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Find catalogs among 11211

< T } § # CIG Vhel e_Vhel r_Vhel Dist MType e_MType OptAssym r_MType Bmag e_Bmag

_ Clear | 1 7299.0 30 1 99 50 15 1 1 14167 0.271 0.173 0.571 0.040 13.383

Preferences 2 6983.0 60 2 947 6.0 15 0 1 15.722 0.324 0.255 0.278 0.031 15.157
max:[ 50 od ) Catalog. author's name, 3 40 15 0 1 16.057 0.507 0.246 0.354 15.457
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A reapl—eval—PrWr |oo]9 (REPL), also teymed an interactive Jrop—level or langua@e shell, is a simple,
inteyactive environment that tokes single ser inPu’rs (ie., single exPresgionsl evaluares them, and

retwns the vesult 1o the user.

Python 0.01 2001 IPython 0.12 201

https://gist.github.com/fperez/1579699

IPython 0.12 was released on 18 December 2011. The major new feature
with this release is the IPython Notebook, an interactive Python interface
running in the browser. Download it now, or read more about what's new.

Photo credit: Adriana Restrepo. Fernando Pérez and Brian Granger discuss

the architecture of Project Jupyter.


https://gist.github.com/fperez/1579699
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Python
execution
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Terminal The terminal _[P\[ﬁlnon s the REFL core, deaing with user

StD&Ipytho" INPUTS and OUFputs isslied from their execution

stdout

The J_Pyﬂnon Kernel is the resPonsible for execwring The useyr inPqu.

IPython . | . . . -
Keyrtnel The core execution maclfnnery for the kevnel is shared with Teyrminal

[Py’rl/\on.

Messages

Frontends, lke the norebook or the Gt console, can communicare with the I[Pyﬂnon
Kernel using JSON Messazes sent over ZeroMQ sockets. The ZeroMQ Iibmry
Providec—; The low-level erngporf Iayer ovey which Tthese Messases are sent.



http://zeromq.org/
http://zeromq.org/
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User

odd naryative save—»slnare—»reproduce

Notebook
file

The Notebook frontend, stores code and oquPut ’rogeﬂ/\e\r with markdown notes, in an
editable document called a notebook. When \OU save T, this is sent from NOUr browser 1o
the notebook sevver, which saves it on disk as a JSON file with a .ipynb EXTENSION.
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Frontends clients

HTML Document Format

| —

Interactive Computing Messaging Protocol

@ Browser =

User

HTTP &

A\

v 4
<,

Websockets )
OMQ /JSON

N
Noteboo

server

Kernel
P

Frontends clients :
JSON Document Format

—>>

Execution kerwel

/

® © @® py IPython Dashboard Py C +
C ©® 127.0.0.1:8888/d6300436-14e7-431a-806c-855cdd2f75b w B9 & v O &8 = [ e :
IPIyl: Notebook Circa-2012 Save || Quicktelp
Notebook ]
In [1): import matplotl
iiiiii New Open
Desiaall (ipynb In [3): ?mport matplotl
im numpy as
Cell [5): x az.'ange(o )
Yy sin(x)
1 t
Actions Dele P P (x: ¥)
de Markdown Out([5) [<matplotlib.lines.Line2D at 0x111e79c90> ]
oggle ClearAll
100
Above Below
075
Down 050
Selec! All 025
nnnnnnnnnn as
P— ‘ -0.25
] -0.50
Actions pt Restart 075
lllllllllllllllll -1.00
Help I
inks Python IPython (8]
NumPy SciPy —vers o
M SymPy (8):
Shift-Enter : run selected cell
cted cell in-place [ )
eyboard s

Notebook
file

I8/12/20I0




The Jupyter project ecosyste:

The interactive exPloerom environment in the browsey

/ A/Install notebooks Convert my Use anothe\’ Customize the

Try the notebook | | Install the notebook for my team, class, notebook file to programming notebook for my

or group another format Iang;agre le\jgh as needs

v

No installation
needed! On my system

| like it,
and | wish to install it!

Install a
language
kernel

= <>
2014/2015

Install Jupyter




- ’)’ User Interfaces
onad JupyrerLao

JupyterLab
o JupyterLab is (not only) another user interface for notebooks. gxa Nme@
o J upererLab is the evolution of the Ji uPere\fNoJreboolc usey interface into a flexible unified Plahcorm Jupyter Gonsole
Qt Console
FileBrowser  Terminal  TexEditor WialgeJrs Extensions

o J uPererLab S a m@or inteynal refacforin@ of the frontend:

- Clean Model-View sepamﬁon -> mul’riple views / higlf\ infemc’riviw.

- Modern JavaSeript - TypeSeript, npm/yarm webpaclc Packa@ing, react, Plnospl/\orj's
- Fully extensible by third Pa\rﬁes - everything is an extension + differentiated P\riva’re/Public APLs.
~ Higher Performance - especially with big tabular datasets |
o [here are no changes in the notebooks, messaging Pro’rocol or the kernels.
-The inferactive messaging protocol and JSON notebooks format is kePJr.
-GitHub and any other existing front-ends will continue working with Ji UpyterLap notebooks,

oI'syopayypeas-qepdihdnl//:sdny

e User functionalities are focused towards an IDE-lke / ir\Jre@ered exPloerom researen desldop.

