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Chapter 1 - Desired state is $true or $false


I was once advised by a teacher to assist the readers in configuring their development environment and understand the distinctions between previous versions first, before diving into complex topics. I took that advice seriously and have dedicated this first chapter to helping you setting up your development environment, understand the history and philosophical changes as described per the core members of the DSC team, and point you to the sessions or documentation available. Then, you will learn to build your first DSC configuration using both YAML and JSON.




The focus of this chapter will be on the following topics:





	
Your development environment



	
The beginning



	
Executing DSC resources



	
Get-Help



	
Summary








Your development environment


Your development environment is important when you start to program. Many code editors help you in providing IntelliSense features, helpful extensions, code highlights, integration with Version Control Systems (VCS), and much more. In my opinion, it is helpful that whenever you are learning new concepts, the tool gives you what you need. It doesn’t purposely hide the right things for your eyes to see.




There are plenty of code editors available on the market that target cross-platform. But one of the most commonly used code editors for DSC authoring, is Visual Studio Code.




This book will use Visual Studio Code as the preferred editor, but feel free to choose any code editor that helps you in authoring DSC resources and/or configurations. Visual Studio Code works for Windows, Mac, or Linux, and since DSC has become more cross-platform, it’s helpful to have a code editor available on multiple platforms.




Before you start installing the preferred editor, I used the following hardware and software for writing this book:





	
Visual Studio Code on Windows



	
Windows 11 on a Dell Intel laptop







	[image: An icon indicating this blurb contains information]	
The focus in the book is on Windows operating systems. I will try to provide relevant information on other systems or make remarks if things are not compatible depending on the resources you are working on.






Downloading and installing DSC


DSC, or better yet, its executable dsc.exe, can be installed from GitHub. There are multiple methods available to grab the executable from GitHub and make it available to the command-line. Let’s start with the manual one.





	
Search the latest DSC release available from the link: https://github.com/PowerShell/DSC/tags and click the downloads section to bring you to the assets page



	
Download the asset related to your operating system and add the extracted content to the PATH variable



	
To test out dsc.exe, open a command prompt or terminal, and type in dsc --version to check the version








[image: The DSC version running]Figure 1. The DSC version running


You can also use PowerShell to install dsc.exe. For that, you require the PSDSC PowerShell module to be installed. PSDSC runs on PowerShell 7.2+. To install the module, run the following command in your PowerShell terminal window:



1 Install-PSResource -Name PSDSC -TrustRepository -Repository PSGallery





You can now run Install-DscExe to install the latest version. The command adds the executable to the PATH variable. When running from MacOS or Linux, it determines based on $IsMacOs or $IsLinux variable. Install-DscExe grabs the asset from GitHub and extracts it to the default installation location. For Windows, this will be $env:LOCALAPPDATA\dsc




If you already have dsc.exe installed, you can always pass in the -Force switch parameter. This will upgrade the command-line utility (CLI). If you wanna install a specific version, use the -Version parameter. It supports tab-completion by retrieving the available release versions from GitHub.





Downloading and installing Visual Studio Code with extensions


Visual Studio Code has grown amongst many type of developers over the past couple of years. Many extensions have improved the experience while you are authoring your code. There are two types of editions, the Stable, and the Insiders edition. Visual Studio Code provided lots of flexible configuration in each extension, depending on the author of the extension.




Time to install the stable edition of Visual Studio Code and the PowerShell extension.





	
Download and install Visual Studio Code from the this link: or use the Install-VSCode.ps1 script from GitHub







	[image: An icon indicating this blurb contains information]	
For anyone wondering whether to choose the script: when the script is executed, it will download the installer for your operating systems.







	
To install the PowerShell extension, launch Visual Studio Code, navigate to the Extensions icon and start typing in PowerShell







	[image: An icon indicating this blurb contains information]	
You can also install Visual Studio Code extensions using code --install-extensions <extensionName> or code-insiders --install-extensions <extensionName> depending on the edition you’ve picked in your command prompt or terminal.







