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The Python Programming Language

* YouTube Video from Programming with Mosh
What is Python? Why Python is So Popular?

https://youtu.be/Y8Tko2YC5hA



https://youtu.be/Y8Tko2YC5hA

Introduction

* Python is an interpreted, high-level, general-purpose
programming language.

* Created by Guido van Rossum and first released in 1991.
* Python's design philosophy emphasizes code readability.

* Its language constructs and object-oriented approach aim to
nelp programmers write clear, logical code for small and
arge-scale projects.




Features and Philosophy

* Features
e Batteries Included
* Everything is an Object
* Interactive Shell
e Cross Platform

* Philosophy
e Beautiful is better than ugly
* Explicit is better than implicit
e Simple is better than complex
 Complex is better than complicated
e Readability counts



Python Resources

* Official documentation: https://docs.python.org
e Tutorials: https://www.learnpython.org/

* Python Books

1. A Whirlwind Tour of Python, by Jake VanderPlas,
https://learning.oreilly.com/library/view/a-whirlwind-
tour/9781492037859/ (short)

2. Python for Everybody, by Charles R. Severance,
https://py4e.com/book.php (medium)

3. Fundamentals of Python Programming, by Richard Halterman,
https://freecomputerbooks.com/Fundamentals-of-Python-
Programming-by-Richard-Halterman.html (long)



https://docs.python.org/
https://www.learnpython.org/
https://learning.oreilly.com/library/view/a-whirlwind-tour/9781492037859/
https://py4e.com/book.php
https://freecomputerbooks.com/Fundamentals-of-Python-Programming-by-Richard-Halterman.html
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* Installing from python.org



Installation from python.org

* Install Python 3 from https://www.python.org/downloads/
* The latest version in October 2022 is 3.11.0

* For using TensorFlow, you need a 64-bit Python version, e.g.,
https://www.python.org/ftp/python/3.11.0/python-3.11.0-

amd64.exe

* For TensorFlow 1.6 and newer, your processor must support
AVX (i3, i5, ...). Otherwise use TensorFlow 1.5.



https://www.python.org/downloads/
https://www.python.org/ftp/python/3.11.0/python-3.11.0-amd64.exe

When installing Python, check the “Add to
PATH” option

B3 Python 3.9.0 (64-bit) Setup

Install Python 3.9.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

¥ Install Now
Z Chlsers\Hp\AppData‘\Local\Programs\Python\Python3%

Includes IDLE, pip and decurmentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

Install launcher for all users (recommended)
1 [¥] Add Python 3.9 to PATH Cancel




Installing Python Packages

* From your OS command prompt, check the options of the
package installing system by:
C:\>pip help

* Check the installed packages using:
C:\>pip 1list

* Install needed packages through:

C:\>pip install --upgrade jupyter matplotlib numpy
pandas scipy scikit-learn

10



Executing Python Code

* Starting and using Python | ESRSEUECSAU RS EUED
Python 3.9.0 (t 3.9.8:9cf6752, Oct 5 2020,
Interpreter ython (tags/v c c

Type "help", "copyright", "credits" or "license

>>> X =

>>> print(3 * x)

. i - 15
Creating a Python script file > exit()

# file: test.py PS C:\Users\Hp>
print("Running test.py")

X =5
print("Result is", 3 * x)

PS C:\Users\Hp> python test.py
* Running the script file ML 19205 2

Result is 15
PS C:\Users\Hp>

11
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* IPython and Jupyter Notebook
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IPython

* Interactive Python shell
* |t provides a more useful shell

environment to execute python R ——— 0«
code in REPL (Read Eval Print (base) PS C:\Users\Hp> ipython
Loop). Python 3.8.5 (default, Sep 3 2020, 21:29:08) [MSC v.1916 64
bit (AMD64)]
° |t makes |t more interactive by Type 'copyright', 'credits' or 'license’' for more information

addlng featu res Ilke IPython 7.18.1 -- An enhanced Interactive Python. Type '?' fo
e Syntax highlighting Sl
* Code completion
* ?, %run, %paste, %timeit, %reset

* |IPython also comes with other
tools like Jupyter Notebooks. exit()

(base) PS C:\Users\Hp>

13




Jupyter Notebook

* The Jupyter Notebook is an open-source web application
that allows you to create and share documents that contain
live code, equations, visualizations and narrative text.