—OPen windows 1o the local degldop and data formats.

o1'syopayipeal-yooqgalou-133Adnl;/:sdny

—Higl/\er inJremaJrivier between oy kind of element involved in the exPloerom prOCess


https://jupyter-notebook.readthedocs.io
https://jupyterlab.readthedocs.io
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You may also access the shell with |

Ishell command

Pyihon magics

https://ipython.readthedocs.io/en/stable/interactive/magics.html

Line magjics act on one line 7 Cell magjics act on the entive cell %7

In [1]: %lsmagic

Out[l]: Available line magics:
%alias %alias magic %autoawait %autocall %automagic %autosave %$bookmark %cat %cd
clear %colors <%cong/> %config %connect info %cp %debug %dhist %dirs %doctest mode
2ed %edit % ~%qguil %hist %history %killbgscripts %1ldir %less %1lf %1k %11 %loa
d %load ext— %k £f£f %logon ¥logstart %logstate %logstop %ls %lsmagic %1x
gmacro 3%magic 3 V-%mkdir gmore 3%mv %notebook %page $%pastebin( |
spdef %pdoc gpfile . ip ) $popd $pprint %precision $prun $psearc
¥psource S%pushd %pwd Apycat %Spylab gqtconsole %quickref %recall %rehashx %reload
ext %rep %rerun %reset %reset selective %rm %rmdirf'%run d%save*%sc $set env %sto
re %sx %system %tb /¥time %$timeit %unalias %unload eXt %who %who ls %whos $%xdel
Fxmode

\  %matplotlib notebook for inferactive PlOJFS

Available cell magics:

%1 %¥UTML 33¥SVG 3%%bash %%capture %%debug $%¥file %%html %%javascript %%js %%late

X %%markdown %%perl ) %%pypy %%python %2%python2 %%python3 %%ruby %%script %
osprull j= | on

¥sh %%svg %%sx %%system:ﬁ%tlmg;>%%t1me1t,%%wrltef;lg;>

Automagic is ON, % prefix IS NOT needed for line magics.

> use 22 1o print the code and 2 to print the docstring



https://ipython.readthedocs.io/en/stable/interactive/magics.html
https://github.com/rasbt/watermark
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nrergciive widgets

https://ipywidgets.readthedocs.io

.Py\/\ndg@{'g Buid small inteyactive EULs that can communicate with the kernel and with other wialgefs.
— Moerly used for enhanced visualization PUYPOSES,

npywwlgefs S re&twred by many extensions.

Gammapy @gammapyST - 28 Nov 2018
/}/ﬂ' Let's have a look at the residuals over the energy axis with the
Map.plot_interactive method.

KERNEL (PYTHON) FRONTEND (HTML/JAVASCRIPT) docs.gammapy.org/0.8/api/gammap...
In [43]: residual.plot_interactive(cmap="coolwarm")
V'DGET VIE\J Select energy: 1.00e-01 - 1.67e-01 TeV
’ Select stretch: . lslr::tar
¥ o9
WIDGET |@------- »| \WIDGET MODEL -
% et
‘ é o J 5
WIDGET VIEW |



https://ipywidgets.readthedocs.io

lotebook Extensions

https://jupyter-contrib-nbextensions.readthedocs.io

Q

Configurable nbextensions

disable configuration for nbextensions without explicit compatibility (they may break your notebook environment, but can be useful to show for nbextension development)

filter: by description, section, or tags

O (some) LaTeX environments for Jupyter O 2to3 Converter O AddBefore O Autopep8

O AutoSaveTime

& Code prettify

O Collapsible Headings

O Equation Auto Numbering
O Exercise2

O Help panel

O Highlight selected word
¥ ipyvolume/extension

™ jupyter-matplotlib/extension
O Keyboard shortcut editor
O Load TeX macros

O nb_conda/tree

O Notify

O Rubberband

W Scratchpad

O Skip-Traceback

O spellchecker

O Toggle all line numbers

U Autoscroll
& Codefolding

0 Comment/Uncomment Hotkey

O ExecuteTime

O Export Embedded HTML
O Hide Header

™ highlighter

O isort formatter

O jupyter-threejs/extension
O Launch QTConsole

O Move selected cells

& Nbextensions dashboard tab
O Printview

O Ruler

O ScrollDown

O Snippets

O Split Cells Notebook

O Tree Filter

O Cell Filter
O Codefolding in Editor

™ contrib_nbextensions_help_item

O Execution Dependencies
O Freeze

O Hide input

O Hinterland

O jupyter-datawidgets/extension

O jupyter-webrtc/extension

O Limit Output

O Navigation-Hotkeys

& Nbextensions edit menu item
O Python Markdown

O Ruler in Editor

O Select CodeMirror Keymap
O Snippets

™ Table of Contents (2)

¥ Variable Inspector

O Code Font Size

J CodeMirror mode extensions
O datestamper

O Exercise

O Gist-it

O Hide input all

O Initialization cells

™ jupyter-js-widgets/extension
™ jupyter_boilerplate/main

O Live Markdown Preview

0 nb_conda/main

O nbTranslate

™ qgrid/extension

O Runtools

O SKILL Syntax

& Snippets Menu

U table beautifier

J zenmode



https://jupyter-contrib-nbextensions.readthedocs.io
https://jupyter-notebook.readthedocs.io

Notebook Extensions

https://github.com/rasbt/watermark I
CPython 3.5.1
7watermark. IPython 4.0.3

S ——

numpy 1.10.2
scipy 0.16.1

compiler : GCC 4.2.1 (Apple Inc. build 5577)

%load_ext watermark system : Darwin
release : 15.3.0
- machine : XB6 64
swatermark processor : 1386
~ CPU cores : 4
2019-03-15T19:32:54+01:00 interpreter: 64bit

Git hash : f1dc669ef£f571603495747ald99%aeef5bcd6dEb5
CPython 3.6.8
IPython 7.3.0

compiler : GCC 4.2.1 Compatible Clang 4.0.1 (tags/RELEASE_401/final)
system : Darwin

release : 18.2.0

machine : X86_64

processor : 1386

CPU cores : 4
interpreter: 64bit

e ——— L Eeee—


https://ipython.readthedocs.io/en/stable/interactive/magics.html
https://github.com/rasbt/watermark

writers - Mozilla Firefox

File Edit View History Bookmarks Tools Help

&% IPython Dashboard Py writers
g GJ' & 127.0.0.1:8888/rdr21450-0450-46d~a52a-cfbadc1387¢ - @ Eav Google Q @ @ [Q:{ & v eee
I P [y] NO t e b 00 k Wrters Last saved: Mar 29 1:39 PM

