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Como funciona o Jupyter Notebook Llneﬂ@

Dicionario de termos

» Servidor Jupyter Notebook ou Servidor Jupyter, tanto faz.

» Servidor Jupyter € um servidor standalone e single-user.
JupyterLab € uma nova interface para o Servidor Jupyter.

» Servidor JupyterHub € um servidor multiusuario.

» Notebook € o arquivo que contém o codigo e as anotacoes.
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Como funciona o Jupyter Notebook

Historico

python IPIyI: IPyl: -_

P IPython N b Jupyter —
®




Como funciona o Jupyter Notebook LineR

Terminal IPython

» Terminal interativo para Python einsteinglinea:~5 ipython
|[Python 2.7.17 (default, Apr 15 2020, 17:20:14)
» Ir]tearfea(:ee ()rigJir]Eal (j() |F))/tf1()r1 Type "copyright”, "credits" or "license" for more information.
. IPython 5.5.0 -- An enhanced Interactive Python.
» MOdelo REPL - Read-EvaI-Prlnt-LOOp ? Y ot i IntrEduc;ion and overview of ¥Python's features.
. . %quickref -> Quick reference.
» Utiliza como backend o ipykernel (a.k.a help  -> Python's own help systen.

object? -> Details about 'object', use 'object??' for extra details.

kernel IPython)

1
tHello world...

p

while True:
code = input(">>>")
exec(code)

Representacdo do modelo REPL



Como funciona o Jupyter Notebook

O kernel IPython

»

»

»

»

»

Kernel ‘zero’
Executar o codigo e completar comandos

JSON para troca de mensagens

Interacao do Frontend com o kernel € via

socket zeroMQ
Wrapper kernel e Native kernel

Terminal
IPython

stdin &
stdout

Kernel

Messages

LlneH@

$LANGUAGE
execution

$LANGUAGE
execution

&
JSON, O2MQ
machinery

[Python
JSON, @MQ
machinery

Native
Kernel

Wrapper
Kernel

Exemplos de kernel para Go e SSH



https://github.com/fabian-z/gopherlab/blob/master/examples/Simple-Example.ipynb
https://github.com/NII-cloud-operation/sshkernel

Como funciona o Jupyter Notebook

O servidor Jupyter Notebook

Websockets

o3
& o
‘ : .y (00 «_ N K |
» ‘Executa’ os codigos N erne
» Interface flexivel e dindmica User
» Armazena o codigo e sua saida junto com E
anotacoes em markdown ok Exemplo.ipynb
. =
» Notebook € um JSON com extensao .ipynb ettt

i

"cell type": "markdown",
"metadata": {},
"source": [

"#i#t# Titulo em Markdown"
P Logout

-~ jupyter [Exemplo

Not Trusted ‘ Python3 O

"cell_type": "code",

File Edit View Insert Cell Kernel Widgets Help "execution count": 1,

"metadata": {3},

"outputs": [

{
"name": "stdout",
"output_type": "stream",
“text":s. [

+ << @A B 2+ ¥ MRun B C M | Markdown v}

Titulo em Markdown

"Hello world!\n"

In [1]: import hello
1,
sourcers: [

"import _ _hello_"

Hello world!




Como instalar




Como instalar LineR

2 Anaconda3 2020.02 (64-bit) Setup — X
|
WI n d ows Welcome to Anaconda3 2020.02
(64-bit) Setup naconda3 2020.02 (64-bit) Setup - X
e : : Advanced Installation Options
Setup will guide you through the installation of Anaconda3
2020.02 (64-bit). ANACONDA. Customize how Anaconda integrates with Windows

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update

» Anaconda Individual Edition
computer. [[] Add Anaconda3 to my PATH environment variable
Click Next to continue. Not recommended. Instead, open Anaconda3 with the Windows Start

menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

» Gerenciador de pacotes
» www.anaconda.com/downloads

» Next > Next > Next > Finish
» Jupyter Notebook instalado por padrao

Register Anaconda3 as my default Python 3.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

(") ANACONDA.

ﬁ Home 1 .
Applications on base (root) v Channels

P Anaconda Navigator (anaconda3)

Environments

o
. ° oy -
¥ Leamning = o Reset Spyder Settings (anaconda3
B
Jjupyter o
° 5 =
% Community Notebook Powershell Prompt Ju pyter Notebook (anaconda3)
603 0.0.1 P
Web-based, interactive computing Run a Powershell terminal with
notebook environment. Edit and run current environment From Navig —
human-readable docs while describing the activated Anaconda prompt (a nacondag)
data analysis.

