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Daniel Caceres

Technical Lead at Plain Concepts

Actualmente formo parte del equipo de Research en Plain Concepts, donde
llevo los ultimos anos trabajando en el desarrollo de todo tipo de aplicaciones
usando .NET y especificamente en nuestro motor 3D, Wave Engine. Desde
siempre he disfrutado mucho comprendiendo como funcionan las cosas vy el
mundo del desarrollo software me da la oportunidad de no dejar nunca de
aprender.
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.NET: Muchos saltos de rendimiento

Desde que Microsoft inicio el desarrollo de .Net Core, el equipo ha realizado un esfuerzo muy
grande en mejorar el rendimiento del framework y en proporcionar herramientas para que
los desarrolladores podamos mejorar significativamente el de nuestras aplicaciones.

Composite Framework 5cores

Fach framework’s peak performance in each test type (shown in the colored columns below) is multiplied by the weights shown above. The results are then summed to yield a weighted score. Only
framewaorks that implement all test types are included. 1.2/ total frameworks ranked, 119 visible, 3 hidden by filters. See filter panel above.
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.NET 5: Garbage Collector

Multiples optimizaciones en la trazabilidad de los objetos.

Mejoras en el soporte de varios nucleos. Type Runtime Mean Ratio
o (" o ) DoubleSorting MNET FW 4.8 66.88 ns 1.00
Implementaciones “GC pause friendly”.
DoubleSorting MNET Core 3.1 73.29 ns 0.83
DoubleSorting MNET 5.0 35.83 ns 0.40
Int3250rting MNET FW 4.8 6b.34 ns 1.00
Int3250rting NET Core 3.1 45.47 ns (.73
Int3250rting MNET 5.0 31.07 ns .47
StringSorting MNET FW 4.8 2,193.86 ns 1.00
StringSorting MNET Core 3.1 1,713.11 ns 0.78
StringSorting MNET 5.0 1,400.96 ns 0.64

https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-5/
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NET 5: JIT

) _, " ) ) Method Runtime Mean Ratio
VeCtorlzaCIOn de ZerOIng ) Zeroing MNET FW 4.8 22.85 ns 1.00
SkipLocalsinit & Unsafe.Skiplnit Zeroing NET Core 3.1 18.60 ns 0.8

Zeroing MNET 5.0 15.07 ns (.66
Mejoras en la verificacion de limites.

Method Runtime Mean Ratio Code Size

IsSorted NET FW 4.8 1,083.8 ns 1.00 236 B
IsSorted MET Core 3.1 581.2 ns (.54 136 B
IsSorted NET 5.0 463.0 ns 0.45 105 B
Method Runtime Mean Ratio Code Size

BoundsChecking  .NET FW 4.8 14,466 ns 1.00 830 B
BoundsChecking  .NET Core 3.1 4.264 ns 0.29 320 B
BoundsChecking  .NET 5.0 3.641 ns 0.25 249 B

https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-5/
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NET 5: Text

Optimizaciones en char y string.

Mejoras muy notables en Regex.

Method Runtime Mean Ratio
Method Runtime Mean Ratio IsMatch NET FW 4.8 25581 ns 1.00
Email NET FW 4.8 1,036.729 ms 1.00 IsMatch NET Core 3.1 789.3 ns 0.31
Email NET Core 3.1 930.238 ms 0.90 IsMatch NET 50 129.0 ns 0.05
Email NET 5.0 50.911 ms 0.05
Method Runtime Mean Ratio Code Size
Uri NET FW 4.8 870.114 ms 1.00 Trim NET FW 4.8 21.694 ns 1.00 569 B
Ui NET Core 3.1 759079 ms 0.87 Trim NET Core 3.1 8.079 ns 0.37 377 B
Trim NET 5.0 6.556 ns 0.30 365 B
Uri NET 5.0 50.022 ms 0.06
P NET FW 4.8 75 718 ms 1.00 Method Runtime Mean Ratio Code Size
ToUpperlnvariant .NET FW 4.8 208.34 ns 1.00 171 B
IP NET Core 3.1 61.818 ms 0.82
ToUpperlnvariant  .NET Core 3.1 166.10 ns 0.80 164 B
IP NET 5.0 6.857 ms 0.09 ToUpperinvariant .NET 5.0 69.15 ns 0.33 105 B

https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-5/
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.NET 5: Varios

