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			Preface

			Ansible, an open source orchestration tool, has experienced significant growth and is now a comprehensive orchestration and configuration management solution under Red Hat’s ownership. This book will guide you through writing playbooks using core, vendor-supplied, and community Ansible modules to deploy various systems, from simple LAMP stacks to highly available public cloud infrastructures.

			By the end of this book, you will have acquired the following skills:

			
					A solid foundational knowledge of Ansible and its various supporting tools

					The ability to write your own custom playbooks to configure both Linux and Windows servers

					The ability to define highly available cloud infrastructures using code, enabling the easy distribution of your infrastructure configuration alongside your code base

					An understanding of how to use Ansible Galaxy, use community-contributed roles, and create and contribute your own roles

					The ability to run your Ansible playbooks using GitHub Actions and Azure DevOps

					The ability to deploy and configure Ansible AWX, a web-based interface for Ansible

					Various skills gained from exploring several use cases demonstrating how to integrate Ansible into your daily tasks and projects

			

			You will have a solid understanding of how to incorporate Ansible into your everyday responsibilities as a system administrator, developer, or DevOps practitioner.

			Who this book is for

			This book is written for people in the following roles who want to streamline their workflows by leveraging Ansible’s capabilities:

			
					System administrators: This book will help you automate repetitive tasks and ensure consistent configurations across your systems if you manage and maintain servers, networks, and other infrastructure components.

					Developers: As a developer, you can benefit from this book by learning how to use Ansible to provision and manage development environments, deploy applications, and integrate infrastructure-as-code practices into your development workflow.

					DevOps practitioners: If you are a DevOps practitioner responsible for bridging the gap between development and operations, this book will provide the tools and knowledge to create efficient, repeatable, and scalable deployment processes using Ansible.

			

			No prior experience with Ansible is necessary to get started with this book.

			What this book covers

			Chapter 1, Installing and Running Ansible, discusses the problems Ansible was developed to solve. After covering its background, we will work through installing Ansible on macOS and Linux. We will also discuss why there is no native Windows installer and cover installing Ansible on the Windows Subsystem for Linux.

			Chapter 2, Exploring Ansible Galaxy, discusses Ansible Galaxy, an online repository of community and vendor-contributed roles. In this chapter, we will discover some of the best roles available, how to use them, and how to create your role and have it hosted on Ansible Galaxy.

			Chapter 3, The Ansible Commands, explains how we examine Ansible commands before writing and executing more advanced playbooks. Here, we will cover using the tools that make up Ansible.

			Chapter 4, Deploying a LAMP Stack, discusses deploying a complete LAMP stack using the various core modules that ship with Ansible. We will target the Ubuntu machine that is running locally.

			Chapter 5, Deploying WordPress, expands on the LAMP stack playbook, which we deployed in the previous chapter as our base. We will use Ansible to download, install, and configure WordPress – a popular CMS.

			Chapter 6, Targeting Multiple Distributions, explains how we will adapt the playbook from the previous chapter so it can run against both Debian, which we have been targeting so far, and Red Hat-based Linux distributions.

			Chapter 7, Ansible Windows Modules, explores the ever-growing collection of Ansible modules that support and interact with Windows-based servers.

			Chapter 8, Ansible Network Modules, discusses network modules available from various vendors through Ansible Galaxy. Due to their requirements, we will only discuss the functionality of these modules.

			Chapter 9, Moving to the Cloud, discusses how we can move from using local virtual machines to using Ansible to deploy network and compute resources in Microsoft Azure. Then, we will use the playbook from the previous chapters to install and configure a LAMP stack and WordPress.

			Chapter 10, Building Out a Cloud Network, since we will have just launched a virtual machine in Microsoft Azure, moves on to Amazon Web Services; however, before launching any compute instances, we must create a network in which they can be hosted.

			Chapter 11, Highly Available Cloud Deployments, continues our Amazon Web Services deployment. We will start deploying compute and storage services into the network we created in the previous chapter, and by the end of the chapter, we will have a highly available WordPress installation.

			Chapter 12, Building Out a VMware Deployment, discusses the modules that allow you to interact with the various components of a typical VMware installation.

			Chapter 13, Scanning Your Ansible Playbooks, provides practical examples of running two third-party tools, Checkov and KICS. These tools are designed to scan your Ansible playbook code for common mistakes and potential security problems.

			Chapter 14, Hardening Your Servers Using Ansible, explains how to install and execute OpenSCAP. We will also automatically generate remediation Ansible playbooks and Bash scripts to resolve any problems found during the scan. We will also look at running WPScan and OWASP ZAP scans against the resources deployed using the playbooks from previous chapters.