File Edit View Insert Cell Kernel Help

|4

= x ™ A 1 Il 3 > . Code j

In [1]: %load ext sql

In [2]: %sql sqlite://

OQut[2]: 'Connected: None@None'

In [3]: %%sql
CREATE TABLE writer (first name, last name, year of death);
INSERT INTO writer VALUES ('William', 'Shakespeare', 1616);
INSERT INTO writer VALUES ('Bertold', 'Brecht', 1956);

Out[3]: []

In [4]: %sql select * from writer

Out[4]:
first_name |last_name |year_of_death
William Shakespeare [ 1616
Bertold Brecht 1956
® Find: | wrap 4 Previous » Next Highlight all ) Match case Find more onthe web
® zotero @ & 0



https://ipython.readthedocs.io/en/stable/interactive/magics.html
https://github.com/rasbt/watermark
https://github.com/catherinedevlin/ipython-sql

Jupvyrer

https://github.com/quantopian/qgrid

qgml

In [2]: import ggrid
ggrid_widget = ggrid.show_grid(df, show_toolbar=True)
ggrid_widget

Add Row Remove Row
index T A Y B Y C
0 2013-01-01 -2.0773 washington
1 2013-01-02 -0.55236 adams
2 2013-01-03 -1.46247 washington
3 2013-01-04 0.85559 madison
4 2013-01-05 -1.66466 lincoln
5 2013-01-06 0.85659 jefferson
6 2013-01-07 1.23665 hamilton
7 2013-01-08 -0.36515 roosevelt
8 2013-01-09 0.89955 kennedy

In [3): ggrid _widget.get changed df()

Out[3]:
A B C D E

0 2013-01-01 -2.077295 washington foo  True

1 2013-01-02 -0.552359 adams bar False
2 2013-01-03 -1.462471 washington buzz False
3 2013-01-04 0.855593 madison Dbippity False
4 2013-01-05 -1.664660 lincoin boppity False
5 2013-01-06 0.8565%94 jefferson foo  True
6 2013-01-07 1.236655 hamilton foo  True
7 2013-01-08 -0.365152 roosevelt bar False

8 2013-01-09 0.889548 kennedy zoo False

lotebook Extens

YD
foo
bar
buzz
bippity
boppity
foo
foo
bar

Z00

SN

Y

In [3]:

Figure 1
o
1 -
®

0 -
/_———_.//:/—-—
-1 - o

Q
o}
—2 -
—3 - °®

2 4 5 6 7 8

A € > 4 0 B

qgrid_widget # render the ggrid widget

Add Row
index
0
1
2
3
4
5
6
7
8

Remove Row

Y A

2013-01-01
2013-01-02
2013-01-03
2013-01-04
2013-01-05
2013-01-06
2013-01-07
2013-01-08

2013-01-09

again so we don't have to scroll to see the changes 1in

B
0.48146
-1.39376
-3.08918
-1.13064
1.30978
-0.49786
0.69652
-0.65856

-1.00344

Y C
washington
adams
washington
madison
lincoln
jefferson
hamilton
roosevelt

kennedy

YD
foo
bar
buzz
bippity
boppity
foo
foo
bar

Z00

the scatter plot


https://ipython.readthedocs.io/en/stable/interactive/magics.html
https://github.com/rasbt/watermark
https://github.com/quantopian/qgrid

https://ipyvolume.readthedocs.io

T

] Pyvomme

——

import vaex

ds = vaex.open('/Users/maartenbreddels/datasets/aquarius/Aq-A-2-999-shuffled.hdf5")

ds.set_active fraction(0.2)

ds.plot widget('x', 'y', 'z', f='log', extent=[[40, 60])]*3, backend='ipyvolume',6 shag

le... = ) 0.10 - 0.50
opac... { ) - 0.01 ) - 0.05
X al o

48.0
Z 200 5370

Iotebook Extens

iy

opacity & 1.00 brightness

progress

1.00

Astronomical data cube: Radio ohservations

ONS

: Ju pyter head Last Checkpoint: an hour ago (autosaved)

File Edit View Insert Cell Kernel Widgets Help

In [13]: fig = ipv.figure()
vol = ipv.volshow(head, extend=[(0,)])
ipv.show()

lev... O 0.23
opaci... O 0.04
lev... O 0.26
opaci... { 0.00

X e LR

— (RIVAY

200.0

opacity O 0.251 brightness

opacity Qp 0.0100 brightness

In [146]: vol.rendering _method = 'NORMAL'
vag.rendering_method = 'MAX INTENSITY'
vag.rendering_method = 'NORMAL'

Medical data cube: scan of a male head

0.37

0.09

0.50

0.05

Trusted

1.58

1.26

ﬁ Logout

| Python3 O

0.49
0.20
0.0

0.10



https://jupyter-contrib-nbextensions.readthedocs.io

7
g
%

https://ipyvolume.readthedocs.io

o Rl IS S X ¢ General volume

Ipyvolume
E— — ) Mode: lasso++
rectangle
Show axes
Show movie maker
Exploring 100+ milion 40
0

rows by volume 29 550
rendering o 3d 100.0
hisfogram Clue-Jupyter uses ipyvolume for 3D rendering

https://github.com/glue-viz/glue-jupyter

circlel#


https://jupyter-contrib-nbextensions.readthedocs.io
https://github.com/glue-viz/glue-jupyter

NN

Jupyterlob Extensions

https://jupyterlab.readthedocs.io/en/stable/user/extensions.htmi

Use the extension manageyr

. Go T0 Advance Seﬁings Z. Enable Extension Mana@er 3. Discover /install extensions

