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BTOpOU B6ocC

Mepebili akm — 3mo npes3eHMayua 0CHOBHbIX 0elicmayoujux aUl, 308 K
CMPAHCMBUI, 8CMPeYa ¢ HACMABHUKOM, NpUHAMUE 3080
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SMB,.5.., SMB

[TpW BbICOKOW Harpy3ke Ha NPUAOXEHWEe — OYeHb MAOTHas paboTa C cepBepamu
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ECTb i BOOOLLE Npobaema’?
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+ CYETUMKM MPOU3BOANTENBHOCTM
+ Stopwatch ;)
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B 4ém MOXxeT ObITb Mpobema’?




3aB4a3Ka

new T(), new T[N];

Snapshot #1 Snapshot #2

[y

Memory traffic between
Snapshot #1
Snapshot #7

2 60,60 M allocated objects (3,20 GB)
T 60,57 M collected objects (3,19 GB)
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Plain List Group by: Assembly Interface Allocated bytes = Allocated objects Collected bytes Collected objects
{} System 2308 571057 35873142 2 303 583 569 35 844 492
{} MongaoDB 651774 952 13911474 851 760 632 13 911 165
{} Serilog 213 775 008 6 245 632 213671816 6 242 886
{} Microsoft 114 429 080 2141545 114 328 760 2 140 002
{} Unity 53 850 040 839 443 53 690 056 837 401
i} Jaeger 31799 864 566 282 31798736 566 261
{} StackExchange 15001 216 221299 15000 832 22129
{} Newtonsoft 11024 448 84 608 11 007 328 a4 397
{} DataStorageService 10 893 000 224030 10 892 952 224028
{} RedLockNet 5273480 85393 5273280 85 392
{} Swashbuckle 4358 224 113 431 4356 936 113 401
{} Prometheus 383379 104 779 3828 988 104 704
{} OpenTracing 3113 280 80615 3111952 80 571
{} DevTools 2673 648 45317 2673536 45316
{} global: 1210192 27729 1209 936 27 725
{} Storage 1187 624 11463 1187 520 11462
{} Authentication 643 088 25394 642 824 25388
{} Quartz 43936 694 43328 686
{} Ms 11 560 20 1600 -
{} Internal 568 11 568 11
{} Windows 48 2 48 2




i o Byte[] (System) 174 396 671 1194 096 171 947 067 1192 242
& Func<lElementNameValidator= (System) 113 168 128 1768 252 113 168 128 1768 252 y
Function Allocated bytes Allocated objects Collected bytes = Collected objects MNamespace e
b e ByteBufferStream.ctor(|ByteBuffer, Boolean) 72152 896 767 584 72152 896 767 584 MongoDB.Bson.lO
I & ByteArrayChunk.CreateByteArray(Int32) 61303 389 80 224 51292 154 80214 MongoDB.Bson.lO
b & GC.AllocateUninitialized Array <T>(Int32) 24924 072 295 22913 288 267  System
I & BsonStreamExtensions.ReadBytes(BsonStream, Int32) 3531135 80 251 3531003 80248 MongoDB.Bson.lO
4 @ BitConverter.GetBytes(Int64) 3254176 101 693 3254176 101 693 System
W ByteBufferStream. Writelnt64(Int64) 3254176 101 693 3254176 101 693  MongoDB.Bson.lO
I w Encoding.GetBytes(String) 2543 813 35535 2519117 35286  System.lext
I @ FileStream.GetBuffer() 1343120 326 1343120 326 System.lO
b & Utils.Uniqueld() 1128128 35254 1128128 35254 JaegerUtil
I & BinaryConnection+<ReceiveBufferAsync>d_ 54.MoveNext() 1123472 40124 1123472 40124  MongoDB.Driver.Core.Col
I & HashProviderCng.FinalizeHashAndReset() 840 280 15 005 840 280 15005 Internal.Cryptography
I & HashAlgorithm.CaptureHashCodeAndReinitialize() 838 880 14 980 838 880 14980  System.Security.Cryptogre
T S OCKETAGOTE5s. CIOT A OTESS ATy, TNT32) SHE 000 8539 SHE 000 Bo35 SysEmNenInernas
I @ RuntimeAssembly.GetPublicKey() 272 208 11 342 272 208 11 342  System.Reflection
(™ HttpConnection.ctor{HttpConnectionPool, Socket, Stream, TransportContext) 115 360 28 107 120 26 System.Net.Http
I @ DateHeaderValueManager.SetDateValues(DateTimeOffset) 559498 918 55 693 913 Microsoft AspNetCore.Ser
b @ SignatureHelper.Init{Module) 13 552 242 8 064 144  System.Reflection.Emit
I & |LGenerator.IncreaseCapacity(Int32) 12 216 29 5224 15 System.Reflection.Emit

