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How to Use This Book

Who This Book Is For

This book is for the reader who has never used this
particular technology or software application. It is

© Icons and Buttons
Icons and buttons show you exactly what you need to
click to perform a step.

also for readers who want to expand their knowledge. 0 Tips

The Conventions in This Book

@ Steps

This book uses a step-by-step format to guide you

easily through each task. Numbered steps are

actions you must do; bulleted steps clarify a point,
step, or optional feature; and indented steps give

you the result.

© Notes

Notes give additional information — special

conditions that may occur during an operation, a

Tips offer additional information, including warnings
and shortcuts.

Q Bold

Bold type shows command names, options, and text
or numbers you must type.

@ 1talics

Italic type introduces and defines a new term.

situation that you want to avoid, or a cross-reference

to a related area of the book.

Add Comments to Your Code

running without removing them from the script.

Add Comments to Your Code ‘

dding comments to your code can help you develop functional code more quickly and can help

others understand, maintain, and extend your code. While writing code, add comments freely
describing the code’s tasks and your current approach. Revise the comments as you progress and
change your code. Once the code is working, clean up the comments, removing any development-

related comments and adding any further explanation that is needed or might be helpful.
You can also use the comment character, #, to comment autl@ to prevent them from

Open Visual Studio Code, create a new script, T
and save it under a name of your choice. .

@ Type the following statement, which creates a
comment, and then press (F0J:

# prompt the user for their name

© Visual Studio Code displays the comment text in
green to make it easy to see in your scripts.
© Type the following statement, which creates a
variable named u and assigns to it the result of
the input () function, prompting the user for
their name. Press

u = input("Type your name: ")

@ Visual Studio Code uncomments line 2.
&Nnte: On the Mac, press 3 +(0.

© Type the following comment, and then
press ET:
# display the name entered

@ Type the following statement, which uses the
princ () function to display a message that
includes the contents of u. Press (7).

print ("You are " + u + ".")
(@ Click Run Python File in Terminal (p@
The Terminal pane opens.
@ Click in the Terminal pane.
© Type a name, and then press (100,
© Python displays the message.

CHAPTER

Writing and Running Your First Python Code

Comment Out a Statement and >
Uncomment It Again
@) Click at the beginning of line 2, and then type

# and a space so the line reads like this:

# u = input("Type your name: ")

@ Visual Studio Code displays the line in green,
because it is now a comment.

@ Click at the end of line 2, and then
press (170
Visual Studio Code creates a new line.

© Type the following statement, which creates a
variable named u and assigns the value Ivy to it.

u = Ivyr

@ still on the same line, type a comment so the [+ — CEE
line reads like this: et + [ S

u = "Ivy" # default name for tes E:
© Click Run Python File in Yerminal{¢ -
@ The message appears, showing the default name. e

@ Click in line 2 and press (70 + .

@ Click in line 3 and press (LD + (.

Visual Studio Code comments out line 3.

Why does Visual Studio Code automatically enter # at the start of a | What happens if I use two #
new line after a comment? characters at the start of a
Visual Studio Code automatically enters the # character when you press comment?

(0770 with the insertion point inside a comment, breaking it to the next The first # character tells Python 4
line. If this happens when the insertion point is apparently at the end of a | the rest of the line is a comment,

comment line, chances are that there is a space to the right of the insertion | so the second # character
point that is causing Visual Studio Code to continue the comment. becomes part of the comment.
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CHAPTER 1

Getting Ready
to Work with
Python

In this chapter, you learn what Python is and get ready to work with it.
You choose the version of Python that suits your needs and then install
that version if your computer does not already have it. You also install and
configure your main tool for working with Python, a powerful code editor/
integrated development environment called Visual Studio Code.

P Welcome to Python.org

€ - C @ pythonorg

Python

e python’ .

About Downloads Documentation Community Success Stories News Events

! Intuitive Interpretation
Calculations are simple with Python, and expression

0.5
syntax is straightforward: the operators +, -, * and

work as expected; parentheses | | can be used for
8
grouping. More about simple math functions in

5. 666666666666667

Python is a programming language that lets you work quickly
and integrate systems more effectively. »> Learn More
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Understanding What Python Is and Does

Python is a programming language that is used both widely and for many different purposes.
Python enables you to write applications that work on many different computing platforms,
including Microsoft Windows, Apple’s macOS, and Linux. Python is especially useful for automating
routine tasks, thus enabling yourself and your colleagues to get more work done in less time.

A Dutch programmer named Guido van Rossum began work on Python in the late 1980s, eventually
releasing the first version as Python 0.9.0 in 1991. Since 2001, Python has been run by a U.S.-based
nonprofit organization called the Python Software Foundation.

Understanding What Python Is

A programming language is a type of computer language that is used to implement algorithms, which are
instructions for performing particular actions — in other words, to make the computer do what the
programmer wants it to do.

Python is a general-purpose programming language rather than a domain-specific programming language.
As you might guess, a general-purpose programming language is a programming language designed for
general programming use rather than for use in a specific area of computing. By contrast, a domain-specific
programming language is a programming language designed for use in a specific area of computing. For
example, Wolfram Mathematica is a programming language designed for symbolic mathematics; it is not
designed for, and is not suitable for, general programming use, so it is domain specific.

Understanding Cross-Platform Programming

Python enables you to write applications that work on many different computing platforms. A computing
platform means the hardware and operating system that together constitute a functional computer.

This book covers three widely used computing platforms:

¢ PC hardware running Microsoft's Windows operating system. This book uses Windows 10 and
Windows 11 for examples.

e Apple Macintosh hardware running Apple’s macOS operating system. This book uses macOS version
12, also known as macOS Monterey, for examples.

e PC hardware running the Linux operating system. Linux comes in many different versions, called
distributions. This book uses the popular Ubuntu distribution for Linux examples.

Python fully supports the Windows, Mac, and Linux platforms, but it also supports many other platforms.
These platforms range from those for personal devices, such as Apple’s i0S operating system and iPhones,
all the way up to “big-iron” platforms for minicomputers and mainframes, such as IBM’s AIX and HP's
HP-UX. Python versions for some platforms come from third-party vendors.
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Understanding Who Uses Python

Many different types of programmers use Python. Here are two examples:

® Web developers use Python to create web services that provide custom information in response to
requests they receive. For example, when you visit a web forum, Python may be generating some or all
parts of the page that the server sends to your browser.

e Scientists, mathematicians, and engineers across many fields use Python to perform data analysis,
because Python provides powerful and convenient tools for processing and applying complex equations

to statistical data.

Know Where You Can Get Python

You can download Python for free from
the Python Software Foundation’s
website, www.python.org. However, you
may not need to download Python,
because it may already be installed on
your computer.

Windows typically does not include
Python; see the section “Install Python
on Windows,” later in this chapter, for
instructions on installing Python.

macOS includes Python 2. See the
section “Install Python on the Mac,”
later in this chapter, for instructions on
seeing which version a Mac contains and
updating Python if necessary.

) Dounload Python [Pythonorg X |

& C @ pythonorg/downloads/ CR Pop-upblocked % & & !

Python

e python . I

About Downloads Documentation Community Success Stories News

Allreleases 7
Download Download for Windows
Source code
Python 3.9.6
Download Pythc Widows A

Note that Python 3.9+ cannot be used on Windows 7 or
mac0Ss earlier.

Not the 0S you are looking for? Python can be used on

many operating systems and environments.

Laoking for Pytho
Othei

| Other Platforms
. View the full list of downloads
o icense

Alternative Implementations

(-]

Events

Active Python Releases

For more information visit the Python Developer's Guide.

Many Linux distributions include one or more versions of Python. As of this writing, more distributions
include Python 2 than include Python 3, but some distributions include both versions; see the following
section, “Choose the Right Version of Python.” See the section “Install Python on Linux If Necessary,” later
in this chapter, for instructions on checking the version and updating if necessary.

To find versions of Python for i0S or iPad0S, open the App Store app on the iPhone or iPad and search for
python. Pythonista is a popular app, but there are plenty of other choices. Similarly, to find versions of
Python for Android, open the Play Store app on your Android device and search for python.
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Choose the Right Version of Python

s of this writing, two major versions of Python are in use: Python 2 and Python 3. Before you

download and install Python on your computer, you should determine which version of Python
will be best for your needs. This will most likely be Python 3, because Python 2 is out of date and
the Python Software Foundation no longer supports it.

This section explains what you need to know about Python 2 and Python 3. It also explains the two
types of Python builds that are available — stable builds and development builds — and advises you
which build type to get.

Understanding Python 2 and Python 3

Two major versions of Python are currently in wide use: Python 2, released in 2000, and Python 3, released
in 2008.

Each version uses a sequence-based numbering scheme for intermediate releases. For example, “Python
2.7.1” means Python 2, the seventh minor version, and the first update to that minor version. Similarly,
“Python 3.10.0” means Python 3, the tenth minor version, and the initial release of that minor version.

The Python Software Foundation officially discontinued, or “sunset,” Python 2 on January 1, 2020.
Sunsetting means that the Python Software Foundation will not develop Python 2 any further, even if
researchers discover serious security issues in it. Because Python 2 has been sunset, the Python Software
Foundation recommends that all users upgrade to Python 3 as soon as possible. The final version of Python
2 was 2.7.18.

With most software, such as business productivity apps or multimedia apps, upgrading to a newer version is
a straightforward and painless procedure: You upgrade to the new version, and everything still works, even
if the user interface has changed and the new version of the app provides extra features.

Python 3 offers compelling new features that Python 2 does not have; even better, Python 3 typically runs
faster than Python 2. However, Python 3 is not fully compatible with Python 2, and some Python 2 code
may not run successfully in Python 3. This is why many companies and organizations still have not upgraded
from Python 2 to Python 3. The more Python 2 code a company or organization has built up, the more time,
effort, and expense it will take to upgrade to Python 3.

Which Version of Python Do You Need?

You almost certainly need Python 3 unless your workplace uses Python 2 and is not migrating to Python 3.
For example, your employer may have developed substantial amounts of Python 2 code that is not fully
compatible with Python 3 and may therefore be sticking with Python 2.
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If you are planning to start developing code from scratch, you should definitely choose Python 3 rather
than Python 2.

You can install both Python 2 and Python 3 alongside each other and use each version when you need it.

macOS and many Linux distributions include Python 2 because they require Python 2 to run some software
packages included with the operating system or distribution. Because of this requirement, you should not
uninstall Python 2, even if you do not need it. Instead, simply leave Python 2 alone, install Python 3, and
use Python 3 for development.

Windows does not need Python 2, so normally, you should install Python 2 on Windows only if you need it.

What Are the Two Build Types of Python?
Python.org makes available two types of builds of Python, stable builds and development builds:

Stable build. A stable build is a build that has been fully tested and approved for distribution.

Development build. A development build is an experimental build used for testing and compatibility.
Development testers provide feedback on changes and new features before they are finalized and added to
stable builds.

You may also see Python builds described as “release candidates.” A release candidate is a near-final
development build made available — usually to a wide audience — for final testing. A release candidate is
stable in theory but not always so in practice.

Which Build Type Should You Get?

You will almost always want to get a stable build of Python rather than a development build. Normally, you
will want to get the latest stable build of Python so that you have access to the latest features. However, if
your company, organization, or school is using an older stable build of Python, it will likely want you to use
that build for compatibility.

When Will Python 4 Be Released?

The Python Software Foundation has not announced a release date for Python 4. In fact, Guido van Rossum
has cast doubt on whether there will ever be Python 4, given how difficult and protracted the move from
Python 2 to Python 3 turned out to be. Instead, the Python Software Foundation is continuing to develop
Python 3.

As of this writing, the current stable version of Python is 3.10.4. Future versions of Python 3 are likely to
use numbering such as 3.11.x, 3.12.x, and so on.




Install Python on Windows

Windows has no version of Python installed by default, so you will need to install Python unless
you have already installed it or an administrator has installed it for you.

You can install Python either by using the Microsoft Store app or by downloading and running the
Python installer from the Python Software Foundation. Microsoft recommends using the Microsoft
Store app, but we recommend downloading the Python installer, because this enables you to make
the latest version of Python available to the Visual Studio Code editor app, which you will meet later
in this chapter.

Download and Install Python on PE——— o B "
WindOWS < C & pythonorg 1 T R &
Python

0 Open a browser window and go to the
Python Software Foundation website, - pgthOﬂ o BRI -
www.python.org.
About  Downloads 2 ientation Community  SuccessStories  News  Events
e Hold the pointer over Downloads. Aieteases _—
Download for Windows
. Source code
@ A pop-up window appears. wmm@ brensos
Note that Python 3.9+ cannot be used on Windows 7 or
© The web page selects the Windows tab, vk v
. . Other Platforms. T eRR
because it detects your computer is e I ki e
running Windows. e e o
e CI.]Ck the Python bUttOl'] under the Python i;.a prog{'amming lang‘uageAtAh‘at lets you work quickly
. . and integrate systems more effectively. »> Learn More
Download for Windows heading.

This button shows the Python version,
such as Python 3.10.0 in the example.

The browser downloads the file.

Python

e python’ .

e Open the downloaded file from the About  Downloads  Documentation ~ Community  SuccessStories  News  Events
browser. For example, in Chrome, click
Actions (.~ changes to %) to open the
pop-up menu, and then click Open to
open the file.

Note: In Microsoft Edge, click Downloads () . >
to display the Downloads panel, locate the
Python file you downloaded, and then click
Open file beneath its name.

ng language that lets you work quickly

% python-3.100-sm..exe | ™ 4 Showall | X

8


http://www.python.org

The Python Setup Wizard opens and
displays the Install Python screen.

Select Install launcher for all users
to install the Python launcher for all users
of this computer. This is usually helpful.

Note: If an earlier version of Python is
installed on the PC, the Upgrade Now button
appears. See the subsection “Upgrade Python
on Windows,” later in this section.

