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Agenda

ÅAnintroduction to AOT (Ahead-of-time) compilation

ÅScenarios

ÅJIT vs AOT (Whatare the differences)

ÅStartup time and performance

ÅCompilingwith NativeAOT (Demo)

ÅCross-architecturecompilation(Demo)

ÅAheadof time compilation+ Docker (Demo)

ÅInteropwith Rust( Rustto C# and C# to Rustdemos)
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Introduction to native compilation

ÅNativeAOT .NET Runtimecan compile dotnet applicationsinto a 
nativesingle-file executable(improvedstartup time and 
performance)

ÅIt can alsoproduce standalonedynamicor static librariesthat can 
be consumedby applicationswritten in other programming
languages. (Consume C# from C++, rust, etc).

ÅCross compilation: Thereare dedicatednugetfeedsto compile in 
Linux, macOS and Windows x64
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Scenarios

ÅCopying a single file executable from one machine and run on 
another (of the same kind) without installing a .NET runtime.

ÅCreating and running a docker image that contains a single file 
executable (one file in addition to Ubuntu).

ÅCompiling C# libraries into dynamic or static libraries, so they can be 
consumed by other languages like C++ or rust without having to use 
COM or library wrappers.
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JIT vs AOT

JIT = Just in time compilation

ÅWhenthe C# compilercompiles our sourcecodeit generatesILassemblies. 

CommonIntermediateLanguage(CIL) bytecode

Å MSIL isa CPU-independantset of instructionsthat can be convertedto nativecode.

Å Ourassembliescontentsare split in two categories:

Å Codeof our application

Å Medatadaaboutour code(types, base classes, interfaces, methods, fields, 

etc).

ÅWhenwe executea dotnet application, the runtime convertsMSIL codeinto native

code

Source: geeksforgeeks
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JIT benefitsand drawbacks

Benefits Drawbacks

Independantof the hardware or OS the codewill
run on

TheRuntimeneedsa type loadingstep to compute 
the informationnecessaryto executethe program.

A lot of thingsneedto happenbeforethe runtime
actuallyexecutesour first line of code.

Great versionresiliency(highlevelintermediate
language)

Data structuresare not fully optimizedlike in other
nativecompiledlanguages
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AOT

Aheadof time compilation

ÅAOT emitsplatform specificnativecode.

ÅWecan run self-containednativeexecutableswithout installingthe .NET runtime in the

operativesystem

ÅNote: Ourprogramisas hardto decompileas a c++nativeexecutable. Reflector no 

longerworks:P
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AOT benefitsand drawbacks

Benefits Drawbacks

Improvedperformance and reducedstartup time 
as we do not haveto executeall the preliminaryJIT 
compilerstepsbeforerunning our code.

No Support for Dynamic loading
Assembly.LoadFile

No Support for runtimecodegeneration
System.Reflection.Emit

Smallercompilationoutput sizes. Reflectionbasedassembliescan forceusto
declare Assemblydirectivesto helpthe compiler
find typesthat shouldbe analyzed
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Source: @MStrehovsky
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Show me the code!

Å Compilingwith NativeAOT

Å Cross-platform compilation

Å Aheadof time compilation+ Docker (Demo)

Å Interopwith Rust( Rustto C# and C# to Rustdemos)
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Seeyou soon!
Thanksalsoto the sponsors. Without whomthis wouldnot havebeenposible.
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