Sockets

Intrinsics: Mejor soporte ARM64
Async ValueTask
Colleciones y LINQ
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https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-5/



DotNet #DotNet

.NET 6

Multiples mejoras en arm64.
Optimizaciones al usar interfaces.
Muchas mejoras en JIT.

DateTime.UtcNow 2.5x mas rapido que en .Net Core 3.1

Method Implementation Mean Version Ratio Improvement
sinterface? nterfaces 2.166 ns MNET & Preview 2 1.000
cinterface? nterfaces 1.629 ns MNET & Preview 3 0.752 ¥1.3
sMotlmplemented nterfaces 2.106b ns MNET & Preview £ 1.000
sMotimplemented nterfaces 1.950 ns MNET & Preview 3 0.900 x1.1

https://github.com/dotnet/core/issues/5853
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.NET 6: FileStream

Implementacion de Windows reescrita.

La mayoria de métodos Async acababan realizando llamadas sincronas.

Uso de ValueTask.

Method Runtime Mean Ratio Allocated
neadAsync NET 5.0 3.479 ms 1.00 39,504 B
ReadAsync MNET 6.0 1.445 ms 0.42 192 B
WriteAsync MNET 5.0 2.161 ms 1.00 39,192 B
WriteAsync MNET 6.0 2.193 ms .18 192 B

https://github.com/dotnet/core/issues/6098
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.NET 6: EventPipe

Events Read Per Second By Thread Count
(Intel i7-7700 @ 3.6 GHz w/ 64 GB RAM)

CoreCLR y Mono usan la misma implementacion.

Multiples optimizaciones.

2.06x

- net 5

https://github.com/dotnet/core/issues/6098
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Framework vs herramientas

Nick Craver &
@Nick_Craver

®
CPU and memory are noticeably less on our .NET Core
canary for Stack Overflow (comparing to all and then 1

other full framework server for clarity in each case).

Normalmente esperamos que actualizar la version del framework veamos:

We're working through final porting issues now -
SO00000000N!

Traducir Tweet
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https://stackexchange.com/performance
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6:53 p. m. - 20 mar. 2020 - TweetDeck
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Framework vs herramientas

Herramientas que nos permitan:

- Analizar problemas de rendimiento

- Implementar soluciones
- Nuevas features como: Span, Source Generators
- Nuevas APIS como: Intrinsics, Unsafe.SkiplInit, CollectionsMarshal.GetValueRefOrNullRef

- Medir la mejora
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Visual Studio 2019

Analysis Target
Startup Project
I"'
o MyProfilerApp
Change
Target ¥

ONLINE TECH CONFERENCE

2 Solution configuration is set to Debug. Switch to a Release configuration for more accurate results.

Available Tools
] NET Async

Tool to investigate async/await usage in NET applications

W CPU Usage @

See where the CPU is spending time executing your code. Useful
when the CPU is the performance bottleneck

(] GPU Usage &

Examine GPU usage in your DirectX application. Useful to
determine whether the CPU or GPU is the performance bottleneck

Memory Usage

nvestigate application memory to find issues such as Memaory

#aks

Start

Show all tools

NET Object Allocation Tracking
See where NET Objects are allocated and when they are

reclaimed by the GC

[] Events Viewer

See the events (ETW or NetTrace) that occurred during the
session, such as log messages, exceptions and HTTP requests

instrumentation

Instrument your application to investigate exact call counts and

call times

H#DotNet2021

Diagnostic Tools + B X
& QA a T

Diagnostics session: 9 seconds

10s 2
I i

4 Events
]
4 Process Memory (MB)C ¥ Snapshot @ Private Bytes
50 50
0 - 0
4 CPU (% of all processors)
100 100
0 . 0

Summary Events Memory Usage CPU Usage
Events
@ Show Events (0 of 0)
Memory Usage
B Take Snapshot
CPU Usage
® Enable CPU Profiling



