I 0 n This is one of the classic systems in non-linear differential equations. It exhibits a range of
- complex behaviors as the parameters (0, f3, p) are varied, including what are known as chaotic
>~ J u py t e r solutions. The system was originally developed as a simplified mathematical model for

atmospheric convection in 1963,

Welcome to the In (7]: interact(Lorenz, N=fixed(10), angle=(0.,360.),
0=(0.0,50.0),B=(0.,5), p=(0.0,50.0))
This Notebook Server wa:
angle 308.2
et max_time 12
Don't rely on this sen|
10
Your server is hosted that B 26
p 28

Run some Python (
To run the code below:

1. Click on the cell to s¢
2. Press SHIFT+ENTER

A full tutorial for using the

In [ ]): %matplotlib inline

import pandas as pd
import numpy as np
import matplotlib




Open Notebook Document Format

» Notebooks get saved as JSON documents, which contain narrative, code,
and results
« Ubiquitous, JSON is readable in ~all languages.
 Result embedding ensure trust (no Copy Past errors)

» Make it easy to share and modify (Nbviewer, Binder)

~Jupyter Lorenz Differential Equations e
File Edit View nsert Cel I

B C  Code ¥ Cell Toolbar: = None
= Jupyter weicometoP Exploring the Lorenz System
X o In this Notebook we explore the Lorenz system of differential equations:
a(y - x)
*x a2 B 4+ v > 1
pxX=y
Z==fz+xy
Thi he classic ms in non-linear differenti range of
- u te r complex behaviors as the parameters (¢, f§, p) are varied, including what are known as chaotic
- J py solutions. The system was originally as a simpl ath ical model for

Welcome to the

This Notebook Server wa

NNNNNNN

1. Click on the cell to 5¢

matplotlil ine
import pan: pd
import num

import matplo



JupyterLab

File Notebook Terminali Console Help

¥

2 -+ * C [ color_scatterplc ® & Terminal 1 p. S
[ B+ X O [ » m C Code v OO bash-3.25 []
Name - Last Modified colors = 1"#%02x102x!.02x; % (int(r), int(g), 150)
ol —— %
c
€ [ vigilante-typeface-c... 2 months ago
-
€ | ™ webfontkit-201704... 2 months ago output_notebook()
™ webfontkit-201704... 2 months ago 3 BokehJS successfully loaded
§ 7 webfontkit-201706... a month ago
g ™ wordpress-wiki 6 years ago TOOLS="resize,crosshair,pan,wheel zoom,box_ zoom,z
5| m : ;
8 R 2_signal_extraction... a year ago p = figure(tools=TOOLS)
[®] color_scatterplot.ip... seconds ago p.scatter(x,y, radius=radii, fill color=colors, {
® [®] Rich Output.ipynb 9 months ago
§ [A] Welcome Julia - Intr... a year ago <bokeh.models.renderers.GlyphRenderer at 0x10350c
8 | W 0236ca81-00c1-de... 7 months ago
M 1.png 9 months ago show(p)
'é M 1024 (1).png a year ago o
= | M 1024.png a year ago "1 [
M 10309410_1020420... a year ago -
9 10347770 9734171... 6 months ago wl @ File Edit View Run Kernel Tabs Settings Help
M 10509521_10203389... 2 years ago » 4 + Cc " transit.ipynb X I:I routes.json X
[
10983410_1015254... a year ago =
B = e " | # > notebooks > transit-zurich B+ X OO » = C Code v Python3 O
B 10giipipg g We plot the number of passengers at the Rosengartenstrasse stop W+ Mo
- ifi u 2 1 e, e,
I9 12028847 1726928... 9 months ago . Name Last Modified | b e %,
c B i 2,
12654174 1 =8l [W transit.ipynb 2 minutes ago R s
19 12654174.1256902 ayearago g load = df[df.stopNameShort=='ROSE'].passengerlLoadStop T Jj
T
M 12670542 8733473... ayear ago . @ | [ passenger.csv 2 hours ago sns.distplot(load, kde=False)
M 12715943 _1185755... 5 months ago ] routes.json 2 hours ago plt.axvline(load.median())
| : ' | + !
M 12792225 1015397... a0 5 stopsson 2 hois ago plt.title('Passenger Load at Rosengartenstrasse stop')
o plt.xlabel('Number of passengers');plt.ylabel('Frequency');
M 12799230 5031110... a year ago &
E Passenger Load at Rosengartenstrasse stop
Q 70
o
&0 3 3
stops.json X routes.json X
5 50
= v 564: {} 3 keys
§ g‘im type: "Feature"
§30 v properties: {} 4 keys
s stopId: 2749
a8 20 stopNumber: 2104
o
= stopNameShort: "ROSE"
10
stopName: "Zirich, Rosengartenstrasse"
0+ T T T T T » geometry: {} 2 keys
0 20 40 60 80 100
Number of passengers Sa] passenger.csv X
y y i : Delimiter: | : Vv
Compare the median load at this stop with the medians of all stops.
' stopSequer stopld stopNameShort stopName =
$ 1 R urich, ¢
In [94]: sns.distplot(df.groupby('stopNameShort') 5 2104 0S8 thrTc Rosengartenstra
.passengerLoadStop.median(), kde=False) 6 564 BUCH Zdrich, Bucheggplatz
plt.axvline(load.median()) 7 2017 RADI Zurich, Radiostudio
plt.title('Passenger load medians across all stops'); 8 498 BIRD Zrich, Birchdorfli
plt.xlabel('Median passenger load') g 1705 NEUA Zuirich, Neuaffoltern
' 'y .
plt.ylabel('Frequency'); 10 1000 GLAU Ziirich, Glaubtenstrasse
Passenger load medians across all stops n 767 EINF Zdrich, Einfangstrasse |,