* Website: http://jupyter.org/

* Tutorial on Jupyter’s website: https://jupyter-
notebook.readthedocs.io/en/stable/notebook.html

14


http://jupyter.org/
https://jupyter-notebook.readthedocs.io/en/stable/notebook.html

Starting Jupyter Notebook

 To start Jupyter notebooks server from your OS command prompt
enter:

C:\>jupyter notebook
* Then browse to http://localhost:8888/.

- = O x
< ¥
Quit Logouwt
Files Running Clusters
Select items to perform actions on them. Upload || New = || 2
~ | B/ Mame ¥ | Last Modified File
[0 3D Objects 3 months ago
[0 AnacondaProjects 2 years ago
[0 Autodesk 22 days ago
[0 Contacts 3 months ago
[0 Desktop 9 days ago



http://localhost:8888/

Creating Python Notebook

* Click on the New button and select the appropriate Python
version.

= Ju pyter Logout

16



Working with Notebooks

* A notebook contains a list of cells. Each cell can contain executable code or
formatted text.

* To change the notebook name, click on the title bar.

* Type print("Hello world!"™) in the first cell, and click on the play button.
The result is displayed below the cell.

* Check the User Interface Tour from Jupyter’s Help menu.

Jupyter Housing €=——1 Logout
File Edit View Insert Cell Kernel | Python3 O
+ = @A B 4 ¥ M EHB C Code : CellToolbar | iE
o 3

In [1]: print("Hello world!"

Hello world!

| In [ ]:




Outline

* Google Colab
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Google Colab

* Colaboratory is a free Jupyter notebook environment that
requires no setup and runs entirely in the cloud.
With Colaboratory you can write and execute code, save and
share your analyses, and access powerful computing
resources, all for free from your browser.

https://colab.research.google.com/

* Check the introduction in
https://colab.research.google.com/notebooks/intro.ipynb#

19
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Outline

e Anaconda — DS Toolkit
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Anaconda — DS Toolkit

2 Anaconda3 2020.07 (64-bit) Setup

* The recommended toolkit

Advanced Installation Options

° D own I o):) d p ac ka ge S J ANACONDA. Customize how Anaconda integrates with Windows
* Manage environments o
. . Advanced Oplions
¢ Access Pyth on d p pl |Cat|0 ns an d [ ] Add Anaconda3 to my PATH environment variable
h EI p Mot 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 ma
¢ I n Sta I I t h e 64' b |t Ve rS | O n Cause prc:bgllems requiring ymljjm uninsLII and reinstall Anaconda. !
¢ httpS ://WWW. dNacon d d.CO m/p rOd Register Anaconda3 as my default Python 3.8

/' IN/1 This will allow other programs, such as Python Tools for Visual Studio
u Cts N d A d ua I PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically

detect Anaconda as the primary Python 3.8 on the system.

e Tutorial

* https://docs.anaconda.com/navig
ator/tutorials/index.html

Install



https://www.anaconda.com/products/individual
https://docs.anaconda.com/navigator/tutorials/index.html

Conda from the Powershell

B Anaconda Powershell Prompt (anaconda3)

(base) PS C:\Users\Hp> conda update
Collecting package metadata (current_repodata.json): done
Solving environment: done

# All requested packages already installed.

(base) PS C:\Users\Hp> conda

conda 4.9.0

(base) PS C:\Users\Hp> conda info

# conda environments:

#

base * C:\Users\Hp\anaconda3

First_Project C:\Users\Hp\anaconda3\envs\First_Project
ML_env C:\Users\Hp\anaconda3\envs\ML_env

(base) PS C:\Users\Hp> conda activate ML_env
(ML_env) PS C:\Users\Hp> python test.py
Running test.py

Result is 15

(ML_env) PS C:\Users\Hp>

22



Anaconda Navi

gator

¢ Anaconda Mavigator

File Help

A Home
‘ Environments

* Learning

an Community

NUMFOCUS

OPEN CODE = BETTER SCIENCE

Support the 0SS
Community

Documentation

Anaconda Blog

Applications on |

) ANACONDA NAVIGATOR

base (root)

V‘ Channels

I"-*

A

4
Ya.
bl

CMD.exe Prompt

0.1.1
Run a crnd.exe terminal with your current
environment from MNavigator activated

-
Jupyter
L
MNotebook
6.1.4
web-based, interactive computing

notebook envirenment. Edit and run
human-readable docs while describing the

Datalore

Online Data Analysis Tool with smart
coding assistance by JetBrains. Edit and run
wour Python notebooks in the cloud and

share them with your keam.

