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[enaem zero-allocation koa

Cnapuctbin CtaHncias



CraHucnaB CuapucTbin

Creku:
 WEB/WPF/WinForms/... cTeku
e (C/C++, C++/CLI Koraa Heob6xo04MMO

e KHura: https://github.com/sidristij/dotnetbook

CBAsb:
* telegram: @sidristij

* sunex.development@gmail.com
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BCE ObINO XOPOLLO,
NoKa He y3Haau, YTO BCE MJIOXO

Mepsbili aKM — 3Mo npe3eHmMauua 0CHOBHbIX Oelicmayrowux AUy, MUpd,
8 KOmopbll Hac npueaawaem asmop U, CObcmeeHHo, 30843Ka UCMOopUU



Q.
AN
=
PAN
0
I
I
D)
=l
N
O
O
O
=
Q)
J
qV)
ar

\
e —9 - — .
-« — 7
=
) P . 7 = =
o= .
[
L
- = J
"
e L ]
_—= L ]
L ]
L 3
=
%
L
L -
o R \ -
. v . o
N —
.
LN
) X . [ L [ °
. ¢ v
p L
* o
[ 2 * °

bbiBaeT MHOrocepBepHoOe pellieHne, a bbiBaeT — O4HOCEPBEPHOE
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— . mongo DB.
-Il SMB2.0+

[Tpn BbICOKOW Harpy3ke Ha NpuaoXkeHue — odeHb NAoTHas paboTa C cepBepamm




new T(), new T[N];
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10,000 [Tepeuncnenne 21,000 Cxauats 200 Ckauartb 21,000

COeANHEH N GalIoB B CNOXHOW CTPYKType baiinos 16M6 kax bl GalIoB 13 CIOXKHOW CTPYKTYPbI
KaTanoros KaTa/oros

50+ GC 50+ GC, 50+ GCy 4000+ GC,
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10,000 coeamHeHn

[ Snapshot #1

>NApst s 36,75 MB
16,23 MB [ [] s74m8
I W 574m8

B 7536ke . 1.4 K objects

,,,,, Memory traffic

V| Add to comparison g [v] Add to comparison

7,96 cex. 5,10 cex.
1,12 Gb 8,50 Mb

System.Cryptography.*

50+ Gy 2 GCo
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[lepeuncneHne 21,000

GanaoB B C/IOKHOW CTRYKTYpe KaTasioros

26,899 cek.
265,89 Mb

50+ Gy

Snapshot #1

30,28 MB
[] 635Mm8
Il 626 M8

24.7 K objects

Memory traffic

[v/] Add to comparison

4 cex.
0,005 Mb

0 GGy

Py
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Snapshot #1 7

- 31,58 MB
20,83 MB } [] s02m8
2,09 MB \ W 7.94M8

Il s235ks
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0 5s 105

Memory traffic I:|
V] A parison L [v] Add to comparison
7,325 cex. 3 cex.
6,49 Gb 0,016 Mb

50+ Gy 0 GGy




Ckadvats 21,000
GanaoB CO CIOKHOW CTPYKTYpE KaTaioros
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255,222 cex. 1 cex.
25,15 Gb 0,021 Mb

4,000+ GC, 0 GGy
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C TOJIOBOV B NaM4aTb

Bmopoﬁ KM — 3mo camasd 60ﬂbLUGFI, OCHOBHAA Yacmeos ucmopudu. 30eco 861308, 6,DOLU€HHbI(j aHmMmaeoHUCmMom, 3acmasrsiaem
cepoA delicmeosame. K cepedwe 8/MMoOpPOoco AKMa OH yxe He MOXerm nosepHymeo HG3G@, KaK Obl emMy 3rmaoeo HU Xomesiocs.
Bo 8/770[)0(7 nosI08UHE 8MOPO20 AKMA MHO20KPAMHO 803pACMAr0Om CMAsKu U pUCKU. M K KOHUY 8mopo20 akma 2€,OOU
mepnum bosnbuoe nopaxeHue, OKkasbleaAace 8 MAKCUMas16HOU onacHocmu, npakmu4ecku 8 6e38bIX00HO cumyauuu.
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[lynuHr maccneoB

IMemoryOwner<T>, Memory<T>, Span<T>
[ynnHr o6bekToB

[ynunr |AsyncEnumerator

K uépty async/await!

Yckopaem nynuurl!

Profit!!!