Settings = Help £ Settings X = SEARCH n
JupyterLab Theme » l Raw View ’ Table View System Defaults User Overrides
; B CodeMi { 1 {"enabled": true} » INSTALLED C
v/ Autosave Documents odeMirror // Extension Manager
// @jupyterlab/extensionmanager-
3
Console Run Keystroke 3 (3 Document Manager extension:plugin v DISCOVER

; . Extension manager settings.
! & Extension Manager /1 2
, = /7 LS

Text Editor Key Map @jupyterlab/celltags —

[ O GitHub kR KRR K ok ok kok kkokokok ok ok Rk ok ok ok kok kok kkok sk okok kok kok ok kok . . ~ L.
Text Editor Theme b - Extension for adding descriptive Install
4 I X Keyboard Shortcuts // Enabled Status @ tags to notebook cells (Beta)
i i // Enables extension manager (requires . . e
) Increase Text Editor Font Size D LaTex Node. js/npm). @jupyterlab/fasta-extension
[ Decrease Text Editor Font Size // WARNING: installing untrusted Fasta renderer for JupyterLab ]
. . extensions may be unsafe.
[ Text Editor Indentation 4 * R Notebook "enabled"}:/ false D . e ot
: - [ sidebar } @jupyterlab/git _
) Auto Close Brackets for Text Editor . .
. ] A JupyterLab extension for version  |nstall
. . Status Bar : :
) Advanced Settings Editor #®, — control using git
10 - ' -_— T J B3 Text Editor @jupyterlab/google-drive :
™ Theme Realtime collaboration with Install

* JupyterLab through Google Drive

@jupyterlab/htmlviewer-extension :
JupyterLab extension to render Install
HTML files

@jupyterlab/hub-extension

JupyterLab integration for Install
JupyterHub.



https://jupyterlab.readthedocs.io/en/stable/user/extensions.html

Jupyrerlob Workspoces

https://jupyterlab.readthedocs.io/en/stable/user/urls.html Workspaces are stored in the web server.

J upyferLab SeSSiONS Yeside in workspacesa which contain the state
of J uPererLab - the files that are cuwen-fly open, the Iayowr of

the aPPIicaJrion areas and tabs, etc. When the poge IS refreshed or
J uPererLab S ve-started the vvorlcspace S yestored., >/lab/workspaces/bar?clone=foo

IYY\POYJF/EXPOYJF with URL PO aMS APL

IVY\POY’T/E)(POYT \/\/OYKSP&{(L@S Wlﬂ/\ CLI >/1lab/workspaces/foo/tree/path/to/notebook.ipynb?clone=bar

/lab/workspaces/foo?reset
$ # Exports the default JupyterLab workspace

$ jupyter lab workspaces export

{"data": {}, "metadata": {"id": "/lab"}}

$ >/lab/tree/path/to/notebook.ipynb?reset
$ # Exports the workspaces named foo

$ jupyter lab workspaces export foo

{"data": {}, "metadata": {"id": "/lab/workspaces/foo"}}

$

$ # Exports the workspace named foo 1into a file called file_name.json

$ jupyter lab workspaces export foo > file_name.json

$

$ # Imports the workspace file file_name.json .

$ jupyter lab workspaces import file_name.json

Saved workspace: <workspaces—directory>/labworkspacesfoo-54d5. jupyterlab-workspace


https://jupyterlab.readthedocs.io/en/stable/user/urls.html

. A

Ti-yser environmen's jupyter
A multi-user version of the notebook designed for companies, classrooms and veseareh labs. O
https://jupyter.org/hub T — https://tljh.jupyter.org
ON UbUNTU

e Sharing resources and computing environment, ‘ . .
o Users are not burdened with installation and/maintenance tasks, https:// zero-to-jupyterhub.readthedocs.lo
~ ON KUbERNETES

o Customizable and scalable, suitable forCsmal and lary sinfradvucfures.
« Deployed anywhere ie. commercial cloud providers, virtual machines, or even your own laptop havdware.
o Authentication is pliggable, supporting a number of authentication protocols (such as OAuth and GitHb).
o Users can get their work done in their own workspaces. ——.

a collaborative environment is not fully achieved since there is no easy sharing of notebooks

J uPererLab WOYK. i PYrogjess éoogleDrive extension Tor Real Time Collaboration

Bosed on jupyter-drive extension o share notebooks on Google Drive https://github.com/jupyter/jupyter-drive



https://jupyter.org/hub
https://zero-to-jupyterhub.readthedocs.io
https://github.com/jupyter/jupyter-drive
https://tljh.jupyter.org

gge support

There exist J uPerer kernels for nea\rly oy scripfing Ian@uage.

There exist extensions implemevfred 0S
These allow variable exclnange acyoss the different

_EPy’rlnon magjc commands 1o build Polyglof NoTeboOKS.
ANAUAZES YUNNING in The same kﬁmel
ching the syntax and variables 1o new subprocesses

We may see these magics commands as pipes dispa

This could also be done in pure Python and is Possuble due 1o the nature of Python as a glue Iangua@e

Available cell magics:
$%! %3HTML %3SVG ((3%bash_
x %$%markdown C

¥¥html %%javascript %%js %%late

3% )$%capture %$%debug %$%filc /
D %%prun  ¥¥pypy %%python (¥%python2>X%%python3 X %%ruby ) $%script $