I & RufferFytencinns CreatehlumericRutecSrratehil 4 35A ag 2 0RN an  Svctem Ruffers




& Func<IElementNameValidator= (System 113 168 128 1768 252 113 168 128 1768 252
&  Func<Type, IBsonSerializer> (System 85 476 800 1335575 85 476 800 1335575
i 6 Char[] (System 83032 812 835 260 82925614 835220
R Int230 /Suctam CO 2CA COO 1. 701 £0E8 Lo 7227 1070 1. 904 98
Function Allocated bytes = Allocated objects Collected bytes Collected objects MNamespace
& BsonWriter. WriteName(String) 51 882 496 810 bod 51 882 496 810 664 MongoDB.Bson.lO
@ BsonWriter.PushElementNameValidator(lElementNameValidator) 30642 816 478 794 30642 816 478794 MongoDB.Bson.lO
@ BsonWriter.PopElementNameValidator() 30 642 816 473 794 30642 816 478794 MongoDB.Bson.lO




86% Deserialize(), 21% GC wait

Threads (user/all): 7/18 ] Show system threads

| A
4 94.27% Main = 47,665 ms » MongoDB.Demo.App.Program.Main(String[])
4 91.23% MoveMext = 46,132 ms - MongoDB.Driver.Core.Operations.AsyncCursor™1.MoveMext(CancellationToken)
4 91.22% GetMNextBatch » 46,125 ms » MongoDB.Driver.Core.Operations.AsyncCursor™1.GetMextBatch(CancellationToken)
4 91.21% ExecuteGetMoreCommand » 46,11% ms » MongoDB.Driver.Core.Operations.AsyncCursor™1.ExecuteGetMoreCommand(IChannelHandle, CancellationToken)
4 86.22% CreateCursorBatch = 43,597 ms » MongeDB.Driver.Core.Operations.AsyncCursor™1.CreateCursorBatch(BsonDocument)
4 86.22% DeserializeBatch » 43,597 ms » MongoDB.Driver.Core.Operations.CursorBatchDeserializationHelper.DeserializeBatch(RawBsonArray, IBsonSerializer, MessageEncoderSettings)
A (5 86.17% Deserialize » 43,573 ms + MongoDB.Bson Serialization.|BsonSerializerExtensions. Deserialize(|BsonSerializer, BsonDeserializationContext)
A (5 B6.16% Deserialize » 43,367 ms » MongoDB.Bson.Serialization. BsonClassMapSerializer™1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
4 (5 86.16% DeserializeClass » 43,367 ms » MongoDB.Bson.5erialization. BsonClassMapSerializer™1.DeserializeClass(BsonDeserializationContext)
A (5 86.14% DeserializeMemberValue « 43,555 ms « MongoDE.Bson.Serialization. BsonClassMapSerializer™1.DeserializeMemberValue(BsonDeserializationContext, BsenMemberMap)
A (5 86.14% Deserialize » 43,353 ms » MongoDB.Bson.Serialization.|BsonSerializerExtensions.Deserialize(IBsonSerializer, BsonDeserializationContext)
4 (0 86.14% Deserialize » 43,535 ms « MongoDB.Bson.Serialization.Serializers SerializerBase™1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
A (5 86.14% Deserialize » 43,335 ms » MongoDB.Bson.Serialization.Serializers.EnumerableSerializerBase 2 Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
4 (5 86.06% Deserialize » 43,313 ms » MongoDB.Bson.Serialization.IBsonSerializerExtensions.Deserialize(|BsonSerializer, BsonDeserializationContext)
A (5 86.04% Deserialize = 43,507 ms - MongoDB.Bson.Serialization.BsonClassMapSerializer™1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
4 (5 B5.95% DeserializeClass » 43,459 ms » MongoDB.Bson.Serialization. BsonClassMapSerializer™1.DeserializeClass{BsonDeserializationContext)
A (5 85.60% DeserializeMemberValue » 43,284 ms » MongeDB.Bson.Serialization. BsonClassMapSerializer™1.DeserializeMemberValue{BsonDeserializationContext, BsonMemberMap)
4 (5 85.59% Deserialize » 43,272 ms « MongoDB.Bson.Serialization.|BsonSerializerExtensions.Deserialize(|IBsonSerializer, BsonDeserializationContext)