DOtNet2021 ONLINE TECH CONFERENCE #DotNet202]

dotTrace y dotMemory

letBrains dotTrace Timeline Viewer

File Edit View Help

Snapshot #2 & Snapshot #3 &

v Events
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BenchmarkDotNet
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https://github.com/dotnet/BenchmarkDotNet
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Wave Engine

- Framework
- Minimizar uso de recursos -> Maximizar codigo de usuario

- Motor 3D
- 60FPS -> 16,6ms
- 300FPS -> 3,3ms

- Optimizacion prematura vs codigo “eficiente”
- Conocer como funciona la plataforma.
- Mantenibilidad del codigo. 6

- ¢Merece la pena? PREMATURE OPTIMIZATION

Come on, do it! Do it now! It feels sooo0 good.
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Wave Engine

- Antes de cada release o merge de una feature importante
- Tests donde probamos diferentes caracteristicas.
- Revisar memory leaks.
- Trafico de memoria.
- Uso de CPU y uso de memoria con respecto a la release anterior.

- Al encontrar un problema especifico
- En un proyecto tenemos un problema de rendimiento.
- Hacemos profile del proyecto.
- Analizamos los datos, e intentamos corregirlo.
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Mejora de FPS 1.3x
Problemas tipicos:

- Trafico de memoria:

ONLINE TeCH CONFERENCE

Wave Engine: Performance review

- Boxing structs, enums... (Structs como campos, Enum.HasFlag, etc.)

- Scope de lambdas

Memorny traffic .t:'ehvee;.
Snopshot #1

Snopshot #2 Filter: | Filter Dy namespaces, types, armays, and gen

2rMC args 1o datining

New! Starting with dotMemory 2021.1, you can analyze memory allocation data on any time interval. To select the interval, use the timeline chart. ©
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Jorge Canton Ferrero
@jorge_magic

| have been working with @davilovick and
@danielcaceresm to improve the current #WaveEngine
performance render. This test compares Preview2
version with the last development version and the
Improvement obtained is up to 360 framerate. Next
release soon! #gamedev

Traducir Tweet

Proview?
0:07 . 362 reproducciones

New Nightly
Framerate
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Wave Engine: Source Generators

Generated source
code added as input Compilation resumes
to compilation

Source generator step
of compilation

Compilation Runs

Analyze Generate
source new source
code code

\ Source Generator y,

S s - - - e S e e e e e e

lipghtsScene LOAD: 158ms ceneEvent lightsScene LOAD: 1872ms

digitalScene LOAD: 298ms ceneEvent droneScene LOAD: 3162ms

droneScene LOAD: 222ms SceneEvent weatherScene LOAD: 1726ms
ceneEvent weatherScene LOAD: 167ms SceneEvent digitalScene LOAD: 6429ms
L LOAD: 845ms YAML LOAD: 12389ms

sceneEvent lightsScene LOAD: 1€4ms ceneEvent lightsScene LOAD: 174ms
ceneEvent digitalScene LOAD: 248ms ceneEvent droneScene LOAD: 288ms

ceneEvent droneScene LOAD: 183ms cenebEvent weatherScene LOAD: 199ms
SceneEvent weatherScene LOAD: 75ms ceneEvent digitalScene LOAD: 576ms
CODE LOAD: 522ms ODE LOAD: 1229ms

https://devblogs.microsoft.com/dotnet/introducing-c-source-generators/
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Questions &
Answers

@danielcaceresm

dcaceres@plainconcepts.com
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Thanks and ... P
See you soon! |

Thanks also to the sponsors. Without whom this would not have been posible. /F

S

=

plain - HE \icrosoft ./,\V\
concepfts o mtelequlg.
r

[ MyPublic’
- Inbox

D