			Chapter 15, Using Ansible with GitHub Actions and Azure DevOps, will examine running our Ansible playbook books from these two CI/CD platforms. As neither has native Ansible support, we will discuss how to install and run Ansible to get the most out of the platforms.

			Chapter 16, Introducing Ansible AWX and Red Hat Ansible Automation Platform, examines two web-based interfaces: we will discuss the commercial Red Hat Ansible Automation Platform and then take a deep dive into deploying and configuring the open source Ansible AWX.

			Chapter 17, Next Steps with Ansible, discusses how Ansible can be integrated into our day-to-day workflows, from interacting with collaboration services to troubleshooting your playbooks with the built-in debugger. We will also look at real-world examples of how I have used Ansible across organizations I have worked with.

			To get the most out of this book

			To get the most out of this book, I assume that you have the following:

			
					Some experience of using the command line on both Linux-based machines and macOS

					A basic understanding of how to install and configure services on a Linux server

					A working knowledge of services and languages such as Git, YAML, and virtualization	Software/hardware covered in the book
	Operating system requirements

	Ansible
	macOS, Linux, or Windows via Subsystem for Linux

	Canonical Multipass
	macOS, Linux, or Windows

	Various CLIs for public cloud providers
	macOS, Linux, or Windows via Subsystem for Linux




			

			If you are using the digital version of this book, we advise you to type the code yourself or access the code from the book’s GitHub repository (a link is available in the next section). Doing so will help you avoid any potential errors related to the copying and pasting of code.

			Download the example code files

			You can download the example code files for this book from GitHub at http://github.com/PacktPublishing/Learn-Ansible-Second-Edition. If there’s an update to the code, it will be updated in the GitHub repository.

			We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!

			Conventions used

			There are a number of text conventions used throughout this book.

			Code in text: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: “As you can see, it is calling a variable called {{ apache_packages }}, which is defined in roles/apache/defaults/main.yml as follows.”

			A block of code is set as follows:

			
- name: "Install apache packages"
  ansible.builtin.apt:
    state: "present"
    pkg: "{{ apache_packages }}"
			When we wish to draw your attention to a particular part of a code block, the relevant lines or items are set in bold:

			
- name: "Install apache packages"
  ansible.builtin.apt:
    state: "present"
    pkg: "{{ apache_packages }}"
			Any command-line input or output is written as follows:

			
$ ansible-playbook -i hosts site.yml
			Bold: Indicates a new term, an important word, or words that you see onscreen. For instance, words in menus or dialog boxes appear in bold. Here is an example: “You can leave the remaining options at their defaults and then click on the Create repository button at the end of the form.”

			Tips or important notes

			Appear like this.

			Get in touch

			Feedback from our readers is always welcome.

			General feedback: If you have questions about any aspect of this book, email us at customercare@packtpub.com and mention the book title in the subject of your message.

			Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit www.packtpub.com/support/errata and fill in the form.

			Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packt.com with a link to the material.

			If you are interested in becoming an author: If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, please visit authors.packtpub.com.

			Share Your Thoughts

			Once you’ve read Learn Ansible, we’d love to hear your thoughts! Please click here to go straight to the Amazon review page for this book and share your feedback.

			Your review is important to us and the tech community and will help us make sure we’re delivering excellent quality content.

			Download a free PDF copy of this book

			Thanks for purchasing this book!

			Do you like to read on the go but are unable to carry your print books everywhere?

			Is your eBook purchase not compatible with the device of your choice?

			Don’t worry, now with every Packt book you get a DRM-free PDF version of that book at no cost.

			Read anywhere, any place, on any device. Search, copy, and paste code from your favorite technical books directly into your application.

			The perks don’t stop there, you can get exclusive access to discounts, newsletters, and great free content in your inbox daily

			Follow these simple steps to get the benefits:

			
					Scan the QR code or visit the link below

			

			
				
					[image: ]
				

			

			https://packt.link/free-ebook/9781835088913

			
					Submit your proof of purchase

					That’s it! We’ll send your free PDF and other benefits to your email directly

			

		

		
			
			

		

	


		
			Part 1: Introducing, Installing, and Running Ansible

			In this part, we will dive into the world of Ansible and explore the fundamental concepts. You will learn how to install Ansible on various operating systems and familiarize yourself with the basic commands and structure of Ansible playbooks. By the end of this part, you will have a solid foundation to build upon as we delve deeper into automating tasks with Ansible.

			This part has the following chapters:

			
					Chapter 1, Installing and Running Ansible

					Chapter 2, Exploring Ansible Galaxy

					Chapter 3, The Ansible Commands

			

		

		
			
			

		

		
			
			

		

	


		
			1

			Installing and Running Ansible

			Welcome to this, our first chapter in the second edition of Learn Ansible. In this chapter, we will look at a few topics to introduce you to Ansible; these topics will familiarize you with the basics of what Ansible is and give you a few different use cases.