il l

4

»

hitps://blog.jupyter.org/jupyterlab-is-ready-for-users-5a6f032b 8906 o1


https://mybinder.org/v2/gh/jupyterlab/jupyterlab-demo/18a9793b58ba86660b5ab964e1aeaf7324d667c8?urlpath=lab/tree/demo/Lorenz.ipynb
https://blog.jupyter.org/jupyterlab-is-ready-for-users-5a6f039b8906

JupyterLab

*Install Side by Side with Classic Nofebook

*No Change Iin File Format, or protocol

*Better Architecture (all extensions are first class

File Notebook Terminal Console Help

).

g + * (s} [ color_scatterpk @ & Terminal 1 X
= " B + X O [ » m C Code v U ENONN bash-3.25 []

Name - Last Modified colors = ["#102x%02x302x" % (int(r), int(g), 150)
Sll—— s
g ™ vigilante-typeface-c.. 2 months ago
€ | [ webfontkit-201704... 2 months ago output_notebook()

[ webfontkit-201704... 2 months ago _) BokehdS successfully loaded
é [ webfontkit-201706... amonth ago B oja n Ma I'kOViC’
E 7 wordpress-wiki 6 years ago TOOLS="resize,crosshair,pan,wheel_zoom,box_zoom,z
§ A 2_signal_extraction... ayear ago = lit b bociuerootE) Feb 20

p.scatter(x,y, radius=radii, £ill_color=colors, {

o " Rich Output.ipynb 9 months ago
§ A Welcome Julia - Intr... ayear ago <bokeh.models.renderers.GlyphRenderer at 0x10350c You7u Only take Spyder from my COld, dead. . OOOOOh, pretty Shlny CO]OI‘S,
8 | M 0236ca81-00c1-4e... 7 months ago

M 1.png 9 months ago show(p) . . . . . . .
. N : inline graphics.. Does it come in fuchsia? :)
© | M 102409 ayear ago

R 10309410_1020420... ayear ago

M 10347770_9734171... 6 months ago r:

M 10509521_1020339... 2 years ago

M 10983410_1015254... ayear ago wd

M 10gilp.jpg ayear ago

M 12028847_1726928... 9 months ago

M 12654174_1256902... ayear ago

M 12670542_8733473... ayear ago

M 12715943 1185755... 5 months ago

M 12792225 _1015397... ayear ago

M 12799230 5031110... ayear ago

* Classic Notebook will be deprecated at some point
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Many languages
$£Scala @




Tools Integrations

: Notebook, JupyterLab,
, Vim, Emacs, Visual Studio Code,
Atom, Nteract, Juno...

