


CoreOS Essentials

Develop effective computing networks to deploy your 
applications and servers using CoreOS

Rimantas Mocevicius

BIRMINGHAM - MUMBAI



CoreOS Essentials

Copyright © 2015 Packt Publishing

All rights reserved. No part of this book may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, without the prior written 
permission of the publisher, except in the case of brief quotations embedded in 
critical articles or reviews.

Every effort has been made in the preparation of this book to ensure the accuracy 
of the information presented. However, the information contained in this book is 
sold without warranty, either express or implied. Neither the author, nor Packt 
Publishing, and its dealers and distributors will be held liable for any damages 
caused or alleged to be caused directly or indirectly by this book.

Packt Publishing has endeavored to provide trademark information about all of the 
companies and products mentioned in this book by the appropriate use of capitals. 
However, Packt Publishing cannot guarantee the accuracy of this information.

First published: June 2015

Production reference: 1240615

Published by Packt Publishing Ltd.
Livery Place
35 Livery Street
Birmingham B3 2PB, UK.

ISBN 978-1-78528-394-9

www.packtpub.com



Credits

Author
Rimantas Mocevicius

Reviewers
Brian Harrington

Paul Kirby

Patrick Murray

Melissa Smolensky

Commissioning Editor
Julian Ursell

Acquisition Editor
Usha Iyer

Content Development Editor
Amey Varangaonkar

Technical Editor
Utkarsha S. Kadam

Copy Editor
Vikrant Phadke

Project Coordinator
Bijal Patel

Proofreader
Safis Editing

Indexer
Rekha Nair

Graphics
Abhinash Sahu

Production Coordinator
Aparna Bhagat

Cover Work
Aparna Bhagat



About the Author

Rimantas Mocevicius is an IT professional with over 20 years of experience 
in Linux. He is a supporter and fan of open source software. His passion for new 
technologies drives him forward, and he never wants to stop learning about them.

I would like to thank my wife and son for encouraging me to write 
this book and supporting me all throughout the way until its end.

I also want to say a big thank you to my technical reviewers, Paul 
Kirby, Brian Harrington, and Patrick Murray, for their invaluable 
recommendations.

Lots of thanks to the staff at Packt Publishing for guiding me 
through all of the book writing process and helping make it a  
nice book.

And of course, a big thank you goes to the CoreOS team for releasing 
such an amazing Linux-based operating system.



About the Reviewers

Brian 'Redbeard' Harrington is a developer, hacker, and technical writer in 
the areas of open source development and system administration. He has spent 
time in both defensive and offensive computing, combined with his readings of 
classical anarchism, to present new ideas in organizational hierarchies for software 
development. He has been featured on Al Jazeera as an expert in the field of 
computer security, and has been seen and heard on Bloomberg Television and 
National Public Radio. Brian currently resides in Oakland, California, USA. He  
was formerly the elected president of the HacDC hackerspace.

He is one of the early employees of CoreOS. In true start-up terms, this means that he 
has done everything from taking out the trash to racking servers and stepping on site 
with customers. He has previously worked with Red Hat, the US Census Bureau, and 
other organizations, chopping wood and carrying water to keep the Internet running.

Thank you to Holly. I'll always strive to make you proud.

Patrick Murray is a senior software engineer at Cisco Systems. He has been 
working in the Silicon Valley since 2008. He completed his education in computer 
engineering from Michigan Technological University in Houghton, Michigan, 
USA. His primary technology interests are cloud deployment and orchestration, 
distributed systems, NoSQL, and big data.

I would like to thank my beautiful newborn daughter, Amelia, and 
my wife, Xian, for their support and for letting me find the time to 
work as a reviewer.

Melissa Smolensky is the director of marketing at CoreOS and oversees all the 
marketing activities there. She is passionate about start-ups, the future of technology, 
and how technology is changing the way we consume and interact with media.



www.PacktPub.com

Support files, eBooks, discount offers, and more
For support files and downloads related to your book, please visit www.PacktPub.com.