$sh %%svg $%sx %%system %%time %%timeit %%writefile

////;;;; be opﬂons 0

%% language arguments exchange vars

A block:
contailning expressions and statement
from another:
language

99} e2t790)eq-e1nf-am-1-nok-uoyihd-1/610°1814dnl 6o q//:sdny

& https://github.com/mgaitan/fortran_magic

#3i0L https://github.com/ebellm/ipython-idimagic

5oL https://pypi.org/project/idimagic
(¢ https://pypi.org/project/cffi_magic

(

https://rpy2.readthedocs.io

o
&


https://github.com/mgaitan/fortran_magic
https://rpy2.readthedocs.io
https://pypi.org/project/cffi_magic/
https://blog.jupyter.org/i-python-you-r-we-julia-baf064ca1fb6
https://github.com/ebellm/ipython-idlmagic
https://pypi.org/project/idlmagic/
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S05 Seript of Seripts uses muffiple kernels in one: notebook.

https://vatlab.github.io/sos-docs/doc/user_guide/multi_kernel_notebook.html

SoS Polyglot Notebook

|

)/user/ec24f936-56ec-4c1e-8021-6¢51291d1112/lab ¥ - O
jula Kernel | Help
’;' I A test.ipynb X
B + X DO [ » = C Code v Sos O

— - Notebook -~ -
A - e :) Kernel e 6 Kernel [1]: %preview data SoS 4
o —— Server - . import pandas as pd { J

import numpy as np

e — F data = pd.DataFrame(np.random.randn(4, 4), columns=list('ABCF"'))
N 1.252051 5 -
R Kernel | 0.932039 Jgieta gaEZta F1 C J
0.648222 data
1.084235 A B c F

0 1.6571427 1.7836676 0.47313846 0.56679818

—h

1.6608940 1.0082484 1.74608035 -0.02226743
2 -0.8151321 3.8990871 1.16560971 1.38280293

3 2.8252684 0.1767269 0.02486119 3.30067212

%get data ——from R [JavaSCﬁpt #J
data

{ '0':
{

A: 1.6571426806,
[ 1:]] B: 1.7836676276,
C: 0.4731384552,



https://vatlab.github.io/sos-docs/doc/user_guide/multi_kernel_notebook.html

b.com/jupyter-i

% SCIENCE

er-enterprise-gateway.readthedocs.i

File Edit View Run

(

+

Files

> . >samples>

Kernel Tabs Settings

c

04_gis_analysts_data_scientists

Name -
[ data

Running

analyze_new_york_city...

Commands

constructing_drive_ti...

" counting_features_in_...

creating_hurricane_tr.

creating_raster_infor...

Cell Tools

crime_mapping_visual...

drive_time_analysis_fo...

Tabs

A finding_hospitals_clos...

finding_suitable_spot.

historical_wildfire_ana...
" identifying-suitable-si...

= predict_service_reque...

1 calculating_cost_surf...
california_wildfires_20...

4| chennai_floods_analy...

fighting_california_for...

Last Modified
2 months ago
4 days ago
16 hours ago
4 days ago

7 days ago

4 months ago
4 months ago
4 days ago
16 hours ago
4 days ago

4 days ago

4 months ago
a month ago
16 hours ago
4 days ago

4 months ago
4 days ago

A| 3D Hurricane.ipynb X
DO » = Python 3

arcgis. GIS

arcgis. { FeatureLayer
gis = GIS()
feature_layer = FeaturelLayer(

url

renderer {

A l
lfﬁ‘

b . co m / u pyte r h u b/d o c ke rs p a W n e r Esri, HERE, Garmin, FAO, NOAA, USGS | Source: USGS, NGA, NASA, CGIAR, GEBCO,N Robinson,NC...  Powered by Esri

7| creating_hurricane_tracks_ @
B+ X OB » = C Markdown v Python3 O

Creating hurricane tracks using

b.com/jupyter-attic/kernel_gateway_ -

The sample code below uses big data analytics (GeoAnalytics) to reconstruct

hurricane tracks using data registered on a big data file share in the GIS. Note

that this functionality is currently available on ArcGIS Enterprise 10.5 and not yet
(feature_layer, renderer) with ArcGIS Online.

LSST Science Platform Aspect

File Edit View Run Kernel Hub labs Settings Help

sdny

0 7| Firefly.ipynb X A| Output View X
Q
L mw B 4+ X DO B » m C  Makdwnvy @ git Lsst O . Pixel Size: [EQ-J2000:
F l re fly 0 Based Pix: @ Lock by click
» - H H
. * » < z Plottin r n the displ
r ¢ - e E ott g sources on the d Sp ay Catalogs Background Monitor
c
. . [+3 The LSST processing pipeline also creates a table of the sources it used for PSF estimation as well as astrometric and E I] Q Q @ Q @ ” m ” © @ Bﬂ @ l] lm -O. :._T g G E @ I] b E‘ EB
\ photometric calibration. The dataset type of this table is src, which you can get from the Butler: v =" 9 E L] @
& 2+ L}
S @ R ® o
\ G src = butler.get('src', **datald) o £ 4 [] E 3? gol
m = 0pnans.®
£ v
3 The returned object, src, is a Isst.afw.table.SourceTable object. SourceTables are explored more elsewhere, but you L FOV: 10 test ap flux/model mag vs. log(ap flux)
can do some simple investigations using common python functions. For example, to check the length of the object:
&
o
APA TN | ° len(src) 6
m 8 2662
] B , ) ) 3 5.5
You can view an HTML rendering of the src table by getting an astropy.table.Table version of it: 5]
= <
. src.asAstropy () 59
Table length=2662
4.5
id coord_ra coord_dec parent calib_detected calib_psfCandidate calib_psfUsed
rad rad T T T
0.95 1 1.05
int64 float64 float64 int64 bool bool bool
Model
1010357501953 0.923033029229361 -0.4793723336088661 0 False False False
x
c 1010357A010R4 0 0221R0AR3R17NRRA -0 479084201442104804 0 False Falee False ST 44 1 o1 p P a-1100f110) ? E % L)
. B frossie@jld-lak X O flags id coord_ra coord_dec parent deblend_nChild deblend_psfCenter_x deblend_psfCenter_y deblend_psfi
. (O boolean[111] 1010357504069 0.923725715 -0.478105562 1010357502385 0 NaN NaN NaN
Welcome to the LSST Science Platform Notebook Aspect.
n (O boolean[111] 1010357504114 0.924825185 -0.480405807 1010357502575 0 NaN NaN NaN
a A - The LSST Science Pipelines environment is in: (O boolean[111] 1010357504137 0.924056988 -0.477199710 1010357502645 0 NaN NaN NaN
™ e ~ s arem It oraty v 1 *w A Ot . . - e ) - —
. " GETTeYe. Ve e FOWERG Oy 4 Svein o D FECTe W oW - AR m O boolean[111] 1010357504177 0.924754605 -0.478807533 1010357502734 0O NaN NaN NaN
 eterra SOowrs ster The SO veruor ee e oWy T D we e QOrg W YT 'O e et s P /opt/lsst/software/stack (O boolean[111] 1010357504262 0.924816719 -0.477479790 1010357502933 0 NaN NaN NaN
- . . . . . . . boolean[111] 1010357504271 0.925416497 -0.478982424 1010357503020 0 NaN NaN NaN
POy ) . S AN aw ¥ If you want to add your own configuration to LSST environment startup in the
= LSST iPython kernel, create a sourceable shell fragment in:
${HOME} /notebooks/.user_setups
- AL e reCeRaEry Rt an O Cew e L0 e .
and will be sourced during kernel startup.
P . et pane . . To create an LSST environment in a terminal session:
e~ . . b A e = source /opt/lsst/software/stack/loadLSST.bash
s .

