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Jupyter Notelbook
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https://jupyter.org/

— Jupyter

Files Running Clusters

To import a notebook, drag the file onto the listing below or click here.

~ @& / examples
O.

(O Builtin Extensions
(O Customization

(O Embedding

(3 IPython Kernel

(D Interactive Widgets
(O Notebook

(O Parallel Computing
O images

(D utils

New =

el



— Jupyter Lorenz Differential Equations wsaws ol
File Edit View Insert Cell Kernal Help Python 3 O
_J B+ @B 4+ 4 ¢+ B C  Code ¥ Call Toolbar: | None :
— — — — = In this Notebook we explore the Lorenz system of differential equations:
k| J = ﬂ(_v = j:]
B + x + 4+ » 1 ;
Il 3 Y=px=y-x
1 i=-prtxy
1 This is one of the classic systems in non-linear differential equations. It exhibits a range of
s u te r- complex behaviors as the parameters (&, [, g) are vared, including what are known as chaotic
= J py solutions. The system was originally developed as a simplified mathematical modal for
atmospheric convection in 1963.
Welcome to the In [7]+ interact(Lorenz, W=fixed{10), angle=({0.,6360.),

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

angle 308.2

WARNING max_timea | l 12
Don’t rely on this sen|(

o 10

Your server is hosted thar p 26

b | p 28
Run some Python

To run the code below:

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

A full tutorial for using the
In [ ]: %matplotlib inline
import pandas as pd

import numpy as np
import matplotlib




Cxema Jupyter Notebook

HTTP &
Websockets

g
Notebook | S
@ ‘:>[Browser cerver ]““—_p[ Kernel J

User

Notebook
file

https://jupyter.readthedocs.io/en/latest/architecture/how_jupyter ipython work.html



https://jupyter.readthedocs.io/en/latest/architecture/how_jupyter_ipython_work.html

Terminal
IPython

Python
execution

Messages

$LANGUAGE
execution

$LANGUAGE
execution

&
JSON, @MQ
machinery

IPython
JSON, @MQ
machinery

Native
Kernel

Wrapper
Kernel

https://jupyter.readthedocs.io/en/latest/architecture/how _jupyter ipython work.html



https://jupyter.readthedocs.io/en/latest/architecture/how_jupyter_ipython_work.html

HacnepoBaHye oT IPython Kernel

from ipykernel.kernelbase import Kernel

class MyKernel (Kernel

def
return content

if ! main !

from ipykernel.kernelapp import IPKernelApp

IPKernelApp.launch instance ( = GeoKernel)



+ gpann KoHurypauum

argv: apryMeHTbl KOMaHOHOM CTPOKM A4 3anycka sapa.
display_name: HassaHue anpa ons Ul.
language: HasBaHVe A3blka ona aapa

env (optional): cnoBapb NEPEMEHHbIX OKPY>KeHud. byayT
no6aBneHbl K cpefe nepeq 3arnyckom aapa.

metadata (optional): gononHUTENbHbIE AaHHbIE,
NCMNOJIb3yeMble KIIMEHTaMV TETPAAEN NPV BbIGOPE MeX Y

anpamu.

"python", "-m"
"mykernel"  "-£"
"{connection file}"
"MyKernel"
"MyLanguage"



do_exe cute

Param
eters:

code (str) — Kog ans BbINOSIHEHUS.

silent (boo/) - MNMoka3biBaTb Nn output.

store_history (boo/) - CoxpaHsaTb 1M 3TOT KOA.

user_expressions (dict) — JJonosiHUTeNbHbIE NOJSIb30BaTE/IbCKNUE MapaMeTphl.
allow_stdin (boo/) - NopgaepxnBaeTca N BBOA BO BPeMS BbINOJIHEHUA .

content = {

# 'ok' mam 'error' wmam 'abort'

'status' : str,

# Cuérumkx BanyCckKoB

'execution count' : self execution count



http://docs.python.org/2/library/functions.html#str
http://docs.python.org/2/library/functions.html#bool
http://docs.python.org/2/library/functions.html#bool
http://docs.python.org/2/library/stdtypes.html#dict
http://docs.python.org/2/library/functions.html#bool

BbiBOA pe3ynbTata B A4enKy

HTML TekcT
self send response self send response
self iopub socket self iopub socket
'display data' 'stream’
'data' 'name': 'stdout'
'text/html' data "text' data
'data’