Documentation

J— Launch Recolher ~

eveloper Blog
L 4 2 -

IPython é o kernel padrao


http://www.anaconda.com/downloads

Como instalar

LinuXx

Via python-pip, anaconda ou docker

Debian / Ubuntu
$ sudo apt install python3-pip python3-venv

RedHat / CentOS / Fedora
$ sudo yum install python3-pip python3-virtualenv

$ python3 -m venv jupyter-env
$ source jupyter-env/bin/activate
$ pip3 install jupyter

IPython é o kernel padrao

(base) carlosadeanu@zyon:~$ jupyter notebook

Supyici Lauv eawension loaded from /home/carlosadeanu/anaconda3/1lib/p
JupyterLab application directory is /home/carlosadeanu/anaconda3/sha
Serving notebooks from local directory: /home/carlosadeanu

The Jupyter Notebook is running at:
http://localhost:8888/2?token=63eaf47ad3d7b39b34a01bb79f78693995037e6
or http://127.0.0.1:8888/?token=63eaf47ad3d7b39b34a01bb79f786939950
Use Control-C to stop this server and shut down all kernels (twice {

[C 10:42:07.382 NotebookApp]

To access the notebook, open this file in a browser:
file:///home/carlosadeanu/.local/share/jupyter/runtime/nbserver-20929-open.html
A nacte Ana Anf t+hacae I1IDI c-
http://localhost:8888/?token=63eaf47ad3d7b39b34a01bb79f78693995037e66a4efbcOO
or http://127.0.0.1:8888/?token=63eaf47.ad3d7b39b34a01bb791f78693995037e66a4efbcOO

IG‘ © | @ localhost 110% I e @ % @ d. » | =
5 Courses E5IDBA Blogs S5 Entret EJIT EjLineA [ Projetos k8s-p1 k8s-p2 std-up »
~ Jupyter Exemplo @ Logou
File Edit View Insert Cell Kernel Widgets Help Trusted |Py1hon 30
B+ < @& B 4 % MNRun B C W code v

Titulo em Markdown

In [ ]: import hello

12


https://docs.anaconda.com/anaconda/install/linux/
https://hub.docker.com/u/jupyter/