[frossie@jld-lab-frossie-w201831 ~]$ pip install --user boto
2 B ‘I TR AL _ ® PRTAPE PR BARs  Pet A Collecting boto
Downloading https://files.pythonhosted.org/packages/23/10/c0b78c27298029e4454a472a1919bde20cb182dabl662cec7f2caldcc52
3/boto-2.49.0-py2.py3-none-any.whl (1.4MB)
AF TeR == prin 100% | NN N, | 1. 4MB 4.1MB/s
Installing collected package boto
Successfully installed boto-2.49.0
[frossie@jld-lab-frossie-w201831 ~]$ D

https://nb.lIsst.io

a8 YR . A8 T . NT i . : fan



https://nteract-scrapbook.readthedocs.io
https://nb.lsst.io
https://jupyter-enterprise-gateway.readthedocs.io
https://github.com/jupyter-incubator/sparkmagic
https://github.com/jupyter-attic/kernel_gateway_bundlers
https://github.com/jupyterhub/dockerspawner

Transform the Very |ong NOTEbOOK! INTO o shorT one using othey
notebooks as modules, which enables ve-use and avoids duplicaﬁon

e

The goplnidicam solution

https://github.com/jupyter-incubator/contentmanagement

In [1]: %load ext jupyter cms

In [2]: import mywb.cookbooks demo.sklearn cookbook as skcook
import mywb.cookbooks demo.api cookbook as apicook a 
In [3]: from jupyter cms.loader import load notebook

)

In [4]: apicook = load notebook('./api cookbook.ipynb')

The very complex SOltion

https://jupyter-notebook.readthedocs.io/en/stable/examples/Notebook/Importing%20Notebooks.htmi


https://jupyter-notebook.readthedocs.io/en/stable/examples/Notebook/Importing%20Notebooks.html
https://github.com/jupyter-incubator/contentmanagement
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Papermilh Pammehrized notebooks

m papermill

. Declare some cells as a Pammefrers cells.

: Jjupyter hello-papermill (nsaved changes)

File Edit View Insert Cell Kerne Widgets

B+ = @A 0B 4 ¥ MHRun B C » cCode

In [ ]: 1 msgs = ["Hello, world!"]
In [ ]: 1 for msg in msgs:
print(msg)
[N

3. Run Papermill with Pyﬂ/\on APL.

import papermill as pm

pm.execute_notebook(
‘path/to/input.ipynb’,
‘path/to/output.ipynb’,

parameters = dict(alpha=0.6,

ratio=0.1)

Trusted

A

https://github.com/nteract/papermill

2. Declare Pammefers values in YAML Aile.

Logout X

| Python3 O

W NN -
S OO0 OO

linear_function:
slope: 3.0
intercept: 1.0

R

3. Run Papermill with CLL,

$ papermill local/input.ipynb s3://bkt/output.ipynb —-f parameters.yaml

9P 29381 £-54000810U-bUl|NPaYIS/BO|QqYIB-XI|HIBU/WOod WNnIpaw//:sdiy
€E€Z177E99| 6G-U0IIBAOUUI-}00(310U/D0|qUIB)-XI|JIaU/W0d Wnipaw//:sdny



https://github.com/nteract/papermill
https://medium.com/netflix-techblog/notebook-innovation-591ee3221233
https://medium.com/netflix-techblog/scheduling-notebooks-348e6c14cfd6

° Pro’rofype auromated tasks
° Reporfs building
° Tesﬁng and |o%ing

https://nteract-scrapbook.readthedocs.io scrapbook o Benchmarking

Papermill + Scmpboolc workflows with Pamme’rrized notebooks

SestastGaEmREEEEEEN

Compogmg workflows based on the orchestrarion of several notebooks and their linked oquPqus.

> SHORT LINEAR NOTEBOOKS WITH SMALL CODE CELLS
Some guidelines to make happy automated notebooks

o Low Branching Factor: Keep notebooks fairty linear. Not many conditionals or potential execution pathe.

o Library Functions in Libraries: Lt you do end up with complex functions which you might veuse or
refactor independently, these are good candidates for a coding library vather than in a notebook.

e Short and S'mple s Better: A notebook which generates lots of useful ourputs and visudls with a few
Simple cells is vetter Than a ten page manual,



https://nteract-scrapbook.readthedocs.io

Frontends / Viewers

NEract  https://nteract.io

'Desldop app shipp'n@ noolejg, R and Pyﬂ/\on 0S
ceynels. It can also access NOUr Iocally defined

Kevnels. Fires up no’reboolc files from the desdop.