Powershell Prompt
0.0.1

Run a Powershell terminal with your
current environment From Mavigator

activated

IBM Watson Studio Cloud

IEM Wakson Studio Cloud provides you the

tools to analyze and visualize data, to

cleanze and shape data, ko create and train
machine learning models. Prepare data and

build models, using open source data
science tools or visual modeling.

Ty

PyCharm Professional

2020.2.3
A Full-Fledged IDE by JetBrains for both

scientific and Web Python development.

Supports HTML, J5, and SQL.

JupyterLab
226

An extensible envirenmenk For interactive
and reproducible computing, based on the

Jupyter Mokebook and Architecture.

IPTy

Qt Console
477
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calltips, and more.

Refresh

23
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* Spyder IDE
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Spyder IDE

& Spyder (Python 3.8)

File Edit 5earch Souwrce Run Debug Consoles Projects Tools View Help

O B 5 E @ =2 C

C:\Wsers\Hp\, spyder-py3itemp.py & S 4

3 temp.py =
Man Type

x int

X
1

Yariable explorer Help Plots Files

. i " Consale 1/A

IPython console  History

€2, LSP Python: ready [ conda: base (Python 3.8.5) Line 4, Col 1 ASCII CRLF R

Mem 5%

25
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* PyCharm IDE
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PyCharm IDE

* PyCharm is a powerful Python IDE. Install it from
https://www.jetbrains.com/pycharm/

* Install the free Community version.

e Students can also install the Professional version for free.
You need university email address.

* Read the first two steps of First Steps at
https://www.jetbrains.com/help/pycharm/first-steps.html

27


https://www.jetbrains.com/pycharm/
https://www.jetbrains.com/help/pycharm/first-steps.html

PyCharm Installation

Select

Select this

E PyCharm Setup

e Installation Options
Configure your PyCharm installation

Create Desktop Shortout

a4-bit launcher

pdate context menu

[ ] add "Open Folder as Project”

Create Assodations

[ .py

IUpdate PATH variable (restart needed)

[ ] Add launchers dir to the PATH

28



PyCharm Installation

* Check the following tutorial to learn how to connect
PyCham to an Conda environment:

* https://docs.anaconda.com/anaconda/user-guide/tasks/pycharm/

29
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* Python in Visual Studio
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Visual Studio 2019

1. Start Visual Studio and
select Create a new x
project

Open recent

4 Today
m PythonApplication2.sln 2/6/2020 1:30 PM
ChUsershabandahsource\repos\Pythonfpplication2

4  This month

m TestingForComputersSkills.sln ~ 1/24/2020 7:16 PM

Ch\Usershabandah'sourcelreposh TestingForComputerSkills

4 This month
1/16/2020 8:33 PM

m PythonApplicationl.sln

ChUsershabandah\source\repos\PythonApplication

Get started

él Clone or check out code

Get code from an online repository like GitHub or
Azure DevOps

4')@ Open a project or solution

Open a local Visual Studic project or .sln file

-, Open a local folder

Mavigate and edit code within any folder

Create a new project

Choose a project template with code scaffolding
to get started

Continue without code =

31



Create a new

2. Select the language Python and

Python Application, then click
Next.

project

Recent project templates

Python
= Application Fython
Console App C++

Search for templates (Alt+5) e ol |
Ear a

@n ) All platforms - All project types -

ython Application
A project for creating a command-line application

]

Pyihaon Windows Liruz macos Console

€"""' Web Project
A project for creating a generic Python web project

Pyithaon Windows Liruz macos Web

€"""' Djangeo Web Project

A project for creating an application using the Django web framework, It features
sample pages that use the Twitter Bootstrap framewaork for responsive web design,

Python Windows Liru macos Web

€"""’ Flask Web Project

A project for creating an application using the Flask web framework with the linja
ternplate engine. It features sample pages that use the Twitter Bootstrap framework
for responsive web design.