			By the end of the chapter, you will have gotten hands-on with Ansible and covered the following:

			
					Who is behind Ansible?

					The differences between Ansible and other tools

					The problem Ansible solves

					How to install Ansible on macOS and Linux

					Running Ansible on Windows 11 using the Windows Subsystem for Linux

					Launching a test virtual machine

					An introduction to playbooks

			

			Before we start talking about Ansible, let’s quickly discuss my background, how I came to be writing a book about Ansible, and what you will need to install and run Ansible on your system.

			Technical requirements

			Later in this chapter, we will install Ansible, so you will need a machine capable of running it. I will go into more detail about these requirements in the second half of the chapter. We will also use Multipass to launch a virtual machine locally. A section walks through installing Multipass and downloading an Ubuntu image to use the virtual machine’s base, which is a download of a few hundred MBs. You can find all of the code used in this chapter at https://github.com/PacktPublishing/Learn-Ansible-Second-Edition/tree/main/Chapter01.

			My story: part one

			I have been working with servers, primarily ones that serve web pages, since the late 90s, and the landscape is unrecognizable. Here is a quick overview of my first few years running servers to give you an idea of how I used to operate my early servers.

			Like most people at the time, I started with a shared hosting account where I had very little control over anything on the server side when the website I was running outgrew shared hosting due to the forum, which made up part of the site’s popularity. I moved to a dedicated server, where I thought I could flex my future system administrator muscles, but I was wrong.

			The server I got was a Cobalt RaQ 3; this was a 1U server appliance that was ahead of its time. However, I did not have root-level access to the machine, and I had to use the web-based control panel for everything I needed to do. Eventually, I got a level of access where I could access the server using Telnet; I now know this isn’t good, but it was the early days, and SSH was considered cutting-edge. I started to teach myself how to be a system administrator by making changes in the web control panel and looking at the changes to the configuration files on the server.

			After a while, I changed servers and, this time, opted to forego any web-based control panel and use what I had learned with the Cobalt RaQ to configure my first proper Linux, Apache, MySQL, PHP (or LAMP for short) server by using the pages of notes I had made. I had created runbooks of one-liners to install and configure the software I needed and numerous scribbles to help me investigate problems and keep the lights on.

			After I got my second server for another project, I realized that was probably a good time to type out my notes so that I could copy and paste them when I needed to deploy a server; the timing of this couldn’t have been better as it was a few months after making these notes that my first server failed—my host apologized and replaced it with a higher-specification but completely fresh machine with an updated operating system.

			So, I grabbed my Microsoft Word file containing my notes and copied and pasted each instruction, making tweaks based on what I needed to install on the upgraded operating system. Several hours later, I had my server up and running and my data restored.

			One of the critical lessons I learned, other than that there is no such thing as too many backups, was not to use Microsoft Word to store these types of notes; the Linux command line doesn’t care if your notes are all nicely formatted with headings and courier font for the bits you need to paste in. It does care about proper syntax, and Word had very kindly autocorrected and formatted all of my notes for print, meaning that not only did I have the pressure of having to deploy a new server and restore the backups I had thankfully been taking each day but also to try and debug my notes as I was doing so.

			Because of this, I made a copy of the history file on the server and transcribed my notes in plaintext. These notes provided the base for the next few years as I started to script parts of them, mainly the bits that didn’t require any user input.

			These scraps of commands, one-liners, and scripts were all adapted through Red Hat Linux 6; note the lack of the word Enterprise appended to the operating system’s name there, all the way through to CentOS 3 and 4.

			Things got complicated when I changed roles; I stopped consuming services from a web hosting company and started working for one. Suddenly, I was building servers for customers who may have different requirements than my projects—each server was different.

			From here, I started working with Kickstart scripts, PXE boot servers, gold masters on imaging servers, virtual machines, and bash scripts that started prompting information on the system being built. I had also moved from only needing to worry about maintaining my servers to having to log in to hundreds of different physical and virtual servers, from ones that belonged to the company I was working for to customer machines.

			Over the next few years, my single text file quickly morphed into a complex collection of notes, scripts, precompiled binaries, and spreadsheets of information that only made sense to me; if I am being honest, I ended up making myself quite a significant single point of failure.

			While I had moved to automate quite a few parts of my day-to-day work using bash scripts and stringing commands together, I found that my days were still very much filled with running all these tasks manually and working a service desk dealing with customer-reported problems and queries.

			My story is typical of many people, while the operating systems used will probably be considered ancient. The entry point of using a GUI and moving to the command line while keeping a scratch pad of common commands is quite a common scenario I have heard when working with other system administrators and even modern-day DevOps practitioners.