	
Click Install to download and install the extension








The dsc.exe can be run from a command prompt or any other terminal. However, having the PowerShell extension installed in Visual Studio Code, helps you run commands to write configuration documents later. You learn all about it in the next chapters, so don’t worry for now.





Set up authoring experience


Having set up your authoring experience in your code editor, helps enhance your productivity and makes coding in general more enjoyable.




There are multiple configuration you can do in Visual Studio Code that enhances your authoring experience while editing. If you want to set up your authoring experience now, you can follow the below instructions. Feel like doing it later when you get your hands to work, then come back to this chapter when you are ready.




Schema integration




One configuration you can add to your settings in Visual Studio Code, is schema integration, enabling IntelliSense for you while your authoring either DSC resources or configuration documents. To enable schema integration, follow the below steps:





	
In the root of the project, create a folder .vscode and inside the folder a file named settings.json



	
Copy and paste the following JSON content in the file and save it:







 1 {
 2     "json.schemas": [
 3         {
 4             "fileMatch": [
 5                 "**/*.dsc.config.json"
 6             ],
 7             "url": "https://aka.ms/dsc/schemas/v3/bundled/config/document.vscode.json"
 8         }
 9     ]
10 }
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To find all available schemas, go to the GitHub page and locate the schema you want.






You have now enabled schema integration when you are developing configuration documents. If you are authoring resources, you can use https://aka.ms/dsc/schemas/v3/bundled/resource/manifest.json in the url property. You should also make sure you follow a certain fileMatch property for resource documents to match the schema. It’s time to look at code formatting.




Code formatting




Visual Studio Code has extensions helping you format YAML and JSON. This helps you write a consistent style of code. If you want to install the extension, you can type in code --install-extension esbenp.prettier-vscode in a command prompt or terminal. When you’re using the insider edition, change code to code-insiders.




The extension allows you to configure all kinds of configurations. To set up the default formatting for YAML and JSON files, start pointing it to the editor.defaultFormatter property and configure formatting options in the settings.json file:



 1 "[yaml]": {
 2         "editor.insertSpaces": true,
 3         "editor.autoIndent": "advanced",
 4         "editor.defaultFormatter": "esbenp.prettier-vscode",
 5         "diffEditor.ignoreTrimWhitespace": false
 6 },
 7 "[json]": {
 8     "editor.quickSuggestions": {
 9         "strings": true
10     },
11     "editor.suggest.insertMode": "replace",
12     "editor.defaultFormatter": "esbenp.prettier-vscode",
13     "editor.autoIndent": "advanced"
14 },
15 "prettier.tabWidth": 4, // Change based on your own needs
16 "prettier.useEditorConfig": true




	[image: An icon indicating this blurb contains information]	
Prettier also provides options to set configurations in your workspace using a configuration file. For more information, check out the following link at: https://prettier.io/docs/en/configuration.html






Tab-completion




The last thing to optimize your experience in Visual Studio Code you can use, is tab-completion. Remember, when you are executing PowerShell cmdlets in your terminal, you can tab on the cmdlet to see the available parameters.




dsc.exe is not a PowerShell cmdlet, but an executable as you’ve just learned. Luckily, the team working on the project, created a command that generates the completer scripts you can add in your Visual Studio Code PowerShell profile or PowerShell profile.




The command has multiple programming languages available that can use tab completion. For each of the possible values, use the one you’re using on your operating system. This example uses PowerShell and leverages the PowerShell scripting profile to get tab-completion available when you are running a PowerShell terminal session.





	
In the Visual Studio Code Integrated PowerShell terminal session, execute dsc completer powershell | clip



	
Run Invoke-Item $Profile to open up the Visual Studio Code PowerShell profile



	
Paste the clipboard content in the Visual Studio Code PowerShell profile file and make sure you save it



	
Restart Visual Studio Code








When working from the terminal, you can start tabbing away to see the available commands.



	[image: An icon indicating this blurb contains a warning]	
You can imagine that there are limitations on parameters that require complex input to the executable.






You’ve now successfully set up the authoring experience. Let’s take a look at the beginning journey of both Microsoft DSC and PSDSC.