Did you know that Packt offers eBook versions of every book published, with PDF 
and ePub files available? You can upgrade to the eBook version at www.PacktPub.com 
and as a print book customer, you are entitled to a discount on the eBook copy. Get in 
touch with us at service@packtpub.com for more details.

At www.PacktPub.com, you can also read a collection of free technical articles, sign up  
for a range of free newsletters and receive exclusive discounts and offers on Packt 
books and eBooks.

https://www2.packtpub.com/books/subscription/packtlib

Do you need instant solutions to your IT questions? PacktLib is Packt's online digital 
book library. Here, you can search, access, and read Packt's entire library of books.

Why subscribe?
•	 Fully searchable across every book published by Packt
•	 Copy and paste, print, and bookmark content
•	 On demand and accessible via a web browser

Free access for Packt account holders
If you have an account with Packt at www.PacktPub.com, you can use this to access 
PacktLib today and view 9 entirely free books. Simply use your login credentials for 
immediate access.



[ i ]

Table of Contents
Preface	 v
Chapter 1: CoreOS – Overview and Installation	 1

An overview of CoreOS	 2
How CoreOS works	 2
Installing the CoreOS virtual machine	 4

Cloning the coreos-vagrant GitHub project	 4
Working with cloud-config	 4
Startup and SSH	 6

Summary	 9
Chapter 2: Getting Started with etcd	 11

Introducing etcd	 11
Reading and writing to etcd from the host machine	 12

Logging in to the host	 12
Reading and writing to ectd	 12

Reading and writing from the application container	 13
Watching changes in etcd	 14
TTL (time to live) examples	 15
Use cases of etcd	 15
Summary	 16

Chapter 3: Getting Started with systemd and fleet	 17
Getting started with systemd	 17

An overview of systemd	 17
The systemd unit files	 18
An overview of systemctl	 19

Getting started with fleet	 21
The fleet unit files	 21
An overview of fleetctl	 24



Table of Contents

[ ii ]

References	 25
Summary	 25

Chapter 4: Managing Clusters	 27
Determining the optimal etcd cluster size	 27
Bootstrapping a local cluster	 28

Cloning the coreos-vagrant project	 28
Customizing a cluster via the cloud-config file	 32
Scheduling a fleet unit in the cluster	 33

References	 35
Summary	 35

Chapter 5: Building a Development Environment	 37
Setting up the local development environment	 37

Setting up the development VM	 38
What happened during the VM installation?	 39
Deploying the fleet units	 41

Bootstrapping a remote test/staging cluster on GCE	 44
Test/staging cluster setup	 45

Creating our cluster workers	 49
Running fleetctl commands on the remote cluster	 54

References	 58
Summary	 58

Chapter 6: Building a Deployment Setup	 59
Code deployment on Test and Staging servers	 59

Deploying code on servers	 59
Setting up the Docker builder and private Docker registry worker	 62

Server setup	 62
Summary	 66

Chapter 7: Building a Production Cluster	 67
Bootstrapping a remote production cluster on GCE	 67

Setting up the production cluster	 68
Deploying code on production cluster servers	 71

Setting up the Docker builder server	 72
Deploying code on production servers	 73

An overview of the Dev/Test/Staging/Production setup	 77
PaaS based on fleet	 78

Deploying services using PAZ	 78
Another cloud alternative for running CoreOS clusters	 80
Summary	 81



Table of Contents

[ iii ]

Chapter 8: Introducing CoreUpdate and  
Container/Enterprise Registry	 83

Update strategies	 83
Automatic updates	 83
Uses of update strategies	 84

CoreUpdate	 85
Container Registry	 87

Quay.io overview	 87
Enterprise Registry	 89
Summary	 90

Chapter 9: Introduction to CoreOS rkt	 91
An introduction to rkt	 91

Features of rkt	 92
The basics of App container	 92
Using rkt	 92
rkt networking	 93
rkt environment variables	 93
rkt volumes	 93

Running streamlined Docker images with rkt	 94
Converting Docker images into ACI	 96
Summary	 97

Chapter 10: Introduction to Kubernetes	 99
What is Kubernetes?	 99

Primary components of Kubernetes	 100
Kubernetes cluster setup	 102
Tectonic – CoreOS and Kubernetes combined for a commercial 
implementation	 109
Summary	 110

Index	 111





Preface

[ v ]

Preface
CoreOS is a new breed of the Linux operating system and is optimized to run Linux 
containers, such as Docker and rkt. It has a fully automated update system, no 
package manager, and a fully clustered architecture.