			So now that you know a little about my background, let’s talk about Ansible.

			Ansible’s story

			Let’s take a quick look at who developed Ansible and what it actually is.

			What is Ansible?

			Before we discuss how Ansible started, we should quickly discuss the origin of the name. The term “Ansible” was penned by science fiction novelist Ursula K. Le Guin; it was first used in her novel Rocannon’s World, which was first published in 1966. In the story’s context, an Ansible is a fictional device that sends and receives messages faster than light.

			Note

			In 1974, Ursula K. Le Guin’s novel The Dispossessed: An Ambiguous Utopia was published. This book features the development of the Ansible technology by exploring the (fictional) details of the mathematical theory that would make such a device possible.

			The term has since been used by several other notable authors within the genre to describe communication devices that are capable of relaying messages over interstellar distances, which, as you will discover throughout the course of the book, is quite an apt description of the software itself.

			Ansible, the software

			Ansible was initially developed by Michael DeHaan, who was also the author of Cobbler, which was developed while DeHaan worked for Red Hat.

			Note

			Cobbler is a Linux installation server that allows you to deploy servers within your network quickly; it can help with DNS, DHCP, package updates and distribution, virtual machine deployment, power management of physical hosts, and also the handoff of a newly deployed server, be it physical or virtual, to a configuration management system.

			DeHaan left Red Hat and worked for companies such as Puppet, which was a good fit since many users of Cobbler used it to hand off to a Puppet server to manage the servers once they had been provisioned, myself included.

			A few years after leaving Puppet, DeHaan made the first public commit to the Ansible project on February 23, 2012. The original README file gave quite a simple description that laid the foundation for what Ansible would eventually become:

			Ansible is an extra-simple Python API for doing ‘remote things’ over SSH. As Func, which I co-wrote, aspired to avoid using SSH and have its own daemon infrastructure, Ansible aspires to be quite different and more minimal, but still able to grow more modularly over time.

			Since that first commit, and at the time of writing, there have been over 53,000 commits by 5,000 contributors, and the project has over 58,000 stars on GitHub.

			In 2013, the project had grown. Ansible, Inc. was founded to offer commercial support to users who had relied on the project to manage their infrastructure and server configuration, whether physical, virtual, or hosted on public clouds.

			Out of the formation of Ansible, Inc., which received $6 million in series A funding, came the commercial Ansible Tower, which acted as a web-based frontend where end users could consume role-based access to Ansible services.

			Then, in October 2015, Red Hat announced they would acquire Ansible for $150 million.

			In the announcement, Joe Fitzgerald, who was vice president, Management, at Red Hat at the time of the acquisition, stated, “Ansible is a clear leader in IT automation and DevOps, and helps Red Hat take a significant step forward in our goal of creating frictionless IT.”

			During this book, you will find that the statements in the original README file and Red Hat’s statement when acquiring Ansible still ring true.

			Before we look at rolling our sleeves up and installing Ansible, which we will do later in this chapter, we should look at some of its core concepts.

			Ansible versus other tools

			If you look at the design principles in the first commit compared to the current version, you will notice that while there have been some additions and tweaks, the core principles remain pretty much intact:

			
					Agentless: Everything should be managed by the SSH daemon using the WinRM protocol in the case of Windows machines or API calls—there should be no reliance on custom agents or additional ports that need to be opened or interacted with on the target host. The machine running Ansible should need line of sight of the target resource network-wise.

					Minimal: You should be able to manage new remote machines without installing any new software on the target host; each Linux target host will typically have at least SSH and Python installed as part of a minimal installation, which is all needed to run Ansible.

					Descriptive: You should be able to describe your infrastructure, stack, or task in a language readable by machines and humans.

					Simple: The setup processes and the learning curve should be simple and intuitive.

					Easy to use: It should be the most accessible IT automation system ever.

			

			A few of these principles make Ansible quite different from other tools. Let’s examine the fundamental difference between Ansible and other tools, such as Puppet and Chef.

			Declarative versus imperative

			When I started using Ansible, I had already implemented Puppet to help manage the stacks on the machines I was managing. As the configuration became increasingly complex, the Puppet code became highly complicated. This was when I started looking at alternatives, and some fixed some of the issues I was facing.

			Puppet uses a custom declarative language to describe the configuration. Puppet then packages this configuration as a manifest that the agent running on each server then applies.

			Using declarative language means that Puppet, Chef, and other configuration tools, such as CFEngine, all operate using the principle of eventual consistency, meaning that eventually, after a few runs of the agent, your desired configuration would be in place.