The beginning of DSC version 3


While my entrance in the DSC world was late if you think that PSDSC was already operational back in 2013. Let that sink in a bit. It has come a long way.
If you are new to DSC, good. You are in for a fresh ride, just like I was. For others that are already familiar with previous versions of DSC, you will benefit and learn what changes have taken place. As author, I think it’s good to share the beginning of DSC’s journey, learn the terminology that has changed because compared to its previous little brother, you might not have heard about some terminology.




As mentioned already in the preface. DSC has fundamentally changed. The first glimpses started to popup in DSC’s community calls. Core members of the PowerShell team shared their new vision and ideas to the community, and later hosted a couple of sessions in famously known events, like DevOps Global Summit or PSConfEU. They explained the whole view on implementing a new version across multiple operating systems and decouple it fully from PowerShell. Even thought DSC as per today supports both script-based and class-based DSC resources, the core engine now also supports what they have called command based resources. There’s already the first term you might not have heard about.




One of the biggest notable changes also was when the project was open-sourced and you look at the source-code, you will see that Rust is the highest in percentage of usage. That is because Rust is the primary programming language for running the core engine. Rust is a programming language that is more modern compared to C and C++. The team wanted to use Rust to support environments that don’t have .NET or are not allowed to install .NET.




Now that you’ve learned about the first changes, it’s time to look to more ideas the project has incorporated.




Define manifest over configuration
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


No more MOF
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Bring your agent


Previous versions used the Local Configuration Manager (LCM) to engine up the desired state. The LCM would run your configurations on the nodes.




Starting from PSDSC v2, the team already worked on the decoupling of the LCM to allow vendors or internal teams to create their own orchestrator. Think about chef having the dsc_resource available or puppet wrapping their own modules around DSC.




Internal teams, like the Azure Automation team, used Azure Automation State Configurations. Other teams created the gc.exe executable, hooking the reporting back to Azure Policy.



	[image: An icon indicating this blurb contains information]	
gc.exe sits in the Azure AutoManage section under Machine Configuration feature.






From v3 onwards, vendors and internals teams can bring their own agents. If there is no agent, you can simply invoke dsc.exe from whatever way you want.






Executing DSC resources
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Get-Help
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Summary
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.





Chapter 2 - The DSC Language
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Exploring new terminology
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Understanding DSC type namespaces
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Discovering resources using resource manifests
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Exploring command-based resources
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



Schema integration and input
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Formatting
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Logging messages
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Progressive messages
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


What-if support
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Summary
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.





Chapter 3 - Exploring DSC Capabilities and Commands
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

How assertions drive logic
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Using ARM template functionality in configuration documents
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Deep dive into adapters
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Exporting resources
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Grouping, includes and parallelism
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


DSC Meta settings
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Summary
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.





Chapter 4 - Building Command-Based DSC resources using .NET and Python
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Approach 1: Building from scratch with .NET
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Set up your development environment for .NET
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implement config get command
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Define helper methods
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



Implement config set command
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Generate schema command
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Create build automation script
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


The resource manifest
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Validate commands using Pester
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



Approach 2: Using OpenDsc library
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Installing OpenDsc.Templates
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Defining properties
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implementing the config get command
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implementing the config set command
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implementing the config delete command
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implementing the export capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Defining exit codes
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



Approach 3: Create Windows resource with Python
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Set up Python development environment
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Define the command structure
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Define helper functions
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implement the get capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implement the set capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Implement the delete capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Update the main application
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Test the get capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Test the set capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Test the delete capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



Summary
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.





Chapter 5 - Advanced Concepts
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Ensure or _exist
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Migrating existing configuration documents
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Deep dive into export operation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


The adapter lookup table
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Localize messages
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Author configuration documents using Bicep
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Discovering Windows Apps
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


PowerShell adapters credentials support
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

How does credential support works
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



The extensable secret extension
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Using Windows Credential Manager
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Using Azure Key Vault
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.



Summary
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.





A glimpse into the future
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.

Other tooling to improve authoring configurations
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Machine Configuration collaboration
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.


Resource discovery and publishing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.





Release notes
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/thedscv3handbook.
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