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Introduction
This book is one of a series of books about Elixir and Nerves. Each book in
this series will teach one fundamental software concept and build one complete
project using the Elixir language on Nerves. Elixir1 is a highly concurrent and
reliable functional programming language, and Nerves2 is a tool for embedding
programs on it to build the internet of things, IoT. These devices are small
special-purpose computers used to control hardware. They show up in cars,
appliances, and more. You might see these nifty devices called different
names. In this book, we’ll use the terms target, embedded computer,
embedded device, controller, and more depending on the context. Regardless
of the name, the concepts are the same. We embed a sophisticated program
into a tiny computer.
In this book, you’ll build such an IoT device—a binary clock that cryptically
tells time by lighting a series of LEDs and gets the current time from the
network. Pure Elixir code will control the clock’s display. While a clock is a
relatively simple machine, it has many of the same parts as real-life hardware
projects. Throughout this book, you’ll use the very same principles to organize
the software in your own clock as you’d use in any other program.

How to Read This Book
This book takes you step by step through the process of building an end-toend binary clock, from the layers of software to the LEDs. If you choose to
omit steps, you could wind up with a nonfunctional end product.

Who This Book Is For
This book is for any Elixir programmer who is comfortable with the basics of
the programming language and is interested in dabbling in the world of

1.
2.

https://elixir-lang.org
http://nerves-project.org/
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embedded systems. No soldering or deep hardware experience is necessary,
given that you will be working with off-the-shelf plugin-and-play hardware.

Who This Book Isn’t For
If you have just a little experience with Elixir, don’t worry. We’ll help you with
some of the more advanced concepts. If you are just getting started, you might
want to put this book aside for a bit and pick up Programming Elixir 1.6
[Tho18].
While Elixir 1.6 came out a few years ago now, the core language has not
changed much in that time and as such the book will help you develop a
solid Elixir foundation. After you read that book, feel free to pick this one up
again and get your hands dirty with an IoT-based project.

Building the Project
Being able to build and run your application code will be key to understanding
the concepts outlined in this book. As such it is important that you have the
items outlined in the next couple sections so that you have everything you
need to complete the binary clock.

Software Requirements
Embedded hardware aside, you’ll need the following things:
• Elixir version 1.12 or greater
• A Linux, MacOS, or Windows machine to do your development on
• A wireless access point for your local area network
If you have all of those items, then you’re good to go from a development
machine perspective, and all that is needed is the Nerves related hardware.

Hardware Requirements
While there is some flexibility with what hardware (like what version Raspberry
Pi) you can buy and from where, the following items were used by the authors:
•
•
•
•
•
•
•
•

Raspberry Pi Zero W with headers
Micro-USB connection data cables
4GB+ microSD card
MicroSD card reader
20 LEDs of various colors
Some resistors
TLC5947 constant current driver with a SPI interface
Jumper wires, breadboard, headers, and ribbon cables
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If you don’t know what these things are or where to buy them, fear not, as
we explain all of this in the first few chapters. You can drift away from these
parts, but you might need to change the instructions in the book slightly to
get things to run.

Online Resources
All of the code for this project can be found online in the GitHub repository.3
If you need any assistance for all things Elixir and Nerves, be sure to check
out the Elixir Forums4 where you’ll find a vibrant community ready to help.
Make sure you mark your post with the Nerves category so the Nerves team
will see your post.
If instead you would rather use a more interactive feedback system, the #nerves
channel on the Elixir Slack may be your best bet. Since this forum maintains
history, the Nerves team prefers this resource so their advice can help many
users with the same concerns. If you choose to use Slack, consider adding a
post to Elixir Forum to document your problem resolution.
With those bits of housekeeping aside, we can make a plan.

3.
4.

https://github.com/groxio-learning/thnerves
https://elixirforum.com
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