L J L J ~/Oesktop/hydrogen
Python Motebock Preview X | $demopy @ Python3 x
<codecell> O uts
print('Hello World!') Hello World!
t 33 »
%% Rend X Lo
X, ¥, z = sp.symbols('x y z') %
f = sp.sin(x * y) + sp.cos(y * z) &
sp.integrate(f, x)
0 fory=0 *
X COS(vz) + 1 .
~vdom-time.ipynb - idle v —~cos (xy) otherwise 55 IS Y 7 We W3 We v wa
. + Add watch T Remove watch
from IPython.display impert display
fron vdom.helpers import hl, p, img, div, b In[1]:

¥ I T3 | y a y
display( —_ -~ U

s s estdts ——20 t np l1nspace(0,| 20, 500)
h('Our Incredib
p('Can you believe we wrote

y Declarative

Exonple'), t
s 'y b(

T Kk Edt View Run Kemel Tabs Settings Help

: | {ng(arcs hctass//atdia. Kloly.con/med n/ i S = : o [ermm [
‘ ) p | > notebooks > transit-zurich B+ X DO » = C coe ~ Python3 O
) Name - Last Modified We plot the number of passengers at the Rosengartenstrasse Stop.
! Iy
¢ L Losd = 6F(f. stopNaneshor<== ROSE . passengerLosdStop
2 | B passengercsy A0S . sns.distplot(load, kde=False)
Our Incredibly Declarative Example ) e R e rreeres
= 38 2 Lot | Map dota (@ O
: .
Can you believe we wrote this in Python? 1.68338673, . sopsjson X | ) routesjson X
3 2w cype: "reature
. + properties: (3 4 keys
) stopId: 2
= stopName: ‘ROSE"
= stopName: Rosengartenstrasse"

‘Gompare the median load at this stop with the medians of all stops. Dem
sopSequersiopid
In [94]: sns.distplot(df. groupby('stoplianesnort ')

passenger Loadstop. redian() , kdesFalse)
pLe.axv1ine (Losd. nedian())
pLE.itle( Passenger load medians across sll stops);
pLE xlabel("Median passenger load")
pLE.ylabel (*Fraauency');

I passenger load medians across all stops
)

What will you create next?

Python 3| idle 23t 33v0d I35 than 3 minute

24



(@)

Easy, Scalable
Deployment



JupyterHub

A notebook application is a Single User

° &
application ~Jupyterhub
N’
 Quick and easy multi-user deployments are
o o Browser
critical to lower overhead. Ej
. . [ ConfigurablerHTI'P Proxy J
o JupyterHub Provides way a simple way to deploy e
/ [ — y I /user/[name]/
Jupyter at scale. —

/api/auth

° http53//22jh.jupyter.org/ for a guide. i

26


https://z2jh.jupyter.org/

Amazon SageMaker <\>g R'Brain

Google Colaboratory

52
@ =
G RY D < ? € COggAN

See https://discourse.jupyter.org/t/in-depth-comparison-of-cloud-based-services-that-run-jupyter-notebook/460/14
27



« Technology which takes any GitHub repository
N with Jupyter notebooks
« Turn it into a Docker image to ensure

reproducibility and quick deployment.

e Starts an isolated, ephemeral server in a few

seconds, for user to interact with.

* Not limited to GitHub, Notebooks, Jupyter, Docker, or Ephemeral

28



MyBinder.org

e One Public instance of Binder

(b binder ;%: e mybinder.org

o (stats at grafana.mybinder.org)
Turn a GitHub repo into a

collection of interactive
notebooks

e Limited CPU/Memory/network

 Anonymous Login

Have a repository full of Jupyter notebooks? With Binder, you can add a
badge that opens those notebooks in an executable environment, making

your code immediately reproducible by anyone, anywhere. e Ephemera| (2h) and reStriCtEd tO 50

parallel launch

Build a repository .
e Build on demand

submit

® «Caches images for fast launch


http://mybinder.org
http://grafana.mybinder.org

MyBinder.org

L] L
Pullrequests Issues Trending Explore ~Jupyter Lorenz Differential Equations e A
File Edit  View neert Cell Kerne! Help Python3 O
— B+ %« @B % > B C  Code % Cell Toolbar:  None
M ~ jupyter weicome woH Exploring the Lorenz System
L] charuleka / LBNL-CA-ProdWaterDisposal o\ J PY i o oo
2+ oD 2+ >0 ;z:?__;)_u
<> Code Issues 0 Pull requests] 1 Wiki More ~ E=feryy
This is one of the classic systems in non-linear differential equations. It exhibits a range of
o complex wiors as ameters (0, f3, p) are varied, including what are known as chaotic
J u py t e r solu(;’;ns.:’hh: lt!lam \lwn::p:rligin;‘ly dn(vnbpad as a simplified mathematical model for
* . . - . . - . atmospheric convection in 1963,
A repository for analysis of impacts to watef quality from disposal of produced water in California L
Welcome to the In (7]: interact(Lorenz, Nefixed(10), angle=(0.,360.),
notebooks. . 0=(0.0,50.0) ,B=(0.,5), p=(0.0,50.0))
angle 308.2
WARNING max_time 12
Don't rely on this sen|
o 10
Your server is hosted that B 26
| P 28

® Run some Python (

I n e r Torn he code beow:
1. Click on the cell to s¢
2. Press SHIFT+ENTER

docker —

In [ ): tmatplotlib inline

Turn a GitHub repo into a ==Y
collection of interactive
notebooks

Have a repository full of Jupyter notebooks? With Binder, you can add a
badge that opens those notebooks in an executable environment, making
your code immediately reproducible by anyone, anywhere.

