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* A web-based shell to an IPython

* A mix of notes, code, html, images, video, ...

* A great tool for debugging, teaching

* Has ability to save, edit and delete notebooks



KaK 310 paboTaeT

* Terminal IPython - REPL = Read-Eval-Print-Loop

* The IPython kernel — computation and
communication with the frontend interfaces, like
the notebook



Terminal IPython

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

(base) MacBook-Pro-Artemiy:github artemiykozyr$ ipython

Python 3.7.3 (default, Mar 27 2019, 16:54:48)

Type 'copyright', 'credits' or 'license' for more information
IPython 7.4.0 -- An enhanced Interactive Python. Type '?' for help.

1 % %

340282366920938463463374607431768211456



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

The IPython Kernel

Terminal
IPython

stdin &
stdout

IPython
Kernel

Messages


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

Exporting notebooks

* HTML, LaTeX, or reStructuredText

NotebookJ

~
Preprocessors
J

:’ >| Exporter

J

J<:

Exported
file

::)Eostprocessora

11


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

 Anaconda / Miniconda
 pip3 install jupyter
 |nstalling Jupyter Notebook
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https://jupyter.readthedocs.io/en/latest/install.html
https://jupyter.readthedocs.io/en/latest/install.html

Notebook Dashboard

00 e < e ®© 0 ©
Z Jupyter

Files Running Clusters
Select items to perform actions on them.
- # File Tree
O data
O dev
& Exploratory Data Analytics.ipynb
& Lights Out.ipynb

& Welcome to Python.ipyno  Running Notebook

localhost

Upload New~ <

Running

a
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New notebook

Name ¥ |

Upload | New »

Notebook:

Python 3 ©

Other:
Text File
Folder

Terminal

—_— et e— ———

Q
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User Interface

— Jupyter Untitled «<=-Notebook name:schangs)

File Edit View Insert Cell Kernel Help Menu bar
+ < A B 4+ ¥ MHRin B C » Code N Toolbar

In [ ]: Code cell
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Notebook Editor

BT 0 o ) 0 s|o

—Ju pyter Welcome to Python (unsaved changes) [
File Edit View Insert Cell Kernel Help Menubar ‘ Python3 O
+ <« @B 4+ v M B C | Markdown + @  CelToobar Toolbar Cell Mode Indicator | Kernel Indicator

Z Jupyter @ rackspace

Welcome to the Temporary Notebook (tmpnb) service!

This Notebook Server was launched just for you. It's a temporary way for you to try out a recent development version of the IPython/Jupyter notebook.

WARNING

Don't rely on this server for anything you want to last - your server will be deleted after 10 minutes of inactivity.

Your server is hosted thanks to Rackspace, on their on-demand bare metal servers, OnMetal.

Cell In Command Mode
Run some Python code!

To run the code below:

1. Click on the cell to select it.
2. Press SHIFT+ENTER on your keyboard or press the play button ( B ) in the toolbar above.

A full tutorial for using the notebook interface is available here.

In [ ]: %matplotlib inline
import pandas as pd

import numpy as np
imnort matnlotlibh
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Jupyter kernels

- Ju pyte I' Untitled Last Checkpoint: 2 minutes ago Autosave Failed!

File Edit View Insert Cell Kernel Help

+ x & 4+ v M B Interrupt =)
| Restart |
Restart & Clear Output
In [ ]: | Restart & Run All
- Reconnect .

Shutdown

Change kernel » Python [conda env:anaconda]
Python [conda root]
Python [default]

R [conda env:anaconda]
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CTpyKTYypa

e code cells
* markdown cells

* raw cells



Markdown

t forms a paragraph.

Add emphasis via **bold** and __bold__, or *italic* and _italic_.

Paragraphs must be separated by an empty line.

* Sometimes we want to include lists.

* Which can be indented.

1. Lists can also be numbered.

2. For ordered lists.

[It is possible to include hyperlinks]Chttps://www.example.com)

Inline code uses single backticks: “foo()", and code blocks use triple backt

LSRN

bar()

AR YR

Or can be indented by 4 spaces:
foo()
And finally, adding images is easy: ![Alt text](https://www.example.com/imag




Magic

In [14]:

out[14]:

In [15]:

$lsmagic

Available line magics:
%alias %alias_magic %autocall %automagic %autosave

Available cell magics:
$%! S$%HTML %%SVG %%bash %%capture %%debug %%file

Automagic is ON,

$quickref

% prefix IS NOT needed for line magics.

