Extracted from:

Portable Python Projects

Run Your Home on a Raspberry Pi

This PDF file contains pages extracted from Portable Python Projects, published
by the Pragmatic Bookshelf. For more information or to purchase a paperback or
PDF copy, please visit http://www.pragprog.com.

Note: This extract contains some colored text (particularly in code listing). This
is available only in online versions of the books. The printed versions are black
and white. Pagination might vary between the online and printed versions; the

content is otherwise identical.

Copyright © 2022 The Pragmatic Programmers, LLC.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted,
in any form, or by any means, electronic, mechanical, photocopying, recording, or otherwise,
without the prior consent of the publisher.

The Pragmatic Bookshelf

Raleigh, North Carolina


http://www.pragprog.com

Portable Python

Projects

i

v
-
o
Q
@F
N
T
07
©
-
S
O
&
O
un
=
5
>~
=
a2

N R O e AT
© AN W O X W C ARCEN
NNV NENDE DO O © s
ORI B S R Mo =\ QW

1 AN TN T U0 M 0 S i.l o -
o ©Q ¥ ™~ = ©
n oY N OO \wn

6590./ 1Aummm 4”52254’1,0“

Vs - N

4,4. o ® o\

~,\ A <« — o A~ —
AL TN
o o Ve - Do = W
o 4.« o S “ ) SR SR

~ n

w0 N <owwwno

SO

Mike Riley

edited by Jacquelyn Carter






Portable Python Projects

Run Your Home on a Raspberry Pi

Mike Riley

The Pragmatic Bookshelf

Raleigh, North Carolina



Pr matic
ookshelf

Many of the designations used by manufacturers and sellers to distinguish their products
are claimed as trademarks. Where those designations appear in this book, and The Pragmatic
Programmers, LLC was aware of a trademark claim, the designations have been printed in
initial capital letters or in all capitals. The Pragmatic Starter Kit, The Pragmatic Programmer,
Pragmatic Programming, Pragmatic Bookshelf, PragProg and the linking g device are trade-
marks of The Pragmatic Programmers, LLC.

Every precaution was taken in the preparation of this book. However, the publisher assumes
no responsibility for errors or omissions, or for damages that may result from the use of
information (including program listings) contained herein.

For our complete catalog of hands-on, practical, and Pragmatic content for software devel-
opers, please visit https://pragprog.com.

The team that produced this book includes:

CEO: Dave Rankin

COO: Janet Furlow

Managing Editor: Tammy Coron
Development Editor: Jacquelyn Carter
Copy Editor: L. Sakhi MacMillan
Indexing: Potomac Indexing, LLC
Layout: Gilson Graphics

Founders: Andy Hunt and Dave Thomas

For sales, volume licensing, and support, please contact support@pragprog.com.

For international rights, please contact rights@pragprog.com.

Copyright © 2022 The Pragmatic Programmers, LLC.

Allrights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form, or by any means, electronic, mechanical, photocopying, recording,
or otherwise, without the prior consent of the publisher.

ISBN-13: 978-1-68050-859-8
Encoded using the finest acid-free high-entropy binary digits.
Book version: P1.0—February 2022


https://pragprog.com
support@pragprog.com
rights@pragprog.com

Introduction

Welcome to the Pi. The journey ahead will guide you through the process of
obtaining and configuring the right hardware and software to create unique
and interesting applications.

A lot of books are written about the Pi, but nearly all of them focus on basic
hardware and rudimentary electronics tasks that fail to showcase the power
that the latest Pi hardware and add-ons have to offer. The base software we
will configure on the Pi are the same applications used by world-class devel-
opers. And the projects we’ll create offer a functional foundation that you can
use to extend and customize for your own ideal applications.

The Raspberry Pi hardware has evolved considerably since its initial release
in 2012. The fourth-generation design represents a major leap forward in
bringing inexpensive yet powerful computers to the masses. The Pi 4 can
support up to 8 GB RAM, which is twice as much as many desktops and
laptops sold just a few years ago. More memory equates to more sophisticated
applications running at the same time.

The syntax and structure of the Python language is easy to learn for beginners
and yet is powerful enough for professional software developers to use every
day. It is portable in that scripts written on one supported operating system
can be reused with little or no changes on another OS.

The Raspberry Pi is also portable in that its size is smaller than a deck of playing
cards, allowing it to be set up or easily relocated anywhere in your home or
office. This is why the Pi is so popular among home-automation hobbyists.
Thanks to the Pi’'s low-power CPU and robust compact design, it can be
positioned behind a TV, near a washing machine and dryer, or even inside a
light-switch compartment. As long as there’s a power source and an Internet
connection that the Pi can connect to, its location and use-case possibilities
are endless.
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About the Book

The first part of the book introduces the Raspberry Pi computer, the periph-
erals required to effectively operate it, and a number of nifty sensors that
provide the Pi with extended data processing capabilities. We’'ll also install
the operating system and other software needed to prepare the Pi for the
projects in the book.

The second part of the book contains the projects. Each project is similarly
presented, starting with a brief introduction describing the objective. The
Setup section contains all the additional hardware and accessories required to
construct the project as well as any additional software libraries and packages
needed for that project. The next sections walk you through the assembly of
the components and the Python scripts needed to make them do something
interesting. Projects conclude with a Next Steps section encouraging you to
customize and expand the project foundation into a solution that ideally suits
your needs.

Online Resources

The apps and examples shown in this book can be found at the Pragmatic
Programmers website for this book.' There you will also find the errata-sub-
mission form, where you can report problems with the text or make sugges-
tions for future versions.

In the next chapter, we’ll review the shopping list of recommended hardware
used in the book’s projects. In addition to price and features, we’ll also discuss
the rationale for using one hardware configuration over another. So get ready
for an educational, fun, practical, and rewarding experience ahead!

Mike Riley

mike@mikeriley.com
January, 2022
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