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What’s a Roslyn Analyzer?



Goals

• Understand what are Roslyn analyzers
• Be able to write your first analyzer



What is Roslyn?

• C# and VB.NET compilers
• First CTP in 2011, first RTM in VS2015
• Provide language services (completion, refactoring, formatter…)
• Enables building code analysis tools
• Open source

• https://github.com/dotnet/roslyn
• https://github.com/dotnet/csharplang
• https://github.com/dotnet/vblang

https://github.com/dotnet/roslyn
https://github.com/dotnet/csharplang
https://github.com/dotnet/vblang


Roslyn Analyzer

• Static analysis
• Detect patterns in code and optionally suggest fixes
• Can report suggestions, warnings, errors
• Integrated in build process
• Integrated in IDE

• Detect issues when writing code => save time in code reviews



Examples



New language features



New .NET features



Potential bugs



Potential bugs



Security



Usage of libraries



Usage of libraries



Usage of libraries



Ban symbols



Some Roslyn analyzers

• Microsoft.CodeAnalysis.NetAnalyzers
• Microsoft.CodeAnalysis.BannedApiAnalyzers
• xunit.analyzers
• FakeItEasy.Analyzer
• Spectre.Console.Analyzer
• Roslynator.Analyzers
• Meziantou.Analyzer 



Roslyn concepts
(for analyzers)



Compilation

• All information needed to compile a project
• Compiler options
• Source files
• Referenced assemblies
• No concept of TFM or NuGet packages
• Not aware of other projects in the solution

• Useful to access available types 
• GetTypeByMetadataName("System.Action`1")
• GetSpecialType(SpecialType.System_String)



Syntax Tree

• Represent the file parsed by the compiler
• Every bit of information in a code file 

is represented in the tree
• Syntax tree is immutable
• May represent code that is not valid

• It’s more common than valid code

• Different syntax nodes for C# and VB.NET



Semantic Model

• Allow to get information about nodes in the syntax tree
• What’s the type of a variable?
• Which method is called?
• What’s the symbol created by a syntax node?
• Is this value constant?
• May a value be null? (Nullable Reference Types)
• Is a type/method/variable accessible from a location?



ISymbol

• Represents a symbol (namespace, class, method, parameter, 
variable, assembly, etc.) exposed by the compiler

• A symbol can be from your code or references
• Signature only

• To Compare symbols
• SymbolEqualityComparer.Default
• SymbolEqualityComparer.IncludeNullability



Operation

• Abstraction from the syntax 
• Common types for C# and VB.NET
• Mix of Syntax tree and Semantic model
• Can only represent the method body and attributes

• C# has many ways to do the same thing
• new int[0]
• new int[] {}
• int[] sample = { };
• const int length = 0; new int[length]
=> IArrayCreationOperation with 1 dimension of constant length 0



DiagnosticDescriptor



DiagnosticAnalyzer / CodeFixProvider

• DiagnosticAnalyzer
• Register callbacks to indicate Roslyn what to analyze (SyntaxNode, 

Operation, Symbol)
• Report diagnostic in the code (Rule descriptor + location)

• CodeFixProvider
• Indicates which rule ids are supported
• Transform a solution/document to fix a diagnostic



Let’s create an analyzer



Requirements

• Detect: new System.EventArgs()
• Fix: System.EventArgs.Empty









Sharplab.io







Roslyn quoter
https://github.com/KirillOsenkov/RoslynQuoter

https://github.com/KirillOsenkov/RoslynQuoter




Package a Roslyn analyzer

• DLL must target .NET Standard 2.0
• NuGet package with the following structure



Performance

• Be careful with performance
• Can increase build time
• Can slow down IDE
• <ReportAnalyzer>true</ReportAnalyzer> + dotnet build /bl



Roslyn version

• Select the right version of Roslyn
• 4.12.0 - VS2022 (17.12)
• 3.11.0 - VS2019 (16.11)
• See https://learn.microsoft.com/en-us/visualstudio/extensibility/roslyn-

version-support

https://learn.microsoft.com/en-us/visualstudio/extensibility/roslyn-version-support
https://learn.microsoft.com/en-us/visualstudio/extensibility/roslyn-version-support


Configuration

[*.cs]
dotnet_diagnostic.Sample0001.severity = error
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