A (5 85.57% Deserialize » 43,266 ms » MongoDB.Bson.Serialization.Serializers.SerializerBase™1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
4 (% 8537% Deserialize - 43,165 ms - MongoDB.Bson.Serialization.Serializers.EnumerableSerializerBase™2 Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
4 64.30% Deserialize » 32,512 ms » MongoDB.Bson.Serialization.|BsonSerializerExtensions.Deserialize(|BsonSerializer, BsonDeserializationContext)
4 63.69% Deserialize » 32,206 ms » MongoDB.Bson.Serialization. BsonClassMapSerializer 1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
b 54.95% DeserializeClass « 27,784 ms » MongoDB.Bson.Serialization.BsonClassMapSerializer™1.DeserializeClass{BsonDeserializationContext)
» I 5.64% GetActualType » 2,833 ms » MongoDB.Bsen.Serialization.Conventions.StandardDiscriminatorConvention.GetActualType(IBsonReader, Type)
¥ 1.68% IsSubclassOf = 8 rm.RuntimeType.lsSubclassOf(Type)
0.45% GetTypelnfo » ystemn.Reflection.IntrospectionExtensions. GetTypelnfo(Type)
0.21% IsValueTypelmpl » 108 ms » System.RuntimeType.|sValueTypelmpl
0.06% GetCurrentBsonType « 30 ms » MongoDEB.Bson.|O.BsonReader.GetCurrentBsonType
0.31% get_ValueType » 156 ms » MongoDB.Bson.Serialization.Serializers SerializerBase™1.get_ValueType
12.02% FlnallzeResuIt » 5,078 ms » MongoDB.Bson.Seralization,Serializers.b fac terSerializer2.FinalizeResult{Object)
= 5.32% Invoke » 2691 ms « em.Reflection. RuntimeConstructorinfo.lnvoke(BindingFlags, BmcIE| Object(], Culturelnfo)
= 3.10% GetConstructo em.RuntimeType.GetConstructors(BindingFlags)
= 1.61% GetParameters - 812 em.Reflection. RuntimeConstructorinfo.GetParameters
0.31% [Garbage collection] =
0.18% GetTypelnfo » %0 ms » §
= 0.12%
0.07% get_ParameterType » 33
0.01% GetTypelnfo » Gms « Sy

g
Ny

[

nableFrom = 60 ms »

em. RuntlmeType | |gnaHEF|cm [y
m.Reflection.RuntimeParameterinfo. get ParameterType
stemn.Reflection. Typelnfo.GetTypelnfo

b 3.13% ReadBsonType » 1,382 ms = MongoDB.Bson.|O.BsonBinaryReader.ReadBsonType

¥ 2.25% AddWithResize = 1,136 ms « Systern.Collections.Generic.List™1. AddWithResize(T)

b 1.11% ReadStartArray » 363 ms » MongoDB.Bson.|O.BsonBinaryReader.ReadStartArray

b 0.84% CreateAccumulator » 426 ms = MongoDB.Bson.Serialization.Serializers.E blel facelmpl terSerializer'2.CreateAccumulator
0.46% Addltern = 233 ms » MongoDB.Bson.Serialization.Serializers. B fac I rSerializerBase™2 Addltern({Object, Titern)

0.30% Add » 150 ms » System.Collections.Generic.List™1.Add(T)
0.19% ReadEndArray » 95 ms » MongoDB.Bson.|O.BsonBinaryReader.ReadEndArray
0.04% GetCurrentBsonType = 18 ms = MongeDB.Bson.|O.BsonReader.GetCurrentBsonType
l> 0.11% Deserialize = 34 ms » MongoDB.Bson.Serialization.Serializers.SealedClassSerializerBase™1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
-------- =0.09% 2 functions hidden « 48 ms total
0.01% get_ValueType » 6 ms = MongoDB.Bson.Serialization.Serializers.SerializerBase™1.get_ValueType
I 0.09% ReadMame » 48 ms « MongoDB.Bson.|O.BsonBinaryReader.ReadMame(INarmeDecoder) &7

»I 4 Subsystems > 1 x
15% System code 6% Special 12% Merged &
MongoDB.Bson. IO MongoDB.Bson.Serialization [Garbage collection] System

-




. mongoDB.
8

dmongops  MongoDB.Driver  by: MongoDs
{ 42,205,643 total downloads ‘1 last updated 19 days ago [P Latest version: 2.13.0-betar

Official .NET driver for MongoDB.




