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O
penDream

Kit

•
H2020 project 

•
16 Institutions 

•
4 Years (2015-2019)

Virtual Research Environm
ents 

•
G

eneric (Jupyter, SageM
ath) 

•
Dom

ain-specific (O
O

M
M

F 
m

icrom
agnetics)



H
ow

 do w
e do com

putational 
research?

1.
write code 

2.
run code 

3.
m

ake figures 

4.
write paper 

5.
share & reproduce

run code
IPython



IPython
Interactive Python

helps run code 

•
tab com

pletion 

•
introspection 

•
%

m
agics



W
hat about Jupyter?

1.
write code 

2.
run code 

3.
m

ake figures 

4.
write paper 

5.
share & reproduce

w
rite code

run code
run code

m
ake figures

w
rite paper

share &
 reproduce

IPython



W
hat is Jupyter?

Network Protocol
Docum

ent Form
at

https://github.com
/Cam

DavidsonPilon/Probabilistic-Program
m

ing-and-Bayesian-M
ethods-for-Hackers

SU
B

SU
B

D
EAL

Client

SU
B

D
EA

L
D
EA

L
D
EA

L

RO
U
T

PU
B

RO
U
T

RO
U
T

Kernel

Ø
M

Q
 + JSO

N



Jupyter Protocol
supercharge the P in R

EP*L
any m

im
e-type output 

•
text 

•
svg, png, jpeg 

•
latex, pdf 

•
htm

l, javascript 

•
interactive widgets



Jupyter Protocol
is language agnosticu

al
j
i



Jupyter N
otebooks

•
notebook = sequence 
of cells 

•
text cell = m

arkdown + 
latex) 

•
code cell = REP (input 
+ output) 

•
m

etadata everywhere
https://github.com

/unpingco/Python-for-Signal-Processing



Jupyter N
otebooks

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

•
Plain Text (JSO

N) 

•
Publicly docum

ented 
schem

a 

•
M

achine readable, 
easy to understand 

•
Transform

able 
(nbconvert)



•
interactive environm

ent 

•
input form

at 

•
output form

at

Jupyter N
otebooks

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



Lifecycle of a
C

om
putational Idea

1.
Explore an idea interactively in a Notebook 

2.
Build/add to a library based on w

hat you learn 

3.
Record and collaborate on analyses in Notebooks 

4.
Docum

ent, dem
onstrate, and share in Notebooks 

5.
Com

putational com
panions, reproducible papers



Applications
of Jupyter N

otebooks
•

nbconvert - convert notebooks to other form
ats (rst, htm

l, latex/pdf, 
m

arkdown, script, reveal.js slides) 

•
nbview

er - nbconvert to htm
l on the web 

•
nbgrader - autom

ated grading of notebooks 

•
tm

pnb - containerized (docker) transient deploym
ents of notebooks 

•
thebe - transient kernels on the web, without notebooks 

•
dexy - reproducible docum

ent-based workflows 

•
jupyterhub - m

ulti-user notebook server for classes, groups 

•
binder - online notebooks populated from

 G
itHub repos





Jupyter in the C
lassroom

Lorena Barba 
AeroPython 

Aerodynam
ics, G

eorge W
ashington U 

Flipped Classroom

http://lorenabarba.com
/blog/announcing-aeropython



Jupyter in the C
lassroom

Doug Blank 
CS, Brynm

awr 
Calysto (M

ultiple languages, not Python) 
JupyterHub



Jupyter in the C
lassroom

Brian G
ranger 

Com
putational Physics, Cal Poly 

JupyterHub

https://github.com
/ellisonbg/phys202-2015



Jupyter in the C
lassroom

Eric M
atthes 

High School Program
m

ing 
Alaska, USA

https://peak5390.wordpress.com
/2013/09/22/how-ipython-notebook-and-github-have-changed-the-way-i-teach-python/



Jupyter in the C
lassroom

Jessica Ham
rick 

Com
putational M

odels of 
Cognition 
Psychology, UC Berkeley 
220 students 
JupyterHub 
NBG

rader



N
BG

rader

Notebooks as assignm
ents 

•
distributed to students via JupyterHub 

•
turned in online 

•
Test-based auto-grading 

•
M

anual grading of prose assignm
ents



m
ulti-user notebook server



Notebook Application



•
M

anages authentication 

•
Spawns single-user servers 
on-dem

and 

•
Resum

e from
 db without 

restarting other com
ponents



•
Initial request is handled by Hub 

•
User authenticates via form

 / 
O

Auth 

•
Spawner starts single-user 
server 

•
Hub notifies Proxy 

•
Redirects user to /user/[name] 

•
Single-user Server verifies auth 
with Hub



•
Pluggable Authentication 

•
PAM

, O
Auth, SSO

, etc. 

•
Pluggable Spawning 

•
Popen, Docker, PBS, EC2, 
etc.



•
User-controls 

•
specify resources √ 

•
m

ultiple servers per user 

•
Sharing 

•
publishing notebooks for 
other users 

•
long-term

: live collaboration