Whether you are a Linux expert or just a beginner with some knowledge of 
Linux, this book will provide you with step-by-step instructions on installing 
and configuring CoreOS servers as well as building development and production 
environments. You will be introduced to the new CoreOS rkt Application Containers 
runtime engine and Google's Kubernetes system, which allows you to manage a 
cluster of Linux containers as a single system.

What this book covers
Chapter 1, CoreOS – Overview and Installation, contains a brief CoreOS overview what 
CoreOS is about.

Chapter 2, Getting Started with etcd, explains what etcd is and what it can be used for.

Chapter 3, Getting Started with systemd and fleet, covers an overview of systemd. This 
chapter tells you what fleet is and how to use it to deploy Docker containers.

Chapter 4, Managing Clusters, is a guide to setting up and managing a cluster.

Chapter 5, Building a Development Environment, shows you how to set up the CoreOS 
development environment to test your Application Containers.
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Chapter 6, Building a Deployment Setup, helps you set up code deployment, the Docker 
image builder, and the private Docker registry.

Chapter 7, Building a Production Cluster, explains the setup of the CoreOS production 
cluster on the cloud.

Chapter 8, Introducing CoreUpdate and Container/Enterprise Registry, has an overview of 
free and paid CoreOS services.

Chapter 9, Introduction to CoreOS rkt, tells you what rkt is and how to use it.

Chapter 10, Introduction to Kubernetes, teaches you how to set up and use Kubernetes.

What you need for this book
For this book, you will need a Linux-powered system or an Apple Mac, and a Google 
Cloud account to run the examples covered. You will also require the latest versions 
of VirtualBox and Vagrant to run the scripts.

Who this book is for
This book will benefit any Linux/Unix system administrator. Any person with even 
a basic knowledge of Linux/Unix will have an advantage when using this book.

This book is also for system engineers and system administrators who are already 
experienced with network virtualization and want to understand how CoreOS can be 
used to develop computing networks for the deployment of applications and servers. 
They must have a proper knowledge of the Linux operating system and Application 
Containers, and it is better if they have used a Linux distribution for the purpose of 
development or administration before.

Conventions
In this book, you will find a number of styles of text that distinguish between 
different kinds of information. Here are some examples of these styles, and an 
explanation of their meaning.

Code words in text are shown as follows: "We can include other contexts through the 
use of the include directive."
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A block of code is set as follows:

  etcd2:
    name: core-01
    initial-advertise-peer-urls: http://$private_ipv4:2380
    listen-peer-urls:  
      http://$private_ipv4:2380,http://$private_ipv4:7001
    initial-cluster-token: core-01_etcd
    initial-cluster: core-01=http://$private_ipv4:2380
    initial-cluster-state: new
    advertise-client-urls:  
      http://$public_ipv4:2379,http://$public_ipv4:4001
    listen-client-urls: http://0.0.0.0:2379,http://0.0.0.0:4001
  fleet:

Any command-line input or output is written as follows:

$ git clone https://github.com/coreos/coreos-vagrant/

New terms and important words are shown in bold. Words that you see on  
the screen, in menus or dialog boxes for example, appear in the text like this:  
"We should see this output in the Terminal window."

Warnings or important notes appear in a box like this.

Tips and tricks appear like this.

Reader feedback
Feedback from our readers is always welcome. Let us know what you think about 
this book—what you liked or disliked. Reader feedback is important for us as it helps 
us develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedback@packtpub.com and mention 
the book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing 
or contributing to a book, see our author guide at www.packtpub.com/authors.