Extensoes e

widgets




Extensoes e widgets LineA 2/

Jupyter widgets

jupyter-gmaps pythreejs

bgplot

File Edit View Run Kernel Tabs Settings Help In [9): (£ = """ . .
function f(origu,origv) { ,
In [66]: locations = gmaps.datasets.load dataset("taxi_rides") m Wealth of Nations.ipynb p < ‘/,irs?iezfnzzi_;lf;:;z:“nges TNRER LI TR
B + X B [ » m Cc » Coe = Pythona O var v = 2+Math.PI%origv;
In [67]: fig = gmaps.figure() - z:: 2 ::::z::::;
fig.add_layer(gmaps.heatmap_ layer(locations)) o » n 15 = Year 1888 var Z & M“h:wswﬂ',,;
flg return new THREE.Vector3(x,y,z)
r [ ) i
= Health and Wealth of Nations surf_g = ParamstricGeometry(funcef);
) . Emeryvil - _ i i . 5 0 o
Map  Satellite He’;AL?IZst Alcatraz Island € TREASURE 5] “a 7 s =H:::1§3m:t‘:’y=su§i;,m;::eziilzmz;::eﬂ:{(:iior;yeucv':', :ide:‘aaziside!:)
ISLAND —— L scene = Scene(children=[surf, surf2, AmbientLight(color='#777777')])
: w @Q‘d 80 ¢ = PerspectiveCamera(position=(5, 5, 3], up=(0, 0, 1],
G & children=[DirectionalLight(color="white',
(\2“ },OK WESTO/\KL/\ND‘ D positicn:[S, 5, 1],
G°\ Tth St ! 2 intensity=0.
Golden Gate National G g C ‘ e = v , control; tfn oo 6”‘)-'-:nntruuing=cm
Recreation Area g‘ \"3 . i o display(renderer)
Presidio of aRieT §
San Francisco D
L7 g @ © UpSmquare g 50
Geary Bivd G0} Alame ﬁ
RIGHNOND nE G ATET Park Islan g w X
Gggtﬁinrk @ HAIGHT-ASHBURY 20!
% ’ASTRO m o DOGPATCH 20
" OUTER SUNSET ° o
= [} a0 | Ly
SUNSET DISTRICT @ 10— | | I o - i - .
+
@ 5 Bl 200 400 2k 4k 6k 8k 10k 20 40k 60k BOK10OK =
San Francisco Zoo & Sloat Blvd e p! - i - R
o s n e aving com| lode: Comman n 1, Col of Nations.ipyn|
G I | 280/ i, O B 1 & Python3|Idl S completed Mode: Command & Ln1,Col36 Wealth of Nations.ipynb
oogle v i 7 MYUNiap data ©2017 Google | Terms of Use | Report a map error
-
. n
ipyleaflet k3d-jupyter bakerx
: File Edit View Run Kernel Tabs Settings Help T
e—— Hndex time m3 mé vyl y2 y3 y10 y5 y7| y30 spread ||
o [ B: Map.ij t X | (A B .i| b L ] L i | ! ! ! L |
K ‘a = a;\'py"r o =R - 5 Show All Columns 00 Hide column 8.132 8207 8.120 8.196 8.2586 | 10309
- X DO > [ ] Code v Python 3
Show Column » 00 Y Filterby Expression 8387 8.473 8.425 8476 8.5037 | 0471
2 Trom Tpyleatiot dnport = Hide All Columns 00 Q SearchforSubstring ~ 8.627 8589 8.601 B.648 8.5632 | 0419
=
s o - - _ Eormat , 00 Format » 8783 8786 8768 8.813 8756 | 0745
S I = Map(center=(52, 10), zoom=8, basemap-basemapsAEsh.H |
n Bowsio Show » 100 Sont Ascending 8692 8758 8.736 8784 87314 [GHGH
u : ‘
E m.layers = [basemap_to_tiles(basemaps.OpenStreetMap.France)] Clear selection 100 Sort Descending 8.398 8.480 8.431 8.518 8.4576 -
g o o] & N6 Sort 8.265 8.471 8.331 8.4558.4981 |1 097
< | 1058
100 8.219 8.753 B.437 8.644 8.8635 ‘
focal length @ Download All as CSV Align Left |
00 8.267 8.893 8.514 8.787 9.0289 || 4,295
© focal_plane Download Selected as CSV Align Center
8 00 8.069 8.720 8.328 8.594 8.8577 || 4,819
= e Q Search for Substring ¥ Align Right
= | ‘
3 P J— ‘ » " 7.737 8392 8.023 8277 85405 | 4,408
1:? T Y Fiter by Expression bo| Femman 7.466 8075 7.726 80018237 |\ 4108
8 it 52525 et Hide Filter joo| ~DataBars B 7.378 8.092 7.700 7.971 82695 | 4688
1000 g . ‘
L P Reset All Interactions io0  Colorbyunique U 7077 7.855 7.473 7.733 8.0342 |\ 4788
Sio = 3
Ee — 14]' 19910329 19/00:00.000 0500 Fix Left 7.354 8.110 7.772 80028288 |[12087
Lt | |
e Retrest i 15 19910428 20:00:00.000 0400 Move column tofront 7232 8.039 7.701 7.923 8.2095 |2:244
yas ) {
54 o 16/ 19910529 20:00:00.000 0400 Move columntoend 7117 8068 7.701 7.942 8.2673 |N2MaH
5
G 17 19910628 20:00:00000-0400 oo 7.391 8284 7.937 81718472 121588
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Extensoes e widgets

Jupyter extensions

nbgrader

rise (presentation)

C)

LineA

jupyter-drive

& Ju pyter Problem 1 Last Checkpoint: a few seconds ago (autosaved)
File Edit View Insert Cell Kernel Help

+ % @ B 4 ¥ N E C| Makdown Cell Toolbar: | None

Part A (2 points)
Write code to compute the mean of a list of numbers.

In [ ]: def mean(x):
"""Compute the mean of a list of numbers given in “xJ."""
### BEGIN SOLUTION
return sum(x) / len(x)
### END SOLUTION

In [ ): """Check that the “mean” function is correct."""
assert mean([1]) == 1.0
assert mean([1, 2]) == 1.5

assert mean([5.5, 0, 2, 3.4]) == 2.725
assert mean(range(100)) == 49.5
assert mean(range(100, 0, -1)) == 50.5

Part B (3 points)
Describe the difference between an arithmetic mean, a harmonic mean, and a geometric mean.