SMB; 0., SMBs

Ckayatb 21,000
GaroB CO CIOXHOM CTPYKTYpe KaTaNoros
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CraHucnas CuapucTi
upPT >

Oenaem zero-allocation kog Ha
npuMmepe onTUMM3aLUUKN KPynHOMU
6ubnuoTeku

/| Add to comparson

255,222 cex. 1 cex.
2515 Gb 0,021 Mb

4,000+ GC, 0 GG,




.
N
_l
q0)
—y
)
=
)
X
O
_l
J
AV
O

—

2111990 d0H10dogoU 208d3) |




CTpowmM nnaH pelleHnd!

2111990 d0H10dogoU 208d3) |




H mongodb / mongo-csharp-driver ® Watch ~

<> Code Il Pull requests 32 () Actions (1] Projects @) Security |~ Insights

+ master ~ ¥ 24 branches 97 tags Go to file Add file ~ =

Lo 3,793 commits

)
<
=
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O
O
O
)
O
T
|_
O
Q.
O
a)
O
-
)
O
m
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<
(I

3 BorisDog CSHARP-3305: Rate limit new connection creations (maxConnecting) X 59a1268 4 days

Docs Update releases.toml. (#490) 14 days ago
Release Notes Added release notes for 2.12.2. (#491) 14 days ago
evergreen CSHARP-3371: Support AWS authentication with temporary credenti... 2 months ago

src CSHARP-3305: Rate limit new connection creations (maxConnecting)
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H mongodb / mongo-c-driver ® Watch ~ 89 Yy star 648 % Fork 377

<> Code {0 Pull requests 6 () Actions ) Security [~ Insights
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+ master ~ § 27 branches 159 tags Go to file Add file » <3 About
A high-performance MongoDB

E{I jmikola CDRIVER-3958 add trailing space after base64 JSON field (#779) ce4caas 4 hoursago YD 6,528 commits driver for C
.evergreen CDRIVER-3917 Run versioned API tests in Evergreen (#773) 8 days ago ¢ mongoc.org
build CDRIVER-3917 Run versioned API tests in Evergreen (#773) 8 days ago ] Readme
debian (Debian packaging) mark ready for release yesterday 88 Apache-20 License
generate_uninstall CDRIVER-2849 name uninstall program based on components built 2 years ago
orchestration_configs CDRIVER-3917 Run versioned API tests in Evergreen (#773) 8 days ago Releases (a8
JRIVER-3958 : ' N 14 (2779 > mongo-c-driver 1.18.0-alpha Latest

Src 'aln




3amMeHa Ha mongo-c-driver

Bmopol akm — smo camas 60716uas, OCHOBHAA YACMb UCMOopuU. 30eCkb 861308, BPOUWEHHbIU GHMA20HUCMOM, 3aCMassisem
2epos delicmeosame. K cepeduHe 8Mmopo2o akma OH y#ce He Moxem nogepHyms Ha3ao, KaK 6bl emy 3moao HU XOomesocs.
Bo e8mopoli nosnoguHe 8mopo20 aKma MHO20KPAMHO 803pacCmMaom CMasku U pucku. Y K KOHUY 8mopoeo akma eepol
mepnum 601bWOe NOPAXEeHUEe, 0KA3bIBAACHL 8 MAKCUMA1bHOU ONACHOCMU, NPAKMUYECKU 8 6e38bIX00HOU cumyayuu.
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Yto byaem aenatb?
* OueHka ncnonbsyemoro API
* OueHka peannsauunm ncnosabsyemoro API