% File Edit View Navigate Code Refactor Build Run Tests Tools VCS Window Help MemoryPools — O X
8 MemoryPools [t MemoryPools | Memory ) C# CountdownMemoryOwner.cs N ¢ Release | Any CPU ¥ " InternalPoolPrefTest v P Gt ¥ v 2 0 9 B0 Q
@ 4 Solution ¥ = £ — # PoolingQueue.cs C# CountdownMemoryOwner.cs C# PoolingQueueRef.cs C# PoolingNodeCanon.cs C# PoolingDictionary.cs C# FirstFirstOrDefault. v &
S _
£ 77 13 /// managed instances. V2 A v %
= 14 2
- Ci# SingleSingleOrDefault.cs N 7 g =
> C# SkipTake.cs 7] 23 usages & Stanislav Sidristij +1* 5 ext methods exposing APls
g C# Sum.cs 15 public sealed class CountdownMemoryOwner<T> : IMemoryOwner<T> :
© 1 3
Z > C# Union.cs e > { :
& > C#Wherecs 17 private int _owners; e
o > C#Zpcs 18 private T[] _arr; %
- > [ Specialized 19 private CountdownMemoryOwner<T> _parent; S
% C# IPoolingEnumerable.cs 20 private JetStack<T[]> _queue; _
o] = o s
pue C# IPoolingEnumerable_T.cs 21 o
© C# IPoolingEnumerator.cs 7] 8 usages g
C# IPoolingEnumerator_T.cs 22 18 public Memory<T> Memory 2
g C# IPoolingGrouping.cs {
o
2 C# JetStack.cs [MethodImpl(MethodImplOptions.AggressiveInlining)]
& v IMemory 25 get; private set; |
] v [ Pooling 2% }
C# CommonArraysPool.cs 27
C# Pool. . . . -
CommonMemoryPool.cs 28 [MethodImpl(MethodImplOptions.AggressiveInlining)]
C# Utilities.cs . . .
cHe tdownMemoryOwner.cs * 3usages S Stanislav Sidristy +1*
oun : . . . . |
i M e & 29 internal CountdownMemoryOwner<T> Init(CountdownMemoryOwner<T> parent, int offset, int length, bool defau
emoryEx.cs o
SU
. C# MemoryOwner.cs . { 5
% C# ThreadAwareObjectsPool.cs D: > -owners = defaultOwner?1:0;
3 C# Hasher.cs 32 _parent = parent;
&l CH ObjectsPool.cs 33 _parent.AddOwner();
* C# Pool.cs {} Memory > *z CountdownMemoryOwner > & AddOwner
» 4Run B Terminal @ NuGet @ UnitTests M 9:Git  <® Dynamic Program Analysis ~ “\ Build € 8: Services = TODO Q) Event Log
[C] Build succeeded at 19:05:28 (today 19:05) NETStandard 20  MemoryPools 51:10 CRLF UTF-8 Tab P release m ‘,5 113 warnings in 58 files v




» Camas 6osbluas CNOXHOCTb: Mano Touek, Koraa Bcé paboTaer;
* MHOro n3MeHeHUN, KOTOPble «HEe MOKPbITb MO3roM». ECTb TONbKO Hagexaa;
* Ho nocne NpoxoXaeHns KaxkKA0M U HUX — olyLeHre nobeabl;

» C KaXaou cnegyroLLent TOUKOM BCE bosiee ABCTBEHHO: «CANLIKOM MHOTO MPOUAEHO U Ha3aA NyTn HET»;
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» CpOKM faBHO NPONAEHDI;

* Hapo otBeuaTb Ha BOMPOCHI, MOYEMY BCE 3aTAHY/IOCH;




- 99.9999% - pabota Garbage Collector
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Ckauatb 21,000

GanaoB CO CIOKHOW CTPYKTYpE KaTaioros

255,222 cexk.
25,15 Gb

4,000+ GC,
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Konnexkumm!
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LINQ!!
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BAOXHOBAEHME

Ipemudi akm — amo MmomeHmM 0Cco3HaHuUA 2epoem cebAa. Kak nmuya ®eHUKc, OH soccmaem U3 nenaa u cCmpemumca K
KyAbMUHAUUU. B Heli eepoli scmynaem 8 omyasHHYH CX8AMKY C AHMa20HUCMoM, docmueaem (unu He docmuaaem) ceoel
yesau u oasee npoucxooum guHaA — m.e. PAa38A3KaA UCMOopUU.



N3 noBcegHeBHOro Tpadurk nAET ot koanekun n LINQ
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Konnekumm MOXHO CTpOUTb cermeHTamu no 128 anemeHTOB

LINQ -> MoxxHO nynantb dyHKUMoHanbHble 6a0km (Select, SelectMany, GroupBy)

A notomy — noyemy bbl 1 ga?




MemoryPools - O X

> # Gt ¥ v 2 0 9 B Q

ile Edit View Navigate Code Refactor Build Run Tests Tools VCS Window Help

Collections ¢-1 Release | Any CPU ¥ v InternalPoolPrefTest ¥

a e

Ling » C# SelectMany.cs Y

» Solution - 0O —

.