G Select Add Python to PATH (@) to add
the location of the Python executable file
to your Windows PATH statement. Doing
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5 Python 3.10.0 (64-bit) Setup

(@) J

A

python

for

windows

B Install launcher for all users (recommended)@

Install Python 3.10.0 (64-bit)

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

% Install Now
ChUsers\guy'\AppData\Local\Pregrams\Python'\Pythen31 00

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation 0
Choose location and features

Add Python 3.10 to PATH Cancel

so enables Windows to find Python and is ~ [# Pthon 2100 (6+bit Setup - X
usually helpful. Optional Features
@ You can click Install Now to install 8 Doaumentation
. Installs the Python documentation file,
Python and all its components for 8o
yourself, not fOI' Other users. P Installs pip, which can download and install other Python packages.
. . . O tel/tk and IDLE
o C|.1Ck Custom]ze 1nstallat10n. Installs tkinter and the |DLE development environment.
. B Python test suite
The Optlonal' Features screen appears’ Installs the standard library test suite.
e DeselECt the CheCk bOX for any feature .F:I':‘:,‘ta:l::::gl:b:?r:;fl‘ :;Sjr::z?ir:a;::a::jir to start Python.
you do not want to install. For example, pgthon
deselect tcl/tk and IDLE (7)) if you do ; dfm
not want to install the IDLE development | W/NCOWS = M —
environment.
© Click Next.
TIP
Which apps does the Python installation include?
The Python installation installs an app called Python — for example, Python 3.10 — and an app called
IDLE, an integrated development environment for Python. The IDLE app’s name includes the version of
Python, such as IDLE (Python 3.10).
You can use the IDLE integrated development environment to create and test Python code, but we
recommend you use Visual Studio Code instead, because it provides more features and is widely used. See
the section “Download and Install Visual Studio Code,” later in this chapter, for information on getting
Visual Studio Code.
continued >




Install Python on Windows (continued)

hen installing Python, you can choose to install the Python launcher component for just

yourself or for all users. Separately, you can choose to install the main Python app and other
components either for just yourself or for all users of your computer. You can also add the Python
program location to your Windows PATH, which enables Windows to find Python without you having

to specify the path explicitly.

After installing Python, you can update it to the latest version by downloading the latest installer

from the Python Software Foundation website, running the installer, and clicking Upgrade.

Install Python on Windows (continued)

Download and Install Python
on Windows (continued)

The Advanced Options screen
appears.

Note: By default, the Python Setup
Wizard installs Python and the
components you choose only for you,
not for all users of your computer.

() The default install location is
within the AppData folder in your
user account. This location is
available only to you.

Click Install for all users

(C) changes to @).

(@ The install location changes to a
Python folder within your
computer’s Program Files folder.
This location is available to all
users.

( You can click Browse and select a
different install location if
necessary. Normally, the default
location works well.

) Click Install.
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tp Python 3.10.0 (64-bit) Setup — *
J Advanced Options
. Install for all users
@ Associate files with Python (requires the py launcher)
@ Create shortcuts for installed applications
B Add Python to environment variables
B Precompile standard library
0 Download debugging symbols
[0 Download debug binaries (requires VS 2017 or later)
Customize install location
C:\Users\g uy\AppData\LocaIA\Programs\Py'thon\Python3 10 Browse
pgthOﬂ You will require write permiﬁs for the selected location.
for
Windows Back % instal Cancel
3 Python 3.10.0 (64-bit) Setup — ®

Advanced Options

@ Install for all users

B Associate files with Python (requires the py launcher)
B Create shortcuts for installed applications

@ Add Python to environment variables

8 Precompile standard library

[0 Download debugging symbols

[ Download debug binaries (requires VS 2017 or later)

Customize install location

& CA\Program Files\Python310

Browse a

@fv’lns‘cal\

Back

Cancel




Note: If the User Account Control dialog box
opens, prompting you to decide whether to
allow the Python Setup Wizard to make
changes to your computer, click Yes.

The Python Setup Wizard installs the
components you chose.

The Setup Was Successful screen appears.

@ If you want to disable the path length
limit, click Disable path length limit, and
then click Yes in the User Account Control
dialog box that appears.

(® Click Close.
The Python Setup Wizard closes.

Upgrade Python on Windows

0 Follow steps 1 to 4 in the previous
subsection to download the Windows
installer for the latest version of Python
from the Python Software Foundation
website, www.python.org, and open the
installer file.

The Python Setup Wizard screen appears.

© Click Upgrade Now to upgrade Python but
retain all your settings.
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% Python 3.10.0 (64-bit) Setup — *

-
A

python

for

windows

Setup was successful

Mew to Python? Start with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using

Python on Windows.

% Disable path length Iimitﬁ
Changes your machine configuration to-allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

& Close

5 Python 3.9.7 (64-bit) Setup - bs

}- Upgrade to Python 3.9.7 (64-bit)
’ Select Upgrade Now to keep your current settings, or choose Customize to

enable or disable features.
python

for

windows

© Upgrade Now

C:\Program Files\Python38\, e

Replaces your existing installation without changing settings.
Select Customize to review current options.

— Customize installation
Choose location and features

O If you want to change your settings, click Customize installation, and then make your choices on the
Options screen and the Advanced Options screen.

TIP

the path length limit.

What is the path length limit, and should I disable it?

The Windows path is a text variable that tells Windows where to find important items. For example,
PATH=C:\Windows;C:\Program Files tells Windows where to find the Windows folder and the Program
Files folder. Selecting Add Python to PATH (@) adds Python’s folder to the path, so Windows can find
Python without you having to specify the folder.

The PATH variable has a length limit of 260 characters for backward compatibility with older versions of

Windows. However, this limit may cause errors when compiling and running Python code that uses long
paths. Normally, you should click Disable path length limit on the Setup Was Successful screen to disable
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Install Python on the Mac

hether it has an Intel CPU or an Apple Silicon CPU, your Mac almost certainly has a version of
Python installed — but it is most likely to have only Python 2. If so, you will want to install
Python 3, probably the latest stable version of it.

In this section, you use the Terminal app in macOS to check whether Python is installed and, if so,
which version. Then, if needed, you can download and install a newer version of Python.

Install Python on the Mac

Check Which Version of Python Is
Installed on Your Mac

0 Click Launchpad (::).

Launchpad opens.

0 Start typing terminal.

Launchpad narrows the selection to the
apps that include what you have typed.

€@ Click Terminal (@).

A Terminal window opens.

L0728 ° 060G

‘ Install Command Line Developer Tools

@ Type python3 and press (. LA
Note: If Terminal displays the version of Last Login: Fri Apr 16 18=11¢45ﬁtvs9%

(8 maria — -zsh — 80x24

maria@PMarias-Mac ~ % python3

Python, as shown in the final screen of this [xcode-select: note: no developer ®bols were found at '/Applications/Xcode.app',
requesting install. Choose an option in the dialog to download the command line

section, go to step 8. Python 3 is already  |developer tools.
. maria@Marias-Mac ~ % [|
installed on your Mac.

O A dialog box opens, prompting you to

The “python3” the line
'inStau_ the Command-ljne developer @ de'velupenaals Would you Ilketo install the tools
tools I kl\k dwm\ ad and install the command line
© Click Install.

The Downloading Software dialog box
opens, showing a progress readout. Downloading software

@ About 20 seconds remaining

Stop

12
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When the installation completes, a & install Command Line Developer Taols &
The Software Was Installed dialog box |~ ©© 88 marla — -2sh — 2024
Last login: Fri Apr 16 18:11:45 on ttyseea E
opens. maria@Marias-Mac ~ % python3 ]
xcode-select: note: no developer tools were found at '/Applications/Xcode.app',
: requesting install. Choose an option in the dialog to download the command line
G Cth Done' developer tools.

maria@Marias-Mac ~ % [|

! The software was installed.

The d]alog box closes. ® Torminal Shell Edit View Window Help =
. . [ XN ] " maria — Python — 80x24
The Terminal window becomes Last login: Fri Apr 16 18:11:45 on ttys@e@
. . maria@Marias-Mac ~ % python3 I
aCt]Ve aga1n- xcode-select: note: no developer tools were found at '/Applications/Xcode.app',
requesting install. Choose an option in the dialog to download the command line
developer tools.
o Type pyth0n3 and press m' maria@Marias-Mac ~ % pythonaﬂ ]
&Pythun 3.8.2 (default, Dec 21 2 , 15:06:04)
oThe version of Python appears. [Clang 12.6.8 (clang-1200.0.32.29)] on darwin
Typel"help", "copyright", "credits" or "license" for more information.
55>

© Type quit() or press [+,
The Python app quits.
© Press O+

The Terminal app quits, and the
Terminal window closes.

How can I update the version of Python on my Mac?

The easiest way to update the version of Python on your Mac is to download the latest Python installer file
for macOS from the Python Software Foundation website, www.python.org; run the installer; and click
Upgrade Now.

On a Mac that you administer yourself, another option is to install the Homebrew package manager, which

you can download for free from the Homebrew website, https://brew.sh. After installing Homebrew, you can
quickly update Python by opening the Terminal app and running the appropriate command.
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Install Python on Linux If Necessary

any Linux distributions include a version of Python, so you may not need to install Python on
Linux. In this section, you check whether Python is already installed on your Linux box and
install it if it is not. If Python is already installed but is out of date, you update it to the latest

version available for your Linux distribution.

This section uses Ubuntu Linux as the example and provides brief notes on other widely used Linux
distributions. You need to have the permission to run commands as superuser — as the root user —

using the sudo command.

Verify That Python Is Installed on Linux

o Open a Terminal window. For example, on
Ubuntu:

@ Click Show Applications ().
The Activities screen appears.
© Type terminal.
Matching search results appear.

@ Click Terminal (@ or similar).

A Terminal window opens.

e Type python3 and press (=)

() If Terminal displays details of the Python
version, such as Python 3.9.5, Python is
installed.

@ You can quit Python by typing quit() and
pressing (Z101). Alternatively, press (Z1)+(2).

Note: If you see a message saying that Python was
not found, you need to install Python. In the
Terminal window, type sudo apt install python3
and press (2. If Terminal prompts you for your
password, type it and press (5. Linux then
downloads and installs Python.

14

" ted@ubuntupi: ~

ted@UbuntuPiz~$ python3]]

mn ted @Ubuntupi: ~

ted@UbuntuPiz~§ python3
iPython 3.9.5 (default, May 11 2021, 08:20:37)
[GCC 10.3.0] on Linux

qu’

Type "help”, "copyright”, "credits” or "license” for more information
>>> quit()|
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Update Python on Linux

o Open a Terminal window. For example,
on Ubuntu, click Show Applications
(g), type terminal, and then Cljck 1 http://us.archive.ubuntu.com/ubuntu focal InRelease
. Hlt:2 httpf[{se(urtty.uhuntu.com/uhuntu focal-security InRelease
Terminal (@). LEL2 Webpey fom: archive. buntu- comfdimen focat-backports Tnfctesse

Reading package lists... Done
Building dependency tree

e Type the sudo apt update i e iR va,,imgradamv to sse then.
parallels@vubuntu:~§ sudo apt upgrade]
command and press (Z1C].

Linux prompts you for your password.

e Type your password and press [Z15.

Linux downloads the latest list of
software packages available.

parallels@vubuntu: ~

paraucls@wbuntu:ns sudo apt update
B sudc] passuord for parallels:
&

(@ Terminal displays information about
available upgrades.

0 Type the sudo apt upgrade
command and press (Z03. |~ parallels@vubuntu: - al=| - o0 ©

Installing new version of config file fetc/cron.weekly/update-notifier-common ..

Note: If Terminal displays information about [ icing up update-nottfier (3.152.30.9) ...

g 3 s setting up update-manager (1:20.04.10.7) ...
the amount of add]t]onal‘ d]Sk space that will Processing triggers for systemd (245.4-4ubuntu3.i1) ...

be used and prompts you to dec-ide Whether Processing triggers for man-db (2.9.1-1) ...

Processing triggers for cracklib-runtime (2.9.6-3.2) ...

to continue, type y and press :]_ Processing triggers for plymouth-theme-ubuntu-text (©.9.491t20200323-0ubuntu6.2)
. . uﬁt.:la.lte—i.nitramfs: deferring update (trigger activated)
Lmux downloads and 'InStauS the Processing triggers for dbus (1.12.16-2ubuntu2.1) ...
Processing triggers for shared-mime-info (1.15-1) ...
Updates. Processing triggers for install-info (6.7.0.dfsg.2-5) ...

Processing triggers for fontconfig (2.13.1-2ubuntu3) ...

. . Processing triggers for desktop-file-utils (®.24-1ubuntu3) ...
GWhen the upgrade ﬁn]ShES, the prompt Processing triggers for mime-support (3.64ubuntul) ...

Processing triggers for hicolor-icon-theme (8.17-2) ...
reappears' Processing triggers for gnome-menus (3.36.0-1ubuntul) ...
Processing triggers for libec-bin (2.31-8ubuntu9.2) ...

Processing triggers for initramfs-tools (®.136ubuntu6.6) ...
YOU can then type pyth°n3 and press update-initramfs: Generatﬁ' /boot/initrd.img-5.11.8-34-generic

(Z12] to see the Python version that parallelsgvubuntu:-5 [} I
has been installed.

How do I install Python on other Linux distributions?
Generally, you would install Python from your distribution’s application repository.

Here are the commands for other popular distributions:

e Fedora: sudo dnf install python3

e Arch: sudo pacman -S python3

® SUSE: sudo rpm install python3

e (Qther Debian-based distributions: sudo apt install python3
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Learn About Development Tools for Python

ython code consists of plain text with structured layout, so you can create the code in any app
that can output plain text. For example, you can create Python code in the Notepad text editor
on Windows or in the TextEdit text editor on macOS.

But unless you like doing things the hard way, you will be better off using an app that is designed
for creating code and that provides features to help you create code that is both correct and
correctly formatted. This app can be either a code editor or an integrated development environment,
IDE for short.

What IS d COde Editor? . Ch\Users\Guy'\Dropbox\ TYV_Python\Code\Fahrenheit1. py, lime Text - O X
A Code editor .is an app that File Edit Selection Find 4@ Gote  Teols Projed@erences Help
.is designed and bu'”.t tO OPEN FILES Assessment] X | Integers 1.py X Fahrenheitlpy x | Background Ops x + ¥
s * Assessment] ef degreesFToC(fahrenheit): -t
make the Wnt]ng of * Integers_1.py 2 |d : celsius = fahrenheit - 32
programming code easier, % Fahrenheit1.py 3 celsius - celsius * 5
faster, and more efficient  Backgraund.Oes . celsius - cetsius /0
’ . 5
While you can write code . T oot cotsius))
. . % ahrenheit, celsius
using any text editor or word
ef main():
processor, these apps fio not ? : et Tol (51
provide the programming- 11 degreesFToC (22)
specific features that a - degreesFToC(212)
code editor gives you. 14 main()
A code editor typically
includes features such as
the following:
e Syntax evaluation and
I Line 1, Column 1 Spaces: 4 Python

highlighting. As you
program, the editor de-
termines the code’s different elements and highlights them in different colors and font styles (A) to help
you identify them visually.

e Automatic completion of code. When you start typing a keyword or another known element, the code
editor displays suggestions for completing it. By accepting these suggestions, you can work faster.

e Multifile interface. Whereas most word processors keep each document in a separate window, many
code editors use a tabbed interface (B) that enables you to open multiple files in the same window and
switch quickly from one file to another by clicking the appropriate tab. Many text editors likewise use a
tabbed interface.