'metadata’



[ logcKasky curHaTypbl METOOOB
Shift + Tab

do inspect(code, cursor pos, detail level=0)

content = {
# 'ok' mnmm 'error'
'status' : 'ok', Docstring: L.append(object) -> None -- a
'found' : bool, [ 1: |1ist| TyPe: method_descriptor

list.append

# mHCHexius kona
'data' : dict,
'metadata' : dict



ABTOOOMOSIHEHVE KOOA
‘Tab

do complete(code, cursor pos)

append function

content = { clear  function

co function
# BOBMOXHEIe LOIIOJHEHMUS Py

) ) . -
matches : list, extend function

index function

# ObrsmacrTe 3aMeHSeMOr'o Kona insert function

'cursor start' : int, pop function

'cursor end' : int, remove function
[ ] {I reverse function

: , : : list.

status' : 'ok




history(...) - coxpaHeHMe MCTOPUM BalIpoOCOB

is complete(...) - BBIOJMHATE JIM KOMaHOYy WM
OXMIOATE HOOIIOJIHUTEJILHENM BBOL (B KOHCOJNM)

connect(...) - HNOOKJIIOYEHME K COKeTy BalnpocoB

shutdown (. ..) - BHKJIOYEeHMEe sOpa



@ + 1 &
= # > data
= Name - Last Modified
E s 1024px-Hubble_Intera. .. 5 months ago
& #] barvl.json 10 minutes ago
J u -te r La b [ Dockerfile 5 months ago
py -:% H iris.csv 6 months ago
E '} japan_meterological_a... 5 months age
Cnenylomee nokKkoneHune [ Museums_in_DC.geoj... 6 months ago
nonb3oBaTeNbCKOro uHTepderica : ¥ README.md 5 months ago
ans PrOjeCt Jupyter % (3 zika_assembled_geno... 5 months age

Tabs



Tabs

Seftings  Help

[%] Lorenz.ipynb > @ Terminal 1

X | ™ Console1

% | [A Data.ipynb % | M README.md X

B+ XDO» =

c

Code ~

Python3d O

_ File Edit View Run Kernel
2 + * c
= # » notebooks
Mame - Last Modified
o
; [M] Data.ipynb an hour ago
2 A Fasta.ipynb a day ago
A Julia.ipynb a day ago
[:3 ore [) L) E ond L] O
2
- A R.ipynb a day ago
§ B iris.csv a day ago
1t} lightning.json 9 days ago
] & |orenz.py 3 minutes ago
L
-
o
o
a
@

In this Motebook we explore the Lorenz system of differential equations:

x=oly—x)
y=Epx—y—xz
I=—flz+xy

Let's call the function once to view the solutions. For this set of parameters, we see the trajectories swirling around two points,

called attractors.

In [4]:

from lorenz import solve_lorenz

t, x_t = solve_lorenz(N=10)

[A] Qutput View

& lorenz.py x

sigma q:—

-

beta

rho ﬁ::—
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28.00

def solve_lorenz(N=10, max_time=4.8, sigma=10.0, beta=8./3, rho=28.0):
""uplet a solution to the Lorenz differential equations."""
fig = plt.figure()
ax = fig.add_axes([@, @, 1, 1], projection='3d')
ax.axis('off')

# prepare the axes limits
ax.set_xLlim((-25, 25))
ax.set_ylim((-35, 35))
ax.set_zlim((5, 55))

def lorenz_derivix_y_z, t@, sigma=sigma, beta=beta, rho=rho):
"iCompute the time-derivative of a Lorenz system."""
Xy ¥y 27 XY Z
return [sigma * (y - x), x * (rho - z) -y, x * y - beta * z]

# Choose random starting points, uniformly distributed from -15 to 15
np.random.seed (1)
xB = -15 + 30 * np.random.random{(N, 3))




PacLunpeHns

Ho6aBnsaoT hyHKUNOHAN:

ANEMEHTbI MEHIO

nanvTpa KomaHg

rops4me KraBuLLIn
HACTPOWKM cpebl

API ona opyrvix pacLunpeHnia

application plugins:
PACLLUVPSOT DYHKLMOHA camoro
JupyterLab
mime renderer extensions:
OTBEYAIOT 3a PEHAEPVIHI PA3SINYHbBIX
TUMNOB AAHHbIX
theme extensions:
HacTpavBatOT BHELLHWIA BU[,
JupyterLab
document widget extensions:
OMMCbLIBAOT JIOTMKY 00PabOTKM

JOKYMEHTOB



dapplcallion

[ TnarnHbl
JupyterLab &=

oo

apputils

codeed

https://jupyterlab.readthedocs.io/en/latest/developer/extension_dev.html



https://jupyterlab.readthedocs.io/en/latest/developer/extension_dev.html

| loacBeTKa CUHTaKcuca

This is CodeMirror

00O < Oy 1 B~ W N

¢!-- Create a simple CodeMirror instance -->
<link rel="stylesheet" href="1lib/codemirror.css">
<script src="lib/codemirror.js"></script>
<script>
var editor = CodeMirror.fromTextArea(myTextarea, {
lineNumbers: true

1)

</script>

https://codemirror.net/



https://codemirror.net/

Codemirror no3BosisieT onpeaensaTb MOAbl A1 A3bIKOB

SimpleMode - agnoH, No3BONAOLWNA CO34aTb YMNPOLWEHHbIN
CodeMirror Mmoa Ans si3blka, onucbiBas
perynsapHbIMnN Bblpa>XeHUSIMN:

e KOMMEHTapuu {regex: , token:
1 l}
e KJ/tlOYeBble cfioBa {regex: , token: ' '}
e ornepaTopbl {regex: , token:
1 I}

® TuUMNbl AAHHbIX {regex: , token: ' "}


https://codemirror.net/addon/mode/simple.js

BukeT 018 NoaCBETKU

const extension: JupyterLabPlugin<void> = {
id: 'geo-extension',
autoStart: true,
requires: [ILayoutRestorer],
activate: () => {
defineGeoMode() ;

}
s

export default extension;



[lobaBneHre KapTbl

() Grayscale
@® Streets

Cities

https://leafletjs.com/

Leaflet - oTKkpbITasd
JavaScript 6ubnmnoteka ans
MHTEPAKTMUBHbIX KapT



https://leafletjs.com/

export class RenderedGeoJSON extends Widget implements
IRenderMime . IRenderer
renderModel IRenderMime . IMimeModel Promise<void
return new Promise<void =>

// Dob6amjsenme ciost B leaflet

tileLayer addTo (this
// Do6aBnenme cinoss GeoJSON no OaHHEM Ha KapTy
this geoJSON (model.
addTo (this

resolve



dabpuka oTpmncoBkn Geodson

export const MIME TYPE = 'application/geo+json';

export const rendererFactory: IRenderMime.IRendererFactory = {
safe: true,
mimeTypes: [MIME TYPE],

createRenderer: options => new RenderedGeoJSON (options)

};



const extensions: IRenderMime.IExtension| |
id: 'geo-map-extension',
rendererFactory,
rank: O,
dataType: 'Jjson',
fileTypes: [...],
documentWidgetFactoryOptions: ({
name: 'GeodJSON',
primaryFileType: 'geojson',
fileTypes: ['geojson', 'Json'],

defaultFor: ['geojson']

}1;

[{



(@]

Files

Commands Running

Cell Tools

Tabs

File Edit Run Kernel View

+
# > notebooks
Name -
M nteract
[l fasta-extension.ipynb

[ geojson-extension.ipynb a month ago

[J json-extension.ipynb

[m| katex-extension.ipynb

[ plotly-extension.ipynb

M| vdom-extension.ipynb

[J vega3-extension.ipynb

] fasta-extension.fasta

[] geojson-extension.geojson

{z} json-extension.json

Ji. plotly-extension.plotly.json
vdom-extension.vdom.json

# vega3-extension.vg.json

1 vega3-extension.vl.json

Editor Help

c

Last Modified
a month ago

a month ago

14 minutes ago
a month ago
14 minutes ago
a month ago
a minute ago
a month ago
a month ago
a month ago
a month ago
a month ago
14 minutes ago

14 minutes ago

[l geojson-extens @

B+ X 0O

" » ® C  Markdown~

geojson-extension

GeoJSON(data: dict)

from IPython.display import GeoJSON

GeoJSON( {
"type": "Feature”,
"geometry”: {
"type": "Point",
"goordinates™: [-118.4563712, 34.0163116]