* Proof Of Concept peannsauunm ¢ ncnosbsoBaHnem mongo-c-driver

qY)
|_
)
<
o
O
—
©
—
T
©
)
O
0]
N
a8




ﬂ File Edit View MNavigate Code Refactor Build Run Tests Tools VCS Window Help MemaoryPools = O X
2 MemoryPools [t MemaryPools | Memory © C# CountdownMemoryOwner.cs ~ ¢ Release | Any CPU ¥ InternalPoolPrefTest v 2% Git ¥ v 20 9 B Q
& 4 Solution ¥ = 1@ — # PoolingQueue.cs C# CountdownMemoryOwner.cs C# PoolingQueueRef.cs C# PoolingNodeCanon.cs C# PoolingDictionary.cs C# FirsthirstOrDefault. v &
o . =
E.% ® ¥ 9 13 /74 managed instances. v2 A~ vz
= 14 =
. C# SingleSingleOrDefault.cs - < ” =
> C SkipTake.cs 23 Stanislav Sidristij +1* 5 ext methods 1 exposing APls )
@ 15 public sealed class CountdownMemoryOwner<T> : IMemoryOwner<T> 4
E C# Sum.cs m
E > C# Union.cs 16 » { g
a2 > CE Where.cs 17 private int _owners; =
e > CHZipcs 18 private T[] _arr; g
- > [ Specialized 19 private CountdownMemoryOwner<T> _parent; S
£ .
E C# IPoolingEnumerable.cs 20 private JetStack<T[]l> _queue; _
= C# IPoclingEnumerable_T.cs 21 8:
o C# IPoolingEnumerator.cs 8u g_'
C# IPoolingEnumerator_T.cs 22 10 public Memory<T> Memory :
§ C# |PoolingGrouping.cs 23 1
o
2 C# JetStackcs 24 [MethodImpl(MethodImplOptions.AggressiveInlining)]
= -
H ¥ [ Memory 25 get; private set; _
I v [ Pooling 2% }
C# CommonArraysPool.cs 27
C# . . . . i
O ORIl 28 [MethodImpl(MethodImplOptions.AggressiveInlining)]
Cé# Utilities.cs . : .
e tdownMemoryOwner.cs 3u Stanislav Sidristy +1*
oun . . . . . . |
M . n 29 internal CountdownMemoryOwner<T> Init(CountdownMemoryOwner<T> parent, int offset, int length, bool defau
emoryEx.cs _
C# MemoryOwner.cs - 1 S
= 3 m ng = A 0
% C# ThreadAwareObjectsPool.cs o > -owners = defaultOwner?1:8;
£ C# Hasher.cs 3 _parent = parent;
:. CH ObjectsPool.cs _parent.AddOwner();
C# Pool.cs {} Memory » * CountdownMemoryOwner > & AddOwner
» 4:Run B Terminal '@ NuGet @ Unit Tests M g it G Dynamic Program Analysis “ Build € g: Services = TODO Q) Event Log
[C] Build succeeded at 19:05:28 (today 19:05) MNETStandard 20 MemoryPools  51:10 CRLF UTF-8 Tab V release ',, 113 warnings in 58 files v

mongo-c-driver




] Back Traces

Here you can view what objects were created/collected during the selected timeframe as well as back traces of functions that created these objects. @

Memory traffic between
Snapshot #3
Snapshot #4

Filter: |F\Iter by namespaces, types, arrays, and generic arguments. Type !g to exclude generic args from matching or !a to exclude arrays.

2 209.90 M allocated objects (7.96 GB) 5 Group by: Namespace Assembly Interface Allocated bytes = Allocated objects  Collected bytes
209.89 M collected objects (7.95 GB) % Trsblamalesadeeslot2 s (10 D2 Reap ) 15753160000 40224000 1575180000 i

Memory traffic between
Snapshot #1
Snapshot #2

Pe3ynsrathl:

2 75.82 M allocated objects (2.92 GB)
75.82 M collected objects (2.92 GB)

YCKOpeHwue: x3 B Makc.
CHUXeHMe AaBNeHUSA Ha NaMATb

Memory traffic between
Snapshot #2
Snapshot #3

2 51.3 K allocated objects (5.91 MB)