DaJraExplorer feature for enhanced visualization.

L r———

ipnb—au,ucuoolc / nbviewey app

L

https://github.com/tuxu/nbviewer-app
https://github.com/tuxu/ipynb-quicklook
Quicklook. read-onN viewers for Mac0S X

Voia https://github.com/QuantStack/voila

————

Renders yvead- only NOtEboOKS With interactive vvalgeﬁrs.
Execution of arbn’rmry code s disabled by detoult,

The code cells are stPPed by detault Producing a
kind of documented intevactive GUL from a NOTEDOOK,

That communncafes with a dedicated kernel

JUNO  pttps://juno.sh

P———

05 app for mobie platforms acting as a Jupyter
frontend. Tt needs to conneet o a remote notebook

cerver (ie. PC, AWS node, Azure notebooks, etfc.)



https://nteract.io
https://github.com/QuantStack/voila
https://juno.sh
https://github.com/tuxu/nbviewer-app
https://github.com/tuxu/ipynb-quicklook

Publish in GitHub

T — e

O Leowlir\@ open code reposifory renderin@ notebooks very well indexed by seayreh engines
GitHub Open collaborative communify driven and linked 1o services (ie. Collab, Bindey, Zenodo)
Publich in HTML RePro4ucibility ViISIbIiTY

SPHINX https://nbsphinx.readthedocs.io

nbsphinx S a Spl/\inx extension that Provides 0 SOUrCe parser for *.ipynb files.

nbinteract9| Eyﬂ/\on ackage TO genem‘re interactive wi@e’rs in HTML POJIES by using Binder.
ttps://www.nbinteract.com

Publish an executable book

7
Python b A Whirlwind

Data Sc e{# Tour of Python
Handbook « .



https://nbsphinx.readthedocs.io
http://sphinx-doc.org/
https://www.nbinteract.com
https://github.com/jakevdp/PythonDataScienceHandbook
https://github.com/jakevdp/WhirlwindTourOfPython

Share on (7oogle Colaboerory

%@W%@%%@%%% e your repository Inormator http://colab.research.google.com

Provide in the above form a URL or a GitHub repository that
contains Jupyter notebooks, as well as a branch, tag, or
commit hash. Launch will build your Binder repository. If you

Make 0 BInder  https://mybinder.org e e & &
- — b\ b|nder®@\

DN

AU

Define your environment N (z) We build a Docker image of your bets) w@o
o Vequirements bt 2 repository |
_ + l Binder will search for a dependency file, such as
e ENVIYONnmen -ym requirements.txt or environment.yml, in the repository's root - H 1
.DOCkﬁYﬁl@ directory (more details on more complex dependencies in TU M a G ltH U b e po | nto d CO' |eCt| on Of
documentation). The dependency files will be used to build a - -
. . . Docker image. If an image has already been built for the | nte ra Ctlve n Ote bOO kS
@ Interact with your notebooks in a live given repository, it will not be rebullt. It a new commit has a repository full of Jupyter notebooks? With Binder, open those notebooks in an executable

: been made, the image will automatically be rebuilt.
environment! ’ d environment, making your code immediately reproducible by anyone, anywhere.

A JupyterHub server will host your repository's contents. We
offer you a reusable link and badge to your live repository

that you can easily share with others. Build and launch a repository

GitHub repository name or URL

Add Pyﬂnon kernels of different conda environments reposory nz

Git branch, tag, or commit Path to a notebook file (optional)
) ~ 1a File +
® Copy the URL below and share your Binder with others:
Conda activate myenv Fill in the fields to see a URL for sharing your Binder. [g]

conda 1nstall ipykernel
python -m 1pykernel install --name myenv
jupyter kernelspec list

Buit-in Drowser  https://alpha.iodide.io BuilT-iv mﬁa

JR— — FOUNDATION



https://mybinder.org
https://alpha.iodide.io
http://colab.research.google.com
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In [3]:

In [2]:

In [4]:

Out[4]:

In [5]:

View

B+ X @& n 4+ ¥

def f(x):

y = £(2)

y==4

False

print(y)
5

—Jjupyter madness

File Edit Insert

Cell

» B C

NN

Kernel

return x + 2

NN

RN
NN

Help

Code

1y

A
v E

A

| Python3 O

CellToolbar

-

if you look at the
numbers, it's clear
those cells weren't
even executed in
order!

J

@joelgrus #jupytercon

Jake VanderPlas @jakevdp - 27 Nov 2017

| -—-
ol

Q) 49

[

131

¥ 59

M

Idea: Jupyter notebooks could have a "reproducibility mode" where:

1) Code cells are read-only once executed
2) New code cells cannot be inserted above previously executed cells
3) No cell can be executed until all previous cells are executed

[n’remcﬁvi’ry leads 10 comple)dlf\idden state in non-linear notebooks

— Jjupyter madness e M
. . . if you look at the
File Edit View Insert Cell Kernel Help | Python3 O numbers, it's clear
that something else
) + Cod v E lITool
B < & B 4 v M B C  Code i | | CellTookar was run between
the first two lines

In [1]: ¢ return x + 2

In [3]: v = £(2)

In [4]: y == 4
Out[4]: False
In [5]: print(y)

5

@joelgrus #jupytercon

https://github.com/jupytercalpoly/reactivepy
https://github.com/stitchfix/nodebook


https://github.com/jupytercalpoly/reactivepy
https://github.com/stitchfix/nodebook

mal cmnges cha oe metadata
o espeaially it ou’rpwr s in the notebook

NN
RN

Versioning v ¢
J uPereer |

ttps://github.com/kynan/nbstripout

htEs://Ethub.com/ mwouts/jupytext

" Jupyter World population

File Edit View Insert Cell Kernel Jupytext Wi S C @® localhost:8888/notebooks/GitHub/jupytext/demc 90% v O v N o
New Motebook » 4 ¥ MRun B C » Code "~ Jupyter World population Last Checkpoint il ya 3 minutes (autosaved) A Logou