			On the other hand, Ansible is an imperative language that, rather than just defining the end state of your desired outcome and letting the tool decide how it should get there, you also define the order in which tasks are executed to reach the state you have defined.

			The example I use is as follows. We have a configuration where the following states need to be applied to a server:

			
					Create a group called Team.

					Create a user Alice and add her to the group Team.

					Create a user Bob, and add him to the group Team.

					Give the user Alice escalated privileges.

			

			This may seem simple; however, when you execute these tasks using declarative language, you may, for example, find that the following happens:

			
				
					[image: Figure 1.1 – An overview of what happens with the declarative run]
				

			

			Figure 1.1 – An overview of what happens with the declarative run

			So, what has happened here? Our tool has executed the tasks during run 1 in the order of 2, 1, 3, and 4, meaning that the user Alice could not be created when the first task ran because the group Team did not exist.

			However, as the group Team was created before the user Bob was created, Bob’s user was created without any errors, and the final task, adding escalated privileges to the user Alice, failed because no user called Alice existed on the system for the escalated privileges to be applied to.

			During run 2, the tasks were executed in the same order as run 1, but this time as a group called Team existed, the user Alice was created, and because Alice was present, that user was given escalated privileges.

			No changes were needed during run 3 as everything was as expected; that is, consistent.

			Each subsequent run would continue until there was either a change to the configuration or on the host itself, for example, if Bob had annoyed Alice and she used her escalated privileges to remove the user Bob from the host. When the agent subsequently runs, Bob will be recreated as that is still our desired configuration, no matter what access Alice thinks Bob should have.

			If we were to run the same tasks using an imperative language, then the following should happen:

			
				
					[image: Figure 1.2 – An overview of what happens with the imperative run]
				

			

			Figure 1.2 – An overview of what happens with the imperative run

			The tasks are executed in the order we defined them, meaning that the Team group is created, the Alice and Bob users are added, and the escalated privileges to the Alice user are applied.

			As you can see, both ways get to our final configuration and enforce our desired state. With the tools that use declarative language, it is possible to declare dependencies, meaning we can engineer the issue we encountered when running the tasks.

			However, this example only has four steps; what happens when you have a few hundred steps that are launching servers in public cloud platforms and then installing software that needs several prerequisites?

			This is the position I found myself in before I started to use Ansible. Puppet was great at enforcing my desired end configuration; however, to get there, I had to worry about building so much logic into my manifests to arrive at my desired state. In Puppet, this logic was using a function that allowed me as the end user to define my dependencies.

			In the example we used, I would have had to define that users could only be created once the block of code that created the group had been run and the resource was present.

			The more complex my code got, the more I fought the way the declarative tools wanted to run and the longer each execution would take because the tool had to consider my logic, which was a little hit and miss.

			This became more annoying, as each successful run was getting close to taking about 40 minutes to complete. If I had dependency issues, I had to start from scratch with each failure and change to ensure that I was fixing the problem and not because things were starting to become consistent, so that typically meant having to redeploy a resource rather than running subsequent runs of my code. This made development very time-consuming, especially when it came to debugging the code, which sometimes involved trial and error.

			This is not a great position to find yourself in when you are on the clock and must meet customer deadlines.

			Configuration versus orchestration

			Another critical difference between Ansible and the other tools it is commonly compared to is that most of these tools have their origins as systems designed to deploy and police a configuration state.

			They typically require an agent to be installed on each host; that agent discovers some information about the host it is installed on, then calls back to a central server saying, “Hi, I am server XYZ. Could I please have my configuration?” The server then decides what the configuration for the server looks like and sends it across to the agent, which then applies it. Typically, this exchange takes place every 15 to 30 minutes—this is great if you need to enforce a configuration on a server.

			However, the way that Ansible has been designed to run allows it to act as an orchestration tool; for example, you can run it to launch a server in your VMware environment, and once the server has been launched, it can then connect to your newly launched machine and install a LAMP stack. Then, it never has to connect to that host again, meaning that all we are left with is the server, the LAMP stack, and nothing else, other than maybe a few comments in files to say that Ansible added some lines of configuration, which should be the only sign that Ansible was used to configure the host.