100% free and open source. Browse examples. Read the FAQ.

Build a repository

submit

launch | binder

30



& =

— GW150914_tutorial x

Ig0 binder

! Jeremy |

C' | [Y) app.mybinder.org/3307255547/notebooks/GW 150914 _tutorial.ipynb

Qw0 M Q® & O @ =

i Apps Qcodenauro Ohexaworld O(hunder OIigMning Qbindar Obolt D SVG Crowbar E m m m » thersookmarks

ZJupyter Gw150914 tutorial Las: Creckooint: afew seconds ag0 (astosave a
Fle Edit View Insen  Cel Kemel  Heip # |Python3 O
Bl|+| % & B+ ¢ M B C|coe 4| CellTooiar: | None :

In [18]:

To get rid of remaining high frequency noise, we will also bandpass the data (see bandpassing, below).

# We need to suppress the high frequencies with some bandpassing:
bb, ab = butter(4, [20.*2./fs, 300.¢2./fs), btype='band’}
£ilefilt(bb, ab, strain Hl whiten)
£ilefilt(bb, ab, strai

MR _H1 whitenbp = filtfilt(bb, ab, NR H1 whiten)

GW150914 detection paper for why!
(0.007+£3))

plt.figure(figsize~(20,10))
plt.box('off')
plt.plot(time-tevent,strain H1 whitenbp,'s',linewidth=4, label='Hl strain')

shift,'g’,linewidth=d,label~'Ll s
NRtime+0.002,NR_H1 whitenbp, 'k',linewidth=2,label='zai
-0.1,0.05))

plt.ylin([-4,4])

waveform' )

n dats near GW150914');

Advanced UIGO WHITENED strain data near GW150914

Wl strain

tma 15} since 1126290462 427

Tne signalis now clearly visible in the whitened and bancpassed data. The *DC" offset between H1 and L1 data visible in the first plot is no longer visible here;

the 'g cuts off frecuency below around 20 Hz and above 300 Hz.

Tne signalis visible as an oscillation sweeping from low to hign frecuency from -0.10 seconds to 0, then damping down into the random noise.
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Nblnteract

nbinteract.hist |

hist generates a histogram that allows interaction with the parameters for the response function.

hist takes in a single response function. The response function returns the array of numerical values
that will be shown in the histogram. The hist function allows interaction with the response function's
parameters by specifying them as keyword arguments in the same format as ipywidgets.interact .
Any argument that can be used for ipywidgets.interact can be used for hist .

def hist_response_function(mean, sd, size=1000):

Returns 1000 values picked at random from the normal
distribution with the mean and SD given.

return np.random.normal(loc=mean, scale=sd, size=1000)

nbi.hist(hist_response_function, mean=(0, 10), sd

(0, 2.0, 0.2))

mean O, 7

sd ) 0.50
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Zero setup”

« Campus Wide deployment
 Login with Cal ID
e Can focus on Domain

Knowledge

Students can still optionally
install Jupyter on their

machine later on.

Ju te |

Browser

y
[ Configurable HTTP Proxy ]

/user/[name]/

Notebook J I

/api/auth

* At least for students
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In the Cloud

1.Foster collaboration around the open source
scientific python ecosystem for ocean /
atmosphere / land / climate science.

2.Support the development with domain-specific
geoscience packages.

3.Improve scalability of these tools to to handle

_ petabyte-scale datasets on HPC and cloud
hPANG-O olatforms.
ttp:/ /pangeo-data.org/

uuuuuuuu
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In the Cloud

PANG=O

http://pangeo-data.org/

« Completely managed JupyterHub on Kubernetes

» ® O Markdown v Python 3

e http://pangeo.pydata.org/ ........

Figure: Intra-ensemble range

 Login via GitHub

e Customized for GeoScience

* Persisting servers on Google Cloud,
 Large amount of Ram/CPU/Nodes

* Dynamically scalable
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