Open... File Edit View Insert Cell Kernel Widgets Help Trusted \ Python 3

B+ 2 OB 4 ¥ MRun B C M Markdown v| = | @ gt nbdiff

Make a Copy...
e g ck insight at world popt
Copas g Pop A quick insight at world population| .
Save and Checkpoint ;ting population data Collecting population data
In the below we retrieve population data from the World Bank using the wbdata python package

Revert to Checkpoint » W we retrieve population data from the World |
In [1]: import pandas as pd
import wbdata as wb

p”nt Prev1ew andas as pd pd.options.display.max rows = 6
1 )/ pd.options.display.max columns = 20
Download as » Edate as wb = -
- - Corresponding indicator is found using search method - or, directly, the World Bank site.
Jupytext » Jupytext reference
pyt pyt In [2]: wb.search indicators('Population, total') # SP.POP.TOTL
# wvb.search indicators('area')
Trusted Notebook Autosave notebook v R [
SP.POP.TOTL Population, total
Close and Halt < Pair Notebook with light Script D Now we download the population data
# wb.sea Pair Notebook with percent Script In [3]: indicators = {'SP.POP.TOTL': 'Population, total',
# => htt i . i S 'AG.SRF.TOTL.K2': 'Surface area (sq. km)',
Pair Notebook with Hydrogen Script 'AG.LND.TOTL.X2': 'Land area (sqg. km)',
) ) 'AG.LND.ARBL.ZS5': 'Arable nd (% of land area)'}
SP.POP Pair Notebook with Markdown data = wb.get_dataframe (indicators, convert_date=True).sort_index()
data

Pair Notebook with R Markdown

Now we dc Custom pairing Population, total Surface area (sq. km) Land area (sq. km) Arable land (% of land area) :
IDE and Plugin Updates
PyCharm is ready to
~1. T . ] Afgha 1989-01-01 8996 NaN NaN NaN - -
w2 1907 | ety Unpair notsbook - Itglen& -Ju pyte -notebo
e
1962-01-01 9345868.0 652 0 652860.0 1. 7942‘\9

A panred no’reboolc S an npynb notebook that is syncln\romzed with a Text represenmhon Say a Py’rlnon scrnp’r When the
notebook is saved. J uPereer updafes both files. The schJr has a clear diff wgﬁrory foaused oN The mpwr cells only



https://github.com/mwouts/jupytext
https://github.com/elehcimd/pynb
https://github.com/kynan/nbstripout

» All ESFRI projects (among the others CTA) need to follow the FAIR data principles &
infrastructures

Publishi e papers [5%s% & .

An inter-linked storage for a reproducible pac
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Towards multi-<instrument and reproducible gamma-ray analysis

C N, C.DaF, R Zando®. T Haat® ) King®, I R L S R Toarmer®, ). Alehsid™, €. Bossson®
JL Conwera®™, A Donath®, L. Lowviet™, B KheltF, K. Kosack®, and ) Ricor
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* Rich metadata
* ORCID Versioning + NBs rendering Reproducible
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* 50GB l u
* HEP Community

environment.yml
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https://zenodo.org/record/2381863
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gammapy jupyter run
gammapy jupyter test

gammapy jupyter strip

ATH\

T, T
\5_‘_}

Travis Cli

Datasets

Lookup files

— Jupyter

R —

. —

aadie _J ——— .

Far

e e —

gammapy

download

>

-

ILONMAY

sioned executaple turorial
O

CONDA-FORGE ANACONDA

\ 4

»

»
»

»

| gammapy-tutorials
datasets
i gammapy-0.7-environment.yml
i gammapy-0.8-environment.yml|
i gammapy-0.9.dev7598-environ
notebooks-0.7
notebooks-0.8
notebooks-0.9.dev7598

o

launch binder
ﬁ

1 Rogeups ting |» R e
PYTHON DOCUMENTATION GENERATOR

&

docker

& binder

Z

T

A Python package for
= gamma-ray astronomy

//llly

MM

\

® Tutorials integration: tutorials in the form of

Jupyter notebooks are integrated into the software
documentation with Sphinx + nbsphinx extension.

® Executable on-line: the documentation provides
links to myBinder platform, where tutorials can be

executed in the cloud using a versioned kernel
provided by a Dockerfile.

® \/ersion-coupling: the base-code, the tutorials and

the Dockerfile are stored in the same Github
versioned repository.

e Authoring and review: seamless code review for
the tutorials with gammapy jupyter using diff
comparisons in pull requests is possible, since the

notebooks only store markdown and code cells
with no outputs.

® Regression tests: tutorials execute in Travis

Continuous Integration system, checking that their
output cells do not throw any errors.

e Reproducibility: deterministic environments are

defined for each version of the software in the
form of conda configuration files, with pinned

version numbers for each dependency package.

® Shipping: gammapy download command allows

to retrieve versioned tutorials, composed of
Jupyter notebooks, the datasets needed and the

conda configuration file to build the environment.

e Maintainability: for each versioned environment
we define its requirements, which tutorials to

provide and where to fetch them with centralized
iIndex lookup files.
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A working methodology

e INc Web browser as the workmg degldro]o environment

o Capture exploratory ond dato. analysis Tasks info log-like notebooks

o MUlti format display for rich explamﬁrory notebooks - code, data., Pkfra e&LuaJrionsb Videos, efc.

e Shareadle, ve-usable and executable documentation / recipes
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ol OCal execution or mulTi-user server-side deploy

e Scalable and Pamm@rerisable
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