			Looking at some code

			Before we finish this part of the chapter and move on to installing Ansible, let’s quickly look at examples of some actual code. The following bash script installs several RPMs using the yum package manager:

			
#!/bin/sh
LIST_OF_APPS="dstat lsof mailx rsync tree vim-enhanced git whois"
yum install -y $LIST_OF_APPS
			The following is a Puppet class that does the same task as the previous bash script:

			
class common::apps {
  package {
    [
      'dstat',
      'lsof',
      'mailx',
      'rsync',
      'tree',
      'vim-enhanced',
      'git',
      'whois',
    ]:
    ensure => installed,
  }
}
			Next up, we have the same task using SaltStack:

			
common.packages:
  pkg.installed:
    - pkgs:
      - dstat
      - lsof
      - mailx
      - rsync
      - tree
      - vim-enhanced
      - git
      - whois
			Finally, we have the same task again, this time using Ansible:

			
- name: "Install packages we need"
  ansible.builtin.yum:
    name:
      - "dstat"
      - "lsof"
      - "mailx"
      - "rsync"
      - "tree"
      - "vim-enhanced"
      - "git"
      - "whois"
      - "iptables-services"
    state: "present"
			Even without going into any detail, you should be able to get the general gist of what each of the three examples is doing. While not strictly infrastructure, all three are valid examples of infrastructure as code.

			This is where you manage the code that manages your infrastructure in precisely the same way as a developer would manage the source code for their application. You use source control, store it in a centrally available repository where you can collaborate with your peers, branch and use pull requests to check in your changes, and, where possible, write and execute unit tests to ensure that changes to your infrastructure are successful and error-free before deploying to production. This should be as automated as possible. Any manual intervention in the tasks mentioned could be a point of failure, and you should work to automate the task.

			This approach to infrastructure management has a few advantages, one being that you, as system administrators, are using the same processes and tooling as your developer colleagues, meaning that any procedures that apply to them also apply to you. This makes for a more consistent working experience and exposes you to tools you may have yet to be exposed to or use.

			Secondly, and more importantly, it allows you to share your work. Before this approach, this type of work seemed to others a dark art performed only by system administrators. Doing this work in the open allows you to have your peers review and comment on your configuration and do the same yourself to theirs. Also, you can share your work so that others can incorporate elements into their projects.

			My story: part two

			Before we finish this part of the chapter, I would like to finish the story of my journey. As mentioned earlier in the chapter, I moved from my collection of scripts and runbooks to Puppet, which was great until my requirements moved away from managing just server configuration and maintaining the servers’ state.

			I needed to start managing infrastructure in public clouds. This requirement quickly started to frustrate me when using Puppet. At the time, Puppet’s coverage of the APIs I needed to use for my infrastructure needed to be improved. I am assured it is a lot better now, but also, I found myself having to build too much logic into my manifests about the order in which each task was executed.

			It was around this time, which was December 2014, that I decided to look at Ansible. I know the date because I wrote a blog post entitled First Steps With Ansible; I don’t think I have looked back since. I have since introduced several of my work colleagues and customers to Ansible and have written books on the subject, including the first edition of the title you are reading now.

			So far in this chapter, we have looked at my personal history with both Ansible and some of the other tools that Ansible is compared to, and we have discussed the differences between these tools and where Ansible originated.

			Now we are going to start your journey with Ansible by looking at installing it and running our first Ansible playbook against a local virtual machine.

			Installing and running Ansible

			Let’s dive straight in and install Ansible. Throughout this book, I will assume you are running a macOS host machine or a Linux machine with an Ubuntu LTS release. While we will cover running Ansible on Windows 11 using the Linux subsystem for Windows, this book will not support using Windows as a host machine.

			Installing on macOS

			You can install Ansible on your macOS host machine in a few different ways. I will cover both here. As we are discussing two different ways of installing Ansible, I recommend reading through this section and the Pros and cons subsection before choosing which installation method to use on your local machine.

			Installing with Homebrew

			The first installation method is to use a package manager called Homebrew.

			Note

			Homebrew is a package manager of macOS. It can be used to install command-line tools and desktop packages. It describes itself as “The missing package manager for macOS”, and it usually is one of the first tools I install after a clean installation or when getting a new computer.

			To install Ansible using Homebrew, you first need to install Homebrew. To do this, run the following command:

			
$ /usr/bin/ruby -e "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/master/install)"
			At each step of the installation process, the installer will tell you exactly what it is going to do and also prompt you for any additional information it needs from you to complete the installation.

			Once installed, or if you already have Homebrew installed, run the following commands to update your list of packages; if there are any updates, then you can also upgrade them:

			
$ brew update
$ brew upgrade
			Finally, depending on how new your installation is or when you last used it, you might want to run the following command to check that your Homebrew installation is optimal:

			
$ brew doctor
			Now that we have Homebrew installed, updated, and ready to brew, we can run the following to check what Ansible packages Homebrew has by running:

			
$ brew search ansible
			As you can see from the results in the following screenshot, there are several packages returned in the search:
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			Figure 1.3 – Searching for Ansible using the brew command

			We want the Ansible package; you can find out more about the package by running the following command:

			
$ brew info ansible
			You can see the results of the command in the following screenshot:

			
				
					[image: Figure 1.4 – Viewing information on the Ansible package we will install]
				

			

			Figure 1.4 – Viewing information on the Ansible package we will install

			As you can see, the command returns information on the version of the package that will be installed along with a complete list of its dependencies; in the preceding screen, all of the dependencies have green ticks next to them because I already have them installed—yours may look different.