Arithmetic mean:

1 &
=Y

a

| Python3 O

T JUPYTET  INC@X tane Crackport: 3 mwnse 30 Lo sranges

"B e NRs B C M 3 W Erseclo RSE Slowbow

Welcome to the Binder-RISE demo

Trom apace 43 mowe %3 Phe rext - wide

Pross It again to be taken to a code cell

o ¥ b e 10 AR I U B GO0 LR, v 1 T8 Crenar o

Frplot e pit

ib an wpl

S w8 QA B A WD e & (0 P D G B

o e

° Name -

0

%

®

File fEdit View Run Kemnel Git Tabs Settings Help

+ L c e ¥ Launcher

Last Modified i ; .
Desktop/machine-Learning-solutions-

master/Classification

E] Notebook
& @®

Python 3 R

B3 My Drive
™ Sshared with me

10 years ago

Shared with me fo )
Google Drive is visible ot

A R

= Jupyter

nbviewer

IPython

ve Computing

IPWE

nbviewer

A simple way to share Jupyter Notebooks

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

t 1D Go!

Programming Languages

IRuby Julia

’ An Wulia Preview




Extensoes e widgets

Como instalar widgets e extensoes

Pode ser instalado via python-pip ou anaconda

Anaconda
Abrir o terminal Anaconda
conda install -c conda-forge <nome>

Pip

Abrir o terminal

$ source jupyter-env/bin/activate
$ pip3 install <nome>

Para ativar o widget
jupyter nbextension enable --py --sys-prefix <nome>

LineA

conda 1nstall -c¢ conda-forge k3d
Jupyter nbextension enable k3d

source jupyter—-env/bin/activate
pip3 1nstall k3d

Jupyter nbextension enable k3d

W

| |

\ |
Yl
g

16



Servidor
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= Ju pyter spectrogram Last Checkpoint: an hour ago (autosaved)

fle  Edt  View Inset Cel Kemel Help

B[+ (% @B 4 ¥ N B Ccoe v Cell Toolbar: | None

In [1]: from scipy.io import wavfile
rate, x = wavfile.read(’test_mono.uav')

In [2]:  import matplotlib.pyplot as plt

fig, (ax1, ax2) = plt.subplots(1, 2, figsize=(12, 4))

ax1.plot(x); axl.set_title('Rau gnal’)
ax2.specgran(x); ax2.set_title(’Spectrogram’)
plt.show()

Raw audio signal

Servidor JupyterHub

Jupyter Notebook vs JupyterHub

30000

20000

10000

0

10000

20000

30000

40000
o 0000 100000 150000 200000 250000

http://localhost:8888/

§

)

http://localhost:8888/

Z Jupyter o RS—— -

Col  Kemel  Widgels  Help

Viow

B+ x AR A v N EC o v @ Cellobr & @ O

from altair import *

data = load_dataset("unenployment-across-industries’)
data['date'] = data['date’ ].astype(str)
Chart(data).mark_area() . encode(
X('date
tineUnit="yearmonth’,
wiseaxis (fornat="%Y", labalinglesd, titles'year')),
Y(*sun(count)'),
Colon(*serdes:Hi’, scalesScale(ranga="category2e0"))

e
5
e
2
1 Leisu andhospalty
= o vnufacumng
§ Minng and Exacion
§
H
3

o ceal

http://localhost:8888/

http://localhost:8888/




Servidor JupyterHub

JupyterHub sfandalone

»

»

»

»

»

»

»

Servidor Jupyter multiusuario
Administracao centralizada
Servidores Jupyter sob demanda
Sistema de arquivos compartilhados
Diferentes flavors de imagem docker

OAuth providers (ClLogon, Google, Github etc)

Plugin Idapauthenticator (LIneA)

- s

Jupyter Jupyter
e
docker docker gocker docker
® ® .

o
Jupyterhub

LDAP

https://jupyter.linea.gov.br

SR
L up =g ug

LlneH@
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https://oauthenticator.readthedocs.io/en/latest/index.html#
https://github.com/jupyterhub/ldapauthenticator

Servidor JupyterHub

JupyterHub sfandalone

»

»

»

»

»

»

»

Servidor Jupyter multiusuario
Administracao centralizada
Servidores Jupyter sob demanda
Sistema de arquivos compartilhados
Diferentes flavors de imagem docker

OAuth providers (ClLogon, Google, Github etc)

Plugin Idapauthenticator (LIneA)

----------------

----------------

LineA

- s

Jupyter Jupyter
e
docker docker gocker docker
® ® .