Back Mext

32



3. Enter a name for

Configure your new project

P}r‘th{:}ﬂ ﬁpplicatiﬂﬂ Pythan Windows Linux macds

Project name

your project then
press Create.

Console

- lication3

_D

Location

ChUsers\abandahsourcelrepos

Solution name

Place sclution and project in the same directory

Back Create

33



4. You can directly enter and run Python code in
the Python Interactive window.

¥oqoo]  Jio)dxg seaeg

File Edit View Project Build Debug Test  Analyze
Extensions  Window  Help

-0 @3- W O - -] Debug - AnyCPU

PythonApplication3.py =

& MNo issues found

|nteractive

t ¥ | Environment: Python 3.7 (64-bit)

Python 3.7 (64-bit) interactive window [PTVS 16.4.
Type %help for a list of commands.
2> 1 4+ 1

2
>33 |

Interactive SN

Tools Searc.. 2 Pyth...ion3 — N e

- pStat~ 5 @il 2 LiveShare &

Solution Explorer
Ge- o-sdE| , -
Search Solution Explorer (Ctrl+;)

1 Solution 'PythonApplication3' (1 of 1 project)
4 [pY] PythonApplication3
b K Python Environments
5-B References
u-B Search Paths
P PythonApplication3.py

Python Envircnments BRGINWGLESYAIEE Team Explorer

Properties * 0 X

4 Addto Source Control = »,

34



5. You can enter your Python program in the
Editor window and execute it by clicking Start.
The output appears in the Output window.

File Edit View  Project Build Debug Test Analyze Tools R Pyth...ion3 _ 0 %

Extensions  Window  Help
. B0 W 9 - <] Debug - AnyCPU vp @ _:2 & LiveShare &

PythonApplication3.py & X

print{"Hello World!™)
=25
print({"Result is", 3 * x) olution 'Pythendpplication3' (1 of 1 project)
o PythonApplication3
¢ [ Python Environments

u-B References

u-B Search Paths

¥ PythonApplication3.py
1M00% - & Mo issues found ] A
4. b d

olution Explorer (Ctrl+;)

¥oqoo]  Jasojdxg 12Aag

ENGUEL RGO IR Solution Explorer EEET =Y l10y
Output
Properties

posult is 15
The thread 'MainThread' (8xl) has exited with code
The program 'python.exe' has exited with code 8 (@

Python 3.7 (ba- =) Interactive Qs

4 Add to Source Control = -l!; 35



6. To install or list packages, select the Python
Environments and Packages (PyPl), then enter
the name of the package in the search box.

File Edit View Project Build Debug Test Analyze Tools e Pyth...ion3 _ 0 W
Extensions  Window  Help
o /@ e W0 - <] Debug - AnyCRU - B oStat~| 50| D5 & LiveShare &7

PythonApplication3.py + Python Environments
"I Add Envirenment...

import numpy as np Python 3.7 (64-bit)
. on 3. -bi
print{np.sum{[1,2,3])) Python Software Foundation

1210|dx3 samag

Xoqoo|

& Mo issues found

Output
Properties
= PythonApplication3 Project Properties
The thread 'MainThread' (8xl) ha.|s EKi‘i.:Ed with code :E E'l' |ﬁ'
The program 'python.exe’' has exited with code @ (@ =
B General
Startup file CAUsers\abandah\source\re =

Project File
The name of the file containing build, configuration, and other

Python 3.7 (64-bit) Interactive [alliah: information about the project.

7 Ready 4 Add to Source Control = r,
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* Homework
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Homework 1 - Toolkits

Read all tutorials suggested in this presentation.
Install Anaconda.

Open Anaconda prompt and update it.

From Anaconda prompt, execute a Python script file.

From Anaconda Navigator, launch Jupyter Notebook and
experiment with entering and executing code and text cells.

Create a new Conda environment and install in it the package
numpy.

Install PyCharm and create a new project that uses the created
Conda environment and execute the following code:
import numpy as np

a= np.random.random(10)
print(a)

N O UnhWNR
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Summary

* The Python Programming Language
* Installing from python.org

* IPython and Jupyter Notebook

* Google Colab

* Anaconda — DS Toolkit

* Spyder IDE

* PyCharm IDE

* Python in Visual Studio

* Homework