426 collected objects (483.5 KB)
* MemoryOwnerArrayLike<Char> (DevExperiments.MongoDriversComparison.MongoC.Factories) 302,120 7553
34 CountdewnMemoryOwner< Char[] (DevTools.MemoryPools.Memory) 262448 14 131,328
‘I; BucketsBasedCrossThreadsMemaoryPool+BufferHolder< Char> (DevTools MemonPools Memory.Pooling) 241,696 7,553
i b Char[][] (System) 131,352 13 65,768
‘I;ll BucketsBasedCrossThreadsMemeryPool+BufferHolder< Char=[] (DevTools.MemonyPools Memory.Pocling) 131,352 13 65,768
‘l;h MemoryOwnerArrayLike<Char>[] (DevExperiments.MongoDriversComparison.MongoC.Factories) 130,216 7 64,656

~ Total used
Unmanaged memory 140.28 MB

@ Allocated in Gen0 since GC 12.36 MB

i Heap generation 1

i Heap generation 2

i Large object heap (LOH)

&5 Allocated in LOH since GC

Right-click to remove the selection

3 m 5s 10s 15s 20

Bl used 42.41MB
1anaged memory 40.73 MB
cated in Gen0 since GC 114.3 KB

p generation 1 1456 MB
p generation 2 82.7 KB
e abject heap (LOH) 19.2 KB {AA/MAAAAAM A
cated in LOH since GC 0B

jf click to remove the selection

55 10s 155 20s

21.27 MB
d memory  17.16 MB

| dinGenOsinceGC 0B
i Heap generation 1 4.01 MB
% Heap generation 2 82.3 KB
i Large object heap (LOH) 19.2 KB
@ Allocated in LOH sinceGC 0B

Right-click to remove the selection

55 10s 15¢



[ OonoNHNTENbHO:

1. 3anpeT Ha NCnoab3oBaHMe NHTEPPENCOB (NPAMOU BbI3OB BMECTO Bbi3oBa Yepe3 VMT)

2. CHauana 3abepwu Span, notom — ncnosb3ym ero. Henb3s B unkae: memoryOwner.Memory.Spanli];

3. Bce Bu

4. Echmwm ountdown B
pamKay

Pe3ynsrathl:

YcKkopeHwme: X5 B Makc.
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Threads (user/all: 7/18  [] Show system threads
I ~
< 94.27% Main = 47,665 ms « MongoDE.Demo.App.Program.Main(5tring[])
4 91.23% MoveNext « 46,132 ms » MongeDB.Driver.Core.Operations.AsyncCursor™1.MoveMext(Cancellation Token)
4 91.22% GetMNextBatch - 46,125 ms » MongoDB.Driver.Core.Operations. AsyncCursor™1.GetMextBatch(CancellationToken)
4 91.21% ExecuteGetMoreCommand » 46,119 ms » MongoDEB.Driver.Core.Operations.AsyncCursor™1.ExecuteGetMoreCommand(IChannelHandle, CancellationToken)
< 86.22% CreateCursorBatch « 43,587 ms = MongoDB.Driver.Core.Operations.AsyncCursor™1.CreateCursorBatch(BsonDocument)
< 86.22% DeserializeBatch » 43,597 ms » MongoDB.Driver.Core.Operations.CursorBatchDeserializationHelper.DeserializeBatch(RawBsonArray, IBsonSerializer, MessageEncoderSettings)
Lt g 3 e kdidai e =i ne b o - - izer, BsonDeserializationContext)
A (5 86.16% Deserialize » 43,567 ms « MongoDB.Bson.Serialization. BsonClassMapSerializer™1.Deserialize(BsonDeferialization Context, BsonDeserializationArgs)
A (5 B6.16% DeserializeClass » 43,367 ms » MongoDB.Bson.Serialization. BsonClassMapSerializer 1.Deserializef lass(BsonDeserialization Context)
4 (5 86.14% DeserializeMemberValue - 43,555 ms - MongoDB.Bson.Serialization. BsonClassMapSerializer™ | DeserializeMemberValue(BsonDeserialization Context, BsonMemberMap)
4 (5 86.14% Deserialize » 43,535 ms » MongoDB.Bson.Serialization.|BsonSerializerExtensions. Deserialize(|BsonSerializer, BsonDeserializationContext)
A (5 86.14% Deserialize » 43,535 ms » MongoDB.Bson.Serialization.5erializers.SerializerBase™1.Deseriplize(BsonDeserializationContext, BsonDeserializationArgs)
4 (5 86.14% Deserialize » 43,535 ms » MongoDB.Bson.Serialization.5erializers.EnumerableSerializgrBase™2 Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
A (5 86.06% Deserialize » 43,513 ms » MongoDB.Bson.Serialization.|BsonSerializerExtensions Peserialize(|BsonSerializer, BsonDeserializationContext)
A (5 86.04% Deserialize - 43 = MongoDB.Bson.Serialization. BsonClassMapSerializerf1.Deserialize(BsonDeserializationContext, BsonDeserializationArgs)
% ms » MongoDB.Bson.Serialization. BsonClassMapSqrializer™1.DeserializeC sonDeserializationContext)
3,284 ms goDB.Bson.Serizlization. BsorfClassMapSerializer™1 lizeMemberVal