H

GeoJSON(data: dict, url_template=string, layer_options=dict)

GeoJSO0N(data={
"type": "Feature”,
"geometry”: {
"type": "Point",
"poordinates”: [=118.4563712, 34.0163116]
}

Python3 O

}+ url template="https://api.tiles.mapbox.com/v4/{id}/{z}/{x}/{y}.png?access_token=pk.eyJ1Ijoic2Vub3JuZXNOb3IiLCJ}

layer options={
"id": "mapbox.streets”,

"attribution" : '&copy; <a href="https://www.openstreetmap.org/copyright">0OpenStreetMap</a>"

h

GeoJSON (data={
"type": "Feature”,
"geometry”: {
type”:t "Point",
"coordinates": [11.8, =-45.04]



https://github.com/jupyterlab/jupyter-renderers/tree/master/packages/geojson-extension

“Jupyterhub
< ¥R :

JupyterHub no3sonsiet
MCnonb30BaTb BCO MmoLb Jupyter
Notebook gns rpynn
noJsib3oBartenen

‘ Browser \

Y

Configurable HTTP Proxy ]

| Authenticator |

.
e ———

: User Database

 /api/auth

luser/[name]/

Spawner

Notebook

https://jupyterhub.readthedocs.io/en/stable/



https://jupyterhub.readthedocs.io/en/stable/

AyTeHTUPUKaTopL
peanmn3ytoT
aBToOpmM3auuio
nonb3oBaTtenen B Hub
N 3anyck
NoJsIb30BaTENbCKUX
notebook-cepBepoB

AuthO
Bitbucket
GitHub
GitLab
Globus
Google
OpenShift



Native Authenticator

Sign Up

Username:

Password:

Something went wrong. Be sure your password has at least 10 characters and is not too common.

https://native-authenticator.readthedocs.io/en/latest/options.html



https://native-authenticator.readthedocs.io/en/latest/options.html

— Jupyter

Username:

Password:

https://chameleoncloud.readthedocs.io/en/latest/technical/jupyter.html



https://chameleoncloud.readthedocs.io/en/latest/technical/jupyter.html

e 3arycKaeT npouecc

e 3anpalwmBaeTr

Spawner 3anyckaeT CTaTyC npouecca
notebook-cepsep ans
Ka)X[l0ro nosib3oBaTens. e OCTaHaBIMBaET

npoLecc



Spawners

DockerSpawner 3anyckaeTt cepsepa B Docker

KOHTeMHepax

SudoSpawner no3sonseT JupyterHub 3anyckaTbcs He U3

nop root’a, 3anyckas npouecchl 4yepe3 sudo
BatchSpawner 3anyckaeT yaanéHHble cepBepa UCMoJib3ys

batch-cucteMmsl
RemoteSpawner 3anyckaeT yaanéHHble notebook-cepsepa

yepe3s SSH


https://github.com/jupyterhub/dockerspawner
https://github.com/jupyterhub/sudospawner
https://github.com/jupyterhub/batchspawner
https://github.com/zonca/remotespawner

HacTponka KoHUrypaumm

Q #F= Q0 HF= 0 Q0 = Q0 Q =

T'oBopuT BanyckaTek JupyterLab no yMmosiuanmio

.Spawner.default url = '/lab'
.Spawner.cmd = | 'jupyter-labhub’

HasHavaeT ayTeHTHMKaATOP

.JupyterHub.authenticator class = '...'

.NativeAuthenticator.open signup = True

HasHavaeT spawner

.JupyterHub.spawner class = '...'

HobaBnsieT MMeHa agMMHMCTPAaTOPOB

.Authenticator.admin_users = {'adrax'



JupyterHub JupyterLab

e BbibpaThb e Hanwucatb Kernel ans
Authenticator A3blKa

e BbibpaTb Spawner e /lobaBuUTb paclunpeHune

e Hactpoutb CodeMirror ans
KOHMUrypauuto NoACBETKM CMHTAKCUCA

e [locTaBuTb e [lobaBuTb paclumpeHue
paclwinpeHmne ans IRenderMime ans

JupyterLab CBOEro Tuna AaHHbIX



Cnacnbo 3a BHUMaHme!