¢ Line numbers. The code editor automatically displays line numbers (C) so that you can easily navigate
through your code.
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What Is an Integrated
Development
Environment?

An integrated development
environment, or IDE, is an
application designed for
developing code. The
development environment is
integrated because you can
both write the code in the
environment and run the
code to make sure it works
correctly.

An IDE typically provides
similar features to those in

a code editor, such as syntax
evaluation and highlighting,
automatic code completion,

and the ability to switch easily among multiple files. To these features the IDE adds tools for testing and

debugging your code.

For example, the figure shows the PyCharm IDE. In the upper-left corner is the Project pane (D), which
enables you to navigate among the files in your current project; gives you access to external libraries,
repositories containing code you can add; and provides a scratch window for quick work and notes, and
consoles for running code outside the IDE. In the upper-right corner is the Code pane (E), where you write
your code. And across the bottom is the Run window (F), in which the output from your running code

appears.

B File Edit View MNavigate Code Refactor Run Tools VCS Window Help

fileProcessor - (" testing.py 2~

~ [ fileProcessor C:\Users\Guy\PycharmP 1
> I venv library root

[ main.py

{2 testing.py
> 1l External Libraries

7 Scratches and Consoles

Run: @ testing -

&
#

Bu Structure

* Favorites

- IZTODO @ Problems 3 Debug

]

Project =

Iyl o« =

m g

fileProcessor - testing.py - O X
Jdesingy | G HE G B Q & P
D= = & — [k manpy {7 testing.py

# this is o script for trying out code 2 A v
# that will then be potched into main.py

def main():
str_file = input(“"Enter the file parameter: ")

print(str_file) 0

main()

main()

o —
C:\Users\Buy\PycharmProjects\fileProcessor\venv\Scripts\python.exe C:/Users/Guy/PycharmProjects
Enter the file parameter: post—indusrrg{

0

& Python Console Q) Event Log
240 CRLF UTF-8 4spaces Python 3.9 (fileProcessor) ‘I

4 Terminal ¥ Python Packages

Should I Use a Code Editor, an IDE, or Both?

Which coding tools you use for Python is very much a personal preference. That said, you will almost
certainly want to use an IDE for debugging your Python code. The question then becomes whether you want
to use a code editor as well as an IDE.

You may want to use both a code editor and an IDE for different aspects of your work developing code in
Python. Experiment with different tools to discover which tool or combination of tools works best for you.

continued >
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Learn About Development Tools for Python (continued)

hen it comes to development tools for Python, there are a lot of choices. Many Python-capable

code editors and IDEs are available, offering various combinations of features likely to appeal
to different developers. Most of these code editors and IDEs work for multiple — or many —
programming languages, but you can find IDEs built to work only with Python.

This section introduces you to some of the code editors and IDEs you may want to explore, including
Visual Studio Code, the coding tool we recommend you use for working with Python.

Which IDEs Can I Use for Creating
Python Code?

You can use a bewildering variety of IDEs for creating
Python code. Some IDEs are designed for use only with
Python, whereas other IDEs are designed for use with
various programming languages. Some IDEs are much
fuller featured than others and provide more help as you
work. Extra help may be welcome while you are starting
to use Python but may become annoying as you gain more

v/ Dropbox/ TYV_Pychan/Code/ Bre

J¥TnonyCode) Pre-Production

experience.
Here are three examples of IDEs for Python: A e
e IDLE. IDLE is a minimalist IDE that is included in the Tk Thonny - C:\Users\Guy\Dropbox\TyV_Python\Code\integers_T1py @ .. — O X
File Edit Viewm Run Tools Help
Python packages you can (.10wnload from the Python s ok =
Software Foundation website, www.python.org. IDLE, S—_——
shown in the figure, uses multiple separate windows R e

2 strN2 = input("Enter another integer: ")
3 intNl = int(strNl)

4 intN2 = int(strN2)
©
7

for the Editor (G), the Shell (H), and features such as
Debug Control (I) rather than displaying multiple panes
inside a single window.

e PyCharm. PyCharm (www.jetbrains.com/pycharm) is a Shet
full-featured IDE that comes in two editions. Normally, >>>
you would want the Community Edition, which is free

S intTotal = intNl + intN2
& strTotal = str(intTotal)
print (strN1 + "4+" + strN2 + "=" + strTotal)

>»> %Run Integer

and works only with Python. The other edition, Profes- EUN I — 125
sional, is a paid version that has a free trial and works ST ngrher dnregers 299
with HTML, JavaScript, and SQL, as well as Python. >>>

e Thonny. Thonny (https://thonny.org) is a lightweight
IDE designed to help beginners come to grips with
Python coding. Thonny offers three modes for different levels of experience: Simple Mode for beginners,
Regular Mode for those who need greater control, and Expert Mode for advanced users. The accompany-
ing figure shows Regular Mode.

Python 3.7.8
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Wh'ich Code Editors Can I Use for @ Fahrenheit!.py — C:\Users\Guy!Dropbox\TYV_Python\Code — Atom - [m] X
Python? E—

You have a wide choice of code editors
suitable for programming Python. Here
are three examples of code editors well
worth your consideration:

e Sublime Text. Sublime Text, shown
in the “What Is a Code Editor?” sub-
section earlier in this section, is a
powerful text editor with a minimal-
ist interface that provides as much
space as possible for displaying your
code files. Sublime Text supports
more than 40 other programming
languages as well as Python. You
can download an evaluation version
of the app from the Sublime Text website, www.sublimetext.com; the app then costs $99 for a 3-year
subscription.

e Atom. Atom, shown on this page, is a highly customizable code editor that makes working with multiple
files easy. As of this writing, Atom seems to place greater demands on the computer running it than the
other code editors listed here; as a result, Atom tends to run more slowly. Atom is free to download from
the Atom website, https://atom.io.

e Visual Studio Code. Visual Studio Code is a powerful code editor developed by Microsoft. It is separate
from Microsoft’s Visual Studio IDE and runs on Windows, mac0S, and Linux. See the following section for
more information.

Which Code Editor or IDE Does This Book Recommend for Python?

This book recommends that you use Visual Studio Code as your main coding tool for working with Python, at
least while using this book. Visual Studio Code is free, provides powerful coding features, and is widely used
for various programming languages from C+ + and C# to PHP and PowerShell.

While Visual Studio Code is generally described as a code editor, it also provides full-scale debugging
features, so it is effectively also an IDE.

The following section, “Download and Install Visual Studio Code,” shows you how to get the app on your
Windows PC, Mac, or Linux box. Subsequent sections show you how to set Visual Studio Code’s look by
applying a theme, install Python-related extensions to provide extra functionality, and configure some
essential settings.
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Download and Install Visual Studio Code

I

n this section, you download and install the Visual Studio Code app. Visual Studio Code is the
code editor and IDE we recommend you use for creating Python code. Visual Studio Code runs

on Windows, macQS, and Linux; this section shows Windows and provides notes and tips on the

differences in macOS and Linux.

On Windows, you can add an Open with Code command to the context menus for files and for
directories. This command enables you to easily open a file or a folder in Visual Studio Code from File

Explorer, which is usually helpful.

\ Download and Install Visual Studio Code

o Open your web browser and go to https://
code.visualstudio.com.

The home page of the Visual Studio Code
website appears.

e Click the Download link for your computer’s
operating system.

(@ The Download button shows the operating
system your computer is using.

(@ To download Visual Studio Code for another
operating system, click the drop-down arrow
(&), and then click Download () in the
Stable column for the operating system.

The Documentation for Visual Studio Code
screen appears, and the download starts.

Launch the Setup Wizard. For example, in the
Chrome browser, click ~ (~ changes to ),
and then click Open on the pop-up menu.

The Setup Wizard's License Agreement screen
appears.

0 Read the license agreement.

If you want to continue, click I accept the
agreement (O changes to @)).

@ click Next.

Code editing.
Redefined.
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0 Click Next on the Select Destination Location screen.

e Click Next on the Select Start Menu Folder screen.
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The Select Additional Tasks screen appears.

© select Create a desktop icon (@) if you want a Visual
Studio Code icon on your desktop.

@ Select Add “Open with Code” action to Windows
Explorer file context menu (@), as needed.

Select Add “Open with Code” action to Windows
Explorer directory context menu (@), as needed.

@ Select Register Code as an editor for supported file
types (@) to associate Visual Studio Code with the file
types it supports.

@ Select Add to PATH (8) to add Visual Studio Code to your
Windows path. This helps Windows locate Visual Studio Code.

(D Click Next.
The Ready to Install screen appears.

@ Verify that the summary shows the choices you intended to
make.

@ If you need to make changes, click Back until you reach the
appropriate screen.

(D Click Install.
The Setup Wizard installs Visual Studio Code.

The Completing the Visual Studio Code Setup Wizard screen
appears.

Note: If you want to use Visual Studio Code immediately, select
Launch Visual Studio Code (@) on the Completing the Visual
Studio Code Setup Wizard screen.

@a Add "Open with Code" action to Windows Explorer file context menu
() Add "Open with Code™ action to Windows Explorer

3 Setup - Microsoft Visual Studio Code (User) - X
select Additional Tasks
Which additional tasks shouid be performed?

Select the additional tasks you would ke Setup to perform whie instaling Visual Studio Code, then dick
Next.

Additional kens:

O crestes ue*m.zmo

Other:

directon mmenu@
1B Register Code as an editor for supported file Ws@

i Add to PATH (requires shell restart)
<Back ﬂ.ﬂm: 14 el

3 Setup - Microsoft Visual Studio Code (User) - X

Destination location: a
c ¥ i VS Code

Ready to Install
Setup is now ready to begin instaling Visual Studio Code on your computer.

Click Install to continue with the installation, or cick Back if you want to review or change any settings.

Start Menu folder:
Visual Studio Code

‘Additional tasks:
Other:

Register Code as an editor for supported fie types
Add to PATH (requires shel restart)

v
< »

- B

®) Click Finish.
The Setup Wizard closes.
Visual Studio Code opens.

You can now configure Visual Studio
Code, as explained in the section
“Configure Visual Studio Code for Working
with Python,” later in this chapter.

How do I install Visual Studio Code on mac0S?
Download the latest Mac Universal Stable Build from
https://code.visualstudio.com. Double-click the
downloaded zip file to extract its contents, the Visual
Studio Code app. Drag this app to the Applications
folder. You can then delete the downloaded zip file.

How do I install Visual Studio Code on Linux?
Go to https://code.visualstudio.com and download
the appropriate installer package for your
distribution — for example, the Debian installer
package or the Red Hat Package Manager installer
package. Open the file and follow the prompts.
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Get Started with Visual Studio Code and

Apply a Theme

he first time you run Visual Studio Code, the app displays the Get Started with Visual Studio

Code screen, which walks you through some initial configuration steps. You can return to the Get
Started with Visual Studio Code screen later if you like; alternatively, you can use the app’s other
means of accessing its settings to configure the app to work the way you prefer.

The first change you will likely want to make is to the theme, which controls the overall look of
Visual Studio Code. The app includes various dark themes and various light themes; third-party

themes are also available.

Get Started with Visual Studio Code and Apply a Theme

Launch Visual Studio Code

0 Launch Visual Studio Code in one of
the standard ways for your computer’s
operating system.

For example, on Windows, click Start
(EH) to open the Start menu, and then
click Visual Studio Code ().

(@ The Get Started with Visual Studio Code
screen appears.

The list on the left contains headings for
several initial configuration steps.

Q Click Choose the look you want.
(© Controls under the heading section appear.
O A preview appears.
e Click Browse Color Themes.
The Theme drop-down list opens.
() The highlight shows the current theme.

( The Light Themes section at the top
contains themes based on light colors.

(@ The Dark Themes section contains themes
based on dark colors.

0 Press () or () to move the highlight to
the theme you want to preview.

22

FOoOmME®O M@ @V




CHAPTER

Getting Ready to Work with Python 1

Visual Studio Code displays a
preview of the theme.

e Click the theme you want to apply.

Note: You can also press (512 to
apply the currently selected theme.

%] File Edit Selection View Go Run Terminal Help

) Get Started X

< Get Started

Get Started - Visual Studic Code.

Salect Celor Theme (Up/Dowgdeys to Preview) ==

Light (Visual Studio)

Light+ (default light)

Quiet Light

g Ge Solarized Light
Disc Abyss

VS ¢ Dark (Visual Studio)
Dark+ (default dark)
Kimbie Dark

© Choo

Monokai
Theri Monckai Dimmed
Yours geg
simpl

Solarized Dark

Browse Color Themes

Tip: Use keyboard shortcut (Ctrl+K Ctrl+T)

light themes

dark themes

O Sync to and from ather devices

High Contrast
O One shortcut to access everything

See More Themes...
() Rich support for all your languages

) Open up your code

~ Mark Done

Mext Section +

The Get Started screen appears
fully again.

e Click the next heading whose
settings you want to explore.

(© The settings for the heading
appear, and you can work with
them.

() When you finish working through
the list, you can click Mark Done
(+) to tell Visual Studio Code you
finish using this list.

%] File Edit Selection View Go Run Terminal Help

Keep your essential VS Code =
customizations backed up and updated R —
across all your devices. = -

Get Started - Visual Studic Code.

) Get Started X

< Get Started

& Get Started with VS Code
Discover the best customizations to make
VS Code yours.

@ Choose the look you want

O Sync to and from ather devices

Enable Settings Sync

O One shortcut to access everything

O Rich support for all your languages

O Open up your code

&\«/ Mark Done

Next Section =

How do I go back to the Getting Started
screen?
Click Help to open the Help menu, and then
click Getting Started. On the screen that
appears, click Get Started with Visual Studio
Code in the Getting Started list on the right.

Why does Visual Studio Code have so many dark
themes?

Dark-hued themes tend to be easier on the eye, especially
when you are coding for a long time in a dimly lit room.
By contrast, this book uses a light-hued theme to increase
readability on both the printed page and the screen.
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Install Visual Studio Code Extensions for Python

isual Studio Code comes with powerful built-in features, but it also enables you to add further

functionality by installing extensions. An extension is an add-on unit of code that you can install
or uninstall separately. Many extensions are available from third-party developers, providing a wide
range of supplementary functionality for Visual Studio Code.