			It also gives the URL to the Homebrew formula, which will be used to install the package. In our case, you can view formula details at https://github.com/Homebrew/homebrew-core/blob/master/Formula/ansible.rb.

			To install Ansible using Homebrew, we must run the following command:

			
$ brew install ansible
			This will download and install all dependencies and then the Ansible package itself.

			Depending on how many dependencies are installed on your machine, this may take a few minutes.

			Once installed, you should see something like the following screenshot:

			
				
					[image: Figure 1.5 – Installing Ansible using Homebrew]
				

			

			Figure 1.5 – Installing Ansible using Homebrew

			As you can see from the preceding screenshot, Homebrew is quite verbose in its output, giving you both feedback on what it is doing and details on how to use the packages it installs.

			The second of two installation methods we will look at for macOS is a more traditional one.

			Installing using pip

			The second method, pip, is a more traditional approach to installing and configuring a Python package.

			Note

			pip is a package manager for Python software. It is a recursive acronym for pip install packages. It is a good frontend for installing packages from the Python Package Index (PyPI).

			Most modern macOS installations come with pip installed by default; depending on what you have installed on your machine, you may have to check which pip binary you have installed.

			To do this, run the following commands:

			
$ pip --version
$ pip3 --version
			One or both should return a version number and give you the path to the pip binary.

			Depending on the version of pip you have installed, you may need to amend the following pip command, which is what we need to run to install Ansible:

			
$ pip install ansible
			This command will download and install all the prerequisites to run Ansible on your system. While it is as verbose as Homebrew, its output contains information on what it has done rather than hints on what to do next:

			
				
					[image: Figure 1.6 – Installing Ansible using Pip]
				

			

			Figure 1.6 – Installing Ansible using Pip

			As you can see from the small amount of output, many of the requirements were already satisfied.

			Pros and cons

			So, now that we have covered some of the different ways of installing Ansible on macOS, which is best? Well, there is no real answer to this as it comes down to personal preference. Both methods will install the latest versions of Ansible. However, Homebrew tends to be a week or two behind the current release.

			If you have a lot of packages already installed using Homebrew, then you will be used to running the following commands:

			
$ brew update
$ brew upgrade
			Just run these occasionally to update your installed packages to the latest versions. If you already do this, it makes sense to use Homebrew to manage your Ansible installation.

			If you are not a Homebrew user and want to ensure that you immediately have the latest version installed, use the pip command to install Ansible. Upgrading to the latest version of Ansible is as simple as running the following command:

			
$ pip install ansible --upgrade
			Should you need to, you can install older versions of Ansible using Homebrew and pip.

			To do this using Homebrew, you need to remove the current version by running the following command:

			
$ brew uninstall ansible
			Then, you can install an earlier version of the package by running the following command:

			
$ brew install ansible@2.0
			While this will install an earlier version, you do not have much choice in which version you get. If you really need an exact version, you can use the pip command to install it. For example, to install Ansible 2.3.1.0, you would need to run:

			
$ pip install ansible==2.3.1.0
			It is essential to note that you should never need to do this, and I do not recommend it.

			However, I have found that on rare occasions, I have had to downgrade to help debug quirks in my playbooks introduced by upgrading to a later version of Ansible for playbooks that I last touched a few years ago.

			As mentioned, I spend the bulk of my time in front of a macOS machine both during my day job and at home, so which of the two methods do I use?

			Primarily, I use Homebrew as I have several other tools installed using Homebrew. However, if I need to roll back to a previous version, I use pip and then return to Homebrew once the issue is resolved.

			Installing on Linux

			There are a few different ways of installing Ansible on Ubuntu. However, I am only going to cover one of them here. While there are packages available for Ubuntu that you can install with apt, they tend to become out of date quickly and are typically behind the current release.

			If you wish to install using the apt package manager, then you can run the following command:

			
$ apt install ansible
			Note

			Advanced Packaging Tool (APT) is the package manager that ships with Debian-based systems, including Ubuntu. It is used to manage .deb files.

			Because of this, we will be using pip. The first thing to do is install pip, and this can be done by running the following commands:

			
$ sudo -H apt-get update
$ sudo -H apt-get install python3-pip
			The first of the two apt-get commands downloads all the update files, ensuring that the package list is up to date on your Ubuntu installation, and the second command installs the python3-pip package and its dependencies.