o
Jupyterhub

IdP

comunidade
académica federada

https://jupyter.linea.gov.br

SR
L up =g ug

LlneH@
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https://oauthenticator.readthedocs.io/en/latest/index.html#
https://github.com/jupyterhub/ldapauthenticator

Servidor JupyterHub

JupyterHub sfandalone

»

»

»

»

»

»

»

Servidor Jupyter multiusuario
Administracao centralizada
Servidores Jupyter sob demanda
Sistema de arquivos compartilhados
Diferentes flavors de imagem docker

OAuth providers (ClLogon, Google, Github etc)

Plugin Idapauthenticator (LIneA)

----------------

----------------

LineA

_—0 L e, —_ o o’

Jupyter upytel
Jupyter jupyter Jupy

() l ) .\-/ .\-/ 4

docker  yocker docker OOCKer docker docker docker

N

Q

A—
~Jupyterhub

IdP

comunidade
académica federada

https://jupyter.linea.gov.br

A

|
*f

V- }\?E %‘J

LlneH@
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https://oauthenticator.readthedocs.io/en/latest/index.html#
https://github.com/jupyterhub/ldapauthenticator

Servidor JupyterHub

JupyterHub + Kubernetes

» Cluster JupyterHub
» K8S local ou na nuvem
» Diferentes ‘flavors’ de configuracao

----------------

---------------

'A )
% ~Jupyterhub
‘ ,t‘:lfu'UH.

comunidade
académica federada

https://jupyter.linea.gov.br

W j= R

LlneH@
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Servidor JupyterHub LineR @

Escalonador de Jobs
JupyterHub + Kubernetes + HPC e
» Cluster JupyterHub
_ A PARSL
» K8S local ou na nuvem ;g @
» Diferentes ‘flavors’ de configuracao *
» Ambiente HPC integrado via PARSL \ _
> Cluster HPC
Jupyterm
}COmanage kubernetes ‘S

---------------

https://jupyter.linea.gov.br

> oI

| s | e
cafe L? a%‘} B %‘ 20
D - | s
v \/ \ %

| %%J (- %%1/ e .,



Links

e https://jupyter.org
e https://jupyterhub.readthedocs.io

e https://github.com/jupvyter/jupvter/wiki/Jupvter-kernels

e https://en.wikipedia.org/wiki/Project Jupyter

e https://en.wikipedia.org/wiki/Albert Einstein

e https://zeromq.org
e htips://ipython.org

e htips://en.wikipedia.org/wiki/IPython
e https://voutu.be/GExKsQ-OU78
e https://voutu.be/4AGJFNQBB26s

e parsl-project.org

e kubernetes.io

24


https://jupyter.org
https://jupyterhub.readthedocs.io
https://github.com/jupyter/jupyter/wiki/Jupyter-kernels
https://en.wikipedia.org/wiki/Project_Jupyter
https://en.wikipedia.org/wiki/Albert_Einstein
https://zeromq.org
https://ipython.org
https://en.wikipedia.org/wiki/IPython
https://youtu.be/GExKsQ-OU78?t=6m29s
https://youtu.be/4GJFNQBB26s
https://parsl-project.org/
https://kubernetes.io/

Obrigado! carlosadean@linea.gov.br







Como funciona o Jupyter Notebook

Diagrama de sequéncia de uma requisicao

[User prowses to localhost:8888/notebooks/example. “pynb

browser

notebook
server

kernel

fetches notebook file
/api/fcontents/example.ipynb

»

A 4

:]graas kernelspec from .3pyndb

starts up the kernel

Iwebsockets connection started

Jupyter Protocol
over websockets

IZGTQHQ connection star:ed]

. 3

exanple.ipynb
contents rendered

»

parses _ipynb JSON structure
creates JS representation

fetches fapi/sessions
ta get websaecket URI

h 4

»

IWEDSOCKGIS connection Stafledl

User types *x=42°

in a cell anc
executes it

Execute "x=42"

0K, execution count¥1

:Jlrllj

browser

-
Jupyter Protocol
over ZeroMQ
-------- >
el = g
Execute “"x=42' R
Execute "x=42" 2
:]x—4?
7 OK, execution count=1
notebook
Server Kxernei
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Servidor JupyterHub

Arquitetura do servidor JupyterHub

JupyterHub

HTTP Proxy

/hub/admin

l l—' | +° Admin

Config.py —— Hub
|

| /hub/<url>

@ I Authenticator ‘

Spawners

All icons where obtain on Flaticon (https:// .flaticon.com/packs/essential-collection|

LlneH@
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