For working with Python, you should install the Python extension, as explained in this section. The
Python extension includes the Pylance server language extension and the Jupiter Notebook Renderers
extension, so you effectively install three extensions in a single move.

o Launch Visual Studio Code in one of the AV F e sweken Ve 0 i e Ve e = ox
. EXTENSIONS v O
ways your computer’s operating system A ——
offers. > msmus _e
. p’ Python Dam ks
For example, on mac0S, click Launchpad e ‘0
(=) to display the Launchpad screen, s el sebuoaing o ot
and then click Visual Studio Code (JH])- o e o s
‘c"z' :\::z::;';\vtebvck support. interactive progr...
Visual Studio Code opens. @ e ot o
. . Pylance DIBEM ¥ 2L
Q Click Extensions (E%). O o e roue o
Prettier - Code formatter D ISHM 15
The Extensions screen appears. ! i o
. . . ((-)) g:csmmapmemmmlse.::rm \:‘? Bl
@ You can click Search Extensions in S
Marketplace and type a search term to \ M
search by name. i " T
However, the Python extension often e o e Ve 5o e oy T e Ve o = =
appears toward the top of the Popular list, v e symon o -
. . Search Extensions in Marketplace
which is sorted by number of downloads, e - Python sese.sestsn
T o Microsoft | @ 44102495 | sk d % (442)
so you may not need to search. g & o " otlSense tanc, Living, Dibugging (ruitreadad, e,
‘!\r lance), Linting, :‘.. @
e CliCk Python- E.E‘ @ gg::lnlelhsansadebugg\ﬂg»;"” : Details  Feature Contributions  Changelog  Extension Pack
The information screen for the Python ( F Eﬁm.mmmm;@: Python extension for Visual Stugio | %
extension appears. © S %
. . . DEtiess A Visual Studio Code extension with rich support for the Python
© You can read detailed information about L T g
the eXtenSion. et Codetomattr 050 ; :::;:::;:u:;:ewmmmgrefadonng,uanableem\me-,test -
. ! CE e INOTE: Support on the web - e.g. github.dev - is limited Resources
e Cl.le Install. ((.)) ;“\%?Emopmem\xa\se.v:rw‘m“ Installed extensions Marketplace
itwicl Repository
. . isual o iCode e o The Python extension will automatically install the Pylance and License
V]Sual Stud-lo Code downloads the Python ' X..m":';”d'“de,'?.g‘:.f::f Jupyter extensions to give you the best experience when working with ore info
. . . L Microsoft m Python files and Jupyter notebooks. However, Pylance is an opf ‘
extension and installs it. O e e o
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@ You can click Disable if you need to
disable the extension temporarily
without uninstalling it.

(© You can click Uninstall if you decide
you want to uninstall the extension.

© click Installed.

The Installed list expands.

@ You can see all the extensions you
have installed.

@ You can click Settings (:3) to
configure settings for an
extension.

@ click Close ().

The pane showing information
about the Python extension
closes.

@ Click Extensions (&5).

The Extensions pane closes.
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®] fila Edit Selection View Go Run Terminal Halp

EXTENSIONS v o
Search Extensions in Marketplace
> INSTALLED 5
- POPULAR 30778
*
«ce), Linting, Debugging (m...
@
#
C/Cs @23 *35

c/C++ IntelliSense, debugging, and code br...

Microsoft

Jupyter

Jupyter notebook support, interactive progr.

Microsoft tnstatles £33
ESLint DIBEM K 45
Intagrates ESLint JavaSeript into VS Code.

Dirk Baeumer =0
Pylance D saams

A performant, feature-rich language server ...
Microsoft alled 33

Prettier - Code formatter 1590 %35
Code formatter using prettier

Pretticr [rster §
Live Server @ 1seM k45

Launch a development local Server with live ...

Ritwick Dey

Visual Studio IntelliCode LITER

Al-assisted development

Microsoft
P -~ @12 %35
> RECOMMENDED o

Extension: Python - Visual Studio Code

Extension: Python X

Pytho N v2021.10.1365161279
Microsoft

D 44102495 | Je k% (442)

IntelliSense (Pylance). Linting, Debugging (multi-threaded, remote). J

@
This extension fllnabled giobally.

"’w

Details ~ Feature Contributions gelog  Extension Pack

Python extension for Visual Studio
Code

A Visual Studio Code extension with rich support for the Python
language (for all actively supported versions of the language: > =3.6),
including features such as IntelliSense (Pylance), linting, debugging,

code navigation, code formatting, refactoring, variable explorer, test

explorer, and more!

NOTE: support on the web -- e.g. github.dev -- is limited,

Installed extensions

The Python extension will automatically install the Pylance and
Jupyter extensions to give you the best experience when worki h
Python files and Jupyter notebooks. However, Pylance is an oou
dependency, meaning the Python extension will remain fully

Runtime Status

Categories
Programming
Languages
Debuggers | | Linters
Formatiers | | Other
Deta Science
Machine Learning
Notebooks
Resources
Marketplace
Repository
License

More Info

Released 1/19/2016,

Python 3.100 64-bit @0 A0 &
%) File Edt Selection View Go Run Temminal Help Extension: Pythan - Visual Studio Code: - o
EXTENSIONS ¥ O Extension: Python X¢ ) =
Search Extensions in Marke
Python v2821.10.1365161279
~ INSTALLED 5

Pylance
A performant, feature-ich language server f...
Microsoft
o, Jupyter Notebook Renderers Details
‘& Renderers for Jupyter Notebooks (with plotl...
™ Microsaft
v POPULAR
4 Python
Intellisense (Pylance), Linting, Debugging (m...
Microsoft
P /s @2 k35
c/c+ IntelliSense, debugging, and code br...
Microsoft
%
ot Jupyter
jueyier Jupyter notebook suppert, interactive progr...
[ - - nstalied {53
ESLint D6 ks
@ Integrates ESLint JavaSeript into VS Code.
Dirk Baeumer
Pylance
A performant, featurerich language server f.
Microsaft Instiza 5
SisoM k35

> RECOMMENDED 0

Python
IntelliSense (Pylance), Linting, Debugging (m
Micrasaft @

Prettier - Code formatter

Microsoft

A

E= E e

This extension is enabled globally.

Feature Contributions  Changelog  Extension P::H

Python extension for Visual Studio
Code

A Visual Studio Code extension with rich support for the Python
language (for all actively supported versions of the language: >=3.6),
including features such as Intellisense (Pylance), linting, debugaing,

code navigation, code formatting, refactoring, variable explorer, test

explorer, and more!

NOTE: support on the web - e.g. github.dev -- is limited.

Installed extensions

The Python extension will automatically install the Pylance and
Jupyter extensions to give you the best experience when working with
Python files and Jupyter notebooks. However, Pylance is an opt
dependancy, meaning the Python extension will remain fully
functional if it ails to be installed. You can also uninstal it at the

D 44102681 | ek F ¥ ¥ (442)

IntelliSense (Pylance), Linting, Debugging (multi-threaded, remota), J

Categories
Programming
Languages
Linters | | Debuggers
Formatters
Data Science
Machine Lesening
Noteboaks

Resources

Marketplace

Repository

License

More Info

Released 1/19/2016,

What other extensions can I use for Python in Visual Studio Code?

A wide range of Visual Studio Code extensions is available for working with Python; you can get a list by
entering python in the Search Extensions in Marketplace box in the Extensions pane in Visual Studio Code.
In particular, you may want to try the Python Indent extension, which automatically controls indentation
on new lines of code, and the Python Snippets extension, which can save you typing by providing built-in
code snippets. Look also at the Kite AutoComplete AI Code extension, which provides automatic completion
for both Python and other major programming languages.
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Configure Visual Studio Code for

Working with Python

Visual Studio Code is highly customizable, so you should spend a few minutes configuring the
code editor suitably for your work in Python. This section shows you how to access Visual Studio
Code’s configuration preferences and explains the preferences you are most likely to benefit from
setting. These preferences include the “Files: Auto Save” setting, which controls whether Visual
Studio Code automatically saves unsaved changes as you work; the font size and font family in which
Visual Studio Code displays your code; and whether Visual Studio Code automatically inserts a closing

bracket to match each opening bracket you type.

o Launch Visual Studio Code.

For example, on Windows, click Start (Ef) to
open the Start menu, and then click Visual
Studio Code (EH]).

© click File.

The File menu opens.
€@ Click or highlight Preferences.
The Preferences submenu opens.
@ Click Settings.

Note: On Windows and Linux, you can press (&0]+()
to display the Settings screen. On mac0S, press
()+(). Alternatively, click Manage (§8) in the
lower-left corner, and then click Settings on the
menu that opens.

The Settings screen appears.

@ The Commonly Used settings category appears at
first.

Note: If the Commonly Used category does not
appear, click Commonly Used.

© Click Files: Auto Save (), and then click the Auto
Save option you want. See the first tip for advice.

G Click Editor: Font Size and type the font size
you want to use in the editor.

- 0
o0-

) Fiw Edt Selection Vew Go Run Temial Help

Semngs X
s a
Tt 2

Semmong - Vsl St Code

Commenly Used

@ | e Ate Save

@ You can click Editor: Font Family and type the font family you want to use in the editor.

@ Click Text Editor.
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The Text Editor settings category appears. O e E T S

e Click Auto Closing Brackets (~~), and then click
always, languageDefined, beforeWhitespace,
or never, as needed.

Note: Auto Closing Brackets controls whether Visual
Studio Code automatically enters a closing bracket
when you type an opening bracket. Auto Closing
Delete controls whether Visual Studio Code
automatically deletes adjacent closing quotes or
brackets during deletion.

Q Click Auto Closing Delete (), and then click
always, auto, or never, as needed.

00

Text Editor

Asemubise; Pags v

(@ Click Features. ——
The Features settings category appears.

) Click Auto Reveal (), and then click true,
false, or focusNoScroll, as needed.

@ Select Confirm Delete (B) to make the explorer
confirm your file deletions.

(B Select Confirm Drag And Drop (8) to make the
explorer confirm your file drag-and-drop actions.

When you ﬁniSh conﬁguring Settings, CI.'iCk ""‘&CWMMTT’“ i T e AR B i

Close (X).
The Settings tab closes.

e Fun Temiesl g Semnga - Vi i oo =0 %
Semrga oo

Features
Explorer

ane Rvesd

L)

Cecsrations [

What are the Files: Auto Save options?

Click off to disable automatic saving. Click onFocusChange to
save changes when you move the focus from the file that contains
changes. Click onWindowChange to save changes when you
activate another app. Click afterDelay to have Visual Studio Code
automatically save changes after a delay. The default delay is 1000
microseconds — 1 second. To change the delay, click Text Editor
and change the value in the File: Auto Save Delay box.

How do I update Visual Studio Code?
By default, Visual Studio Code
automatically checks for updates and
notifies you when one is available. If
Visual Studio Code displays the Restart
Visual Studio Code to Apply the Latest
Update dialog box, click Update Now to
start the update.
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CHAPTER 2

Writing and
Running Your
First Python Code

In this chapter, you start writing code in Python using the Visual Studio
Code editor and the terminal window. You learn about Python’s main ()
function and create a simple function. You also learn how to run code
either in Visual Studio Code or in a terminal window, add comments to
your code, and import and use Python modules and objects.

) File Edit Selection View Go Run -

function is running.")

name__ parameter is: "

“The main function is not running.")
print("The _ name__ parameter is: " + 7namei)|
£ TERMINAL Glmtron 4+~ M @ ~ X

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https: //aka.ms/PSindows

PS C:\Users\guy> & "C:/Program Files/Python318/python.exe” c:/Users/guy/Documents/Python/Script_1
oy
The main function is running.

The __name__ parameter is: _ main _

PS C:\Users\guy>

52 Spaces4 UTF-8 CRLF Python 3.10064-bit & 0O

1:40 AM

~ ENG oo
=8 s = O sn4p002
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Understanding the main () Function

ou can create a Python script that simply uses commands and does not define any functions; you

do this extensively later in this book. But many Python scripts include a function called main ()
that contains the main set of actions the script performs. In this section, you learn the purpose of
the main () function and when and how to create one.

You also learn about the two ways to run code using the Python interpreter. How you run a script
affects how Python sets the built-in __name  parameter, which you can use to control whether the
main () function runs.

What Is the main () Function?

As its name suggests, the main () function typically forms the core part of a Python script. You would
normally use the main () function in conjunction with an if statement that checks the value of the
__name__ parameter. Doing so enables your script to determine whether it was launched from the command
line or whether it was imported into the interpreter or into another script or module.

Here is pseudocode showing a main () function and its if statement, with italics indicating a placeholder:

def main() :
statements

if name_ == "_main_ ":
main ()

Here is how this works:
e def. This keyword starts the definition of the function.

® main () :. This is the name of the function, followed by a colon to end the line. This line is called the
function header.

® statements. This is where you place statements that specify the actions the main () function is to take.
The statements are indented by four spaces to indicate that they belong to the function’s block of code.

e if. This keyword begins the condition, which compares the value of the name  parameter to the
string " main__ ". Two equal signs, ==, denote equality. The double quotes, ", mark the beginning and
end of a literal string of text. The colon ends the line.

® main (). This statement tells Python to execute the main () function if the condition evaluates to True.
This statement is indented by four spaces to show it belongs to the if statement’s block of code.
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When Should You Create a main () Function?

Create a main () function in any script that you want to have execute in a different way when it is run from
the command line than when it has been imported into the interactive interpreter or into another script or
module.

Understanding the Two Ways to Run Python Code

You can run a Python script either by launching it from the command line or by importing it into the
interactive interpreter or another Python file.

Launch a Script via the Command Line

The first way to launch a script is by using the command line. You start by opening a terminal window, such
as a Command Prompt window on Windows or a window in the Terminal app on macOS or Linux. You then
navigate to the appropriate folder, type the Python app’s name and the script’s name, and press ().

For example, to run the script called my script.py from the current folder, you might use this command
on Windows:

python myscript.py
Or you could use this command on macOS or Linux:
python3 my script.py

When you launch a script from the command line, Python sets the script’s name  parameter to

main .