MemoryPools E? MemoryPools
4

C# PoolingDictionary.cs C# FirstFirstOrDefault.cs C# MemoryOwner.cs C# Run_PerfTests.cs C# Program.cs C# SelectMany.cs C# Poolir v

C# PoolingNodeCanon.cs
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» 7! Structure

¢ 0: Commit

7 Pull Requests

» 2 Favorites
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C# Aggregate.cs

C# AnyAll.cs

C# AppendPrepend.cs

C# Average.cs

C# Cast.cs

C# Concat.cs

C# Distinct.cs

C# Except.cs

Ci# FirstFirstOrDefault.cs
C# GenericEnumerable.cs
C# GenericPoolingEnumerator.cs
C# GroupBy.cs

C# Intersect.cs

C# Join.cs

C# LastLastOrDefault.cs
C# MinMax.cs

C# OfType.cs

C# Reverse.cs

C# Select.cs

C# SelectMany.cs

C# SimpleExpressions.cs
C# SingleSingleOrDefault.cs
C# SkipTake.cs

C# Sum.cs

C# Union.cs

C# Where.cs

C# Zip.cs

> [ Specialized
C# IPoolingEnumerable.cs

C# IPoolingEnumerable_T.cs

C# IPoolingEnumerator.cs

C# IPoolingEnumerator_T.cs

C# IPoolingGrouping.cs

P 4:Run

Build succeeded with warnings at 15:04:04 (53 minutes ago)

& Terminal

® NuGet

© UnitTests M 9:Git

) Dynamic Program Analysis

using

namespace MemoryPools.Collections.Linq

{

public static partial class PoolingEnumerable
{

public static IPoolingEnumerable<TR> SelectMany<T, TR>(
this IPoolingEnumerable<T> source,
Func<T, IPoolingEnumerable<TR>> mutator)

{

| return ObjectsPool<SelectManyExprEnumerable<T, TR>>.Get().Init(source, mutator);

F

public static IPoolingEnumerable<TR> SelectMany<T, TR, TContext>(

this IPoolingEnumerable<T> source,
TContext context,
Func<T, TContext, IPoolingEnumerable<TR>> mutator)

v3 A v

return ObjectsPool<SelectManyExprWithContextEnumerable<T, TR, TContext>>.Get().Init(source, mutator, context);

() Ling » *3 PoolingEnumerable > @* SelectMany

A\ Build 42 8 Services i TODO

.NETStandard 2.0

12:11

CRLF UTF-8 4 spaces

P release

o

O Event Log
115 warnings in 58 files
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MemoryPools  by: stanislavsidristij
a J 147 total downloads <V last updated 18 days ago 3 Latest version: 1.1.0.1 < linq collections pool performance

Objects pooling, buffers pooling, traffic-free collections (PoolingList, PoolingDictionary, PoolingQueue, PoolingStack), non-allocating LINQ
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BbiBOAbI



BbiBOAbI

* YacTble BblAesieHMsA NaMATU MPUBOAAT K CEPbE3HbLIM NPOCeAaHNAM NPON3BOAUTENILHOCTY;
« Paboratb ¢ MaccmBamu (0, 4yao) — Hago vepes Span/Memory;

« MaccuBbl aydlue BCEro rHatb yepes nyanHr (He obszatenbHo ArrayPool);

* Ha Harpy>xeHHOM y4acTke async/await nopoxgaeT COTHU Merabaunt Tpadpdumka;
 |AsyncEnumerable MOXHO peann3oBbIBaTb CAaMOCTOATENBHO, OTAABas €ro Yepes nyn;

* CUETUMK CCbIIOK — XOPOLLO ANA Nepencnonb3oBaHma bydepa;

« Pabota uepes nHTepdencobl Ha Harpy>XeHHOM yyacTke BeAET K NPOCeAaHNAM.,

© MemoryPools  by: stanislavsidristi
L 147 total downloads <V last updated 18 days ago 3 Latest version: 1.1.0.1 < linq collections pool performance

Objects pooling, buffers pooling, traffic-free collections (PoolingList, PoolingDictionary, PoolingQueue, PoolingStack), non-allocating LINQ
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Kak K aTomy npuntin?

« [lns Hayana — NONPOCUTE HEMHOTO BPEMEHM Ha
aHanm3 B dotMemory/dotTrace;

» [lanee — ewé HeMHOro BpemMeHu Ha PoC;

* [locne 3TOrO BbI noayymnTe 40OKa3aTe/1ibCTBa N CMOXXETE
NPe3eHToBaTb PeLIEHNE,

* VHaue Bawl BHyTpeHHI/IIZ MNP HE COBI'Ia,CI,éT C
BHYTPEHHUM MNPOM PYKOBOACTBA.

Kak byaem yBennumBatb
NPON3BOANTENbHOCTbL?

?
(HaKI/IHeM ﬂAep.] ( nam I'IaMﬂTI/I] [ MoxxeT NnpocTo ]

A\ K nepenuwem?
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CraHucnas Cuapuctbin

e telegram: @sidristij

* sunex.development@gmail.com
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