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Introduction
Data processing is an essential part of many software applications. In fact,
most engineers don’t even think about it as something separate from programming. But if you’re transforming information in some way, for example, when
doing reporting, data aggregation, or analytics, then you’re doing data processing.
Thanks to the Erlang Virtual Machine (also known as the BEAM), everyone
who uses Elixir benefits from its amazing concurrency model, which is particularly well suited for long-running, concurrent tasks. As a result, you will
find that Elixir offers more ways for performing concurrent work than other
languages.
While this is a good thing, it could also be challenging to find the right tool
for the job. Some tasks are excellent fit for Flow, while others are perfect for
Broadway. Sometimes it’s easier to just use GenStage, or even the Task module.
Making the right choice means going through dozens of pages of documentation, and that would be just the beginning.
This book is here to help you navigate the world of concurrency tools available
in the Elixir ecosystem. You will learn about the most popular modules and
libraries and start using them in no time. You will also discover a range of
new techniques that will help you simplify your product, improve the performance of your code, and make your application more resilient to errors and
increased workloads.

Who Should Read This Book?
Most applications have to process data in some way and run on machines
with multi-core CPUs. If your application is one of them, and data processing
plays an important part in what you do, then this book is for you. Web
development is very popular with Elixir, but the techniques in this book work
equally well if you’re using Nerves and working on embedded software.
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This book is targeted at intermediate developers, who are comfortable with
writing Elixir code. If you’re not familiar with the language, then you should
pick another book, such as Programming Elixir 1.6 [Tho18] by Dave Thomas,
before attempting this one.
However, you don’t have to be an expert in Elixir—this book will guide you
through each topic with plenty of examples and helpful figures along the way.
In every chapter, you will gain valuable knowledge which you can then apply
to your personal or business projects.

About This Book
There are five chapters, each dedicated to a specific module or a library.
In Chapter 1, Easy Concurrency with the Task Module, on page ?, you’ll get
started on the journey of learning how concurrency works in Elixir. It introduces the Task module, processes, timeouts, and other topics that lay the
foundation for the following chapters to build upon.
In Chapter 2, Long-Running Processes Using GenServer, on page ? you’ll
learn about GenServer and supervisors. You will see how to create and configure
GenServer processes by building a simple job-processing system. We’ll introduce
the Supervisor behaviour and talk about how Elixir achieves fault tolerance.
In Chapter 3, Data-Processing Pipelines with GenStage, on page ? we’ll move
on to data-processing pipelines. You will learn about back-pressure, and the
building blocks of GenStage—producer, consumer, and producer-consumer.
You will also start building your very own web scraper by putting what you
have learned into practice.
In Chapter 4, Processing Collections with Flow, on page ?, you’ll see how
you can use Flow instead of GenStage for operations like map, filter, reduce, and
more. You will learn how to use it when working with large datasets and even
plug it into existing GenStage data-processing pipelines.
The last chapter is Chapter 5, Data-Ingestion Pipelines with Broadway, on
page ?. We’re going to set up a data-ingestion pipeline using RabbitMQ, but
the techniques apply to other message brokers, such as Amazon SQS, Apache
Kafka, and Google Cloud Pub/Sub. We will cover the various options and
benefits that come with Broadway.

About the Code
You can’t apply all the techniques in this book without having data to process
or services to integrate with. At the same time, downloading large data sets
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or signing up to third-party services is too cumbersome and not practical for
the purposes of this book. That’s why all projects attempt to simulate realworld cases, so you can focus on the implementation details. It also makes
them easy to reproduce.
To run the code examples and snippets from the book on your computer,
make sure you have Erlang and Elixir installed first. The versions used in
this book are Erlang 23.0 and Elixir 1.11. If you need help installing them,
check Elixir’s official website1 to see what installation options you have for
your operating system.
For Chapter 5, you will also need RabbitMQ installed. You can find installation
instructions on RabbitMQ’s website.2

Online Resources
All examples and source code can be downloaded from the book page on the
Pragmatic Bookshelf website.3 Please report any errors or suggestions you
may have using the errata link.4
If you enjoyed reading this book, please let others know about it and spread
the word. If you use Twitter, you can find me at @svileng5 and let me know
which part of the book you liked the most. You can also tweet to @pragprog.6
Svilen Gospodinov
London, United Kingdom, August 2021
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