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Agenda

A Anintroductionto AOT Aheadof-time) compilation
A Scenarios

A JIT vs AOW(hatarethe differences

A Startup time and performance

A Compilingwith Native AOT (Demo)

A Crossarchitecturecompilation(Demo)

A Aheadof time compilation+ Docker (Demo)

A Interop with Rust( Rustto C# and Ctb Rustdemos)
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Introduction to native compilation

A Native AOT .NERuntimecan compile dotneaipplicationsinto a
native singlefile executable(improvedstartup time and
performance)

A It canalsoproducestandalonedynamicor static librariesthat can
be consumedoy applicationswritten in other programming
languages(Consume Cfftom C++rust, etc).

A Crosscompilation Thereare dedicatednugetfeedsto compile in
Linux, macOS and Windows x64

#HDotNet
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Scenarios

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

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

A Compiling 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.

#HDotNet
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JIT vs AOT

JIT = Just In timeompllation o vewlms gt
Compilation
C# Visual Basic JScript F#
Compiler Compiler Compiler Compiler
A Whenthe C#compilercompilesour sourcecodeit generatedLassemblies
GCommonintermediateLanguagg ClLpytecode
Meta Data MSIL or CIL } ‘AN Files
A MSiLisa CPuUndependantsetof instructionsthat can beconvertedto native code
A Ourassembliesontentsare splitin two categories T comprer
A Codeof our application Native Code RuNtime
A Medatadaaboutour code(types, baseclassesinterfacesmethods fields,
Execution
etc). L oG

Source geeksforgeeks

A Whenwe executea dotnetapplication the runtime convertsMSlLcodeinto native

code
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JITbenefits and drawbacks

Benefits Drawbacks

Independanf the hardwareor OSthe codewill | TheRuntimeneedsatype loadingstepto compute
run on the informationnecessaryo executethe program

A lot of thingsneedto happenbeforethe runtime
actuallyexecutesour first line of code

Greatversionresiliency(highlevelintermediate | Datastructuresare not fully optimizedlike in other
languagé nativecompiledlanguages
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AOT

Aheadof time compilation

A AOTemits platform specificnative code

A We can runselfcontainednative executablewithout installingthe .NETruntime in the

operativesystem

A Note: Our programis ashardto decompileas ac++native executable Reflector no

longerworks:P
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AOTbenefits and drawbacks

Benefits Drawbacks

Improvedperformance andeducedstartup time |No Supportor Dynamidoading
aswe do not haveto executeall the preliminaryJIT Assembly.LoadFile

compilerstepsbeforerunningour code
No Supporfor runtime codegeneration

System.Reflection.Emit

Reflectionbasedassemblieganforce usto
declareAssembldirectivesto helpthe compiler
find typesthat shouldbe analyzed

Smallercompilationoutput sizes
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Show methe code!

A Compilingwith Native AOT
A Crossplatform compilation
A Aheadof time compilation+ Docker (Demo)

A Interopwith Rust( Rustto C# and Ctb Rustdemos)
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