D
AN
—
N
@)
O
)
)
@)
I
—
@)
ON
@)
M
O
—
)
@)
OR
@)
=
M

Function Allocated bytes Allocated objects Collected bytes = Collected objects MNamespace 2
*s ByteBufferStream.ctor(|ByteBuffer, Boolean) 72 152 896 767 584 72152 896 767 584 MongoDB.Bson.lO
@ ByteArrayChunk.CreateByteArray{Int32) 61303 389 80 224 61292 154 80214 MongoDB.Bson.lO
& GC.AllocateUninitializedArray <T>(Int32) 24924072 295 22913 288 267  System
¥ BsonStreamExtensions.ReadBytes(BsonStream, Int32) 3531135 80 251 3531003 80248 MongoDE.Bson.lO
4 & BitConverter.GetBytes(Int64) 32534176 101 693 32534176 101 693 System

w ByteBufferStream Writelnte4(Int64) 3254176 101 693 3254176 101 693 MongoDB.Bson.lO
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HoBbIM naaH:

Aenaem fork MongoDB.Driver

[epepabatbiBaeM BCHO cepranusaumio: n3basnsemcs ot Tpadpdrka MacCMBOB, AeNaeM MaKCUMaNbHO-ObICTPYHO
peann3aymio Tex Yacten, 4Yto He byayT nepepaboTaHbl

[Mnwem pyyHble ceprannsaTopbl, KAKMMU OHU AOMXKHBI ObITb MOCAe source generators
Monyuaem pesynbtaTt, nuwem Tectbl Ha BenchmarkDotNet

MakcrManbHO yckopsieM

[lenaem no obpasy n nogoburo Source Generators

Profit!
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2 MemoryPools | [£% MemoryPools | Memory

& 4 Solution ¥ = 1@ — # PoolingQueue.cs C# CountdownMemoryOwner.cs C# PoolingQueueRef.cs C# PoolingNodeCanon.cs
=2 .
E.% ® ¥ 9 13 /74 managed instances.
ol 14 >
™ C# SingleSingleOrDefault.cs - <
> C SkipTake.cs 23 Stanislav Sidristij +1* 5 s exposing APls
@ 15 public sealed class CountdownMemoryOwner<T> IMemoryOwner<T>
E C# Sum.cs
E > C# Union.cs 16 » {
v a . .
o > CE Where.cs 17 private int _owners;
= > CHZipcs 18 private T[] _arr;
- > [ Specialized 19 private CountdownMemoryOwner<T> _parent;
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E C# IPoolingEnumerable.cs 20 private JetStack<T[]l> _queue;
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5 C# IPoclingEnumerable_T.cs 21
O C# IPoolingEnumerator.cs 8u
C# IPoolingEnumerator_T.cs 22 1@ public Memory<T> Memory
§ C# |PoolingGrouping.cs 23 1
o
2 C# JetStackcs [MethodImpl(MethodImplOptions.AggressiveInlining)]
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H M Memory get; private set;
I v [ Pooling ; }
C# CommonArraysPool.cs 27
C# CommonMemoryPool.cs . . . -
28 [MethodImpl(MethodImplOptions.AggressiveInlining)]
Cé# Utilities.cs . : .
e tdownMemoryOwner.cs 3u Stanislav Sidristy +1*
oun . . . . -
n 29 internal CountdownMemoryOwner<T> Init(CountdownMemoryOwner<T> parent, int offset,
C# MemoryEx.cs {
C# MemoryOwner.cs ,
8 W ~ = " e
% C# ThreadAwareObjectsPool.cs > -owners = defaultOwner?1:8;
3 C# Hasher.cs -parent = parent;
:. CH ObjectsPool.cs _parent.AddOwner();
C# Pool.cs {} Memory » * CountdownMemoryOwner > & AddOwner
» 4:Run B Terminal '@ NuGet © Unit Tests M g it G Dynamic Program Analysis “ Build € g: Services iZ TODO

