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Mandatory COI disclosure



–Hamming'62

“The purpose of computing is insight, 
not numbers” 



The Lifecycle of a Scientific Idea (schematically)          

1. Individual exploratory work

2. Collaborative development

3. Parallel production runs (HPC, cloud, ...)

4. Publication & communication (reproducibly!)

5. Education

6. Goto 1
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We treat this as a single, coherent problem



IPython: CU Boulder, 2001
or how to best procrastinate on a Physics dissertation



Real credit goes to whole team

Plus ~ 500 more Open source contributors!



Funding and partnerships



2011: The IPython Notebook

❖ Rich web client

❖ Text & math

❖ Code
❖ Results
❖ Share, reproduce.



From IPython to Project Jupyter 



A simple and generic architecture



IPython

❖ Interactive Python shell at the 
terminal

❖ Kernel for this protocol in 
Python

❖ Tools for Interactive Parallel 
computing

❖ Network protocol for 
interactive computing

❖ Clients for protocol
❖ Console
❖ Qt Console

❖ Notebook

❖ Notebook file format & tools 
(nbconvert...)

❖ Nbviewer



IPython      …     Jupyter

❖ Interactive Python shell at the 
terminal

❖ Kernel for this protocol in 
Python

❖ Tools for Interactive Parallel 
computing

❖ Network protocol for 
interactive computing

❖ Clients for protocol
❖ Console
❖ Qt Console

❖ Notebook

❖ Notebook file format & tools 
(nbconvert...)

❖ Nbviewer

Language Agnostic



Foundational ideas: the web

❖ HTTP and HTML:

❖ A protocol to transfer content.

❖ A format to represent it.



Foundational ideas: Jupyter

Document Format

https://github.com/CamDavidsonPilon/Probabilistic-Programming-and-Bayesian-Methods-for-Hackers

Rich REPL Protocol

SUB SUB DEAL

Client

SUB
DEALDEALDEAL

ROUTPUB ROUTROUT
Kernel

ØMQ + JSON



Jupyter Protocol 
supercharge the P in REP*L

any mime-type output

❖ text

❖ svg, png, jpeg

❖ latex, pdf

❖ html, javascript

❖ interactive widgets



Jupyter Protocol 
is language agnostic

u alj i



Jupyter Notebooks

• notebook = sequence 
of cells 

• text cell = markdown + 
latex) 

• code cell = input + 
output 

• metadata everywhere

https://github.com/unpingco/Python-for-Signal-Processing

• Plain Text (JSON) 

• Publicly documented 
schema 

• Machine readable, 
easy to understand 

• Transformable 
(nbconvert)



The Jupyter Notebook Ecosystem



nbviewer: seamless notebook sharing

❖ Zero-install reading of 
notebooks

❖ Just share a URL

❖ nbviewer.jupyter.org



Reproducible Research (2012, w/Rob Knight):  
Paper, Notebooks and Virtual Machine

http://www.nature.com/ismej/journal/v7/n3/full/ismej2012123a.html http://qiime.org/home_static/nih-cloud-apr2012



Today: mybinder.org

github.com/freeman-lab



This just in!



A long time ago in a galaxy far, far away…
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Two identical detectors: Hanford, WA and Livingston, LA

LIGO: a feat of 
science & engineering

Detection problem: 
• ~ 1/1000 proton over 4 km.
• Sensitivity ~ 1e-21
• Milky Way: 1e+21m across!



September 14, 2015



February 19, 2016: Dan Holz @ LBL



Gravitational waves detected on Jupyter!

From LIGO Open Science Center, binder-ified: github.com/minrk/ligo-binder



The song of the universe

Using the IPython.display.Audio object



Changing the scientific culture

http://www.nature.com/news/interactive-notebooks-sharing-the-code-1.16261



Executable papers: the future?

http://www.nature.com/news/ipython-interactive-demo-7.21492?article=1.16261



Executable books

❖ Springer hardcover book

❖ Chapters: IPython Notebooks
❖ Posted as a blog entry

❖ All available as a Github repo

Python for Signal Processing, by José Unpingco





Berkeley’s Foundations of  Data Science

http://data8.org

❖ New curriculum aimed at all 
freshmen at UC Berkeley

❖ Interactive textbook is 
Jupyter Notebooks

❖ Course deployment is 
JupyterHub



These foundations have become 
infrastructure



Microsoft, IBM, Google, Continuum…



O’Reilly Thebe: kernels as a service



Over 500,000 notebooks on GitHub

After May 2015:



EU team for Jupyter (UK & Norway)



Thank You! 

@fperez_org    fperez@lbl.gov  
@ProjectJupyter    @IPythonDev 

Try it out at 
try.jupyter.org