Import a Script into the Interactive Interpreter or into Another Script or Module
To import a script, you use the import keyword followed by the script’s name without its extension. For
example, if the script’s name is acme calcs.py, you can import it using the following statement:

import acme calcs

When you import a script into the interactive interpreter, into another script, or into another module,
Python sets the script’s name  parameter to the script’'s name without the extension. Continuing the
previous example of importing, Python sets the name  parameter to acme calcs.
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Create and Save a New Script in Visual Studio Code

In this section, you run the Visual Studio Code app, create a new script, and specify that you want to
use the Python language for the script. You then save the script under a name of your choice in a
suitable location, creating a new folder if necessary. Saving the script file gets you ready for creating
code in it, which you do in the following section, “Write and Run Code in Visual Studio Code.”

running.

Select a language to get started. Start typing to dismiss, or
don’t show this again

0 Open Visual Studio Code if it is not already SIS mﬁm Eoo s - © x

On macOS, click Launchpad (::), and
then click Visual Studio Code ().

Note: If Visual Studio Code is already running
or does not start a new script by default, start

ion Vi
ntitle e
e ) or
dot uf Batch fbat languages (identifier)
BibTEX foiotex)
i inany)
4

€55 (cso
€ CUDAC#+ fcuds-cpp]

For example, on Windows, click Start (F), —
and then click Visual Studio Code (JH]). I

a new script manually by pressing (Z =)+

The Select a Language to Get Started
prompt appears.

Q Click Select a language to get started.

. . File Edit Selection View Go Run .- Untitled-1- VisualStucho . D L (B 08— [=}] X
on Windows or Linux or ()+(1] on the Mac. I — = —

O The Select Language Mode pop-up menu

opens. 4] Flle lection  View Go Run .- Untitled-1 - Visual Studio... [ (= (0 08 — ] x
Tvpe p. Newme Ctrl+N [ e [O0) eeo
e yp p New File... Ctrl+Alt+Windows+N
The P section of the pop-up menu e indew cutrapit
appearS. Open File... Ctri+0
Open Folder... ctrl+K ctri+0
e cljck Python (python). Open Workspace from File...
Open Recent >
@ Visual Studio Code sets the language A ol o erkepace.
to Python‘ Save Workspace As...
Duplicate Workspace
© click File.
. Save As... Ctrl+Shift+S
The File menu opens. o
@ click Save. / autosae

®@0A0 In1,Col1 Spaces: 4 Python 3.10064bit & 0

Note: On Windows and Linux, you can press
(Z2005)+(5) to give the Save command.
On mac0S, press (+E).
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The Save As dialog box opens.

0 Navigate to the folder in which
you want to store your script.

Q If you need to create a new
folder for your Python code,
click New folder. If not, go to
step 11.

© The app creates a new folder.

Q Type the name for the new folder,
and then press (Z1).

@ Double-click the new folder.

The folder opens.
@ Type the filename for the script.
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) Save As

«

Organize ~ waolder@

MName

v 4 &> ThisPC > Documents >

» Quick access
" Custom Office Templates

v &% Dropbox My Data Sources

> @ TYV_Python __ Older Documents

> @ OneDrive - Personal _ Reference

 Spreadsheets
v [l ThisPC

_ Templates
> @l Desktop

wﬁ Documents

> Downloads

L] Mac Files

(¢ _=Erme 9

v O

Date modified
3/7/2020 10:47 PM
12/19/2021 10:21 ...
4/9/2020 4:03 PM
379/2020 10:08 AM
10/28/2021 8:41 AM
8/6/2021 10:10 PM
10/28/2019 10:34 ...

4/13/2022 11:53 AM

O Search Documents

Type

File folder
File folder
File folder
File folder
File folder
File folder
Shortcut

File folder

File name: | Untitled-1 10

Save astype: Python

 Hide Folders

) Save As
& > ~ 4 T05 ThisPC > Documents > Python

Organize »  New folder

® Verify that Python is selected in the =

Save As Type drop-down list.
@ Click Save.

The Save As dialog closes.

Visual Studio Code saves the script.

You can now enter the code for the
script. See the next section, “Write
and Run Code in Visual Studio

Code,” for an introductory example.

TIP

MName
» Quick access

v 2% Dropbox

> TYV_Python
> @ OneDrive - Personal
~ [l ThisPC

> (@l Desktop

> = Documents

> Downloads

~ C

Date modified

Ne items match your search.

£ Search Python

Type

File name: | Script_1|

Save astype: Python

# Hide Folders

Should I use the Auto Save feature in Visual Studio Code?
You decide. You can toggle Auto Save on or off by clicking File to open the File menu and then clicking
Auto Save to display or remove the check mark next to it. To configure Auto Save, click File, click or

highlight Preferences, and then click Settings to display the Settings screen. In the left pane, click

Commonly Used to display the Commonly Used list. Click Files: Auto Save (*~) and then click afterDelay
to save after a short delay, onFocusChange to save after you move the focus in the code window, or
onWindowChange to save after you activate another window.

33



Write and Run Code in Visual Studio Code

fter creating a new script file in Visual Studio Code, as explained in the previous section, “Create

and Save a New Script in Visual Studio Code,” you can write code in the script and then run it. In
this section, you create a short script that demonstrates how the script's _name  property varies
depending on how you run the script. The script uses the print () function to display output and
includes an if... else statement, a decision-making tool you will meet in detail in Chapter 6,
“Making Decisions with if Statements.”

Wﬁte Code in Visual StUdiO COde ) File Edit Selection View Go Run &sﬂim}w-v\mmudin."Ijl;l|] s = o x
. . . ® Script_1py X v @ -
0 Open Visual Studio Code, and then open the new script A oo o D,
file you created and saved in the previous section. 2 ool Zi??fﬁ;ﬂ 1
. . 3 A (*V2Tues: ﬂl_l] ct, ;Q»p:'str‘ | None = end:
On line 1, type the following statement, which uses ikl o1 el
the def keyword to create a function named main (). 2“ ————
flush=False)
PI'ESS m- Prints the values to a stream, or to sys.stdout by
. default. Optional keyword arguments:
def maln() : ~_ file: a file-like object (stream); defaults to the current
.~ sysstdout.
@ Visual Studio Code automatically indents the next line, é
making it part of the code block for the main ()
function.
e Type the follow.ing pal’tial Statement: Ao n2 Col 11 Spaccs4 UTF-8 CRLF Python 3.100 64-bit 2]
File Edit Selection View Go Run - Seript_1.py - Visual Studic.. D @ 00 05— o X
print( % Scriptlpy X e (1] o
. . . . Nt il o
@ Visual Studio Code automatically enters the closing 2 | prindft
parenthesis, ), for you to the right of the insertion
point.
. . . , . File Edit Selection View Go Run - Script Loy - Visual Studic... [0 d 00 03— o x
© A ScreenTip containing help for the print () function o sovie x T
appears. e :
O Type .
Visual Studio Code enters the closing quotes for you,

again to the right of the insertion point.
G Press [£) to move the insertion point past the

(@ Visual Studio Code highlights the parentheses to closing quotes, and then press (Z1J. The
indicate that they are a matching pair. complete line of code looks like this:
e Inside the quotes, type the following string of text, print ("The main function is
carrying the closing quotes along to the right: running.")

The main function is running.
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Visual Studio Code retains the indent S AR Emh S uEn E G Sciplpy-VisalStudio. D M D3 — O X

on the next line. % seript 1py 1 % B [ e
C: > Users > guy > Documents > Python > 4 Script_1.py > (@ main

0 Type the following partial statement, 1 def main():
. . . 2 print("The main function is running.")

which uses the print () function 3 selinte. neme et | ol |

to display information about the s

__name___ parameter, moving the 1 _gualname 0

closing parenthesis along to the right.

print ("The _ name  parameter
is: " + _na

Note: When you type the closing quotes,
", Visual Studio Code moves the insertion
point to the right of the " character that
your typing has been carrying along. You
can also press [ to move the insertion
point past the " character.

®@oA1 Ln3, Col47 Spaces:4 UTF8 CRLF Python 3.10064bit & 0
o When you type __na, Python displays ® file Edit Selecton View Go Run - script_1py- VisualStudio. D 0 08 — O X
an AutoComplete list of matching ® script 1oy X B @ -
. C: > Users > guy > Documents > Python > o Script_1.py > ..
]tems' 1 def main():
. 2 print("The main function is running.")
e Cl.le _name_. 3 print("The _ name__ parameter is: " + _ name__ —
4

Visual Studio Code enters the
name__ item, so the statement looks
like this:

print ("The _ name__ parameter
is: " + _ name_ )

© Type ) to move the insertion point
past the closing parenthesis, and then

press (2.

@ Press to delete the indent,
ending the main () function’s block,
and then press (5.2 again.

@oMo Ln4,Col5 Spaces:4 UTF-8 CRLF Python 3.10064-bit & 0

How else can I navigate the AutoComplete list?

Instead of clicking the item you want to insert in your code, you can press [ or [ to move the highlight
to the item and then press or (£1]) to enter it. You can also “type down” to highlight the name —
simply continue typing the remaining characters of the name until Visual Studio Code highlights the name.

continued B>
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Write and Run Code in Visual Studio Code (continued)

N ormally, the if name == " main " statement does not have an else statement,
as the if statement is all that is needed to control whether the main () function runs. In
this example, however, you add an else statement to demonstrate how the value of name
changes when you run the script by importing it. The else statement runs when  name  is not
__main__;itdisplays a message including the value of name .

If you have turned off Visual Studio Code’s Auto Save feature, save your work manually whenever you
have made changes you would rather not have to make again.

Visual Studio Code creates a blank line.

@ Type the following if statement, which
compares the value of name  to the
string __main__, and then press (Z150):

if name == "_ main__ ":

@ Python indents the next line, making it part
of the if block.

@ Type the following statement, which runs the
main () function, and then press (Z120:

main ()

@ Press to delete the indent, and
then type the else keyword and a colon.

Press (Z10.

else:

Visual Studio Code indents the next line,
making it part of the else block.

@ Type the following print () statement, and
then press (=10:

print ("The main function is not
running.")

@ Type the following statement, which is the
same as that in line 3:

print ("The _ name_  parameter is:
" +  name_ )
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s File Edit Selection View Go Run .-

Script_1.py - Visual Studio.. [D @ (0 08— o X
@& Script_1.py X B @M -
C: > Users > guy > Documents > Python > 4 Script_1.py
def main():
print("The main function is running.")
print("The _ na is: "

4
2
3
4
5
6
i

n7,Col5 Spacess4 UTF-8 CRLF Python 3.10.0 64-bit &

] File Edit Selection View Go Run .-

% Script_1py X B~ M -
rs > guy > Docume:

def mai H
print("The main function is running.")

print("The __name__ parameter is: " + _ name_ )

L
H

if _name_ == "_ main

naint)

13 else: @ !
8 print("The main function is not running.")

9 printl"The __name__ parameter is: " + 7nam57)|©

Col 52 Spacess4 UTF-8 CRLF Python 3.10064-bit & 0
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Run YOUI’ SCI"'ipt 'in Visual_ »J File Edit Selection View Go Run - Script_lpy-Visual studio. D @ 08 - O X
Studio Code ® seript 1py % &D o ) o

C: > Users > guy > Documents > Python > & Script_1.py > ..

o Clek Run Python File in 1 def main(): Bk g

: 2 print("The main function is running.")
Term.lnal (D)' 3 print("The __name__ parameter is: " + _ name_ )
. . 4

The Terminal pane appears in the 5 if _name_ == " main_": .
lower part of the Visual Studio o 1 min0
COde WindOW. 8 print("The main function is not running.")

9 print|("The __name__ parameter is: " + _ name_J)|

© The script’s path and name
PROBLEMS  OUTPUT  DEBUGCONSOLE  TERMINAL Blpthon +~ @ W ~ X

appear here.

Windows PowerShell

0 The Scr] pt’s output appearsl Copyright (C) Microsoft Corporation. A1l rights reserved.
'|nd'|cat'ing that the main ( ) Install the latest Powershell for new features and improvements! https://azka.ms/PSiindows
function -is running and that the PS C:\Users\guy> & "C:/Program Files/Python318/python.exe” c:/U5ers/guy/Documentslethom/Scr'ith0
-y
The main function is running.
Val.ue Of the _name_ parameter The __name__ parameter is: __main__@

1S main . PS5 C:\Users\guy>

© click Kill Terminal (fi).

®@oA0 Ln9,Col52 Spaces:4 UTF-8 CRLF Python 3.10064-bit & 0O

®) File Edit Selection View Go Run - Script_1.py - Visual Studio. D = (B 08 — | X
Visual Studio Code kills the @ seript 1py X bo @ -
Term-inal C: » Users > guy > Documents > Pythan > & Script_1.py > ..
. 1 def main():
. . 2 print("The main function is running.")
V]Sual. StUd]O COde Cl-oses the 3 print("The __name__ parameter is: " + __name__)
Terminal pane. o I
[ _main()_ o -
7 else: L
] print("The main function is not running.™)
9 print(“The __name__ parameter is: " + __name_ )

®oA0 Ln9 Col52 Spaces:4 UTF-8 CRLF Python 3.10064-bit & 0

How can I save time when creating repetitive code in Visual Studio Code?

You can use the Copy and Paste commands. For example, instead of typing a line of code again, select a
previous instance, and then give a Copy command, such as clicking Edit and then Copy; click in line 8, and
then give a Paste command, such as clicking Edit and then Paste. If you prefer, you can use the standard
keyboard shortcuts: Press (£ ) +(2) for Copy, (£ +(1) for Paste, or (£ )+ for Cut. On the Mac,
press (+(2), 3+, and E)+(3, respectively.
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Execute Python Commands in a Terminal Window

he Python interactive interpreter enables you to execute commands in a terminal window. You

open a standard terminal window, such as a Command Prompt window on Windows or a Terminal
app window on mac0S or Linux; and then launch the interactive interpreter using the python
command on Windows or the python3 command on mac0S or Linux. You can then type Python
commands and get an immediate response.

Working in the interactive interpreter is great for learning, and you will use this approach extensively
in this book. This section provides an introduction to the interactive interpreter.

Execute Python Commands in a Terminal Window \

@ Open a terminal window. (1 "~ Tmr——

For example, on Windows, click Start (Ff), type com, and Cl\UseFS\gquythonﬂ
h lick Command Prompt (-) I)’yt[plgg Sigzg ézag'ls{V%AMDég):?‘tg:fa?ﬁB(Z)Ct + 20
then clic p . Tyge "he1._p", "copyright™, "credits" or "licensg
information.
e Type Python and press :] &>>> u = input("Type your name: ")£

Note: On macOS and Linux, type python3 and press (=: ).
The interactive interpreter launches.
@ The Python prompt, >>>, appears.