			Once pip is installed, the instruction for installing Ansible is similar to installing on macOS. Run the following command:

			
$ sudo -H pip install ansible
			This will download and then install Ansible and its requirements, as shown in the following screenshot:

			
				
					[image: Figure 1.7 – Installing Ansible using pip on Ubuntu]
				

			

			Figure 1.7 – Installing Ansible using pip on Ubuntu

			Once installed, you can upgrade it by using the following command:

			
$ sudo -H pip install ansible --upgrade
			Also, downgrading Ansible uses the same command:

			
$ sudo -H pip install ansible==2.3.1.0
			The preceding commands should work on most Linux distributions, such as Rocky Linux, Red Hat Enterprise Linux, Debian, and Linux Mint, to name a few.

			A lot of these distributions have their own package managers you can also use to install Ansible; for example, on Red Hat-based distributions such as Red Hat Enterprise Linux or Rocky Linux, you could also run:

			
$ dnf install ansible-core
			Please consult the document for more details on installing whatever your Linux distribution of choice is.

			Installing on Windows 11

			The last platform we will cover is Windows 11; well, sort of. While it is technically possible to run Ansible on a Windows 11 natively, it is not something I would recommend attempting as it is one of those tasks where the phrase “just because you can doesn’t mean you should” applies, as getting all of the dependencies installed and configured just right can be very troublesome, and maintaining them is more so.

			Luckily, Microsoft—and as a long-term Linux System administrator typing this, this still feels strange—has excellent native support for running Linux systems seamlessly within Windows 11.

			Open the Microsoft Store and search for Ubuntu; you should see something like the following screen:

			
				
					[image: Figure 1.8 – Finding Ubuntu in the Microsoft Store]
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Successfully installed ansible-8.2.0 ansible-core-2.15.2 packaging-23.1 resolvelib-1.0
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ges (from ansible-core~=2.15.2->ansible) (40.0.2)

Requirement already satisfied: packaging in /opt/homebrew/1lib/python3.11/site-packages
(from ansible-core~=2.15.2->ansible) (23.1)

Collecting resolvelib<1.1.0,>=0.5.3 (from ansible-core~=2.15.2->ansible)
Downloading resolvelib-1.0.1-py2.py3-none-any.whl (17 kB)

Requirement already satisfied: MarkupSafe>=2.0 in /opt/homebrew/1lib/python3.11/site-pa

ckages (from jinja2>=3.0.0->ansible-core~=2.15.2->ansible) (2.1.2)

Requirement already satisfied: cffi>=1.12 in /opt/homebrew/1lib/python3.11/site-package

s (from cryptography->ansible-core~=2.15.2->ansible) (1.15.1)

Requirement already satisfied: pycparser in /opt/homebrew/1lib/python3.11/site-packages
(from cffi>=1.12->cryptography->ansible-core~=2.15.2->ansible) (2.21)

Downloading ansible-8.2.0-py3-none-any.whl (45.1 MB)

45.1/45.1 MB 77.9 MB/s eta 0:00:00

Downloading ansible_core-2.15.2-py3-none-any.whl (2.2 MB)

2.2/2.2 MB 82.8 MB/s eta 0:00:00

Installing collected packages: resolvelib, ansible-core, ansible

Successfully installed ansible-8.2.0 ansible-core-2.15.2 resolvelib-1.0.1
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HEHHHAHHH AR AR AR AR AR AR R H AR H R R R AR H AR H A RE 100.0%
==> Downloading https://formulae.brew.sh/api/cask.jws.json

HEHHHAH AR AR A A AR R R R AR R R R R R R R R R R R R 100. 0%
==> Fetching ansible

==> Downloading https://ghcr.io/v2/homebrew/core/ansible/manifests/8.2.0_1

Already downloaded: /Users/russ.mckendrick/Library/Caches/Homebrew/downloads/8e9cd548e
38f7b4437a59e762c947f7f71922a7fd2088385abd53c6174f4a419--ansible-8.2.0_1.bottle_manife
st.json

==> Downloading https://ghcr.io/v2/homebrew/core/ansible/blobs/sha256:13877ad@a8h62577
Already downloaded: /Users/russ.mckendrick/Library/Caches/Homebrew/downloads/b3849ef63
4bd58db0d9978e4263409b7799862d96eb904cOcc4ae425357d9d67--ansible--8.2.0_1.arm64_ventur
a.bottle.tar.gz

==> Pouring ansible--8.2.0_l.armé4_ventura.bottle.tar.gz

® /opt/homebrew/Cellar/ansible/8.2.0_1: 30,696 files, 434.9MB

==> Running ‘brew cleanup ansible'...

Disable this behaviour by setting HOMEBREW_NO_INSTALL_CLEANUP.

Hide these hints with HOMEBREW_NO_ENV_HINTS (see ‘'man brew').