$bookmark

gcat

%cd

$%html %%javascript

%c

%%
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A

1

« q

Ipynb file

File Edit View Insert Cell Kernel Help File Edit View Insert Cell Kernel Help Trusted|Python2(SageMath)O P

+ x @@ B 4+ ¥ O C A A+ x & B 4+ ¥ O C A A > EH Code F = FEEE )
v {

"cells": [
{" . . In [4]: print("hi")
'cell type": "code’, import sys; sys.stdout.flush()
"executlo?_count : 4, print 2**100
Tetadata 3"{ sys.stdout.flush()
'collapsed”: false, ~ for i in range(100000):
) scrolled": true print i,
’
"outputs": [ hi - fake
{ 1267650600228229401496703205376
"name : Std??t"’ " WARNING: some intermediate output was truncated.
"EZ;EH?_?ype : 'stream”, WARNING: 2 intermediate output messages were discarded.
"hi - fake\n" 30108 30109 30110 30111 30112 30113 30114 30115 30116 30117 30118
] 30119 30120 30121 30122 30123 30124 30125 30126 30127 30128 30129
}, 30130 30131 30132 30133 30134 30135 30136 30137 30138 30139 30140
{ 30141 30142 30143 30144 30145 30146 30147 30148 30149 30150 30151
"name": "stdout", 30152 30153 30154 30155 30156 30157 30158 30159 30160 30161 30162
"output_type": "stream", 30163 30164 30165 30166 30167 30168 30169 30170 30171 30172 30173
"text": [ 30174 30175 30176 30177 30178 30179 30180 30181 30182 30183 30184
"1267650600228229401496703205376\n 30185 30186 30187 30188 30189 30190 30191 30192 30193 30194 30195
] 30196 30197 30198 30199 30200 30201 30202 30203 30204 30205 30206

1.
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Top-level structure
At the highest level, a Jupyter notebook is a dictionary with a few keys:
e metadata (dict)

e nbformat (int)
e nbformat_minor (int)

o cells (list)
{
"metadata" : {

"signature": "hex-digest", # used for authenticating unsafe outputs on load

"kernel_info": {
# 1if kernel info is defined, its name field is required.
"name" : "the name of the kernel"

I

"language_info": {
# if language _info is defined, its name field is required.
"name" : "the programming language of the kernel",
"version": "the version of the language",
"codemirror_mode": "The name of the codemirror mode to use [optional]"

}

Yo
"nbformat": 4,
"nbformat minor": 0,
"cells" : [
# list of cell dictionaries, see below
1,
}

23



Cell Types

There are a few basic cell types for encapsulating code and text. All cells have the following basic structure:

{

"cell type" : "name",

"metadata" : {},

"source" : "single string or [list, of, strings]",
}

Markdown cells

Markdown cells are used for body-text, and contain markdown, as defined in GitHub-flavored markdown, and implemented in marked.

{
"cell type" : "markdown",
"metadata" : {},
"source" : ["some *markdown*"],
}
Changed in version nbformat: 4.0
Heading cells have been removed, in favor of simple headings in markdown.
Code cells

Code cells are the primary content of Jupyter notebooks. They contain source code in the language of the document’s associated kernel, and a list of
outputs associated with executing that code. They also have an execution_count, which must be an integer or null.

{
"cell type" : "code",
"execution_count": 1, # integer or null
"metadata" : {
"collapsed" : True, # whether the output of the cell is collapsed
"autoscroll": False, # any of true, false or "auto"
Y
"source" : ["some code"],
"outputs": [{
# list of output dicts (described below)
"output_ type": "stream",
.



Code cell outputs

A code cell can have a variety of outputs (stream data or rich mime-type output). These correspond to messages produced as a result of executing
the cell.