Q Type the following statement, which creates a variable
named u and assigns to it the result of the input ()
function prompting you to type your name. Press [=.0).

u = input ("Type your name: ")

& Comman d Prompt

Python displays the prompt: S ——
Python 3.10.0 (tags/v3.10.0:b494f59, Oct 4 20

Type your name: D’ [MSC v.1929 64 bit (AMDE4)] on win32
Tyge "help", "copyright", "credits" or "licensg
. nnformation.
@ Type whatever you like, and then press (Zi70. bo> U = input("Type your name: ")
&Type your name: Ann_
Python accepts your input. p>> print( You are * + ”)0

P>> quit()

e Type the following statement, which uses the print ()
function to display a short message including what you

typed. Press (Z100.

print ("You are " + u)

IC:\Users\guy>

Python displays the message, such as this:

You are Ann . .
The terminal window’s standard prompt

e Type the following statement, which gives the quit () appears again.

command, and then press .
P Note: Use the quit () command when you want

quit () to quit Python. For concision, terminal window
The Python interpreter quits. tasks from here on do not show this command.
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Run a Python Script in a Terminal Window

fter creating a Python script, you can execute it by running it in a terminal window. In this section,
you open a terminal window and run the script you created earlier in this chapter, which shows you
whether the main () function is running and what the value of the name  parameter is.

You then launch Python and import the script. By doing so, you can see the different way in which
Python handles the main () function for a script you import.

Run a Python Script in a Terminal Window \
Open a terminal window. 550 DT
0 guy@Mac-Fro-&%Drophox/TVV_Pythun/CodeQ Il

For example, on mac0S, click Launchpad (::), and then click w%ﬁeﬁ?f?ﬁiﬁ?ﬂeﬁ 55:33:3%‘1'pr |
. The __name__ parameter is: __m
Terminal (@)- ’

Q Change the directory to the one in which you saved the
script. The following macOS example uses the cd command
to change to the ~/Dropbox/TYV Python/Code directory,
starting from the user’s home directory, which is represented
by ~.

cd Dropbox/TYV_Python/Code
e On Windows, type python; on macOS or Linux, type python3.
0 On the same line, type a space, and then type the name of

the script. For example, on mac0S, the following command e T
runs the script Script_1.py: Suvacpro-s Code % pytnons Serimeotopy |
The main function is running.
python3 Script_1.py E'Jieﬁgiﬂi;a"EEZZTLQESHE% |
Python 3.10.@ (v3.10.0:b494f5935 ct 4 2021, 14:59:20)
@ The script’s output appears, indicating that the main () Type helgh, +copyrightipsieratiten or License® for more
function is running. @»li’?;zif?:;nm )

The main function is not running.
The __name__ parameter is: Script_1
quit() 1

guy@Mac-Pro-3 Code % [

e Type python on Windows, or python3 on macOS or Linux,
and then press (5.°]. For example, on macOS, type this:

python3
Python launches.

© The Python prompt appears.

@ Type the following statement, which uses the import
statement to import the script as a module: © Type the quit () command, and then

press (Z1].

quit ()

import Script 1

@ The script’s output appears, indicating that the main ()
function is not running and giving the value of the name Python quits.
parameter as Script 1.
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Understanding Comments in Python

Like most programming languages, Python enables you to add comments to your code. A comment
is text that appears in a script but that is marked as not to be executed. You can add comments

to your code at any point. For example, as you develop a script, you might use comments to describe
the tasks the code needs to perform and possible approaches for them. After finishing the script’s
commands, you might rework the comments so that they explain what the script does. Such comments
will help others understand and maintain the code.

Formally, Python supports only single-line comments, but you can also use multiline strings to create
informal multiline comments.

Create Formal Comments Using the # Character

Python uses the # character to mark the start of a single-line comment. You can place the # character at
the start of the line to make the entire line into a comment, as in the following example:

# display the value of y
print (y)

Alternatively, you can place the # character after some code, as in the following example. This method
works better for short comments and for comments you intend to remove once you get the code working.

t = "Placeholder 1" # replace this placeholder text

You cannot use the continuation character, \, to continue a single-line comment to the next line. Instead,
type # at the beginning of the next line if you need to continue the comment, as in the following example:

# prompt the user for the company name
# compare the company name to an approved list

Using Multiline Strings to Create Informal Comments

Another way to create a multiline comment in a script is to create a multiline string but not assign it to a
variable. To create a multiline string, you place three double quotes at the beginning and at the end, or
three single quotes at the beginning and at the end. The following example uses three double quotes:
Run an external check with the chem verify () method

to confirm the formula is correct.
Log the formula in the standard file.

This method of creating informal comments works but has no real advantage over using the # character on
each line. You should know about this method not because you should use it in your own code but because
you may encounter it in other people’s code.
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Using Comments to Prevent Code from Executing

Apart from adding textual commentary to your code, comments have a secondary use: You can use the

# character to prevent a specific line of code from executing. This is called commenting out the code —
turning a statement into a comment prevents the code from running without you having to remove it from
the script, but you can restore the code by removing the comment character.

For example, the # character comments out the first of the following statements:

# u = input ("Type your name: ")
u = "Bob" # default name for testing
print ("You are " + u + ".")

Enter Comments in a Terminal Window

You can enter comments when working interactively in a terminal window. Doing so is sometimes useful,
such as when you are working in multiple terminal windows and want to make sure you do not lose your
train of thought. Generally, though, comments are more widely useful when you are creating a script.

. . i ile it Selection View Go Run .- ntitled-1 - Visual Studio.. [ = (B 08 —

Enter Comments in a Code Editor pam @ o " e s ’ =

4  Undo cirl+7 B~ M -
or an IDE Redo Ctrl+Y
When you are working in a code editor or ut e
an IDE, you can create a comment Copy aiee
manually by typing the # character before e o
the comment text. But most code editors ;“I ;‘:'*HF
eplace Tl+|

and IDEs also provide commands for

. . ind I 1+Shift+|
commenting out text and uncommenting et e
. . Replace in Files Ctrl+Shift+H
it again.
Toggle Line Comment Ctrl+/
For example, in Visual Studio Code, you
Emmet: Expand Abbreviation Tab

can toggle commenting on or off for the
current line or selected lines by pressing
(£ )+ on Windows or Linux or
€3+ on the Mac. From the menu bar,
you can click Edit and then click Toggle
Line Comment.

®oA0 Ln1,Col 1 Spaces:4 UTF-8 CRLF Python 3.10064bit & 0

Visual Studio Code’s Edit menu also offers the Toggle Block Comment, which places three double quotes
before and after the selected text, making it into an informal comment. You can give this command from

the keyboard by pressing (<1 +E000+() on Windows or Linux or (&0 +E1+() on the Mac.
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Add Comments to Your Code

dding comments to your code can help you develop functional code more quickly and can help

others understand, maintain, and extend your code. While writing code, add comments freely
describing the code’s tasks and your current approach. Revise the comments as you progress and
change your code. Once the code is working, clean up the comments, removing any development-
related comments and adding any further explanation that is needed or might be helpful.

You can also use the comment character, #, to comment out lines of code to prevent them from
running without removing them from the script.

\ Add Comments to Your Code

0 Open Visual Studio Code, create a new script, ece mmmm.py{ L
and save it under a name of your choice. ® commentsipy x (S
Users > guy > Dropbox > TW/_Python > Code > Comments > & ¢ ents1.py > .
e Type the following statement, which creates a 1 #prompt the user for their “a’“e%
2 u = input("Type your name: ") _
comment, and then press (=0 0: 3

# prompt the user for their name

@ Visual Studio Code displays the comment text in
green to make it easy to see in your scripts.

e Type the following statement, which creates a
variable named u and assigns to it the result of
the input () function, prompting the user for
their name. Press (.01

u = input ("Type your name: ")

Ln3 Col1 Spaces:4 UTF-8 LF Python 3.10.064-bit &' [ |

0 Type the following comment, and then e o ST
press (2 & commentstpy x @9 S
Users » guy > Dropbox > TYV_Python > Code > Comments > € commentsl.py > .
# display the name entered 1 # prompt the user for their name
2 u = input("Type your name: ")
e Type the following statement, which uses the 3 # display the name “-"“‘-”‘-“0
&prmt("\’ou are "+ u + ",")

print () function to display a message that 5
includes the contents of u. Press (Z1].

print ("You are " + u + ".")
@ click Run Python File in Terminal ([>).

The Terminal pane opens.

PROBLEMS ~ OUTPUT  TERMINAL  DEBUG CONSOLE +vo~ X
0 Chck m the Term]nal pane‘ g%\’g::;:’:;;: % Jusr/local/bin/python3 fUsers/guy/Dropbox/TYV_Pytho Python guy
s/commentsl.py [3] Python guy
B Type your name: Will
© Type a name, and then press (Z170. o are il -€©

@ Python displays the message.
42
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Comment Out a Statement and sce comments1oy ooa o
Uncomment It Again @ commentstpy x G
. . . . Users » guy > Dropbox » TYV.\ > Code » Comments > #& commentsl.py > .
o Click at the begmmng of line 2, and then type 1 # prompt the u¥fr for their name
# and a space so the line reads like this: &32’ L SRt TYpe your nane: <@ M
. 4  # display th t d
# u = input ("Type your name: ") 5 pri;?()..a ;enfmi S"ff..)
. . . .. 6
@ Visual Studio Code displays the line in green,
because it is now a comment.
e Click at the end of line 2, and then
press (1.
Visual Studio Code creates a new line. PROBLEMS OUTRUT TERAMAL  DEBUGCONSOLE T~ x
. . guy@ac-Pro-3 ~ % /usr/local/bin/python3 /Users/guy/Dropbox/TYV_Pytho Python guy
e Type the following statement, which creates a 3;52"SéEETESL;E?’ﬁiTT*"‘S"‘“ Python auy
. . . ou are Will.
variable named u and assigns the value Ivy to it. auyeac-Pro-3 -~ 4
u =" IVY" 1
Ln3 Col10 Spaces:4 UTF-8 LF Python 3.10064-bit & 0
Still on the same line, type a comment so the comments1.y =G
line reads like this: @ commentsTey > [ o
Users » guy > Dropb V_Python > Code > Comments > % commentsl.py » .

1 # prompt\Whe user for their name
&u = input("Type your name: ")
# u = "Ivy" # default name for, testing@
# display the name entered 6

3
4
5 print("You are " + u + ".")
6

u = "Ivy" # default name for testing
e Click Run Python File in Terminal ([>).
() The message appears, showing the default name.
G Click in line 2 and press (Co0 0+,
@ Visual Studio Code uncomments line 2.
Note: On the Mac, press ()+(0.
@ Click in line 3 and press (ZE)+ (.

Visual Studio Code comments out line 3.

PROBLEMS OUTPUT TERMINAL DEBUG CONSOLE 4+ o~

n/Code/Comments/commentsl.py

You are Will.
guy@Mac-Pro-3 ~ % /usr/local/bin/python3 /Users/guy/Dropbox/TYV_Pytho
n/Code/Comments/commentsl.py

ou are Ivy.
guy@ac-Pro-3 ~ % []

quy@ac-Pro-3 ~ % /usr/local/bin/python3 /Users/guy/Dropbox/TYV_Pytho Python guy
Type your name: Will Python guy

Ln3, Col16 Spaces:4 UTF-8 LF Python 310.064-bit & 0 |

X

Why does Visual Studio Code automatically enter # at the start of a | What happens if I use two #
new line after a comment? characters at the start of a
Visual Studio Code automatically enters the # character when you press comment?

(520 with the insertion point inside a comment, breaking it to the next The first # character tells Python

comment line, chances are that there is a space to the right of the insertion | so the second # character
point that is causing Visual Studio Code to continue the comment. becomes part of the comment.

line. If this happens when the insertion point is apparently at the end of a | the rest of the line is a comment,
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Grasp Importing Modules and Objects

hen you load Python using the python or python3 command, depending on the operating

system, Python loads its core modules, which provide essential functionality. When you need
further functionality, you can import one or more additional modules, files containing Python code.
For example, when you need to work with directories, such as creating or deleting them, you can
import the os module, which contains methods for interacting with the operating system.

You can either import an entire module by using an import statement or import an individual object
from a package by using a from... import statement.

Understanding What Modules Are and Why Python Uses Them

In Python, a module is a stand-alone file that contains code. Python breaks down code into modules so as
to have multiple smaller files rather than one gargantuan file. These smaller files have various advantages,
such as helping the organization of code by functionality, streamlining the updating of code, and making
code run better on less-powerful systems by avoiding loading items that are not needed.

The main disadvantage of having code in separate modules is that your code must load any modules it
needs. But as you will see, loading the modules is quick and easy.

Import a Module

To import a module, use the import keyword and specify the module name. For example, the following
statement imports Python’s os module, which provides operating system-related commands:

import os

Similarly, if you have created a custom module named acme calculations.py, you can import it by
using the following command:

import acme calculations
Note that you omit the .py file extension from the custom module’s filename in the import statement.

When you import a module of your own like this, navigate to the directory that contains the module first,
and then launch Python from there. Alternatively, you can import the module from a subdirectory of the
directory from which you launched Python. For example, if the acme calculations module is stored in
the £inal subdirectory, specify the subdirectory like this:

from final import acme calculations
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Access the Contents of an Imported Module

When you import a module like this, you specify the module’s name to access its contents. For example, the
os module’s contents include the path module, which provides methods for working with file-system path
names. After importing the os module, you access the path module like this:

os.path

Similarly, if you have imported the acme calculations module, and it contains a method named
ave product, you access it through the module like this:

acme_calculations.ave product ()

Import an Object from a Module

Instead of importing an entire module, you can import a single object from a module. You might do this if
that object is the only part of the module you will need and you want to be able to refer directly to the
object rather than having to refer to it via the module. Counterintuitively, importing only an object does
not reduce resource usage, as Python imports the whole module into its mapping table; the difference is in
how you refer to the object.

To import an object from a module, begin the statement with the £rom keyword; then supply the module
name, then the import keyword, and finally the object name. For example, the following statement imports
the path module from the os module:

from os import path

After importing a single object like this, you refer to it by its unqualified name, such as path in this case,
rather than via its parent module, such as os.path. Here is an example:

print (path)

If the object you import contains other objects or methods, you can access those objects or methods by
using the name of the imported object followed by a period and the name of the item you want to use.

