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Tour a few of my favorite perf
improvements in .NET 8

(there are hundreds more)
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Dynamic PGO

Game changer, in a single character PR.

NET Method
Vot Prejitted _—— == jtted (RR)

&= =

3 4
'ﬁer O J USC C,XIS'CMQ RAR
(not optimized, not instrumented) (optnm zed, not instrumented)
J/

Tier O Instrumented ! Tier 1 Ins‘tmmen‘ted
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Dynamic PGO viewed with DOTNET _JitDisasm{Summary}
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SearchValues

Efficiently search for any set of bytes or chars o O
| — . il
Old: S e

private static readonly char[] s_values = new[] { 'a’',

int pos = source.IndexOfAny(s_values);

private static readonly SearchValues s_values = SearchValues.Create("abcxyz");

int pos = source.IndexOfAny(s_values);

Demo

Regex source generator
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Native AOT

Now for ASP.NET, too

Significant size improvements

dotnet new console -aot

dotnet publish -f net8.0 -r win-x64 -c Release

Demo

Publishing for Native AOT on .NET 7 and .NET 8
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Async

Lighter weight than ever...

More “zero” tasks for sync completions
1/2/4/8/16 byte value types

Every async completion is smaller
Two reference fields removed

Demo

Task allocations in VS .NET Allocation Profiler
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Primitives

Still improving 20 years in...

public class Tests

{

private readonly DayOflleek _dow = DayOflieek.Saturday;

[Benchmark] public bool IsDefined() => Enum.IsDefined(_dow);

[Benchmark] public string GetName() => Enum.GetName(_dow)!;

[Benchmark] public string[] GetNames() => Enum.GetNames<DayOfWeek>();

[Benchmark] public DayOfWeek[] GetValues() => Enum.GetValues<DayOflleek>();

[Benchmark] public Array GetUnderlyingValues() => Enum.GetValuesAsUnderlyingType<DayOflleek>();

[Benchmark] public string EnumToString() => _dow.ToString();

[Benchmark] public bool TryPaLrse(Method Runtime Mean
IsDefined .NET 7.0 20.021 ns

IsDefined .NET 8.0 2.502 ns

.NET 7.0 24.563 ns
.NET 8.0 3.648 ns

GetNames .NET 7.0 37.138 ns
GetNames .NET 8.0 22.688 ns

GetValues .NET 7.0 694.356 ns
GetValues .NET 8.0 39.406 ns

GetUnderlying

41.012 n
Values 0 s

GetUnderlying

Values 17.249 ns

EnumToString .NET 7.0 32.842 ns
EnumToString .NET 8.0 14.620 ns

NET 7.0 49.121 ns
@DeveloperDaysPL NET8.0 30.394 ns




Collection Expressions

Unifying form for creating collections

int[] array = [1, 2, 3, 4, 5];
List<int> list = [1, 2, 3, 4, 5]

i
ReadOnlySpan<int> span = [1, 2, 3, 4, 5];
ImmutableArray<int> ia = [1, 2, 3, 4, 5];

I I

From any expression... and spreads:

int[] result = [..array, ..list, ..span, ..ia, 5];

Demo

What does the C# compiler generate for collection expressions?
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Hashing

.NET 7

private readonly byte[] _result = new byte[32];
private byte[] _source;

[Params(33_.333)] public int Length { get; set; }

[GlobalSetup]
public void Setup() => _source = Enumerable.Range(®, Length).Select(i => (byte)i).ToArray();

[Benchmark(Baseline = true)] public void TestSHA256() => SHA256.HashData(_source, _result);

[Benchmark] public void TestCrc32() => Crc32.Hash(_source, _result);
[Benchmark] public void TestCrc6u4() => Crc6l.Hash(_source, _result);

Method Mean
TestSHA256 132.23 us
TestCrc32 73.98 us
TestCrc64 63.17 us

[Benchmark] public void TestXxHash3() => XxHash3.Hash(_source, _result);
[Benchmark] public void TestXxHash128() => XxHash128.Hash(_source, _result);

Method Mean
TestSHA256 133.007 us

TestCrc32 1.192 us
TestCrc64 1.499 us
TestXxHash3 1.563 us
TestXxHash128 1.525 us

@DeveloperDaysPL



UDP

Networking perf significantly improved
in previous releases

...but mainly for TCP

In .NET 8:

Existing UDP support gets faster
New APIs to make it allocation-free

Demo

UDP in VS .NET Allocation Profiler
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SsIStream

Automatic zero-byte reads

Avoids heap fragmentation

Demo

Goodbye, pinning!
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INJOJN

JSON source generator emits
customized fast paths...

Demo

Source gen

...which are now usable with
streaming and async

private readonly Rectangle _data =
new() { X =1, Y =2, Width = 3, Height = 4 };

[Benchmark]
public Task SerializeAsync() =>
JsonSerializer.SerializeAsync( _
Stream.Null, _data, JsonContext.Default.Rectangle); ‘

[JsonSerializable(typeof(Rectangle))]
private partial class JsonContext : JsonSerializerContext { }

- N ‘ e

Method Runtime Mean Ratio Allocated Alloc Ratio | |!\ ’ |' ‘ \ \\\ \\\\\\\“ \\\w

SerializeAsync NET 7 928.5 ns 1.00 544 B 1.00 . | _

SerializeAsync .NET 8 362.0ns 0.39 32B 0.06 i o  2 1o #E ;
Sy <
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Thanks for
joining!

(and to Bing Image Creator for the fun art)
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https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-8/

Please rate this session using
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.NET DeveloperDays mobile app

(available on Google Play and AppStore)
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