All outputs have an output_type field, which is a string defining what type of output it is.

stream output

{
"output_type" : "stream",
"name" : "stdout", # or stderr
"text" : ["multiline stream text"],
}

Changed in version nbformat: 4.0

The keys stream key was changed to name to match the stream message.

display_data

Rich display outputs, as created by display data messages, contain data keyed by mime-type. This is often called a mime-bundle, and shows up in
various locations in the notebook format and message spec. The metadata of these messages may be keyed by mime-type as well.

{
"output_type" : "display data",
"data" : {
"text/plain” : ["multiline text data"],
"image/png": ["base64-encoded-png-data"],
"application/json": {
# JSON data is included as-is
"json": "data",
}
Y
"metadata" : {
"image/png": {
"width": 640,
"height": 480,
}
e



Metadata

Metadata is a place that you can put arbitrary JSONable information about your notebook, cell, or output. Because it is a shared namespace, any
custom metadata should use a sufficiently unique namespace, such as metadata.kaylees md.foo = "bar".

Metadata fields officially defined for Jupyter notebooks are listed here:

Notebook metadata

The following metadata keys are defined at the notebook level:

Key Value Interpretation
kernelspec | dict A kernel specification
signature | str A hashed signature of the notebook

Cell metadata

The following metadata keys are defined at the cell level:

Key Value Interpretation

collapsed | bool Whether the cell’s output container should be collapsed

autoscroll | bool or ‘auto’ | Whether the cell’s output is scrolled, unscrolled, or autoscrolled

deletable | bool If False, prevent deletion of the cell

format ‘mime/type’ The mime-type of a Raw NBConvert Cell

name str A name for the cell. Should be unique

tags list of str A list of string tags on the cell. Commas are not allowed in a tag

Output metadata

The following metadata keys are defined for code cell outputs:

Key Value Interpretation
isolated bool Whether the output should be isolated into an
IFrame

26



icchenoBaHme AaHHbIX

df .head()

year rank company revenue (in millions) profit (in millions)
O 1955 1 General Motors 9823.5 806
1 1955 2 Exxon Mobil 5661.4 584.8
2 1955 3 U.S. Steel 3250.4 195.4
3 1955 4 General Electric 2959.1 212.6

4 1955 5 Esmark 2510.8 19.1



VicchepgoBaHWe AaHHbIX

df .dtypes

year int64
rank int64

company object
revenue float64
profit object
dtype: object




[paduKkm Ha matplotlib

y2 = avgs.revenue
fig, ax = plt.subplots()

plot(x, y2, ax, 'Increase in mean Fortune 500 company revenues from 1955 to

Increase in mean Fortune 500 company revenues from 1955 to 2005

Q
o)

venue (million

Re

1960 1970 1980 1990 2000



Cheat sheets

e Jupyter Notebook 1 Page Overview

e Jupyter Notebook Cheatsheet

e Jupyter Notebook Keyboard Shortcuts
* [IPhyton Notebook Keyboard Shortcuts
* Markdown for Jupyter notebooks cheatsheet

e Conda Cheatsheet
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https://ugoproto.github.io/ugo_py_doc/Jupyter_Notebook_Cheat_Sheet.pdf
http://get.treasuredata.com/rs/714-XIJ-402/images/TD_Jupyter%20Notebook%20Cheatsheet_V1%281%29%20%281%29.pdf
https://ugoproto.github.io/ugo_py_doc/weidadeyue_jupyter-notebook.pdf
https://kapeli.com/cheat_sheets/iPython_Notebook.docset/Contents/Resources/Documents/index
https://www.ibm.com/support/knowledgecenter/en/SSGNPV_1.1.3/dsx/markd-jupyter.html
https://ugoproto.github.io/ugo_py_doc/conda-cheatsheet.pdf

Learning Notebooks

* Notebook Examples

e [IPython Cookbook by Cyrille Rossant

e Google Cloud Datalab samples

e PyCon 2019 Jupyter tutorial

31


https://jupyter-notebook.readthedocs.io/en/latest/examples/Notebook/examples_index.html
https://github.com/ipython-books/cookbook-2nd
https://github.com/googledatalab/notebooks
https://github.com/ipython/ipython-in-depth

[1paKTUKa

e Launch Cloud Datalab



https://codelabs.developers.google.com/codelabs/cpb100-datalab/
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Pepnexkcua

* YTO BaM 3anNOMHKUIOCH BobLue BCero?
* [MponTn onpoc
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