For example, the path object contains many methods, including os.path.basename (), which returns the
base name of the specified path. After importing the path object, you can access the basename () method
via the path object like this:

path.basename ()

You can also import a nested object on its own. For example, the following statement imports basename ()
from os.path:

from os.path import basename

continued B>

45



Grasp Importing Modules and Objects (continued)

he standard way of importing a module or an object adds it to Python’s mapping table, but
Python also enables you to import a module or object under an alias of your choice. Using an
alias can make your code more compact and easier to read.

Because you have not imported the module, you cannot refer to the object via the module. So if you
have imported only the path object from the os module, you cannot use os.path to refer to it; you
must use the unqualified path instead.

Import a Module or Object Under an Alias

When you import a module or an object from a module, you can create an alias for the object. For example,
the following statement imports the module acme gquants derivatives and assigns the alias agd:

import acme quants derivatives as aqgd

You can then use the alias to refer to the module or object. For example, the following statement uses the
aqgd alias to refer to the ohlc () method in the acme quants derivatives module, assigning it to the
variable n:

n = agd.ohlc()

Similarly, you can use the from syntax to import an object from a module under an alias. The following
example imports the version method from the platform module under the alias pv:

from platform import version as os_version

Likewise, you can then use the alias in your code. For example, the following statement uses the print ()
function to display the value of the method aliased as os_version:

print (os_version())
This statement returns information such as the following on a Mac:

Darwin Kernel Version 20.6.0: Mon Aug 30 06:12:21 PDT 2021;
root:xnu-7195.141.6~3/RELEASE X86 64

Using an alias can be useful when you import multiple modules or objects that have the same name or
names similar enough to be confusing. Using a shorter alias can also tighten and streamline your code.
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List the Methods and Variables in a Module or Object

After importing a module or object, you can use Python’s dir () function to list the methods and variables
it contains. For example, if you have imported acme quants derivatives and assigned the alias aqd,
you can list the contents of aqd like this:

dir (agd)

Python returns a list of the contents, such as the following:

['" builtins ', ' cached ', ' doc_ ', ' file ', ' init ', ' Jloader ',
' mname ', ' package ', ' spec_ ', 'export weekly stats', 'five minute
chart', 'import daily stats', 'ohlc', 'statbank', 'two minute chart']

The items whose names start and end with two underscores are built-in Python methods. These are called
dunder methods after the double underscore characters that precede and follow their names.

The items whose names do not use the double underscores, such as import daily stats and ohlc, are
the methods and variables in the module or object.

You access the methods and variables through the alias of the imported object. For example, the following
statement creates a variable named my two minute chart and assigns to it the result of the two
minute chart () method, which it accesses via the agd alias:

my two minute chart = agd.two minute chart ()

Reload a Module

Normally, you do not need to reload a module, because the Python interpreter does not unload modules.
This means the only reason to reload a module is if it has changed since you first loaded it. While possible,
such change in a loaded module is relatively rare.

To reload a module, first use the import command to import the import1ib package:
import importlib

You can then use the reload () method of import1lib to reload the module. For example, the following
statement reloads the module named custi:

importlib.reload (custl)
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Import Modules and Use Their Methods

In this section, you import two Python modules and use the methods they contain. The modules
you import are called os and sys, two of Python’s utility modules. The os module lets you work
with the computer’s operating system, while the sys module enables you to manipulate the Python
runtime environment. You also import objects from platform, another utility module.

To use commands in an imported library, you specify the library’s name followed by the command’s
name. For example, to use the getcwd () method in the os module, you use os.getcwd ().

Import Modules and Use Their Methods ‘

0 Open a terminal window and launch Python.

For example, on Ubuntu, click Show Applications (FE),
type term, and then click Terminal (EH).

@ The Python prompt appears.

e Type the following statement, which uses the import
command to import the os module. Press (1.

import os

e Type the following statement, which uses the getcwd ()
method of the os module to return the current working
directory. Press (Z1].

os.getcwd ()
© Python returns the directory, such as ' /Users/guy'.

Note: See Chapter 4, “Working with Files and Folders,” for more
information about the os module.

0 Type the following statement, which uses the import
command with the as keyword to import the sys module
under the alias rt. Press (Z100.

import sys as rt

e Type the following statement, which uses the print ()
function to display the result of returning the version
property of the object aliases as rt. Press (217

print (rt.version)

@ Python displays the version information, as in the following
example, with the headline number at the beginning:

3.10.0
14:59:20)

(v3.10.0:b494£f5935¢c, Oct 4 2021,
[Clang 12.0.5 (clang-1205.0.22.11)]
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'Y} guy—Pylhun-S?ll7ﬂ
Last login: Tue Apr 12 11:38:20 on ttyseo@

Python 3.10.0 (v3.10.0:b494f5935¢c, Oct 4 2021, 14:59:20)
[Clang 12.0.5 (clang-1205.0.22.11)] on darwin

Type "help", "copyright", "credits" or "license" for more
information.

' Users/guy"
>»>

9

guy@Mac-Pro-3 ~ % python3 |

&p» import osb I
[>>> os.getewd() |

ece guy — Python — 57x27
guy@Mac-Pro-3 ~ % python3

Python 3.10.0 (v3.10.0:b494f5935c, Oct 4 2021, 14:59:20)
[Clang 12.0.5 (clang-1205.0.22.11)] on darwin

Type "help", "copyright", "credits" or "license" for more
information.

>>> dimport os

>>> os.getecwd()

" [Users/guy!'

>>> import sys as rt
&print(rt.version)
3.10.0 (v3.10.0:b494f5935c, Oct 4 2021, 14:59:20) [Clang

12.0.5 (clang-1205.0.22.11)]
>> 1
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@ Type the following statement, which uses the eoe 9uy —Python — 57x27 J
. . (guy@Mac-Pro-3 ~ % python3 L
from keyword with the import command to Python 3.10.0 (v3.10.0:b494f5935c, Oct 4 2021, 14:59:20)
s [Clang 12.8.5 (clang-1205.0.22.11)] on darwin
]mport the SyStem() methOd from the platform Type "help", "copyright", "credits" or "license" for more
module. Press (Z.00. information.
[>>> dimport os
. [ .getcwd
from platform import system T;GSZ;?:“;? 0
. . (>>> dimport sys as rt
0 Type the following statement, which uses the [>>> print(rt.version)
X X 3.10.0 (v3.10.0:b494f5935c, Oct 4 2021, 14:59:20) [Clang
print () function to display the result of the 12.0.5 (clang-1205.0.22.11)]
(>>> from platform import systemo

rDarwin

SyStem () methOd- Press m- m [>>> print(system())

print (system()) >>> I
(© Python displays a term indicating the operating

system: Wwindows for Windows, Darwin for

macO0S, or Linux for Linux.
e Type the following statement, which uses the oo o0y — Python —67%27 J

. . guy@Mac-Pro-3 ~ % python3 s
from keyword with the import command and the g:iﬁa:clzg.o (v3.§g.0?2494f5935c, Oct 4 2021, 14:59:20)
3 [Clang 12.0.5 (clang-1205.0.22.11)] on darwin
?S key[:vord to 1mp0rt tl’:ie lprocdessir ()[ methOd Type "help", "copyright", "credits" or "license" for more
rom the plat form module under the alias cpu. information.
P p [>>> dimport os
Press m (>>> os.getcwd()
'/Uselrs,t’guy'
from platform import processor as cpu . ;'::’::'(:riyfm‘:;;:)
. . 3.10.0 (v3.10.0:b494f5935c, Oct 4 2021, 14:59:20) [Clang
Q Type the following statement, which uses the 12.0.5 (clang-1205.0.22.11)]
. . . (>>> f latf i t t
print () function to display the result of the 55> printisysten())
Darwin
cpu () methOd' Press m‘ (>>> from platform import processor as cpu@

, (>>> print(cpu()
print (cpu()) (i
>>> I

@ Python returns the processor type, such as i386
for an Intel processor or amdke for an AMD
processor.

How do I unimport a module or an object?
You do not normally need to unimport a module or an object. Once you have imported a module or an
object, Python retains access to it until you quit Python.
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CHAPTER 3

Getting Started
with Variables

In this chapter, you learn to work with variables, named areas of memory
that you can use to store data as your apps run. You explore the different
data types Python uses and learn how to use each data type effectively.
Along the way, you create variables by assigning data to them, retrieve data
from variables, change the contents of variables, and determine the data
type of the values assigned to variables.

3 File Edit Selection View Go Run Terminal Help dictionaries11.py - Visual Studio Code

YV_Python » Code > 4 dictionarie:

"Lemon
"Ice Cream
5

i
print("Starters:")
for item in dishes[

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\guy> & "C:/Program Files/Python318/python.exe"” c:/Users/guy/Dropbox/TYV_Python/Code/dict

ionarieslil.py
Starters:

Python 3.100 64-bit. ® 0 A0 In19,Col55 Spaces:4 UTF-8 CRLF Python & Q

10:41 PM

ENG
™M e ™ ~ s &% oz
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Understanding Variables and Their Usage

In this section, you learn the essentials of variables, which are named areas of memory that you
can create for storing data while your Python code runs.

Python supports various different data types, such as integers for whole-number values, Booleans
for True/False values, and strings for words or other sequences of text characters. After creating
a variable, you can assign any type of data to it that Python uses. See the following section,
“Understanding Python’s Data Types,” for details on Python’s data types.

What Is a Variable?

Variable Name Variable Name Variable Name
A variable is an area of . ,
memory in which you can name -{) age <) isOnProbation-«{§
store data. When you Contents Contents Contents
create a variable, you Anna Connor 27 True

give it a name that
enables you to access it Current Data Type Current Data Type Current Data Type
to retrieve or change its str int bool

contents. When your
code runs, Python
allocates a space in memory for each variable.

For example, you might create a variable called name to store an employee’s name (A). The name would
normally be a string of text characters, such as Anna Connor or Bill Ramirez, so the value would
receive the str data type, which Python uses for strings. Similarly, you might create a variable called age
to store the employee’s age in years as a whole number (B). That value would be an integer, so Python
would assign the value the int data type that it uses for integers. Or you might create a variable called
isOnProbation to store the employee’s probation status (C). This variable would store the value True or
the value False, and Python would assign the value the bool data type that it uses for Boolean values.

A Variable Does Not Have a Data Type, But Its Value Does

In Python, variables themselves do not have data types, so you do not specify the data type when you
create a variable. Instead, the value assigned to the variable has a type. So instead of, say, creating a
variable and giving it the int data type, which is for integers, you would create a variable and assign data
of the int data type to it.

This treatment of variables is called dynamic typing and is different from various other programming
languages that enable — or require — you to give each variable a specific data type, a practice called static
typing. For example, Microsoft’s Visual Basic programming language encourages you to declare each variable
explicitly and assign a data type. For instance, Dim intAge As Integer “dimensions” — creates — a
variable called intage that has the Integer data type and will accept only integer data. Such explicit
declarations prevent you from putting the wrong type of data in a variable — trying to do so causes an
error — and from overwriting the variable unintentionally by using the same name later in your code.
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Creating a Variable and Assigning s File Edit Selection View Go Run Terminal Help Variables_1.py - Visual Studio Code
Data tO It % Variables_1.py X

In Python’ you Cl’eate a Van'able and C: » Users >.gu'_y- > Dropbox 2Z¥V_Python » Code > & Variables_1.py » ..
. .. . 1 price = 1254:’

assign data to it in a single statement. >

For example, consider the following line: &"”“ =

4
. 125 5 price = "moderate"lo
price =

This line (A) declares a variable called
price and initializes it by assigning the value 125 to it. This value is an integer, a number with no decimal
component, so Python gives it the int data type.

You can then change the value if needed, as in the following line:
price = 250
This line (B) assigns the value 250 to the price variable.

You can also assign data of a different data type to the price variable. For example, the following line (C)
assigns a string value:

price = "moderate"
Because the price variable does not have a static data type, it accepts the string value without comment.

However, some IDEs display a warning when your code contains this kind of change, because it could
represent an error, as a programmer would not normally change the data type contained in a variable.

Seeing What Data and Data Type a Variable Contains [e o e guy — Python

To see what data a variable contains, you can use the [guy@Mac—Pro=7 ~ % python3
Python 3.10.0 (v3.10.0:b494f5935¢c, Oct

print command to display the contents to the console. For  |13n6-1205.0.22.11)7 on darwin
example, the following line (A) displays the contents of the Type "help", "copyright", "credits" or '
price variable: >>> price = 125

[>>> price = 250
print (price) [>>> price = "moderate"
[>>> print(price)
The print command works fine for values that are text or moderate
can easily be interpreted as text, but trying to print a [>>{ typ?(prfce)o
o 0.9 q Q <class 'str'>
variable containing binary data — for example, an image — |, |

will usually cause problems.

To see what data type the value assigned to a variable has, you can use the type command with the variable’s
name. For example, the following line (B) displays the data type of the value assigned to the price variable:

type (price)

This command returns the value’s class, such as <class 'int's for the int data type or <class 'str's
for the str data type.
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Understanding Python’s Data Types

Python includes various built-in data types designed for handling different types of data
efficiently. For example, Python’s bool data type is designed for storing Boolean data, data that
can be either True or False but no other possible value. Similarly, Python’s str data type is designed
for storing strings of text.

Python’s built-in data types mostly fall into six categories: numerics for numbers; sequences for data
such as lists; mappings for dictionaries, where one item maps to another; classes for creating custom
objects; instances for the objects created with those classes; and exceptions for handling errors.

Understanding How Python Builds on the C Programming Language

The Python programming language is primarily implemented using C, a long-standing and robust
programming language that is still widely used across many industries. C is called a low-level programming
language, which means that it can interface directly with hardware features, lending itself to software and
operating-system development. C is relatively easy to understand but extremely hard to master.

Python is a high-level programming language and includes many built-in features that C does not natively
support, giving you an easier way to harness some of the power of C to develop solutions rather than using
C directly. Python's extensive feature set and capability to run well on many platforms contributes to its
great versatility.

Because Python is built on C, Python’s data types are constructed using combinations of C's data types. For
example, Python includes a data type called set that enables you to store multiple pieces of information in
a single variable — a capability that C itself does not directly provide. Furthermore, some of Python’s more
complex data types are constructed using simpler Python data types.

Understanding the Numeric Data Types
Python provides three main numeric types for handling different kinds of numeric data:

e int. This data type is used for storing integer numbers — numbers that do not have a decimal compo-
nent. For example, 0, 3, 42, and 4817 are all integers. The following section, “Work with Integers,” pro-
vides examples of working with the int data type in Python. Technically, the bool data type for storing
Boolean values is a subtype of int.

e float. This data type is used for storing floating-point numbers, those that have a decimal component.
For example, 9876.54321 is a floating-point number. The section “Work with Floating-Point Values,” later
in this chapter, gives you examples of working with the float data type in Python.
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Understanding the Numeric Data Types (continued)

e complex. This data type is used for storing complex numbers — numbers that consist of a real
component and an imaginary component. Complex numbers have mostly specialized uses beyond the
scope of this book.