[C] Build succeeded at 19:05:28 (today 19:05)
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Group by: Types Back Traces

Here you can view what objects were created/collected during the selected timeframe as well as back traces of functions that created these objects. @

Memory traffic between

Sain e Filter: |F\Iter by namespaces, types, arrays, and generic arguments. Type !g to exclude generic args from matching or !a to exclude arrays.

Snapshot #4

2 209.90 M allocated objects (7.96 GB) ELANLS Group by: Namespace Assembly Interface Allocated bytes = Allocated objects  Collected bytes

200.89 M collected objects (7.05 GB)

B e oo 1575180000 40224000 1575 1se000 i

~ Total used 22495 MB

Unmanaged memory 140.28 MB
@ Allocated in Gen0 since GC 12.36 MB
i Heap generation 1 4.49 MB
M Heap generation 2 67.65 MB
i Large object heap (LOH) 167.3 KB
&5 Allocated in LOH since GC 0

Right-click to remove the selection
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| Memary traffic between

Snapshot #1 i P e : ; ’ | | | E i | | | °
Snapshot #2
2 52.53 M allocated objects (2.19 GB) .

52.53 M collected objects (2.19 GB) o
2
e
#
b ~ Total used 190.75 MB
#zh . Unmanaged memory 29.61 MB
: ckopeHume: x5 B makc
# ° ° 4 Heap generation 1 18.00 MB

{4 Heap generation 2 139.12 MB

e LOH and POH 413
2y 0 Allocated in LOH since GC 0B
~on UTC Date/time  4/12/2021 2:43:05 PM
CHWMXeHwe AaB/1eHWA Ha NMaMATb
o
# s 505 2'm 105 205 305

ICNONIb30BaHME MAaMATY HUXE, YEM B
e CBA3Ke mongo-c-driver + wrapper + api

Snapshot #2 Fil
Snapshot #3

2 51.3 K allocated objects (5.91 MB)

426 collected objects (483.5 KB)
used 21.27 MB
naged memory  17.16 MB
* MemoryOwnerArrayLike<Char> (DevExperiments.MongoDriversComparison.MongoC.Factories) 302,120 7,353 gtdin G_E"() wE=EL OB
s ; i Heap generation 1 4.01 MB
1 CountdownMemoryOwner<Char>[] (DevTools.MemoryPools.Memory) 262,448 14 131,328 & Heap generation 2 823 KB
3 BucketsBasedCrossThreadsMemonyPool+BufferHolder< Chars (DevTools MemoryPools.Memory.Pooling) 241,696 7,553  Large ohject heap (LOH) 19.2 KB
i b Char[][] (System) 131,352 13 65,768 @ Allocated in LOH sinceGC 0B
30 BucketsBasedCrossThreadsMemeryPool+BufferHolder< Char=[] (DevTools.MemonyPools Memory.Pocling) 131,352 13 05,7608 Right-click to remove the selection
#33 5 MemoryOwnerArrayLike< Char=[] (DevExperiments.MongoDriversComparison.MongoC.Factories) 130,216 7 64,656 T e e o e T
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BbiBOAb!

[na Hayana Hago NMOHATb, CTOUT JI OBUYMHKA BblAE/IKN
« Kakoun % nnaHnpyemoro K ontumMmnsaumm koga byaet pabortatb B KOHEYHOM CepBUce
« Kak oH noBauvseT Ha cuctemy?
» Kakou npoueHT BpemeHn ocBoboamt? MoxeT Tam 1 3anpocC B MUHYTY

Yb6eantbcs, uto Npobiema He B Xenese

BboibpaTb MeTOAbI ONTUMM3ALMN: UTO HEAO03arpy>KeHo? YTo neperpy>xeHo?

XenatenbHo natn yepes proof of concept
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Cranucnas CuapucTi
uPT

Oenaewm zero-allocation kog Ha
npumepe oNTUMM3aLUUN KPYNHOMU
oubnuorteku
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