Understanding the Sequence Data Types

In Python, a sequence is a set of data that is ordered — in other words, it has a specific order. Some
sequence data types are immutable, or unchangeable, whereas others are mutable, or changeable.

The following list explains the main data types in the sequence category:

e list. This data type contains a sequence of similar items — for example, a list of integers might con-
tain 1, 2, and 3, or a list of strings might contain dog, cat, and snake. Lists are mutable, so you can
change their contents, their order, or both. See the section “Start Working with Lists,” later in this
chapter, for more about this data type.

e tuple. This data type is used to store an ordered sequence of values. The values do not need to be
unique, so a tuple can contain multiple instances of the same value. A tuple is immutable, so you cannot
change its contents or its order once you have created it. See the section “Work with Tuples,” later in
this chapter, for more about this data type.

® range. This data type is used to contain an immutable sequence of integer values — for example, from
1 to 10. Ranges are often used to control the number of iterations in for loops.

e str. This data type is used for storing strings of text. Python considers a string to be an immutable —
unchangeable — sequence of characters. The section “Start Working with Strings,” later in this chapter,
gets you started with the str data type, while Chapter 9, “Working with Text,” shows you the most use-
ful moves with strings.

continued B>
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Understanding Python’s Data Types (continued)

n addition to the sequence data types — 1ist, tuple, range, and str — discussed so far in
this section, Python provides a set data type for storing sets of data. A set is not a sequence
because it does not have a specific order.

Python also provides a single mapping data type, dict, which is used for creating dictionaries. A
dictionary in Python is not a dictionary in the everyday sense, although there are some similarities
between the two: A key in the dictionary maps to a particular value, enabling you to look up that value.

Understanding the Set Data Type

In Python, the set data type enables you to store multiple values in a single variable. The set data type
has the following characteristics:

¢ It contains elements. The elements, also called members, are the discrete objects that make up the set.
e Each element is unique. A set cannot have duplicate elements. By contrast, a list or a tuple can have

duplicate elements.
o It is unordered. The elements in a set have no specific order. This means you cannot refer to an element

in a set by its index or position.
e It is immutable. Once you have created a set, you cannot change its existing items, but you can add
further items to the set if you need to.

The section “Work with Sets,” later in this chapter, gives you an example of creating and manipulating a set.

Understanding the Mapping Data Type

Python’s mapping category contains a single data type, dict, which is used for dictionaries. A dictionary
consists of key/value pairs, with the key in each pair giving you access to set, retrieve, or modify the
associated collection of information in the value.

A dictionary is unordered; you access the data by supplying the appropriate key rather than an index value.
A dictionary is mutable, so you can change its contents after creating it.

The section “Start Working with Dictionaries,” later in this chapter, introduces working with dictionaries.
Chapter 11, “Working with Lists and Dictionaries,” goes into dictionaries in depth.
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Understanding Python’s Classes

In Python, a class is a kind of template you use for creating a new object of a particular type. You can
create a class object to organize the functions and other code in a particular project.

That sounds nebulous, but if you work with office productivity software, you are likely used to a similar
paradigm. For example, if you need to create many memos of the same type in Microsoft Word, you may
create a custom memo template containing the layout and formatting for the memo, and perhaps some VBA
code for automation. That memo template is analogous to a Python class.

Chapter 12, “Working with Classes,” explains how classes work, tells you what classes are useful for, and
shows you how to create a class and put it to use.

Understanding the Instance Data Type

In Python, an instance is an individual object created from a particular class. For example, say you create a
class that contains the functions needed to run a particular data-aggregation and assessment task. When
you want to work on that data, you create an instance of the class — or, to use the formal term, you
instantiate the class.

Continuing the previous example, when you need to produce a memo, you create a new document based on
your memo template rather than using the memo template itself. The document is analogous to an instance
of the template class.

Chapter 12, “Working with Classes,” covers how to create and use instances of your custom classes.

Understanding the Exception Data Type

In Python, an exception is an object representing an error that occurred during code. Chapter 10, “Handling
Errors,” shows you how to work with Python’s built-in exceptions to handle errors when they occur. This
chapter also explains how to create custom exceptions.
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Work with Integers

Python provides the int data type for storing integer values. An integer is a whole number, one with
no fractional component. For example, 1, 7, and 49 are integers, whereas 1%2 and 7.25 are not.

In this section, you use the input () command twice to prompt the user to enter two integers. Each
input () command returns a string that you convert to an integer by using the int () command.
You then use the addition operator, +, to add the numbers; use the str () command to create a
string from the result; and use the print () command to display that string.

Work with Integers

Create the SCI"ipt ] File Edit Selection View Go Run Terminal Help Integers_3.py - Visual Studio Code — o X
. . . % Integers_3.py X B~ @ -
o In Visual Studio Code, create a new script, 1 R e m—

1 steil = inputl(“Enter an integer: | - i |

and then save it.

For example, press (E1)+(), click Select

a Language, and then click Python. Press
(E1)+(E), specify the filename and location,
and then click Save.

Q Type the following statement, which uses the
input () command to prompt the user to
enter an integer and assigns the result to
a variable named strN1:

strN1 = input ("Enter an
integer: ")

Python 3.10.0 64-bit ®O0A0 & Ln1.Col36 Spaces4 UTF-8 CRLF Python & L

e Press (5.2, and then type the following

%) File Edit Selection View Go Run Terminal Help Integers_3.py - Visual Studio Code ~ — [u} X
statement, which prompts the user to P—— Be @ e
enter another integer and assigns it to a B S P -
variable named strN2: 4 ’0
4 dntN2 = int(striz)} T
strN2 = input ("Enter another
integer: ")

O Press (5:2), and then type the following
statement, which uses the int () command
to convert strN1 to an integer and assigns
it to a variable named intN1:

intN1l = int (strN1)

© Press (1), and then repeat step 4, but
this time convert strN2 to an integer and
assign it to intN2:

Python 3.100 64-bit ®OA0 & Ln4,Col 19 Spaces:4 UTF-8 CRLF Python

intN2 = int (strN2)
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G Press (Z:.J, and then type the following
statement, which adds intN1 and intN2,
assigning the result to a variable named
intTotal:

intTotal = intN1l + intN2

0 Press (5.2, and then type the following
statement, which uses the str () command
to convert intTotal to a string:

strTotal = str(intTotal)

e Press (5.2, and then type the following
statement, which uses the strings to
display the calculation and its result:

print (strN1 + "+" + strN2 +
"=" + strTotal)

Run the Script
o Click Run Python File in Terminal ([>).
(@ The Terminal pane opens.

(@ The Terminal pane displays the details
of the code it is running.

The first prompt appears.
e Type a value and press (Z1J.

The second prompt appears.
€© Type another value and press [Zi770.

@ The calculation and its result appear.
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®J File Edit Selection View Go Run Terminal Help Integers_3.py - Visual Studio Code = o X
@ Integers_3py X D~ @ -
€: > Users > guy > Dropbox > TYV_Python > Code > # Integers 3.py > ..

1 steN1 = input(“Enter an integer: ") BT

2 strN2 = input("Enter another integer: ")

3 intNl = int(stril)

4 intn2 = int(strn2)

s intTotal = intN1 + intNl@

6 strTotal = str(intTotal) .l
7 print(stril + "+" + stri2 + "=" + strTotal)@

Python3.10064-bit ®OA0 £

»J File Edit Selecion View Go Run Terminal Help Integers_3.py - Visual Studio Code = a X

Python3.10064-bit ®@0A0 £

% Integers_3.py X |>4

C: » Users > guy  Dropbox > TYV_Python » Code > # Integers_3py > ..
1 strNl = input(“Enter an integer: ") BT
strN2 = input("Enter another integer: ")
intNl = int(strnl}
intN2 = int(strn2)
intTotal = intN1 + inth2 T
strTotal = str(intTotal)
print(stril + "+" + strN2 + "=" + strTotal)

NN R

PROBLEMS ~ OUTPUT  DEBUG CONSOLE TERM\NA,@ 1&f Python Debug Console +~ [ @ ~ X

Copyright (C) Microsoft Corporation. All rights reserved.
Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\guy\Dropbox\T¥V_Python\Code> & 'C:\Program Files\Python31@\python.exe' 'c:\Users\guy
\.vscode\extensions\ms-python. python-2821.18.1365161278\pythonFiles\ L thon\debugpy\launcher
‘52281 C--" 'c :\User‘s\guy\Dr‘upbux\TWﬁPython\CDde\Integer‘s}.py%

nter an integer: 125

Enter another integer: 255

125+255=388

PS C:\Users\guy c ox\'leythnn\tndyl

In7 Col44 Spaces:4 UTF-8 CRLF Python &

What does the + operator do in Python?

mathematical operators and other operators.

With numerical values, Python uses the + operator for addition. For example, 1 + 2 adds 1 and 2,
returning 3. See Chapter 5, “Working with Python’s Operators,” for more information about Python’s

With strings, Python uses the + operator for concatenation, which means joining the strings together. For
example, "after" + "noon" joins after and noon, returning afternoon. When concatenating strings, you
will often need to add spaces or punctuation between them.
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Work with Floating-Point Values

Afloatfng—point value is a value that includes both an integer part and a decimal part, such as
6.155 or 0.1. In Python, floating-point values are often called floats.

A floating-point number’s value is represented in binary using two components, a mantissa and an
exponent. The mantissa stores the binary value for the number, whereas the exponent specifies the
position of the decimal point in the mantissa. This means that, while a float is an efficient means of
storing a number that includes a decimal point, its accuracy can vary.

Work with Floating-Point Values

0 In Visual Studio Code, create a new script, and
then save it.

For example, press (€{)+(1]), click Select

a Language, and then click Python. Press
(E1)+ (=), specify the filename and location,
and then click Save.

SQ File Edit Selection View Go Run Terminal Help floats11.py - Visual Studio.. — m] X

% floats11.py % [T | e

C: > Users > guy > Dropbox > TYV_Python > Code > % floats11.py > ..
1  degF = input(“Enter the Fahrenheit temperature: ")0 —

2 result = degF + " degrees Fahrenheit is "]

e Type the following statement, which prompts
the user to enter the Fahrenheit temperature,
assigning the result to the variable degF:

degF = input ("Enter the Fahrenheit
temperature: ")

e Press (211 and type the following statement,
which assigns the input () command’s string and
explanatory text to a variable named result: Python 3100 64-bit. @O0AD & In2,Col4? Spaces4 UTF-8 CRLF Python &

result = degF + "degrees
Fahrenheit is "

o Press (5] and type the following statement,
which converts the input () command’s string
to a float data type:

% flosts11.py % B~ M -

C: > Users > guy > Dropbox > TYV_Python » Code > # floats11.py > ..
1  degF = input("Enter the Fahrenheit temperature: ™)

2 result = degF + " degr Fahrenheit is "
3 degF = -Fluat(degF)@
degC = degF - 32 i

degC = degC * !

degF = float (degF)

e Press (527 and type the following statement,
which subtracts 32 from the float value in
degF and assigns the result to the variable
named degcC.

degC = degF - 32

Press (=11 and type the following statement,
which multiplies the value in degcC by 5:

Python 3.10064-bit @®0A0 & Ln5Col 16 Spacesi4 UTF-8 CRLF Python & 0O

degC = degC * 5
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0 Press (=) and type the following statement,
which divides the value in degc by 9:

degC =
e Press (=] and type the following

statement, which rounds the degc value
down to one decimal place:

degC / 9

degC = round(degC, 1)

Q Type the following statement, which derives
a string from the degc value and adds that
string and further explanatory text to the
existing string in the result variable:

result = result + str(degC) + "

degrees Celsius."

@ Press (527 and type the following

] File Edit Selection View Go Run Terminal Help floats1l.py - Visual Studio... — | X

@ floats11.py X P M -
C: > Users > guy > Dropbox > TYW_Python > Code > # floats11.py » ...

1 degF = input(“"Enter the Fahrenheit temperature: ") i

2 result = degF + " degrees Fahrenheit is "

3 degF = float(degF)

4 degC = degF - 32

5 degC = degC * 5

6 = degC / @ =

round(degC,1)

degC
&degc =
8 result

Python3.10064-bit @ 0A0 £

= result + str(degC) + "

degrees Celsius. 0

Ln8 Col 50 Spaces:4 UTF-28 CRLF Python

statement, which uses the print ()
command to display the contents of the
result variable:

print (result)
) Click Run Python File in Terminal ([>).
@ The Terminal pane opens.

@ The Terminal pane displays the details of
the code it is running.

The first prompt appears.
The input () prompt appears.
@ Type a Fahrenheit temperature and press (=..).
@ The result appears.

] File Edit Selection View Go Run Terminal Help floats1l.py - Visual Studio... — | X

@ floats11.py X w w ([0 ==

C: > Users > guy > Dropbox > TYV_Python > Code > # floats11.py > ..

1 degF = input(“"Enter the Fahrenheit temperature: ") EE_V

2 result = degF + " degrees Fahrenheit is "

3 degF = float(degF)

4 degC = degF - 32

5 degC = degC * 5 b
6 degC = degC / ©

7 degC = round(degC,1)

8 result = result + (degC) + " degrees Celsius.”

9 print(result)@

PROBLEMS ~ OUTPUT  DEBUG CONSOLE TERM\NA,ﬂﬂhur Debug Console + ~ [ 0 ~ X

Install the latest Powershell for new features and improvements! https://aka.ms/PSWind
aus

PS5 C:\Users\guy\Dropbox\TYV_Python\Code> & 'C:\Program Files\Python31@\python.exe' 'c
:\Users\guy\ . vscode\extensions\ms-python. python-2021.18.1365161279\pythonFiles\lib\pyt

hon\debugpy\launcher® '58084" '--* 'c:\USePEuy\Dmpbox\TW_Python\Code\FlDats11.py'
Enter the Fahrenheit temperature: 28.4

08.4 degrees Fahrenheit is 36.9 degrees Cslsiu54
PS C:\Users\guy\Dropbox\TYV_Python\Code> I

Python3.10064-bit @ 0A0 £

Ln9,Col 14 Spacess4 UTF-8 CRLF Python & 0O

Can you wri